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\SU PIEN LI

1 Khi cic axit, bazd va mudl hoa tan trong nudc xay ra nhing
hién tudng gi ?
71 Phan @ng x4y ra trong dung dich nude cé nhiing dac diém g ?

A-ré-ni-ut (5. Amhenius, 1859 -1927),
g Thuy Bign, duge gidi Nd-ber
vé Hod hoc ndm 7903,

Mot loai may do pH dutgs ding trong
phéng thi nghigm
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& Bi& cac khdi niém vé su dién li va chat dién |
# Hiéu npuyén nhan tinh dan dién cta dung dich chat dién li
va ¢ ché clha qua trinh dién i,

| - HIEN TUONG DIEN LI

1. Thi nghiém
Chudn bi ba cdc : céc a dyng nudc cit, cdc b dung dung dich saccarozo
(Cy2H,,04,), cic ¢ dung dung dich natri clorua (NaCl} réi lap vio bo dung cu
nhu hinh 1.1.

Hinh 1.1. 85 dung cu chimg minh tinh dén dién cla dung dich

Khi ndi cdc ddu day diin dién voi cing mot ngudn dién, ta chi thay béng dén ¢
etic dumg dung dich NaCl bat sdng. Vay dung dich NaCl din dién, con nude cit
va dung dich saccarozo khéng dan dién,

MNéu lim cde thi nghiém trong oy, ngudi ta thily NaCl rin, khan ; NaOH rén, khan ;
cic dung dich ancol etylic (C,H;OH) : glixerol (HOCH,CH{OH}CH,0OH) khéng
déin dién, Ngwoe lai cic dung dich axit, bazo vi muoi déu din dién.



2. Nguyén nhan tinh dan dién cla cac dung dich axit, bazo va mudi trong nuoc
Ngay tir nam 1887, A-ré-ni-ut da gia thiét va sau nay thue nghiém d3 xdc nhan
rang, tinh ddn dién cla cic dung dich axit, bazo vi mudi 1a do trong dung dich
cta ching c6 cdc tigu phan mang dién tich chuyén dang tr do duge goi 1a cdc ion,
Nhu vy cdc axit, bazo vii mudi khi hoi tan trong nuée phan li ra cdc ion, nén
dung dich cia ching din dién.

Qui trinh phan Ii cdc chat trong nude ra ion la sy dién li. Nhitg chiit tan trong
nudic phin i ra ion duge goi 1a nhimg chét dign 1.5
Vay axit, bazo vi mudi 14 nhimg chat dién 1.

Il - CO CHE CUA QUA TRINH DIEN LI
1. Cau tao ctia phéan tir H,0

Phan tir H,0 ¢6 céu tao nhw hinh 1.2, Lién két O - H 1 lién két cdng hod tri
phin cue, cap electron ding chung léch vé phia oxi, nén & oxi c6 du dién tich
am, con ¢ hidro ¢6 du dign tich dwong. Vi vay, phan tir H,O 1a phan tif c6 cue,

Hink 1.2. a) Cél tao cha phan to nudc [ b) MG hinh dae cits phan b nudc

2. Qua trinh dién i cia NaCl trong nudc
NaCl 1a hgp chdl ion, nghia la gdm nhimg cation Na® vi anion C1° lién két v
nhau bing luc tinh dién. Khi cho NaCl tinh thé viio nude, nhimg ion Na* va C1™
trén bé mat tinh thé hiit vé ching cde phan tir H,0O (cation hit ddu dm v anion
hiit diau dirong). Quad trinh tuong tic gitta cde phan ol nude 6 cue vi cic jon ciia
mudi két hop véi sur chuyén dong hén loan khing ngimg cia cdc phan nr nude

U} Nhidu chit khi néng chiy ciing phan li ra fon, nén & trang thdi néng chiy cic chat niy din
dign duce.,



lam cho céc ion Na* va CI™ clia mudi tich dédn khoi tinh thé va hoé tan trong mude
(hinh 1.3).

Hinh 1.3. So d5 qué trinh phan i ra fon cla tinh the NaCl trong nudc

Tir s 46 trén ta thiy sy dién li ciia NaCl trong nudc 6 thé dirge biéu dién bing
phuong trinh dién i nhu sau .

NaCl (dd) — Na™ (dd) + CI™ (dd]
Tuy nhién, dé don gidn ngudi ta thudng viet :
NaCl — Na™ + CI”

3. Qua trinh dién li cisa HCI trong nudc
Phén tir hidro clorua (HCT) eling 13 phan tir o6 cue twong tr phin tr nude. Cuc
duong & phia hidro, cye 4m & phia clo.
Khi tan trong nuée, céc phan tir HCI hit vé chiing nhimg cue nguoc dédu cia cac
phan tir mudic. Do sy tuong tde gidia cdc phan tit nudc va phan wr HCL, két hop voi
su chuyén dong khong ngimg cla cdc phin tir nude din dén sy dién i phan
HCI ra cdc ion H* va C1” (hinh 1.4),
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Hinh 1.4. S50 d8 qué trink phén i ra jon cda phén i HC! trong nudc
({1) Thut 16 trong dung dich H* luén tén tai dudi dang H,0%)



Phurong trinh dién li ctia HCI trong nude nhu sau
HCI —+ H* + CI”

Trong cdc phin tir ancol etylic, saccarozo, glixerol, ¢é lién két phin cuc nhung
rit véu, nén dudi tic dung cla cic phan tir nude ching khong thé phan i ra ion
duoe, ching 1a cdc chdt khong dién li.

BA| TAP
1. Su dién li, chat dién li 1a gi ? Nhimg loai chat nao 1a chat dign I 7 Lay mét s6 thi du vé
chat dién li va chat khong dién |i.
2. Cée dung dich axit, baza va mudi dan dién dude 4 do nguyén nhan gi ?
3. Trong s6 cac chét sau, nhimg chat nao la chat dién i 7
H,8, 80,, Cly, H,80,, CH,. NaHCO,, Ca(OH),, HF, CgH;, NaClO.
4. Ch&t ndo sau day khdng dan dién dugc 7
A, KCI rén, khan. C. MgCl, ndng chay.
B. KOH néng chay. D. HI trong dung mdi nudc.
5. Chat nao dudi day khdng phéan li ra ion khi hoa tan trong nudc ?
A. MgCl,. B. HCIO,. C. CgHy20g (glucoza). D. Ba(OH),.
6. Dung dich chat nao sau day khdng dan dién duge ?
A. HCI trong CzH; (benzen). C. Ca(OH), trong nudc.
B. CH,COONa trong nLde. D. NaH30, frong nudc.

7. Vi chat dién li 1a hop chét ion va hap chét cong hod trj ¢6 cuc thi co ché clia qua trinh
dién Ii nhu thé nao 7



Bai

[ o PHAN LOAI CAC CHAT DIEN LI

¢ Hiéu do dién li, can bang dién li [a gi.

e Hiéu thé nao la chat dien li manh va chat dién |i véu.

|- DO DIEN LI

1. Thi nghiém
Chuén bi hai cée : mit cde dung dung dich HCI 0,10M, céc kia dung dung dich
CH,COOH (,10M r6i lap vio b dung cy nhut hinh 1.1. Khi noi cic diu diy din
dién véi cing mot ngudén dién, ta thdy bong dén ¢ cde dung dung dich HCI sang
hon so vdi bong dén & céc dung dung dich CH,COOH,
Piéu d6 chimg 16 rang : ndng do cic ion trong dung dich HCI Ién hon néng dé
cdc ion trong dung dich CH;COOH, nghia i s phin tar HCI phén Ii ra ion nhi¢u
hon so véi s6 phan tir CH;COOH phin i ra ion.

2.D6 dién i
Pé dinh gid mide do phén li ra ion cla chit dién li trong dung dich, nguii ta diing
khii niém d&o dién li.
D6 dién li o (anpha) cua chét dién 1i 14 ti £6 gida s6 phin o phan 1 ra ion (n) va
tdng s6 phin w hoa tan (n_).

n
=
)

[
P dién li cla cdc chit dign 1i khdc nhau ndm trong khodng 0 < o < 1. Khi mt
chét ¢ « = 0, qua trinh dién 1i khong xdy ra, dé 1a chét khong dién 1, D9 dién
li thudmg duge biéu dién dudi dang phin tam. Thi du, trong dung dich
CH,COOH 0,043M, cir 100 phén tir hod tan chi ¢t 2 phan t phan li ra ion, dg
dign li la :

2

¢ = — = 0,02 hay2%
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il - CHAT DIEN LI MANH VA CHAT DIEN LI YEU

1. Chat dién li manh
Chat dién 1i manh 14 chit khi tan trong nude'™! cde phan tl hod tan déu phin li
ra ion.
Viy chit dién li manh c6 a = 1. D6 la ede axit manh, nhu HCI, HNO,, HCIO,,
H,80,,... ; cic bazo manh, nhe NaOH, KOH, Ba(OH),.... va hdu hét cdc mudi.
Trong phuong trinh dién li cta chat dién 1i manh, nguéi ta ding mét miii tén chi
chidu cia qud trinh dién li. Thi du :

Na,SO, — 2Na® + 8O3

Vi sit dién li ctia Na,SO, 13 hoin toan, nén ta dé ding tinh duge ndng dd cic ion
do Na,S0, phan li ra, Thi dy, trong dung dich Na,50, 0,10M, néng do ion Na”
12 0,20M v néng d¢ ion 50, 14 0,10M.

2. Chat dién li yéu _
Chiit dién 1i y&u 14 chdt khi tan trong nude chi ¢6 mot phin s6 phin i hoa tan
phin 1i ra ion, phin con lai vin tén tai dudi dang phén tr trong dung dich.
Viy dé dién li cia chit dién li yéu nam trong khodng 0 <a < 1.
Nhimg chat dién 1i y&u li edc axit yéu, nhur CH,COOH, HCIO, H,S, HE, H,50;,
H,C0,.... : cide bazo yéu, nhu Bi(OH);, Mg(OH),,... Trong phuong trinh dién I
clia chit dien li v&u, ngudi ta dimg hai mii tén nguge chiéu nhaw. Thi dy ;

CH,CO0H = H* +CH, 000"

a) Can bang dién li
Sir dién li ciia chét dién li yéu 13 qud trinh thuan nghich, khi nio toc do phin li
v toc do két hop cic ion tao lai phin 1 bang nhau, can bing clia qué trinh dién
li duce thist 1ap. Cin bing dién li la cin bang dong.
Gisng nhur moi can béng hod hoc khic, can bing di¢n li cling c6 hing s cén
bing K vi twan theo nguyén 1i chuyén dich ¢an bing Lo Sa-to-hi-&.

b) Anh huéng cia su pha loang dén do dién li

Khi pha lodng dung dich, d6 dién li cia cic chat dién I déu tang.

(*) Tdt cé cdc chit déu it nhidu 1an trong mudc. Thi dy, & 25°C ndng do bao hod cia BaS0,
i 1,0.107% molfl, clia AgCl 1 1,2.107% mol/], cla Ca00, 14 6,9.107 mol/, cia Fe(OH), 1A
5,8.10°° mol/l.



Thi du, & 25°C do dién li cia CH,COOH trong dung dich 0,10M 1a 1,32%, trong
dung dich 0,043M 14 2% va trong dung dich 0,010M ia 4.11%.

C6 thé gidi thich hién tugng nay nhu sau, Khi pha loing dung dich, cdc ion
duong va &m ciia chat dién 1i dii xa nhau hon, it ¢6 diéu kién va cham vio nhau
dé tao lai phan tlr, trong khi d6 sy pha lodng khong can trr dén sy dién li cua cde
phén tr.

BAI TAP

1. D& dién li 13 gi ? The nao 13 chét dién Ii manh, chat dién i yéu ? Lay mét s6 thi du chét
di&n i manh, chéat dign li y8u va vidt phudng trinh dién li cOa chung.

2. Chat dién i manh cb dé dién i

Aa=0. Ca<1.

B.a=1. D.O0<a<1
3. Chat dién li yéu cb do dién li

Ao =0 C.O0<u<1.

B.a=1. D.a<0.

4. NaF la chdt dién i manh, HF 1& chét dign li yéu. Béng phudng phap thuc nghiém nao
¢t thé phan biét dugc ching 7 Ma t& phutng phap dé.

5. Tinh néng dé mol clia cation va anion trong céc dung dich sau
a) Ba{NO;), 0,10M.
b) HNO, 0,020M.
¢) KOH 0,010M.
6*. a) Chimg minh réng dd dién Ii o cb thé tinh bang cdng thic sau

o =—

C

a
Trong d6 C, la ndng dd mol cla chat hoa tan, C Ia néng do mol cla chét hoa tan
phan li ra ion.
bj Tinh néng d6 mol ela CH;COOH, CH,COO- véa H* trong dung dich CH,COOH 0.043M,
biét ring d6 dién li o cha CHyCOOH bang 20%.
7. Can bang sau tén tai trong dung dich : CH,CO0H = H™ + CH,COO
D6 dién |i a clia CH,COOH s& bién dai nhu thé nao 7
a) Khi nhd vao vai giot dung dich HCL
b) Khi pha loéng dung dich.
¢) Khi nhé vao vai giot dung dich NaOH.

10



AXIT, BAZO VA MUOI

* Bidt thé nao la axit, bazo theo thuyét A-ré-ni-ut va thuyét Bron-stét.

* Biét viét phuong trinh dién li cla cac axil, bazo va mudi trong nudc.

 Biét hing s6 phan i axit, hing s& phan li baze va sir dung ching dé
gidl cac bai tap don gian.

I - AXIT VA BAZO THEO THUYET A-RE-NI-UT

1. Dinh nghia
a) Axit
Axit [ chat khi tan trong nude phin 1 ra cation H”,
Thidy: HCl—H*+CI
CH,COOH = H" + CH,CO0~
Ciéc dung dich axit déu c6 mdt 6 tinh chél chung, d6 13 tinh chét cha cdc cation
H* trong dung dich.

h) Bazo
Bazo la chit khi tan trong nrée phéan i ra anion OH™,
Thi du : NaOH — Na® + OH"

Céce dung dich bazo déu cd mot sd tinh chir chung, d6 [ tinh chdt clia ¢dc anion
OH"™ wrong dung dich.

2. Axit nhiéu nic, bazo nhiéu nac

a) Axit nhiéu nac

Tir hai thi dy trén ta thdy phén tit HCI ciing nhur phan 1ir CH,COOH trong dung
dich nudc chi phan li mot nde ra jon H™, D6 13 cdc axit mdt nde, D6 véi axit

H,PO, thi :
O H,PO, = H'+ H,PO; : K, =76.10"
H,PO; = H'+ HPO} ; K,=62107"
HPO;” = H'+POI : K,=44.007"

Phin tir H;PO, phan li ba nic ra ion H*, H,PO, 14 axit ba nic.
Nhiing axit khi tan trong nuéc ma phan tr phan li nhiéu ndc ra ion H* 13 cde axit
nhiéu nic,
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b)

Bazo nhieéu nac
Fhin tir NaOH khi tan trong nude chi phan i mdt néc ra ion OH™, NaOH 13 bazc
mdt nic. Boi véi Mg(OH), thi :

Mg(OH), = Mg(OH)" + OH"

Mg(OH)" = Mg*" + OH™

Phan tir Mg(OH), phan li hai néic ra ion OH", Mg(OH); 13 bazo hai nac
Nhimng bazer khi tan trong mirde mé phin tr phin 1i nhiéu nic ra ion OH™ 14 cic
baze nhigu ndc

. Hidroxit luong tinh

Hidroxit ludng tinh 1a hidroxit khi tan trong nurde vika ed thé phan 1i nhar axit,
vita ¢f thé phan li nhu bazo.
Thi dy : Zn(OH); 14 hidroxit ludmg tinh :

Zn(OH), = Zn™ +20H~ : Phén li theo kiéu bazo

_[1'5|

Zn{OH), = 2H™ + En{".li : Phan li theo ki¢u axit

Dé thé hién tinh axit ciia Zn(OH), ngudi ta thudng viét nd dudi dang H,Zn0,.

Mat sé hidroxit ludmg tinh thuémg gap 1a A« OH}5, Zn{OH),, PB(OH),, 5n{OH),,
Cr{OH};, Cu(OH),. Chiing déu tan it trong nude vi luc axit, lue' bazo déu yéu,

Il - KHAI NIEM VE AXIT VA BAZO THEO THUYET BRON-STET

[

12

Dinh nghia
Axit 1 chit nhudémg proton (H™). Bazo [4 chit nhin proton.

Axit =2 Bazo + HT
Thidu!: CH,COOH+H,0 £ H30+ + CH,CO0"
Trong phan img nay, CH;COOH nhuwéng H* cho H,0, CH,COOH la axit ;
H,O nhin H*, H,0 la bazo. Theo phan ing nghich CH,COO™ nhin HY,
CH,COO0" Ta bazo, cdn Hy0™ (ion oxoni) nhuong HY, H;O™ Ta axit.

(*} Thure t€ trong dung dich thn tai jon [Zn{OH}]*
Zn(OH), + 2H,0 = [Zn{OH},)*" + 2H*
(**) Larc axit hay lye bazo duge dinh gid bing hang 6 phin 1i K cia axit hay bazo dé.



Thidy2 :
NHE_ 4 Hz{} = NH; + OH"

NH; la bazo, H,0 la axit. Theo phin ing nghich NH; 13 axit va OH" 1a bazo,
Thidu3 :

HCO] + H,0 = H,0" + €O
HCO3 va Hy0* la axit, H,0 va €O} [a bazo.

HCO; + HE«D = H,00; + OH"

HCOS va OH™ I baze, H,O vt H,CO; [ axit. lon HCO, vita ¢6 thé nhuéng
proton vira ¢6 thé nhan proton, vy HCO, 1a chit lutmg tinh.

Nhan xét: o Phan wr Hy0 e thé dong vai iro axit hay baza, Vay H,O i chat
lirdmg tinh.
* Theo thuyét Bron-stét, axit vi bazo ¢b thé 1 phin ur hodc ion.

. Uu diém ciia thuyét Bron-stét

Theo thuyét A-ré-ni-ut, trong phan nr axit phai ¢6 hidro vi rong nude phan li
ra ion H', trong phan tlr bazo phdi 6 nhom OH va trong nude phan li ra ion OH-,
Vay thuyét A-ré-ni-ut chi ding cho rudng hop dung moi 18 nude. Ngodi ra, ¢é
nhimg chat khong chita nhdm OH, nhimg la bazo. nhur NH;, cdc amin thi thuyét
A-ré-ni-ut khong giai thich duge,

Thuyét Bron-stét téng qudt hon, nd dp dung ding cho bat ki dung méi nio ¢
khé nang nhudmg va nhin proton, ca khi viing mat dung moi. Tuy nhién, & day
chdng ta chi nghién cie tinh chdt axit - bazo trong dung méi nude, nén cd hai
thuyér déu cho két qui gidng nhau,

-~ HANG SO PHAN L1 AXIT VA BAZO

. Hang s& phan li axit

Su dién li cia axit yéu trong nude 1 qud trinh thudn nghich, & trang thdi can

bang c6 thé dp dung biéu thire hiing s& cin bang cho nd. Thi die :

. [H*][CE}CDG_]
[CH,COOH]

CH,COOH = H" + CH,C00 (1); K,

13



Trong dé : [H*], [CH;COO] via [CH;COOH] la ndng d¢ mol cha H, CH,COO~
vi CH,C0O0H lic cén bang.
Can béing trong dung dich CH,COOH c6 thé viét

_ [H30"][CH,C00 ]

~ [CH3COOH]
H,0 trong cin bang (2) 1a dung méi, trong dung dich lodng néng d& ciia H,0
duge coi 1a hang s6, nén khong ¢ mat trong biéu thikc tinh K.

© Phurong trinh (1) dugc viét theo thuyét A-ré-ni-ut, phurong trinh (2} dugc viét theo
thuyét Bron-stét. Hai cdch viét nay cho két qua gidng nhau, nghia la gid tri K,
nhu nhau, vi néng do H* hay ndng d6 H;0* trong dung dich chi 12 mot.
K, & hang s6 phan li axit. Gid tri K, chi phu thudc vao bén chit axit vi nhiét do.

CH;COOH + H,0 = H;0" + CH,C00~ (2): K,

Gid tri K, cua axit cang nho, lyc axit cia nd cing yéu.

Thi du, & 25°C, K, cia CH,COOH la 1,75.107° va cia HCIO Ia 5.0.10°%. Vay
lye axit ciia HCIO y&u hon cia CH,COOH, nghia 14 néu hai axit ¢6 cling néng
dé mol va & cling nhiét do thi nong do mol ciia H* trong dung dich HCIO nhd hon.

2. Hang 56 phan li bazo
Thi dy : NH; va CH4,CO0" & trong nudc déu la cdc bazo yéu :

_ [NH{J[OH ]
[NH;]

NH; +H,0 = NH} +OH™; K,

" [CH,COOH][OH™]

CH3CD‘D_ 4 HED — CquﬂH +0OH" 3 I‘;b
: [CH,CO0" |

[NH], [OH], [NH,], [CH,COOH] va [CH,COO"] 1a néng do mol ciia NHJ,
OH~, NH,, CH,COOH vi CH,COO™ lde can biing ;

K, I hiing 6 phin li bazo, Gia tri K, chi phu thude vio bin chét bazo vi nhiét do.
Gii tri K;, chia baza cing nhd, lue bazo clia nd cing yéu.

IV - MUuOI

1. Dinh nghia
Mudi & hop chit, khi tan trong nude phan li ra cation kim loai (hoée cation \Hl }
vl anion gdc axit.
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Thi dy :
(NH,),80, -» 2NH; + 801"

NaHCO; — Na™ + HCO,

Mudi ma anion géc axit khong con hidro ¢6 kha nang phén li ra ion H* (hidro
c6 tinh axit)"! duge goi 1d mudi trung hoa. Thi du : NaCl, (NH,),S0,, Na,CO,.
NEu anion gdc axit cla mudi vin cén hidro ¢6 khi nang phén 1i ra ion H*, thi
mudi d6 duge goi 1a mudi axit. Thi du : NaHCO;, NaH,PO,, NaHSO,.

Ngodi ra ¢d mét s6 mudi phic tap thuimg gip nhuy mudi kép : NaCLKCl ;
KCLMgCL,.6H,0 :... phife chdt : [Ag(NH,),]Cl ; [Cu(NH,),]SO, ;...

. Sur dién li cua mudi trong nuoc
Héu hét cic mudi (k& cd mudi kép) khi tan trong nuwdic phén li hodn todn ra cation
kim loai (hojc cation NH]) vi anion géc axit (it mot s6 mudi nhu HgCl,,

Hg(CN)s.... 1a céc chét dién li yé&u).

Thi du -
d KESD_‘ = EE.* + 504_

NaCl . KCl —» Na*+ K* + 2CI°
INEu anion gdc axit con chita hidro o6 tinh axit, thi gbc ndy G8p tuc phén i v&u ra ion HY.
Thi du * 2
HSO; = H" + S05

Phire chét khi tan trong nude phén 1i hodn toan ra ion phic (duge ghi trong dau
mdc vudng), sau do ion phdic phan li yéu ra cdc ciu nr thinh phan.
Thidu :

[Ag(NH;),]C1 — [Ag(NH4),]" + CI~

[Ag(NH;3),]" = Ag" + 2NH;

(*) Trong g6c axit cita mdt s¢ mudi (nha Na,HPO,, NaH,PO,) vin cdn hidro, ahung & mudi
trung hoa vi céic hidro d6 khong o6 khd néng phin li ra jon H".
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BAI TAP

15

Phéat biéu cac dinh nghia axit va bazd theo thuyét A-réni-ut va thuyét Bron-stét, Ly
cac thi du minh hoa.

Thé nao la bazg mat ndc va nhiéu ndc, axit mot ndc va nhidu nac, hidroxit IUBng tink,
mud trung hoa, mudi axit 7 Lay cée thi du v vigt phuang trinh dién i eda ching trong nutc.

3. Hang sd phan li axit, hang s& phan li bazd 13 gi 7 Lay thi du,
4. Két ludn nao dudi day 1a ding theo thuy&t A-ré-ni-ut 7

A. MOt hogp chat trong thanh phén phén tlr of hidro 18 axit.

B. Mot hop chét trong thanh phén phén W cd nhom OH I3 bazo.

C. Mt hgp chat trong thanh phdn phan tir cd hidro va phan li ra H* trong nude 13 axit.
0. Mt bazo khéng nhat thiét phai cd nhém OH trong thanh phin phan .

Theo thuyét Bron-stét thi nhén xét ndo sau day 1a dung 7

A. Trong thanh phan cla bazo phai cb nhém OH.

B. Axit hoac bazd co thé 13 phan tf hosc ion.

C. Trong thanh phan clia axit co thé khdng co hidro,

D. Axit hoic bazo khong thé 14 fon.

Chon cau tra Idi ding trong 6 cac cau dudi day

A. Gia tri K, cia mét axit phy thudc vao néng dé.

B. Gia tri K, cla mdt axil phu thude vao &p sust,

C. Gia tri K, ciia mét axit phy thudc vao nhiét dé.

D. Gia tri K, clia axit cang nhd luc axit cang manh.

Vit phuong trinh dién li cda cac chét sau trong dung dich : KoCO4. NaCIO, Na,HPO,,
Na,P0,, Na,S, NaHS, Sn{OH),.

. Hay cho biét cac phan tr va ion sau 1& axit, bazd hay IuBng tinh theo thuyét Bron-stét ;

HI, CH,CO0™, H,PO,, PO} , NH,, 8% HPOZ . Gidi thich.

. Viét bigu thirc héngj s8 phan li axit K, hodc hang sd phan li baza K, cho cac trudng hop

sau:HF ; ClO~; NH} ; F-.

10. Ca hai dung dich sau -
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a) CHyCOOH 0,10M (K, = 1,75.10°%). Tinh ndng d5 mol cla ion H*,
b} NH; 0,10M (K, = 1,80.10-%). Tinh ndng dé mol cla ion OH™,



B SU DIEN LI CUA NUOC. pH.
4 _ CHAT CHI THI AXIT - BAZO

e Hieu tich 56 ion cua nuoc la gi,

¢ Hiéu cich danh gid do axit va dé kiém cia cic dung dich theo
ning do ion HY va pH.

e Biét mau cda mot s chat chi thi trong dung dich & cac khoang
pH khac nhau.

| - NUOC LA CHAT DIEN LI RAT YEU
1. Surdién i cua nuoac

Bang dung cu do nhay, ngudi ta thiy nude cing din dién nhimg cue ki yéu.
Nurdc 1a chat dién li rit yéu : H,O = H” + OH™ (1)

2. Tich s6 ion cia nudc
Tir phuong trinh (1) ta cé thé viét duge biéu thiic hing s6 can bing K cla
phin tng : . y
K = [H™][OH™]
[H,0]
Thue nghiém da xdc dinh duge rang, & nhiét do thudng cr 555 triéu phéan t nutie
chi cé mdt phin tir phan li ra ion, nén [H,0] duge coi 14 hiing sd. Tir d6, dat :
Ky1,0= K[H,0] = [H".{OH ]

K .0 dirge goi 1a tich s fon cia mide, tich sd ndy 14 hang s0 & nhiét 4 xdc dinh.

3 s - I-I- 5 = a = & LY =
g25°C: K Hoo = [HLIOH | = L0 tuy nhién gid tri ndy con duge ding
@ nhiét do khong khic nhiéu vai 25°C

Mat cich gin ding, cd thé coi gid tri tich s0 fon coa nudc T hing s0 ¢d trong
dung dich loing cua cic chit khic nhau.

Vi mét phén tir H,O phén li ra mot ion HY vit mét ion OH™, nén trong nude :
+ - ' =14 -
[H"]=[0H"] = 10.10 =1L010""'M

Nudc ¢6 méi trudmg trung tinh, nén ¢6 thé dinh nghia
Iai truomg trung (inh 1a moi ruémg trong d6 [HY] = |OH7] = 1,0.107™M.
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3. Y nghia tich s6 ion cua nudc

a)

b}

Moi trudmg axit
Khi hod tan axit vio nudc, ndng do H* tang, nén néng dd OH phai giam sao
cho tich sd ion clia nude khaong doi.
Thi du, hoi tan axit vio nudc d& néng d6 H* bang 1,0.107% M thi néng do
OHTa: L0107 10107
kg B L S e
[H"] L0.10

Viy moi tritme axit 1 moi tntmg trong d6 [H*] = [OH™] hay [H*] = 1.0. 1077 M.

Moi truomg kiém

Khi hoa tan bazo vio nudc, néng dd OH™ ting, nén nong dé H* phai giam sao

cha tich sd ion cta nide khong doi. Thi dir, hod tan bazo vao nude dé néng dé

OH~ béng 1,0.107>M thi néng d6 H' 1a :

Lo10  Loa0™
[OH™] 1,0.107°

[H]1= = 1,0.107°M

Vay mai trutmg kigm 13 moi muomg trong do @ [H¥] < [OH™] hay [H™] <1 0107 M.
Nhimg thi du trén cho thay, néu biét ndng do H* trong dung dich nuéc, thi nong
d6 OH™ ciing duge xdc dinh va nguge lai. Vi vay, do axit vi do kiém cia dung
dich c6 thé duoc dénh gid chi bing ndng dg H* :

Maéi truémg trung tinh : [H*] = 1,0.107'M
Mol trutmg axit : [H*Y] > 1,0.100'M
Mai truomg kiém - [H'] < 1,0.107°'M

Il - KHAI NIEM VE pH. CHAT CHIi THI AXIT — BAZO

1.

18

Khai niém vé pH
Nhur di thay & trén, dura vio ndng d6 H* trong dung dich nudc cé thé dinh gid
duoe do axit va do kiém cia dung dich. Nhung dung dich thutmg ding c6 ndng
a6 H* nho, dé trdnh ghi ndng d6 H* véi sd mil &m, ngudi ta ding pH véi quy
wdc nhur sau :

[H*] = 1,0.107PHNM, Néu [H*] = 1,0.107*M thi pH = a.

{*} Vé mat todn hoe pH = -1g[H"]



Thidu: [HY]1=1010"M = pH= 1,00: moi trudng axit.
[H*]=1,0.100'M = pH =700 : moi trudmg trung tinh,
[H*] = 1,0.100"M = pH = 11,00 : méi trudng kiém.
Thang pH thuimg diing c6 gid tri tir 1 dén 14.

Gid tri pH ¢é ¥ nghia to 1ém trong thue t€. Ching han, pH cla mdu ngudi vi dong
vat ¢ gid tri gdn nhu khong d6i, Thue vat ¢d thé sinh trudng binh thudmg chi khi
gid tri pH ctia dung dich trong dét & trong khodng xédc dinh dac trung cho mébi
loai cay. Toc 40 dn mon kim loai trong nude tr nhign phu thudc rit nhiéu vio pH
cua nudc ma kim loai tiép xic.

2. Chat chi thj axit - bazo
Chét chi thi axit-bazo 1a chit c6 mau bign déi phu thudc vao gid tri pH cia dung
dich. Thi du, mau cha hai chir chi thi axir - bazo 14 quy va phenolphtalein trong
cdc khoang pH khdc nhau duge dua ra trong bang 1.1.

Bang 1.1. Mau cua quy va phenolphtalein trong dung dich o cdc khodng pH khdc nhau

7.0
, e et
Gy Bl . pH=E et
P pH = 83 pH = 83
Phenolphtalzin khéng méiu hénal

Trém 1in mot s6 chét chi thi ¢ méau bién doi ké tiép nhau theo gia tri pH, ta duge
hén hop chét chi thi van ndng. Diing bing gidy tim dung dich hén hop nay co
thé xéc dinh duoc gin ding gid tri pH ciia dung dich (hinh 1.5).

MY 107t a0 400 et 0% 100 10T 100 40°0F 40N 407 et W

pH 1 2 | 4 5 G T ) ) 10 12 14

[
>

Al adt 1Eng trung tinh di kigm t&ng
Hinh 1.5. Mau cda chdl chi thi van nang (thudc thdr MERCK cia Bde) d cac gid trf pH khéc nhau

Dé xde dinh weong ddi chinh xdc gid tri pH clia dung dich ngudi ta ding mdy do pH.

(*) Trong dung dich xit dic mau héng bi mat.
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BAI TAP

1. Phat bigu cac dinh nghia méi truéing axit, trung tinh va kiém theo ndng d6 H* va pH.

9.

Mét dung dich cé [OH™] = 2,5.10-1%M. Mai truiing cla dung dich 12

A, axit B. kigm C. trung tinh D. khing xéac dinh dugc.,
Trong dung dich HNO, 0,010M, tich 56 ion cla nutc 13
A_[HY] [OH] = 1,040, B. [H*][OH] = 1,0.10°";
C. [H][OH]<1,0.107%; D. khéng xac dinh dudc.
Mét dung dich b [OH] = 4,2.10°M, danh gid nao dudi day 1a ding ?
A. pH =300 ; B.pH=4,00;
C.pH<3,00; D. pH > 4,00.
. Mot dung dich c6 pH = 5,00, danh gia nao dudi day |a dung ?
A [H] = 2,0.10°5M ; B.[H']=50.10"M ;
C. [H*] = 1,0.10°%*M ; D. [H*]= 1,0.10°M.

K4 ICHZCOQH) = 1,75.10°3 ; K, (HNO.) = 40,104, Néu hai axit cd ndng d& mol bang
nhau va & clng nhiét da, khi qua trinh dién i & trang thai can bang, danh gid nao dudi
day la dung ?

A H lemgeoon > o, B. [H'lonycoon <MH kg,
C. pH{CHSCOOH) <pH(HNO ;) D. [CH,C00™] > [NO3).

Hai dung dich axit dua ra & céu 6 cé clng néng & mol va & cing nhigt d§, axit nac co
dé dién i o idn hon 7

Chat chi thi axit - bazd |4 gi ? Hay cho biét mau cia quy va phenoiphtalein trong dung
dich & céc khodng pH khac nhau.

Can bao nhigu gam NaQOH d& pha ché 300,0 ml dung dich cd pH =100 7

10.3) Tinh pH cda dung dich chita 1,46 g HCI trong 400,0 ml.

b) Tinh pH cla dung dich tac thanh sau khi tron 100,0 ml dung dich HCI 1,00M v
4000 mi dung dich NaOH 0,375M.



I.-—'-u-.
“‘G}H‘ lidu
pH VA SU SAU RANG

Rang duoc bao vé bai lop men cing, day khodng 2 mm. Lép men nay 13 hop chit
Ca:(PO,HOH va durre tao thanh bing phan img :

5Ca*t +3PO3 +OH = CadPOJLOH (1)

Cud trinh tao 16p men nay 14 sur bdo vé ty nhién cua con ngudi chéng lai bénh sdu réng,

Sau bira dn, vi khudn trong miéng 1in cong cac thic dn can e lal trén rdng tao thanh
cac axit hine cor nhur axit axetic, axit lactic. Thac an v&i ham lugng dudmg cao tao digu
kigén t9t cho viéc san sinh ra cac axit do.

Lugng axit trong miéng ting, pH giam, lam cho phan dng sau xdy ra :

_ H* + OH™ - H,0

Khi nong diy OH™ giam, theo nguyén I Lo Sa-to-li-&, can bang (1) chuyén dich theo chitu
nghich va men rang bj mon, tao didu kién cho sdu ring phdt trign.

Bién phap tét nhat phong sau rang I dn thic an it chua, it dudmg, danh ring sau khi an,
MgLrr ta thudng trén vao thudc danh rang NaF hay SnF,, vi ion F~ tao diéu kién cho phén
Ung sau xay ra :

5Ea.!++ 3}’0:_"":_ -5 1. h[PC}.‘-:';F

Hop chét Cas(PO,)5F 18 men rang thay the mdt phan Cag(PO,),0H.

(Y Lo ta, Mot 86 nEuwdi ob thai quen 3n triu, viee nay rat 1ot cho viec tao men ring theo

£ 1 g
phdn tng {1}, vi trong triu c6 voi tai {CalOH),), chia cac jon Ca®* va OH™ lam cho can
hing {1} chuyén dich theo chiéu thuan.
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LUYEN TAP
Axit, bazo va mudi

® Cing cd kién thic vé axit, bazo v mudi.

s Rén luyén ki nang tinh pH cda cic dung dich axit mit nac
va bazo mét ndc,

| - KIEN THUC CAN NAM VUNG

1. Axit khi tan trong mrsc phan li ra cation H' (theo thuyét A-ré-ni-ut) hodc axit la
chét nhuéng proton H' (theo thuyét Bron-stét).

Baza khi tan trong nuéc phén li ra anion OH (theo thuyét A-ré-ni-ut) hoac bazg
14 chét nhian proton H' (theo thuyét Bron-stét),

2. Chit ludng tinh vira ¢6 thé thé hién tinh axit, vira 6 thé thé hién tinh bazo,

3. Hiu hét cdc mudi khi tan trong nirde phan 1i hoan toan ra cation kim loai (hoac
cation NH) va anion géc axil.

Néu gdc axit con chifa hidro ¢d tinh axit, thi gde d6 ti€p tuc phan li yéu ra cation
H* va anion gdc axit,

4. Hing s6 phan i axit K vi hing s0 phan li bazo K, 1a cic dai lugng dac trung
cho lue axit va lue bazo clia axit yéu va bazo yéu trong nudc.

5. Tich s6 ion cia nuée 1a Kyy o= [H'] [OH7]=1.0.10"" . Mot cdch gdn ding ¢6
thé coi gid tri clia tich s6 nay la hing s& ¢ wong dung dich lodng ciia cic chit
khic nhau.

6. Gia'tri [H*] va pH dic tnmg cho cic méi trudng :

M@i trufig trung tinh : [H] = 1,0.107"M hay pH = 7,00
Mai truimg axit : [H*] > 1,0.107™M hay pH < 7,00
Moi trutmg kiém : [H*] < 1,0.100"M hay pH > 7.00

7. Miu clia quy, phenolphtalein va chit chi thi van nang trong dung dich o cdc gid

tri pH khdc nhau (xem bang 1.1 vi hinh 1.5} :
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1.

- BAI TAP

Viét cac bidu thiic tinh héing 56 phan |i axit K, ho#ic hang s& phén i bazd K, cla cac

axit va bazd sau : HCIO, BrO™, HNO,, NO;.

Déi véi dung dich axit y&u HNO, 0,10M, néu bd qua su dién li cla nudc thi danh gia
nao sau day 14 ding ?

A pH>1.00; B.pH=100; C.[H*]=>[NO;] ; D. [H*] < [NOz].

Bdi véi dung dich axit manh HNO, 0,10M, néu b qua sy dién li cha nudc thi danh gia
nao sau day 1a ding ?

A.pH < 1,00, B.pH=>100; C. [H]=[NO;] ; D. [H*]= [NO;l.

D6 dién li o cla axit yéu tang theo 86 pha loding dung dich. Khi 6 gid tri clia hang 8
phan [i axit K,

A. tang. B. giam. C. khéng déi. D. o6 thé tang, o thé giam.
a) Hoa tan hoan toan 2.4 g Mg trong 100,0 mi dung dich HCI 3,0M. Tinh pH cla dung
dich thu dudc.

b) Tinh pH cha dung dich thu dude sau khi trén 40,0 ml dung dich HCI 0,50M vdi
60,0 m! dung dich NaOH 0,50M.

Viét phuong trinh dién li clia céac chét sau trong nudc : MgSO,, HCIO,, H,S, PB{OH),, LIOH.
lon nao dudi day |14 axit theo thuyét Bron-stét 7

A, 50% ; B. NHj ; C. NOj ; D.S0O5 .
Theo thuyét Bron-stét, ion nao dudi day Ia baza ?

A. Cu?* : B. Fe¥ : C.BroO—; D. Ag".
lon nao sau day 1a luBng tinh theo thuy&t Bron-stét 7

A, Fe*t; B. AP ; C.HS™; D. CI~.

10. Tinh ndng d6 mal cia ion H* trong dung dich HNO, 0,10M, biét ring hang s& phan Ii

axit ciia HNO, 1 K, = 4,0.107%,
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Bai  PHAN UNG TRAO DOI ION TRONG
___6 ~ DUNG DICH CAC CHAT DIEN LI

¢ Hicu han chat va didgu kién xdv ra phan ung trao ddi ion trong
dung dich cac chit dién [i.

e Viét dupc phuong trinh fon mit gon cia phan dng trong dung
dich cac chat dién li.

DIEU KIEN XAY RA PHAN UNG TRAO POl ION TRONG DUNG DICH
CAC CHAT DIEN LI

Phan img tao thanh chat két tha
Thi nghi¢m : Nho dung dich natri sunfat (Na,50,) vae dng nghiém dyng dung
dich bari clorua (BaCl,) thiy két tha tring cha BaSO, xudt hién :

Na,3Q, + BaCl, —  2NaCl + BaSO, | (1)
Crigi thich : Na,SO, vh BaCl, déu dé 1an vi phan 1i manh trong nudc :

Na,80, — 2Na*+ SO

BaCl, — Ba’+2CI
Trong s¢ bon ion duoc phan li ra chi cd ede ion Ba® va S-Di' két hop duoc vii
nhau tao thinh chit két tha 1a BaSO, (hinh 1.6), nén thuc chét phan tng trong
dung dich Ia :

Ba®* + SO~ - BaSO, ¢ (2)
Phuong trinh (2) duge goi 1a phurong trinh ion nit gon cia phan tng (1),
Phuong trinh 1on mit gon cho biét ban chil coa
phan iing trong dung dich cic chat dién i,
Cich chuyén phuong trinh hod hoc dudi dang
phén 1 thanh phuong trinh ion mit gon nhy sau :
o Chuyén tit ci cdc chit vira dé tan vira dién i
manh thanh ion, cdc chat khi, két tua, dién li véu
dé nguyén dang phan ur. Phuomg trinh thu duge
la phuong trinh ion ddy do, thi du d6i vai phin
img (1) ta cd :

Hinh 1.6. Chét k&1 tda BaS0,




INa*+ SOOI 4+ Ba® + 201 — BaSO, 4 + 2Na* + 2C1
o Lugic bo nhimg ion khong tham gia phin img, ta dude phueng trinh ion nit gon
Bal* + S0 - BaSO, ¢

Tit phueng trinh niy ta thiy ring, mudn diéu ché BaSO, cin tron hai dung dich,

mot dung dich chiia ion Ba™ vi dung dich kia cha ion S{Ji g

2. Phan (mg tao thanh chat dién li yéu
a) Phan ung tao thanh nude

Thi nghiém : Chuin bi mot ede dung 25 ml dung
dich NaOH (,10M. Nho vio dé vai giot dung dich A
phenolphtalein. Dung dich ¢é mau héng (hinh 1.7). ‘
Rat tir tir dung dich HCI 0,10M vio edc wén, via
rét vira khudy cho dén khi mdt mau. Phan ing
nhu sau :  HCI + NaOH - NaCl + H,0 e
Gidi thich : NaOH vi HCl déu d€ tan vaphan li . 'M, A mam;m.n
manh trong nudc : trong moi truting kidm

NaOH — Na* + OH

HCl — H + (1
Cidc ion OH™ trong dung dich NaOH lam cho phenolphtalein chuyén sang mau
héng. Khi cho dung dich HCI viio dung dich NaOH. chi c6 cac ion H™ cua HCI
phin img véi cde ion OH ™ cia NaOH tao thanh chat dién §i rat yéu 1a H,y0.
Phuong trinh ion it gon 1a : H'+ OH —» H,0 i
Khi miu elia dung dich trong cde mél, do 1a lic cic ion HY cha HCI di phin (ing
hét vdi cdc ion OH™ etia NaOH.
Phan itng gitia dung dich axit v hidroxit cé tinh baze rit dé xdy ra vi tao thanh
chat dién li rit véu 1a H,0.
Ching han, Mg{OH), it tan trong nude, nhung dé ding tan trong dung dich
axit manh : )

Mg(OH), () + 2H* —» Mg** + 2H,0

b} Phin g tao thanh axit yeu
Thi nghiém : Nho dung dich HCI viio 6ng nghiém dung durg dich CH;COONa,
axit yéu CH;COOH sé tao thanh.
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HCl + CH,C00Na — CH,COO0H + NaCl
Gridi thich : HCl va CHyCOONa 14 cdc chét dé tan vi phan li manh

HCl - H* + (]

CH,COONa — Na*+ CH,COO
Trong dung dich, céc ion H* s& két hop vii cic ion CH;COO™ tao thanh chat
dién 1i y&u 12 CH;COOH (mii gi&m). Phuong trinh ion it gon :

CH,CO0~ + H* — CH;COOH

. Phan (mg tao thanh chat khi

Thi nghiém : R6t dung dich HCI vio ce dung dung dich Na,CO, ta thdy co bot
khi thodt ra :

2HCI + Na,CO, — 2NaCl + CO,T + H,0
Gidi thich : HCl vi Na,CO, déu dé tan vA phéan li manh :

HCl — H' + CI™

Na,CO, — 2Na* + COj

Ciac ion H va CDE_ trong dung dich k&t hop vdi nhau tao thanh axit yéu 1a
H,CO,. Axit ndy khong bén bj phan huy ra CO, va HyO :
H* + CO;” — HCO3

H* + HCO3 — H,C0,

H,CO,; — CO,T + H,0
Phuong trinh ion mit gon :

2H* + 003~ - CO,T + H,0

Phan iing giita mudi cacbonat vi dung dich axit rit

_ Hinh 1.8. Phan dng fac thanh
dé x4y ra, vi vira tao thanh chét dién 1 rit yéu A chét khi CO,

H, 0, vira tao ra chil khi CO, tach khoi méi truéng
phén tmg. Chiing han, cdc mudi cachonat it tan trong nude, nhung dé tan trong
cic dung dich axit. Thi du, dd voi (CaC05) rét dé tan trong dung dich HCI (hinh 1.8).

CaCO, (r) + ZHCl - CO,T + H,0 + CaCl,




FPhuemg trinh ion it gon :
CaCO4(n) + 2H* — Ca** + CO,T + H,0
Két lugn :
a) Phin img xdy ra trong dung dich cde chat dien li 13 phéan {ing giifa ciic ion.
b) Phan img trao doi ion trong dung dich céc chit dién 1i chi xdy ra khi ciic ion
ket hop duge v6i nhau tao thanh it nhat mdl trong cdc chit sau :
» Chit k&t ma,
= Chit dién li yéu,
» Chét khi.

Il - PHAN UNG THUY PHAN CUA MUOI
1. Khai niém su thuy phan cia mubi

2

Nude nguyén chét c6 pH = 7,0 nhung nhiéu mudi khi tan trong mudc Tam cho pH
bién d6i, diéu d6 chimg o mudi di tham gia phan ng trao d6i ion véi nude lam
cho ndng do H* rong nude bien d6i. Phan g trao déi ion il mudi v nude
la phan tmg thuy phin cia mudi.

Phan tmg thuy phan cia mudi
Thi dy I: Khi xic dinh pH clia dung dich CH;COONa trong nude, ta thdy pH > 7,0.
Diéu nay duge gidi thich nhr sau : CH;COONa hod tan trong nude phan li ra jon
theo phuong trinh CH,COONa —» Na* + CH,COO"™. Anion CH,COO™ phan iing
vdi H,0 tao ra chit dign li yéu CH,COOH. Phuong trinh ion nit gon
CH;COO0™ + HOH &= CH,COOH + OH"
Céc anion OH™ dugie gidi phéng, nén méi trudng ¢6 pH > 7,0, San phdm phén
img la axit (CH,COOH) va bazo (OH™), do dé c6 phin img nguoc lai. Cation
Na® trong mudi CH,COONa la cation cha bazo manh (NaOH), nén khong phin
g vai nude.
Thi du 2: pH ctia dung dich Fe(NO,); nhé hon 7,0 vi cation Fe* duoc tao ra do
sir dign li ctia Fe(NO;), tde dung véi HoO tao thanh chét dién li yéu [a Fe(OH)**
v gidi phong cde ion H'
Fe** + HOH & Fe(OH)* + H*
Noéng dp H' tang lén, nén dung dich ¢6 pH < 7,0, Phin g 1a thusn nghich vi
Fe(OH)** 1a bazo, con H* 14 axit, nén ¢6 phan tmg ngugc lai. Ton NO, 12 gbc cia
axit manh (HNO,), nén khong phan ding véi mudc.
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Thi dy 3 : Khi hod tan (CH;C00),Pb trong mirdc, ¢4 hai ion Pb™* va CH,CO0"
déu bj thuy phan. Moi ruimg 14 axit hay kiém phu thuéc vio do thuy phén cia
hai ion.

Thi dy 4 : Nhimg mudi axit nhu NaHCO,, KH,PO,, K,HPO, khi hoi tan trong
nude phan li ra cdc anion HCOZ, H,PO, . HPO; . Cic ion niy la luing tinh.
Chiing ciing phan ting v H,0O, moi truimg cua dung dich tuy thude viio ban chit
¢ila anion.

Keét ludn :

a} Khi mudi trung hoi tao boi cation cda bazo manh va anion gc axit yéu tan trong
nucke thi goc axit yéu bi thuy phin, méi trutmg cta dung dich 1 kiém (pH = 7.0).
Thi du : CH;COONa ; K,38 ; Na,CO,.

b) Khi mudi trung hoa tao bai cation cua bazo yéu vii anion goc axit manh, tan
trong nudc thi cation cua bazo yéu bi thuy phan lam cho dung dich ¢é tinh axit
ipH < 7.00).

Thi du : Fe(NO,);, NH,Cl, ZnBr,.

¢) Khi mudi trung hod tao boi cation cia bazo manh va anion gdc axit manh tan
trong nude ¢ac 1on khong bi thuy phan. méi truémg coa dung dich vin trung tinh
ipH =710).

Thi dy : NaCl, KNO,, KL

d) Khi mudi trung hoil tao bai cation cia bazo yéu vii anion gdc axit véu tan
trong mide ci cation va anion déu bi thuy phan. Moi truimg cia dung dich phy
thude viao dé thuy phin cia hai on.

BAI TAP

1.

2,
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Bidu kign d& xay ra phan dng trao ddi ion trong dung dich cac chat dign i 13 gi 7
Lay cac thi du minh hoa,

Viét phuong trinh lon rit gon cla cac phan ng (ndu ca) xay ra trong dung dich gida
cac cap chat sau -

a) Fey(S0,}; + NaDOH b) KNO, + NaCl
] NaHS0, + NaOH d) Na_HPO, + HCI

&) Cu{OH), (r) + HCI g} FeS (1) + HCl

h} Cu{OH)yir) + NaOH (dic) i) Sn(OH},(r) + H,S0,



3. Hay didu ché két tia CuS bing ba phan (mg trao 481 ion khac nhau x&y ra trong dung
dich, Tl 6 rat ra ban chit cla phan (ng trong cac dung dich nay.

4. Phuong trinh ion rat gon cla phan (g cho bigt
A. nhilng ion nao ton tai trong dung dich,

B. néng d6 nhitng ion nao trong dung dich 18n nhat,

C. ban chét cla phan (ng trong dung dich cac chat dian li.
D. khéng tén tai cac phan W trong dung dich cac chat dién 1.
Hay chon cdu trd 100 ding.

5. a) Ding phan (ng hod hoc dé tach cation Ca?* ra khii dung dich chita NaNO, va
CalNOy)..

b) Ding phén (ng hoa hoc d& tach anion Brra khai dung dich chira KBr va KMNO,.

6. Mot trong cac nguyen nhan gay bénh dau da day 1a do lugng axit HCI trong da day qua
cao. Dé giam bat lugng axit, ngudi ta thudng udng dudc phim Nabica (NaHCO,). Viét
phudng trinh ion rit gon cla phén (ng xay ra.

7. Khi nhing cap dién cuc vao cdc dung dung dich H,30, trong bd dung cu nhu & hinh 1.1
roi ndi cac day dan dién vai ngudn digén, béng dén sang rd. Sau khi thém vao cdc da
mdt wgng dung dich Ba{OH),, bong dén sang y&u di. Néu cho dur dung dich Ba{OH),
vao, béng dén lai s&ng rd. Glai thich.

8. Viét phuang trinh hoa hoe dudi dang phan tlr v ion rit gon clia phan tng trao ddi ion
trong dung dich tao thanh timg két ta sau (hinh 1.9) :

a) cus ; b) Cds ; ¢} MnsS ; d] ZnS ; &) FeS.

a) b} c) d) )
Hinh 1.9

9. Dung dich chat nao dudi day co mbi truting kiém 7
A, AgNO, ; B. NaCiQ; ; €. K,COy, D. SnCl..
10. Dung dich chit ndc dudi 33y co mdi trudng axit 7
A, NaNO,, ; B. KCIO, ; G. Na4sPO, :  D. NH,CI
11. Tinh ndng dd H* (mol/l) trong cac dung dich sau :
a) CH,COONa 0,10M (K, cla CH,COO™ 13 5,71.107"%) ;

b) NH,CI 0,10M (K, cda NH} 1a 5,56.107),
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LUYEN TAP
Phan ung trao doi ion trong dung dich
cac chat dién li

e Cing cd kién thuae vé diéu kién xdy ra phdn mg trao déi ion trong
dung dich cac chat dién li.

o Rén luyén ki niang viét phuong trinh ion rdt gon cua cac phan dng.

| - KIEN THUC CAN NAM VUNG

1. Phén ting trac d6i ion trong dung dich cdc chét dién 1i chi xay ra khi cdc ion két
hop dudge vdi nhau tao thanh it nhit mot trong cdc chit san :
a) Chat két tha,
b} Chat dién li y&u.
¢) Chiét khi.

2. Phén @ng thuy phin cia mudi li phan dng trao d6i ion gilla mudi vi nudc. Chi
nhifng mudi chifa gdc axit yéu hoac (va) cation cla bazo yéu mdi bi thuy phan.

3. Phuong trinh ion mit gon cho biét ban chit coa phan img trong dung dich cdc chit
dién li. Trong phuong trinh ion rit gon cua phan img, ngudi ta luge bo nhing 1on
khdéng tham gia phin ting, con nhitng chat két tia, dién li y&u, chét khi duoc giir
nguyén dudi dang phéan .

Il - BAI TAP

1. Vit phurang trinh ion rut gon clia cac phan (ng (néu co) xay ra trong dung dich gilta céc
cap chat sau :

a) MgS0, + NaNO, ; b) PB(NOS), + H,S ;
&) Pb{OH), + NaOH | d) Na,S0, + H,0 ;
@) Cu(NO), + H,O ; g) Ca(HCOs), + Ca(OH), ;
h) Na,SO, + HCI ; i) Ca(HCO,), + HC!

2. Phan (ing trao ddi ion trong dung dich cée chat dign li chi xay ra khi

A. cac chét phan (mg phai 1a nhimg chat dé tan,
B. mdt 86 ion trong dung dich k&t hap dude vai nhau lam gidm ndng dd cha chdng.



a

C. phan (mg khéng phal la thuan nghich.

D. cac chat phan (ng phai 1a nhimg chét dién li manh.

Hay chon cau trd 18 dong.

Rau qua khé dudc bao quén bang khi S0, thusng chifa mét ILgng nhd hop chét cé géc
E{}i'. Bé xac dinh su cé mat cla céc ion ED%‘ trong rau qua, mét hoc sinh ngam mét
it qua dau trong nuic. Sau mdt thai gian loc 18y dung dich réi cho téc dung véi dung
dich H,O, (chét oxi hod), sau d6 cho tac dung tiép wdi dung dich BaCl,. Viét cac
phifdng trinh ion rat gon da xay ra.

Nhiing hoa chit sau thudng dudc ding trong cdng viée ndi trg : mudi &n, gidm, bét nd
(NH,HCO,), phén chua (KAI(SO,),.12H,0), muéi iot (NaCl + Kl). Hay ding cac phan
{ing hoa hoc dé phan biét ching. Viét phudng trinh ion rGt gon clia cac phan (ng.
Hoa tan hoan toan 0,1022 g mét mudi kim loai hoa tri hai MCO, trong 20,0 ml dung
dich HCI 0,080M. B€ trung hoa lugng HCI du can 5,64 ml dung dich NaOH 0,10M.
Xac dinh kim loai M.

. Dung dich chdt nao dudi dédy coépH =707

A. SnCl, ; B. NaF; C. CulNO,), : D. KBr.
Dung dich chat nao sau day copH <707
A KIS B. KNO, ; C. FeBr, ; D. NaNO,,

8. Dung dichchdtnao dcau 7cbpH>707
9. Viét phuong trinh hoa hoc dudi dang phan tlf va ion rat gon cla phan (ng trao ddi ion

trong dung dich d& tao thanh timg két tda sau (hinh 1.10]) :
a) Cr(OH), ; b) Al(OH); ; ¢} Ni{OH),.

Hinh 1.10
10.Tinh ndng d5 mol cia cac ion H* v& OH™ trong dung dich NaNO, 1,0M, biét ring
hang s6 phan li baza cla NO, 12K, = 25101,
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Bit  THUC HANH

_8 Tinh axit - bazo. Phan (mg trao doi

ion trong dung dich cac chat dién Ii

s Cing o cac kién thie vé axit - bazer va didu kién xdy ra
phian dmg trao ddi icn trong dung dich cac chat dién li.

& Rén luyén ki nang tién hanh thi nghiém trong dng nghiém
va voi lugmg nho hoa chat,

| - NOI DUNG THi NGHIEM VA CACH TIEN HANH

Thi nghiem 1 : Tinh axit = bazo

a) Pt mot mdu gidy chi thi pH 1én mat kinh dong hd. Nho 1én maun gidy dé mot
gipt dung dich HCI 0,10M. So sdnh mau cia miu gidy vdi miu chudn dé biét
gid tri pH.

b Lam wong w nhu rén, nhumg thay dung dich HCI 14n lugn bang timg dung
dich sau : NH,Cl, CH,COONa, NaOH déu ¢é nong do 0,10 mol/l. Gids thich.
Thi nghiém 2 : Phan e trao doi ion trong dung dich eac chit dién li

a} Cho khoang 2 ml dung dich Na,CO, dac vio dng nghiém diyng khoang 2 ml
dung dich CaCl, dac. Nhan xét hién tugng xay ra.

b) Hoa tan két tia thu ducce & thi nghiém (a) bing dung dich HCI lodng. Quan
sat ¢cac hién tuong xay ra,

¢) Cho vao Ong nghiém khodng 2 mi dung dich NaOH loang. Nho vio dé vai
g10t dung dich phenolphtalein. Nhin xét mau cia dung dich. Nho tir tir dung dich
HCl lodng vio 6ng nghiém trén, vira nho via lac cho dén khi mit méw. Giai thich
hién twomg xay ra.

d} Diéu ché két wia Zn{OH), bang cdc dung dich ZnSO, va NaGH. Lay mot it
két tia thu duge vao éng nghiém. Thém tir tir dung dich NaOH vao cho dén dur.
Quan sdt cdc hidn neemg xay ra.

Viét phuong trinh hod hoc cla cdc phin ing xay ra trong cac thi nghiém dudi
dang phidn 01 va 1on mit gon.

Il - VIET TUONG TRINH
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Gy 2

\ NHOM NITO

™1 Nhém nitd gém nhiing nguyén t& nao ? Vi trf eia ching trong
bang tuan hoan cb lién quan nhu thé nio véi cdu tao nguyén tu
va phan ti cua ching ?

T Céac don chit va hgp chét cta nitd, photpho ¢6 nhiing tinh
chit cd ban nao ? Dua trén cd sd 1 thuyét da hoc giai thich
nhiing tinh chéit d6 nhu thé nao ?

3 Lam thé nao diéu ché duge nits, photpho va mét s6 hgp chit
quan trong cua ching ?

Wha may phdn dam Pha My

FHHIT-HEA 33



KHAI QUAT VE NHOM NITO

e Bi¢t duge nhom nito gbm nhimg nguyén 16 nao.

e Biét dugc tinh chdt cda cac nguyén 19 trong nhom lién quan nhu

thé nao vai cdu hinh electron nguyén tr, ban kinh nguyén tur va
do dm dién cla cac nguyén 16 do.

I - VI TRi CUA NHOM NITO TRONG BANG TUAN HOAN

Nhém nito goém cde nguyeén (& : nito (N), photpho (P), asen (As), antimon (Sb)
vii bitmut (Bi). Ching déu thude cdc nguyén 1o p.

Bang 2.1. M6t s6 tinh chét cda cdc nguyén t6 nhom nitof

Nito Photpho Asen Antimon | Bitmut

56 higy nguyén 1 7 15 33 51 83
Mguyén b khdi 14,01 10,97 7402 | 121,75 | 20888 |
Sf:ﬂh‘“ﬂ‘ leckoniOp RO | | pgagps | 3stap? | astapd | sekp’ | b6’
E;'ag-ﬁjﬁj;jﬁﬂﬁn wmm 0.070 0,110 0,121 0,140 0,146
B am dién. | 304 219 | 218 2,05 202
Nang lugng ion hoa thifrhdt | 00 | 499 947 834 703
{kdimol) : .

I - TINH CHAT CHUNG CUA CAC NGUYEN TO NHOM NITO

1. Cau hinh electron nguyén tir

Ldp electron ngodli cing ciia nguyén 1 lans’np?® (cé 5 electron)
34 BHHITNE-E



O trang thdi co ban, nguyén i ciia cdc nguyén t6 nhém nito c6 3 electron
doe than, do do trong mot 0 hop chét chiing ¢ hod tri ba.

P)ai vai nguyén tir ciia cdc nguyén 15 P, As, Sb v Bi ¢ trang thdi kich thich, mét
electron trong cap electron cla phan 16p ns ¢o thé chuyén sang obitan d tréng
cua phin 1dp nd.

nd® nd!

Nhir véy, & trang thii kich thich nguyén tir cla cdc nguyén t6 nay co 5 electron
doc thiin nén cé thé o6 hod tri nAm trong cdc hop chit

2. Su bi€n doi tinh chat cua cac don chat

a) Tinh oxi hoa — khar
Trong cac hop chét, cic nguyén td nhém nito ¢6 56 oxi hod cao nhit 1 +5. Ngodi
ra, chiing cdn ¢d cde 36 oxi hod 43 va =3, Riéng nguyén tir nito con co thém cic
s0 oxi hod +1, +2, +4.
Do ¢6 khi nang gidm v ting s8 oxi hod trong cic phén ting hod hoc, nén nguyén tir
cdc nguyén 10 nhém nito thé hién tinh oxi hod v tinh khit Kha nang oxi hod
gidm déin tir nito dén bitmut, phi hop wii chiéu giam do am dién cua nguyén tr cic
nguyén 16 trong nhom.

b) Tinh kim loai — phi kim
Pi tir niter dén bitmut, tinh phi kim cia cic nguyén t6 giam din, déng thoi tinh
kim loai tang dén. Nito, photpho 1a cdc phi kim. Asen thé hién tinh phi kim trdi
hon tinh kim loai. Antimon thé hién tinh kim loai vi tinh phi kim & mife do gén
nhu nhau, con & bitmut tinh kim loai tréi hon tinh phi kim.

3. Sur bién déi tinh chat cla cac hop chat
a) Hop chat vdi hidro
Tdt ed cde nguyén 1d nhém nito déu tao duoe hop chét khi véi hidro (hidrua), co

cong thitc chung la RH;. Do bén nhiét ciia cdc hidrua gidm din tr NH, dén
BiH;. Dung dich ctia chiing khong cd tinh axit.
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h) Oxit va hidroxit

Tir nito d€n bitmut, tinh axit clia cdc oxit va hidroxit tuong tng giam dan dong
thifi tinh baza ctia ching tang din, D6 bén cha cde hop chat v6i 80 oxi hod +3
tang, con do bén cla cde hop chat véi 56 oxi hod +5 noi chung giam. Cac oxit
cia nito vA photpho v6i s6 oxi hod +35 (N,05, P,05) i oxit axit, hidroxit ctia
chiing 14 cdc axit (HNO,, H,PO,). Trong cic oxit v6i s oxi hoa +3 thi As,O; [a
oxit ludng tinh, tinh axit trdi hon tinh bazo ; Sb,0; 14 oxit ludng tinh, tinh bazc
troi hon tinh axit, con Bi,O4 13 oxit bazo, tan dé ding trong dung dich axit va
hiu nhir khong tan trong dung dich kigm.

BAI TAP

1.

Viigt cdu hinh electron nguyén tf clia cic nguyén 18 asen, antimon vé bitmut & trang
thai ca ban va trang thai kich thich.

. Dua vao db am dién cla céc nguyén b8, hay giai thich :

a) Tai sao b nitd d&n bitmut tinh phi kim cla cac nguyén td giam dén ?
b) Tai sao tinh phi kim cda nito y&u hon so vdi oxi va cang y&u hon so vaiflo ?
M&u mét s8 hgp chat trong do nitd va photpho cb s8 oxi hoa -3, +3, +5.
Tai sao trong cac hop chét nite chi cb hod tri 16i da 2 4, trong khi ddi véi cac nguyén 18
con lai hoa tri t8i da cla ching la 5 ?
Lap cac phudng trinh hoa hoc sau va cho biét As, Bi va Sb,0, thé hién tinh chat gi ¥
a) As + HNO; — Hj AsO, + NO, + H,0
b) Bi + HNO, — Bi{NOg); + NO + H,0
¢) Sby04 + HCl —» SbCly + H,0
d) Sb,0, + NaOH — NasbO, + H,0



Bai
10 NITO

# Hiéu cdu tao phan t, cac tinh chat vt li va hod hoc cha nito.

* Biét phuong phap diéu ché nito trong phang thi nghiém, trong
cong nghiép va ing dung cla nito.

| - CAU TAO PHAN TU
Nguyén tir nito ¢6 cdu hinh 2p°

electron 1s?2s’2p’, phan lgp 25°

ngodi clng ¢d 3 electron doc m ! : ! Ciong thirc electron I N::N:
thin. Hai nguyén tir nito lién :é é g

két véi nhau bang ba lién két (T fm Congthiccdutgo MN=N
cong hod tri khéng co cuc, tao 2p4

thimh phan tir N,. 252

Il - TINH CHAT VAT LI

O diéu kién thuémg, nito 1 cht khi khong miu, khong mii, khong vi, hoi nhe
hem khong khi, hod long & —196°C, hod riin & —210°C. Khi nito tan rét it trong
nude (& didu kién thudmg, 1 1it nude hod tan duoe 0,013 Iit khi nito), Nito khong
duy tri s chdy va su hd hip.

1l - TINH CHAT HOA HOC

Vi ¢o lién két ba vai nang lwgng lién két 16n (Eyoy = 946 kl/mol) nén phan tu
nitor rit bén, O nhiét ¢§ thudmg, nito khi tro vé mat hod hoe nhung & nhiét do
cao nito ted nén hoat dong homn va ¢d thé tdc dung véi nhiéu chit.

Nguyén tr nito cd do am dign 1dn chi nho hon dé am dién cua flo, clo vi oxi,
Tuy thudce viio chdt phan ing ma nito thé hién tinh oxi hod hay tinh khit Tuy
nhién, tinh oxi hod van tréi hon tinh khir.

1.Tinhoxihod

a) Tac dung vai hidro
0 nhiét d6 cao (trén 400°C), 4p sudt cao va ¢b chit xiic tic, nito tic dung truc
tiép véi hidro tao ra khi amoniac. Day 1a phin ing thuin nghich va tod nhiét,
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{} o -3

P
N)+3H, =——— 2NH; ; AH=-92K

Tac dung vai kim loai

» (J nhiét do thuémg, nito chi tic dung véi kim loai liti, tao thanh liti nitrua :

M
6Li + N, — 2Li;N

O nhiét d6 cao, nita tic dung vii mot s6 kim loai nhw Ca, Mg, Al...

1 0 -3

3Mg + N3 —— Mg, N2 (magie nitrua)

Trong cdc phan tmg véi hidro vi kim loai, s6 oxi hod cua nito giam : nito thé

hién tinh oxi hod.

. Tinh khur

() nhiét dé khoang 3000°C (hoac nhiét do ctia 15 hd quang dien), nito két hgp
trite ti€p vai oxi tao ra khi nito monooxit (NO) ;
L o ¥2
Ny+ 0 = AN 3 AH = +180 k]
Diy la phan tng thuan nghich va thu nhigt. (J phén (g nity, 6 oxi hod clia nitc
ting, nito the hién tinh khu
Trong thién nhién, khi NO dugc tao
thanh khi ¢ con giéng (hinh 2.1).
O diéu kién thiémg, khi NO khong méu
k& hop ngay vdi oxi trong khong khi,
tao ra khi nito dioxit (NO,) mau nau do.
+1 +4
2NO + 0, = 2NO;
Cac oxit khde cia nite nhu N,O, N,O,
N, O khong di¢u ché dwgc tir phan ing
truc tép gilta nito va oxi.

Hinh 2.1. Trong con gidng, sam s&f cung
cép nang lugng cho phan tng gida Ny va Oy
tao thanh NO



IV - TRANG THAI TU NHIEN VA DIEU CHE

1. Trang thai tu nhién
Trong tr nhién, nite n tai & dang tu do va dang hop chat.

« O dang tir do, nito chi€ém khodng 80% thé tich cua khong khi. Nito trong tu
: 5 :

nhién I3 hén hop ciia hai déng vi: SN (99,63%) va 7N (0,37%).

+ U dang hop chat, nito ¢6 nhiéu trong khodng vat natri nitrat (NaNO,) vdi tén

goi 1a diém tiéu natri. Nito con c6 trong thanh phéin cla protein, axit nucleic,...
va nhiéu hop chat hitu co khic.

2. Diéu ché

a) Trong cong nghiép
Trong cong nghiép, nito dugc sin xuit bang phwong phdp chung cit phan doan
khong khi 1ong. Sau khi dd loai bo CO, va hoi nude, khong khi duot hod long
dudi 4p sudt cao va nhiét do thip, Nang din nhiét d6 khong khi 1ong dén ~196°C
thi nito s0i vi duge tich khoi oxi long vi oxi ¢d nhiét dd soi cao hon (-183°C).
Khi nito duge van chuyén trong céc binh thép, nén dudi dp sudt 150 atm,

b) Trong phong thi nghiém
Newii ta didu ché mot lugng nhd nite tinh khiét bing cach dun néng nhe dung
dich bio hod mudi amoni nitrit (mudi amoni cha axit nitrg) :

a
NH,NO, —— N, +2H,0
Cé thé thay mudi amoni nitrit kém bén bing dung dich biio hoi ciia mudi natri
nitrit (NaN0,) va amoni clorua (NH,CI)

o
NH,Cl + NaNO, ——» N, + NaCl + 2H,0

V - UNG DUNG

MNguvén t& nite 12 mot trong nhimg thanh phén dinh duéng chinh clia thuc vaL.
Trong cong nghiép, phdn Idn lwong nito sdn xudt ra duge dung dé tdng hop
amoniac, tir d6 sin xudit phan dam, axit nitric,... Nhiéu nganh cong nghiép nhu
luyén kim, thue phim, dién tr,... sir dung nito am moi truémg tra. Nito long duge
diing dé bao quan médu vi cic mau vit sinh hoc khic.



BAI TAP

1. lon nitrua N¥ ¢6 cdu hinh electron gidng cdu hinh electron nguyén tlr cta khi tfra nao,
clia ion halogenua va ciia ion kim loai ki#m nao 7 Hay viét cdu hinh electron cla ching.

2. Trink bay cdu tao clia phin b N,. Vi sao & didu kién thudng N, 1a mét chat tra ? O didu
kién nao N, trd nén hoat ddng hon ?

3. Xuat phat tir nhi&t phan li thanh nguyén tif (AH) cla cac phan tlr cho dudi day, hay cho
bigt & didu kién thudng chat nao (nitd, hidra, oxi, clo) tham gia phan img hod hoc kho
nhat va chat nao dé nhat 7 Vi sao 7

N, — 2N ; AH = #9486 kJ/mol
H:, = 2H; AH = +431.8 kd/maol
0, > 20; AH = +481 kJ/mol
Cl, — 2C1; AH = +238 kJ/mol.

4. N&u nhimng tinh chét hod hoc d4c trung cda nito va dan ra nhing phan (mg hoa hoc de
minh hoa.

5. Béng thi nghiém nao co thé biét dudc nitd cé 1&n mot trong nhimg tap chét : clo, hidro
clorua, hidro sunfua ? Viét phudng trinh hoa hoc clia cac phan (ng xay ra.

6. Tron 200,0 ml dung dich natri nitrit 3,0M v&i 200,0 ml dung dich amoni clorua 2.0M rdi
dun néng cho dén khi phén (ng thuc hién xong. Xac dinh thé tich cla khi nitd sinh ra
(do & dktc) va néng dd mol cla cac mudi trong dung dich sau phan (ng. Gia thigt
thé tich clia dung dich bién déi khong dang ké.



AMONIAC VA MUOI AMONI

e Biét duge tinh chat var |i, hoa hoc cida amoniac (MH,) va
mudi amoni.

& Bidt rd vai trd guan trong cda amoniac va mudi amoni trong
don sding va trong san xuat.

* Vian dung nguyén li chuyén dich can bdng dé gidi thich cac
diéu kien cha phan img tdng hop amoniac W nite va hidro.

A. AMONIAC
1- CAU TAO PHAN TU
Do cé ba electron déc thin, nén nguyén H:N:H 5 S e |
tir nito trong phén t amoniac tao thanh H I*Ii
ha lién két cong hod tri ¥6i ba nguyén
He hidio Céng thirc electron  Cong thifc cdu tao

Phan tir NH; ¢6 céu tao hinh chop, voi
nguyén tr nitg o dinh, didy 13 mit tam
gidgc mi dinh 14 ba nguyén ur hidro
(hinh 2.2). Ba lién két N = H déu la ién
két ¢é cue, cde cip electron chung déu
léch vé phia nguyén tir nito. Do dé,
NH, 1a phan i ¢é cuc : & N cb du dign
tich &m, & cic nguyén tir H co dir dién O ————
tich duong. amomac

il - TINH CHAT VAT LI

» Amoniac 1a chédt khi khong miu, mii khai v séc, nhe hon khong khi nén co
thé thu khi NH, biing cich ddy khong khi (ip ngugc binh).
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a)

b)
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o Khi NH, tan rit nhiéu trong nuwdc : 1 1t nude
& 20°C hoa tan duge khodng 800 1it khi NH,,
Thi nghiém & hinh 2.3 chimg minh tinh tan
nhiéu coa NH, trong nude. Do tan nhiéu trong
nude, dp sudt cia khi NH; trong binh gidm dir
ngot, U trong ¢dc bi hit vio binh qua éng
thuy tinh vuét nhon, phun thinh cic tia nude
cO mau hdng.

_NH;

Mukic ¢b pha
phenolphtalein

« Amoniac tan trong nude tao thanh dung dich . 5 5 71 nighiém v tinh tan
amoniac. Dung dich amoniac dam dac thuémg nhiéu cae NH, trong nutc
c6 néng 40 25% (D = 0,91 gfem?),

- TINH CHAT HOA HOC
Tinh bazo yéu
Tac dung vai nudc

Khi tan trong niréc, mot phin nhd cde phéan 1l amoniac két hop voi ion HY cla
nudc, tao thianh ion amoni (NH,) va ion hidroxit (OH™) :

NH; + H,0 = NH;+OH"

[on OH~ 1am cho dung dich ¢6 tinh bazo, tuy nhién so véi dung dich kiém manh
(thi du NaOH) ciing néing do, thi nong dé ion OH™ do NH, tao thanh nha hon nhigu,
Trong dung dich, amomac 14 mot bazo véu : & 25°C, hang s6 phan li bazo
K,=1.8.1 (0>, Dung dich amoniac 1am cho phenolphtalein tir khong miu chuyén
sang mau hing, quy tim chuyén sang
mau xanh. Loi dung tinh chit nay
nguti ta ding gidy quy tim am dé
nhiin ra khi amoniac.

Tac dung véi axit

Amoniac (dang khi ciing nhu dung .:'.:’;‘_ 1
; ; 3 ! a WHCH{dd)
dich) két hop dé dang vai axit tao : : i
thanh mudi amoni. ; 3 g_ 50

Thi du : 2NH, + H,30, — (NH,),50,
NH; +H * 5 NH I Hinh 2.4. 5u tao thanh "khai™ amoni clorua



Khi dat hai binh mé nit dumg dung dich HCI dac va NH, dac gin nhau thi thiy
c6 "khéi" mi tring tao thanh (hinh 2.4). "Khéi" 1a nhimg hat nha Ii 1i ctia tinh
thé musi amoni clorua (NH,CI). Mudi nay dugc tao thiinh do khi amoniac va khi
hidro clorua hod hop vl nhau :
NH, (k) + HCI (k) — NH,C1 (1)

Phan img nay ciing duge sit dung dé nhan ra khi amoniac.

¢) Tac dung vii dung dich muéi
Dung dich amoniac ¢6 kha nang lam két tia nhiéu hidroxit kim loai khi tac dung
viri dung dich mubi cua ching.
Thidu: AP*+ 3NH, + 3H,0 — AOH);} + 3NH]

2. Kha nang tao phiic
Dung dich amoniac ¢6 kha nang hoa tan hidroxit hay mudi it tan ca mot s Kim
loai, tao thanh céc dung dich phirc chat.
Thidy:  Cu(OH), + 4NH, — [Cu(NH,),J(OH),
Cu(OH), + 4NH; — [Cu(NH;),]*" + 20H
(xanh tham)

AgCl + 2NH,; — [Ag(NH,),]C1
AgCl + 2NH, = [Ag(NH,),]* + CI”

Sy tao thanh cédc ion phic :
[Cu(NHy), 1, [Ag(NH), ", xdy ey
ra do cdc phan tir amoniac k€l hop
voi cdc ion Cu?*, Ag*,... bing cic
lién két cho — nhan gilta cip electron
chua s& dung cla nguyén tir nito véi
obitan tréng cia ion kim loal.

dd NH dc

3. Tinh khar

a) Tac dung voi oxi
Khi dot trong khi oxi, amoniac chdy
vdi ngon lira mau vang, tao ra Khi
nite v hot nude Chinh 2. 5}

-3 Hinh 2.5, Khi amoniac chay trong khi oxi
4NH; 305 '—> ﬂwz +6H,0
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Khi dét amoniac trong oxi khong khi ¢6 mat chét xidc tac thi tao ra khi NO v nuidc :
-3 0 +2
4NH;+ 50, —— 4NO+6H,0
b) Tae dung vai clo
Dén khi NH; vao binh chita khi clo, NH; tir bdc chiy tao ra ngon lira co
"khéi” trang.
= i
2NH, + 3Cl, — N+ 6HCI

"Khéi" trang la nhimg hat NH,Cl sinh ra do khi HCl vira tao thanh hod hop
vt NH,.

¢) Tac dung vii oxit kim loai

Khi dun néng. NH; c6 thé khir mot s6 oxit kim loai thanh kim loai, chang han
NH; khir CuO méu den tao ra Cu miu do, nude va khi N,.
~3 o i
2NH;+ 3Cu0 —— 3Cu+ N+ 3H,0

IV - UNG DUNG

Amoniac duoc st dung dé sin xudt axit nitric ; cdc loai phian dam nhu
uré ((NH,),C0), NH NO,, (NH,),50;.... ; didu ché hidrazin (N,H,) 1am nhién
li¢u cho tén lira. Amoniac long duge ding 1am chat gay lanh trong mdy lanh.

V - DIEU CHE
1. Trong phong thi nghiém

Khi amoniac duoc digu ché bang cach cho mudi amoni tic dung vdéi chit kiém
khi dun nong nhe.

Thi du :
Lk}
INH,Cl + Ca(OH); ——» 2NH; + CaCl, + 2H,0

Muén diéu ché nhanh mét luong nho khi amoniac, nguéi ta thuéng dun ndng
dung dich amoniac dam dac. B¢ 1am kho khi, cho khi NH, vira duoc tao thanh
¢ 1an hoi nuée di qua binh dung voi séng (Ca0).



2. Trong cong nghiép
Amoniac duge téng hop tir khi nito va khi hidro theo phan tng
N,(k) + 3Hy(k) =2 2NH,(k) ; AH=-92KkI

Pay Ia phin ting thuan nghich va tod nhiét. Theo nguyén If chuyén dich can bang
Lo Sa-to-li-&, mudn cho can bing chuyén dich vé phia tao thinh amoniac cén
phéi ha nhiét do va ting dp sudt. Tuy nhién, néu nhiét do thip qud thi phan tng
xdy ta rit chdm va néu dp sudt cao qud thi ddi ho thit bi ciing kénh va phiic tap.
Trén thic 1€, ngudi ta thudng thue hién phén tng & nhiét do khodng 450 - 500°C,
dp sudit khoang 200 — 300 atm va ding ch#t xic tic 1a sat kim loai dugc tron
thém Al,O;, K,0.... dé 1am cho cin bing nhanh chong dugc thiét 14p. 0 cdc diéu
kién nhur trén, hiéu suat chuyén hod thanh NH, ciing chi dat 16i 20 - 25%.

Chat xic bac

Thép lam lanh
BB, Cudn dbtndng

Thap 18ag hap

—= Hén hop khi Ny va H;

Hinh 2.6. So 46 thist bi tang hap amoniac trong edng nghigp

Hén hop khi N, va H, (ti 1¢ mol 1 : 3) dugc nén & dp sudt cao v dua vao thip
téng hop (hinh 2.6). Trong thap nay, amoniac duge tao thinh & cdc diéu kién
nhiét do, ap sudt va chat xiic tdc thich hop da néu & trén. Hén hop khi di ra tr
thép téng hop (g6m cé N,, H, vt NH;) duge ddn dén thip lam lanh. O day, khi
amoniac hod 16ng va duge téch riéng ra, con hén hop khi N; va Hy chua phan
img dugc dua trds lai thap téng hop.
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B. MUOI AMONI

I - TINH CHAT VAT Li
Muéi amoni 14 nhiing chat tinh thé ion, gdm cation amoni (NH) va anion gdc
axit. T4t cd cdc mudi amoni déu dé tan trong nude va khi tan dién li hoan toan
thanh cic ion. lon NH] khong c6 mau.

It - TINH CHAT HOA HOC

1. Tac dung voi dung dich kiém
Dung dich dim dic ciia mudi amoni tdc dung vdi dung dich kiém khi dun néng
sé cho khi NH, bay ra.
Thidu : °
(NH4),S04 + 2NaOH —— 2NH,T + Na,S0, + 2H,0

NH; + OH™ — NH,T + H,0

lon NH; nhutmg H* cho ion OH™, viy trong dung dich ion NH, 1a mdt axit,
Phén tmg nay duoc sit dung dé nhin biét ion NH |

Ngoai ra, mudi amoni con ¢6 thé tham gia phan ng trao ddi véi dung dich cic
mudi khic,

2. Phan img nhiét phan
Khi dun néng, cdc mudi amoni dé& bi nhiét
phan huy, tao ra cic san phim khédc nhau,
Sin phim cta sir phin huy duoc quyét dinh
chi y&u bdi ban chit ciia axit o nén mudi.
e Mudi amoni chita géc cla axit khong c6
tinh oxi hod khi dun néng bi phin huy
thanh amoniac.
Thidu:
Tinh thé NH,Cl duge dun néng trong dng
nghiém (hinh 2.7) s& phin huy thanh khi
NH, va khi HCI :

Hinh 2.7. Su phan huy clia NH,CI

NH,CI (r) —— NH,(k) + HCI (k)
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Khi bay lén mi¢ng 6ng nghiém gip nhiét do thap hon, hai khi nay hod hop vdi
nhau tao lai tinh thé NH,Cl méw tring bdm én thiinh Gng.
Ciic mudi amoni cacbonat va amoni hidrocacbonat bi phian huy chim ngay &
nhiét do thuimg, giai phéng khi NH; va khi CO.,.
Thidu: (NH;,CO,— NH,;+ NHHCO,

NH,HCO; — NH, + CO, + H,0
Trong thuc 1€ ngudi ta thudng ding mudi NH,HCO, dé lam x6p bianh.
« Mu6i amoni chia gée ciia axit ¢6 tinh oxi hod nhur axit nitro, axit nitric khi bi
nhiét phin cho ra N5, N,O (dinito oxit) v nude.

Thidu: NHNO, _°, N,+2H,0
NH,NO, _t° . N,0+2H,0

Nhimg phin img nay duge sir dung d€ didu ché cdc khi N, va N,O tong phong
thi nghiém.

BAI TAP

1. M6 td va gidl thich hién tugng xay ra trong thi nghiém chimg minh amoniac tan nhiéu
trong nudc.

. C& 5 binh dung riéng bigt 5 chat khi : Ny, 05, NH,, Cl, va CO,. Hay dua ra mét thi
nghiém dan gidn d& nhén ra binh dung khi NH4.

. Néu tinh chét hod hoc dac trung va nhiing Ung dung clia amoniac. Tai 530 ngudi ta noi
amoniac la mét bazg yéu 7

. Dung dich ameniac co thé hoa tan duge Zn{OH), 1a do

A. Zn{OH), la hidroxit luBng tinh,

B. Zn{OH), la mét bazo it tan,

C. Zn(OH), cé kha ning tao thanh phirc chat tan, tuang tyf nhu Cu(OH)..

D. NH, Ia m&t hop chat cb cuc va la mdt bazg yéu.

. Viét phuong trinh hod hoe cba cac phan (ng thyfe hign so d8 chuyén hod sau

Khi A — 22, dqung dich A—HE g 880K ey Oy Lo g 6 g

6. Cho cén béng hoa hoc :

N,ik) + 3H,(K) = ZNH,(K) ; AH = -92 kJ
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Can bang trén 3& chuyén dich theo chidu nao (o gidi thich) khi

a) tang nhiét dé

b} hoa léng amoniac dé tach amoniac ra khoi hén hdp phéan iing :

¢) gidm thé tich clia hé phan (mg.

Co thé phan biét mudi amoni vdi cac mudi khac bang cach cho nd tac dung vdi
dung dich kiém, vi khi do

A. thoat ra mdt chat khi méu luc nhat.

B. thoat ra mdt chat khi khdng mau, mii khai, lam xanh gidy quy tim am.

C. thoét ra médt chat khi mau ndu dd, 1am xanh gidy quy tim am.

D. thoat ra chat khi khong mau, khéng moi.

Mgt ta o6 the san xudt amoniac d€ digu ché uré blng cach chuyén hoa cé xic tac mét
hén hap gbm khdng khi, hoi nudic va khi metan (thanh phdn chinh cia khi thign nhién).

Phén (ng diéu ché H, va CO, {CH, + 2H,0 — CO,+4H, (1)
Phén dng thu N, (il khéng khi) va CO, : CH, + 20, — CO, +2H,0 (2)
Phén (ng tng hop NH, ‘N, +3H, = 2NH,

D& sén xudt khi amoniac, néu |y B41,7 m® khéng khi (chia 21,03% Q., 78,02% N,,
con lai k4 khi hiém), thi cdn phai 18y bao nhigu m? khi metan va bao nhigu m® hai nudc
@2 o6 dd Iugng N, va H, theo {1 1& 1 : 3 vé thé tich diing cho phéin (ng t3ng hgp amoniac,
Gid thiét cde phan ing (1) va (2) déu xAy ra hoan toan va cac the tich khi duge do &
clng digu kién,



AXIT NITRIC VA MUOI NITRAT

» Bift cau tao phan w, tinh chat vat Ii va hiéu tinh chat hoa hoc
cla axit nitric va mudi nitrat.

& Biét phuong phap dieu ché axit nitric trong phéng thi nghiém
va san xudt axit nitric trong cong nghiép.

* Rén luyén ki ndng viét phuong trinh hod hoc cla phan (ng
oxi hoa - khu.

A. AXIT NITRIC

I - CAU TAO PHAN TU 0

&
Axit nitric (HNO,) ¢é cong thite ciu tao: H-0- HH
0O

Trong hgp chit HNO,, nguyén to nito ¢d s6 oxi hod cao nhat 14 +5

I - TINH CHAT VAT LI
= Axit nitric tinh khiét 1a chét 1ong khong mau, bée khéi manh trong khong khi
dm, D = 1,53 g/em?, sdi & 86°C. Axit nitric tinh khigt kém bén, ngay & diéu kién
thutmg khi ¢d dnh sdng bi phan huy mdt phén gidi phéng khi nito dioxit (NO,).
Khi nay tan trong dung dich axit, lam cho dung dich cé mau ving.

= AXit nitric tan trong nudc theo bt ki ti 18 nao. Trong phong thi nghiém thuimg
¢d loal axit dac nong do 68%, D = 1,40 g/em®.

lil - TINH CHAT HOA HOC

1. Tinh axit
Axit nitric 1a mét trong s& cic axit manh, trong dung dich lo@ng né phan li hoén
todn thanh H* va N(},_; .

Dung dich HNO, lam do quy tim, tdc dung vdi oxit bazo, bazo vi mudi cha axit
yvéu hon tao ra mudi niteat, Thi du -



-

a)

50

CuO + 2ZHNO, — Cu(NO,), + H,0
Ca(OH), + 2HNO, —» Ca(NO;), + 2H,0
CaCO, + 2HNO, — Ca(NO;), + CO, + H,0

Tinh oxi hoa
Axit nitric 1h mot trong nhilng axit ¢é tinh oxi hod manh. Tuy thuge vio nong do
ciia axit vi ban chit clia chét khir md HNO; c6 thé bi khit dén mot s6 san phim
khic nhau cua nito.

Vi kim loai

Trong dung dich HNO;, ion NO; c6 kha néng oxi hoa
manh hon ion HY, nén HNO, oxi hed duge hiu hét cic
kim loai, ké cd cac kim loai c6 tinh khir yéu nhu Cu,
Ag,..., trit Au va Pt. Khi do, kim loai bi oxi hod dén miic
oxi hod cao nhit vi tao ra mudi nitrat.

Khi tic dung véi kim loai ¢6 tinh khir yéu nhar Cu, Pb,
Ag,... HNO, dac bi khir dén NO, (hinh 2.8), con HNO;
loding bi khir dén NO. Thi dy :

Hinh 2.8. Phan tmg cia
Cur véli HNO, déc fao ra

: = - s khi NG, méu ndu &3

0 +5 +2 +2
3Cu + SBHNO;(lodng) — 3Cu(NO3), + INO +4H-0

Khi tic dung vii nhimg kim loai ¢6 tinh khit manh nhu Mg, Zn, Al,... HNO,
+1 0 -3
lodng cd thé bi khir dén N,O, N, , hoic NHyNO;. Thi du .

] +5 +% +1
8Al + 30HNO;(loding) — BAI(NO3)3 + 3N,0 + 15H,0

U +5 +2 -3
47n + 10HNO(rélt loding) — 4Zn(NO3); + NH4NO; + 3H,0

Fe. Al bj thu dong hod trong dung dich HNO, dic, ngudi vi tao nén mdt mang
oxit bén trén bé mat cac kim loai nay, béo vé cho kim logi khong tic dung vai
axit nitric va nhimg axit khdc mé trude dé chiing téc dung dé dang.



b} Véi phi kim
Khi dun néng, axit nitric dic ¢6 thé oxi hed duge nhiéu phi kim nhe C, S, P...
Khi 46, cic phi kim bi oxi hod dén nufc oxi hod cao nhit, con HNO; bi khir dén
NO, hoac NO tuy theo nong d¢ cua axit.
Thi du : 0l +5 +6 <4
S + 6HNO; (dic) - H,80, + 6NO, +2H,0

c) Vi hop chat
Khi dun néng, axit nitric ¢6 thé oxi hod duge nhiéu hop chilt nhur H, 8, HI, SO,
FeO, mudi sat (IT),...
Thi du : =] 45 0 $2
3H,S + 2HNO; (loang) — 35+ 2NO + 4H,0

Nhiéu chit hitu co bi phd huy hoac béc chay khi tiép xic vai axit HNO, dac,

IV - UNG DUNG |
Axit HNO, 12 mot trong nhiing hod chit co ban quan trong. Phin 16n axit HNO,
sdn xuft trong cong nghigép duoe ding dé diéu ché phan dam NH,NO,,... Axit
HNO, con duge ding d€ sin xudt thude né (thi du trinitrotoluen (TNT),...),
thudic nhudm, duge pham.,...

V - DIEU CHE

1. Trong phong thi nghiém
Axit HNO, duge diéu ché bing cdch cho natri nitrat hodc kali nitrat rin tic dung
vdi axit H,80, dac, néng :

NaNO; + H,50, — HNO, + NaH50,
Hoi axit HNO, thodt ra
duge din vao binh,
duoe 1am lanh va ngung
tu @ d6 (hinh 2.9).
Phuwong phdp ndy chi
ducgc ding dé diéu ché
mdt lugng nho  axit
HNO, bdc Khoi.

Hinh 2.9. By chd HNGQ, trong phong thi nghiém
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2. Trong cong nghiép

Axit HNO, dugc san xudt tir amoniac. Qud trinh san xudt gdm ba giai doan :
 Oxi hod khi amoniac bing oxi khéng khi & nhiét do 850 — 900° C, c6 mat chét
xuc tic la platin ;

4NH,; + 50, —=> 4NO + 6H,0 ; AH =907 kJ
Phén img niy tod nhiét v xdy ra gin nhu hoan toan.
« Oxi hod NO thinh NO,. Hon hgp chita NO duge lam ngudi vi cho hod hop vai
oxi khong khi tao thanh khi nite dioxit

INO + 0O, — INO,
o Chuyén hoid NO, thanh HNO;. Cho hén hop nitor dioxit vira tao thinh va oxi
tac dung véi nudc, s&€ thu duoe dung dich axit nitric

4NQ, + 2H,0 + 0, — 4HNO,
Dung dich HNO; thu dwoc thudng ¢6 ndng do tir 52% dén 68%. Pé ¢ axit nitric
vl nong do cao hon 68%, ngudi ta chung cit dung dich HNO, nay véi H,80,
dam dac trong cdc thigt bi dac bigt.

B. MUOI NITRAT

Mudi nitrat 13 mudi cla axit nitric, thi du : natri nitrat (NaNO,), déng(1I) nitrat
(Cu(NOs),),...

I - TINH CHAT CUA MUOI NITRAT

1. Tinh chat vat li
Tit ca cdc mudi nitrat déu tan nhiéu trong nude va 1a chat dién li manh. Trong
dung dich, ching phan 1i hoan toan thanh cic ion, lon NOj khong ¢6 mau, nén
miu cia mot s& mudi nitrat 1a do mau coa cation kim loal trong mudi tao nén.,
Thi du Cu(NOy), c6 mau xanh.
M¢t 56 muéi nitrat nhu NaNO,, NH,NO,, ... hiip thu hoi nurée trong khong khi
nén dé bi chay rira,
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2. Tinh chat hoa hoc
Cic mudi nitrat d& bi nhiét phan huy. D6 bén nhié¢l cia mudi nitrat phy thudc
vio ban chit cua cation tao mudi,
o Mudi nitrat cia cdc kim loai hoat déng manh (kali, natri,...) bi phan huy thanh
mudi nitrit va oxi ;
Thidy: 2KNO, —\_5 2KNO, + O,
« Mudi nitrat clia magie, kém, sit, chi, ddng,... bi phan huy thanh oxit kim loai
twong ing, NO, va O, :
Thidy: 2Mg(NO;), ——s 2MgO +4NO, + 0,
« Mudi nitrat cla bac, vang, thuy ngén,... bi phin huy thanh kim loai tueng ing,
khi NO, vi O, |

u]

Thidu: 2AgNO; —— 2Ag+2NO, +0,
8] nhiét dé cao, mudi nitrat phin huy ra oxi nén chiing la cdc chdt oxi hod manh.
Khi cho than néng d6 vio mudi kali nitrat néng chdy, than biing chdy. Hon hgp
mudi nitrat néng chay vdi chat hitu co dé bit chay va chdy manh.

3. Nhan biét ion nitrat
Trong moi trubmg trung tinh, ion NO3 khong ¢6 tinh oxi hod. Khi ci mat ion HY,

ion NO; thé hién tinh oxi hod giong nhw HNO;. Vi vy dé nhan ra ion NO;,
ngirisi ta dun néng nhe dung dich chira NO3 véi déng kim loai vi H,50, lodng :

3Cu + 8H+ 2NO3 — 3Cu*"+ 2NOT + 4H,0
miiu xanh  kKhong miu

2NO + GE — :.’.Nﬂ:
niw dd

Phan (ng tao dung dich mau xanh va khi méu niu do thodt ra.

Il - UNG DUNG CUA MUOGI NITRAT
Céc mudi nitrat duge sit dung chi yéu d€ 1am phén bon hod hec (phin dam)
trong nong nghiép, thi du : NH,NO,. NaNQ,, KNO,, CaiNO;),.
Kali nitrat eon duge sir dung dé ché thudc né den (thude nd ¢ khéi). Thude nd
den chia 75% KNO,, 10% Svi 15% C.



C. CHU TRINH CUA NITO TRONG TU NHIEN

Nguyén t nito rat cdn cho sy séng trén Trai Dit. Trong ty nhién ludn luén dién
ra ¢dc gud trinh chuyén hod nito tir dang nay sang dang khac theo mét chu trinh
tuéin hoan khép kin (hinh 2.10).

Hinh 2.10. Chu trinh cla nita frong t nhién

1. Ciy xanh déng hod nito chii y&u & dang mudi nitrat va mudi amoni, chuyén
hod thinh protein thuc vit. Pong vt déng hod protein thuc vat, tao ra protein
déng vat. Cic chit hitu co do déng vat bai tiét ra (phan, nudc tiéu,...) cling nhu
xdc dong vat lai chuyén thanh hgp chét hitu co chira nito. Nhé nhimg loai vi
khudn khdc nhau c6 trong dét, mot phdn cdc hop chit nay chuyén hod thanh
amoniac, roi thanh mudi nitrat, phin con lai thodt ra & dang nita tr do bay vao
khi quyén. Khi cdc chét hitu co (than gd, than dd, than bun,...) bi d5t chdy, nito
tu do ciling duge thodt ra.

2. Trén thuc t€, cd mot s6 qua trinh tw nhién cho phép bil lai mdt phin lugng nita
bi mit.

« Trong mua giéng, khi 6 su phong dién do siim sét mot phin nito or do trong
khi quvén két hop vdi oxi tao thanh khi NO, réi chuyén hod thinh HNQO, va theo
nude mua thim vio dat. HNO, chuyén thanh mudi nitrat khi két hop vii mudi
cacbonat, thi du canxi cacbonat cé trong dit.

« Mot 54 loai vi khudn, dac biét 1a cdc vi khudn ¢6 dinh dam séng & ré ¢y ho
dau c6 kha nang hip thu nito tir khi quyén va chuyén hod thanh cdc hgp chilt
chifa nito.



3. D¢ tang nang suit mia ming, lugng nito chuyén tir khi quyén vio dat vin
khong thé du. Nguéi ta ude tinh lugng nitrat tdi sinh ty nhién chi biing mét nira
luong nitrat bi hip thy. Do d6, cin phai bén vio dit nhimg hop chat chira nites
dudi dang cdc loai phan bén hitu co va vo ca.

BAI TAP

1.

Vigt chng thifc electron va cdng thifc ciu tao cla axit nitric va cho biét nguyén 6 nitd
c6 58 oxi hoa 14 bao nhigu

. Lap phudng trinh hod hgc cla cdc phan {ng sau day
a) Fe + HNO,(d&c,nng) — NO,T + ... c)Ag + HNO(dac) — NO,T + ...
b) Fe + HNO,(lodng) —» NOT + ... d) P + HNO4(d&c) — NO,T + HyPO, + ...

. S0 dé phan (mg sau day cho thdy rd vai tro cla thién nhién va con ngudl trong vige

chuyén nitd tir khi quyén vao trong dét, cung cdp nguén phan dam cho cay cdi :
I{:E[NDS]E

+3 &7

¥R NG, TR ¥ =

{13 (2] [}
u
+ H2 + ¥ + % * HE':' + il
s - NO > Wy NHsNO

a M w e & NHaNO3

Hay viét phudng trinh hoa hoc cla cdc phan (ng trong sd dé chuyén hoa trén.

. Hoio chit nao sau day cla nitg khong duge tao ra khi cho HNO; tac dung vdi kim loai 7

A NO: B. NH,NO, ; C. NO, ; D. N,05.

5. Tai sao khi didu ché axit nitric bée khoi phai st dung H,S0, déc va NaNO, & dang ran ?
6. Phan (ng gilra HNOy vai FeO tao ra khi NO. Téng cac hé sé trong phuong trinh cla

phén (ing oxi - hoa khif nay béng :
A 22 B. 20. C.16. D. 12,

. Cho 13,5 g nhom tac dung vira di vdi 2,2 it dung dich HNO,, phan (ng tao ra mudi

nhdm va mot hén hop khi gém MO va N,O. Tinh néng d6 mal clia dung dich HNO,. Biét
réng ti khéi cha hdn hop khi dbi vai hidro bang 19,2,

8.* Dt chay hoan toan 4.4 g mét sunfua kim loal cb cong thilc MS (kim loai M co cac 8

oxi hod +2 va +3 trang cac hop chét} trong lugng du oxi. Chit rén thu dudc sau phan
ing dufoc hoa tan trong mot lugng visa di dung dich HNO, 37,8%. Nong d& phan tram
ciia mudi trong dung dich thu dugc 1a 41,7%.

a) Xac dinh cing thirc cha sunfua kim loal.
b) Tinh khdi luong dung dich HNO,, da dang.



LUYEN TAP
Tinh chat cla nito va
hop chat cla nito

* Nam vimg cdu tao phan tr cGa Ny, NH,, HNO,, cac tinh chat hoa
hoc cor ban cta don chét nito va cla mot s6 hop chit : amoniac,
mudi amoni, axit nitric, mudi nitrat.

» Bigt cach nhan biét sy co mat cha nito, amoniac, ion amoni, ion
nitrat ; cac phuong phap didu ché nitorva mat s8 hop chdt cda niter.

s Rén luyén ki nang viét phuong trinh hoa hoc cda cac phan dng,
dac biét [ phdn (ng oxi hod — khir, gidi cac bai todn hod hgc.

| - KIEN THUC CAN NAM VUNG

1. Don chat nito
« Ciiu hinh electron nguyén tir ; 1s°2s22p’, nguyén tlt c6 3 electron déc than. Cac
s oxi hod : =3, 0, +1, +2, +3, +4, +5.
e Phan tr N, chifa lién két ba bén vimg (N = N) nén nito khd tro & diéu kién

thuomg.
+4
sl NO : nito thé hien inh kit
o +H "
NH
o N; ; : nitc thé hién tnh oxi hod

2. Hop chat cla nito
a) Amoniac
Amoniac la chat khf tan rat nhiéu trong mudc.
o Tinh bazo véu .
—Phanimg véinudc:  NH; + H,0 = NH; + OH"
— Phan dmg vdi axit NH,; + HCl - NH,CI
~ Phan img véi musi : AP + 3NH, + 3H,0 - Al(OH) + + 3NH}



o Khd ndng tao phic chdt tan : Cu(OH), + 4NH; — [Cu(NH;),J(OH),

 Tinh khit : INH, + 3Cu0 — N, + 3Cu + 3H,0
b) Mudi amoni
» DE tan trong nuck, 1 chét dién li manh.
e Trong dung dich, ion NH} 1a axit y&u : NH; +H,0 &2 NH; + H,O*
e Tic dung vdi dung dich kiém tao ra khi amoniac.
e D& bj nhi&t phan huy.
¢ Axit nitric
» L axir manh.,
= La chdt oxi hod manh.
~ HNO, oxi hod duge hdu hét cic kim loai. San phim cla phin ing ¢6 thé 1a

4 42+ g -3
NO,, NO, N,O,N,, NH,NO, | tuy thude ndng dd cha axit va tinh khir manh

hay y&u ctia kim loai.

~ HNO, déic oxi hod dugc nhiéu phi kim va céc hop chat c6 tinh khir.
d) Mudi nitrat

e Dé tan trong nudc, L chat dién li manh.

« Dé bi nhiét phin huy.

« Nhan biét ion NO3 béng phan timg véi Cu kim loai va H,S0, loang,

Ii - BAI TAP
1. Viét cac phudng trinh hoé hoc dé thyc hién cac so do chuyén hoa sau :

a) MH!."&, o +Ha » NH, I‘L';'fl_, C __GE_;

i (khi) 1% pxt

DL IO g WNEOH i v,

(ran}

2
b) NO,«—l— No 8 nH, L

(3
ol|m

HNO, & — Cu(NO,), +—2— cuo — Cu

¢ NO
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2.

4,

5.

58

Chét khi A cé mii khai, phan (ng vai khi clo theo cac cach khac nhau sau day, tuy theo
diéu kién phan (mg.
a) Trong truéing hap du khi A thi xay ra phdn dng sinh ra chat ran C va khi D
8A +3Cl, — BG+ D
b} Trong truéng hop du khi clo thi phan (mg sinh ra khi D va khi E :

2a +3Cl, —= D +BE

Chat rdn C mau trang, khi d6t ndng bi phan huy thuén nghich, bigén thanh chit A va
chat E. Khai ludng riéng cla khi D |& 1,25 g/ (dktc).
Hay x4c dinh cac chat A, C, D, E va viét phuoing trinh hoa hoc cla cac phan (mg.

. Hay chon dap an dung trong cac trudng hop sau :

a) Phén ing gilta kim loai magie vai axit nitric dac gid thiét chl tao ra dinito oxit. Téng
cac hé sé trong phuong trinh hoé hoc bing

A10 B.18; C.24; D. 20.
b} Phan (ing gila kim loai Cu véi axit nitric loang gia thist chi tao ra nits monooxit. Tong
cac hé sé trong phudng trinh hod hoc bing

A 10 B. 18 ; C.24; D. 20.
Trinh bay phuong phép hoa hoc d& phan bigt cac dung dich sau : NH,, (NH,),S0,,
NH,Cl, Na,S0,. Viét cac phudng trinh hod hoc.
Trong qua trinh téng hop amoniac, ap sudt trong binh phan dng giam di 10,0% so vai
ap suat luc ddu, Biét nhist db cila binh phan (ng dugc gilr khéng ddi trude va sau phan
(ng. Hay xac dinh thanh phan phan tram thé tich cda hén hgp khi thu dude sau phan
ing, néu trong hin hop d4u lugng nito va hidro duge 18y dang theo he sd ti lvgng.



, B PHOTPHO

* Biét cdu tao phan ti, cac dang tha hinh va higu tinh chét hod hoc
cia photpho.

o Bi& mdt s dang téin tai cla photpho trong ty nhién, phuong phap
didu ché va ing dung cda photpho trong déi séng va san xudt,

| - TINH CHAT VAT LI

Pon chit photpho cé thé tén tai & mot s6 dang thin hinh, trong d6 quan trong nhat
14 photpho tring va photpho do.

1. Photpho trang

» Photpho tring [4 chit rin trong sudt, mau tring hofic
viing nhat, tréng gidng nhu sdp, c6 ¢du tric mang tinh the
phén tir : & cdc nit mang 14 cde phan tir hinh uf dién P,
(hinh 2.11). Cic phan tir P, lién két v6i nhau bang luc
trong tic yéu. Do d6, photpho tring mém, dé nong chay
(t..=44,1°C).

+ Photpho tring khong tan trong nudc, nhung tan nhiéu
trong ¢dc dung moi hitu cor nhu benzen, cacbon disunfua, Hinh 2.11.
ete,... ; rit doe, gy bong nang khi ro1 vio da. M hinh phan tr P,
« Photpho tring bée chdy trong khong khi ¢ nhiét d§ trén

40°C, nén dugc bao quén bang cdch ngdm trong nuic, O nhiét do thudmg,
photpho tring phét quang mau lyc nhat trong bong t6i. Khi dun néng dén nhiét
do 250°C khong cé khong khi, photpho tring chuyén dén thanh photphe do [a
dang bén hon,

2. Photpho do

» Photpho do 1a chét bot
miu dd cb cdu tric polime
(hinh 2.12) nén khé néng
chay va kho bay hoi hon
photpho tring. Hinh 2.12. G4l truc polime ctia photpho dd
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« Photpho do khong tan trong cic dung moi thong thudmg, dé hit dm v chay
rita, bén trong khéng khi & nhiét d6 thudng va khong phat quang trong bong t6i.
N6 chi boc chdy & nhiét do trén 250°C. Khi dun néng khong c6 khong khi,
photpho dé chuyén thanh hoi, khi 1&m lanh thi hei cha ndé ngung tu lai thanh
photpho tring. Trong phong thi nghiém, ngudi ta thutmg sir dung photphe do.

Il - TINH CHAT HOA HOC

y 2

Do lién két trong phan tir photpho kém bén hon trong phin tir nitd nén & diéu
kién thuting photpho hoat dong hod hoc manh hon nite, mac dih d6 4m dién cta
photpho (2,19) nhé hon cha niter (3,04).

Trong hai dang thit hinh, photpho tring hoat dong hon photpho do. Dé don gian,
trong cdc phan dng hod hoc ngudi ta viét phan tir photpho dudi dang mét nguyén
tit P. Khi tham gia phin img hod hoc, 56 oxi hod cila photpho ¢6 thé tang tir 0 dén
+3 hodc +3, o6 thé gidm tir 0 dén —3, nén photpho thé hién tinh khirva tinh oxi hod

Tinh oxi hoa
Photpho chi thé hién rd rét tinh oxi hod khi tc dung voi mét s6 kim loal hoat
déng, tao ra photphua kim loai.

; 0 a —3
THide s opydty fds ' CagPs

canxi phoiphua

2. Tinh kha

a)

&0

Photpho thé hién tinh khir khi tdc dung vdi cde phi kim hoat dong nhur oxi, halogen,
luu huynh,... cling nhu véi cdc chit oxi hod manh khdc.

Tic dung vai oxi
Khi dat néng, photpho chay trong khong khi tao ra cdc oxit cua photpho :
i +
Thi¢noxi: 4P+ 302 — 21‘*‘2{]5
diphotpho tricxit
) +5
Dnr oxi 4P + 50, — 2P,04
diphotpha pentaosit



b) Tic dung vii cio
Khi cho clo di qua photpho ndng chiy, s& thu duge cic hgp chit photpho clorua
i 0 +3
Thi¢u clo: 2P +3Cl, —» 2PCl,
photpho triclorna
i +
Duclo: 2P +3Cl; = 2PCl;
phetphe pantaciona
¢) Tac dung vdéi ciac hop chat
Photpho tic dung dé dang véi cdc hop chit c6 tinh oxi hod manh nhu HNO, dac,
KClO,, KNO,, K,Cr,0,,...

L5
Thidy:  6P+5KCIO; — 3P0, + 5KCI

Il - UNG DUNG

Phin lém photpho san xudt ra duge ding d€ sin xudt axit photphoric, phin con
lai chil y&u dimg trong san xudit digm.

Ngoai ra, photpho cdn duge ding vio muc dich quén sy : san xuft bom, dan
chdy, dan khai....

IV - TRANG THAI TU NHIEN. DIEU CHE

1. Trong tir nhién khong gap photpho & trang théi tr do vi né khi hoat ding vé
mit hod hoc. Phdn lén photpho trong v Trdi Ddt ndm & dang mudi cha axit
photphoric. Hai khodng vat chinh coa photpho 14 apatit 3Caq(PQOy),.CaF,
va photphorit Ca3(PO,), (hinh 2.13).

R

Hinh 2.13. M3t 5 khoang val cda pholpho
&} apatit ; &) photpharit

61



Nie ta c6 mo apatit 16n & Lio Cai, mot s6 m photphorit & Thii Nguyén, Thanh Hod,
Ngoai ra, photpho con ¢6 trong protein thyc vat (hat, qua....) ; trong xuong, rang,
bap thit, t& bao nio,... cia ngudi va dong vaL

2. Trong cong nghiép, photpho duge san xudt bing cach nung hdn hop quiang
photphorit, cdt va than coc & 1200°C trong 16 dién :

o
Cay(PO,), + 380, + 5C —— 3CaSi0; + 2P + 5CO
Hoi photpho thodt ra duoc ngimg tu khi Tim lanh, thu duge photpho tring & dang ran,

BAI TAP

1.

Tai sao photpho tréng va photpho &8 lai khac nhau
v& tinh chat vat i ? Trong diéu kign nao thi photpho
tréng chuyén thanh photpho dd va ngugc lai 7

Dura vao hinh 214, hay md ta thi nghiém vé kha
nang bfc chay khac nhau clia photpho trdng va
photpho d6, cho biét dang thd hinh nao cla |0

L
R
photpho hoat déng han. ﬁln e _“;x :
T A S B SR
A Al S, L A
Viét cac phuong trinh hod hoc thuc hign so dé L
chuy&n hoa sau : Hinh 2.14. Thi nghiém chung minh
kha nédng béc chay khdc nhau cla
Cas(PO,); —oir A 5B 156 525D, P tréng va P do

Magie photphua cé cong thirc ia
A MQEPEDT B. MQEPE- G MQHPE' D. MQEEPD“:IE'

. D& trung hod hoan toan dung dich thu duge khi thuy phén 4,54 g photpho trihalogenua

can dung 55 ml dung dich natri hidroxit 3M. Xac dinh cong thirc cla photpho
trihalogenua d6, bidt ring phan (ng thuy phan tao ra hai axit, trong do co axit H,PO,
la axit hai néc.

. D&t chay hoan toan 6,2 g photpho trong oxi du. Cho sén phdm tao thanh tac dung vira

dii vai dung dich NaOH 32,0%, tac ra mudi Na,HPQ,

a) Viét cac phuong trinh hod hoc.

b) Tinh kh&i lugng dung dich NaOH da dung.

¢) Tinh ndng dé phén tram cha mudi trong dung dich thu dugce.



AXIT PHOTPHORIC
VA MUOI PHOTPHAT

e Bidt ciu tao phan o, tinh char vat Ii va tinh chat hod hoc cda axit
photphoric ; biét tinh chat cua cdc mudi photphat va cach nhan
biét ion photphat.

* Biét nhimg tmg dung va phuong phap diéu ché axit photphoric.

I - AXIT PHOTPHORIC

1. Cau tao phan tur
Axit photphoric (H;PO,) ¢d cong thifc ciu tao

H-0 H-0O *)
H-D},“P:D hoke H—D:—>F—:-E]
H-0 H-0

Trong hop chét HyPO,, photpho ¢6 6 oxi hod cao nhat 1a +5.

2. Tinh chat vat li

Axit photphoric, edn goi la axit orthophotphoric (H4PO,) 14 chat rin dang tinh
thé, trong sudt, khéng mau, ndng chay & 42,5°C, rit hio nude nén dé chay rita,
tan trong nudc theo bat ki ti 1& nao. Axit photphoric thudmg ding 1a dung dich
dic, sdnh, €6 nong do 85%.

3. Tinh chat hoa hoc

a) Tinh oxi hoa - khu )
Khéic v nito, photphe ¢ mite oxi hod +5 bén hen. Do vay, axit photphoric kho
bi khir, khong c6 tinh oxi hod nhu axit nitric.
b) Téc dung bii nhiét
Khi dun néng dén khoang 200 — 250°C, axit photphoric mét bdt nudc, bién thanh
axit diphotphoric (H P,04) :
o

*1 Cdch viét naty phit hop véi quy tac bét ir
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Tiép tuc dun néng dén khoang 400 — 500°C, axit diphotphoric lai mat bdt nudc,
bién thanh axit metaphotphoric ;
H,P,0, —5 2HPO, + H,0
Céc axit HPO,, H,P,0. lai c6 thé két hop véi nude dé€ tao ra axit HyPO,.
¢) Tinh axit
« Axit H,PO, 1a axit ba lan axit. ¢6 do manh trung binh. Trong dung dich nd
phén 1i theo ba ndc. Dudi day 1a hing so6 phan li axit & 25°C.

Nic 1 ; H,PO, =2 H' +H,PO; ; K, =7.6.1073
Nac 2 H,PO; = H®+HPO; ; K;=62:10%
Nic 3 ; HPO; & H'+PO; K;=44.10"1

Su phén 1i chu yéu xay ra theo ndc 1, néc 2 yéu hon v nfc 3 rit yéu, Nhu vy,
trong dung dich axit photphoric ngodi cie phin tr H,PO, khong phin 5, con ¢
cic ion H*, dihidrophotphat (H3PO7 ), hidrophotphat (HPO? ™) vi photphat (PO37)
khong ké H* vi OH™ do nudc phan i ra.

« Dung dich H,PO, c6 nhimg tinh chit chung cla axit, nhe lim déi mau qui tim
thanh 46, tdc dung véi oxit bazo, bazo, mudi, kim loai....

Khi tic dung vdi oxit bazo hodc bazo, my theo hrong chit tic dung ma axit
photpheric tao ra mudi trung hod, mudi axit hodc hén hop mudi.

Thidy: H;PO,+ NaOH — NaH,PO, + H,O
H;PO, + 2NaOH — Na,HPO, + 2H,0
H.PO, + 3NaOH — Na,PO, + 3H,0O

4. Diéu ché va ung dung
a} Trong phong thi nghiém
Axit photphoric duge diéu ché biang cdch diing HNO, dic oxi hod photpho :
P + SHNO, (dic) ——» H,PO, + SNO, + H,0
b} Trong cOng nghiép
= Cho H,50, dic tic dyng vdi quang photphorit hoac quang apatit :
Cay(PO,), + 3H,50, (dic) ——  3CaSO,L + 2H,PO,



Tach mudi CaSO, ra va co dac dung dich, roi lam lanh dé axit két tinh., Axit
photphoric diéu ché bing phuong phdp nay khong tinh khiét, c6 chit lugng thip.

« B¢ diéu ch€ HyPO, c6 do tinh khiét va néng do cao hon, ngudi ta dot chdy
photpho dé duge P05, rdi cho PO tic dung véi nude.

4P+ 50, —y 2P0 ;

P,0; + 3H,0 — 2H,PO,.

Mot luong 16n axit photphoric sdn xudt ra duge ding dé diéu ché cic mudi
photphat vii dé san xuft phan lan.

Il - MUOI PHOTPHAT
Mudi photphat la muéi ctia axit photphoric. Axit photphoric tao ra ba logi mudi :
mudi photphat trung hoa vé hai mudi photphat axit.
Thidu: Mu6i photphat trung hoa : Na,PO,, Cay(PO,),, (NH,);PO,
Mu6i dihidrophotphat : ~ NaH,PO,, Ca(H,PO,),, NH,H,PQ,
Mudi hidrophotphat : Na,HPO,, CaHFO,, (NH,),HPO,
1. Tinh chit cua mudi photphat
a)} Tinh tan

Tat i cdc mudi dihidrophotphat déu tan trong nudc.

Trong s cdc mudi hidrophotphat va photphat trung hoi chi ¢6 mudi natri, kali,
amoni 1a d& tan, ¢én mudi ciia cic kim loai khéc déu khong tan hodc 1t tan trong mudc,

b) Phan itng thuy phin
Cac mudi photphat tan bi thuy phan trong dung dich.
Thidy: NaPOy+H,0 & Na,HPO, + NaOH
PO} +H,0 & HPO; +OH™
Do dé, dung dich Na;PO, cé moi trubng kiém, 1am quy tim ngd mau xanh.
2. Nhan biét ion photphat
Thudc thir d& nhin bigt ion PO, trong dung dich mudi photphat 12 bac nitrat.
Thi nghiém : Nhb viio 6ng nghiém 5-6 giot dung dich Na,PO, r6i thém vao do
3—4 giot dung dich AgNO,. Khi do s& tao thanh ket tha mau vang, tan duoc trong
dung dich axit nitric loaing. Phuong trinh ion rdt gon :
3Agt+ POY - Ag,PO, |

MEL VANE
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BAI TAP

1.

Vigi cong thirc cdu tao cla axit diphotphoric, axit metaphotphoric va chao biét trong céc
axit ndy s6 oxi hod cda photphe 12 bao nhiau.
Vit cac phuang trinh hod hoe thue hién day chuyén hoa sau day

1 (2) i3
CQuang photphorit — photpho  — diphotpho pen taoxit — axit photphoric
(4] {5 (6
- amoni photphat — axit photphoric —canxi phoiphat.

Bién chat thich hop vao chd cd ddu ? trong cac so 46 sau :

a) HPOz + 7 — HPOF + 7 B HPOI + 7 —» HPO + 7

B4ng phutng phap hod hoc, hdy phén bist dung dich HNO, va dung dich HyPO,.

Axit A 13 chat ran, trong sudt, khdng mau, dé tan trong nudc, Khi thém canxi oxit vao
dung dich A thi tao thanh hgp chit B mau trang, khéng tan trong nudc. Khi nung B &
nhidt 6 cao vdi cét va than thi tao thanh dan chat photpho c6 trong thanh phén ca A,
Cho biét A, B 14 nhiing chét gi ? Vi&t phuong trinh hoé hoc cla cac phan (ng.

Thém 0,15 mol KOMH vao dung dich chia 0.1 mol HyPC,. Sau phan ing, trong dung
dich ct cac mudi

A. KH.PO, va K,HPO,. B. KH,PO, va K,PO,,

C. K,HPO, va K,PO,. D. KH,PQ, , K,HPQ, va K;PO,.

Thém 6,0 g P,Oy vao 25 mi dung dich H,PO, 60% (D = 1,03 g/mi). Tinh nong do
phan trédm cla HaPO, trong dung dich thu dugc.

Rt dung dich chira 11,76 g H,PO, vao dung dich chifa 16,80 g KOH. Tinh khdi lugng
cla timg mudi thu duge sau khi cho dung dich bay hai dén khd.



G ligu :
Qg VAI TRO SINH HOC CUA PHOTPHO

Photpho rdl can cho ngudi va dong vat. Trong co theé ngudi, khoang 90% photphao tép
trung & xuomg, khoang 10% tap trung & cac oo, gan 1% 4 cac 1€ bao nao (duoi dang cac
hop chal vo o v hins colb.

Vien si AE. Fecman (1883 - 19451 goi photpho la "nguyen 16 coa sursing va tu duy”,
Mg lao dang i 6o cin homg photpho nhiéu hon 38 khdng bi suy mon cac t€ bao thdn
kinh gitr chive niing chuyén tai nhimg suy nghi khi lam viéc bang tri oc. Néu co the thigu
photpho thi giam kha ning lam viéc, loan than kinh chic ndng va sir trao déi chat sé hj
i loan, An cac loai rau qua nhu xa lach, db, ca rot, ca chua, dwa chudt, ca tim, o ngol,
dau tay, mov,.. s¢ bd sung cho cer thé luomg photpha thiéu hut. Cac thye phidm giau photpho
co ngudn gdc dong vat pm thit nac, oc, gan ho, ¢d, inng va cac san pham cda sia.
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Bai 5
16 PHAN BON HOA HOC

+ Biét cac nguyén 8 dinh dutmg chinh cdn thiél cho cay trbng.
* Bift duge thanh phan hod hoc cia cac loai phan dam, phan Lin,
phan kali, phan phuc hop,... va cach digu ché cic loal phin ban nay,

Phin bon hod hoc 14 nhimg hod chéit co chira cdc nguvén (6 dinh dudng, duoc
bon cho cay nhim ning cao nang sudt cay trong.

Cay déng hod duge C, O. H tir khong khi va nude, con d6i vdéi cde nguyén 8
khic thi cay hap thu tir dat. Dat tréng trot ‘b1 nghéo dén cdc nguyén 16 dinh
duting, ¥i vily cin bén phan dé b sung cho dit nhilmg nguyén 6 dé.

C6 ba loai phan bén hod hoc chinh 1a phdn dam, phdn lan v phan kali,

I - PHAN DAM

Phan dam cung cdp nite hoa hop cho cdy dudi dang ion nitrat (NOS) vi ion
amoni (NHJ ). Phan dam cé tic dung kich thich qud trinh sinh tneong cta cay,
lam tang ti 1€ cua protein thue vit. Co phin dam, cay tréng sé phit trién nhanh,
cho nhiéu hat, ¢t hodc qua. Céc loai phiin dam chinh i phin dam amoni. phan
dam nitrat, phan dam uré.

Bé dinh dudng cia phin dam duge danh gia bang ham liong % N trong phan.

1. Phan dam amoni
Phin dam amoni 1i cic muéi amoni : NH,CL. (NH,),50,, NH,NO,,... Cic mudi
niy duge diéu ché khi cho amoniac tde dung v axit twong dng, Thi du :

Khi 1an trong nude, mudi amoni bi thuy phin tao ra méi truémg axit, nén chi bén
phan nay cho cdc loai dit it chua, hodc dit dd duge khir chua tride biing
v (CaD).
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2.

Phan dam nitrat

Phian dam nitrat 4 cdc mudi nitrat : NaNO;, Ca(NO,)5,... Cic mudi nay duge
didu ché khi cho axit nitric tdc dung véi mudi cacbonat cila cde kim loai tuong dng.
Thidy: CaCO;+ ZHNO; — CaiNO;y), + CO; + H,O

Phan dam amoni va phin dam nitrat khi bao quan thuimg dé@ hit nude trong
khong khi vi chay rira. Chiing tan nhiéu trong nudc, nén ¢6 tic dung nhanh déi
v cdy trong, nhumg ciing dé bj nudc mua ria troi.

3. Uré

Uré ({NH.),CO) ld chit rin mau trang
{hinh 2.13), tan 1ot trong nudc, chira
khodng 46% N, duge diéu ché bdng cich
cho amoniac tic dung viai CO, & nhiét d§
180 - 200°C, dudi dp sudt ~ 200 atm :

CO, + 2NH, — (NH;),CO + H,0
Trong dit, dudi tic dung cha cdc vi sinh
vit uré bi phin huy cho thodt ra amoniac,
hoac chuyén dédn thinh mudi amoni
cacbonat khi tac dung véi nudc :

(NH,},CO0 + 2H,0 —» (NH,),CO;
Hién nay & nude ta uré ducc san xudt tai nhd mdy phan dam Bac Giang vi nhi
maiy phin dam Pha My.

Il - PHAN LAN

Phan l4n cung cép photpho cho ciy dudi dang ion photphat. Phin lan cin thiét
cho ciy & thai ki sinh truong do thic diy cac qua trinh sinh hod, trao déi chit va
nang lugng cla thyce vat. Phin lan ¢6 tdc dung lam cho canh ld khoé, hat chie,
qua hodc cii to. Pé dinh dufng ctia phan lan duce ddnh gid bing ham lugng
% P,0; twong ng véi lugng photpho ¢6 trong thiinh phén cia né.

Nguyén ligu dé sdn xudt phin lin 1a quang photphorit va apatit. Mot s0 loai phin
lan chinh Ia supephotphat, phan lan nung chéy,...

1. Supephotphat

Cd hai loai supephotphat 14 supephotphat don va supephotphat kép. Thinh phin
chinh ciia ¢4 hai loai I mudi tan canxi dihidrophotphat.



a) Supephotphat don
Supephotphat don chia 14 — 20% P50., duoc sin xuit bang cach cho bit quing
photphorit hodc apatit tic dung vaéil axit sunfuric dac :

Cay(PO,), + 2H,S0, — Ca(H,PO,), + 2CaSO~

Cay trong déng hod dé dang mudi Ca(H,PO,),. con CaSO, la phan khong co ich,
lam ran dit.
O nudc ta, Cong ti supephotphat va hod chat Lam Thao — Phii Tho sdn xudl loai
supephotphat dom nay tir quang apatit Lao Cai.

b) Supephotphat kép
Supephotphat kép chia ham luong P,O, cao hon (40 — 50% P,04) vi chi ¢6
Ca(H,PO,),. Qua trinh san xudt supephotphat kép xiy ra qua hai giai doan : diéu
ché axit photphorie, vi cho axit photphoric tde dung véi photphorit hojic apatit
Cay(PO,), + 3H,80, — 2H,PO, + 3CaS0,l
Cay(POy), + 4H,PO, — 3Ca(H,PO,),

2. Phan lan nung chay
Pé san xudt phan 1an nung chay, ngudi ta nung hin hgp bot quing apatit (hay
photphorit) vdi dd xé van (thanh phin chinh 13 magie silicat) va than coc & nhiét
do trén 1000°C trong 16 démg. Sin phim néng chdy tir 16 di ra duge lam nguoi
nhanh biing nudc dé khai chit bi va thanh cdc hat vun, san do sdy kho vi nghién
thanh bot,
Thiinh phin chinh cia phan l4n nung chay 14 hdn hop photphat va silicat cua
canxi vi magie (chita 12 — 14% P,0;). Cic mudi nay khodng tan trong nurde, nén
cing chi thich hop cho loai dat chua.
O nudie ta, phin lan nung chay duoc san xudt & Vin Didn (Ha Noi) vi mot s6 dia
phuong khac.

Il - PHAN KALI

Phan kali cung cip cho cay tréng nguyén té kali dudi dang ion K*. Phan kali
gitip cho cay hdp thu duge nhiéu dam hon, ¢in cho viée tao ra chit dudmg, chit
bit, chit xa va chit ddu, ting cudmg stic ching bénh, chong rét va chiu han cua
ciy. DO dinh dufing cua phan kali duge ddnh gid bing ham luong % K,O tuong
img v lugng kali co trong thianh phin coa nd,

Hai mudi kali clorua va kali sunfat dugc sir dung nhiéu nhat dé lam phan kali.
Tro thye vat ciing 14 mot loai phin kali vi co chia K,CO.,
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IV - MOT SO LOAI PHAN BON KHAC

1. Phén hon hop va phén phirc hop
Phan hdn hop va phan phic hop 1a logi phin bén chifa dong thii hai hodc ba
nguyeén 1 dinh dudmg co bin.
e Phan hén hop chia cd ba nguyén t6 N, P, K duoc goi 1a phin NPK. Loai phan
nay 14 sin phdm khi tron 1dn cdc loai phan don theo ti 1€ N : P: K khic nhau tuy
theo Toai dat v cay tréng. Thi dy : Nitrophotka la hon hgp cua (NH,),HPO,
va KNO,,.
+ Phan phiie hop li hén hop cic chit duge tao ra dong théi bang twong tic hod
hoc cia cdc chit. Thi dy : Amophoet lia hén hgp cac mudi NH,H,PO, va (NH,),HPO,
thu duge khi cho amoniac téc dung véi axit photphoric.

2. Phan vi luong
Phan vi lwong cung cép cho ciy cde nguyén 16 nhu bo (B), kEm (Zn), mangan
(Mn}, déng (Cu), molipden (Mo),... & dang hgp chdt. Cay trong chi can mot -
lugng it nhd loai phan bén niy dé tang khd nang kich thich qué trinh sinh
trifmg va trao déi chét, ting hiéu luc quang hop.... Phan vi lugng duge dua vao
ddt ciing v6i phin bon v6 co hodc phin bon hifu cd va chi ¢6 higu gua cho timg
loai cAy vit timg loai ddt, ding qud Ivgng gquy dinh s& ¢d hai cho cay.

BAI TAP

1. Cho cAc mAu phan dam sau day : amoni sunfat, amoni clorua, natri nitrat. Hay ding
cac thufic thit thich hop 48 nhan biét chung. Vigt phudng trinh hoa hoc clia cac phan
g da dung.

2. Mot trong nhiing phuong phéap diéu ché canxi nitrat 14 cho da v8i hodic da phan tac dung
véli axit nitric lodng. Con amoni nitrat ¢ thé duge didu ché blng cach cho canxi nitrat
tac dung vdi amoni cacbonat, Vigt cac phudng trinh hod hoc va cho biét tai sao cée
phan dng nay xay ra hoan loan.

3. Tir khdng khi, than, nudic v cac chat xic tac cin thigt, hay |ap s db diéu ché
phan dam NH,NO,.

4. Taisao khéng dude tron supephotphat vl vai ? Gidi thich va viét phuong trinh hoa hoc
cia phan (ing. .

5. Supephotphat don dudc digu ché tir mat ioai bt quang cb chia 73,0% Cay(PO,),,
26,0% CaCO, va 1,0% S0, |
a) Tinh khdi lgng dung dieh H,S0, 65,0% d0 dé tac dung vii 100,0 kg bdt quéing do.
b) Supephotphat don thu dude gdm nhitng chét nao ? Tinh 1 1§ % P,Og trong loai
supephotphat don trén
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Bat  LUYEN TAP
17  Tinh chit cia photpho
va cac hop chét cua photpho

s Biét tinh chat cla cdc dang tha hinh cda photphe, cda axit photphoric
va mudi photphat.

» Biét nhimg tng dung, phuomg phap diéu ché photpho va cac hop chit
cua photpho,

“

e Hen luyén ki nang giai bai tap.

| - KIEN THUC CAN NAM VUNG
1. Bon chat photpho

_~ Nguyén tif khdi : 31
Do am dién : 2,19
iﬂﬂi’u hinh electron nguyén tr : 15*25%2p%3s*3p
Céc s8 oxi hod : =3, 0, +3, +5.

F

P trﬁng = P lﬂ-l

Mang tinh thé phan 1, mém, dé ndng chay, | €6 cdu tnic polime, bén, khang tan trong
dc. phat quang trong béng t8i, chuyén dén = cac dung méi hitu ca. Chuyén thanh hai khi
thanh P dd, khéng tan trong nudc, dé tan | dun nong khéng co khing khi va pgung ty

trong mdt sd dung méi hifu g, | hai thanh photpho tréing.
4 ] =)
0, 0.

—.‘!'

T P i } : photpho thé hién tinh khir

\\--—--—- {‘;a,F,, : photpho thé hién tinh oxi hod

2. Axit photphoric
= La axit ba ndc, cd do manh trung binh.
o Khéng cd tinh oxi hod.
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:1.1 .I*.l

« HiPOy &= » H,P,0; ———— HPO,
+HAa0d +H1{J :

» Tao ra ba loai mudi photphat khi tic dung v&i dung dich kigm.

3. Mudi photphat
« Mudi photphat gém : Photphat trung hoa (Na PO, Cay(PO,)s,...), dihidrophot-
phat (NaH,PO,. Ca(H,PO,),....), hidrophotphat (Na,HPO,, CaHPO,,...).
« Mudi dé tan trong nudc gém : - Tét cd cdc mudi photphat cha natri, kali, amoni.
— Pihidrophotphat cia cdc kim loai khéc.
s Mudi ~1;r.r'u‘;‘nnﬂlg tan hodc it tan trong nuée gdm : Hidrophotphat vi photphat trung
hoi cia céc kim loai, trir clia natri, kali v amoni.

» Nhin biét ion F’Ui' trong dung dich mudi photphat bang phan ing :

3Ag' +PO] — Ag;PO, +

wing

Il - BAl TAP

1. Méu nhiing diém khae bidt trong cdu tao nguyén b gilta nitd va photpho.

2. Lap cac phudng trinh hoé hoc & dang phan ti va dang ion nit gon cia cac phan ing
x&y ra trong dung dich cla cac chat
a) kali photphat va bari nitrat. b) natri photphat va nhom sunfat. '

c) kali photphat va canxi clorua. d) natri hidrophotphat va natri hidroxit.
&) canxi dihidrophotphat (1 mol) va canxi hidroxit (1 mol).
g) canxi dihidrophotphat (1 mol) v& canxi hidroxit (2 mol).

3. Chon céng thitc ding cla apatit :

A. Cay(POy)s B. CalPOy),; €. 3Ca,(PO,),.CaF, ; D. CaP,0;.

4. Cho 44 g MaOH vio dung dich chira 39,2 g H,PO,. Sau khi phan (ng xay ra hoan toan,
dem cb dung dich thu dugc d&n can kho. Hoi nhimg mudi nao dugc tao nén va khdi
Iugng mudi khan thu dugc la bao nhigw 7
A. Na.PO, va 5009 ; C. NaH,PO, va 49.2 g ; Na;HPO, va 14,2 9§

B. Na.HPO, va 150 g; D. Na_,HPO, va 14,2 g ; Na,PO, va 4982 g.

5. Thém 10,0 g dung dich b&o hoa bari hidroxit (36 tan la 3,88 g trong 100,0 g nudc) vao
0,5 ml dung dich axit photphoric ndng d& 6,0 moll. Tinh luong cac hgp chét cla bari
dugc tao thanh.
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THUC HANH
Tinh chat cua mét s6 hop chat nito.
phan biét mot sé loai phan bén hoa hoc

e Ciing off kién thuc vé tinh chat cia amoniac, tinh axi hoa manh
ctia axit nitric, Biét cach phan bigt mat sd logi phan bon hoa hoc.

e« Rén ki ndng thyc hanh thi nghiém véi lugmg hoa chat dam bao
an toan chinh xac.

I - NOI DUNG THi NGHIEM VA CACH TIEN HANH
Thi nghiém 1. Thir tinh chit cua dung dich amoniae
Lay dung dich amoniac vao hai dng nghi¢m nho. Cho vai giot dung dich
phenolphtalein vio 6ng thif nhit va 5-6 giot dung dich mudi nhém clorua vao
&ng thit hai. Nhin xét sy xudt hi¢n mau cta dung dich o ¢ng nghiém thit nhat va
cho biét dung dich amoniac c6 méi trudng gi ? (J 6ng nghiém thit hai xay ra hién
tremg gi 7 Viét phuong trinh hod hoc cia phin dng.
Thi nghiém 2. Tinh oxi hoa cua axit nitric
1. Ly vao éng nghiém 0,5 ml dung dich HNO, dic, réi cho mot manh nho dong
kim loai vo, Quan sdt mau ciia khi bay ra vi méu cta dung dich thu duge., Giai
thich v viét phuong trinh hod hoc.
2, Ciing 12m nhu thi nghiém trén, nhung thay bang (0,5 ml dung dich HNO; loding
(néing do khoang 2 mol/l). Dun nhe dng nghiém trén deén con. Quan sit mau clia
khi bay ra va mau ctia dung dich. Gidi thich, viét phuong trinh hod hoc.

Thi nghiém 3. Tinh oxi hod ciia mudi kali nitrat néng chay

Ly mot Gng nghiém chiu nhiét kho va cap thang ding trén gid sat, roi dit gid
sit trong chau cat. Bé mot it tinh thé KNO, vao 6ng nghiém va dot cho mudi
néng chay. Khi mudi bat ddu phin huy (nhin thily cic bot khi xudt hién) vin tiép
fuc d6t nong dng nghiém, dong thiv ding kep sat bo mdt hon than nho di duge
dét nong do vao dng. Quan sdt sy chdy tiép e cta hon than. Gidi thich hién
tuong va vigt phuong trinh hoé hoc.
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Thi nghiém 4. Phan biét mdt so loai phan bdn hoa hoc

Cho cac méiu phin bon hoa hoc sau diy ; amoni sunfat, kali clorua va supephotphat
kép. Lay mbi loal mét it (cd bang hat ngd) vao timg dng nghiém riéng. Cho vao
mdi dng nghiém 4 — 5 ml nude cat va lac nhe dng nghiém che dén khi cdc chit
tan hét.

a) Phdn dam amoni sunfat

Liy khoang | ml dung dich ciia méi loai phian bdn vira pha ché vao timg dng
nghiém riéng. Cho vao mdi dng nghiém khoiang 0.5 ml dung dich NaOH rdi dun
nong nhe. (J éin 2 nghiém nao chita dung dich amoni sunfat s€ cd khi bay 1én, khi
niy lam xanh gidy qu¥ tim tim udt. Viét phuong trinh hod hoe clia phin tng xay
ra dudi dang phuong trinh ion rit gon.

b Phdan kali clorua va supephotphat kép

Ly khodng 1 ml dung dich vira pha ché ciia mdi loai phan bén con lai viio timg
ong nghiém. Nho vai giot dung dich AgNO, vao timg 6ng. Phin biét hai loai
phin bén trén bing cdch quan sdt hién wong trong hai 6ng nghiém. Gidi thich
vi viét phuong trinh hod hoe cha cic phan ing.

Ii - VIET TUONG TRINH
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ﬁm&zg 3

\NHOM CACBON

™ Nhém cachon 'gém nhiing nguyén td niao 7 Vi tri caa ching
trong bang tudn hoan o lién quan nhu thé nao vii cdu tao
nguyén ti cua ching ?

A Céac don chit vt hgp chit cia cacbon, silic ¢6 nhiing tinh chét
¢d ban nao ? Giai thich nhiing tinh chét d6 nhu the nao dua
trén oo 6 1f thuyst da hoc.

A Lam thé nio diéu ché& dutge cachon, silic va mét sd hop chit
quan trong cua chiung ?

Kim cuidng va than chi la hai dang thi hinh cia cachon
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h _’% KHAI QUAT VE NHOM CACBON

* Biét nham cacbon gdm nhing nguyén 8 nao,

o Bi&t ciu hinh electron nguyén 14, bin kinh nguyén 1, dd am dién
lign quan nhur thé nao vai tinh chit coa cac nguyén & trong nhom.

| - VI TRi CUA NHOM CACBON TRONG BANG TUAN HOAN

Nhém cachon gdm ¢ cde nguyén 6 cacbon (C), silic (§i), gemani (Ge),
thig¢e (Sn) va chi (Ph). Ching déu thude cac nguyén ta p.

Bang 3.1. M6t s6 tinh chét cua cdc nguyén {6 nhom cacbon

Cachon | Silic | Gemani  Thife - Ghi

ﬂmmwnt& = B 32 | 50 a2
Mguyértukhsi ﬁ__‘;-*lz.m_ 28090 | 72,64 11889 | 207.20
CAu hinh slectron 14p ngodi cing | 2s%2p7 | 323p7 | 4s%4p? . 5e25p? | BetEp?
Ban kinh nguyen t (nmj} IZ-J.I-EI?T | ;;r.11-f- 0.1.2_2_ 0,140 _1;45 .
B &m dién s | 255 | 180 | 201 l‘EE_E__EE-B ‘
| Nang Iuigng ion hod thir nhdt (kJimel) 1.1::35- 786 | 762 | 709 716 ‘
| . | aLl

Il - TINH CHAT CHUNG CUA CAC NGUYEN TO NHOM CACBON
1. Cau hinh electron nguyén tir

Lép electron ngoai cling clia nguyén tir (ns* np”) cd 4 electron -

HTT. 1

p?

(J trang thdi co bdn, nguyén nr ciia cde nguvén 18 nhém cacbon ¢é hai electron
dac thin, do do trong mét s4 hop chilt chiing ¢6 thé tao :
thanh hai lién két cong hod tri. Khi dugce kich thich, 1- T T T
mét electron trong cap electron cia phin I6p ns ¢d thé np?
chuyén sang obitan p con trong cua phin lap np. ns!

76



Khi dd, nguyén tir cia cic nguyén td nhom cacbon ¢ 4 electron déc thén, chung
co thé tao thanh bén lién ket cong hod tri. D€ dat duge c4u hinh electron bén ciia
khi hiém, cdc nguyén t nguyén t& nhém cacbon tao nén nhiing cip electron
chung véi cde nguyén ti khae, trong cic hop chit chiing ¢6 cic 36 oxi hod +4, +2
va co thé 13 —4 tuy thude vao do am dién cla cic nguyeén 16 lién két vai ching.

2. Sy bién déi tinh chit clia cac don chat

e Tir cachon dén chi tinh phi kim gidm déin, tinh kim loai ting ddn. Cacbon va
silic 14 cdc nguyen 16 phi kim, gemani vira ¢0 tinh kim loai vira cé tinh phi kim,
con thiéc vi chi 12 cdc kim loal.

« Trong ciing chu ki, khd ning két hop electron cia cacbon kém hon nito va clia
silic kém hon photpho, nén cacbon va silic 14 nhimg phi kim kém hoat dong hon
nitg vii photpho.

3. Su bi&n déi tinh chét cua cac hop chat

« Til ¢ cdc nguyén t& nhdm cacbon déu tao duge hop chat vdi hidro c6 cong
thitc chung 12 RH, (R chi nguyén t8). D6 bén nhiét clia cdc hop chit hidrua niy
giam nhanh tir CH, dén PbH,.

e Cic nguyen t6 nhom cacbon tao vdi oxi hai loai oxit i RO va RO,, trong dé
R c6 s6 oxi hod tuong ting 1a +2 vi +4.

CO, vi §i0, l& cdc oxit axit, con cdc oxit GeO,, SnO,, PbO, vi cic hidroxit
tuomg g ciia chiing 14 cdc hop chit ludng tinh,

» Ngodi kha niing tao lién k&t cing hod tri véi cdc nguyén tr cua nguyén 16 khic,
cde nguyén tir cacbon con co thé lign két véi nhau tao thanh mach. Mach cacbon
c6 thé gém hiing chuc, hing trim nguyén wr cachon (trong cdc hop chét hiru co).

BAI TAP

1.

Hay cho biét quy luat bién ddi tinh kim loai - phi kim cdia céc nguyén t& thugc nhém
cacbon va giai thich.

Cho céc cdu hinh electron nguyén tlr sau day ;

a) 1522s%2p%3s23p"30104s%4p? ; b) 1822522pP3s23pB3d1%4514p" ;

c) 1s92522p%35'3p® ; d) 1s22s'2p",

Hay cho biét : — C&u hinh electron nac & trang thai co ban 7 C8u hinh electron nao &
trang thai kich thich 7

— CAu hinh electron @ trang théi co ban cho & trén la cda nguyén ti nguyén td nao 7
Trong sd8 cac don chat cda nhém cacbon, nhdém chat nao 1a kim loai 7

A. Cacbon va silic; B. Thiéc va chi; C. Silic va gemani ; D. Silic va thige.
Dén ra nhimg hop chét trong dé nguyén td cachon cb cac sb oxi hod —4, +2 va +4.
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Bit CACBON
20

 Bidt cdu tnac va tinh chat vat Ii cda cac dang thi hinh chinh cia cachon.

* Biét cac tinh chat hod hge co ban cia cachon, vai trd quan trong cda
cacbon déi vii ddi sdng va san xudt.

| - TINH CHAT VAT LI

Cacbon tao thimh mot s& dang thil hinh, khdc nhau vé tinh chél vit li. Sau day la
mat s¢ dang thi hinh cia cacbon.

Kim cuong 13 chdt tinh thé khong méu, trong sudt, khong din dién, din nhiét
kém, co khdi lugmg rigng 1d 3,51 gfem?. Tinh thé kim cwong thuoe loai tinh thé
nguyén tif dién hinh (hinh 3.1), trong d6 méi nguyén tir cacbon tao bon lién kél
cdng hod tri bén vdi bén nguyén tir cacbon lén cin nam trén cic dinh clia hinh
tif dién déu, Méi nguyén tir cachon & dinh lai lién két véi bon nguyén tir cachon
khiac. D dai cia lién két C-C bing 0,154 nm. Do cfu trnie nay nén kim cuong
14 chit cimg nhit trong tit ca cdc chat.

Than ¢hi 14 tinh thé mau xdm den, c6 dnh kim, din dién 6t nhung kém kim loai.
Tinh thé than chi ¢d cdu tric 16p (hinh 3.2).

CAu tric tinh thé

than chi \

CAu tric tinh thé
Kim cuang

Than chi

Hink 3.1. Kim cuong ve céu irde Hinh 3.2. Than chi va céu tric
finh thé kim cwong tinh the than chi

Trong mot 16p, mdi nguyén tir cacbon lign k&t theo kifu cong hod tri vdi ba
nguyén tir cacbon lin ciin nim & dinh cla mét tam gidc déu. Do dai ca lién két

T8
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C=C bing 0,142 nm. Khodng edch giita hai nguyén (i cacbon thude hai idp Lan
can nhau 1a 0,34 nim. Cac 1dp lién kél voi nhau bang lue wromg tdc yéu, nén céc
|&p dé tich khoi nhau. Khi vach than chi trén gifly. no dé lai vach den gbm nhiéu
[6p tinh thé than chi.

Fuleren gdm cdc phan tir Cyp, Cops... Phan tlr Cyy 6 cdu triic hinh cdu rong
(hinh 3.3) gém 32 mat vdi 60 dinh 14 60 nguyén tr cachon. Fuleren duge phal
hién nam 933,

Than diéu che nhan tao nhy than cdc, than gd, than xuong, than mudi,... dugc
goi chung 13 cacbon vé dinh hinh. Than g, than xuong b ciu tao x0p, nén
chiing c& kha niang hdp phu manh cdc cht khi vh chét tan trong dung dich.

Hinh 3.3. Fuleren Cgy — mot dang thi finh cia
cachan duge tim ra ndm 18835

Il - TINH CHAT HOA HOC

Trong ciic dang t6n tai ciia cacbon, cachon vo dinh hinh hoat dong hon ca vé mét
hod hoc. Tuy nhién, & nhiét 46 thudng cacbon kha tro, con khi dun ning nd phan
ing duoe véi nhigu chat,

Trong cdc hop chit cha cacbon véi nhimg nguyén 16 ¢6 do &m dién lon hon
((3, CL, F, 8....), nguyén 16 cacbon 6 s6 oxi hod +2 hodc +4. Con trong cdc hop
chiit ctia cachon vl nhilng nguyén 6 ¢6 do am dién nho hon (hidro, kim loat).
nguyén t& cachon ¢d 50 oxi hod dm. Do d6, trong ¢ic phan (ng cacbon thé hién
tivh khuk va tink oxi hod. Tuy nhién, tinh kher viin 12 tinh chat ch yé€u cla cacbon,
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1. Tinh khar
a) Tac dung vai oxi
Khi dét cacbon chdy trong khong khi, phan tmg tod nhiéu nhigt :
0 a +

O nhiét d9 cao, cacbon lai khir duge CO, theo phin iing :
+4 4] o +2
C0, + C ——— 2C0

Do d6, san phdm khi d6t cacbon trong khong khi, ngoai khi CO, con c6 mét it
khi CO.
Cacbon khong tic dung truc tiép vdi clo, brom va iot.

b) Tac dung vdi hop chat
¢ nhiét do cao, cacbon c6 thé khir dugc nhiéu oxit, phan ing vdi nhidu chat oxi
hod khdc nhu HNO,, H,80, dac, KCIO,,...
Thi du : 0 o +4

L

C + 4HNO;(dic) —— €O, + 4NO, + 2H,0

2. Tinh oxi hoa
a) Tac dung vdi hidro

Cacbon phin img vdi khi hidro ¢ nhiét dé cao ¢6 chit xdc tic, tao thanh khi
metan : E+EH2 1, xt , EH,;

b) Tac dung vdi kim loai
O nhiét 40 cao, cacbon phén ing vdi mét s6 kim loai tao thanh cacbua kim loai

Thi dy : 0 o —d4
Aty —E g ALCS
nidm cacbua
Il - UNG DUNG

Kim cueng dugc st dung lam d6 trang site. Trong ki thudt, kim cuong duge dung
dé ché tao mii khoan, dao cit thuy tinh vi bt mai.

Than chi duge dimg lam dién cuc ; lim ndi, chén d€ ndu chay cic hgp kim chiu
nhiét ; ché tao chat boi tron ; lam bat chi den.

Than céic duge dimg lam chét khir trong luyén kim dé luyén kim loai tir quang.
Than gd duge dimg dé ché thude nd den, thude phdo, chit hdp phu. Loai than c6
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kha nang hip phu manh dugc goi 1a than hogat tinh. Than hoat tinh duge ding
nhiéu trong mit na phéng doc, trong cong nghiép hod chat va trong y hoc.

Than mudi dugc ding 1am chdt ddn khi luu hod cao su, dé san xudt muc in,
xi danh giay,...

IV - TRANG THAI TU NHIEN. DIEU CHE
1. Trang thai ty nhién

Trong tu nhién, kim cuong va than chi 1 cacbon tr do gin nhu tinh khiét. Ngoéi
ra, cachon con ¢b trong cdc khodng viit nhw canxit (dd voi, dd phén, di hoa,
chiing déu chita CaCO5), magiezit (MgCO,), dolomit (CaC0;.MgCO;) (hinh 3.4)....
vi 12 thianh phin chinh ciia cdc loai than ma (than antraxit, than md, than néu,
than biin,..., chiing khic nhau vé mdi dia chit va ham lugng cacbon). Diau mo.
khi d5t thién nhién 1 hén hop cla cdc chéit khdc nhau chira cacbon, chi yéu la
hidrocacbon. Co thé thuc vt va dong vit chita nhiéu hop chét clia cacbon.
Nude ta ¢6 mo than antraxit 16n & Quang Ninh, mt s¢ mo than nho hon ¢
Thanh Hod, Nghé An, Quang Nam....

a) Canxit b) Magiezit c) Bolomit
Hinh 3.4. M3t s khodng vat cla cacbon
2. Diéu ché
Kim cuong nhin tao duge didu ch& tir than chi, bang cdch nung than chi ¢

2000°C, dudi dp sudt 50 — 100 nghin atmotphe v&i chil xidc tdc 1a sat, crom
hay niken.

Than chi nhan tao duge didu ché bang cach nung than céc & 2500 — 3000°C
trong 16 dién, khing cb khong khi.
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Than céic duoe diéu ché bing cdch nung than m& khading 1000°C trong 16 cbc,
khong c6 khong khi, _

Than gd duge tao nén khi dét chiy go trong diéu kién thiu khéng khi.

Than mudi duoe tao nén khi nhiét phdn metan cé chit xic tdc :

CH; =R e mpn:

Than md duge khai thic truc ti€p tir cic via than ndm & dd sdu khic nhau dudi
mit dit.

BAI TAP

1.

82

a) Néu cac dang thil hinh thudng gap cia cacbon. Tai sao kim cudng va than chi lai cd
tinh chat vat Il khac nhau ?

b} Dya vao phan (ng hod hoc nao d& ndi rang kim cuong va than chi 14 hai dang tho
hinh clia nguyén té cacbon ?

a) Tai sao hdu hét cac hap chat cla cacbon lai la hgp chat céng hod tri 7

b) Cacben cb tinh chat hoa hoc chl yéu nao 7 Lay cac thidu minh hoa,

Tinh oxi hoa cla cachon thé hién & phén (ng nao trong cac phan (ng sau ?
A.C+0,-CO,; | C. 3C + 4Al - Al,Cy

B.C +2CuD — 2CU + CQ.,; D.C+H,0 - CO+H..

@ 550°C, hiing s6 cén bsng K_ cia phén ing sau day 1a 0,002 : C(r) + CO,lk) = 2C0(k)
Ngudi ta cho 0.2 mol C va 1.0 mol CO, vac mét binh kin dung tich 22,4 lit khéng chira
khiing khi, néng dén nhi&t d& trong binh d&n 550°C va gilt & nhigt d& do d& cho can
béang dugc thiét lap.

Tinh s6 mol cia mdi chat & trang thai can bang.



é‘ﬁ? HOP CHAT CUA CACBON

e [igt cau tao phan trcta cachon monooxit (CO) va cacbon dioxit (CO,),
cac tinh chadt vae 1i, hod hpc, dng dung va phuong phap didu ché hai
oxil nay.

e Biét tinh chdt hoa hoc cha axit cachonic va mudi cachonat.

| - CACBON MONOOXIT

1.

3.

Cau tao phan tr
(J trang thdi co bin, nguyén tr cachon va nguyén tlr oxi déu ¢d hai electron dac
than & phan 1dp 2p :
35 T O
2p?
Vi viy, giira chiing ¢6 thé tao thanh hai lién két cong hod tri. Ngoai ra, giita hai
nguyén tif con hinh thanh mot lién két cho — nhin. Cong thirc cdu tao clia phan
tie CO durgre bidu didn nhur sau ¢
C =10
Trong phan tit CO, cachon cd s8 oxi hod +2
. Tinh chat vat li
Cacbon monooxit 14 chat khi khang mau, khong mii, khdng vi, hoi nhe hon
khong khi, et it tan trong nude, hod long & —191,5°C, hod ran & —205,2°C, rit
bén wéi nhiét va rit doc.
Tinh chét hod hoc

a) Trong phin tir cacbon monooxit ¢o lién két ba gidng phin ti nite nén tudng

v nito, cachon monooxit rit kém hoat dong o nhiét dd thuomg v tro nén hoat
dong hon khi dun ndng. Cacbon moncoxit 1 oxit trung tinh.
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b) Cacbon monooxit 14 chdr khue manh ;
» CO chay duoc rong khong khi tao thinh CO,, cho ngon lita mau lam nhat va
tod nhiga nhigt, Vi viy, CO duge diing [am nhién li¢u khi.
« Khi cd than hoat tinh 1dm xie tdc, CO két hgp duge véi clo
CO + Cl, —% COCl, (photgen)
« Khi CO c6 thé khir nhiéu oxit kim loai thinh kim loai ¢ nhiét do cao.

+2 o +4
Thidy: CO+Cu0 ——— Cu+CO,

4. Didu ché

a) Trong cong nghiép

s Khi CO thutmg duge sin xudt bing céch cho hoi nude di qua than nung do

~1050°C
O+ HED = (X} + H’2

Hén hop khi tao thanh duce goi 1a ki than wot, chita trung binh khodng ~ 44%
CO, con lai la cdc khi khiic nhue CO,, H,, N,....
= Khi CO con duge san xudt trong cdc 1o gas
(hinh 3.5) bang cédch thai khong khi qua than
nung d6. O phin dudi cla 10, cacbon chay bign
thanh cacbon dioxit. Khi di qua ldp than nung
dd, CO, bi khir thimh CO

a
CO, +C — 200

Hén hop khi tha dugce goi 1a Hhi 1o gas (khi than
khd), Khi 16 gas chita khoang 25% CO, ngodi ra
con ¢4 N,, CO, via mot lugng nho cdc khi khac.
Khi than wdt, khi 16 gas déu duge ding lam
nhién liéu khi. Hinh 3.5. Sg d6 16 gas

b) Trong phong thi nghiém

Cacbon monooxit duge diéu ché bing cdch cho H,S0, dic vae axit fomic
(HCOOH) va dun nong :

HCOOH —H2Xe e, 00+ H,0
LY
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Il - CACBON DIOXIT

1. Ciu tao phan tur
Cong thic cutaocua CO, la: O0=C=0
Céc lién k&t C—O trong phan tir CO, 14 lién ket cong hod tri ¢d cye, nhung do ¢
céiu tan thang nén CO, 1a phan tr khong cb cuc.

2. Tinh chat vat li

+ CO, la chift khi khong miu, nang gip 1,5 1dn khong khi, tan khong nhicu trong
nudc (& didu kién thubng. 1 it nude hod tan 1 1it khi CO,).

o (3 nhiét dé thudng, khi ducc nén dudi dp susit 60 atm, khi CO, s& hod long, Khi
lam lanh dot ngat & —76°C, khi CO, hod thanh khoi rin, tring, goi la "nwdc di
kho". Nude dd kho khing ndng chay ma thang hoa, nén duge ding dé tao mbi
truémg lanh v kho, rét tién lgi cho viée bdo quan thyc phim.

3. Tinh chat hod hoc

a) Khi CO, khéng chdy va khong duy tri sw chdy cla nhiéu chit, nén ngudi ta diing
né dé dap tat cic ddm chdy. Tuy nhién, kim loai ¢d tinh khir manh, thi du Mg,
Al.... ¢6 thé chdy dugc trong khi CO, :

+4 0 +2 0

I

0
CO, + Mg —— 2MgO + C

Vi vay, ngudi ta khong ding khi CO, dé
dap tit ddm chdy magie hoac nhom.

b) CO, la oxit axit, tdc dung duoc vdi oxit
bazi va bazd tao thanh mudi cachonat.
Khi tan trong nude, CO, tao thanh dung
dich axit cachonic :

€O, + H,0 &= H,00,

4. Diéu ché
a) Trong phong thi nghi¢m
Khi CO, duge diéu ché bing cdch cho
dung dich axit clohidric tic dung vai da
vii (hinh 3.6, hode trong binh Kip) :
Hinh 3.6. Dyng cy didu ché khi CO
CaC0, + 2HCI - CaCl, + CO,T + H,0 il

.
is
[
i
|
:
|
I
i
|
H
[
[
|

Nt
=

=
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b) Trong cong nghiép

Khi CO, dugc tao ra trong qui trinh dét chdy hoan toin than dé thu nang lugng
ngodi ra khi CO, cdn duoe thu héi tir qud trinh chuyén hod khi thién nhién, cic
san pham ddu mo,... ; qud trinh nung vdi ; qud trinh 1én men rugu tir glucoza,

Il - AXIT CACBONIC VA MUGI CACBONAT

Axit cachonic 12 axit rdt yéu va kém bén, chi tén tai trong dung dich lodng, dé
bi phan huy thanh OO, va H,0.
Trong dung dich axit cacbonic phén li theo hai ndc véi cdc hing 0 phin li axit
& 25°C nhur sau :

H,CO, = H* +HCO; ; K, =4,5107

HCO; = HT +CO3~ : K, =4,810""

Axit cachonic tao ra hai loai mudi : mudi cacbonat chira 1on DE}%_,
thi dy Na,CO;y, CaCO;, (NH,),CO, vit mudi hidrocachonat chifa ion HCO, |
thi dig NaHCO;, Ca(HCO;),, NH,HCO,.

1. Tinh chit ciia mudi cacbonat

a) Tinh tan
Cidc mudi cacbonat trung hod cia kim loai kiém (trir Li,CO;), amoni vi cdc
mudi hidrocachonat dé tan trong nutc (trit NaHCO, hoi it tan). Cic mudi
cachonat trung hoa clia nhitng kim leai khidc khong tan hodc it tan trong  nudc,

b} Tiac dung vdi axit
Céc mudi cachonat tic dung vai dung dich axit, giai phong khi CO,.
Thidy: NaHCO,+ HCl — NaCl +CO,T +H,0

HCO; +H' —» CO,T +H,0
Na,CO, + 2HClI — 2NaCl + CO,T + H,0

COy + 2H" - CO, T+ HD
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¢) Tac dung vii dung dich kiém
Cic mudi hidrocacbonat dé tic dung vii dung dich kiém.
Thidy: NaHCO; + NaOH — Na,CO; + H,0

HCO, + OH™ - €O + H,0

d) Phan img nhiét phan
Cic mudi cachonat trung hod cla kim logi kiém déu bén vai nhiét, Cac mudi
cacbonat trung hoa cha kim loai khic, ciing nhu mudi hidrocacbonat, bi nhiét
phan huy,

Thidy: MgCO, — MgO +CO,

Lt
INGHCO, —  Na,CO, + €O, + H,0

i

Ca(HCO,), —> CaCO, +CO, + Hy0
352 3 2 2

2. Ung dung clia mét s6 mudi cacbonat
Canxi cachonat (CaCO;) tinh khigt 14 chdt bot nhe, mau trang, duge diing lim
chit don trong cao su vi mot s6 nganh cong nghiép.
Natri cachonar (Na,CO,) khan, cdn goi la soda khan, I chét bat miu trang, tan
nhiéu trong nude. Khi két tinh tir dung dich nd tich ra & dang tinh thé
Na,C0,.10H,0. Soda dugc dung trong cong nghiép thuy tinh, d6 gém,
bot eiit,...
Nartri hidrocachonat (NaHCO;) la chat tinh thé miu trang, hoi it tan trong nucic,
ducge diing trong cong nghiép thue pham, Trong y hoc, natri hidrocacbonat duce
ding lam thude dé€ giam dau da day do thin axit.

BAI TAP

1. Khi nung nong k&m oxit vdi than cde thi tao thanh mét chat khi chéy duge, Viét phuang
trinhi hoé hoc cda phan (ng.
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. Lam thé nao dé tach rigng timg khi CO va CO, ra khdi hdn hop clia ching :

a) Bang phugng phap vat Il

b) Béng phudng phéap hoé hoc.

. @) Lam thé nao dé ioai cac tap chél & hol nudc va CO, b trong khi CO 7

b} Lam thé ndo dé chuyén NaHCO; thanh Na,CO;, Ca{HCO,), thanh CaCO, va
ngugc lai ?

. ©& mét hédn hop khi gém cacbon dioxit va luu huynh dioxit, Trinh bay phitdng phap hod
hoc d8 chimg minh sy cd mét clia mbi khi treng hén hap.

Dung dich nudc clia chat A lam quy tim ngé méau xanh, con dung dich nudc cla chat B
khéng lam 881 méau quy tim, Tron 1&n dung dich cia hai chat lai thi xuat hign két tha.
Avi BchHthd 13

A. NaOH va K,S0,.

B. K,CO4 va Ba(NO,),.

C. KOH va FeCl,,

D. Na,CO; va KNO-,

. Xac dinh thanh phan phan tram (v& thé tich) cla hon hop khi gdm cb N, CO va CO,,
bigt rang khi cho 10.0 Iit {dktc) hdn hop khi d6 di qua mét lugng du nudic véi trong, réi
qua déng(ll) oxit dur ddt ndng, thi thu duge 10,0 g két tha va 6.4 g déng.

Néu cing Idy 10,0 lit (dkic) hdn hgp khi db cho di qua ng dung ddng(ll) oxil dur a6t
néng, rdi di qua mot Iugng dur nuéc vdi trong, thi thu dude bao nhidu gam két tla 7



;; SILIC VA HOP CHAT CUA SILIC

e Biét cac tinh chat dac tnmg, phuong phap diéu ché silic va
hop chat cia silic.

+ Biét nhimg tmg dung quan trpng cua silic trong cac nganh
ki thuat nhur luyén kim, ban din, dién ur,...

| - SILIC

1. Tinh chat vat i
Silic ¢6 cac dang thi hinh : silic #inh thé va silic vé dinh hinh
Silic tinh thé cé cdu trie giong kim cuong, mhu xdm, c6 dnh kim, nong chdy &
1420°C. Silic tinh thé co tinh bdn dan : & nhiét do thudng do dan dign thip,
nhung khi tang nhigt do thi do dan dién ting len.
Silic vo dinh hinh 1a chit bdt mau niu.

2. Tinh chat hoa hoc
Ciing gitng nhu cacbon, silic ¢6 cdc 56 oxi hod —4, 0. +2 vh +4 | s0 0xi hod +2
it dac trung ddi vai silic.
Silic vo dinh hinh ¢6 kha nang phin ting cao hon silic tinh thé.

a) Tinh khwr
Tac dung vén phi kim : Silic tac dung véi flo & nhigt do thutmg, con khi dun nong
cé thé tic dung vdi cde phi kim khiéc
i +4
Si + 2Fy, —— SiF;  (silic tetraflorua)

0 i '4
85i+ 0y —— 80, i dioxit)

Tic dung véi hop chit ; Silic tac dung twong d6i manh véi dung dich kiém, gidi
phing hidro.

1] .
Si +2NaOH + H,0 —— Na,Si0;+ 2H,T
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b)

-

Il - HOP CHAT CUA SILIC

1.

80

Tinh oxi hoa
(3 nhiét do cao, silic tic dung véi cic kim loai nhu Ca, Mg, Fe,... tao thinh hop
chit silixua kim loai. Thi du :

i -

OMg + S§i ———> Mg,Si (magie silixua)

Trang thai tu nhién

Silic 1a nguyén t§ phd bién thit hai sau oxi, chiém gdn 29,5% kh6i lugng vo
Trai Pat. Trong tu nhién chi gap silic dudi dang cic hop chit, chi yvéu la cit
(8i0;), cic khodng vit silicat vh aluminosilicat nhu @ cao lanh (Al0; 2810, 2H,0).
xecpentin (3Mg0.25i0,.2H,0), fenspat (Na,0.Al,0,.65i0,).... Silic con ¢6
trong co thé dong, thue vat véi lugng nhé vi cb vai !rﬁ-dzing ké trong hoat dong
sOng cua thé gidi hitu sinh.

. Ung dung va diéu ché

e Silic siéu tinh khiét 1a chédt bin din duge ding trong ki thuidt vo tuyén va
dién 1r. Pin mat trivi ché tao tir silic cd kha ning chuyén niang luong dnh sing
mdt tréni thimh dién ndng, cung cip cho cdc thigt bi trén thu vi tru.

Trong luyén kim, hop kim ferosilic duoe diing dé ché tao thép chiu axit,

» Trong phong thi nghiém, silic duge diéu ché biang cach dot chdy mot hén hop
gom bit magie va cat nghién min :

- i? :
5i0, + 2Mg —— Si+ 2MgO
» Trong céng nghiép, silic duge diéu ché bing cich ding than céc khir silic
dioxit trong 16 dién & nhiét do cao

$i0,+ 2C —5  Si+ 200

Silic dioxit

e Silic dioxit [Siﬂz,‘] Ia chit & dang tinh the |
néng chay & 1713°C, khong tan trong
nude. Trong twr nhién, Si0, tinh thé cha
yéu & dang khodng vt thach anh. Thach
anh ton tai & dang tinh thé 1én, khong mau,
trong sudt (hinh 3.7). Cit la Si0, cd chifa
nhiéu tap chat. Hinh 3.7. Céc tinh thé thach anh




+ Silic dioxit 14 exit axit, tan chém trong dung dich kiém dac néng, tan dé trong
kiém néng chiy hoac cacbonat kim loai ki€ém néng chay, tao thinh silicat.

Thidu: SiO, + 2NaOH —'— Na,8i0; + H,0

Si0, + Na,CO; —» Na,Si0; + CO,
« Silie dioxit tan trong axit flohidric :

5i0, + 4HF — SF; + 2ZH,0
Dua vao phan tng nay ngudi ta ding dung dich HF dé khac chit va hinh trén
thuy tinh.

2. Axit silixic va mubi silicat

a) Axit silixic

b

L=

Axit silixic (H,5i04) la chit o dang keo,
khéng tan trong nudc, khi dun ndng dé
ml e
H,SiI0, — Si0, + H,0

Khi sdy kho, axit silixic mit mét phian
i, tao thinh mdt vat lieu x6p la silicagen
(hinh 3.8), Silicagen duge diing dé hit am
vit hiip phu nhidu chét.

Axit silixic 1a axit rdt véu, véu hon ca axi
cachonic, nén dé bi khi CO, diy ra khoi
dung dich mudi cua nd :

Na,Si0; + CO, + H,0 — H,Si0; + Na,CO,

Hinhk 3.8. Siicagen

Mudi silicat

Axit silixic dé tan trong dung dich kiém, tao thinh mudi silicat. Chi ed silicat
kim loai kiém tan duoc trong nuede, Dung dich dim die ctia Na,5i0, va K, 510,
duoc goi li thuy finh ldng. Vi hofic gb tim thuy tinh 1ong s& khé bi chdy, Thuy
tinh 1ong con dugc ding dé ché tao keo ddn thuy tinh va si.

O trong dung dich, silicat kim loai kiém bj thuy phin manh tao ra mai tnimg kiém.
Thidu :

Na,Si0, + 2H,0 #= 2NaOH + H,Si0,
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BAI TAP

1, 54 oxi hoa cao nhal cla silic thé hign & hop chat ndo trong cac chat sau ?

92

A S0 B. Si0, C. SiH, ; D. Mg,Si,

Viét cac phuong trinh hod hoc theo so db sau day

Silic dioxit —» natri silicat — axit silixic —» silic dioxit —» silic.

Tit silic dioxit va cac chat cdn thidt khac, hy vigt cae phuang trinh hod hoo 88 didu ché
axit silixic:

Matri florua diing lam chét bao quan gb duoc diéu ché bang cach nung hén hap canxi
florua, soda va cat. Viét phugng trinh hoa hoc dé giai thich cach lam trén.

Khi déit chay hén hdp khi SiH, va CH, thu duge mat sdn phdm ran can nang 6,00 g va
san pham khi. Cho sén pham khi 96 di qua dung dich Ca(OH), By du thu duge 30,00 g
ket tha.

Xac dinh thanh phén % thé tich cia hdn hop khi.
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ég VAI TRO SINH HOC CUA SILIC
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Silic rat cin chothue vat cang nhiu cho déng vat va ngudi.

Thure wat sir dung silic dé tao cac md thie bi. Silic 1am cho thanh € bao cung hon va ben
hom, ching duge su pha huy cda con Bong va su xam nhap cia ndm midc,

Silic ¢d trong hdu hét @ bao cha dong vat va ngudi, dac bigt & wvéh wy, gan, iong, e,
XLOng, rang, sun rat giau silic, Trong xuomg, rang vi sun cla bénh nhan lao lugng silic
giam dang ké so voi naudd khot manh. (7 nhimg ngudi bl bénh eczema, vidy nén, ham
lugmg silic trong mau giam rd rét, con khi bl bénh dai trang thi nguoc fai, ham |wone silic
trong mau tang 1&n.
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99 CONG NGHIEP SILICAT

« Biét thanh phin hod hoc va tinh chat cia thuy tinh, do gom va xi mang,
e Biét phuong phap sdn xudt cic loal v ligu trén tir nhing nguyén ligu
trong tu nhién.

Cong nghiép silicat bao gém cdc nganh sdn xudt thuy tinh, dé gdm, xi mang ti
nhimg hgp chit ty nhién cia silic va cdic hod chit khic.

| - THUY TINH

1. Thanh phdn hoa hoc va tinh chat cia thuy tinh
Thuy tinh loai thong thutng dirge ding 1am cira kinh, chai, lo.... Ta hén hop cla
natri silicat, canxi silicat vi silic dioxit, ¢é thinh phin gin ding viét dudi dang
ciic oxit 1a Na,0.Ca0.6510,. Thuy tinh logi nay dugc san xudt bing cich ndu
chiy mot hén hgp gém cdt tring, d4 voi va soda & 1400°C ;

6Si0, + CaCO, + Na,€0; —— Na,0.Ca0.65i0, + 200,
Thuy tinh khong ¢é cdu tric tinh thé ma la chit vé dinh hinh, nén khong co nhiét

dé néng chiy xde dinh, Khi dun néng né mém dén rdi mai chay, do d6 c6 thé
tao ra nhiing d6 vat va dung cu ¢ hinh dang nhur § muon.

2. Mot so loai thuy tinh
Ngoii loai thuy tinh thong thudng néu trén, con ¢6 mot s loai thuy tinh khic,
vl thanh phin hod hoc va cong dung khic nhau.
- Khi ndu thuy tinh, néu thay Na,CO; bang K,CO; thi duge thuy tinh kali, co
nhiét dé hod mém va nhiét d6 néng chay cao hon. Thuy tinh kali dugc ding lam
dung cu thi nghiém, lang kinh, thiu kinh,...
— Thuy tinh chiia nhidu chi oxit dé nong chiy va trong sudt, duoc goi 1a thuy tinh
pha 1&
— Thu¥ tinh thach anh dugc sdn xudt bang cdch ndu chay silic dioxit tinh khiét.
Loai thuy tinh nay c6 nhiét do hod mém cao, ¢6 hé s6 nd nhiét rat nho, nén
khong bi nidt khi nong lanh dot ngot.
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~ Khi cho thém oxit clia mét s kim loai, thuy tinh s& cd méu khdc nhau, do tao
nén cic silicat cd mau. Thi du, crom (1T} oxit {Cr,0;) che thuy tinh mau luc,
coban oxit (CoQ) cho thuy tinh mau xanh nudc hién.

I-Dp0 GOM

1.

2.

94

Dd gom L var ligu duge ché tao cha yéu tir dat sét vi cao lanh. Tu¥ theo cong
dung, nguin ta phan biét g6m xiy dung, vit liéu chiu lia, gdm ki thudt va gbm
dan dung,

Gach va ngoi

Gach va ngdi thude loai gom xav dumg. Phéi lidu dé sin xuét chiing gom dat sét
logi thuémg v mot it cdt, duge nhio véi nude thinh khdi deo, sau dd tao hinh,
sdy khé v nung & 900 — 1000°%C s& duoe gach va ngdi. Sau khi nung. gach va
ngdi thuémg 6 mau do gay nén bai sit oxit & trong dat sét.

Gach chiu lira

Gach chiu lira thuémg dugce ding dé 16t 16 cao, 16 luyén thép, 16 ndu thuy tinh,....
C6 hai loai gach chiu Iira chinh : gach dinat vii gach samot. Phoi ligu dé ché tao
gach dinat gdm 93 — 96% 5105, 4 — 7% Ca0 va dit sét ; nhiét dé nung khoang
1300 — 1400°C. Gach dinat chiu duge nhiét do khodang 1690 — 1720°C.

Phai ligu dé ché tao gach samdt gdm bot samat tron vdi dit sét va nude. Sau khi
dong khudn vi siy khd, vt liéu duge oung o 1300 — 1400°C, Bot samdr 14 dat
s€1 duge nung & nhiét do rit cao rdi nghién nho,

Hinh 3.9. MOt 50 &6 sor dén dyng



3. Sanh, sirva men

a) Dat sét sau khi nung & nhigt d6 khoang 1200 — 1300°C thi bign thinh sanh. Sanh
Ia vat ligu cimg, g6 kéu, ¢d mau ndu hodc xdm. DE co do bong va ldp bdo vé
khong thdm nude, ngudi ta tao mot 16p men mong ¢ mat ngodi cua do sanh.

< Usodo/

Hinh 3.10. Mt 56 dung cu bang si trong phang il nghigm
1-bat s ; 2- obc 50¢; 3—chén s co ndp |
4-phéyu s 5-cbi s ; 6-chay su

b) Si 13 vit lidu clng, x&p, c6 mau tring, go kéu. Phai lidu dé sin xudt sit gém
cao lanh, fenspat. thach anh va mot s& oxit kim loai. Bd sit duge nung hai lin,
lin diu & 1000°C, sau do tring men va trang tri, roi nung 14n thit hai o nhigt do
cao hon, khodng 1400 — 1450°C. Sit cé nhiéu loai @ sit dan dung (hinh 3.9), skl
thuat. Sir ki thuat duce dimg dé ché tao cdc vat lidu edch dién, tu dién, buzi diinh
lira, cdc dung cu thi nghiém (hinh 3.10).

¢) Men c6 thanh phin chinh gidng s, nhung dé néng chdy hon. Men dugce pha lén
bé mat sin phim, sau dé nung lén & nhiét do thich hgp 3¢ men bién thanh mot
I6p thuy tinh che kin bé mar san phdm,

Lang gém Bit Tring, cdc nha mdy s Hai Duong, Bong Nai.... la nhimg co so
san xudt 46 sit ndi tiéng,

I - XI MANG

1. Thanh phén hoa hoc va phuong phap san xudt

a) Xi mang thude loai vit lidu két dinh, duge diing trong x4y dung. Quan trong va
théng dung nhét 13 xi mang Poocling. D¢ 1a chit bot min, miu luc xdm, thinh
phén chinh gdém canxi silicat va canxi aluminat : Ca,5i0; (hoac 3Ca0.510;).
Ca,S10, (hoac 2Ca0.8i0,), Cay(AlO;), (hodc 3Ca0.ALO, )

b) Xi mang Poocling dugc sdn xufl bang cdch nghién nho dd voi. trén vdi
dit sét ¢6 nhiéu S0, vi mot it quing sit bang phuong phip khd hoac phucong
phdp uGt, réi nung hén hop trong 16 quay (hinh 3.11) hodc 16 dimg o
1400 — 1600°C. Sau khi nung, thu dugc mot hén hop mau xdm goi |a clanhke.
Dé ngudi, réi nghién clanhke vdi mdt s& chét phu gia thanh bét min, s¢ duge xi mang.
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I+ Mguyén ligu

Oing khi

. ”IEEE_ Than cam

= & -

Clanhke

Hinh 3.11. Ld quay sén xuét clanhke

2. Qua trinh déng cimg xi mang
Trong x4y dung, xi méang duge wron vdi nude thinh khéi nhio, sau vai git s& bit
ddu dong cing lai. Qua trinh dong cing cua xi mang chi yéu li su két hgp caa
cdc hop chil cé trong xi ming vdi nude, tac nén nhitng tinh thé hidrat dan xen
vao nhau thanh khéi cimg va bén :

3C20.8i0, + SH,0 — Ca,Si0,. 4H,0 + Ca(OH),
2020810, + 4H,0 — Ca,Si0,. 4H,0

Hién nay, ngudi ta con san xudt cic
loai xi mang cd nhimg tinh nang
khdc nhau : xi mang chiu axit, xi ming
chiu nude bién,...

O nurdic ta ¢6 nhiéu nhi mdy xi mang
I6n nhur nha mdy xi ming : Hai Phong
(hinh 3.12), Hoéng Thach, Bim Son,
Chinfon, Hoing Mai, Ha Tién,...

e

Hinfr 3.12. Nha may xi mang Hai Fhang
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BAI TAP

1. Nghién thuy tinh logi thuding thanh bt, réi cho vao nudc da cb vai giot phenoliphtalein,
thi nudc sé ¢ mau héng. Gidi thich va viét phuang trinh hoa hoc cila phén (ng.

Z. Mat logi thuy tinh chira 13,0% Ma,0 | 11,7% Cal va 75,3% Si0, v& khdi lugng. Thanh
phén ¢ila loai thuy tinh nay biéu dién dudi dang cac oxit I
A. ZNa,0.Ca0.65i0,. B. 2Na,0. 6Ca0. Si0,.

C. Na,0.Ca0.68i0,. D. Na,0.6Ca0.3i0,,

3. MAt loai thuy tinh ding d8 ché taa dung cu nha b&p b thanh phan khéi lugng nhy sau
Si0, = 75,0% ; Ca0 - 5,00% ; Na,0 — 16,0%. Trong loai thuy tinh nay 1 mol Ca0 két
hap wdi
A. 1,6 mol Na,O va 7,8 mol Si0.,. B. 1,6 mol Na,O va 8,2 mol Si0.,.

C. 2,1 mol Na,O va 7,8 mol Si0,. D. 2,1 mol Na,D va 8,2 mol Si0,,.

4. Cac silicat cia canxi ¢b thanh phén : Ca0 — 73,7% ; Si0, — 26,3% va Ca0 - 65,1%,
Si0, — 34,9% l& nhing thanh phén chinh cda xi méng Pooclang. Trong mdi hop chét
silicat trén 1,0 mol Si0, két hop vdi

A, 3.0 va 2.0 mol Cad, B. 2.0va 3.0 mol Cal.
C. 3,0 va 1,5 mol Ca0. D. 2.8 va 2.0 mol Ca0.

5. Viét phudng trinh hod hoc clia phan ing md ta thuy tinh bj axit HF &n mon. Biét rang
thanh phan chid yéu cla thuy tinh 13 NEZSiG3 [NEED.Ei'Dz} va CasSiG, (Ca0.Si0,).
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M MAC XI MANG CHO BIET DIEU Gi ?

a3

Xi mang c6 nhiéu mac khac nhau : Theo tigu chudn Viét Nam, loai xi mang Poocling hin
hop (Portland blended cement, PCBI cd cac mac PCB 30, PCE 40,... ; loai i mang Poocldng
trang (White portland cement, POA) cb cac mac POW 30, POW 40....

Cac tri 56 30, 40,... chi gidi han tai trong loudimg do nén) tinh bdng niuton trén milimet
vudng (N/mm?), ma miu vira xi mang d3 hod rin o6 thé chiu due khong bi bién dang
sau 28 ngay bio dutmg tir khi trdn xi mang vai nudr.

SOI THUY TINH VA SO! QUANG

1. Khi kéa thuy tinh ndng chiy qua mot thigt bj cd nhidu 16 nho, ta duoc nhimg sof co
ducmg kinh tir 2 dén 10pm (1 micromet = 107°m) goi [ soi thuy tinh,

Bing phuong phap i tdm hode thédi khodng khi nén vao ding thuy tinh néng chay ta this
ducre nhimg spi ngdn goi 14 bong thuy tinh. Sgi thuy tinh khong gion v rat dai, ca dé
chiu nhiél, d6 bén hod hoc va da cach dién cao, do dan nhiét thap.

Nguyén ligu dé san xudt soi thuy tinh dé kiém, ré tién, viec san xudt khd dom gian, nén
hién nay duoe ding ring rai trong cac linh v kT thudt khdc nhau @ san xudt chat déo
thuy tinh ; lam vat lidu loc ; ché tao vat ligu cach dien : may 4o bido hd lao dong chang
chay, chdng axit ; lot cach nhiét cho cac ot chung cit, b vat ligu két cau trong ché tao
midy, xdy dung, ché tao sgi quang,...

2, Sui quang, con goi 13 soi dan quang, 13 1oal spi hiing thuy tinh thach anh duoc che biczn
dac bigt, oo da tinh khigét cao, ca dutng kinh tir vai micromet dén vai chue micromet. Do
cé cdu tao dic higt, nén sgi quang truyén duoc xung dnh sdng ma cudmg do bj suy giam
rat it Soi quang ducre ding dé tai thang tin da duge ma hod duoi dang tin higw xung laze.
Mot cip soi quang nhd nhu sei téc cing of thé truyén duge 10000 cuge trao doi dign
thoai cing mét lic. Hign nay, soi quang 1a co s& cho phuong tién truyén tin hien dai,
phat trién cong nghé théng tin, mang internet diéu khién by dong, may do quang hoc,...
Cap guang |3 cac soi quang duge boe cac lop dang, thép va nhuya.
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LUYEN TAP
Tinh chat cla cacbon, silic
va hop chat ciia chung

* MNam vimg cac tinh chdt co ban clda cacboen, silic, cac hop chat cacbon
monaoxil, cachon dioxit, axit cachonic, mudi cachonat, axir silixic va

mwifi silicat.

o Van dyng cac kién thic co ban néu trén dé gidi cac bai tap,

I - KIEN THUC CAN NAM VUNG

i Cachon

Silic

. » Cac dang thi hinh ; kim cudng, than chi,
firleder.

=« Cacbon chl yiu thd hién tinh khir :

« Céc dang thu hinh : Silic tinh thé va silic
vi dinh hinh.
+ Silic thé hién tinh khir:

AT - w4 0 L
N 1
| chat | = Cachon thé hién tinh oxi hod : » Silic thé hign tinh oxi hod :
| &+am, —Lt, Y : ¢ d
| 2 4 Si+ 2Mg —— Mg, 5Si
| g i E
; 3C + 481 ——— ALC,
|
|
Co, CO, 5i0,
f CO: 2
' Tan duge trong kiém ndng chay !
[ e |2 axit trung tinh " i s ¢ Idrrg d
s cf tint khir manh - - S0, + 2Na0H — Na,Si0, + H,0
g & p : . it HEF -
-'.E:Cr +Fe,0, r 3Ea + 4'!.'302 | # Tac dung vii dung dich axit H
| §iQy, + dHF — SiF, + 2H,0
[ Oxit | CO,:
! ® |3 oxit axit,
' « ci finh oxi hoa :
| 4 1 a
. CO, + 2Mg ——> C + 2MgO
|
- s lan rong o3, @o ra dung dich axi
I cacbonic.
: Axit cacbonic (H,CO,) Axit silixic (H,Si0,)
Axit | *¥hdng bén, phan huj thanh GO, va HO. » |& axit d dang rén, it tan trong nutic,
. » |ix it yiu, trong dung dich phén B hai ndc. o |3 axit 3t y8u, y8u hon ci axil cacbonic,




Muédi cacbonat Muédi silicat

|« Mudi cachanat ¢da kim loai kiém d& tan |~ * Mudl silicat cla kim logi kiém dé tan
trong nubc va bén wdi nhist, Cac musi  frong nudc.

cechonat khac it tan va bi nhiét phan : » Dung dich dam dic cla Ma,SiO,,
K,SI0, dudc gol 1a thuj tinh Iéng, ding dé

g
| CaCQy — CalD+C
3= C:E _ | san xu#t xi mang chiu axit, chat két dinh
« Mudi hidrocacbonat dé tan va dé bi trong x3y dung....

nhiét phan :
CalHCO,); —— s CaCh,+C0,+H,0

=X

Il - BAI TAP

1.

Vit cong thifc cdu tao cla : a) canxi cacbua ; b) nhdm cacbua ; ¢) cacbon tetraflorua.
Trong cac hop chat trén sd oxi hoa cla cacbon |a bao nhieu 7

a} Tai sao cacbon monooxit ehay dugc, con cacbon dioxit khéng chay duge trong khi
quyén oxi ?

b} Hay phan biét khi CO va khi H, bing phuong phép hoa hoc. Viét phuong trinh hoa
hoc cla phan (ing 88 minh hoa.

a) Lam thé nao dé phan biét khi CO, va khi Oy :

— béing phuong phap vat i

— béng phuong phap hoa hoc ?

b} Lam thé nao dé phan biét mudi natri cacbonat va mudi natri sunfit 7

Khi nung mét hdn hdp gdm cat tring va than ofe trong 16 dién dén 3500°C, thi thu duge
m&t hop chét chifa khoang 70% Si va khodng 20%C. Vist phuong trinh hod hoc cla
phin tng d6, bist ring mot trong cac sdn pham cla phan ing la cachon monooxit,
Cho khi GO, tan vao nudic cat cd pha vai giot guy tim. Mau cda dung dich chuyén thanh
A. xanh. B. tim, C. dd. D. khéing méu.

Sau khi dun néng dung dich mét thai gian thi mau chuyén thanh

A. xanh. B. tim, C. do. 0. khéng mau.

Viét cac phudng trinh hod hoc cda phdn (mg biéu dién so dd chuyén hod sau
il {2} (3 i) [5) ()
CO, = CaCO; — Ca(HCO,); —C0, — G —»C0 —CO,

Xac dinh thé tich hidro (dktc) thoat ra khi cho lugng du dung dich natri hidroxit tAc dung
vili mdt hin hop thu duge bing cach ndu chay 6 g magie vél 4,5 g silic dioxit. Gia sir
phan (ng dugc tién hanh vai hidu suft 100%.
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Qheamg 4\ DAI CUONG VE
\HOA HQC HUU CO

e ——

7 Hgp chéit hitu co v hod hoe hiiu co.
1 Céng thie phian td hgp chit hiu co.
7 Cau trie phéan ti hgp chit hitu co.
7 Phan tng hitu co.

Phong thi nghigm phén tich hou co
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Bii  HOA HOC HUU CO
25  yA HOP CHAT HUU €O

o Bidt khai nigm hop chdt hi oo, hoa hoc hidu oo va dac diém chung
ctia hop chat hiu con
* Biét mot vai phuong phap tach biét va tinh ché hop chat hin con

I - HOP CHAT HUU CO VA HOA HOC HUU CO

1. Khai niém hop chat hiu co va hoa hoc hiu co
C6 hang chue triéu hop chit cia cachon vdi cdc
nguvén o trong bing in hoin 1a hap chit hit
co. Chi c6 mdt s6 rét it hop chat cha cachon nhur
CO, CO,, mudi cachonat, xianua, cacbua,... la
hgp chit vo co. Hilu ca Vi oo
Hop chidt hitu co Id hgp chdt ctia cacbon (it
C0, CO,, mudi cachonat, xianua, cacbua,...).

Hod hoc hitu co la ngdnk Hod hoe chuyén nghién citu cac hgp chdt hitu co

Hop chat cua cacbon

2. Dac diém chung ciia cac hop chat hiu co

a) Yé thanh phin va cau tao |

Hop chét hitu co nhit thigt phdi chida cachor, Che nguyén tir cacbon thutmg lien
két vai nhau déng thévi Lién két v6i nguyén tir cdia cdc nguyén o khidc nhr H. O,
N, S, P, halogen.... Lién két hod hoc & céc hop chil hitu co thudng I lién ket cong
hod tri

b) Vé tinh chat vat li
Céc hop chit hifu co thudng co nhiét do ndng chiy, nhiét do s6i thap (dé& bay hoi)
vi thutmg khong tan hodc it tan trong nude, nhumg tan trong dung moi hitu co.
c¢) Vé tinh chat hoa hoc

Pa s6 cic hop chat hifu co khi bi dét thi chdy, ching kém bén véi nhiét nén dé
bi phan huy béi nhiet. Phin tng cla cdc hop chiit hite co thuimg xay ra cham,
khong hoin toin, khong theo mot hudng nhét dinh, thuimg can dun nong hodc
cdn ¢6 xic tdc
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Il - PHUONG PHAP TACH BIET VA TINH CHE HOP CHAT HUU CO

Mudn ¢é chift hitu cor tinh khigt cdn phai sit dung céc phuong phap thich hop dé
tach ching ra khoi hén hop. Mot s6 phuong phap tich biét vii tinh ché thutng
diing nhur sau,

1. Phuong phap chung cat
Khi dun s6i mot hon hop Iong, chit nao cd nhiét d6 s6i thap hon s& chuyén thanh
hai sém hon va nhigu hon, Khi gap lanh, hot sé ngung tu thinh dang long chita
chii yéu 14 chét ¢d nhiét dd s6i thip hon. Qua trinh d6 goi 1a s chumg cit.
Thi du : Sau khi i men ruou, ngudi ta thu duge mot hdn hop chi y&u gém nudc,
etanol (ancol etylic) vii ba ruou. Etanol s6i & 78,3°C nén khi dem chung ¢t (ndu
riro) ddu tién ngudi ta thu duoc dung dich chifa nhiéu etanol hon nude. Sau do
hiim luome etanol giam din.
D¢ tich cdc chit 16ng o6 nhiét 4o s0i khdc nhau nhiéu, ngudi ta diing cdch chumng
et thuemg nhy md ta & hinh 4.1,

L

Hinh 4.1. Chung cét thudng Hinh 4.2, CR&T 2 Idp chat Idng
aj Bén cdn : b) Bink cdu oo nhanh [ ¢) Nhigt k& ; a) Ldp chdl idng nifte hon ; b) Lap chét Idng
o) Cing sinh han | &) Nude fam fank . g} Binh hing nang hon | ¢) Khoa phiu chist

2. Phuong phap chiét
Khi hai chat long khong tron 1n duoe vao nhau, chit long nio co khoi luong
riéng nhé hon s& tich thanh 16p trén, chit long nio ¢6 khéi luong riéng 16n hon
sé nam & phia dudi. Ding phéu chiét (hinh 4.2) s& tich riéng duoc hai I6p chat
long di (chiét long — long).
Thi dy - Sau khi chung cét cdy sa biing hoi nude (bai Khai niém vé tecpen), ngudi
ta thu dugc hén hop gém I6p tinh ddu ndi trén 16p nude. Ding phurang phép chid
s& tdch rieng duge Kip tinh ddu khoi 16p nuée (hinh 4.2).
Nguin ta com thuimg diing chat long hod tan chit hitu co d€ tich ching ra khoi
hén hop ran (chigt 1ong ran),
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3. Phuong phap két tinh

Déi véi hén hop cde chit rin, ngudi ta thutng dua vao dé tan khic nhau va sy
thay ddi do tan theo nhiét do cla ching dé tich biét va tinh ché ching.

a) b 5 d)
Hinh 4.3. Céc bude tién hanh két tinh
a) Hod tan bio hoa hén hdp chal rdn & nhigt §6 560 cda dung mdi ; b) Loc néng loai bo
chét khéng tan ; c) D€ ngudl cho két tinh ; d) Loc hat 9€ thu tink thé

BAI TAP

1.

H&y néu nhimg diém khac nhau co bén gilla hop chat hiu cd va hdp chét vd co. Co
thé sir dung diém khac biét nao dé nhan ra mét chat 1a hifu cd hay vé oo mét cach dan
gién nhat ?

Trang cac hop chét sau, hop chat nao 1a hitu co, hdp chét nao la vé co 7

CH, ; CHCly; C,H,N ; HCN; CH,COONa ; CypHypOyy i $C;H;C1F,  ALCs.
Hay dién 1én 2 loai 46 uding vao chd tréing trong cac cBu sau :

a) Trif nudc ra, thanh phan chinh cla ...va... 14 chit vé co.

b} Trif nudc ra, thanh phan chinh cla ...va... 1& chat hiu co.

Tif théi Thuong ¢ con ngudi da bist so ché cac hop chdt hiu co. Hay cho bigt cac
cach lam sau day thuc chit thudc vao ioai phuong phap tach biét va tinh ché nao ?
a) Gia 14 cdy cham, cho vaa nuéc, loc 14y dung dich mau dé nhudm sgi, vai.

b) Néu rigu uéng.

c) Ngam rugu thudc, rugu ran.

d) Lam dudng cat, dudng phén tir nudc mia.

Mt ong A& 1au thuiing théy co nhiing hat rén xudt hign O day chal. D6 la hign tudng gi,
vi 280 7 Lam thé nao dé chimg & nhimg hat ran do la chat hiu co 7
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:51: tignu
ol ’“‘“”é HOA HOC HUU CO RA BOI KHI NAO ?

Vao khodng cudi thé ki XV dau the ki XIX, khi bat ddu hé théng hod cac kién thic hod
hpe, cac nha khoa hoc da dong khai niégm hop chat hiu co @€ chi cac chat duge tao ra tl
co thé cac sinh vat nham phin biét voi cac hgp chat vo co dugre tao ra tir cdc khodng vat.

Thin dd, ngueri ta cho ring hop chal hiu co chi duec tao thanh dudi tac dyng cla “luc
song” trong co thé cac sinh vat, Vi thé, mac nhién ngudi ta khong nghi téi vige téng hop
chung trong phong thi nghiém.

Nam 1828, F. Vo-lo (F. Wohler) téng hop duge ure (chdt co trong nude tiéu) bang cich
dun nong amoni xianat trong binh thuy tinh, ma nhu éng néi “khong cdn d&n con meéo,
con chd hay con lac da nao ca” :

NH,OCN —221—  HN- C-NH,
Q

Sau d6, vao nam 1845, H. Con-be (H. Kolbe) tdng hop dugre axit axetic, nam 1862, Bec-to-lo
{Berthelot) tdng hop dugc benzen tir axetilen, réi nhidu hop chdt hou co khac cong duoc
tng hop. Tt cd déu khong cdn dén "lyc «dng". Nhimng thanh céng da da lam thay doi
quan niém vé hop chat hin corva gop phan lam cho hoa hoc hin co trd thanh mdt nganh
khoa hoc thye sy,

Trong cudn sach sudt ban nam 1861, A. Ké-ku-lé (August Kekule) da cho hod hoc hiu co
mit dinh nghia hign dai “la se nghién ciu cac hop chat cba cacbon”.
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Bii  pHAN LOA! VA GOI TEN
26 HOP CHAT HOU CO

= Biét phan loai hop chat hiu con
& Co khai nigm vé mit sd loai danh phap pho bién,
+ Bidt goi tén mach cacbon chinh gdm tir 1 dén 10 nguyén 1 C,

| - PHAN LOAI HOP CHAT HUU CO
1. Phan loai

Hinh 4.4. Mt 58 phan iF hop chat hilv oo d& gap & Idp 9

Hop chiit hitu co duoe phan thanh hidrocachen va ddn xudt cia hidrocacbon.

» Hidrocacbon 1a nhimg hop chit duge tao thanh tir hai nguyeén 16 C vit H.
Hidrocacbon lai duge phan thanh hidrocacbon no (thi du @ CH,, CiHg)
hidrocachon khong no (thi du - CH, = CH,) ; hidrocachon thom (007 di - CH, ).
» Din xudt cia hidrocachon Ia nhimg hop chil ma trong phin ur ngoai C, H ra
con cé mot hay nhidu nguyén 11 clia cic nguyeén 1o khic nha O, N, 5, halogen....
Dan xudt cua hidrocacbon lar duge phin thanh din xuat halogen nhu CH,CI,
CH,Br — CH,B.... ; ancol nhu CHLOH, C;H{OH ... : st nhr HOOOH, CH,COOH, ..
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. Nhém chirc

Thi du @« Dimetyl ete (H;C-O-CH;) khong phan (mg véi natri. Metanol
(CH;OH) v etanol (H;C—CH,0OH) phan img véi natri gidi phong hidro.

I
CH;-OH + Na — CH;-ONa + JH,

|
Hj': = CHE —{}H + MNa — H;;C -CHE"'DHH + E:HE

s Etanol va metanol déu phan dng vai hidro bromua, thi oy :
H,C-CH,-0OH + HBr - H,C-CH,-Br + H,O

Nhdn xér : Nhém OH da gay ra cdc phan dng phin biét etanol, metanol vai
dimetyl ete v vdi cac loai hop chét khdc nén nhém OH duoc goi
|4 nhom chire.
Nhom chite [a nhém nguyén nr gdv ra nhitng phan img ddc trung ctia
phdn tir hop chdt hitu co.

Ciu tao cha nhém chife thuimg duge viét rd ring, ddy du, phin con lai eta phin

tlr c6 thé duge vist tat 1a R. Thi dy : CHy— CH,—OH va CH,—OH déu duge ghi

bai cong thite chung la R—-0OH.

Il - DANH PHAP HOP CHAT HUU CcO

1.

Tén thong thudng \

Tén thong thubmg cta hop chét hitu co thudng duge dat theo ngudn goc tim ra
chiing, doi khi c6 thé ¢o phin dudi dé chi 6 hop chit thude loai nao,

Thidu :

HCOOH : axil fomic CH,COOH : axit axatic CgHap @« mentol
{formica : kién) {acetus : gidm) {mentha piperita : bac hi)
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Badng 4.1. Tén sd dém va tén mach cacbon chinh

38 dém . Mach cachon chinh
A mono G mal
2 a -G et Khéing xust phat tis
g C-C-C prog s dém
4 tetra 5 o but
| 5  penta C-C-C-C-C pent
6 hexa C-C-C-C-C-C hex
7 hepta C-C-C-C-C-C-C hept Xust phat tif 86 d&m
: .:3‘2  ocia C-C-C-C-C-C-C-C oct
. 8 nona -GGG CCC non
I 10  deca C-C-C-C—C-C-C-C-G-C  dec
e a Lt <

BAI TAP

1. Hay chon ciu dlng trong cac cau sau .
A Hap chét hilu co ndo cling cb ca 3 t8n : #n thong thudng, tén gdc — chiic va tén thay thé.
B. Hop chét hitu co ndo cling ¢b tén gic — chic.
C. Hop chét hilu cd nao clng cé tén hé thdng.
D. Hop chét hitu co ndo cling cb tén thay thé.

2. Dua vao tinh chat hoa hoc clia CH,=CH, va CH=CH (6a hoc & 16p §) hay viét phuong
trinh hod hoc khi cho GHy—CH = CH=CHj v CH,-C = C—CHj tac dung véi Br;, H, va
cho bigt nhing nhém nguyén & ndo trong phan & cda hai hgp chét trén da gay nén
cac phan (ng db.

3. Nhiing hop chét nac dudi day co cling nhém chifc ? Hay viét cong thitc cla ching dudi
dang R-nhém chirc v& ding cing thie & dang do dé viét phuong trinh hoa hoc (néu
) clia chung vdi NaQH (dua vao tinh chét hoéd hoc cla etancl va axit axetic) .

CEHE -C-0H i CHE —':Hz -CH :CHE - -0OH ; CHEI —':H? —':H2 —H.
I I
O 0
4. Hay goi tén cac hgp chat sau theo danh phap gdc — chic :

CH,CH,—Br; CH,CO-0-CH;; CH;CH;~O-CH,CHs:  (CHy),S0,.
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5. Hay goi tén nhing mach cacbon sau :

C—C £ oG G G B G B = C (1 C
kS e e i R R oy s W A e
c G C =SB - 7 L 8 52 C e ©

6. Hay phan tich t&n cac chat sau thanh &n phdn thé (néu cb) + t&n mach cachon chinh
+ tén phén dinh chife

CH—CH,—CH, ; CH,=CH-CH, ; HC=C—CH, ; CH—CH.—COOH.
propan propen propin axit propanoic
CICH,-CH.~CH. ; BrCH,—CH.Br; CH,~CH,-CH,OH: CHy=CH=CH-CH..
1-clopropan 1.2-dibrometan propan-1-oi but-2-en
7. Hay ding sd dém theo |IUPAC goi tén thay thé cac hop chéat tiép theo trong cdc
day sau !
CH4CI CH,CL, CHCly CCly
clometan diclometan T voe Pare
CF,-CHF, Cl.C—CHCI, Cl,C—CCl, CBr,
pentaffostan e i P it
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ILUPAC & tén vidt 18t cha Hiep hix QUL"!;I.' té Hoa hoc oo ban va img ||ur'|g Unternational
Union of Pure and Applisd Chemistey). Cac nha hod hoc trén toan (he gidi cd chung mdi

ngin ngd hod hoc, do la dank phip IUPAC.
Danh phip IUPAC dugc <ay dung tik nhimg nam
1947 — 1857, qua timg thid ki duge bd sung va
hoan thién, IUPAC dua ra nhimg quy tac chir
ché, hé thang khong nhimg dé goi tén cac hop
chat ma con dé goi tén cac khai niém hod hoc
mit. cach théng nhdl, Thi du : Theo IUPAC,
nhdm chwic caa anken 3 C=C, cia ankin 13
C=C,... Cac nham nguyén tr nay hodn todn thod
mén dinh nghia v& nham chile da néu trong
bai hoc.
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’2n7r PHAN TiCH NGUYEN TO

« Bigl nguyén tic phan tich dinh tinh va dirh luomg nguyén to.

e Bidt tinh ham luong phan tram nguyén 1 tr két qua phan tich.

| - PHAN TiCH DINH TiNH

Phan tich dinh tinh nguyén 1§ nhiim xdc dinh cdc nguyén 16 c6 mat trong hap
chit hitu co bang cdach phan huy hop chéat hitu co thinh céc hgp chét vo co don
gian réi nhin biét ching bang cde phin ing dic nmg.

1. Xac dinh cacbon va hidro

Baong va
Cu30y whan CoHy O 225 €0, + HyD
CaH120g vo CuD [BOY) CuSO, + 5H.0 — CuSDy. SH,0
[khdng mau) {mau xanh)
Ca(OH), + COs — CaCO,l+ H;0
\ _caco,
Hinh 4.5, Xac dinf su oo mat ca Cva o
2. Xac dinh nito

Khi dun véi axit sunfuric dac, nitd cé trong mot s& hop chift hitu cor cd thé
chuyén thinh mudi amoni vi duge nhan biét dudi dang amoniac :

C,HO, N, M0 | NH S0, +

¥
(NH,},S0, + 2NaOH —— Na,80, + 2H,0 + 2NH,"

3. Xac dinh halogen

Khi dét, hop chit hiru co chifa clo bi phén huy. clo tich ra duéi dang HC va duge
nhin biét bing bac nitrat :
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C,H,0,Cl, — COy H,0 + HCl A Phbu thuf tin

d& trang dd AghO,
AgCl

Il - PHAN TiCH DINH LUONG Lkl DAL méu gidy loc

' S &b tim CHC,
Phan tich dinh Iuong nhim xdc dinh ti 1é khoi G v GO

lwgng (ham lugng) cdc nguyén 1o trong hop chat

hitu co. Nguii ta phén huy hgp chit hitu co Hinh 4.6. X3c dinft haiogen
thinh cdc hop chit vo co don gian rdi dinh luong

chiing hiing phucng phdp khai lrgng, phuong phdp thé tich hoiic phuong phédp
khéc. K&t qua duoc bidu dién ra ti 1& % vé khoi luong.

1. Dinh luong cacbon, hidro

Oxi hod hoin toan mét luong xdc dinh hop chét hitu co A (m ) r6i cho hap thy

dinh lugng H,O va CO, sinh ra. Ham lugng hidro (% H) tinh tir khai lugng nude

sinh ra ( My,q ), ham lugng % C tinh tir khoi luong CO, ( My, ) sinh ra nhur saw :
mHﬁm.E.]ﬂD% mmz-]liﬂﬂ%

% H= < : BC=
IE.mA M.mA

2. Dinh lugng nito
Nung m (mg) hop chit A chira N vdi CuO trong dong khi CO, ¢

C.H OHI LCD-;+HED+N1

T L’U‘i
Hip thu CO, va H,0 bing dung dich KOH 40%, do duge thé tich khi cdn lai.
Gid sir xde dinh duoe V (mf) khi nite (dkte) thi khoi luong nite (m,,) va him luong
phén tram cua nito (%N) duoe tinh nhu sau :

m_ . 100%
25 (mg) ; %N=—L—0o

N~
22,4 m,

m

3. Dinh luong cac nguyén td khac

Halogen : Phan huy hop chélt hitu co, chuyén halogen thinh HX réi dinh lugng
dudi dang AgX (X = Cl, Br).

L hujnh : Phan huy hop chét him co r6i dinh luong hru huinh dudi dang sunfa.
Oxi : Sau khi xdc dinh C, H, N, halogen, §.... con lai 13 oxi.
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4. Thi du
Nung 4,65 mg mot hop chiit hitu co A trong dong khi oxi thi thu duge 13,20 mg
CO, vi 3,16 mg H,O. 0 thi nghiém khéc, nung 5.58 mg hop chat A vdi CuO thi
thu dwoe 0,67 ml khi nito (dkic). Hiy tinh ham lugng phin trim cia C, H, N va
O & hgp chit A,

Theo cac biéu thire cho & muc 1 va 2 ta cd

go o 1320.12.100% _ oo ny . gy O6728100% o og0
144,65 : 22 ,4.5,58

%H o E]ﬁrzrlﬂwj i 155%;
18.4.65

%0 = 100% — (77.42% + 7.55% + 15,01%) = 0,02%
Hop chit A khong chita oxi (0,02%) la khong ddng ké.

BAI TAP

1. Phén tich dinh tinh va dinh luang C, H trong hgp chit hitu co giéng nhau va khac nhau
nhut thé nao 7

2. Em hay da nghi :
a) Cach nhan biét H;0, CO, khac véi & hinh 4.5,
b) Cach dinh tinh halogen khac vai d hinh 4.6.
c) Chét hap thu dinh ludng H,O va CO.,.
3. a) D& nhan biét khi amoniac sinh ra khi dinh tinh nitd nhu trinh bay trong bai hoc nén
dung céch nao trong cac cach sau 7

A. Ngiri ; C. Ding gidy quy tam udt ;

B. Dang Ag,0 ; D. Ding phenolphtalein.

b) D&u hidu nao dudi day cho phép khing dinh k&t tla bam trén thanh phéu & hinh 4.6
la AgCl :

A. Bét khdng chay ; C. Khéng tan trong dung dich H,S0, |

B. Khéng tan trong nudc ; D. Khéng tan frong dung dich HNO,.

4. N&u ldy mit sdi day dién got bd vd nhufa rdi d&t 18 déng trén ngon Iia dén con thi thay
ngon Idra nhudm mau xanh 1& ma, sau d6 mau ngon Ilta mat mau xanh. Néu ap 15i day
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déng dang nong vao vo day dign rdi dot thi thaly ngon & lai nhudm mau xanh la ma.
Hay du dosn nguyén nhan cia hién tugng va gial thich.

5. Oxi hoé hodn toan 4.92 mg mét hgp chit A chifa C, H, N va O r6i cho san pham 12n
ligt qua binh chifa H,50, dam dac, binh chita KOH, thi théy khdi lugng binh chira
H.S0, tang thém 1,81 mg, binh chifta KOH tang thém 10,56 mg. d thi nghiém khac, khi
rung 8,15 mg hop chdt A dé véi CuQ thi thu duge 0,58 mi (dkic) khi nitg, Hay xac dinh
ham luong phén tram cda C, H, O va& N & hgp chat A
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CZEW Je'f-.rt .

e PO KHOI LUONG VA THE TiCH
TRONG PHAN TICH DINH LUONG

Phan tich dinh tinh nguyén 16 ¢d thé tién hanh o cac phong thi nghiém binh thidng, Con
phan tich dink lugng thi duge tién hanh chi & cac phong the nghiém chuyén biét, boi vi
no doi hai nhiomg thidt bi do dac biét chinh xic,

Lusgmg mdu can cho phén tich nguyén 13 thudmg chi vao khoang 10-15 mg. Mai [an phan
tich ehi 18y khoang vai mg chit. 28 xac dinh khid ugmg ngudi ta s dung can phan tich
v d6 chinh xac wn 0,01 mg. Voi cdn phan tich loai do ca thé can chinh xdc khdi luomg
timg hat tim, hat cdm. Nhimg hat bui coing s lam =ai lg¢ch phep can, e do thé tich,
ripuin ta ding nhimg dung cy chinh xdc 1l phan ngan ml nghia ks do duge cd nhimg
@i0T suemig mi trong khong ki,
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Biai  CONG THUC PHAN TU
28  HoP CHAT HUU CO

= Biét cich thiét lp cong thic dom gian nhat tir két gqud phan tich
NELYEN 16,

# Bi&t cach tinh phan wh khai va cach thiét lap cong thae phan .

| - CONG THUC DON GIAN NHAT
1. Cong thirc phan tir va cong thic don gian nhat

| FM' e T
e -‘ﬂtﬂ en

'
o

AN (e '|_ 1
| CaHy

~Eong i (en, 2
<Em1 gian nry

T~

Cong thirc phan tir cho biét s8 nguyén tir cla cic nguyvén té cd trong phan tr.
Cong thitc don gian nhdt cho biét  1¢ 50 nguyén tir coa cdc nguyén 16 ¢d trong
phan or (biéu dién bing ti 1& cde s nguyén 18i gidn).

Cong thitc phan tir (chang han C H O,N} ¢6 the tring hodc 13 bai 56 clia cong
thite dom gidn nhét (CH ON) :

C,H,O,N, = (CH.ON,),.nc6 thé Ia 1 hogc 2, 3,...

S50, e R R B e

2. Thiét lap cong thic don gian nhat

a) Thi du

Tir tinh ddu hoa nhii nguii ta tich duoc hop chit A 6 chita cacbon, hidro vii oxi.
Phin tich dinh luong cho két qua : 73,14% C; 7,24% H. Hay thiét ldp cdng thic
dom gian nhit cua A.
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Bt cang thite phan tircia Ala C.H O,

Thiét lap cong thic don gian nhit cia A lalap tilé x : y : z & dang cde s nguyén

L1 gian.

A | 7314 1.24 19.62
CH0), | xy=z=—pmim T s =00l
%C: 73.14 | 6.005 7.240 1,226

b e el g 5005 1000 <5561

GH: 724 | 1,226 1,226 1,226
%0 : 1962 | Cong thiic don gidn nhit cla Ala: CH.O
; 100,00

Cong thic phin tr ciia A c6 dang : Cg He O, hodc (C;H0), véi n cd thé bang
L2300

b) Tong quat
Tir két qua phin tich nguyén 6 hop chit C.H,O N, ta lap ti I& s6 nguyén tr
trong phan tir rdi chuyén ti 1¢ d6 thimh i 58 161 gidn cdc s0 nguyén p, g, r, s thi
duge cong thie don gidn nhit :

%C %H %0 %N

p e, S Nl s TR T =..=p:Qir:s

Il - THIET LAP CONG THUC PHAN TU

1. Xac dinh khéi luong mol phan tr
P6i véi chit khi va chat 16ng dé hod hoi, ngudi ta xédc dinh khdi luong mol phian
tir dira vao ti khéi cia ching (& thé khi) so v mot chat khi da biét theo cang thiic :
My=Mp dyp My, =29 dy .

* D&l vdi chét ran va chat long kho hod hoi, ngudi ta do do giam nhigt 46 dong
dic hodic do do ting nhiét do sdi cla dung dich so vdi dung moi (xem phén tu
liéu) va tinh duge khéi lwong mol phin tior cua chat tan khong bay hoi, khang
dién 1i. Ngiy nay, ngudi ta thuong ding phuong phdp pho khdi luong dé xéc dinh
khdi luemg mol phin u,
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2. Thiét lap cong thuc phan tir
a) Thi du

Tir tinh dfu hoa nhéi, ngudi ta tich duge hop chit A c6 chifa cacbon, hidro va
oxi. Phan tich dinh lvong cho két qui : 73,14% C ; 7,24% H. Bigt phin tir khéi
cua A la 164, Hay xdc dinh cong thite phan tir cia A.

e Thiét ldp cong thic phin L cia A qua cong thifc don gian nhét.

Tir s6 ligu phéan tich nguyén 16, & muc L2, chiing ta d3 thiét ap duoc cong thifc
don gian nhit cua A 1a C;H,O,

Bt cong thife phan trcoa A 1A CH O, tac6 CH O, = (GHD),

= M =168 = (5.12+6+16)n =164 = n=2

ECjHED]“

Vay : CHO, = CpH,0,

o

» Thiét lap cong thic phin tif ciia A khong gua cong thire don gidn nhét

Taco: Mgy o,)=164; C=7314%: H=724%:0= 19,62%.

¥
Vay : %12 714 164.73,14
£ s L :b}::_..;: Q,ggﬁ =10
164 100 12.100
B N T el T YO,
164 100 100
216 1962 1641962 ., o

&
164 100 16,100
E.-cH:rDa = li:]l.'JH I’.“Di

h) Tong quéat

!__ ....... .. ‘ sy _-"-.-r-cﬁng I:hl:fl:. “‘x_
. Két qua phan tich.

Thiét lap cing thic phan tir qua cong thic don gian nhdt 1a cich thire tong quat
hamn ca.

don gidn nhdt C,H,O:N, = (G HON,),
/

e RS e
T__:—_ :'_‘ff- { M
e - "=12p+q+ 16r + 14s

 Ma=Mgidyy | M=GHON,

7 L x=n.p: _n_q;z=n-r;t=n.s§
b Y AT !
'\"‘-\-\_\_\_\_ _'___.-"- ! |

gy
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BAI TAP
1. Vitamin A (retinol) o6 eng thir: phan i Co M., 0. Vitamin C ob ofing thic phén Wia CH:O..
a) Vigt cang thic don gidn nhat cla mai chat.
b) Tinh ti 18 % vé& khdi ludng va 1 1& % s8 nguysn ¥ cac nguyén t5 J vitamin A va vitamin C.
2. Hay thiét lap cing thic don gidn nhat tir cac s6 liéu phan tich sau :
a) 70.84 %C, 6,40 %H, 6,30 %N, cén iai la oxi.
b) 65,52 %G, 7.75 %H. cén lai 14 oxi.
3. Phin tch mdt hop chét X ngudi ta thu dudc céc s ligu sau : 76.31%C, 10,18%H,
13,52%MN. Céng thic don gian nhai cha X Ia
A, CgHygN. B. CgHagNs. C. CypHpN,. D. CygHyaNs,
4. Hay thiét 1ap cdng thitc phan W& hop chét hilu co trong mdi trudng hop sau

a) Bét chay hoan toan 10 mg hdp chat hiu ca Y sinh ra 33,85 mg CO, va 6,95 mg H,0.
Ti khéi hoi ctia hop chat d6 d6i vai khang khi 14 2,60,

b) Bt chay hoan toar 28.2 mg hdp chat hitu cd Z va cho cac san pham sinh ra 1an lugt
di qua cac binh dung CaCl, khan va KOH du thi thay binh CaCl, ting thém 19,4 mg
con binh KOH t3ng thém 80,0 mg. Mat khac, khi 46t 18,6 mg chat 34 sinh ra 2,24 mi
nitd (dktc). Bigt rang, phan tl chal d6 chi chita mot nguyén 4 nite.
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XAC DiNH KHOI LUONG MOL PHAN TU CUA CHAT RAN
VA CHAT LONG KHO HOA HOI

Dung dich cia mot chat rdn hodc mot chat long khéng bay hoi thi dong dac & nhiét do
thip hon so véi dung moi nguyén chdt, D6 gidm nhiét &) dong dac va do tang nhiét do
s, (A1) phu thude van

al Bdn chdt dung moi, thé hién & hang s nghiém lanh K, (néu xét sy dong dac), hode
hang s nghiém sdi, K (néu xét sir s6i), ght chung 1a K,
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Crung mis B Ko & K

MNURFC G0 1,86 1040 0,312

Benzen S5 512 80,1 253
bi Néng da caa dung dich bidu thi qua khai lugng dung méi imy,), khoi luong chat tan
(., va khdi lugng mol phan i cia chat tan (),
At tudn theo bidu thoc dudi day.

_ Kim,,. 1000
. 'h‘d'mn:lr-l

Al

Thi ey - Tir cay long nao nguid ta tich duoe mot chal rdn goi la camphe duge ding trong
y dure, Hoa tan 3,042 g campho trong 40 g benzen thu dugc dung dich dong dic o
2.94°C, Hay xdc dinh khii lugng mol phin tircda campho.

Tir biéu thic va cac gid tri cho o trén, ta co :

4 1 . ‘Jr .
A0 Stk L g {g/ mob

MiggAt  40.5,50 -2,94)

%]

Phuong phap nghiém lanh, nghigm soi cong nhu phuong phaip 1 khot hoi, doi hot mor
Img mau dang k& ma dao chinh xac lai khing cao.

Phomg phap hién dai xac dinh phin 0 khai 1a dang may pho khai legng, Chi can mot
luomg mau khivng dang ké (< 1mg! cong van xdc dinh dupc phan ta khdi v do chinh
xic cao tdi 0.0007. Nhér viy oo the suy ra duoe cong thae phan trma khiing cAn phan
tich dinh legng mguyén 6.
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E&i LUYEN TAP
29  Chat hiu co, cong thirc phan tor

» Bi¢t pham vi 4p dung cia cac phuong phdp : Chumg cat, chigt va
két tinh hop chdt hiu co.

* Nim vimg cich xac dinh f_'E;ng thirc phdn tir tir két qud phan tich,

| - KIEN THUC CAN NAM VUNG

HON HOP CHAT
HUOU cO

Chung cit Chiét Két tinh

Tach cac chatléng  Tach cac chét Idng khéng trén 1dn  Tach cac chat ran co
cd nhiét dd sbi vao nhau ho#c tach chét hoa tan ra d6 tan thay d8i theo
khéac nhau khéi chat rén khong tan nhiét do

 HOPCHATHUU COTINHKHIET ___

Phan tich dinh tinh
Phan tich dinh Iugng Xac dinh kh6i Iugng mol phan tif
%G, %H, %N,...%0 My = My Oy

v Ma=(CHON,), —+ n
CONG THUC BON GIAN NHAT

CHON,

: CONG THUGC PHAN TU Y
'E‘;r_?_ C’):HerNI={¢quDrN::In- = =

-‘-g'?ﬁah_ -

J__:';-:.;-l__u.
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®ii AU TRUC PHAN TU
30  HoP CHAT HUU CO

& Hiéu nhimg luan diém co ban cda thuyét cau tao hoa hoc.
o Hiét viét cong thire cdu tao coua cac hap chit hine o,

® Biét khai niém ve dong phan cau tao, dong phan lap the.

I - THUYET CAU TAO HOA HOC

1. N&i dung clia thuyét cau tao hoa hoc
Ngay tir nam 1861, Bit-16-rop, dd dua ra khai niém ciu tao hod hoc vi thuyét
¢diu tao hod hoc gdm nhimg ludn diém chinh sau
|. Trong phéin tr hop chit hitu co, cde nguyén ur lién két véi nhau theo ding hod
tri va theo mot thit ty nhdt dinh. Tha wr lién két dé duoc goi 1a ciu tao hod hoc.
Su thay ddi thi wr lién két d6, wic I thay déi ca tao hod hoc, s& tao ra hop chit khic.
Thi dy : Cong thite phan tr C5H, O ¢6 hai céng thic cdu tao (tha tu lién két khac
nhau) ing vdi 2 hop chit sau
H;C-0- CH, : dimetyl ete, chilt khi, khéng tdc dung véi Na.
H,C~- CH,~0-H : ancol etylic, chat long, tic dung v Na giai phong hidro.
2. Trong phin & hgp chit hitu co, cacbon ¢6 hod tri 4. Nguyén tr cacbon khong
nhilng ¢6 the lign két vdi nguyén tir cia cdc nguyén 1§ khdc ma con lién két véi
nhau thanh mach cacbon.

Thidu:
CH;-CH,~-CH,~-CH; :+ CH;-CH-CH, ; CH.,-CH, ~
z i = : ¢ G v
[mach khing ahanhk) {mach cd nhanh) {mach vang)

3. Tinh chit cua cdc chat phu thudc vao thinh phin phan tir (ban chét, s6 lugng
cac nguyén nr) vi ciu tao hod hoc (thi tr lién két cdc nguyén tir).

Thi du ;

= Phu thuéc thanh phin phan wr : CH, ta chdl khi dé chay, CCl, la chit long
khong chiy : CH,Cl li chit khi khong cd tic dung gay mé, con CHCI, 1a chilt
ldng c6 tic dong gy me.
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— Phu thude cab tao hod hoe @ CH,CH,OH vi CH,OCH, khdic nhau cd vé tinh
chét vat If vii tinh chit hod hoc.

2. Déng dang, déng phan
a) Pong déing
Cic hidrocacbon trong diy : CH,, C,H;, CiH,, CH ;. CiHys, oo, G H,, 5. chél

sau hon chit trude mot nhém CH, nhumg déu o tinh chit hod hoc twong ty nhau,
Cdc ancol trong ddy : CH,OH. C,H.OH, C,H,0H. C,H,0OH,..., CH,  ,OH
ciing ¢6 thanh phin hon kém nhau mét hay nhiéu nhém CH, nhumg 6 tinh chét
hod hoc tuomg 1 nhau.

« Khii niém : Nhimmg hop chat co thanh phén phan tor hon kém nhau mét hay
nhiéu nhém CH, nhung ¢6 tinh chit hod hoe trong tr nhau 13 nhitg chat déng
déing, chiing hgp thinh day dbng ding.

» Giidii thich : Mac dil cge chdt trong ciing diy dong ding c6 cong thife phin
khic nhau mot hay nhiéu nhém CH, nhumg do ching ¢6 ¢du tao hod hoe tuemg
tr nhau nén 6 tinh chit hod hoc twong nr nhauw,

b) Dong phén

Eranol vi dimetyl ete 14 hai chat khac nhaun {cd tinh chidt khic nhau) nhnmg lai
¢ ciing cong thie phin w la CH,O.

Metyl axetat (CH,COOCH,}, ety! fomiat (HCOOC,Hs) v axit propionic
(CH,CH,COOH) la ba chilt khic nhau nhung c6 cung cong thic phan wr la
CyHg 0.

« Khéi niém ; Nhimg hop chilt khde nhau ninmg c6 ciing cong thife phin ur la
nhiing chit dong phén,

e GGidi thich : Nhimg chit ddng phin tuy cé cing céng thifc phian ur nhung co
¢l tao hod hoc khdc nhau, chang han etanol ¢6 ciu tao H,C—CH,-O-H, con
dimetyl ete ¢6 cfiu two HyC-0—CH,, vi viy chiing 14 nhimg chiit khac nhau, co
tinh chét khac nhau.

Il - LIEN KET TRONG PHAN TU HOP CHAT HUU CO

1. Cac Ioai lién két trong phdn tdr hop chat hiu co

Theo Li-uyt (Lewis). cdc nguyén ti c6 xu hudng ding chung electron dé dat
duge 8 electron {ddi voi H chi cdn dat 2 electron) & Idp ngodi cling (quy 14c bdt tir).
Cong thige c6 viét ddy di cdc electron hod i duge goi la cong thic Li-uyt,
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Thi du:

!'! i H. N
H:C:H hoic HH{I:—H .C::Q hoac €=0
H H | H H

Lién két trong phan tir cdc hgp chal hitu co chu y&u dya vao sy diing chung cac
cap electron (lién két cong hod tri).

» Lién kél tao boi [ cdp electron diing chung la lién
két don. Lién két don thudc loai fién két o Lién k&t
don duoc bifu dién boi 2 ddu chdm hay 1 gach ndi
gilta 2 nguyén tir.

o Lién két tao boi 2 cap electron diing chung 1a lién
két doi. Lién két doi gdm [ lién két ova 1 lién két r,
biéu dién bdi 4 ddu chdm hay 2 gach néi.

« Lién két tao bdi 3 cdp electron ding chung la lién
ket ba. Lién két ba gém [ lién két o va 2 lién kér m,
biéu dién béi 6 diu chdm hay 3 gach ndi.

o Lign két d6i va lién két ba goi chung 14 fién kér bl

Nguyén tir C sir dung obitan lai hod dé tao lién két o
theo kiéu xen phi truc (hinh 4.7a, b) va diing obitan p dé tac lién két = theo kigu
xen phi bén (hinh 4.7¢).

Hinh 4.7. a), h) Xen phd froc ;) Xen phd bén

2. Cac loai cong thuc cau tao
Cong thitc ciu tao bigu dién thit ty va cdch thiie lién két chia cdc nguyén tif trong
phéin tir. C6 cdch viét khai trién, thu gon vi thu gon nhét.
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EI - e

CONG THUIC CAU TAO

e T

S e
| |

H EE“\H H H H H
H' L H

CH4

Cong thifc ciu tao khai trién : Viét tit ci cdc nguyén tir va cdc lién ket gilta ching.

Comg thife ciu tao thu gon : Viét gop nguyén i cacbon vi cdc nguyén tr khdc
lien két vdi né thimh timg nhoém.
Cong thife ciu tao thu gon nhit : Chi viét cde lién két va nhom chife, ddu miit
clia céc lién két chinh 14 cde nhém CH, véi x dim bio hod trj 4 6 C.

Il - DONG PHAN CAU TAO
1. Khdi niém déng phan ciu tao

a) Thi du

’_’,—\
Birtan-T-ai

GJ'!':.EH_!{:!".'EL‘H?CH_'
M 74,12 0081 gl
i 117,30 09,8 (%0}
& (badr o) 3% T

S

Biatyl ate

CHyCH,0 CHCH, ;

M 74,120 0,71 gird,
¢ 66 e
19 i i) -2

17 [y hie chay £10 %0 49 iy bie chay 18470
Tan &g dang 180G Audc Tan 6,5y trang T00g nute
d15°C; .., &70%C,; Gy mé

TuDEN " HOA HoC
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b) Két luan
Butan-1-ol va dietyl ete cd ciing cong thic phan tir C,H,,0 nhung do khdc nhau
véé ciil tao hod hoce nén khde nhau vé tinh chit vat If v tinh chit hod hoc.

Viy, nhimg hep chit ¢b cling céng thitc phan tir nhumg ¢b ciu tao hod hoc khac
nhau goi la nhitng dong phin ciu tao.

2. Phan loai déng phan cdu tao
a) Thi du
CsH,,0
1-_ Khac vé ban chat nhém chirc ¥
[ Khac mach cacbon l j Khdae mach cacbon I
!
Khang nhanh Co nhanh Khang nhanh Ca nhanh
CH;CH,CH,CHy [~ CH,CHCH; [ CH,OCH,CH,CH; CH;OCHCH
OH OH CH; CHa
~ CHyCHCH,CH; [~ CH;COHCH; [~ CHyCH,OCH,CH,
I OH CHa
1

—_—— — —r e —

Khaec vé vi tri nhom chiic

b) Két luan
Nhitng déng phan khidc nhau vé ban chét nhém chifc goi 14 ddng phan nhém
chitc. Nhiing ddéng phan khde nhan v& sir phin nhinh mach cachon goi 13 déng
phan mach cacbon. Nhiing déng phin khdc nhau vé& vi tri ciia nhdm chife goi [

déng phan vi tri nhom chifc.

IV - CACH BIEU DIEN CAU TRUC KHONG GIAN PHAN TU HOU CcO
1. Cong thie phdi canh

o B2 : H
; i :
cl H G

Hinh 4.8. Céng thut phoi canh cla CHLC! va CICH, - CHLC

126



Cong thire phéi canh 1a mot loai céng thiie lép the,

Puémg nét lién bidu dién lién két ndm trén mat trang gidy.

Puimg nét dam bidu dién lién ket hudng vé mal ta (ra phia trude trang gidy),
Dudmg nét dit bifu didn lién kéit hudng ra xa mit ta (ra phia sau trang giay),

2. M6 hinh phan tir
a) Mo hinh rong

i Cic qua ciu tuong inmg cho cdc nguyeén
CHa~ CHg - 7yt cac thanh ndi trong trumg cho cde licén
: it két giita ching. Gée gitra cic thanh ndi

e bang goc lai hod.

b) Mé hinh dac
Cic quéi cdu cit vt rgng tnmg cho cdc
nzuyén i duge ghép vai nhau theo ding

GH ""CH . - 5 5 - .
s e vi trf khéng gian cha ching.

!

V - DONG PHAN LAP THE

1. Khai niém vé déng phan 1&p thé
a) Thi du

Ung vdi cong thite cdu tao CHCI = CHCI c6 hai cich sap xép khong gian khic
nhau din tdi hai chat dong phan :

ois - diclogten
t..— 8051 602 (°C)

~
H Cl
frans - dicloeten
1.~ 50,5611, 483 (°C)

Hinh 4.9. £6ng phan 1§p the cla CHCI = CHCI
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b) Két luan

Biing phéan 14p thé 13 nhimg déng phan ¢ ciu tao hod hoe nhu nhau (ciing cong
thitc cau tao) nhung khac nhau vé€ su phan bé khing gian cia cdc nguyén
trong phin tr (tdc khdc nhau vé cdu tric khong gian cia phan i),

2. Quan hé gifa dong phan cdu tao va dong phan lap the

O cung 7
) ebdng thic
phan b
Khac nhau vé cau tao hoa hoe Ciing céu tac hoa hoc. Khac
nhau vé cau tric khong gian

Ciéing thiic ciu tao khac nhau Céng thite c&u tao gidng nhau

Tinh chét khac nhay Céu tric khéng gian khac nhau
Tinh chét khac nhau

3. C3u tao hoa hoc va ciu tric hoa hoc

Céu tga had hor cho ta biét cac nguyen tir lién két voi nhau theo thi t ndo, bang
lién két don hay lién k&t boi, nhung khong cho biét su phin bé trong khéng gian
ciia chiing. Céu tao hod hoc duce hidu dien bai cang thite cdi rao.

Ciu tao hod hoc va ciu tric khéng gian cia phan tir hop thinh cdu triie hod hoe.
Céu tric hod hoc vira cho biét cdu tao hod hoc vita cho biét sy phin bé trong
khing gian cia cic nguyén tif trong phin tir. Céu tric hoa hoc thuwimg duge
biéu dién bdi cong thire lap thé,

RAI TAp

I a) Lién két cong hoa tri 14 gi 7
b) Hay cho biét mdi lién quan gila s& cip electron diing chung cla méi nguyén K cac
nguyn i C, O, H, € vdi 58 electron hoa tri clia ching trong phan tr hop chét hitu co.
Gidi thich.

Dua vAo clu tao va tinh chat cla nguyén tlr, hdy gidi thich i sao

a) cackon chil y&u tao thanh lién k&t cdng hod tri chif khéng phai lién két ion.

b) cachon ¢6 hoa tri IV trong cac hdp chat hitu co.

I Haly viét cding thic electron va cong thie o5 tao cac phan tlrsal : CH,CI, CH,0, CH,0, CHN |

fod
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4. a) Lién két don 1a gi, lién két boi 13 gi 7
b} Khi etilen cong vwdi brom thi lién k&t o hay lién két = clia nd bi pha va, vi sao 7
c) Hay viét cong thite cdu tao khai trién va cong thirc ciu tao thu gon nhét cla cac hap
chat sau : CaHg, CH4CHO, CH;COO0C,Hg, CHLCN, bist réng trong phan i cla ching
déu co lién két bai.

5. a) Chat déng déng la gi ?
b) Hay viét cong thic phan tir clia mét vai hop chét déng ddng cla C.H, va cdng thic
téng quat cho ca day déng ding dé.

6. a) Chat dong phén la gi ?
b) Dung sd d phan loai déng phan céu tao & myc 112, hay vist cong thic ciu tao cac
déng phan dng v&i méi cong thitc phan tlf sau - C,H,Cl, CH,.
¢) Trong s6 cac déng phén céu tao clia C,Hg, cdu tao nao eb déng phan 1ap thé 7 Hay
vigt cong thifc 1&p thé cla ching.

7. a) Hay viét cong thifc phéi canh cla metanal (CH;OH) va cla clorofom (CHC,) .
b) Hay viét céing thirc phii canh cla etan va etanal.

8. Nhifng edng thifc nao dudi ddy biu dign cling mét chét ? Hay ding cdng thirc lap thé
dé& minh hoa cho ¥ kign cdia minh,

d ! ; -
H—il.‘.—E:l EI—'I'_I':—E:E F—?—Et F_(I;_H
(a} (b) {c) (d)
Ted R e H H
H-C-C-H H-C-C-H H-C-C-F F-C-C-F
Eat F F H H H H

(e) (9) (h) m
9. Hay v& mé hinh réng cac phén tr ma edng thite phéi canh clia chang dude trinh bay &
hinh 4.9,
10.CAu nao dudi day phan anh ding khai niém vé chét déng phan 7

A. Nhimg hop chét c6 cong phan i khii nhung cf e tao hos hoc khae nhau goi la
nhimg chéit ddng phan.

B. Nhiing hop chat cb cing cong thut phdn 1 nhung cb cdu tao hoa hoc khéc nhau goi
la nhiing chét déng phan.

C. Nhiimg hgp chét cé cung cong thie phan t nhung cb cdu fric hod hoc khéc nhau
goi la nhing chat déng phan.

D. Nhiing hop chat khée nhau nhung cé cing eéng thde phén f goi 14 nhilng chat
dong phan.
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chat dau.

PHAN UNG HUU CO

» Biél cach phan loai phan tmg hin co dua vao sy bign doi phan tr

e Biét cac kigu phan cdt lign két cong hod tr] va mdt vai tiéu phan

trung gian.

I - PHAN LOAI PHAN UNG HUU CO

Dua vao syt bién déi phan tit hop chét hitu co khi tham gia phin dng ngudi ta
phén phén (ng hitu co thanh cdce logi sau diy.,

1. Phan tmg thé
Mot hoac mot nhém nguyén ur o
phin tir hitu co bi the bdi mét hodc
mot nhém nguyén tr khic.

2. Phan ung cong
Phin tir hitu co k&t hop thém vdi cic
nguyén tir hodc phin tir Khic.

3. Phan tmg tich
Mot vai nguyén tr hoac nhém
nguyén tir bi tich ra khoi phan tir.
Ngodi ra con b phan tmng phen huy :
Phan tir bi phd huy hoin toin thanh
cic nguyén ur hodc cdc phin tir nho.

H;C-H+Cl-Cl = HC-CI+HCI
H,C-OH+H-Br —+ H;C-Br+HOH

PRt
HC=CH +2H, 213 H;C-CH;

H.C HY 1707 C ;

|
H OH

Ol 5 C+0H;
C,H;y +3F, = 4C + 10HF

CoH,p +90, 5 6C0, + 6H,0

Il - CAC KIEU PHAN CAT LIEN KET CONG HOA TRI

1. Phan cat dong li

e ek el e

HiC+H + CI' —> H,C+ HCl
(e mety)

CH, - H,C ++CH, ~—> CH, - H,C'+'CH,
(e eyl)

Gbc CH;, CH,CH; goi la géc cacbo ty do

130

Trong s phan cir ddng i, dbi electron
diing chung duoe chia déu che hai
nguyén tir lién két tao ra cdc ti¢u phan
mang electron doc than goi la gde i do
Gae tr do ma electron dde thin o
nguyén ur cachon goi la gde cacho ty do.
Gac wr do thuimg duge hinh thinh nho
dnh sdng hodc nhiét va li nhimg tiéu
phén cé kha nang phin ing cao.
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2. Phan catdili
Trong sur phan cit di li, nguyén tir cd d6 dm dién 16n hon chiém ca cip electron
diing chung trd thanh anion con nguyén tr ¢6 do am dién nho hon bi mat mot
electron trd thanh cation.

Cation mé dién tich duong o nguyén ur
cacbon duoc goi 1a cachocation.

Cacbocation thuémg durge hinh thanh do & A s
tic dung cta dung mai phan cuc. (CHgMC= B —s (CaleGt 201

HD + ML EF —> H0t +:

3. Dac tinh chung cla goc cacbo tu do va cacbocation

Géc cacbo tu do (ki hiéu 14 R*), cacbocation (ki hiéu 14 R™ ) déu rit khong bén,
théri gian tdn tai rit ngiin, kha ning phan img cao. Ching duge sinh ra trong hén
hop phan tng vi chuyén hod ngay thanh cic phan tir bén hon, nén duge goi la
cdc ti¢u phin trung gian. Ngudi ta chi nhin ra chiing nhir cic phuong phap v
li nhur céc phuong phip pho, mi thutmg khong tich biét va co lip duge ching.
Quan hé gifra tiéu phan trung gian vai chit ddu vi sin phdm phin ting duoc thay
qua cic thi du sau :

TIEU PHAN |

CHAT BAU i | TRUNG GIAN | SAN PHAM ‘

| CH cr : | a, CH.CI
. i) [T B | T e
i H,C = CH, i CH;CH}' G ‘ CH,CH,CI
| | :
I I -—
{EHJ,}jC—El‘ B * {CH3J3C+ | _f'l}.l_._} | [CHJJEC—DH
S e ! =1 !
BAI TAP

1. Thé& nao 1 phan (mg th&, phan (ing cdng, phan (mg tach, phan (ng phan huy trong hoa
hitu co 7 Cho thi du minh hoa.

2. Hay viét sd db cdc phan (ng sau va ghi rd ching thubc loai phan ing nao.
a) Nung nong khi etan co xuc tac kim loai, thu dude etilen va hidre.
b) D&t chay propan (CsHg) tao thanh CO, va H,O.
¢) Cho efilen tac dung vdi nudc & nhiét db cao oo axit xuc tac, thu dugc etanol,
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Trong cac phan (ng sau, trudng hdp ndo xay ra su phan ¢at dong i, trudng hgp nao
xay ra su phan cit dili ?

a) Suf dién li ca nude ;. b) Tia bl ngoai bign O, thanh Oy ¢) Cong HCI vae etilen.
Hay ghi chir B (dung) hodc S (sai) vao ddu [ ] 4 mdi ciu sau ;

A. Nguyén i clo 12 mdt gbc trdo. [ ] C. Nguyén tir heli la mdt gdc tuwdo. [ ]
B. Tiu phan H:C:Cl: l& mt gdc twdo. [ ] D. Tiéu phan H :0: lagdetido.[ ]
H

Cho cac tiéu phan sau day : gbc tur do hidroxyl, nguyén tirclo, giie metyl, anion hidroxyl,
anion clorua, cation amoni, cation metyl.

a) Hay vigt cong thirc cdu tao oha ching.

b} Hay viét cong thite Li-uyt (véi ddy d0 céc electron hoa tri) clia ching va ndi rd tiéu
phan nao mang electron déc than, tigu phan nac mang dign tich 4m, tifu phan nao
mang dien tich dudng, vi sao 7

6. Hay viét ddy a0 phugng trinh hod hoe céc phan (hg cho trong sd 46 & muc 113 cha bai
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; “‘?; ﬁg XUC TAC TRONG PHAN UNG HUU CO

Da 58 phdn tmg hiu co xdy ra cham, vi vay thuémg phai thue hign o nhiét dé cao va dong
xuc tac dé ting toc di phan dng. Thidu :

Phan Gng gilfa axit axetic va etanol hau nhir khéng xiay ra néu khong co axit
sunfuric xuc fc. Trong trudmg hop nay, x0¢ tac va cac chat phan dng cing o trong mot
pha {pha léng) nén zoi [a xac tac dong thé,

Niken bt 1am ting téc dé phan ang cong H, vao lign ket doi cia etilen, Niken bat o pha
ran, Hy va CoH, & pha khi. Xic tic va chat phan img & cée pha khac nhau nén goi 13 xic
tac dj the,

Xuic tac thuomg tuong tac voi chat dau fao ra tidu phdn trung gian o6 kha niang phan img
cao do da lam cho phan Ung xay ra theo mdt con dudmg khéc dé hon, nhanh hon so vai
con dudmg khdng oo xuc tac,

Trong co thé sdng, ching han co thé ngusd, nhigt dd chi khodng 379C, dp sudt thutmg,
pH gin bing 7, viy ma ludn xdy ra nhimg phin tng hod hoc ma & ngodi co the trong
nhimg diéu kién nhur vy khong thé xdy ra dugc, chang han nhu phén dng thuy phan chat
béo, thuy phin tinh bot,... Sér di nhu vay la vi trong co thé song oo cdc xdc 14 sinh hoc
tenzim) lam tEng tdc do phan dng 1én tir 10°° dén 10" lin so véi phan ing khong dugc
XUC tac.
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LUYEN TAP

C&u truc phan ttr hop chat hiu co

e Bigt cich bigu dign cong thire cdu tao va ciu truc khéng gian cla
cac phan to hiru co dom gian.

e Biét phan biét cic loal déng phan cdu tao vi déng phan 13p the.

| - KIEN THUC CAN NAM VUNG

BIEU DIEN CAU TAO
Cana thife Li-uy Céng thic cau tao Céng thifrc cau tao | Céng thic cau tag
% i khai t thu gon thu gon nhét
K 04
H-C-C-Q-H | H-C-C-O-H CH, — CH, — OH ~"0H
H H H H
L e
Cang thifc phoi cénh Mé& hinh réng M5 hinh dic
H H
N dan
=10
s R e
H ]
NG, Py
Cing cng thic phan 1, Clng cong thite phan t,
khac nhau vé ciu tao hoa hoc. ciing céng thirc céu tao,
DONG PHAN CAU TAO khac nhau vé céu tric
: 5 khong gian cda phan t.
Bdng phdn nhém chic Cing cbng thife N z ;
B6ng phén mach céc bon At DONG PHAN LAP THE
Béng phan vi tf nhém chic Bdng phan hinh hoc
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Il - BAI TAP

1.

Hay néu nguyén tic va cach thirc tién hanh cila timg phuang phap téch bigt va tinh ché
hop chét hitu co 48 hoc. Hay dua ra nhing thi du ma em biét vé viéc ap dung cac
phirang phap dd trong thufc té,

Hay thigt I&p cong thic phan t& cia céc hop chat Ava B (ng vdi cac s li&u thuc nghiém
sau [khéng ghi %0).

a) C:58,58%, H:4,06%, N:11,38%, d, o, =279

Parametadion (thudc ching co giat) chira 53,45%C, 7,01%H, 8,92%N con lai la ©, cho
bigt phan 1 khdi clia nd 14 153, X&c dinh cong thie phén tir cla hgp chat. Vi sae phan
tr khdi cda cac hgp chat chifa C, H, O 13 s6 chan ma phan tir khdi cla parametadion
|lai |a s6 1& (khang k& phén thap phan) 7
V&l cong thic phan tif CH,O, mét hoe sinh biu dién sy hinh thanh lién két cong hoa
tri béng cac cing thirc sau

H:G:omD:  HOCo:  HEGOH

H H

2) Tinh t3ng sé electron hod trl clia cac nguyén 10 trang phén tl da cho va cho bigt cong
thifc nao viét thita hay thi€u electron hoa tri.

b) Méu thay cac cap electron lién két bang cac gach ndl thi céng thirc nac phu hap,
cong thitc néo khéng phl hop véi nhimg luén digm cla thuyét cdu tao hoa hoc ?

Cong thirc cdu tao thu gon nhat cda mét s6 hgp chét nhu sau |

“\l,/\\[/ e PO g
cl Cl

a) b) c) d)
a) Hay viét cdng thirc cdu tao thu gon cla chung.
k) Hay viét cang thife phéi canh cda hop chat (b) va (c)
Hay ghi chif © (diing) hoac S (sal) vao ddu [ ] & mdi cdu sau :
a) Cau tao hoa hoc chi cho bigt thir tu lién két cac nguyén tif trong phan 1. [ |
b) Céu tao hod hoc cho biét thir tur va ban chat lien két cac nguyén tir trong phan tr. [ |
¢) C&u trie hod hoc chi cho biét vi tri khéng glan cla céc nguyén 1 trong phan t [ ]
d) C4u tric hod hoc cho bidt thi tw, ban chat lign k&t va vi trf khéng gian clia cac nguyén
i trong phén . [ ]
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\I—IIB-R;G’CACBGN NO

M Céu tric va danh phap ela ankan va xicloankan.

1 Tinh chét vat i va hoa hoc cfia ankan va xicloankan.

M Phucng phwdié“uch& ing dung cua mlkanvamlﬂankan
Higrocachon no {oon goi la hidrosacbon bao hod) la hidracachon ma rong phan. 10
chil o6 cac lién két don C-C. Hidrocacbon no vGi mach cacbon hd (khéng vana) gei la
ANKAN. Hidrocachon no vii mach cachon vbng goi 14 XICLOANKAN,
Hidrocachon 1o | ngudn mﬁhﬁ'&uiwyﬁudﬁwﬁum nguet v ciing 14 ngudn nguysn
ligs guan: “frong ola: cﬁhg nghigp hod chal,

‘wmmmmﬁwmwwmmmsﬂmmmn
“%M&l}ﬂﬂbaﬁh’mpmpan ﬂs.rubumrf xiclopentan, xiclafexan, nﬂaﬁeaan
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2.

ANKAN :
DONG DANG, DONG PHAN VA DANH PHAP

* Biél sy lien guan gioa dbng déng, dbng phan cia ankan.
o Biét goi tén cic ankan wéi mach chinh khang qud 10 nguyén 1 C.

| - DONG DANG, DONG PHAN
1.

Péng dang

Ankan : metan (CH,), etan (C,Hg), propan (CyHg), cdc butan (C,H 4,
cdc pentan (C.H,,), ... €6 cong thifc chung 18 C H,_ ., (n 2 1). Chiing hgp thinh
dily déng dang goi la diy dong ding cia metan.

Déong phan

a) Dong phan mach cacbon

O déy déng ding cla metan, tir thanh vién thi tu trd di, mbi thanh vién déu gém
nhiéu déng phan.
Thi du ; Ung vdi cong thitc phan tir C,H,, (thanh vién thit te clia day déng ding)
¢t 2 déng phan ciu tao

butan t: -0,5°C CH, isobutan t, :=10°C

5

Ung véi cong thife phan t&r CgH,, (thanh vién thif nam cia diy déng ding) c6

3 déng phan céu tao CH,
|
CH,CHCH,CH, CHr{i? —CH,
CH;CHECTIECHECH3 ':H3 CHE
pentan isopantan neopentan

the:-1208°C;1,:36,1°C t_:-15008°C ;1 2T,8°C 1t _:-165°C;t:94°C

Nhan xét : Ankan tir CyH,, trd di ¢6 déng phin ciu tao, d6 14 dong phan
mach cacbon.
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b) Bac cua cachon
ARET.
H=8 .0 O
HH H H K
(ankan khong phin nhinh)

Vil no,

H H 'CH 'CH, H
1
¢ CI C!]_ Cﬂ] _ C]"ﬁ" - 'CI—
I I
H H H 'I::I-I3 I'-I

(ankan phén nhdnh)

Bic cua mot nguyén i C & phan tr ankan bang sa ngayén i C lién két truc 1iép

Ankan ma phan tif chi chita € bdc ] va C béc Il (khong chita C béc I1T va C bac TV)

14 ankan khing phdn nhdanh.

Ankan ma phin t o6 chita C bde Il hode C bac IV 1a ankan phdn nhédnh.

Il - DANH PHAP
1. Ankan khéng phan nhanh'”

Theo IUPAC, tén clia 10 ankan khong phén nhdnh du tién duoc goi nhir & béng 5.1 ;

Bang 5.1. Tén mudf ankan va nhom anky! khﬁng phén nhdnh déu tién

Ankan khdng phan nhank
Tén mach chinh
Cong thirc = . Tﬁn
CHy metan
CH;CH; i etan
| GHCHCH, ‘ prepan
':-Ha [CHalCH, | butan
- CHy [CH,J,CH, pentan
| CH, [CH,],CH, : hexan
| CH, [CH,lCH, | heptan
L GHg [CHALCH, . octan
| CH, [GH_z]rGHs nonan
| CH, [GHEEGQF'E | __! decan

An.t}-'.f Fﬁh&ﬂgpﬁﬂn nh&nh
Tén mach chinh yl

| Congthde ETE
| CHy= metyl

| o etyl
CH,CH,CH,- propy
CH, [CH,1L,CH,~ butyl
CHy [CHyJ,CH,- pentyl

| CH,y [CH,),CH,- | hexyl
CHy [CH,JsCH, - . heptyi

| CH, [CHolCH,~ octyl
CHy [CHJ,CH,- . nonyl
CH; [CH,];CH,~ | decyl

(*) Trwée diy ankan khdng phin nhinh i (4 rd 1én thuémg them chit n.
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Nhém nguyén tir con lai sau khi 1y bét 1 nguyén tie H tir phén tir ankan, c6 cong
thitc C H,,. . ducc goi la nhém ankyl. Tén cia nhom ankyl khong phin nhénh
Iy tir tén ctia ankan tuong (mg ddi dudi an thanh dudi yl.

2. Ankan phan nhanh.
Theo IUPAC, tén ciia ankan phan nhédnh diuoc goi theo kiéu tén thay the

Ankan phén nhanh
S8 chi v tri — Tén nhanh  Tén mach chinh  an ’

s Mach chinh 1d mach dai nhét, c6 nhiéu nhdnh nhét. Pdnh s6 cdc nguyén tw
cachon thute mach chinh bat ddu tir phia phan nhinh sém hon.

« Goi tén mach nhdnh (tén nhom ankyl) theo tha tw vin chi cdi. 56 chi vi tri
nhdnh nao dit ngay trude gach ndi vai tén nhdnh d6.

Thidu I :
CH,
I A | 2l 3 1 2 3 4 5
CH;—I‘ICH—CH?_ CH3—C—CH3 CH3—I|II-1—I'.|?H - CH,—CH;
I
C.I‘Ij CH_—.!I CH3 l:Hj,
2-metylpropan 2.2-dimetylpropan 2 3-dimetylpentan
Thidu?2 .
¢ 4 3 2 |
CH;— CH,— CH- CH - CH,4
hi: § 4 3 |

EICH‘E C-H]
|
\ 1'CH;

3-etyl-2-metylpentan
Chon mach chinh :
Mach (a) : 5 C, 2 nhénh } Dung
Mach (b) : 5 C, 1 nhdnh | Sai
Bénh s mach chinh :
S8 1 tir ddiu bén phai vi ddu phai phan nhdnh sdm hon diu trdi,

Goi tén nhdnh theo vin chif cdi (nhdnh etyl goi trude nhdnh metyl) sau d6 dén
tén mach C chinh réi dén dudi an.
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BAI TAP

1. Hay dign chir A vao sau tén thong thuding, chl B véo sau tan thay thé va C véo sau tén
gbc - chife.
a)pentan [ ]; b) isopentan [ ] ; c) neocpentan [ ]
d) 2-metylpropan [ ] ; e)isohutan | ]; g) 3-metylpentan [ ]

2. Hay viét cong thitc phan 10 cac ankan chira :
a) 14 nguyén tir C ; b) 28 nguyén tr C ; ¢) 14 nguyén ti'H ; d) 28 nguyén tdr H.

3. Ung véi propan &6 hai nhom ankyl la propyl va isopropyl. Hay viét céng thifc cdu tao
cda ching va cho bigt bac cia nguyén tfr cacbon mang hoa trj ty do.

4. Hay viét cong thile ciu tao vi goi tén theo IUPAC cac ankan cb cbng thic phan W sau

8) CiHyg ; b) CgHyy : ¢) CeHyg
5. Hay viét cng thic cau tao thu gon va thu gen nhat cla cac chét sau :

a) iscpentan ; b) necpentan ; g) hexan ;

d) 2. 3-dimetylbutan ; e) J-etyl-2-metylheptan ; g) 3,3-dietylpentan
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QEM lign

% ;g SO LUONG PONG PHAN CAU TAO O ANKAN

S6 luong dong phan cdu tao tang rdt nhanh theo s& nguyén i C trong phan

CaHopen *
fonitiiey 4 ‘5 18 J? "a J"'a {m' 150 [.-Eﬂ 0
;.gﬁﬂgﬁg;ﬁéﬂ_ 2 !j 5 (9 ‘ra 15 J;rs 4.347 izﬁa-ma 411107

Méu k€ ca dang phan lap thé (déng phan quang hoc) thi s8 lugng dong phan con
lém hon nhiéu. D€ viét ding va da cdc déng phan ciu tao cia mét ankan cé dudi
10 nguyén t C trong phan tk, ta cd thé tur lam duge. Con dé tinh ra s6 |uong
déng phin cdu tao cda mdt ankan chida nhiéu nguyén wr C hon, chac chdn cin
phai cé sy hd tror eia may tinh.
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ANKAN :
CAU TRUC PHAN TU VA TiNH CHAT VAT Li

s BIiét sur hinh thanh lién két va cau truc khong gian cla ankan.
» Biét méi quan hé gidra cdu tao va tinh chat vat i cia ankan.

| - CAU TRUC PHAN TU ANKAN
1. Sur hinh thanh lién két trong phan tir ankan

Q. f“i;@

k)

Hinh 5.1. Sy hinh thanh i#én k&t G phan tr CH, (a) vé & phén 1l CyH, (b)
C4c nguyén tir C ankan & trang thdi lai hod sp®. Mdi nguyén tir C ndm & tam cua
ti dign ma 4 dinh l4 cdc nguyén tr H hode C, lién két C-C, C-H déu la lién két o.
Céc géc hod tri CCC, CCH, HCH déu gén béng 109,5°.

2. Cau tric khong gian cia ankan
a) Mo hinh phan tw

S A K

i
Hinh §.2. M5 hinh phan I propan, butan va isobutan.
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b) Cau dang

H H
gk H e H
H CH CHy
R H W TH CH,
] b} ) d)

a2 c

Hinh 5.3. C,H, : a) Cau dang xen k& ; b) Cau dang che khust
CgH,o: €) Céu dang xen ké | d) Clu dang che khudt

e Ciic nhém nguyen tir lién két véi nhau bai lién két don C-C ¢6 thé quay nrong
ddi tw do quanh truc lién két dé tao ra vé s6 dang khédc nhau vé vi tri twong déi
trong khong gian goi la cic cdu dang.

= Ciu dang xen k& bén hon ciu dang che khuat,

» Ciic cfiu dang ludn chuyén déi cho nhau, khéng thé co 1ap riéng timg ciu dang duge,

Il - TINH CHAT VAT LI
1. Nhiét dé nong chay, nhiét dé sbi va khoi luong riéng

Bang 5.2. Hang s6 vat Ii cua mét 6 ankan

T e e
Metan CH, C; |-183 | -162 0,415 (~164°C)

Etan | chen, | ¢, |-183 |80 | o861 0000

' Propan CH4CH,CH, C; |-188 —42 = 0585 (45°C)

' Butan CHy [CHZL,CH, C; |-138 |05 0,600 ( 0°C) I
Pemen | CHICHCH, | Gy |-130 | 38 | 0626 (20°C) |
s | CHaICHLCHy | G, |-85 | e9 0,660 (20°C)

Heptan | CHy[CHl;CH, €. |- | 58 0,684 (20°C}

Octan | GH3ICHJCH; | Cg |-57 |126 | 0703 {20°C}
Nonan | CH3 [CHLCH;, | Gy |-54 |15 0.718 (20°C)
I oesan | CHyICHJCH; | Cy |30 [174 | 0730 (20°C) |
Cloosan CHy[CHJeCH; | Cy | 97 (3438 | o0778(20°C) |

» O diéu kién thuimg, cdc ankan tir C, dén C, & trang thdi khi, tir C; dén khodng
C,q & trang thdi long, tir khodng C,¢ tr&r di & trang thai rin.
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= Nhiét d6 nong chay, nhiét do séi vir khéi lugng riéng cta ankan néi chung déu
tang theo s6 nguyén nr cachon trong phan tir wic 14 tang theo phan wr khéi. Ankan
nhe hon nudc,

2. Tinh tan, mau va mii
= Ankan khong tan trong nudc, khi trén vao nude thi bi tdch thanh ldp noi lén
trén nén ngudi ta ndi ching ki nuwrde. Ankan la nhitng dung méi khong phan cuc,
hod tan 18t nhimg chit khong phan cye nhu ddu, mé..., ching I nhifg chat wua
diiu m@ vi wa bim dinh vio quin, do, 16ng. da. Nhilng ankan long ¢6 the thim
dugic qua da va mang t&€ bao.
« Ankan déu la nhimg chit khéng mau
» Cdc ankan nhe nhit nhu metan, etan, propan [i nhimg khi khong mii. Ankan
tir Cs—C,q c6 mili xing, tit Cp;-C,, €0 mii ddu hod. Cic ankan rin rdl it bay hoi
nén hiu nhu khéng miua.

BAI TAP

1. Dua vao hinh 5.1, hdy v& mé hinh rdng va mo hinh dac cla CH, va CHg.

2. Ban em dang phén van khong hidu 2 céng thitc dudi day biéu dién 2 chét khac nhau
hay cung mél chat ;

H Br

| ;
F-C-Br F-C-H

, g

H H

a} Em hay néu y kién clia minh va giai thich cha ban.
b} Hay trinh bay cach thic gidi bai t3p nay bang md hinh 1&m tr nhing chat liéu co san
nuanh ta.

3. Nhimng cong thitc cdu tao nao dudi day bigu dién cling mat chat, vi sao ? Hay goi tén
chung va chi rd béc cda timg nguyén b C.

CH, CHACH,
a) CH;GHCH,GHOH;  b) CH;CHCH,CHCH; €] CHyCH CHCH.CH,
CH;  GH, CHy
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| |
d) CH;CHCH,CCH,CH, €) CH,CCH,CHCH, g) CH,CHCH,CH,
CH;, CHy CHy

4. Biét rAng thanh phan chil y&u cla x&ng diu 14 hidrocachon.
a) Vi sao xéing dau phai dude chifa trong céc binh chifa chuyén dung va phai bao quan
@ nhing kho riéng ?
b) Wi sac céc tau chd ddu khi bj tai nan thubing gay ra thdm hoa cho mét ving bién
rdt rong 7
¢) Vi sao khi cac chi tift may hodc d6 ding bj ban ddu md ngui ta thudng ding xang
hodc déu hod dé lau rita 7
d) Vi sao khi bi chay xang déu khéng nén ding nudc dé dap ?
5. Hay ghi chi¥ B (d0ng) hosic S (sai) vao ddu [ ] d mdi céu sau :
a) Heptan khdng tan trong axit sunfuric lodng. [ ]
b) Heptan tan 6t trong H,S0, nguyén chét. [ ]
¢) Hexan tan trong dung dich NaOH dac. [ ]
d) Hexan tan tdt trong benzen. [ ]
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Bai  ANKAN : TiNH CHﬂ}T HOA HOC,
35 DIEU CHE VA UNG DUNG

¢ Hiéu tinh chat hod hoc cha ankan.
¢ Biét phuong phip didu ché va img dung cia ankan.

| - TINH CHAT HOA HOC

() phén tir ankan chi c6 cic lién k&t C — C va C — H. D6 1a cdc lién két o bén
vimg, vi the cdc ankan twong doi trir vé mat hod hoe : O nhier do thutmng chiing
khong phén (g vdi axit, bazo va chdt oxi hod manh (nhe KMnO,). Vi thé€ ankan
com ¢o tén la parafin, nghia la it 4 luc hod hoc.

Dudi tdc dung ciia dnh sing, xic tic vA nhiét, ankan tham gia cic phan ing the,
phin img tich va phan tng oxi hod.

1. Phan tmg thé
Khi chigu sdng hodc d6t nong hén hop metan vi clo s& xdy ra phan tng thé 14n
lugt cde nguyén tir hidro bang clo :
CH, +C, - CH,( + HC ;.
[

metyl clorua (clometan) // 71
CH,C1+Cl, — CH,L, + HC L / f |
meatylen clorua (diclametan) l
CH,Cl, +Cl, - CHCl, + HCl 3 '
clorofomn (triclometan) }EG = i 52
CHCl, +Cl, —» ©C -+ HC

cacbon tetraclorua (tetraclometan) Q_&{ﬁ =
Céc déng dang ciia metan ciing tham gia phén ting the e s =

twong ty metan. Thi du -

Hinh 5.4. Clo hod melan

CH,—CH,—CH, —“ﬁ% CH,—CHCI -CH,, + CH,—-CH,~CH,—Cl + HCl

2-clopropan, 57% 1—clopropan, 43%
» A5,
CH,-CH,-CH, —B:ZS,? CH, -CHBr —CH; + CH;—CH,—CH,-Br + HBr
97% (chinh) 3% (ohu)

Phan img th€ H bing halogen thuéc¢ loai phan tng halogen hod, san phdm hitu
co c6 chita halogen goi 1a din xudt halogen
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Clo thé¢ H ¢ cacbon cic bac khic nhau, Brom hiu nhw chi thé H & cacbon bac
cao, Flo phin tmg médnh liét nén phin huy ankan thinh C vi HE lot qua yéu nén
khong phan img van ankan

Co ché phan img halogen hoa ankan

Phan dng clo hod va brom hod ankan xdy ra theo co ché géc - day chuyén

Buce khot mdo : (1) : Phan wr clo hip thu dnh sing bi
a+a B GrCr w1y P cat dong li thanh 2 nguyén ur clo.

Butdie phdi trién day chuyén : iﬂn I? drgﬁulr'il}’ tur ;l]fiim mot Eﬂ‘:uﬂ;[ i:z
] nguyén
CHy $H+Q° — CH,+HC () CH, tao - Hﬂnﬁh gﬂi: rugdj “CH,
*CH;+014Q - CH,Q+ Q" (3) (3):Goc "CH; khong bén, n6 téch lay
CH M+ CF =i (2)  nguyén ur Cl tir Cl, dé tré thanh CH,Cl
bén hom. Nguyén tr ClI* méi sinh ra @
phin tmg (3) lai téc dung v6i CH, lam
cho phan g (2) va (3) lap di lap lai t6i
Budc dit ddy chuyén ; hang chuc ngan 1n nhur mot diy chuyén.,
c1* + - Cll (4)
*CH, + CI" —+ CH,( (5)
*CH;+°*CH; - CH,CHy (6)

(4) (5) (6) : Cédc gdc ty do két hop véi
nhau thanh cde phin tir bén hon,

2. Phan mg tach (gay lien két C - Cva C - H)
CH,—CH, 0CM, oy -CH, + H

CH,CH=CHCH, + H,
S00° C, xt |
» CH;CH=CH, + CH,
Nhdn xét : Dudn tdc dung coa nhiét va xiic the (C ()5, Fe, Pr....), cic ankan
khong nhimg bi tich hidro tao thinh hidrocachon khong no mé con bi gy cic
lién k& C— C tao ra ¢ic phan 0 nhd hon

3. Phan (mg oxi hoa
« Khi dét, clic ankan bj chdy tao ra CO,, H,O vé tod nhiéu nhigt :
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C.Hyos %ﬂ 0, = nCO,+(n+1)H,0
Ciic ankan ddu day ding ding rit dé chdy, toa nhigu nhiét. Khi CO,, hoi nude
va nhiét tao ra nhanh nén c6 thé giy nd.
Néu khong dua oxi, ankan bi chiy khéng hoan toan, khi d6 ngoai CO, vi H,0
con tao ra cac san pham nhir CO, mudi than, khéng nhimg lam giam ning suét
tod nhiét ma con gay doc hai cho moi truimg,
Khi c6 xic tiac, nhiét dé thich hop, ankan bi oxi hod khéng hoan todn tao thanh
dén xudt chita oxi, thi du :

CH, + 0, 2%, HCH=0+ H,0

Il - DIEU CHE VA UNG DUNG
1. Diéu ché
a) Trong cong nghiép
Metan v cic déng ding duoe téch tir khi thién nhién vi ddu mé (xem bai Ddu mo).
b) Trong phong thi nghiém

Khi cdn mét luong nhd metan, ngudi ta nung natri axetat vai voi toi xiit, hoic c6

thé cho nhom cacbua tic dung vii nudc

CH,COONafr) + NaOH(r) %} CH,T + Na,CO,

AlC;+ 12H,0 - 3CH,T + 4AI(OH),
2. Ung dung

Lam nhién lidu, vat litu «— ANKAN —— Lim nguyén lidu

Tach hidm

) CHy CoHy Gy, CyH .

Kif &t khi hod Ing ] [“17

C Halogan hod :
| CH,CI,, CHEL, GO,

%
CH,OH, CH,0, GHLGOOH,.

Xang, dau cho ding oo

;ﬁp I

D&u thép sang va dun ndu -I—E_
Dung méi T el B

e - Crackinh
D&u md béi tran, chiing gi e C COOH
Sap pha thusic ma - S £ LLE {“H‘f":é S5
Nén, gily nén, gidly dau i
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BAI TAP

1. Ong nghiém A chita dung dich KOH, &ng nghiém B chifa dung dich H,50,, 6ng nghigm
C chita dung dich KMnO,, éng nghiém D ehita nudc brom. Cho vao mdi ng nghigm
da 1 ml octan, e déu rdi d& yén. Dur dodn hién tuong xay ra & mdi ng nghigm va giai thich,

2. Hay viét céng thifc phéi canh cac chdt ma mé hinh cla ching ¢6 & hinh 5.4.

3. Vidt phuang tinh va goi tén phan dng cla iscbutan trong cac trudng hop sau
a) Lay 1 mol iscbutan cho tac dung v&i 1 mol clo cb chigu sang.

b} L&y 1 mol iscbutan dun ndng wai 1 mol brom.
&) Nung néng isobutan véi xic tac Cr,04 dé tao thanh C H, (iscbutilen).
d) Bét isobutan trong khéng khi.
4. D&t chay hoan toan mit mau hidrocachon ngudi ta thdy thé tich hdi nude sinh ra gdp

1.2 1&n thé tich khi cacbonic (do trong cung didu kign). Bigt rang hidrocacbon d6 chi tao
thanh 1 dan xuat monoclo duy nhat. Hay x&c dinh céng thic ciu tae cha nd.

5. Trong muc Ung dung cta ankan néu trong bai hoe, nhing (ng dung cu thé nao dua chi
v vao tinh chat vat Ii, nhilng img dung cu thé nao dua chi y&u vao tinh chat hoa hoc 7

6. Hay ghép céc cum tU cho & ot bén phai vao chd tréng trong cAc cAu cho & cft bén tral .

a) Trong bat Ira gas co chima cac ankan.... A Cq-0Cy
b} Trong binh gas dé dun ndu of chia cac ankan..... B. Cs-Cq
c) Trong dau hoa cb chua cac ankan.... C. Cy=GCyp
d) Trong xang ¢b chira cac ankan..... D Cip— Gy
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%ﬂ' lidu

Fﬁ;g ANKAN VA THE GIG! HIEN DAI

Thé giti cang hién dai, cang van minh thi cng tiéu thu nhiéu nang luong. Nguan nhien
liéu nao 1 guan trong nhat trong vigc cung cap nhiét nang, dién nang va co nang cho
coni sOng va san xuat hién nay ?

Khi thién nhién ma thanh phin chinh la metan dong dé dun nau, san xudt hoi nuee 48
sudi dm cho cu dan & xir lanh, dang cho nha may phat dign, cung cip nhiét cho cac nha
may luyén kim, phin dam, gém si,... Khi thign nhign hod kang (LNG] va khi mo dau hosd
long (LPG) ma thanh phin chi yéu 1a propan va butan ngay nay da tro thanh n guan nhién
litts phés bign, tien dung trong déd sdng va san xudl. Xang, dau hien chua o6 dai tha canh
tranh trong |inh v giac thang van tai. Theo ude tinh, hién nay khi thign nhién va dau
ma cung cdp tai khoang 70%, con cdc ngudn khic nhu than da, nugc, nang luong hat
rhan chi cung cap khoang 30% tong nang legmg ma loai nguoi sordung,

Khi metan, thanh phéin chinh ca biogas, thoat ra tir sy phan huy y8m khi cdc chat hin
co trong cac bé G phan rac, ngay nay cong da tré thanh ngutn cung cip ning luong quan
trong cha nhiéu trang trai, ho nong dan o nhigu noi trén thé gidi,
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¢ B YICLOANKAN

» Biét cdu trie, déng phan, danh phap cia mét s6 monoxicloankan.
® Bigt tinh chdt vt li, tinh chit hoa hoc va ung dung cua xicloankan,

I - CAU TRUC, DONG PHAN, DANH PHAP

1. Cau tric phan tir cia mét sé monoxicloankan
Cong thic phin tir vii cdu tnic mot s6 monoxicloankan khong nhanh nhu sau |

Céng thifc cdu tao :
\% O O O
Mé hinh rdng : };{ D\% Qk:% %

Ten goi : riclopropan Kiclobutan xiclopentan xicloghexan
Xicloankan 14 nhimg hidrocachon no mach vong

Xicloankan cé 1 vong (don vong) goi la monoxicloankan. Xicloankan e nhiéuy
ving (da vong) goi 1A polixicloankan

Monoxicloankan cé cong thirc chung 1a C H,y, (nz3),

Trir xiclopropan, & phan nr xicloankan cdc nguyén tr cacbon khong ciing nim
trén mot mat phing.

2. Ding phan va cach goi tén monoxicloankan
a) Quy tic

Mach chinh 4 mach vong. Ddnh sd sao cho téng cdc sd chi vi tri cac mach nhénh
l4 nhd nhit,

Sé chi vitri— Tén nhanh | Xiclo + Tén manh chinh
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b) Thi du
Mt s& xicloankan dfing phén img v&i cong thite phin tr CgH,, la

s X

xiclohexan metylxiclopentan  1,2-dimetyixiciobutan  1,1,2-trimetybxiclopropan

Il - TINH CHAT

1. Tinh chat vat li
Bang 5.3. Tinh chat vat Ii cua mot vai xicloankan

B AR 7
;--— - . - — — I - l - 1
Lt.-"ﬂ. . -33 ____.i _.__;dﬂ- a1 &=
 Khi hegng risng 0,689 | 0,703 0,755 0.778
| ~glem? (nhigt dg ) (-40°c) | (0°C) (20°C) | (20°C) |
Lﬁth'hq II Khdng tan trong nudc, tan trong dung méi hidu co.

2. Tinh chit hoa hoc

a) Phan ing cong mo vong cua xiclopropan va xiclobutan
A\ + H, N8C . CH-CH,-CH, (propan)
& + Br, —  BrCH,~CH,-CH,Br (1,3-dibrompropan)
& + HBr » CH;~CH,~CH,Br (1-brompropan)
Xiclobutan chi cong vii hidro
D + H, Mpee CH4-CH,-CH,~-CH, (butan)

Xicloankan vong 5, 6 canh trdt 1&n khong c6 phan tng cong mo vdng trong nhimg
diéu kién mén.
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b} Phan dng thé
Phan g thé & xicloankan twong tu nhu & ankan, Thi du ;

D + O, =~ D—CI+HCI

cloxiclopentan

(> + B, —“~ { »Br+HBr

bromxiclohexan

¢} Phan img oxi hod

0

Ol + 32i 0, —— nCO,+ nH,0 :  AH<O

4]
CH,, + 90, — 6C0,+ 6H,0 : AH=-39475k]
Xicloankan khong lam mdt mau dung dich KMnO,.

Il - DIEU CHE VA UNG DUNG

1. Diéu ché
Ngoai viée tich truc 1iép tir qud trinh chamg cat ddu mo, xicloankan con duoc
diéu ché tir ankan, thi du ;

O
CH,[CH,],CH; —=» O + H,
2. Ung dung

Ngoin viec dung lam nhién liéu nhur ankan, xicloankan cén duoc ding 1am dung
moi, lam nguyén litu dé diéu ché cdc chat khdc, thi du -

O 2 Bty © + 3H,

BAI TAP
1. Hay ghi chit B (dung) hoac S (sai) vao d&u [ ] & mbi cau sau ;
a) Xicloankan & mét loai hidrocacbon mach vong. [ ]
b} Hidrocacbon mach vong 13 xicloankan. [ ]
¢) Cong thic phan tif clia monexicloankan 1a {CH,), . [ ]
d) Céng thie phén ti cla xicloankan 18 C.Ha, . [ ]
e} Céng thic phan W cla monoxicloankan 1a C H, . [ ]
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g) 6 nguyén t C d xiclonexan cing nam trén 1 mat phéng. i)

h) & nguyén tif C & xiclohexan khdng clng ndm trén 1 mat phéng, | |

. Hay so sanh dac diém céu tac cla

a) xiclopropan v0i propan. b) xiclohexan vai hexan.

. Hay viét cong thirc cdu tao thu gon cla cac xicloankan ma cong thlfc ciu tao thu gon
nhét clia ching cho @ muc 1.2 va chi rd bic cla cac nguyén tf cacbon trong céc cong
thire dé.

. Hay viél cong thife c&u tao vé goi t8n céc hidrocacbon no (ing véi eéng thire phan i CH, .
. Hay ph&n biét propan va xiclopropan bang phugng phép hoa hoc.

. Khi oxi hoda hoan toan 7.0 mg hgp chat A thu duge 11,2 ml khi CO, (dkic) va
9,0 mg nudc, Ti khdi hai cda A so véi N, bang 2,5. Xac dinh cong thitc ¢éu tao cla A
néu khi clo hoé né thi chi thu dudc 1 dan xudt monoclo duy nhét.
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SO tiéu
m.r,-“"' -

g , é POLIXICLOANKAN HINH KHOI

Rt nhigu hop chit thign nhién trong thue vat, ding vat, ddu moi 13 nhomg polixicloankan
hodc din xudl cha chung, Nhidu chdt ¢ cdu tnic gidng nhu cac khdi da dign. Thi du
adamantan tach dupe tr diu ma. Cic nhd hod hogo con tong hop ra duge nhimg
polixicloankan hinh khol ma cac mdt 1 tam gide, 1 gide hodc npd glic,

Cong gifing nhu monoxicloankan, céc polixiclnankan da dién néu gom ¢ic vong 3, 4
canh thi rdt kém bén, ndu gbm cic vong 5, 6 canh thi bén hen nhidu. That vay,
tetrahedran, C,H,, cho dén ray chua digu ché duoe, mae di din xudl errater-butyl cira
no thi da duge biét Prisman, C.H., (diéu ché dutr vao nam 1973, 13 mdt chat ldng dé
nd. Cuban, CoH, (diéu ché nam 1964, 13 chil ran nong chay & 130 - 131,
Pentaprisman, €, H,, (diéu ché nam 1981}, ndng chay & 128 - 129%C. Adamantan,
CyyHy nong chiy & 2689C. Dodecahedran, CpH .y, (diéu ché nam 1981} & dang tinh thé
bén vimg, khong ning chay.

Ngudi ta téng hop ra nhimg
polixicloankan xinh xdn nhu Q
hinh bén khong chi vi muc

dich nghien ciu Ii thuyét ma  qopaneacn o, Prigman CyHy Cuban CyHy
con bl hi vong tim duoe

nhimng tmg dung thue 16 trong
Itnh vue y duge, ban din, chat '
nd,... Ching han, mot vai dan
sudl cla adamantan da duoc

ding lam thudc tri bénh do vi  Pentapisman C,;H,, Oodecshedan Ctyy  Adamantan Gyl
rut gay ra.
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LUYEN TAP
37

Ankan va xicloankan

» On luyén vé& cdu tric, danh phap ankan va xicloankan,

» Biét sy tuomg tu va su khdc bigt vé& tinh chat vat I, tinh chat
hod hoc va img dung gitra ankan vii xicloankan.

I - KIEN THUC CAN NAM VUNG

|” | ANKAN :

|
s S

}{I{’_‘L{}Ahm ¢ H;m

Fil 1 ‘

— Csp” tao thinh mach vong, chi c6 edc

i
in=3 CCC = a0e:
(i e i
n=d COC=80" n=5 COC= 1085

& thé khi. Khong mau. Nhiet da |
561, nhigt dé néng chay, khéi luong réng

— Nhe hon nwde, khong tan rong nusd,

Xiclopropan v xiclobutan kém bén,
Xiclopropan ¢ phan (ng cong vdi Hs, Brs,
HBEr,... Xiclobutan ¢6 phin dng cOng voi
H,. Cic xicloankan ¢d 56 nguyeén tr C lén
hon 4 tham gia phan ing thé, tich va oxi

| Xiclopentan vi xiclohexan thuimg duee

= Xiclopropan vi xiclobutan khé diéu ché.

| Sﬂfdﬁ TEE
Phap | jui nhanh
— Comg thitc chung C.-.Hamz - Cong thitc chung CH,,
- ~ Csp’ tao thanh mach ha, chi o6 cic lign
l:a'l.! k& L A Vi s R lién ket T Vi ToH
| = Mach cacbon tao thinh duimg gip klnic, | — {CH,),
e — ——— r
HCH = HCC = COC = 109,5°
=Tt C; — C, & thé khi, khong miw, nhitt | - Cy, Cy
| Tinh | 40 s0i, nhigt d6 ndng chay, khéi wong
chdt  rieng tang theo phan tir khdi. tang theo phén tir khéi.
vatli _ Nhe hom nude, khéng tan trong nudc,
. tan trong cdc dung moi hitu co, 2 | tan trong c4c dung moéi hitu co.
| 0 diéu kién thudng tuong d6i tro < khong |
Tinh | phin ing vii axit, bazo va chit oxi hod.
l:l'ﬂ:{‘ Dwdi tdc dung clia xiie tic va nhigt thi
hea . tham gia phin img the, wich vi oxi hod.
hoc  San phim thy duoc thuémg 13 hin hop cla
nhiéu chit. hof teong nr ankan.
Bigy | — Chu yéu tich tir ddu md.
‘ché, | — Lanhién liéu quan trong nhat,
ﬁhg — Lam nguyén li¢u cho cong nghiép Eich-tir dfn mo.
UG o chat, — Lam nhién ligu, nguyén lidu,
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Il - BAI TAP

1. Hay chgn céau ddng trong cac cau sau .
A. Hidrocachon no 13 hidrocachbon khing co phan (mg céng thém hidro.,
B. Hidrocacbon no |& hidrocacbon cb cdng thic phan tir C Hapo.
C. Hidrocachon khéng no 14 hidrocabon o6 phan ing cong vdi hidro.
D. Hidrocacbon no 12 hidrocacbon ma trong phén 0 chi co lién két dan.

2. Hay so sanh thanh phin va dic diém cdu tric cla ankan vdi monoxicloankan.

3. Hay so sanh nhiét do sdi, nhiét d& nang chdy, khéi lugng riéng cla céc xicloankan
(CH,),, (vGi n = 3 - 6) vdi cac ankan tudng (ng va rit ra nhan xet.

4. Ankan con cf tén |1a parafin, cé nghia 12 it &i luc hoa hoc (tro vé mat hod hoc). Hay 18y
cac thi du minh hea va gidi thich.

5. a) Hay danh ddu + vao & ¢ xay ra phan (ng & bang sau :

CH,Ni80-120°C | HOI(kn) | By, 85, | KMnOM,0

b) Vit phuong trinh v goi t&n san phdm néu xay ra phan ing.

6. a) Hay vi&t cac déng phén cdu tao cla C,H,s. goi tén ching va cho bigt em &8 lam nhu
thé nao dé viét duoe déy dil céc déng phan ciu tac cla C,H,; 7

b} Ciing hdi nhu cau (a) dsi vdi truding hap monoxicloankan CgH, 5.

7. Hay ghi chit B (dung) hodc S (sai) vao dau [ ] g méi cau sau :
a) Xiclopropan 1a hidrocacbon khdng no vi nd co phan (ng cong. [ ]
b) Propan khong lam mét mau dung dich KMnO,. [1
¢) Xiclopropan lam méat mau dung dich KMnO,. []
d) Khi dun ndng manh, propan bi tach H, chuyén thanh xiclopropan. [ ]

8*.a) Hay lap cbng thifc tinh % vé khdi lugng cla C, H cla monoxicloankan theo so lugng
nguyén tir C trong phan . Nhan xét két qua thu dugc.

b) Ciing hoi nhuf ciu (a) d&i véi ankan. Ham lugng % C, H & ankan C H,,,, 58 bién
@i nhu thé nao khi n — « ?
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B THUC HANH

va tinh chat cia metan

38  Phan tich dinh tinh. Diéu ché
g%t,m‘

e Bi&l cdch xac dinh sircé mat cia C, H va halogen & hop chat hin
co, phuong phap diéu ché va thar mot vai tinh chit clia metan.

o Tiép tuc rén luyén cac ki ndng thue hanh nhu nung ndng dng nghigm
chira chat rdn, thir tinh chat cda chat khi....

I - NOI DUNG THI NGHIEM VA CACH TIEN HANH

Thi nghiém 1 : Xae dinh su ¢d mat cua C, H trong hop chit hitu co
Nghién nhé khodng 0,2 — 0,3 g hop chét hitu co (dudmg kinh, bang phién hodc
tinh bét) réi trén déu vdi 1 g bt CuQ. Cho hén hop vao ddy ong nghigm kho.
Cho tiép 1 g bot CuO dé phi kin hdén hop. Pat | mau bong cd ric cdc hat CuSO,
khan ¢ phén trén clia dng nghiém, Day nit ¢d ong din khi suc vao ong nghiém
chita nude voi trong. Lip dung cu nhur hinh 4.5 (béi 27).

Ding dén ¢én dun ndng nhe todn bd 6ng nghiém, sau 36 dun ndng manh phéin
¢t chita hdn hop phin tng va ghi Tai hién tuong quan st duoc.

Thi nghiém 2 : Nhan biét halogen trong hop chat hitu co

a) Ldy mdt méiu diy ddng dai 20 cm cd duong kinh khoang 0,5 mm va cudn
thiinh hinh 16 xo khodng 5 cm. 2at ndng phin 16 xo trén ngon lia dén cdén dén
khi ngon ltta khong cdn bi nhudm méu xanh 14 ma.
) Nhiing phén 16 x0 vio dng nghiém dung hop chit hitu cor o chifa halogen nhu
CHCI,, CCly, C.HsBr, hoac ap phin 16 xo ndng do vao vo boc day dién hay méu
dép nhura r6i dot phin 10 xo d6 wrén ngon Wi dén con. Quan sdt mau cua ngon lia.
Thi nghiém 3 : Biéu ché va thir mit vai tinh chit cua metan
Nghién nhé | g CH,COO0Na khan eiing véi 2 g vai 10 xiit (Ca0 + NaOH) r6i cho
vao ddy éng nghiém ¢6 lip dng dan khi (gidng nhy hinh 4.5). Pun nong tr tir,
sau dé dun néng manh phin éng nghiém c6 chita hén hop phéin ing déng thii
I4n lugn lam cde thao tdc : a) Bua dau 6ng dan khi suc vao dung dich KMnO, 1%.

b) Pra ddu 6ng din khi suc vao nude brom.

¢) Pua que digm dang chdy tdi ddu dng dan khi.

d) Pua mot miu sit tring cham vao ngon lia cia metan.

Il - VIET TUONG TRINH
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ﬁfs wong 6

\HIDROCACBON KHONG NO

M Céu trae electron ciia lign két doi, ién ket ba va lién két doi lien hap.
7 Béng phén, danh phap va tinh chiit etia anken, ankadien va ankin.
A Phudng phiap digu ché va ting dung cua anken, ankadien v ankin.

A Khai niém vé tecpen.
Hidrocachon khong no (hay hidrocackbon khdng bao hoa) 14 hidrocachon ma trong
phan tlrco cac lién kEtbGI (C=C,C=C).
Hidrocachon khéng no, mach hd, o6 mot lién két C = C goi & AMNKEN,
Hidrocachon khéng no, mach hd, b hai lién két C = C goi la ANKADIEN.
Hidrocacbon khéng no, mach hd, cb mét lién k8l C = C god 13 ANKIN.

25

Ong, Budm thing tin cho ddng losi bang céch tiét ra nhilng hap chét ma géc
hidrocacton thudc lnal anken hodc ankadien,
Nhitng chidt fao hudng s#c cho cac lodi hoa thudng ob chira lién két 48 C = G
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ANKEN :
DANH PHAP, CAU TRUC VA DONG PHAN

» Bigt cdu tric electron va cdu tric khdng gian cda anken.

» Bigt viét ddng phan cdu tao, dbng phan hinh hoc va goi tén anken.

| - DONG DANG VA DANH PHAP

1. Day déng dang va tén théng thuong clua anken
Etilen (C,H,). propilen (C;H,), butilen (C,Hy).... déu c¢6 mot lién két déi C = C,
c6 cong thitc chung 13 C H,, (n = 2). Ching hgp thanh diy ddng ding goi 1
ddy déng ding cua etilen.
Tén clia mot s& anken don gidn 14y tir tén cla ankan twong img nhung ddi dudi
an thanh dudi ilen. Thi du .

CH,=CH-CH CH,=CH-CH,-CH; CH,-CH=CH-CH, CH,=C-CH,
CH,

propilen a-butilen B-butilen isobutilen
Nhom CH, = CH- dugc goi [a nhdm vinyl.

2. Tén thay thé
a) Quy tic

| &
So chi vi trf — Tén nhénh | Tén mach chinh |—sﬁr.:hi\r1tri—en =

Mach chinh la mach chita lién k&t doi, dai nhét v ¢6 nhiéu nhinh nhat.

Pédnh sd C mach chinh bt ddu tir phia gin lién két doi hon,

S chi vi tri lién két d6i ghi ngay trude dudi en (khi mach chinh chi ¢6 2 hoac 3
nguyén tir C thi khing cén ghi).

b) Thi du
CH,=CH, CH,=CH-CH, CH,=CH-CH ,~CH; CH~CH=CH-CH 4 CHE:(}— CH,
CH;
eten propen but-1-en but-2-en 2-metylpropan
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Il - CAU TRUC VA DONG PHAN
1. Cdu tric

Hinh 6.1, Etilen : a) Lisn kétn ; b) M hinh réng ; c) M6 hinh dc

Hai nguyén tir C mang ndi dbi & trang thii lai hod sp® (lai hod tam gide, hinh 6.1a).
Lién ket doi C=C ¢ phan tir anken gém mot lien két o vl mat lién két 7. Lign ket
o diroe tao thanh do su xen phi truc (ctia 2 obitan lai hod sp®) nén tuang d6i bén
vimg. Lién két ® duoc tao thanh do sy xen phi bén (clia 2 obitan p) nén kém bén
hom so véi lien két o, Hai nhom nguyén wr lién két véi nhau bai lign ket doi C=C
khong quay tr do duoe quanh tryc lién két (do bi can trd bai lién ket ),

O phén tit etilen, hai nguyén tir C vi bin nguy&n tr H déu nﬁm clng trén mdét

miit phéng (goi 14 mat phiing phan ), cdc géc ACH va FICC hdu nhr bing
nhau vi gén bng 120°.

2. Ddng phan
a) Pong phian cdu tao
Anken tir C tréf 12n ¢6 ddng phéan mach cacbon va dong phan vi tri lién két doi.
Thidy: CHy=CHCH,CH,CH, CH,CH=CHCH,CH,
pent-1-en | pent-2-en

CH, =l.'T'3 - CH,CH, EH;(IZEC!I-ICI-Ig CHa.FHCHzﬂHE
CH; CH, CH,
2-metylbut-1-en 2-metylbut-2-en J-metylbut-1-en
b Pong phin hinh hoc

Anken tir C, trdt 1én néu mdi C mang lién két doi dinh vai 2 nhém nguyén tr khic
nhau thi s€ cd 2 cich phan b khong gian khéc nhau din t6i 2 dong phan hinh
hoc. Néu mach chinh nam cing mét phia cua lién két C=C thi goi lé ddng phin
cis. Néu mach chinh néim é& hai phia khic nhau cia lién két C=C thi goi la ding
phan trans. Thidu ;
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“-¢=¢f"CH3 H“..:;:;;"FHE
L “H {:l-t;r “H
| PR [l o e 1 06T
1,490 L =490
cis-bul-2-en frans-buk-2-an

Hinh 6.2 &dng phédn hinh hoo coa but-2-an

BAI TAP

1. Hay ghi chir © {dung) hodc chit € (sai) vao diu [ | & moi cau sau :
a) Anken 18 hidrocacbon ma phan ticé chifamét lién k&t doiC=C. [ |
b} Anken la hidrocacben cé cong thic phan ti C H,,. [ ]
c} Anken la hidrocacbon khéng no cd cong thic phan ti C_ H,.. [ ]
d) Anken la hidrocacbon mach hé ma phan td cd chia mot lién k8t d6iC =C. [ ]

2. Vit cong thirc phan tr va cdng thifc clu tao chung cho anken, Hay so sanh thanh phéan
va dac diém cdu tao cla anken vdi ankan va monoxicioankan.

3. Hay viét cong thic ciu tac cac anken sau |
a) pent-2-8n b) 2-metyibut-1-en ) 2-maetylpant-2-en
d) isobutilen €) 3-metylhex-2-en g) 2 3~-dimetylbut-2-en

4. a) Xiclobutan cé phdi 14 ddng phan cla cac buten hay khéng, néu ¢ thi 1a déng phén
loai gi 7 :
h) Hay I8y thi du d& ching td rang 56 Iudng ddng phén cda anken nhiéu hon cla ankan
ch cung s0 nguyén tdr C va Il gidl vi sao nhu vay 7

5. a)} Vi sao but-2-en cb 2 ddng phén cfs va frans cdn but-1-en thi khang 7
b) C& ca thay 6 penten déng phén, hay viét cong thirc, goi tén va ndi ré ching thudc
nhing leai déng phan nao ?
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ANKEN :
TiNH CHAT, DIEU CHE VA UNG DUNG

s Biét mdi quan hé gida ciu tao va tinh chat vat i cua anken.
# Higu tinh chat hoa hoc caa anken.
» Bigt phuong phap didu ché va ing dung cua anken.

| - TINH CHAT VAT LI

1. Nhiét db so6i, nhiét dé nong chay va khoi luong riéng
Bdng 6.1. Hing sd vét Ii cua mgt s6 anken

~ Anken | Cautgo | 4,,°C | t,°C | D, glem?
Eten{etien) | CHp=CH, | -169 [-104 | 057 (-110PG)

" Propen CHy= CHGHy; | -186 | -47 | 061 (- 50°C)

: -E-tula-"E-en CH3-= "-':H':H.g-'l::."_'g—iiqﬂﬁ - & ﬁ.E;—_E;".".S}

I 1 - . N (B W [ - ] e

| 2-Metylpropen | CH; = C{CHy); | =14t [ -7 063 (- T°C)

[~ Pentten CH,= CHCH,CH,CH; | -165 | 30 | 084 [20°C)

 eis Pert2en | G CHCH=CHCH; | —151 | 37 | 066 (20°)

" ians-Pertzen | #ansCH,CH=GHGHs | -140 | 36 | 085 (20°C]
Hex-1-8n CH;= CHICH,},CH; - 140 | 84 . D,E.E"W -

 Ten T T CHy=CHICHJCH, | -118 93 070 (2°C)

[ orcetean CHy= CHICHJ,CH, | -102 | 122 | 072 (20°C] '

" Nonel-en | CH,=CHICHCH; |- | 148 - 073 (20°C)

| Pecten CHy=CHICHECH, | -87 171 | 074 (20°C} |

Nhan xét : Nhiét 4o s6i, nhiét do ndéng chay va khai lugng riéng cua anken khong
khée nhidu so vidi ankan twong dng v thudmg nho hon so vai xicloankan c6 cing
56 nguyen tir C. O dida kién thudmg. anken tir C, dén C, 1a chit khi. Nhiét do
s0i, nhiét do néng chay tang theo khéi luong mol phin th. Cic anken déu nhe
hon nude.

2. Tinh tan va mau sac

Anken hol tan tdt trong ddu md. Anken hdu nhr khing tan trong nudc va la
nhitng chat khong méiu.
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Il - TINH CHAT HOA HOC
Lién két © & ndi d6i ciia anken kém bén ving, nén trong phan tng dé bi dit ra
dé tao thanh lién két o vai cac nguyén tir khic. Vi thé, lién két doi C= C la trung
tam phan (mg g4y ra nhitg phan (mg hod hoc dic trumg cho anken nhu phin (ng
cimg, phan ing trung hop va phan ing oxi hoa,

1. Phan img cbng hidro (phin dng hidro hod)
Khi ¢é mit chit xdc tdc nhu Ni, Pt, Pd, & nhiét &0 thich hop, anken céng hidro
viio noi doi tao thanh ankan tuong img, phan ing toa nhiét, rhf du

CH,=CH, + H, pEE— CHy—CH,
s,
RIBZC=cRpY+ H;, — R'R?CH-CHRR*

2. Phan tmg cbng halogen (phan (ng halogen hod)

a) Cong ¢lo ™ CgHa + Cly CHy GIGH,GI
Etilen va clo déu it tan trong dung .

dich natri clorua. Thoat ddu muiic =
nudc trong Ong nghiém thip (A). =]
Etilen cong vai clo tao thinh chil ] = - = {
long dang ddu™’, khong tan trong
nudic, bam vio thanh éng nghiém, ap
sudl trong Gng nghiém giam lam cho (A) (B)

mifc nudc ding lén (B). Hinh 6.3. Phin tng coa etilen vii clo

CH,=CH, + Cl, = CICH, - CH,Cl (1,2-dicloetan, t,: 83,5°C)

b) Cong brom
Choe 0,2 ml anken long, ching han
hex—2-en, viio ong nghiém chia 2ml
nudc brom (hinh 6.4 a), lac ki rdi dé yén,
miu ving—da cam cia nudc brom bi mat
{(hinh 6.4b).
Brom dé cdng vao ndi d6i clia anken tao
thiinh din xuft dihalogen khong miu :
CH,CH = CHCH,CH,CH, + Br, — CH;(IZH - !'IZH CH,CH,CH; (2 3-dibromhexan)

Br Br

Hinh 6.4. Anken lam maf mau nude brom

*} Ten o elia anken 13 olefin, e6 nghia Ih tae ddu.
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Anken lam mit mau cla nude brom, vi thé ngudi ta thudng ding nude brom
hodc dung dich brom trong CCl, 1am thudc thir &¢ nhin biét anken.

3. Phan img céng axit va cong nudc
a) Cong axit
Hidro halogenua (HCI, HBr, HI), axit sunfuric dam dic.... c6 thé cong vao anken.
Thidu: CH, = E.‘HE + H-Cl(khi) — CHE,CH:CI {etyl clorua)
CH,=CH, + H-050;H — CH,CH,0S50;H (etyl hidrosunfat)

Cu ché phin dng cng axit vao anken
| -

Axit cong vao anken theo sor d6 chung : XC=C +H-A — —'lli—'ff—
: H A

Phan (mg xay ra qua 2 giai doan lién tiép :

; i S I
Phan tir H-A bi phan cat dj li : H tuong tde _C=C3 H-F-‘A_F- -GG~ (1)
v lién két nt tao thinh cacbocation, con A~ H
tach ra. (J_: ) | i

: - : —~C—C-~+A — —C—C—

Cacbocation 13 tiéu phan trung gian khong | I'r|: A ([: 2
bén, két hop ngay v&i anion A~ tao sin phim, H A

b) Céng nudc (phan img hidrat hod)
O nhiét do thich hop va b xic tic axit, anken cd thé cong nude, thi du :

+ 0
CH,=CH,+H-OH —H-", HCH,-CH,OH (etanol

¢) Hudmg cua phan irng cong axit va nude vio anken

Phan émg cong axit hode nude vao anken khong ddi ximg thuomg tao ra hon hop
hai déng phin, trong dé ¢ mot déng phin 14 san phdm chinh. Thi du -

CH, = CH-CH, —*"® , CH,- CH- CH, + CH,—- CH- CH,
2 3 | 2 | 3 I 2 i
H l Cl H

(San pham chinh) (S&n phdm phu)

H l.“I.IH OH H
CH, CH, H,
{San phdm chinh) (San pham phuy)
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Quy tic Mac—cop—nhi—cop

Trong phan (ing cong axit hoac nuée (ki hidu chung 1a HA) vio lign k&t C=C
ciia anken, H (phdn tir mang dién tich ducmg) wu tién cong vao C mang nhiéu H
hon (cacbon bic thip hon), cén A (phin tr mang dién tich dm) vu tién cong vao
C mang it H hon (cachbon bac cao hom).

4. Phan (mg trung hop
Cic anken & ddu day nhu etilen, propilen, butilen trong nhiimg diéu kién nhiét
dé, dp sudt, xiic tic thich hap thi tham gia phan tmg cong nhiéu phan tir véi nhau
thanh nhilng phan tif mach rat dai va ¢6 khéi lugng phén tir rat 1om. Ngudi ta goi
dé Ia phan dng tring hop, Thi du :

o Peoxit, 100-300°C : T B
nCH,=CH, — » € CH,~CH ¥ (polietilen, n = 3000 - 40 000)
Q
nCH, = LFH s B ‘( CHE—(T“ZH )’ (polipropilen)
CH, CH; ™
Phin g trimg hop i qud trinh két hop lién tép nhiéu phan 1 nho gidng nhau
hodc twong tu nhau tao thanh nhimg phin tir rit Ion goi 13 polime.
Trong phan tng tring hop, chit ddu (cdc phan ur nho} duge goi la monome. San
phidm ciia phdn tng gém nhiéu mit xfch monome hop thanh nén duge goi la

polime. S6 lugng mét xich monome trong mot phan tir polime goi 14 hé s6 ring
hop va ki hiéu 1a n.

5. Phan img oxi hoa
Gidng vdi ankan, anken chdy hoan toén tao ra CO,, H,O va tod nhiéu nhigt :

CHy + %l 0, - nC0, + nH,O0 [ AH<D

Khdc véi ankan, anken lam mét mau dung dich KMnO, :

3CH, = CH, + 2KMnO, + 4H,0 = 3HOCH,-CH,0H + 2MnO, + 2KOH
(etylen glicol)

Phan tmg 1am mét mau tim cla dung dich kali pemanganat duoc diing dé nhén

ra su ¢ mat cia lién két doi anken.,
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Il - DIEU CHE VA UNG DUNG

1. Diéu ché
Trong clng nghiép, etilen, propilen vi butilen duge diéu ché bing phan tng tach
hidro tir ankan tucong tng hodc bing phan dng crickinh.
Trong phing thi nghi¢m, etilen duge diéu ché bing cdch dun etanol vi axit
sunfuric dam dac :

H,80,, 170°C
CH,CH,OH —2—4

» CHE = EHE -+ HED

2. Ung dung
Trong céc hod chét hitu co do con ngudi san xuilt ra thi etilen dimg hang ddu vé
san Irong. S di nhu vay vi etilen cling nhu cdc anken thip khéac la nguyén héu
quan trong cua cong nghiép téng hop polime vit cdc hod chét hitu co khic.

a) Ting hgp polime
« Tring hop etilen, propilen, butilen ngudi ta thu duge cic polime dé che tao
mang mong, binh chita, dng din nudc.... diing cho nhiéu muc dich khéc nhau,
« Chuyén hod etilen thiinh cdc monome khdc dé tong hop ra hing loat polime
ddp timg nhu ciu phong phi cua dén sdng va ki thuat. Thi du .

i

CH,= CH, —22CH, - CHy —22 = CH,= CH
| |
a g Cl

A vinyl clorua
nCHy= CH SR chE_ cH
Cl % SR

pali(vinyl clorua)
(PVC)

b) Tong hop cic hod chit khic

Tir etilen tdng hop ra nhimg hod | Ag, 10
chdt htu co thigt y&u nhu CH; = CH; + Eﬂié‘" CH&"’}EHE

etanol, etilen oxit, etylen glicol, 0
andehit axetic,... etilen oxit
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BAI TAP

1

i

Hay dién chir D (ding) hodic chi S (sai) vao ddu [ ] & mbi cau sau :

a) Anken |a chat ki nudce. []
b) Anken 13 chét ua dau ma. [1]
c) Lién két déi kém bén han lién k&t dan. []
d) Lién két n kém bén hon lign két o, []

Wi sao anken hoat déng hoa hoc hon hdn ankan 7 Hay viét phudng trinh hoa hoc cla
propen dudi tac dung cla cac tac nhan va digu kién phan dng sau :

a) Br, trong CCl, ; b)HI ; c) H,S0, 98% ;

d) HyO / HF, 1 ) KMnO, { H,O ; g) Ap sust va nhiét do cao,

. a) Phan {mg triing hop la gi ? Hé =4 tring hop 1a gi 7 Cho thi duy.

b) Viét sd d6 phén (mg triing hap isobutilen va chi ré monome, mét xich cla polime va
tinh khai Iugng mol phan t trung binh cla polisobutilen néu hé s4 tring hop trung binh
clia nd la 15000.

Hidro hod hoan toan mét mu olefin thi hét 448 ml H, (dkic) va thu dude mét ankan
phén nhanh. Clng lugng olefin d6 khi tac dung wéi brom thi tao thanh 4,32 g dan xudt
dibrom. Gia thiét hiéu sust cac phan (ng dat 100%. Hay xac dinh cong thite cfu tao v
goi t&n olefin da cho.

C6 3 anken A1, A2 va A3 khi cho tac dung vii H, cd xUc tac Ni & 50°C déu tao thanh
2-metylbutan. Hay xac dinh cong thifc cdu tao, goi t&n 3 anken d6 va cho bigt quan hé
dtng phén gita chang.

Mé&t hén hap khi gém 1 ankan va 1 anken c6 ciing 58 nguyén tr C trong phan tr va cb
cung sd mol. Hn hop nay vira di lam mét méu 80,0 g dung dich 20% brom trong CCl,.
Khi 6t chay hoan toan hén hgp dé thi tao thanh 13,44 lit CO, (dkic).

a) Xac dinh cong thifc cdu tao clia ankan va anken d3 cho.

b) X&e dinh t khéi clia hdn hgp dé so véi khing khi,

2,8 g anken A vira dd lam mat mau dung dich chia 8,0 g Brs.

a) Vigt phudng trinh hod hoc (ding céng thirc chung cla anken C H,,} v& tinh khoi
lwgng mol phan tor cha A.

b) Bi&t rAng khi hidrat hoa anken A thi thu dugc chi mét ancol duy nhét. Hay cho biét A
o6 thé co cdu tric nhu thé nao 7
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8. Cé 3 dng nghiém déu chita dung dich KMnO, lo&ng. Cho vai giot hexan vao dng
nghiém thir nhdt, vai giot hex-1-en vao dng nghiém thir hai. Lc d8u ca 3 dng nghiém,
d# yén thi thu duoe két quéd nhir & hinh 6.5,

a) B) cl

Hinh 6.5. K8t gua thi nghiém o bai tép 8.

a) Ong nghiém thir nhat va thir hai da chuyén thanh dng nghiém nao & hinh 6.5 7
b) Giai thich két gua thi nghi&m va viét phuong trinh hod hoc cda phan (ng.

9. a) Viét cdng thic cdu tric cdc hidrocacbon sinh ra khi dehidro hoa butan vdi xic tac &
nhigt d& S00°C.
b} Néu y nghia cia phan dng trén.

10.Trong s0 20 hoa chat dude san xuat nhidu nhat, H,S0, dimg dau, etilen chiém vi tri
thir tu, propilen dimg thir 9, clo x&p thir 10,... Hay néu li do lam cho efilen va propilen
chiém dude thir bée can nhif vay, ding nhimg phén (ing hoa hoc d& minh hoa cho ¥

kign cla minh.
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Ba ANKADIEN
41

o Biét dac diém cdu tric cia hé lien két doi lign hop.
o Biét viét phin (mg cong, phin tng tiing hop cta butadien va isopren.
o Bidt phuong phap digu ché va tng dung cta butadien va isopren.

| - PHAN LOAI
Hidrocacbon ma trong phan tir c6 2 lién két doi C = C goi la dien, ¢6 3 lién két
doi C = C goi la trien,... Ching duge goi chung la pohien,
Hai lién két doi trong phan tit dien c6 thé & 1ién nhau (loai lién két doi lién), o
cach nhau mot lién k&t don (loai lién két doi lién hop) hodc ¢dch nhau nhigu lién
két don (loai lién két doi khong lién hop). Thi du :

1 2 3 4 | Y S| 4 I 2 3 4 5

CH,=C=CH, CH,=CH-CH=CH, CH,=C ~CH=CH, CH,=CH-CH,~CH=CH,
CH,
propadien buta-1,3~dien 2-metylbuta-1,3-dien penta-1,4-dien
{anlen) (butadien) (isopren)

Pien mach hd, cong thite chung C H,y 5 (n = 3), duge goi 14 ankadien,
Ankadien ma hai lién két déi @ ciach nhau mét lién két don durge goi 1a ankadien
lién hop. Buta—1,3—dien (thuing goi don gidn 1a butadien) va 2-metylbuta—1,3—dien
(thutmg goi 14 1sopren) 1a hai ankadien lién hop dac biét quan trong.

Il - CAU TRUC PHAN TU VA PHAN UNG CUA BUTADIEN VA ISOPREN

1. Cau tric phan tir butadien
Bén nguyén tir C clia buta—1,3—dien déu & trang thdi
lai hod sp?. Cic obitan lai hod sp® cla ching tao
thanh cdc lién két o véi nhau va véi 6 nguyén tr H.
Ca 10 nguyén tir déu ndm trén ciing mot mat phing
{mat phing phan tif). O méi nguyén tir C con 1 obitan p
¢ truc song song véi nhau (vuéng gée véi mat phing
phin tif), ching khéng nhimg xen phit nhau timg 461 yink 6.6, Sirtao thanh lign
mot dé tao thinh 2 lién két © riéng 18 mé con xen phi ket fién hop & buta-1,3-dien
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lién ti€p vdi nhau tao thanh hé lien két 7 lign hop chung cho todn phan tir
(hinh 6.6). Vi the phin tmg hod hoc ciia buta—1.3~dien c6 nhimg dac diém khic
v anken va cdc dien khong lién hop.

2. Phan img cua buta-1,3-dien va isopren
a) Cong hidro

Ni, t®
CH,=CH - CH=CH,+ 2H, —""CH — CH - CH - CH,
v 0
CH, =C~CH=CH, +2H, %t CH,-CH- CH,- CH,
= - . i <
CH, CH,

b) Céng halogen va hidro halogenua

(San pham eéng 1,2) (S&n pham céng 1,4)

1 2 3 4 +Bry 1 2 3 4 1 2 8 4
GH2=CH—CH=CH2 — FHE—FH—-GH=CHE * FHE_CH:CH_?HE
Br Br Br Br
G-80°C : BO% 20%
4 a0°C: 20% 80%
1 g ol R . - . 1 3 G
CHz=CH-CH=CHy; — FHE_FH_CH=EHE + FHE—CH=GH—I{|.".-H2
H Br H Br
G-80°%C: 80% 20%
& 40°C: 20% 80%

Buta—1,3—dien ciing nhu isopren ¢6 thé tham gia phan g cong Cl,. Br,, HCL,
HBr,... va thudmg tao thinh hén hop cdc sin phim theo kigu cong 1,2 vl cdng 1.4.
O nhiét do thip thi wu tién tao thinh sin phim céng 1,2 ; ¢ nhiét d& cao thi w
tién tao ra san phdm cong 1.4. Néu ding dir tde nhan (Br,, Cl,....) thi ching co
thé cong viio cd 2 lién két C=C.

¢) Phan g triing hop
Khi ¢6 mat chit xic tic, & nhiét do va dp sudt thich hap, buta—1,3—dien va

isopren tham gia phan ing tring hop chi yéu theo kiéu cong 1,4 tao thanh cdc
polime ma mdi mét xich cé chifa 1 lién két doi o gitra :
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nCH =CH-CH=CH, '—uir-ECH ~CH=CH- CH,+

n

butadien polibutadien
4]
nCH,=C-CH=CH, -———L; «(CHE—(E =CH—EH1}
| 2
CH, CH, i
1SOpren poliisopren

Polibutadien va poliisopren déu c6 tinh dan h6i cao nén dugc ding dé ch€ cao
su tong hop. Loai cao su nay ¢é tinh chat gin gitng véi cao su thién nhién.

3. Diéu ché, img dung cua butadien va isopren

Hién nay trong cong nghiép butadien vi isopren dugc diéu ché béing cach tich
hidro tir ankan tuong ing, thi du .

CH,CH,CH,CH, —=X, CH,=CH-CH=CH,+2H,

Q
CH, - CH - CH, - CH, _t-¥ , CH,=C -CH=CH; + 2H,
CHy CHy

Butadien vi isopren la nhimg monome rit quan trong. Khi tring hop hodc déng
tring hop chiing véi cic monome thich hop khdc sé thu duge nhimg polime c6
tinh dan héi nhir cao su thien nhién, lai c6 thé co tinh bén nhiét, hoac chiu diu
md nén dip ing dude nhu ciu da dang cia ki thudt.

BAI TAP

1.

a) Hay phan biét cac khai niém polien, dien, ankadien.

b) Bien dude phan loai nhu thé nac 7 Mai loai cho 1 thi dy.

¢) Viét cong thifc phan tif chung ciia ankadien, so sanh vai cong thlic chung cla ankan
va anken.

a) Viét céng thite cdu tao va gol tén cac ankadien dbng phan cb cong thitc phan 10
C4Hg va CgHg.

b)* Déng phan cau tao nao clia pentadien cb thé ton tai dudi dang cac dong phéan hinh
hoc 7 Viét céng thirc 18p thé cha ching.
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. Hay dign chil B (dung) hodc S (sai) vao dau [ ] & mBicau sau day -

a) 4 nguyén tr C cla buta-1,3-dien clng ndm trén mét dudng thing. [ ]

b) 4 nguyén ur C cla buta-1,3-dien cling ndm trén mdt mat phdng. [ ]

¢) 4 tryc cua 4 obitan p cla 4 nguyén tlr C & buta-1,3-dien nam trén mot mat phang. [ ]
d} 6 nguyén tir H cha buta-1,3-dien khong clng & trén mit phiing véi 4 nguyéntir C. [ ]
e) 4 obitan p cta 4 nguyén tir C & buta-1,3-dien xen phd vdi nhau tao ra obitan =
chung. [ ]

. a) Viét phuong trinh hoé hoc cla phén (g khi cho buta-1,3-dien va isopren 1an lugt tac
dung v&i H., Cl, theo ti 1& mol ankadien : tac nhan = 1 1 va ankadien * tac nhan=1:2
b) Vi sao phan (ng hod hoc cla buta-1,3-dien va isopren ¢ nhigu diém gidng nhau ?
. Nhig&t phan nhua ciy gutta peccha ngudi ta thu dude midt chat Iong A chita 88,23 % C ;
11,76 % H. Ti khéi hai clia A sc vdi nitg bang 2,43. Ci1 0,340 g A phan (ng véi brom du
thi cho 1,840 g mdt chét 1ong ndng hon nudc va khing tan imng nudc. Cho A phan (ng
vdi H; dur thi thu duge isopentan.

a) Hay xac dinh cong thic phan tr cda A.

b} Cac dif kién trén da &0 d& xac dinh cong thic cdu tao cla A chua, vi sao ?

. Nhiét phan hén hdp butan, but-1-en va bul-2-en ngudi ta thu duge buta-1,3-dien véi
higu suat 80% (theo s& mol). Hay tinh khéi lugng polibutadien thu dude tir 1000 m?
(27°C, 1 atm) hén hop khi trén, bigt ring phan (ng tring hop dat higu sust 90%.
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%ﬂ' lidee

LI PHEROMON

Pheromon 13 cdc hop chilt hod hoc do sinh vat 1ig ra dé8 theng tin cho ddng loai, ching
han w& ngudn thic an, vé mai nguy higm. Thi du, khi mét con ong thg tim thiy ngudn
mdt hoa, no tiét ra chat geraniol co mii thom hoa héng nhim |6 kéo cac ong the khic
dén da. Khi bi tan cong, ong lién tiét ra mdt loal pheromon bdo nguy kéu goi cic ong
khac bay dén dinh tra ké tha.

Pheromon nham hdp dan, 16i cudn déng loai khic gioi goi la pheromon gior hay 14 chét
du ddn gicn. Rat nhidu pheromon giGi clia cén tring ¢d chia trong phin 1 nhang lién
két doi bigt 1ap hay lién hop 6 cdu hinh xédc dinb (cis hodc transh. Thi du loai budm cai
sinh ra sau hai ngd dy ddn budm due hang méat pheromon thude oal este cé mot fidn ket
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dai & cdu hinh cis : con loai buom sau hai cam quyt thi lai tigt ra mét pheroman loai andehit
co hai lién két ddi cing & cau hinh cis

H. H H_ _H
e C=C_ _lcHl,cH=0
CH,CH, |CH, |4CH,OCOCH, CH,CH, L=C_
H H

Con trang nhan ra pheromon cta déng loai & nhimg nong dé cuc ki thap, cormat vai tram
phan tir trong mot cm? khong khi. Vi thé pheromon ¢ hiéu luc trong pham vi ban kinh
kha Iém. Strdung chat dy din cé thé tap trung duge con trung (chang han nhu budm sau
hai cay trdng) dén dia di€ém dit thudc dé tiéu diét ching ma khang can phai phun thudec
tran lan trén déng ruéng. D6 1a mét cach phdi hop bién phap sinh hoe voi hod hoe phong
trir dich hai nhim dim bao cho sy phat trién ndng nghiép mét cach bén vimg.
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Ba  KHAI NIEM VE TECPEN
42 |

e Biét khdi niém vé tecpen, thanh phin va cdu tao cda tecpen.
o Biét ngudn gdc va gid tri cha mot s§ dai bidu tecpen dé bio vé,
phat trién va st dung hop Ii ngudn tecpen.

| - THANH PHAN, CAU TAO VA DAN XUAT

1. Thanh phan
Tecpen 1a tén goi nhom hidrocacbon khong no thutng co céng thic chung la
(CsHg), (n = 2), thuémg gap trong gidi thic vdil. Tecpen ¢4 nhiéu trong rinh dau
thao mdc nhu tinh ddu théng, sa, qué, chanh, cam,...

CqpHyg - a-tecpinen, S5Hs, + m—cadren, CgoHzg | caraten,
f—tecpinen, a—pinen f-cedren, c—salinen licopen

Hink 6.7. Mdt 58 tecpan tach dudc fr thue vt

2. C3u tao
Phén tir tecpen ¢é ciu tao mach hé hodc mach ving va cb chifa cdc lién ket doi
=, Thidu:
: CHy.
CHy | °
o Do
HC[ "‘CH 'El'rH; CH
HzC. CH; CH;
r:E:Ha = ?ﬁ"
-:SF'C"x [
CHE C-H3 P
CHa CHg
CfD]LIfﬁ i aximen C?ﬂH]‘ﬁ | .Ilfm'ﬂnﬁﬂ
{trong tinh diu 14 hing qué) {trong tinh diu chanh, budi)
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3. Mot vai dan xudt chira oxi cla tecpen

a) Loai mach ho ST o e
Geraniol ¢6 trong tinh diu hoa hdng.
Xitronelol ¢6 trong tinh diu sa. Cic hgp G20
chét nay déu ¢ mii thom dac trung, 14 I\ k

nhimg don huong quy ding trong céng
nghiép hwong liéu va thue phim,... CrpHyaD, geraniol  CyoHo0, xitronelol

b) Loai mach vong

Mentol vii menton (co trong tinh diu bac

ha) khong nhimg duoc dua vio keo binh, :
kem dénh rang,.., ma con ding dé ché OH 0
thudc chita bénh.

O, gz, mental  CygHy50, menton

Il - NGUON TECPEN THIEN NHIEN

1. Ngudn tecpen thién nhién
Tecpen va din xudt chita oxi cia tecpen thuimg gip trong gidi thye vat. Chiing
¢é thé tap trung & cdc bo phin khdc nhau nhu 14, thén, hoa, qui hodc ré cdc loai
thio moc.
Nhiéu tecpen cong thitc C,3H, .. CjsH,,. c6 trong qua, li va nhua loa thong,
Squalen (Cy, Hey) €6 trong ddu gan cd. Caroten va licopen (CyyHsg) 1a sic 1o
mau do cha ci rét va ci chua chin.
C4c din xudt chita oxi cia tecpen ciing réit phd bién va quan trong. Chang han,
retinol (vitamin A, C, H,,OH) cé trong long do trimg, ddu gan cd,..., phitol
(CqH3gOH) & dang este 6 trong chit diép lyc cua cdy xanh....

2. Khai thac tecpen
Phuong phép thubng ding nhét dé khai théc tecpen tir thuc vat la ding cdch
chung cét véi hoi nude dé 16i cudn &y tinh déu tir cic bo phan chita nhiéu tinh
diu cua thyc vt
S dd chung cit 16i cudn hoi nde trong phong thi nghiém duge gidi thigu
& hinh 6.8,
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Trong san xudt, ngudi ta
ding ndi cdp hoi nudc,
thing chita nguvén liéu,
ciac by phén sinh han,
ong din bing hop kim
bén., O nudc ta ¢6 xi
nghigp san xudt tinh diu
héi & Lang Som, cic
xudmg sin xudt tinh ddu
hirong nhu, tinh ddn bac

ha. tinh déu qué, tinh ddu Hinh 6.8. Chung o8l 1 cudn hal nudc
& ; : : 1. Binh cdp hoi nudc ;
sa, tinh ddu x4 Xi.... o 2. Binh chum nguyén iy chung cat ;
nhiéu ving khic nhau. 3. Lop tinh ddu ;
4. Ldp misde

3. Ung dung cuia tecpen

Tecpen vi diin xudt duoce dimg nhiéo lam huong ligu trong cong nghiép mi phim
(nuéc hoa, ddu goi, xa phong, kem dédnh rang,..) vi cong nghiép thuc phim
(hdnh keo, nudc gidi khdt,...). Tecpen vi din xudt cla tecpen con duge dimg dé
san xuat duoe phim.

BAI TAP

9

a) Tecpen la gi 7

b) Tecpen cé & ngudn thién nhién nao ? '

Phan tir tecpen cé thé cd cdu tao mach hd 2 ks
hay mach vong nhung dudng nhuy do isopren
két hgp vai nhau theo kigu “d8u ndi vai dudl”. Tire 12

cd thé phén chia phan tlf tecpen thanh nhimg mét
xich cd céu tao gidng nhu bd khung cachon cla
phén W isopren. Em hay chi rd didu d6 trén cong
thitc clia oximen va limonen (cong thirc che 4 bai hoc).
Hay duf doan trang thai khi, ling hay rdn, tinh tan cla oximen va limonen. Lam thé nao
d& tach 18y chung tir thut vat.

Hay dién chil B (dUng) hodc S (sai) vao ddu [ | & mdi cau sau day :

a) Tecpen |& san phdm tring hop isopren. [ ]

b) Tinh ddu thdo mbe 18 hdn hop cac tecpen va dan xudt chira oxi ciia ching. | |

c) Trong tinh ddu thao mdc oo nhidu tecpen va dan xudl chifa oxi cla chang. [ ]

d} Trong keo cao su bac ha cé trin tinh dau bac ha. [ ]

isopren, CeHg  mirzen, CH .
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2} Trong keo cao su bac ha co mentol va menton. [ ]
g) Trong kem danh réng mii bac ha mau xanh, cb trdn la bac ha nghién nho. [ ]
h) Nude hoa la dung dich tinh dau thom tach tir hoa qua thuc vat. | |
i} Nude hoa la dung dich 06 chita cac chét thom thién nhién hoae tdng hgp va cac chat
phu trg khae. [ ]
k) Déu gid ché tif tinh diu thao mdc. [ ]
5. Vit cac phudng trinh hod hoc cua phan (hg sau
a) Oximen + H, { du') — b) Oximen + Br, (du) —
¢) Kitronelol + Na —» d) Xitronglol + Br, —
8. Hay quan sat ki hinh 6.8 va ndi rd cach hoat déng cla thigt bi chung cat 15i cudn hdi
nuic va tac dung cda cac bd phan trong thiét bi dé.
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Bai
43 ANKIN

s Biét déng ding, déng phan, danh phép, tinh chat vat i va cdu trdc
phan wr cia ankin.

s Hiéu sy gidng nhau va khdc nhau vé tinh chdl hoa hec gita ankin
va anken.

» Biét phuong phap diéu ché va img dung cla axetilen.

I - DONG DANG, DONG PHAN, DANH PHAP, TINH CHAT VAT Li VA CAU TRUC

1. Dong dang. dong phan, danh phap
Ankin li nhimg hidrocacbon mach ha co 1 lién két ba trong phan tir,
Ankin don giin nhat, C,H, (HC = CH), c6 tén thong thutmg la axetilen.
Diy déng diang cia axetilen ¢6 cong thire chung 1A C H, 4 (n2 2, véi mdt lién
két ba), Thi dw : HC=CH, CH; - C=CH.,...
Ankin tir C, tré& di ¢6 déng phan vi tri nhém chise, tir Cs ird di ¢ thém déng phan
mach cacbon.

Theo IUPAC, quy tic goi tén ankin tuong tu nhu goi tén anken, nhung ding dubi
in dé chi lién k&t ba (xem hing 6.2).

2. Tinh chat vat i
Nhiét d¢ soi, nhiét do ndng chay, khoi lugng riéng ctia mét s6 ankin duge liet ke
& bang 6.2.

Bang 6.2. Tén thay thé va tinh chat vat Ii cta mdt s6 ankin

Anltln | R R .tf!-ﬁﬂ ! ',:.ﬂ_u,;_;_ D, glem?

Etin | HE=CH e - 82 0,62 (- 80°C)
Propin HC = C-CH, - 23 ~ 104 0,68 (- 27°C)
But-1-in | HC = CCH,CH;, 8 - 130 0,67 (0°C)
But-2-in | GH4G=0CH3 27 - 28 0,691 (20°C)
Pent-15r HC = CCH,CH,CH, RSl T 0,685 (20°C)
Pent-2-in CH,C= CCH,CHy | 55 | A 0,714 (20°C)

3. Ciu tric phan tir

Trong phan tr ankin, hai nguyén tir C lién ket ba & trang thdi lai hod sp (lai hod
dudmg thing), Lién két ba C=C gom 1 lién ket o va 2 lién két . Hai nguyeén

1735



C mang lién k&t ba va 2 nguvén tir lign k&t true tiép véi ching ndm trén mot
duimg thang (hinh 6.9).

b) o)

Hinh 6.9. Axetilen :
a) Lign k&1 x; b) MO hinh rBng ; ) MS hinh dac.

Il - TINH CHAT HOA HOC
1. Phan img cong
a) Cang hidro
Khi ¢6 xidc tic Ni, Pt, Pd ¢ nhi¢t do
s o SR YRR e w0, B b

Mutn dimg lai ¢ giai doan tao ra
anken thi phai dung xuc tic 12 hén e
hop Pd vai PbCO, ; CH=CH+H,—/——32, CH,=CH,

b) Cong brom

Gitng nhu anken, ankin lam mat mau nudc brom, phan (mg xay ra qua hai giai
doan. Mudn dimg lai & giai doan thit nhét thi cin thye hién phin img & nhiét do
thép, thi du :

Br Br
[ [
C,H;-C=C- QIHE%:&:;CEHS—{IEF O 0 H o~ C~C - C,H,
Br Br Br Br
hex-3-in 3 4-dibromhex-3-en 3,3 4 4-tetrabromhexan

¢) Cong hidro clorua

CH=CH+HCl — 22, CH.=CH-C1 (vinyl clorua)
150-200°C *

CH,=CH-Cl +HCl — CH, — CHCl, (1,1-dicloetan)
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d) Cong nude (hidrat hod)
Khi c6 mat xiic tde HgSO, trong moi trudmg axit, H,O cong vio lién két ba tao
ra hop chat trung gian khong bén vi chuyén thanh andehit hodc xeton, thi dit :

H
HC = CH + H-0OH Hgm&‘;q, 2204

» [CH, =CH-OH]. » CH,-~CH=0

etin (khéng bén) andehit axetic
Phan img cOng HX, H,O vio cic ankin trong diiy dong ding cla axetilen c:ung
tudn theo quy tic Mac—cﬂp—n'm-mp nhur anken.

e} Phan ing dime hoa va trime hod

Hai phin tir axetilen ¢é thé cong
hog wi nhau tao thanh vinylaxetilen: 2CH = CH-———}CH«-C]-] C=CH

Ba phan tir axetilen ¢ thé cong s viyesation
hop vdi nhau thianh benzen : 3CH wCH =t C:H,

2. Phan img thé bang ion kim loai
Nguyén tolf H dinh vao cacbon mang lién k€t ba linh ddng hon rat nhidu so véi H
dinh voi cacbon mang lién ket doi vi lién két don, do d6 no ¢6 thé bi thay thé

bing nguyén tir kim loai. Thi dy, khi cho axetilen suc vio dung dich AgNO,
trong amoniac thi xudt hi¢n ket tha mau ving nhat sau chuyén sang miu xdm :

AgNO; + 3NH; + H,0 —  [Ag(NH;),JOH + NH,NO;
{phic chat, tan trong nudc)
HC = CH + 2[Ag(NH;),]JOH — Ag-C=C- Agl + 2H,0 + 4NH,

(két tha mau vang nhat)

Phin img nity khong nhimg ding € nhin ra axetilen ma ca ede ankin ¢d nhém
H - C = C- (cdc ankin ma lién két ba & ddu mach) :

R-C=C-H+[Ag(NH;),]JOH - R-C=C-Agl + H,0 + 2NH,
(k&t tha mau vang nhat)

3. Phan umg oxi hoa
Cic ankin chdy trong khéng khi tao ra CO,, H,O va tod nhiéu nhiét :

3nl

CH,, > + 0, - nCO, + (n-1H,0 ; AH<0

Giding nhir anken, ankm lam mdt miu dung dich KMnO,. Khi d6 né bi oxi hod
o lién két ba tao ra hdn hop cdc sin phdm phic tap, con KMnO, thi bi khir thinh
MnO, (két tha mau niu den).
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1]
1.

21-

- DIEU CHE VA UNG DUNG
Diéu ché

» Phurong phép chinh diéu ché axetilen trong cong nghiép hién nay 1i nhiét phan
metan ¢ 1500°C, phan tmg thu nhiét manh :

2CH, _10°C, CH=CH + 3H,
Nhiét do s6i cia axetilen 1a —75°C nén dé duge tich ra khéi hén hop vdi hidro.
» (J nhitng noi mé cong nghiép dédu khi chua phét trién, ngudi ta diéu ché axetilen
theo so dé sau :

Ca0 +3C —=225 CaCy —2°5 Ca(OH), + C,H,

Canxi cacbua san xudt trong céng nghiép (tir voi sdng va than d4) 14 chit rin,
mau den xdm, trude kia duoe ding tao ra C;H, dé thap sdng vi vty né duoe goi
la “ddt dén”. Ngay nay, dé diéu ch¢ mot lugng nho axetilen trong phong thi
nghiém hodc trong han xi, ngudi ta van thuimg ding dédt dén, Axetilen diéu ché
tir ddt deén thutmg co tap chit (H,3, NH;, PH,,...) 6 mii kho chiu goi 1a mii dét dén.

Ung dung
Axetilen chdy trong oxi tao ta ngon Iita cé nhiét dé khoang 3000°C nén duac
diing trong dén xi axetilen — oxi dé han va ciit kim loai :

C,H,+ %f}z—r 2C0, +H,0; AH= -1300kJ

Sir dung axetilen phdi rat cén trong vi khi =
néng d6 axetilen trong khéng khi tir 2,5%

tré 18n cd thé gay ra chdy no.

Axetilen va cac ankin khac cdn durge diung

lam nguyén liéu dé tong hop cdc hod chat

cet bin khdc nhur vinyl clorua, vinyl axetat,

vinylaxetilen, andehit axetic,... A z'; ‘\ CHs
Hink 6.10. So d6 céu fac dén x| axetilenoxi
BAI TAP
1. Héy dién chir © (ding) hoac S (sai) vao ddu [ ] d mbi cau sau day

a) Ankin 1 phan con lai sau khi I8y di 1 nguyén tr H tir phan tr ankan. [
b) Ankin Ia hidrocachon mach hd cé cong thifc phan tlf C Hy,., [
¢) Ankin 1& hidrocacbon khéng no c6 1 lién két ba C = C. [
d) Ankin |4 hidrocacbon mach hd ¢6 1 lién kétba C = C. [
&) Ankin la hop chat cf cong thifc chung 1a R™-C = C-R? vii R", R? 14 H hoac nhim ankyl. | ]

Viét cong thife cdu tao va goi tén cac hidrocachon mach hd ing vdi edng thie phan
CsHa v& cho bigt ching thudc nhimg logi déng phan nao.
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. Hay viét phuong trinh hoa hoc cla phan (ing giita propin véi cac chét sau :

a} H:-. xlc tac NI d]‘ ‘EFE ! CElﬂ & 20°C
c) Br, | CCl, & - 20°C g) HCI (khi, du)

h) HOH, xuc tac Hg**/ H*
. Bang phan img hod hoc, hiy phén biét cac chit trong cac nhém sau -

a) Etan, etilen va axetilen ; b) Butadien va& but-1-in ; ¢) But-1-in va but-2-in,

a) Vi sao trong cong nghiép, phuong phap diéu ché axetilen tir metan hién dang dudc
sir dung rdng réi hon phuong phap di tir da vbi va than d4 ?

b) Hay viét so 48 phan ing didu ché vinyl clorua 1 axetilen va tir etilen,

c) Vi sao hién nay ngudl ta chi st dung phudng phap di tir etilen.

. Nhiét phan 3,36 Iit metan & 1500°C trong vong 0.10 gidy. Dan toan b han hop khi thu
dugc qua dung dich AgNO, trong amoniac cho dén khi nd khdng lam mat mau dung
dich thudc tim thi thdy thé tich hdn hgp khi gidm di 20% so véi ban $4u (cac thé tich khi
déu do & cling didu kign),

a) Tinh hiéu sudt cGa phan img nhiét phan.
b) Xac dinh thanh phan % v& thé tich hdn hgp thu duge sau nhiét phan.
c) Hay d& nghi phudng phap tach axetilen tf hdn hop thu dude sau nhiét phan,
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O ligu

é' :g . AXETILEN HAY ETILEN ?

Trude nhimg nam nim muei cia thé ki XX, cong nghigp 18ng hop hitu co dusa trén nguyin
ligu chinh la axetilen. Tir axetilen ngudn ta didu ché duoc axetandehit (cong nuoc), vinyl
clorua (cong HCl), vinylaxetilen (dime hoa) rdi butadien va cloropren, acrilonitrin (cong
HCN, vinyl axetat {cong CH,COOH), anky! vinyl ete (ciing ancoll,... Cac chit ndy ding
dé san xuat hod chill iy cor cor bian khic va quan trong hom la dé tdng hop cac polime
san xudt ra cac chit déo v cao su tdng hop.

Ngdy nay, nhdrar phat trién vuot bic cla cong nghé khai thac va ché bién diu mo, etilen
tréx thanh nguyén lieu ré hom, tién loi hon nhiéu so voi axetilen. Vi thé&, cic hod chit hiu
cor €0 bdn va cic monome ké trén déu duoe sén sudt tr etilen hode i cic hidrocachon
thu durge khi crackinh ddu mé. Viec didu ché ching dya vio nhing so dé phén Umg mai
v nhimg xuc tdc higu qua khong nhimg 13 phuomg phip kinh t€ hon ma con it anh
huimg dén moi trong hom, Thi dy, vinyl clorua v vinyl axetat dugc didu ché theo cic
s o ma chat thai ra mal truemg chi 12 nuec,

Hinh 8.11. So dé i thuat
san xudt vinyl clorua tir etilen
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LUYEN TAP
Hidrocacbon khéng no

« Higu mdi lién quan gita cdu 130 va tinh chit cac loai hidrocachan
khong no da hoc.

 Biét sur gidng nhau va khac nhau vk tinh chat gitm anken, ankin va ankadien.

& Biét nguyén tic chung didu ché cic hidrocacbon khéng no ding
trang cong nghiép hoa chat.

| - NHUNG KIEN THUC CAN NAM VUNG

1. Cau tnic
R | 'R."l R i R]
. o ~ s
C=C C= R? R'-C=C-R?
. Y s “-. -
R? R4 R? C=C
R*" RS
anken, CnHEn ankadien lien hgp, C H,, _, ankin, CHa, -
2. Tinh chat vat i

Tir Cy — C, & thé khi, = C, & the long hodc rin ; khong miu, khéng tan trong
nudc, nhe hon mrdc.

3. Tinh chat hoa hoc

» Cong hidro : Khi o6 xidc tde (Ni, Pt, Pd) vi nhiét do thich hop déu bi hidro hod
thanh ankan twong ing. Tir ankin, ding xiic tic Pd/PbCO, thi thu dugc anken.
« Cong halogen : Péu 1am mat miu dung dich brom va bi halogen hod thanh din
xudt di— hodc tetrahalogen.

» Cong HA : Anken v ankin cong véi axit va nudc theo quy tic Mac-cop-nhi-cap.
Anka—1,3—dien cong theo kiéu 1,2 va 1 4.

e Tring hop : Anken vi ankadien ddu diy déu dé tring hop thanh polime, ankin
khéng bi tring hgp ma chi bi dime hod, trime hod,...

e Oxi hod : Déu lam mét mau dung dich KMnO, ; Khi chdy toa nhiéu nhiér.
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4. Diéu ché va img dung

» Cong nghiép san xudt anken, ankadien va ankin tir ankan ddu mo.
e Anken, ankadien chii y&u diing san xudt polime lam chit déo, cao su.
Ankin va anken duoc ding dé sdn xudt cdc din xudt cta hidrocacbon.

Il - BAI TAP
1, &) Hay dién tiép cac s thich hop vao bang sau :
thiic ¥ 35 !. sS4 Téra &5
I Céng Eaﬁ'nguyénhmitnunl H-'- | . 8rg
phan tir ankan tudng (ing | két pi I‘RQI vong [v) | (= +v)(™)
 Ankan AT s T T gRa |
i e ! .
Monoxicioankan CnHﬂn 2 0 1 1
j Anken | CaHan g2 e ¢ '
FInkadlﬂﬂ .&:HHE'M-E RET %! =
Ankin . E'rLHEHn-E i
thﬁnﬁ . CygHsg
Lirmonen(*} i CygHyg

(*) Céng thic cdu tao cho & bai "Khai niém vé tecpen”.
(**) DUng ki hidu (= + v) trong cac bai tap s& cb Idi va gon.

b} Hay cho biét s& lugng nguyén tit H & phan tif xicloankan va & phan méi loai
hidrocacbon khéng no it hdn & phan tr ankan tuong (mg 1a bao nhiéu, giai thich vi sao
lai it hon ngén ay.

. Hay dién cac i hodic cac s8 cho dudi day vao chd triing trong cac cau sau

.a) Anken va ...(1)... d8uch (z +v) = 1, nhung ...(2)... ¢ (v) = 1 68N _.(3)... 06 (v) = ..(4)...
b) ...(5)... v& ...(6)... 48U c6 (r + v) = 2, ching @8u cb T = ..(T)... va (v} = _(8)...
A-ankin;B:1;C:xicloankan;D:2;E:anken;G:ankadien ;H:2 ,K:0

_ &) Menton {mii bac ha) cé cbng thic phan tr C, H,;0, chi chita 1 lién két déi. Hoi nd
e6 céu tao mach hd hay mach vong ?

b) Witamin A ciing thitc phén tif CogHa,0 ¢b chifa 1 vong 6 canh khang chifa lién két ba.
Hai trong phan 1 co may lign kit doi ?
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8.

9",

a) Hay viét cdng thie cdu fao chung cla anken, ankadien, ankin v& néu dac diém trong
céu tric khéng gian cla ching.

b} Hay cho biét nhilng nhém nguyén 1 ndo quyét dinh d4c tinh hod hoc clia anken,
ankadien, ankin. Vi sao 7

¢) Hay ké nhing phan (ng dac trung clia anken, anka—1,3—dien va ankin,

a) Hay néu nguyén tac chung didu ché anken, ankadien, ankin d& diing trong cong
nghiép tng hop hitu cg. Ldy thi du digu ché chit tiéu bidu cho méi loai.

b} Vi sao etilen Ia hoa chat hiu ed dudc san xudt véi san lugng ldn nhat ?

Ding céng thifc ciu tao hy viét cic phudng trinh hod hoc clia phan (ng theo sd d8 sau

C—%2 ., C HgBr, (mbt chat)
D B2 4 C,HgBr, (hai chat)

B ANy WHy - e i

Khi dét chay hoan toan mét hidrocacbon & thé khi (diéu kien thusing) thi thay thé tich
cac khi tao thanh sau phan ing ding bang thé tich cac khi tham gia phan img (& cling
nhigt 46 va 4p sudt). Hay cho biét hidrocacbon dé cé thé nhan nhing céng thits phan
tr nhu thé nao 7

Hn hop A gém hai chét ke tiép nhau trong day déng déng cila etilen. Cha 3,36 lit (dktc)
hén hdp khi trén phan (ng hoan toan véi Br; trang CCl, thi thdy khdi lugng binh chita
brom téng thém 7.7 g.

a) Hay xac dinh céng thirc phan tr cla hai anken dé.

b) X&c dinh thanh phan phan tram vé thé tich cla hn hop A

¢) Viét eong thifc cdu tao cla céc anken ddng phén b cling cing thic phan tir véi hai
anken da cho.

Mhiet phan 2,8 lit (dktc) etan ¢ 1200° C rbi cho mét ndta hén hap khi thu dude suc qua
binh ding nudc brom (du) thi thdy khdi lugng binh nay ting thém 1,465 g. Cho nita hdn
hop khi con lai phan dng vdi dung dich AgNO, trong amoniac thi thu duge 0,80 g két
tha mau vang. Biét rang phan (ng nhiét phan tao ra etilen, axetilen la phan (ing khéng
hoan toan, cac phan (ng tiép sau 46 d8u xdy ra hoan toan. Hay xac dinh thanh phan
phan tram v& thé tich cha hén hgp khi thu dugdc.

182



%rx lidu

é@ TEFLON DUCC PHAT MINH NHU THE NAO ?

Thang 4 nam 1938, Tién si Roy |. Flun-ket {Roy |. Plunkett) lam viéc & phong thi nghiém
clia Hing Bu-pong quyét dinh thir dung tetrafloetilen lam khi sinh han cho may lanh.
Ong mé van mit binh thép chira khi nen tetrafloetilen, khong thdy cd khi thoat ra. Lé ra
chi cAn bo binh d6, 13y binh khi khac dé dong thi ong can hinh dé va nhan thdy khoi
luemg cha nd ding bang khai lupng cia vo thép cong voi khéi lugng khi nap trong da.
*Van khéing hong, khi di ding nao ", Chinh tri to mé khoa hac cia Plun-ket da din éng
téi mat phat minh duge trd bing mét o phin ding k.

Ong cua doi binh thép va nhan thdy mit |Gp polime bam chit phia trong thanh binh, ho
nong khimg chay, tro véi mol hod chat ma ong thi. B4 chinh la polime ma ngay nay
chiing ta goi 13 teflon. Khi da khong ai nght téd gid tri thuomg mai coa teflon. Chi dén khi
cn tinh ché UF, mat chat khi an man manh} dung tach dong vi cda uran lam bom
nguyén i, teflon man tim dugr img dung,. Sau do né duor ding phd bién trong cong
nghiép hoa chat, thigt bj may méc,... va tir 1960 dén nay con ducsc ding lam lép che ph
cheing ham dinh cho xoong, chao....
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THUC HANH
Tinh chat cua hidrocacbon khéng no

¢ Thue hanh, clng of kifn thic v& diéu ché vi thir tinh chat clia hidrocachon
khémg no,
e Tidp tuc rén luyén ki ning thue hanh thi nghiém hod hitu co.

I - NOI DUNG THi NGHIEM VA CACH TIEN HANH
Thi nghiém 1. Piéu ché va thur tinh chat cua etilen
Cho 2 ml ancol etylic khan vao éng nghiém khé cd sin vai vién da bot, sau do
cho thém timg giot dung dich H,50, dac (4 ml), déng thii lac déu.

Bun néng hén hop phin img sao cho hdn hop khong trae 1én 8ng din khi.

Pxat khi sinh ra & ddu vudt nhon clia dng din khi.

Déin khi 1dn luot vao dung dich brom, dung dich KMnO,. Quan st sy thay doi
mau ciia cde dung dich va viét phueng trinh hod hoc.
Thi nghiém 2 : Biéu ché va thir tinh chit cua axetilen
a) Cho mdt vai mdu dit d2n bing hat ngd vio

mit dng nghiém chita san 2 ml nude (A). Diy

nhanh niit cd dng dan khi gdp khiic suc vao dng

nghiém B chita 2 ml dung dich AgNO, trong NH;

{(hinh 6.12b). Quan sat.

b) Tuong ty thi nghiém (a) nhung thay dung dich

AgNO, trong NH, bang dung dich KMnO,.

¢) Cho mét vhi mdu dat dén biing hat ngé vio

mét éng nghiém (hinh 6.12a) chira san 2 ml nudc,

Py nhanh nit cé 6ng ddn khi thang ding diu a) &)
vudit nhon. POt khi sinh ra. Pua mot miu st Minh 6.12. Thi nghiém digu ché va
tring lai gdn ngon lira. Nhin xét. thir tink chét cda axetiien

Thi nghiém 3 : Phan img cua tecpen voi nudc brom

a) Cho vai giot ddu thong vio dng nghiém chita 2 ml nurde brom, lac ki, dé yén,
quan sat va giai thich.

b} Nghién nét qué ci chua chin do, loc 1Ay nudc trong. Nho tir tir timg giot nurdc
brom vio dng nghiém chifa 2 ml nude ci chua. Quan sdt sy d6i mau vi gidi thich,

I - VIET TUONG TRINH
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%M{fn 7
o 7 HIDROCACBON THOM.

\NGUEIN HIDROCACBON THIEN NHIEN

7 Céu trie, déng phén, danh phap v g dung clia mit sd hidvocachon thom.
7 Tinh chit cia benzen, ankylbenzen, stiren va naphtalen.

Phan ing thé va quy tde thé d nhin benzen.

Thanh phdn, tinh chit va tdm quan trong cia didu mé, khi thién
nhién va than mo.

Chuing cit diu md, ché bién diu md bing phudng phap hoa hoc.

Chung khd than mo.

Nhiing hidrocacbon méa trong phin W o6 chifa wing benzen dudec goi la HIBROCACBON
THO hodic AREN.

Khi phan tr aren chi chifa mot vong benzen thi goi 1a aren don vong, khi chira nhidu vong
benzen thi gol 1& aren da wing.

Aren | ngudn nguyén B2u quan rong clla cing nghiép tng hap polime, dugc phiim, phdmnhudm,,
Céc noudn hidrocachon hidn nhién quan trong i ddu md, ki i nhiin, iy dflu md va than md

29

J

Giéng khai thac ddu md va nhé may chung cdt ddu md
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;EE BENZEN VA ANKYLBENZEN

® Hiéu su lién guan gifa cdu tric phdn tir va tinh chit coa benzen.

¢ Bigt ddng ding, dbng phdn, danh phap va tinh chat cia ankylbenzen.

* Yan dung quy tic thé ¢ nhan benzen dé tdng hop cac dan xudt cua
benzen. $

I - CAU TRUC, DONG DANG, DONG PHAN VA DANH PHAP
1. Cau tric cia phan tr benzen

a) Su hinh thanh lién két trong phan tir benzen

Hinh 7.1. 2) Sir hinh thanh cde lién két & & benzen |
b) Su hink thanh lién k&t = & benzen

Sdu nguyén tir C trong phan tir benzen & trang thii lai hod sp® (lai hod am gidc).
Mbi nguyén tir C sit dung 3 obitan lai hod d tao lién k&t o véi 2 nguyén ti C
bén canh né va 1 nguyén tir H (hinh 7.1a). Sdu ohitan p con lai cia 6 nguyén tir
C xen phl bén vdi nhau tao thanh hé lién hop = chung cho ca vong benzen
(hinh 7.1b). Nhé vay ma lién két m & benzen tuong déi bén viing hom so vii lién
két m & anken ciing nhu & nhitng hidrocacbon khong no khdc.
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b) Mo hinh phan tu

Sau nguyén tir C trong phan o
benzen tao thinh mdt luc gidc
déu. Ca 6 nguyén tr C va 6
nguyén tir H cling nim trén mét
mat phang (goi 14 mit phiang
phén ). Cc géc lign két déu
bing 1207,

* o

Hinh 7.2 - Benzen ; g) Md hinh rdng ; b) MG hinh déc

2. bdng dang, déng phan va danh phap

Khi thay cdc nguyén tir hidro trong phan tir benzen (C;H) bing cdc nhom ankyl,
ta duoc cic ankylbenzen, Thi du ;
metylbenzen (toluen) etylbenzen

¢) Biéu dién ciu tao cia benzen
Hai kiéu cong thife bén dén duge dimg dé bidu
dién cfiu tao cia benzen, Chi khi cén thiét mdi
phai ghi rd cdc nguyén ur H.

'IZL"BI—Ij —CI—Iq_ —CH1 —CH3
propylbenzen

Cic ankylbenzen hop thanh diy dong ding clia benzen cé cong thic chung la
CH,, vdinz6

: i CH
Khi coi vong benzen 14 mach chinh thi cic nhém ankyl i
dinh véi nd & mach nhianh (con goi la nhom thé). s 2 (a)
Ankylbenzen c¢6 déng phian mach cacbon. Pé goi tén e =

chiing, phai chi ré vi tri cde nguyén tir C clia vong bing cdc -
chir s& hodc cdc chif cdi o, m, p (doc 14 ertho, meta, para) i}
nhu & hinh bén.

metylbenzan
{toluen)
CH,CH, CH, CH, CH,
CH,

CH,

etylbenzen 1,2—-dimetylbenzen 1.3-dimetylbenzen 1 d—dimebylbenzen

a~-dimetylbenzen m—dimatylbenzen p—dimetylbenzen

{a—xilen) (m=siben) [p—xilem)



Il - TINH CHAT VAT LI
1. Nhiét d6 nong chay, nhiét do s6i va khoi luong riéng

Bdng 7.1. Nhiét dg nong chay, nhiét dg soi va khdi lupng riéng cua benzen va mgt
58 ankylbenzen

: Aren i Cong thirc ciu tao :::;f Eﬁ: B t.°C : mm;
Benzen | CgHy | CeHs 5.5 80 0,879
Toluen ' GH, CgHs | CiHg _es0 |11 0,867

B ancn | CH,CH,CH, [ Cabro _850 (138 0,867
TR '”. 1 zﬂzngecsm | CgHag _252 |14a  lopgs0
m-xilen U 13CHYCH, | Cabo -479. |1 lopgss
prXilen 1,4-(CHq)2CgH, GCaH 13,2 138 0,861
Propylbenzen CHa'SHECH'EbEH;' ' -EQH,; - 595 15_9 0,862
E’:ﬁb“m (CHjJ,CHCH; | CgHyg -960 |12 0862

2. Mau sac, tinh tan va mui
Benzen va ankylbenzen la nhitng chét khong mau, hdu nhu khong tan trong nurde
nhung tan trong nhi¢u dung méi hitu co, déng théi chinh ching ciing la dung
mai hod tan nhidu chét khdc. Ching han benzen hod tan brom, iot, luu huynh,
cao su, chdt béo,._. Cdc aren déu 1a nhitg chdt c6 mii. Ching han nhu benzen
vi toluen ¢d mii thom nhe, nhimg c6 hai cho sitc khoe, nhit la benzen.

H Br

©+B1‘IE.. ©+HET

brambenzen

I - TINH CHAT HOA HOC
1.Phan img thé

a) Phan img halogen hoa
» Khi c6 bot sit, benzen tic

CH,
Br
dung voi brom khan tzo s pete @’ o-bromtoluen
tl?hnh brombenzen va khi @ il Fe (41%)
hidro bromua. -HBr

Toluen phan (ng nhanh hon

benzen va tao ra hén hop hai
déng phin ortho vi para
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s« Néu ]c]lﬂng d.l:ll'lg Fe ma H:E-H CHQ—BI'
chiéu sdng (as) thi Br 1hé cho

H & nhanh. + Br, — + HBr
Nhom CgH;CH, goi la nhom
benzyl, nhém C;H; goi 1a
nhim phenyl,

b) Phan umg nitro hoa

* Benzen tic dung v6i hén hop HNO, dic
vit H;80, ddm dac tao thinh nitrobenzen :

H NO,
@ + HO-NO, B, @ + H,0
nitrobenzen

¢ Nitrobenzen tic dung véi hén hop axit
HNO, béc khdi v H,80, ddm dac dong thoi
dun nomg thi tao thanh m—dinitrobenzen, Hinh 7.3. Dung cy du ché nitrobenzen

" NO,
ON~O) + Ho-No, XL oN -@ (m — dinitrobenzen)

» Toluen tham gia phan (g nitro hod dé diing hon benzen (chi cdn HNO, dac,
khong cadn HNO, bdc khoi) tao thimh sdn phidm thé viio vi trf ortho va para :

NO,

— CH _@ o-nitrotoluen
3 (58%)

=k p—nitrotoluen
{}13-@- NO, (42%)

H,S0,
cH~«O) + HO-NO, T

¢) Quy tic thé o vong benzen
Khi o vong benzen da c6 sin nhém ankyl (hay céc nhém —~OH, -NH,. ~OCH,, ...).
phan img thé viio vong s& dé dang hom vil wu tién xdy ra & vi tri ortho v para,
Neguge 1gi, néu & vong benzen di ¢o sdn nhém —NO, (hofic cic nhém ~COOH,
—50;H. _..) phan img thé vio vong s& khd hon v wu tién xay ra & vi tri meta.
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d) Co ché phan tmg thé o vong benzen
Phén 1t halogen hodc phén tir axit
nitric khong true tiép tin cong.

Cac tiéu phin mang dién tich
duomg tao thinh do tde dung cla GEMPD H == O= N=0+H-0-H
ching v xdc tic méi 1a tdc nhin H

MN-O-H+H =— ON-0-H
H

tin cong truc tiép vio vong H NO; NO
benzen. Thi du : @ + N — @ e @ H

2. Phan img cong
« Benzen vi ankylbenzen khéng lam mit mau dung dich brom (khong cdng vai
brom} nhu cdc hidrocachen khéng no. Khi chidu sing, benzen cong véi clo
thanh C.H.Cl..
« Khi dun ndng, cd xiic tic Ni hodc Pt, benzen va ankylbenzen cong véi hidro
tao thanh xicloankan, thf du :

.0

3. Phan img oxi hoa
= Benzen khéng tic dung vdi KMnO, (khoéng lam mét mau dung dich KMnO,).
« Cic ankylbenzen khi dun néng véi dung dich KMnO, thi chi ¢é nhém ankyl
bi oxi hod. Thi dy : Toluen bj KMnO, oxi hod thanh kali benzoat, sau dé tiép tuc
cho tic dung v&i axit clohidric thi thu dugc axit benzoic,

CgHCH, =D, € H, ~C-OK —C1>C H, ~C-OH
Spe, %R !

» Cic aren khi chiy trong khéng khi thudmg tao ra nhiéu mudi than. Khi aren
chdy hoén todn thi tao ra CO,, H,0 vi tod nhiéu nhiét. Thi du :

3

Nhin xét : Benzen wrong déi dé tham gia phan g thé, khé tham gia phan ing
cng va bén vimg vdi cic chat oxi hod. D6 cling la tinh chil hod hoe dic rumg
chung cia cic hidrocachbon thom nén duge goi 13 tinh thom.

190



IV - DIEU CHE VA UNG DUNG
1. Diéu ché

Benzen, toluen, xilen,... -

thuéng tich duge bing  CH,[CH,],CH, —TE‘%" CgHy,
cdch chung cft ddu mo va "

nhya than dd. Ching con .

dugc diéu ché tr ankan,  CH;[CH,JCH; — 47— CgH(CH,
hodc xicloankan : B

Etylbenzen duoe diéu ché "
tir benzen v etilen : CeHg + CH, = CH, —~— (,H.CH,CH,

. Ung dung

Benzen 14 mdt trong nhimg nguyén liéu quan trong nhdt cia cong nghiép hod
hiu co. N6 duge diing nhiéu nhat dé tong hop cdc monome trong san xudt
polime lam chdt déo, cao su, to sgi (ching han polistiren, cao su buna — stiren,
to capron). Tir benzen ngudi ta diéu ché ra nitrobenzen, anilin, phenol ding dé
1dng hop phim nhudm, duge phidm, thudc trir dich hai,...

Toluen duge ding dé sin xudi thudc nd TNT (trinitrotoluen).

Benzen, toluen va cdc xilen con duge dung nhiéu lam dung méi.

BAI TAP

1.

zi

Hay dién chir © (dung) hodic S (sai) vao cac ddu [ ] & mbi cau sau

a) Benzen 1& m{t hidrocacbon khéng no. [ ]

b) Benzen I3 m{t hidrocacbon tham. [ |

c) @ benzen, 3 lién két d6i ngdn hon 3 lién két don. [ ]

d} & benzen, 6 lién két cacbon — cacbon d&u nhir nhau. [ ]

e) & benzen, 6 C tao thanh mét luc gidc déu. [ ]

g) & xiclohexan, 6 C tao thénh mét luc gids déu. [

Hay cho biét vi sac nguti ta biéu dién cdng thic ciu 1o cla benzen bang mét hinh luc
giac déu vai mdt vong trdn & trong.

Nhimg hop chét ndo dudl day co thé va khéng thé chita ving benzen, vi sao ?
a) CgHeCly, b} CygHys. €) CgHyBrCl, ) CygH.5(ND,);
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4. a) Hay viét cong thirc phan tlf cac déng ddng cla benzen chita 8 va 9 nguyén il C.
b) Viét cong thitc cdu tao va goi tén cac ddng phan ing véi cac cbng thife tim dudc @
cau aj,

5. Viét cong thdc ciu tao cla cac hgp chat sau
a) Etylbenzen b} 4-Cloetylbenzen g} 1,3,5-Trimetylbenzen
d} e-Clotoluen &) m-Clotoluen ) p-Clotoluen

6. Hay néu va giai thich hién tugng xay ra trong cac thi nghiém sau !

a) Cho benzen vao 6ng nghiém chia nudc brom, |&c ki roi d& yén.
b) Cho brom Iéng vac 6ng nghiém chia benzen, l3c rdi dé yan,
¢} Cho thém bét sat vao dng nghiém & thi nghiém ciu b) réi dun nhe.

7. Ding oong thifc cau tao viét phudng trinh hod hoc va goi tén san phdm & cac phdn tng sau :

a) Toluen + Cl,, co bt sat.

b) Toluen + CI,, e6 chigu sang.

c) Et-_.rlbenzeﬁ + HMO,, cHh mat axit sunfuric d&c.
d) Etylbenzen + H,, cb xdc tac Ni. dun ndng

8. Hay phan bi&t 3 lo hoa chét khdng nhan chia benzen, xiclohexan va xiclohexen.

8. Hidrocacbon CgH., khdng lam mét méu nudc brom, khi bi hidro hoa thi chuyén thanh
1,4—dimetylxiclohexan. Hay xac dinh céng thitc cdu tao va ggi tén hidrocacbon dé theo
3 cach khac nhau.

10. Mét hoc sinh Idy 100,0 ml benzen (D = 0,879 g/ml, 20°C), brom ldng (D = 3,1 gfml
20°C) va bt sét dé diéu ché brombenzen,

a) Hay vé dung cy dé thyc hién thi nghiém dé (xem hinh 7.3 va hinh 8.1).

b) Tinh thé tich brom cén ding.

c) D€ hép thu khi sinh ra cdn ding dung dich chita t3i thigu bao nhiéu gam NaOH.

dy Hay dé nghi phudng phap tach 18y brombenzen tir hdn hop sau phan (ng, biét rang
nd 1a chat ldng, e6i & 156°C, D = 1,405 g/m| & 20°C, tan trong benzen, khéng tan trong
nutic, khdng phan (ng voi dung dich kiém.

&)} Sau khi tinh ché, thu dugc 80,0 ml brombenzen (& 20°C). Hay tinh hidu sust phén
ing brom hoa benzen.
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C&;&r Lidu
% ﬁ g CONG THUC CAU TAO CUA BENZEN

Benzen dugc phat hién vao ndm 1825 bdi Fa-ra-day (Faraday, ngudi Anh) khi ngung tu
khi thip sing va dugc didu ché tir canxi benzoat vao nam 1831, béi Mitso-lich
(Mitscherrlich, ngudi Duc). Sau khi phan tich nguyén t6 va xac dinh khdi ligmg mol phan
tir, ngudn ta thigt 13p duge cong thae phan i cia benzen la CH,. Tuy nhién, chua ai dua
ra duge cong thie cdu tao cla nd.

Mai & ndm 1865, A. Ké-ku-lé (August Kekulg, ngudi Doc) méi dé nghj ring benzen co
ciu tao vong gom 3 lien két dai xen ké ba lién két don nhu cong thire ma ching ta van
dung hién nay. V& cudi did minh, Ké-ku-lé da ke |ai rang, ¥ tudng vé cong thdc cdu tao
da da dén voi dng trong mdt gidc mo,

Cong thic cdu tao cia benzen da gy ra mét cudc tranh ludn soi ndi gida cac nha hod
hoc théi d6, vi ngudi ta da khong thé giai thich duoc vi sao mét phan twr c6 t6i 3 lién
két dai ma lai khong 6 phan tng cong vioi brom nhu xiclohexen, xiclohexadien,
xiclocta-1,3,5,7-tetraen,...

Ké-ku-1& cho ring 3 lién két dbi va 3 lién két don & benzen ludn "ddi chd” cho nhau (xem
hinh dudi). Con Cér-lau iClauss, 1867) va La-den-bua (Ladenburg, 1869 thi dé nghi cho
benzen nhimg cong thic cau tao khdng chia lién két doi

A R X

Ké-ku-1& (1865) Co-lau (1867) La-den-bua (1869)

“Benzen kidu Co-lau” that kho hidu vi cac lign két don cit nhau tai tam. Con “benzen
kiéu La-den-bua” thi sau hom mét thé ki, vao nam 1973 da duoc diéu ché boi To-mdt ). Ket
va cOng si. NG 13 mot chat long dé nd co tinh chit khac hin véi benzen, do chinh la
prisman da duge nhic téi & tr liéu bai xicloankan.
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¢ B&t  STIREN VA NAPHTALEN
L 47

e

e . , .
” = Biét cdu 1a0, tinh chat, dng dung cda stiren va naphtalen,

* Hiéu cdch xdc dinh cong thic cdu tao hop chit hin co bing

phuemg phap hod hoc,

| - STIREN
1. Tinh chat vat li va cdu tao
Stiren la mét chdt long khong mdu, nhe hon nudc va khong tan trong nide.

Tir két qua phan tich nguyén t6 vii xdc dinh khéi liugng mol phin tir, ngudi ta da
thiét 1ap duge cong thifc phan tr cha stiren 14 CgHg.

Khi dun néng stiren vdi dung dich kali pemanganat r6i axit hod thi thu duge axit
benzoic (C;H;—COOH). Biéu db cho thiy stiren c6 vong benzen véi 1 nhém
the : C,;H.—R vii R 12 CH,.

Stiren 1am mét mau nudc brom va tao thanh hop chét c6 cong thic CyHgBr,.
Diéu d6 chiing 16 nhém C,H ¢6 chifa lien k&t doi, dé 1a nhém vinyl : CH, = CH-
Vay cong thic ciu tao cha stiren 14

@“CH = CH; stiren (vinylbenzen, phenyletilen), t__: —=31°C ; t_: 145°C

2. Tinh chat hea hoc
a) Phan img cong
CgH;—CH=CH,+Br, -+ C;H;-CH-CH, Halogen (Cl,, Br,), hidro
l!3r ]'31_ halogenua (HCl, HBr) cong

vao nhdém vinyl & stiren twong
CgH¢~CH=CH,+HCl - C;H.—CH-CH, tur nhir cong vio anken.
|
Cl
b) Phan img triung hop va dong trimng hop
nCH = CH, HL---—FH— CH,—~CH-CHy—CH-CH,~CH-CH,- --r—rtt’le—Cng
CeHs CeHs  CgHs  CgHs  CgHq CeHs 'm
polistiren
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Phin ing tring hop déng théd 2 hay nhiéu loai monome goi 14 phan ing déng
trung hop.
Thi du :

nCH,=CH-CH=CH, +n CH = CH, ™. CH,-CH=CH-CH - CH ~CH,~—>

- {C’HEFCH=CH—CH2— CH —CHI} poli(butadien-stiren)
' CgHs n

¢) Phan img oxi hoa

Gitng nhu etilen, stiren lam m&t mau dung dich KMnO, vi bj oxi hod & nhém
vinyl, con vong benzen vin gill nguyvén.

. Ung dung

Ung dung quan trong nh4t cla stiren la dé san xust polime. Polistiren 13 mot chit
nhiét déo, trong sudt, ding ché tao cic dung cu vin phong, dé ding gia dinh
(thudce keé, vo biit bi, eke, cic, hdp mit keo,...).

Poli(butadien—stiren), sén phidm déng tring hop stiren v6i butadien, ding d€ sin
xudt cao su buna-S8, c6 d6 bén co hoc cao hon cao su buna.

Il - NAPHTALEN

1

. Tinh chat vat li va cau tao

Naphtalen 1a chdt rdn mau trdng, t : 80°C, t,: 218°C, thang hoa ngay & nhiét d&
thuding, cd muii dde rrumg (mii bing phién), khéi luong riéng 1,025 giem® (25°C) ;
Khdng tan trong nuwdc, tan trong dung méi hitw co. Cong thic phén nr C,,Hg, cdu
tao boi hai nhan benzen ¢6 chung mot canh.,

2. Tinh chat hoa hoc

Naphtalen c6 thé duge coi nhy gom hai vong benzen gidp nhau nén ¢d tinh thom
twong tr nhu benzen.

N i B
a) Phan irng thé CH,COOH r
Naphtalen tham gia cdc phin + ok hhee
timg thé dé hon so vdi benzen. NO,

Sin phdm the vao vi tri 55 1 .
L3 3 Em‘
(vi trf &) 12 san phdm chinh. Al 2
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b} Phan img cong hidro (hidro hoa)

“ M. 15u°|:'. M, znnﬂc 35 atm OO

C,oHg, naphtalen C,H,.. tetralin CygH s, decalin

¢) Phan ing oxi hoa
Naphtalen khéng bi oxi hod béi dung G'gikh] @:C ~0
dich KMnO,. Khi cé xic tic V,0; o 104 350 - 450G
nhiét 4o cao né bi oxi hod boi oxXi
khéng khi tao thanh anhidrit phtalic. Anhidrit phtaln:

3. Ung dung
Naphtalen dimg dé san xudt anhidrit phtalic, naphtol, naphtylamin,... ding trong
cong nghiép chit déo, dupc phdm, phdm nhudm. Tetralin va decalin dugc ding
lam dung méi. Naphtalen con ding 1am chét chdng gidn (bang phién).

BAI TAP

1. Ba hoc sinh viét cting thifc cdu tao cia naphtalen theo ba cach dudi day va déu cho 1a
minh ding, ban sai. ¥ kién cla em nhu thé nao 7

2. Hay viét cong thirc cdu tao clia cac chit sau
a) o—clostiren, m—nitrostiren, p—fiostiren.
b} a—clonaphtalen, f—metylnaphtalen, 2—nitronaphtalen, 1-flonaphtalen.

3. Khi cho stiren tac dung voi brom ¢d mat bt Fe ngudi ta thu dugc hén hgp 3 chét cd
céng thifc phéan W CyH,Bry. Hay viét odng thitc céu tao cla ching va cho bigt 43 xay
ra cac phan (ng nao ?

4. Axit phtalic CgHgO, ding nhigu trong ﬁén xudt chit déo va dude pham duge diéu ché
nhu sau : oxi hoa naphtalen bng O, vdi xie tae V0 d 450°C rdi cho san phdm tac
dung vdi nudc. Hay diing cbng thirc cdu tao vidt so db phan dng.

5. Chi diing mét thufic thi, hay phan biét céc chat frong cac nhém sau, viét sd d6 phan
g xay ra :
a) Benzen, etylbenzen va stiren ; b) Stiren, phenylaxetilen.

6. Trong céng nghiép, 8 didu ché stiren ngudi ta lam nhu sau : cho efilen phan ing vdi
benzen of xic tic axit thu duuc etylbenzen réi cho etylbenzen qua xic tac Zn0 nung ndng.
a) Hay viét phudng trinh hoa hoc clia phan (mg xay ra.
b) Hay tinh xem tir 1,0 tdn benzen cén 15 thiéu bac nhiéu m? (dkic) etilen va tao thanh
bao nhigu kg stiren, biét ring higu sust méi giai doan phan dng déu dat 80%.
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NGUON HIDROCACBON THIEN NHIEN

» Biét thanh phin, tinh chit va tdm quan trong cha dau mo, khi thién
nhién va than mo.

« Biél qua trinh chumg cat diu mé, ché hoa dau md va chumg khi than ma.
» Hiéu tim quan trong cla loc - hod diau ddi véi nén kinh t,

A. DAU MO

| - TRANG THAI THIEN NHIEN, TINH CHAT VAT Li VA THANH PHAN
CUA DAU MO
1. Trang thai thién nhién va tinh chat vat i

Ddu mo 1a mét hén hop long, sdnh, mau niu den, cd6 mui dic trung, nhe hon
nudc va khong tan trong nudc. Diu mé duge khai thac tir cic mo ddu dudi 1ong
dét (trong luc dia cling nhu ngoai thém luc dia).

2. Thanh phan hoa hoc

Dédu mo 14 mét hén hop phie tap g6m hing trim hidrocacbon thude cdc loai
ankan, xicloankan, aren (hidrocacbon thom). Ngoai hidrocacbon ra, trong déu
mo con cd mot lueng nh cdc chil hitu co chifa oxi, nite, lvu huinh v vét cdc
chit vé co.

Déu & cde md khde nhan thirimg cd thanh phin cdc loai hidrocachon va cic tap
chét réit khdc nhau nhumg vé thanh phin nguyén t6 thi thuong nhu sau : 83 - 87% C,
11 — 14% H, 0,01 — 7% §, 0,01 = 7% O, 0,01 — 2% N, cdc kim loai ning vao
khoang phén triéu dén phin van.

Ddu md cha ta khai thic & thém luc dia phia Nam & thé sinh dic, chia nhiéu
ankan cao (parafin) va ¢ it hgp chét chia luu huynh (lwu huynh ¢ trong nhién
liéu s& gay hai cho dong ca).
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Il - CHUNG CAT DAU MO
1. Chumg cat dudi ap sudt thuong

a) Chung cat phan doan trong phong
thi nghiém
Pé phan tich cdc chdt c6 nhiét do soi
khic nhau khong nhiéu, nguin ta ding
phuomg phdp chumg clt phan doan
(hinh 7.4). O cot cit phan doan, hon
hop hoi ciing én cao ciing giau hgp
phin ¢6 nhigt do sai thip, vi hgp phin
c0 nhiét dé sdi cao da bi ngung dong
dan tir dudsi 1én,

b) Chumg cit phan doan diu mo Hinh 7.4. Chung cdt phan doan
, - ' s 1 - Hin hap cfn phiin 4ch ; 2 - Cit o8 phéin doan ;
Dédu khai thic tr mo lén goi la diu 2 - Nhigt k& - 4 - Ong sinh han

thé., Ddu thé sau khi so ché loai bd

nudc, mudi, duge chumg cit & dp sudt thudmg trong cdc thip chung cét phan doan
lién wic cao viii chuc mét (hinh 7.5). Nhir vily, ngudi ta tich duoc nhimg phan
doan ddu cd nhiét dd s0i khdc nhau (bdang 7.2 va hinh 7.6). Cic phan doan dé
duge dua di sir dung hode duge ché bién tiép.

Bang 7.2. Cdc phén doan chung cét ddu mo ¢ dp suat thutng

. SrowendC | E R
Nhigt a6 sGi ‘trong phén il |' Huding xir i tidp theo
e 1-10 Chung cdt ap suit cao, tich phan doan C,-C,, C4-C,
i B Phan doan khi va xang | khdl phin doan long (Co-C,)
| 2 = chies =) SHE = .
e ! 10 -18 Tach tap chat chia S, ding lém nhién gy phan
i e : Phan doan ddu hod Iy, nhién ligu thip sang, dun niiu, ..
, e 16 - 21 Téch tap chat chira S, ding lam nhién lidu cho
(20°F0C | phan doan ddu diszen | dang co didzen
0400 s o R a
. g : Flﬁl hn d"“ l'ﬂ'lﬂl'l 1] " m “M - dﬂ ﬂ-ﬂ{:‘hllh
= ~ | ) -5
i = 30 Chung cdt Ap sudlt thip I3y nguyén liéu cho
| 400°C Can mazut crackinh, ddu nhan, parafin, nhya rdi dudng
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2.

. Chumg cat dudi ap suit thap

Chung cat dudi ap sudt cao

Phian doan s01 o nhiét do <180°C (hinh 7.6) duoc
chung cit tiép & dp sudt cao, Nhiy chumg cit & dp sudt
cao, ngudi ta tdch dwge phan doan C,-C,, C,-C,
ding 1am nhién liéu khi hodc khi hod long hode din
sang nhd mdy san xudt hod chat. Phan doan long
(Cs—Cg) £0i 1a ete dau hoa duge ding lam dung méi
hodc nguyén liéu cho nha médy hod chat. Phan doan
(Cg—Cyg) 1a xang, nhung thirtmg ¢6 chat lugng thidp
nén phai qua ché hod bang phuwong phap rifominh,

Phin con lai sau khi chung cit o dp sudt thutmg (cé
thé chiém t6i 40 % ddu tho) 1A mot hdn hop nhét
dac, mau den, goi |2 can mazut. Khi chimg cdt can
mazut dudi dp sudt thap, ngoéi phin doan linh dong
hon ding cho crackinh ngudi ta thu duge ddu nhim (dé boi tron mdy), vazolin va
parafin {dung trong y duge, ding lim nén,...). Cin den con lai goi I atphan
ding d€ rai duimg.

Tét ca qua trinh chung céit didu mo d¢ uich 14y cdc san phim nhir trinh by & trén
duroe goi la tinh cét, hojc thong thudmg cin goi 1 "loc ddu”.

Hinh 7.5. Anh m&t nhd méy
tinh c&t ddu mad

- CHE BIEN DAU MO BANG PHUONG PHAP HOA HOC

Ché bién diau mo bang phuomg phdp hod hoc (néi gon 12 ché hod diu md) la
bi¢n ddi cdu tao hod hoc cdc hidrocacbon cila ddu mé. Ché hod ddu mé nham
hai mue dich sau,

— Dap ing nhu cdu vé s6 lugng, chit lugng xang [am nhién liéu. Chét Ivong cia
xang duoc do bing chi s0 octan'™, Chi $6 octan ciing cao thi xang cang tét. Thue
nghiém cho thdy chi s8 octan cha hidrocachon gigm theo trat ur sau

Aren > Anken co nhdnh > Ankan c¢d nhinh > Xicloankan ¢é nhdanh >
> Anken khong nhinh > Xicloankan khong nhdnh > Ankan khong nhinh.

(*) Chi s¢ pctan duge quy udéc nhu sau ;2,2 4-trimetylpentan (thuing goi 13 isooctan) o kha
nang ching kich ndh et 161, duscic coi |3 ¢6 chi s& octan biing 100 ; heptan cf khi néng chdng kich
né kém nhit dugc coi 13 ¢6 chi 8 octan bing 0. Mot miu xang néu cé khi nang ching kich né
tuemg duong véi a% isooctan va (100 - )% heptan (v& th€ tich) thi duoc coi 12 ob chi 50 octan
bing a. Thi dy xang twong dwong véi hdn hop 1:1 (vé thé tich) isooctan ; heptan duge coi 13 cd
chi 56 octan bing 50, Xang cho moid, tc xi.... cdn o6 chi s& octan khodng 835-95,
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— Bip ing nhu cfiu vé nguyén liéu cho cong nghiép hod chit : Cong nghiép hod
chét céin nhiéu anken, aren dé 16ng hop ra polime v cdc hod phdm khéc mi trong
thanh phén clia ddu mé khong cé anken, thuémg cd ril it aren nhe.

Hai phuwong phdp chi yéu ché hod ddau mo la rifominh va crackinh

1. Rifominh

Xing thu duee tir chumg cdt ddu md chita chi yéu 1 nhimg ankan khong nhéinh
vi vlly c6 chi s6 octan thidp. D€ ting chi s6 octan, ngudi ta diing phuomg phédp

rifominh.

Rifominh la qué trinh diing xdc tic va nhiét bign d6i ciu mic cia hidrocacbon
tir khong phin nhanh thiinh phin nhanh, tir khéng thom thanh thom.

Trong qua trinh rifominh xay ra 3 loai phan (mg chil véu sau :

e Chuvén ankan mach thing

thanh ankan mach nhdnh vé CH,{CH,J.CH, —

hestan “‘_.O-':Huﬂz

xicloankan ;
o Tdch hidro chuyén xicloankan
thanh aren :
o Tdch hidro chuvén ankan
thanh aren :

——» (CHy),CHCH,CH(CH,),
ut,

i
O =0 -m

CH
e 3
CH,CH,CH; ———— @ + 4H,

=6, Ly I 2iote. sodown o

X&ng : Cs - Cyy (@dm chi y&u ankan cb nhanh,
xicloankan va aren nén chi s8 oclan cao han) J

benzen (CHe), toluen (CH,CH,)

Pt, Pd, Ni,
- {trén chdl mang ia &
nhdim oxit hodc
E nhém silica) o

wilen [(CH,).CeH,). stiren (CH,=CHCgH:)

2. Crackinh

Crickinh la qua trinh bé gay phin i hidrocacbon mach da thianh cac phin wr
hidrocachbon mach ngdn hon nhé tic dung cua nhiét (criackinh nhiét) hode cha
xic tac va nhiét (crackinh xic tac). Thi du :

Ciely @ CionHyay +
a) Crackinh nhiét

C_H, (m=2-16)

Crickinh nhi¢t thuc hién & nhiét 46 trén 700 - 900°C chii yéu nhiim tao ra eten,
propen, buten vi penten diing lam monome dé san xult polime.
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T e e, e e

CH3ICH,L,CH; 700 - 900

b) Crackinh xic tic

NHET
) ik ¥

oc

)

CH, + CH,=CH, + CHyGH=CH,
15% 40% 20%
C;Hg + CiHg+ CHy+ CHyp +
+ CeHyp* CgHya* CgHyp + H;

Crackinh xidc tdc chii y&u nhim chuyén hidrocachon mach dai cia cic phan
doan c6 nhiét do soi cao thanh xang nhién ligu.

400 — 450 °C
C21-Css

10 - 25% Al,Q,) + HF

Alumincsilicat (75 — 90% Si0;,

N

Khi crickinh : €4 - Cy

Xdng : Cg - Cyq, ham lugng ankan co
nhanh, xicloankan va aren cao nén chi
548 octan cao.

Kerosen : C,y — Gy va digzen : Cyg— Cyy

Két lugn : Ché bién diu md bao 26m chumg ciit ddu mo vi ché bién bang
phurong phdp hod hoc. So d6 ché bién diu mo thanh cic san pham dugc mo ti

& hinh 7.6.

l———= Mhién Bau khi

Khi hoa iéng |

Tach tap chil
chvira kg hiynih

Mnia dusing (Sdptean)

Hinh 7.6. Sa dé chung c&t, ché hod va (mg dung cda ddu mé
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B. KHi MO DAU VA KHi THIEN NHIEN

| - THANH PHAN KHi MO DAU VA KHI THIEN NHIEN

e Khi ma ddu con got Ia

khi déng hanh. Khi m6 | Géc hop phén | MEoa e N

ddu cd trong cdc mo - Khimo ddu  Khi thién nhién
dau. Khi thién nhién fa Metan 5'}_ 70 70 - 95

kfu_* cfu.'ﬂ:: trong cdc mo = 20 oen

khi rieng biet. i : :

o Thanh phdn cua khi pen . e BRI
mo ddu va khi thién  Butan B =l

nhién & cdc mo khdc | Pentan {khi) ~2 -1

nhau dao dong nhut cde N H,, |.|25 He, CO,... | -12 4 - 320

sé li¢u o odang bén. P

Il - CHE BIEN, UNG DUNG CUA KHi MO DAU VA KHi THIEN NHIEN

CH, : ding che nha may dién, si, dam, san

Loai bo H;S = xudt ancol metylic, andehit fomic,...
Khi mo déu :> Nén C.Hg : diéu ché etilen d& san xust nhita PE
Khi thién nhién R
heb CyHg, C4Hyq : khi hoa 18ng (gas) ding lam

nhi&n liéu cho cong nghidp, dai séng.

C. THAN MO

Trong céc loai than md (than gdly, than béo, than bin,...) hién nay chi ¢ than
béo (than md) dugc ding dé ché than céc va cung cip mdt luong nho
hidrocacbon.

| - CHUNG KHO THAN BEO

Lam lanh >

Khi I6 ciie © 65% H,, 35% CH, CO,,
CO, CyHg, Ny, ... diing lam nhién ligu

Ldp nude + NH, : diing lam phan dam
Lap nhua : goi |a nhye than da

Than clc ding cho luyén kim




Il - CHUNG CAT NHUA THAN DA

Nhira than did dem chung cét s& thu duge cdc hidrocacbon thom, di vong thom
vii cde ddn xudt cha ching. Thi du, & cdc khodng nhiét do ting din s thu dugc
cdc phin doan sau :

Phin doan 61 & 80 — 170°C, goi 14 dfu nhe, chifa benzen, toluen, xilen,...
Phan doan s6i & 170 — 230°C, goi la dau trung, chira naphtalen, phenol, piridin,...
Phén doan soi & 230 — 270°C, goi la diu nang, chifa crezol, xilenol, quinolin,...
Can con lai 1a hac in ding dé rai dudng,

BAI TAP

1. Hay néu tinh chat vat If, thanh phén va tdm quan trong cla déu ma.

2. Chon cau ding trong cac ciu sau :
A. Nha may “loc diu” 13 nha may chi loc bd cao tap chat ¢d trong ddu ma.
B. Nha may "loc ddu” 13 nha may chi sin xudt xang dau.
C. Nha may "loc dau" la nh& médy ché bién diu mo thanh cac san pham khae nhau.
D). San pham clia nha may "loc du" déu 4 cac chat long.

3, Hay trinh bay so luge vé chung cdt ddu mo dudi &p suat thudng (tén phan doan,
56 nguyén 1 cacbon trong phan doan, (mg dung cia phan doan).

4. V1 sao d6i vi phan doan s6i < 180°C cdn phdi chung cit tiép dudi ap sust cao, con vdi
phén doan sdi > 350°C cén phai chung cét tiép dudi dp sudt thap 7

5. Rifominh 1a gi ? Muc dich cda rifominh 7 Cho thi du minh hog.

6. Hay dién vao bang so sanh crackinh nhiét va criickinh xidc 1ac sau

Crackinh nhigt | Crackinh xic tac |

Muc.dfch chi yéu
Bidu kign ti€n hanh

San phém chil yu (t8n, 43¢ diém céu .

Séan phdm khac (48n, dac diém cau !.ao,; l
tmg dung)
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7. Ddu mo khai thac & thém luc dia phia Nam cb déc diém & nhiéu ankan mach dai va
ham ludng S rdt thap. Cac nhén dinh sau dung hay sai

a) D& van chuyén theo duding &ng.

b) Chung cdt phan doan s& thu duoce xang chat lugng cao.
¢) Créckinh nhiét s& thu dugc xa3ng vai chat lugng cao.

d) Lam nguyén liéu cho crackinh, rifominh tot vi chita it S.

8. Hay chon nguyén lidu (phan doan nao, t.) va phugng phap {chung cat, crackinh nhigt,
créickinh x(c t&c) thich hgp che cac muc dich ghi trong bang sau :

Mouyén heu .Phudng phap

Mug dich

Xang cho motd, tac xi

Mhién liBu cho may bay phan lyc

Nhi&n liéu cho dong oo digézen

Etilen, propllen

Hén hop benzen, toluen, xilen

9. a) Hay néu thanh phén va (ng dung clia khi ddu md, khi thién nhién, khi crackinh va
khi & coc.
b) Nhyfa than da 1a gi, cd cBng dung nhu thé ndo ?

10. Mt loai xang cb thanh phdn vé khi lugng nhu sau : hexan 43,0%, heptan 49,5%,
pentan 1,80%. con lai 1a octan. Hay tinh xem cén phai han hap 1,0 g xang db tdi thidu
vili bao nhiéu lit khéng khi (dkic) dé ddm bdo su chay dugc hoan toan va khi do tao ra
bao nhigu lit CO..

11. Bang dudi day cho biét mét s6 d&c tinh hod Ii cla 3 loai khi hod Iong thuong pham
{chira trong cac binh GAS) :

[ Pac tinh Propagas i Butagas ! Propa - butagas
| Khéit ifng (%) : etan 17 0,0 | 0
5 propan . 968 0.4 | 815
butan 15 99,4 475
| pantan [ 00 ( 02 1.0
D, glem® (15°C) | 0,507 | 0,580 0,541
| Ap suat hal, kalem? (40°C) 135 [ a2 92
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a) Hay gidi thich sy bién ddi khdi lugng rigng, &p sudt hai tif loai "gas” nay sang loai
“gas” khac. -

b) Hay tinh nhiét tod ra khi ddt chay hoan toan 1,0 kg mdi loai “gas” k& trén va cho nhan
xet. Bigt riing nhiét tod ra khi 46t chéay hoan toan 1 mol etan, propan, butan, pentan 1an
lugt bang 1560, 2219, 2877, 3536 kJ.

c)* Nhiét tod ra khi @6t chay hoan toan 1 mol metan, etilen, axetilen 14n luot bng 890,
1410, 1300 kJ. Vi sao ngudi ta ding axetilen 1am nhién liéu trong dén xi ma khéng ding
etan, etilen hodc metan 7

Mét doan duding dng dén khi & Nhd may
ki Dink C8
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LUYEN TAP
So sanh dic diém cau tric va tinh chat
cua hidrocacbon thom vai

hidrocacbon no va khong no

o Hiéu mdi lién quan gifra cdu tric va tinh chat dic tung cha
hidrocachon tham, hidracacbon no va hidrocachon khiing no.

= Biél sy gidng nhau va khdc nhau vé tinh chat hod hoc gita
hidrocachon thom, hidrocachon no va hidrocachon khong no.

I - KIEN THUC CAN NAM VUNG

D&c didm céu troc va
khd ndng phan dng

Phdning  Phéning  Phén ang thé

cong

Hidrocacbhon thom

| — Cb vong benzen.
| — & vbng benzen, 6 nguyén |

oxi hod

tlr Csp? lien két thanh 1 luc
gide déu, § alectron p tao
thanh hé lién hgp = chung do
dé bén hon cac lign két n
riéng ré. Vi thé aren tuong
d8i d& thé, khd cong, bén
vilng wdi chat oxi hoa.

- Khi cd Fe, halogen thé vao

nhdn, Khi chidu sing, halogen
thé v&o nhanh. :

- Nhém thé cb sdn & nhan
benzan quyét dinh hudng cla
phan Cng thé Giép theo.

Khi dun néng cb xic tac kim
loal, aren cing val H, lao
thanh xicloankan.

- Chay, tod nhiét.
- Wong benzen khong bi oxi
hod bdi dd KMnQ, nhanh

| ankyl bi oxi ho# thanh nhém

-COQCH.
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Hidrocacbon no

- Chi cb cdc nguyén b |

Csp® tao thanh lién két o
bé&n vimg. Vi thé tuong dsi
tra & didu kién thuéng.

= Trong phén W khéng ob
trung tdm phan {ng d&c
biét nao. Vi thé phan (ng |
thuding o ra hdn hop |
rhidu sdn phim. |

Khi chi€u sang hodéc dun

néng, oo thé H & C cac bac, |
brom thé& H & C bac cao.

Hidrocacbon khéng no

- C5 C lal hod sp? tao |
thanh ﬁ&nk&tdﬂihn&cﬂlai-

hoa sp t@o thanh lién
kédt ha.

- Trung tam phan ing cda
phan 1l chinh 1& nhiing lién
kéit = kém bén wing.

~ Phan (mg cong 1a dac
tnumng.

~ @ nhiét 46 cao, clo thé H

& C bén canh Cspi,

! — Nguyén & H & nhém

| = C-H o6 thé bj thé bdi

Ankan va xicloankan (trir

xiclopropan va  xiclobutan)

— Chay, tod nhigt.

— Chi bj oxi hoa & nhiét da
cao hodc o thém xic thc.

— Chay, tod nhist.

nguyén 17 Ag.

Anken, ankin d& cong voi
H,, HA (A a halagen hoac
OH).

— Dé bi oxi hoa bdi dung
dich KMnO, va cac chat oxi
hod khéc.



Il - BAl TAP

1

Hay dién nhimg cum tir cho dudi day vao céc chd trdng trong Cac cau sau

a) Phan 1 hidrocacbon no chi cé cac ...(1)... bén viing, vi thé chang ...(2)... & diéu kién
thuting. Trong phan i ...(3)... khdng ¢b ...(4)... d&c biét nao, nén khi tham gia phéan ing
thi thutsing tao ra ._.(5)... s&n pham.

A - hidrocacbon no ; B : tugng d6i tro ; C : lién k&t 5 ; D : trung tam phan (ng.

b) & ...(6)... 6 nhimg ...(7)..., db 1a nhimg ...(8)..., ching gay nén nhimg ...(9)...cho
hidrocacbon khéng no.

A - trung tAm phén (ng ; B : hidrocacbon khéng no ; C : phan img dac tung ; D lién ket .
¢) & ving benzen, B electron p tao thanh ...(10)... chung, do d6 bén hon céc ...(11)..
riéng r&, dan dén tinh chit dac trung cba ...(12)... 12 ; tuong d8i ...(13)... , khé cdng, bén
viing ddi vdi tac nhan oxi hoa.

A : lién két = : B : hidrocacbon tham ; C : hé electron = lign hop ; D : dé thé .

Hay viét phuong trinh phén (mg cla toluen v naphtalen 1an It vai Cly, Bry, HNO,,
néu 1o diéu kién phan Ung va quy tie chi phdi hudng phan (ng.

. Trong nhiing ch#t sau : Br,, Hy, HCI, H,50,, HOH. Chét nao, trong diéu kién nao ¢

thé cong dudic vao ankylbenzen, vao anken ? Viét phuong trinh hoa hge. Cho bigt quy
tic chi phéi huting cla phdn (ng (néu cd).

. Hay diing phuong phap hoa hoc phén biét cac chét trong mdi nhém sau ;

a) Toluen, hept—1-en va heptan.

b} Etylbenzen, vinylbenzen va vinylaxelilen.

Khi cho stiren tac dung véi hidro cé Pd xic tac & 25°C chi thu duge etylbenzen, Mudn
thu dudc etylxiclohexan phai ti€n hanh phan (mg & 100 — 200°C, ap suat 100 atm. Hay
viét phuong trinh hod hoc cda phan ng va giai thich.

a) Dé san xust cumen (isopropylbenzen) ngudi ta cho benzen phan (ng vai propen co
xlc tac axit, hay viét phuang trinh hod hoc cda phan dng.

bj D& san xuat 1,0 tdn cumen cén ding i thidu bao nhigu m? (dkic) hén hap khi tach
duigic i khi crackinh gém 60% propen va 40% propan (vé thé tich) ? Bigt réng hiéu susl
phan (mg dat 80%.

c) Hay viét phugng trinh hoa hoc cia phan Ung khi cho 1 mol cumen tac dung vdi :

1 mol brom co mat bdt Fe ; 1 mel brom co chigu sang.

Nha may khi Dinh C& ¢é 2 san phdm chinh : khi hoa léng cung cap cho thi trudng, va
khi dét cung cép cho nha may dign Phd My.

. @) Thanh phén chinh clia m&i s&n phdm dé 1a gi ?

b) C6 nén chuyén 18t ¢ lugng khi khai thac duge thanh khi hoé I6ng hay khéng, vi sao ?
D&u mé hién ta dang khai thac duge chifa rét it benzen. Em chon phuong an san xust
benzen nao dudi day, vi sao ? Vit cac phuong trinh hod hoo cla phén (hg xay ra

L+] o
E‘} GH; —1@:&? EEHE —ﬂ'L"'—! EEHE

Chung cit phan doan —*CgHg
I—'-" CH3GEH5

b) AnkanC-Cy —TOMM__, G Hg+CHACoHs
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Bai  THUC HANH
50 Tinh chat ciia moét sé hidrocacbon thom

e Thuye hanh v& tinh chdt vat I va hoa hoc cia benzen va toluen.
¢ Tiép tuc rén luyén ki ndng thyuc hanh va quan sat thi nghigm
hod hiu co.

| - NOI DUNG THi NGHIEM VA CACH TIEN HANH
Thi nghiém 1 : Tinh chit cua benzen
Ba dng nghiém nhu nhau, méi if*ing chifa 2 ml nueée brom. Cho vio dng thif nha
5 giot benzen, vio dng thit hai 5 giot ddu théng, vio éng thit ba 5 giot hexan.
Lac déu. d€ yén. Quan sat va gidi thich.
Chd ¥ : Brom (Br,), la chit long, méu niu do, khoi luong riéng 3,2 g/ml (25 °C),
t.:—7.25°C, t, 1 59.2 °C, tan 3,58 g trong 100 g nudc, 1a chit doc hai. Viéc pha
nudc brom phai do gido vién thue hién.
Thi nghiém 2 : Tinh chat cua toluen
ﬁng nghiém A chifa mdu I, bing hat tdm, ong B chia 2 ml dung dich
KMnO, lodng khoang 1%, 6ng C chita 2 ml nwde brom. Cho vio mdi éng
nghiém 0,5 ml toluen. Lic ki. D€ yén. Quan sét.

Pun s0i Ong nghiém B vi quan sat mau cla dung dich.

Il - VIET TUONG TRINH
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Liions O

- DAN XUAT HALOGEN.
ANCOL - PHENOL

1 Dinh nghia, phin loai, danh phép va ciu tric phén td cua
din xuit halogen, ancol va phenol.

7 Lién két hidro lién phan ti.
7 Anh huéng qua lai giita cic nhom nguyén ti trong phén 0.
71 Tinh chét ctia dfin xudt halogen, ancol va phenol.

71 Phuong phap diéu ché, ng dung cia dan xuit halogen,
ancol va phenol.

é
. P
CH=C-GHO
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DAN XUAT HALOGEN
CUA HIDROCACBON

e Biét phan loai, dong phan, danh phap, tinh chit vat li cda dan
xudt halogen.

» Higu phin ung the va phdn dmg tach cda din xudt halogen.

¢ Biét img dung cia dan xuit halogen,

I - KHAI NIEM, PHAN LOAI, DONG PHAN VA DANH PHAP

1. Khai niém
Khi thay thé mét hay nhidu nguyén tir hidro trong phén tir hidrocacbon bing mot
hay nhiéu nguyén tir halogen ta duge din xuit halogen cua hidrocachon, thuimg
g0i tat 13 din xudt halogen,

2. Phan loai
e Diin xu#t halogen gbm ¢é din xuft flo, din xudt clo, din xuft brom, din xua
iot vi diin xudt chita dong thii mot vai halogen khédc nhau
« Dira theo ciu tao cilia gdc hidrocacbon, ngudi ta phin thanh cic loai sau :
Dén xuit halogen no ; CH,FCl ; CH,CI-CH,Cl ; CH;~CHBr-CH, ; (CH;),C-1
Dén xudt halogen khong no: CF,=CF, ; CH,=CH-Cl ; CH,=CH CH, -Br
Ddan xudl halogen thom : CsHsF . CH.CH,-Cl ; p-CH,C.H, Br; C.H,I
» Bic ciia din xufit halogen bang bic clia nguyén tr cacbon lién két vdi nguyén
tr halogen. Thi du .

CH;
[ I m i
CH,CH,CH,CI CH,4 _E:H —{] CH, -{IZ -Cl
CH, CH,

(Dan xudt halogen bac 1)  (D&n xust halogen bac Il)  (Dan xust halogen bac NI

3. Déng phan va danh phap
a) Ping phan

Dén xudt halogen c6 dong phian mach cachon nhur & hidrocachon, déng thii ¢
dong phan vi i nhém chive. Thi du :
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FCH,CH,CH,CH; CHyCHFCH,CH,  FCH,CHCH, CH; CFCH,
CH3 CH,
1-flobutan 2-flobutan 1-flo-Z-metylpropan 2-flo-2-metylpropan
b) Tén thing thuimg
C6 mot s6 it din xudt halogen duge goi theo tén thong thuimg. Thi du :
CHCI, (clorofom) 3 CHBr; (bromefom)  ; CHI, (iodofom)
¢) Tén zic - chifc
Tén ciia céc din xuét halogen don gian cau tao tit tén gac hidrocacbon + halogenua
CH,Cl, CH,=CH-F CH,=CH-CH,-Cl C.H.-CH,-Br
metylen corua winyl florua antyl clorua benzyl bromua
d) Tén thay thé
Trong trutmg hop chung, din xudt halogen duge goi theo tén thay thé, tic 1i coi

cdc nguyen 1 halogen 13 nhimg nhdm the dfnh viio mach chinh cha hidrocacbon ;
Br

CLCHCH,  CICH,CH,CI Br@ Br-@-Er

1,1-dicloetan 1,2-dicloetan 1,3-dibrombenzen 1,4-dibrambenzen

Il - TINH CHAT VAT LI
» O diéu kién thutmg, cdc din xuit monohalogen cé phan tit khéi nhd nhe CH B30
CH,4C1, CH;Br 1a nhimg chift khi. Cdc diin xudt halogen c6 phéan tir khdi l6n hon
thudng & thé 1dng, ning hon nude, thi dy : CH,I, CH,Cl,, CHCl,, CCl,, C,H,CL,
C¢H,Br,...
Nhiing din xut polihalogen c6 phin t khdi 16n hon nita & thé rén, thi du : CHL,,
CHE
» Cic din xuat halogen hiu nhu khong tan trong nude, tan tGt trong cic dung
mdi khing phin cuc nhu hidrocacbon, ete,...

« Nhiéu dan xuit halogen ¢ hoat tinh sinh hoc cao, chéﬂg han nhu CHCl, ¢6 tic
dung gay mé, CgHCl, c6 tdc dung diét su bo,. ..
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Il - TINH CHAT HOA HOC

1. Phan img thé nguyén tir halogen bang nhom -0OH
Nguiti ta ti€n hanh thi nghiém song song véi 3 chat léng dai dién cho ankyl
halogenua, anlyl halogenua va phenyl halogenua. Cich ti€n hanh va két qua
duoc trinh bay nhur & bang 8.1,

Bang 8.1. Thi nghiém thé CI bing OH

Dan xufit halogen  Léc vdi nudc. gan | Bun s6i vai nude, | Bun vdi dd NaOH,

da rita sach CI- 18y I6p nutic, axit hod  gan Iy ldp nudic, axit | gan I8y I6p nubc, axit
bang HND,, nhé vio  hoa bing HNO,, nhd | hoad bang HNO,, nhd
dd dd AgND, vao o dd AgNO, vao do dd Aghll'.".l_,

CH,CH.CH,CI Khéng b két tha Khing cb két tda Co AgCl két fda

(Fropyl clorua)

CH;=CHCH,Cl ~  Khongcé kittha | Co AgCl két tia C6 AgCl két tia

(Anlyl clorua)

CgH:CI Khéng ca két ta Khong cd két tha Khong co két tha

(Pheny! Clorua)

Gidi thich :

— Dién xuit loai ankyl halogenua khing phan dng vdi nude & nhiét do thutmg

ciing nhu khi dun s6i, nhung bi thuy phin khi dun néng vdi dung dich kiém

tao thanh ancol : . '
CH,CH,CH,C1 +OH- - CH,CH,CH,OH + CI-
propy! clorua ancol propylic

CI” sinh ra duge nhén biét bing AgNO, dudi dang AgCl két tha,

— Dén xudt loai anlyl halogenua b thuy phan ngay khi dun s6i véi nudc :
RCH = CHCH,-X + H,0 — RCH = CHCH,-OH + HX

— Dén xudt leai phenyl halogenua (halogen dinh truc ti€p véi vong benzen)
khong phan tng vdi dung dich kiém & nhiét do thudmg ciing nhir khi dun s6i.
Chiing chi phin img & nhiét do va dp sudt cao, thi du :

(O C1+2NaOH 2ECH0M, - () (N, + NaCl + H,0
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2.

a) Thue nghiém

h) Giai thich

Sd luge vé co ché phan (mg thé& nguyén tir halogen

B 4m dién cia halogen néi chung déu 1ém hon ciia cachon. Vi

thé lién két cacbon-halogen 14 lién két phan cuc, halogen mang : _
mot phén dién tich 4&m con cacbon mang mot phdn dién ch duong. ¢ e i
Tuy thude vao ban chat cha didn xuit halogen va diéu kién tién

hanh phan ung, sur the nguyén tir halogen cé thé xdy ra theo

nhitng co ché khdc nhan.

Thi du . Din xu#t halogen no bac Il duéi tic dung clia dung méi phin cuc bi
phéan cét di i & mite d6 khong dang ké (vi chiéu nghich luén chi€ém wu thé) :

CH,
m Dung mi phan oy + B
CH, CH,

Cachocation sinh ra két hop ngay vdéi OH™ tao thanh ancol :
I?H

+ —

HaC = C - CH, + OH HC-C-CHy 5

CH, CH,
Giai doan (2) xay ra nhanh va khong thuan nghich, vi th& né lam cho can bing
(1) chuyén dich vé phia phai, din téi su the
hoan todn Br bang OH.

Phan img tach hidro halogenua

Pun s6i dung dich gém C,H;Br vd KOH
trong C,H;OH. Nhén biét khi sinh ra bang
nudc brom (hinh 8.1).

Khi sinh ra lam m&t miu nudc brom ddng
thisi tao thinh nhitng giot chit 1ong khéng tan
trong mude (C;H,Bry), khi d6 14 CH, = CH,
(etilen). Piéu d6é chimg td di xdy ra phéan
ing tach HBr khoi C,HBr :

Hirsh 8.1 - Thi nghiém tach HBr
i G5B

HCH, -~ CH,Br + KOH _ancol, 7 CH,= CH,+ KBr + H,0
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¢) Hudng cua phan ang tach hidro halogenua

Thi du :
I I — CH;—-CH=CH-CH; (San phim chinh)

CH, -CH-CH-CHj KOH, ancel, (°
: - ~HBr

H Br H — CHy=CH - CH, - CH; (5an phim phu

Quy tiae Zai-xép : Khi tdch HX khoi din xuat halogen, nguyén ur halogen (X)
wu tién tach ra cing vdi H & nguyén o C bac cao hon bén canh.

3. Phan img voi magie

Cho bt magie vao dietyl ete (C,H;OC,Hy) khan, khudy manh. Bot Mg khong
bign déi gi. Nho tir tir vio d6 etyl bromua, khudy déu. Bot magie din dén tan hét,
ta thu duge mét dung dich dong nhit.

CH,CH, — Br+ Mg —=¥%_, CH,CH,-Mg-Br (etyl magie bromua tan trong ete)

Etyl magie bromua cé lién két trye ti€p gilta cacbon va kim loai (C — Mg) vi thé
né thude loai hop chit co kim (hira co — kim loai). Lién két C — Mg la trung tam
phdn tng. Hop chét co magie tic dung nhanh vii nhitng hop chit ¢d H linh dong
nhut (nde, ancol,...) va tic dung v&i khi cacbonic,..

IV - UNG DUNG

1.

Lam dung méi

Metylen clorua, clorofom, cacbon tetraclorua, 1,2-dicloetan I nhiing chilt 1ong
hoi tan duge nhiéu chét hitu co déng thi ching con dé bay hoi, dé gidi phong
khéi hén hop, vi thé dwoe ding lam dung moi dé hoh tan hoac dé tinh ché cdc
chét trong phong thi nghiém cling nhu trong céng nghiép.

. LAm nguyén lieu che tong hop hiu co

Ciic diin xuat halogen cla etilen, clia butadien duge ding lam monome d€ tong
hop céc polime quan trong. Thi du CH, = CHCI téng hop ra PVC ding ché tao
mot 56 loal ong din, vai gia da,..., CF, = CF, tong hop ra teflon, mét polime
siéu bén diing 1am nhiing vit liéu chiu kiém, chiu axit, chiu mai mon,... Teflon
bén vii nhiét téi trén 300°C nén duge dimg 1am 16p che phu chéng bdm dinh cho
xoong, chao, thilng chira.
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3. Cac (mg dung khac

Dén xudt halogen thutmg la nhimg hop chét ¢6 heat tinh sinh hoc rédt da dang.
Thi du CHCl, CIBrCH-CF; duge dimg 1am chét gay meé trong phdu thudt.
Nhiéu din xust polihalogen c6 tic dung diét siu bo trude day ducc ding nhicu
trong nong nghiép, nhu C,H Cl, nhumg chiing cling gay tdc hai lau dai doi vai
mdi tridmg nén ngay nay da khéng dugc sir dung nifa.

Rét nhiéu chét phong trir dich hai, diét ¢d, kich thich sinh trudmg thuc vt co
chita halogen (thuéng 14 clo) hién nay vin dang duge sit dung va mang nhiing
ich 1gi trong san xuft néng nghiép.

CFCL, vi CF,Cl, trude day duge ding phd bién trong cdc mdy lanh, hop xit ngay
nay dang bi cidm sir dung, do ching gdy tdc hai cho tdng ozon.

BAI TAP

1.

3.

Goi tén cac dan xudt halogen sau theo 2 cach va chi rd bac cla ching.
a) CHyl, CHI;, BrCH,CH;CH,CH,Br, CH,CHFCH;, (CH;),CCICH,CH,
b) CHy=CHCH.Br, CsH<CH,l, p-FCzH,CH,, o-CICH,CH,CH; , m-F,CeH,

. Hay viét cdng thifc cdu tric va goi tén cac ddng phan (g vai cong thite phan tir :

a) C,H,CIF ; b) C;HsCl.

Nhiét d6 s6i (°C) clia mdt 58 din xudt halogen cho trong bang sau :

idangmﬁ: ' X=F | X=cl . X=Br =t = [x=n
ol -8 o ST = P |

'GHK:; """""""" ! T s | 150 - Théng hoa & 210

CHLCH,X -38 PR T T

e el -3 | a7 ZUERI T

(CHCHX | -10 ® | €0 89 IR
CyHeX ' 85 132 158 188 :

a) Hay cho biét su bign déi nhiét do sbi ghi frong bang cd theo quy luat nao khing ?
b) Hay ghi nhiét d6 s6i clia cac hidrocacbon vao ot cudi clng cla bang va so sanh vdi
nhiét &6 s6i cla cac din xudt halogen tung (g rdi rat ra nhan xét.
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4. Hay ghép cac chat duge ki higu bdi cac chil cal § oot bén phdi vao cac loal dan xuét
halogen d cbt bén trai sao cho phu hdp.

a) Dan xuét halogen loai anky! A. CH,=CH-CH,-CgH,-Br
b} Dan xuét halogen loai anlyl B. CH,=CH-CHBr-CsHx
c) D&n xudt halogen loai pheny! C. CH,=CBr-CH,-CH,
d) D&n xudt halogen loai vinyl D. CH4-CeH,y-CH,-CHLBr

5. Hay vist phuong trinh hoa hoc clia cac phan Ung sau va goi tén san phdm tao thanh :
a) CH;CHBrCH,CH, vai dung dich NaOH/H,0, dun nong.
b) CH,CHBrCH,CH, véi dung dich KOH/ancol, dun néng.

6. Hay hoan thanh cac sd dé phan (ing tng hop PVC va poli cloropren cho dudi day va
cho biét hign nay PVC dudc tdng hop theo sg dd phan (mg nao 7

a) CHy=CH, —S2,a MeOtswnd ,p x5 ,pye

by OH,—180% .oy, —HE g P, pyve

a L#]
¢} 2CH=CH—™' ,gH,— % .o HLo 2P ,pgli coropren

7. Hay phan biét cac chat sau bang phudng phap hoa hoc
a) Hexyl bromua, brombenzen, 1-brombut-2-en.
b) 1-Clopent-2-en, pent-Z-en, 1-clopenian.
8. Trong cong nghiép, ngay nay ngudi ta
diéu ché poli{vinyl clorua) (PVC) theo sd
dd ki thuat nhu & hinh bén :
a) Tir so @6 ki thudt da cho, hay viét
phurgng trinh hoa hoc clia phan (ng xay
ra & giai doan clo hoa (1), giai doan nhiét
phan (2) va gial doan chu*,ré’n HCI thanh
ClL; (3).
b) Néu wu diém cia so db nay so vdi sd
@5 diéu ch& PVC cho & céu (a) va (b) bai
tap 6.
c) Tinh thé tich khi etilen va khi clo (dkic) cin d&€ san xut 1 t8n PVC theo so dd trén,
gid slr cac phan Ong déu dat hidu sudt 100%.
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%#" g

ég 2.4-D, 2,4,5-T VA DIOXIN

vao khodng nhing nam 1940 - 1948, nguoi 13 phat hién thdy rdng axit
2 4-diclophenoxiaxetic (2,4-D), axit 2,4,5-triclophenoxiaxetic (2,4.5-T) & nong dé o
phén tridu c6 tic dung kich thich sy sinh trudng thic vat nhung o néng dé cao hon ching
cé tac dyng tigu diét cay cb. Tirdo ching duoc san xudt & quy md cong nghiép dung lam
chit digt c6 phat quang rimg ram.Trong qua trinh san xudt 2,4-D va 2,4,5-T tir phenol
ludn tao ra mot lugng nhé tap chiat la dioxin. D6 la mot chit cuc doc, tac dung ngay o
néng d6 cyc nhé (o phén ti), gy ranhimg tai hoa cuc ki nguy higém (ung thur, quai thai,
di tat,...).

cl
24-D 245-T * dioin

Trong cudc chién tranh & Viét Nam, D& qudc Mi da réi xudng Mien Nam nudc L hang
van tin chit doc mau da cam trong do co chir 2,4-0, 2,4,5-T va dioxin ma hiu qua caa
nd van con cho dén ngay nay.
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LUYEN TAP
Dan xuat halogen

|
b

» Hiéu phan uing thé va phan mg tach cda dan xudt halogen.
* Biét img dung dan xudt halogen trong tding hop hiru cor va trong thuc té,

| - KIEN THUC CAN NAM VUNG

1.

Phan img thé
® Din xudt loai anky] halogenua khong phin (mg véi nude & nhiét do thudmg
ciing nhir khi dun séi, nhumg bi thuy phéan khi dun nong véi dung dich kiém
tao thanh ancol : ¢
R-CH,CH,X + OH- — R-CH,CH,0H +X~
® Din xudt loai anlyl halogenua bi thuy phan ngay khi dun s6i v&i nudc :
R—CH = CH-CH,—X + H,0 —» R-CH=CH-CH,-OH + HX
* Din xudt loai vinyl halogenua va phenyl halogenua khong phan dng vdi dung
dich kiém & nhiét d6 thudmg ciing nhu khi dun séi. Chiing chi phan img & nhigt
dd va ap sudt cao, thi du ;

(O C1+2NaOH SC20m, (A ONa + NaCl + HyO

. Phan umg tach

Khi dun véi dung dich kiém trong ancol, din xuidt halogen bi tich HX tao thinh
lien k&t boi.

b3 3 v g
R=C=C~C~H + KOH ey B C=C—C~H +KX+H0
H X H H

Quy tac Zai-xép : Khi tach HX khoi din xudt halogen, nguyén tir halogen (X)
i tién tdch ra cing v H ¢ nguyén or C bic cao hon bén canh.
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Il - BAI TAP

1.

E.

a) Hay thiét |ap bidu thie tinh gid tr (rr+v) d6i vdi dan xuéit halogen (xem bai tap 1 G bai 44).
by Tinh (m+v) dii véi cac chdt sau : CgHCls, CsH5CL CaHgBry, C,gHLCl,05 .
a) Trong hai lién két C-Cl va H-Cl lién két nao phan cue hon, vi sao 7

b) Vi sao d&n xudt halogen hau nhut khiing tan trong nudc ma tan tit trong dung moi
hiu cd nhy hidrecachon, ete, ancol ?

Cho cac hdp chat sau : 2-clobutan, vinyl bromua, benzyl clorua. Ding cong thic cau
tao, hay viét phuang trinh néu xay ra phan img clia timg hdp chét lan lugt vi cac tac
nh&n sau :

a) NaOH/H, O/ t* | b) KOH/butanol/ ¥ | <) Mg/ete.

Khi dun s@i dung dich gém C4Hgl, etanol va KOH ngudi ta thu dugc ba anken ma khi
hidro hoa chiing thi déu nhan dugc butan. Hay viét sa do phan (mg tao ra cac anken
va cho biét anken nao 13 san pham phu.

Cho céc hoa chat sau ; etanol, axit axetic, etyl clorua, axit sunfuric, natri hidroxit va
mangan dioxit.

a) Hay dé nghi mft sa d6 phan (ng don gian nhat dé diéu ché 1,2-dicloetan.

b) Hay tinh xem d8 diéu ché& 49,5 g 1,2-dicloetan thi cén ding bao nhiéu gam mai chat
trong S0 d6 phan (ing d& nghi {col higu sudt cac phan (ng déu dat 100%).

Dé didu ché cloropren (2-clobuta-1,3-dien), ngudi ta dime hoa axetilen réi cho san
phém thu dudec phan (ng véi HCI.

a) Hay vigt phuang trinh hoa hoc cla cac phan (mg xay ra va cho biét san pham phu
trong méi gial doan dude tao ra nhu thé nao.

b) Viét phuong trinh hoa hoe cla phan dng tring hop cloropren, goi tén san phdm va
cho biét (mg dung cla no.

Hay dé nghi sa d6 céc phan (ng k& tiép nhau d8 thuc hién duge cac chuyén hoa sau :
a) GH4CH,CH,CH,CI — CH,CHCICH,CH,

b) CiHy —> CgHsCHCICH;CI

Hay dién chit D (ding) ho#c S (sai) vao cac ddu [ | & mdi céu sau

a) San pham chinh khi monoclo hoa isopentan la dén xudtclo bac lll. [ ]

h} S&n phdm chinh khi monobrom hoa isopentan la dan xudt brom bac 1l [ ]

¢) San pham chinh khi dun sai 2-clobutan véi KOH/etanol [ but-1-en. [ ]

d) San phdm chinh khi chiéu sang hdn hdp toluen va clo la pclotoluen. [ ]
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« Bat aANncoOL:
53 _ CAU TAO, DANH PHAP, TINH CHAT VAT LI

Bigt cdu tap phin w, lign két hidro va tinh chat vat I cda ancol.

| - DINH NGHIA, PHAN LOAIL, DONG PHAN VA DANH PHAP

1. BDinh nghia
Ancol 14 nhimg hop chit hitu co mé phan 1 cd nhdém hidroxy] (OH) lién két truc
tiép vl nguyén 1t cachon no.
Ancol quen thudc véi ching ta la C;H.—OH, duge goi i ancol etylic hoac
etanol. Cac ancol no, don chitc, mach h& hep thanh diy déng dang cta ancol
elylic c6 céng thiic chung 14 C_ H, . ,OH (n =1).

2. Phan loai _
Ancol dugc phan loai theo ¢iu tao goc hidrocacbon va theo s luong nhom
hidroxyl trong phén tir nhy thi du ¢ bang dudi day.

Bdng 8.2. Phén logi ancol

i Phan logi theo céiu tao | Phan loal theo &
gﬁn hidrocacbon i Iumq nhom I'milmm

- GHOH Ancal no, bac I i Ancol dan chifc {mnuanml}
 Xiclo - CH,,0H Bohrbol | i _'_'J
-IEE':I:I';_J;GDH Ancol no, bic Il | At i i Yoty

| HOGHCHOH Ao 0, g | Arcol ds e tpelianool)
é"‘:'l;-:ﬂHgl:HﬂH}lgﬂH ' #._n!::; no, bac |, |l Ancol da chife (poliancel) |
CHECHCH,OH | Ancal khong no, béc | Ancol don chio (monoancol)
| CHCHOH Ancol tharm bac  Ancol ddn mm{nmmannm}

'*} Bae clia ancol bing bac cia nguyeén tir cacbon lign ket vdi nhom OH
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3. Dong phan va danh phap

a) Pong phéan
Ngoai dong phan nhom chic (ching han CH,CH,OH vi CH,0CH,), ancol cé
déng phan mach cachon vi dong phin vi tri nhom chic. Thi du ©
CH,CH,CH,CH,OH CH,CH,CH(OH)CH, (CH,),CHCH,0H (CH,);COH

ancol butylic ancol sec-butylic ancol isobutylic  ancol ter-butylic

b) Danh phiap
Ancol + tén goc hidrocachon + ic

Tén thdng thuimg :

Thidu :
CH,OH (CH4),CHOH CH, =CHCH,UH CH;CH,OH
ancol metylic ancol isopropylic ancol anlylic ancol benzylic

Ten thay the ©  Tén hidrocachon twong img theo mach chinh + 5o ¢hi vi tri + ol

Mach chinh duge quy dinh 14 mach cacbon dai nhit ¢6 chita nhom OH.
Sa chi vi tri dugce bér ddu tir phia gdn nhom OH hon. Thi du

OH
CH;[CH,,OH CH;CH,CHCH, CH,CHCH,0OH  CH _f:;T ~CH,
OH CH, CH;3
butan-1-ol butan-2-cl 2-metylpropan-1-ol  2-metylpropan-2-ol

FH:E-FHE FHE_?H_E’HE ':H3 F i CHCH ECH? {IZH{:H ECHEDH
|

OH OH OH OH OH - EHy CH,
etan-1,2-diol propan=1,2,3-triol 3. 7-dimetyloct-6-en-1-ol
{etylen glicol) {glixerol) (xitronelol, trong tinh ddu &)

Il - TINH CHAT VAT Li VA LIEN KET HIDRO CUA ANCOL

1. Tinh chat vat li
Hing s& vat li cia mét s8 ancol thudng gip duoe ghi trong bing 8.3,
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Bang 8.3. Hdng sd vét Ii cuia mot s6 ancol

[Emgﬂﬂn_ | teC 4% | D, gem? i a-:.nn. g/100g H,0

' CH4OH i -97.7 ! .54.? | 0,792 e
CH,CH,OH | _1as | 783 | ose =
GHBCH;EHEDH | 1261 97,2 0,804 =
CHiCH{OH)CH, -88.0 B2.4 0,785 = i
CH,=CHCH,0H | 1200 | 970 | 0854 "

| CHLCH,CH,CH,OH 895 | 173 | 0809 o(15°c)
CHyCH,CH{OH)CH, —114,7 | 99,5 | 0,606 _12_5(;5; S
' {CH,),CHCH,0H | -108,0 | 1084 -u,aE : 95{1&“'!3} =
(CHy,COH | 255 | 822 | o789 S
(CH;);,CHCH,CH. OH -117,2 | 1320 0.812 _2,? {2_251__
HOCH,CH,OH 126 | 1978 1,115 «

P e S I R R = -

| CgH4CH;0H : -15,3 1 205,3 I_-i_.ms 40 (17°C)

O diéu kién thutmg, cdc ancol tir CH;0H dén khodng C,,H,;OH 1i chét long, tir
khoing C,;H,;OH trés lén 12 chat rin.
Cac ancol c6 tr | dén 3 nguyén ti C trong phin I tan v6 han trong nude. Khi
s& nguyén tir C ting 1&n thi 46 tan gidm din.
Céc poliol nhir etylen glicol, glixerol thuéng sdnh, nang hon nuée va c6 vi ngot.
Céc ancol trong diy déng ding cia ancol etylic déu 14 nhing chét khéng méiu,

2. Lién két hidro

a) Khai niém vé lién két hidro

Ngurii ta nhan thy ring nhiét d¢ nong chay, nhiét do s0i, do tan trong nude cla
ancol déu cao hon so véi hidrocacbon, din xut halogen hodc ete ¢6 khai luong

mol phin tir chénh léch nhau khong nhiéu (bing 8.4).
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Eang 8.4. Nhiét d¢ nong chay, nhigt dg séi, dg tan trung nudc cua mét sd hpp chéat

TR : CH,CH, | CH,OH | CHF CH,OCH, |
_M;;_.__._._ L | o e T l —
_tm__. e . B e i -
| L, °C ! _—E-ﬁ i ﬁﬁ | -78 i -24
E}ﬂnan g/100g H,0 | o007 w | oz I SR

Dé gidi thich diéu d6, hay so ) sdnh sir phén cuc & nhom C—D H anu:rl vil ¢ phan
tr mudc (hinh 8.2).

i -

0
fh/’ ‘n..m e A W b
H H

""x,f‘ ey

105" 104.5°

Hinh 8.2. Su phén cuc d nhom C-0-H ancol va d phan 1 nute

Nguyén tir H mang mét phin dién tich duong (6%) clia nhém OH nay khi & gin
nguyeén tir O mang mot phin dién tich 4m (67) cia nhom OH kia thi tao thanh
mot lién két yéu goi 13 litn ket hidro, biéu dién bing ddu “...” nhy & hinh 8.3.
Trong nhiéu trutmg hop, nguyén tir H lien két cong hod tri vdi nguyén tr F, O
hodc N thuémg tao thém lién két hidro vdi cdc nguyén tr E O hodc N khdc.

P_HP_HP_H =0 ~H--0 ~ H-0 - H-~ -.P_H..p_ﬁ...}:)_[-]...
H H H R R R R H R
o) b) c)

Hinh 8.3, Lidn k&t hidro : a) gitta cdc phan td mudc ;b)) githe cdc phan 10 ancol ;
¢) gila cdc phén b ancol vov céc phén fl nude,
b) Anh hudng cia lién két hidro dén tinh chat vat Ii

Do c¢6 lién két hidro giffa cic phén tir véi nhau (fién két hidro lién phdn ), cic
phian tir ancol hit nhau manh hon so véi nhimg phan tr ¢6 cung phin wr
khdi ntumg khong c6 lién két hidro (hidrocacbon, din xudt halogen, ete,...).
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a) o)

Hinh 8.4. M& hinh phdn i nudc (a) |
efanal (b)

Vi thé cdn phai cung cip nhiét nhiéu hon dé chuyén ancol tir trang thdi rin sang
trang thii long (néng chay) ciing nhur tir trang thdi 10ng sang trang thdi khi (soi),
Cdc phan tir ancol nhd, mot mit cé sy twong ddng véi cac phan fu nuée (hinh
8.4), mit khic lai c6 khd nang tao lién két hidro véi nude (hinh 8.3c), nén ¢ thé
xen gilta cdc phan tir muedc, “gin két” v6i cde phan t nude. Vi the ching hod tan
16t trong nude.

BAI TAP

1.

Hay dién cac cum tif thich hop vao ché tréng trong cau sau : Vé hinh thifc thi bac cla
ancol bién d8i ...(a)..., nhung v& thuc chat thi ngudi ta chi chia ancol thanh _(B)... bac.

AtrldgéniV: B.irldénill: C.tirOdénlll; D.trodénlv; E1; G.2; H.3, K 4
Goi tén thay thé, t&n théng thudng (néu cb) va cho biét bac cha cac ancol sau :

a) CH,CH,CH,CH.OH b) CH4CH{OH)CH,CH,
c) (CH;),COH d) {CH4),CHCH,CH,OH
e} CH,=CH-CH,OH g) CgHCH,OH

3. Viét cong thirc cdu tao ciia cac ancol sau
a) Ancol isobutylic b) 3-Metylbutan-1-ol
¢) 2-Metylhexan-3-ol d) Xiclohexanol
e) But-3-en-1-ol g) 2-Phenyletan-1-ol

Hai ddng phéan A va B chi chifa C, H va O. Bt chay hoan toan 1,38 g A thu dugc 1,344 it
khi CO, (dktc) va 1,62 g nudc. Ti khéi hdi clia B so véi hidro bang 23. A tac dung vdi
natri gidi phéng hidro ctin B khong phan (ng v&i natri. Hay xac dinh céng thife phan i,
nhém chifc va cbng thirc ciu tao cta A va B.

Hay viét cang thifc ciu tao va goi tén cée ancol déng phan ing véi céng thirc phan tir
G0

Trong mbi cip chit sau day chét nao cé nhiét d5 sdi cao hon, tan trong nude 16t hon,
vi sao 7

a) CHyOH va CH,OCH, b) C,HsOH va C,Hs0CH,

¢) C,HF va C,H-OH d) CgHg CH,OH va CH-OCH
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ANCOL :
TiNH CHAT HOA HOC,
DIEU CHE VA UNG DUNG

= Bict phin img thé, phan tng tich va phan tmg oxi hod cua ancol,
* Bidt phuomg phap diéu ché va ing dung cda ancal,

I - TINH CHAT HOA HOC
1. Phan (mg thé H cta nhom OH ancol

a) Phan tmg chung cua ancol

Thye nghiém © Cho Na tdc dung
viii etanol dur (binh A khéng cdn
dun néng), phin tng xdy ra ém diuo
{khong minh li¢t nhu vé&i nudc),
Chumg cdi dudi hét etanol dir, trong
binh con lai chat rin 13 natri etylat ;

. ] :
H.OH + Na — = H. + C-H.ONa Hinh 8.5. Th! nghiém v& sy tao thanh va
Ll = 2 H2 275 thuy phan natri etylat

natri etylat

Cho nurde vio binh A, chit ran tan hét. Dung dich thu duoe lam héng phenolphtalein,
Chung cit thi lai thu duge etanol (& binh B) vi NaOH (& binh A) ;

C,H;ONa + HOH — C,H;OH + NaOH

* Ancol tdc dung véi kim loai kigm |
tao ra ancolat va giai phéng hidro:  RO-H +Na — 3 H, + RO-Na

2
e Ancol hdu nhu khong phan (ng natri ancolat
duge vdi NaOH, ma ngugce lai, natri
ancolat bi thuy phan hoén toén RO-Na + H-OH — RO-H + NaOH
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b) Phan img riéng cua glixerol
Glixerol hod tan duge Cu(OH), tao thanh phiic chét tan, méu xanh da trin :

CHy~OH HO-CH,  CHy-OH HO-CH,
-::H 0-H+HO—Cu—OH + H—0— CH—-—(‘H—D Ln-—D CH+2H1{J
CH;~OH HO— u::H2 CH,~OH HoO- ::H2

déng(ll) glixerat, mau xanh da trdi

Phin ting nay dugc ding dé€ nhén biét ghxerol v cdc poliancol mé cic nhom OH
dinh vGi nhilng nguyén tr C canh nhau, chiing han nhu etylen glicol.

2. Phan (img th& nhom OH ancol

a) Phan (ng voi axit

Kér qud thee nghiém cho thdy ;
(CH,),CHCH,CH,OH (ancol isoamylic),
hiu nhu khéng tan trong nudc, Khong

e L tdc dung vii axit loding, lanh nhung tan
e == HyqOH | 5
== H0 ==, FyoHES  trong H,S0, dam dac.
E‘:—_ HS0, koidng fé; dam déic .~
{A) {8 ()

(CH,},CHCH,CH,~OH + H,50, — (CH;),CHCH,CH,—050;H + HOH
isoamyl hidrosunfat {tan trong H,50,)

Nhan xét
Ancol tdc dung vdi cic R—OH + HA —= R-A +H,0
wat manh nhu axit suntune o g O 4 HBr —=  CyHs— Br + Hy0
ddm dac lanh, axit mtnc ; & o
dam dac, axit halogenhidric (IIHJ— OH l:iﬂ-[g— ONO,
béc khéi. Nhom OH ancol
T : CH - OH + 3HNO,— CH - ONO, + 3H,0
bi thé bdi gdc axit (A). 3 : 2 2
- CH,- OH CH,— ONO,
b) Phan img vdi ancol glixersl "glixery| trinitrat”

Pun etanol wéi H,S0,
dic & 140°C, et 2 phén tir ancol tich 1 phan tr nude tao thanh 1 phin ur dietyl eie.
(Thye chdt day 14 phén tng thé nhém OH biang OC,Hy).

C,H.0-H + HO—C,H, —”]242‘3—;";. C,H,~0-C,H, + HOH
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3.

Phan img tach nudc
Khi dun vdi H,50, dac o 170°C, cit mdi phan tir ancol tdch 1 phan tir mrde, tao
thanh | phén wr anken.
Hudng clia phan ing tich nuoe ~ CH, —CH, 123044, ey —cH, + H-OH
ndi phan tr twan theo quy tic ||.| %}H Gk
Zai-xép
Nhom OH wu tién tich ra cling vii H & nguyén tir C bae cao hon bén canh dé tao
thanh lién két doi C = C.
Thi di
| Il
H,C-CH-CH-CH H,50,4. t*
T : ‘1—]—[—;}} CH;CH = CHCH; + CH, = CHCH,CH;
H OH H - but-2-en (San phim chinh)  but-1-2n (S&n phim phiy)
Phan img oxi hoa
+ Ancol bac I bi oxi [> R-CH,-OH + CuO —= R-CH=0 + Cu + H,0
hod nhe thanh andehir, andehit
« Ancol bic II bj oxi R—-CH-R’ i
hod nhe thinh xeton. E> og T Cu0 —— R-C-R’+ Cu + H,0
« Ancol bic I11 bi oxi
hod manh thi giy RN
mach cachon.

= Ancol chay tao in )
thanh CO,, H,0 vi [> CpHopy OH + ;'E_DE S nCO; + (n+1) H,0
toa nhiét.

Il - DIEU CHE VA UNG DUNG
1. Diéu ché

a) Diéu ché etanol trong eong nghiép

= Hidrat hod etilen
Xidc tAc axir.

. i
[> CH, = CH, + HOH 12804 300°C, oy oy op

« L&n men tinh bot. |:> (CeH,pOs), + nH,0 o I nCH,,0;
tinh bt glucozd
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b} Pidu ché metanol trong cong nghié¢p
Metanol durce sdn xudt tir metan theo hai cich sau

SCH EH0 =Dy Q0+3H,
Zny, Cridq

CO + 2H, — CH,OH
400° C, 200atm :
Cn
*2CH, + O, 200%C, 100atm 2CH, - OH
2. Ung dung

a) Ung dung cia etanol
Etanol 14 ancol duoc sit dung nhiéu nhat.
+ Etanol duoc ding 1am nguyén ligu d€ san xudt cdc hop chit khde nhir dietyl ete,
axit axetic, etyl axetat....
s Mot phin lén etanol duge ding lam dung moi dé pha ché vecni, dugc phim,
nudc hod,...
« Etanol can duge ding lam nhién ligu @ ding cho dén cdn trong phong thi
nghiém, dung thay xang 1am nhién li¢u cho ddng cd dét trong.
« Dé ¢hé cic loai ruou udng noi rieng hodc cic dd udng cé ctanol néi chung,
ngudi ta chi ding san phim cla qud trinh lén men rugu cac san phim nong
nghiép nhu : gao, ngd, san, lia mach, qua nho,... Trong mot s truding hop con
ciin phai tinh ché loai bd cdc chit doc hai ddi véi co thé. Udng nhi¢u rugu rit ¢d
hai cho stic khoe,

b} Ung dung ciia metanol
« Ung dung chinh clia metanol 14 dé sin xudt andehit fomic (bang cich oxi hod
nhe) vi axit axetic (bang phan tng vii CO). Ngodai ra con dugc diing dé téng hap
cde hod chit khic nhu metylamin, metyl clorua,...
e Metanol 13 chit rat doc, chi cdn mot lugng nho vao co thé ciing c6 thé gay mi
lo, luong 16n hon ¢6 thé gay tr vong,

BAI TAP

1. Trong phang thi nghiém, d& tiéu huy cac mau natri du, trong cée cach dudi day, cach
nao la dung ?
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A. Cho vao mang nudc thai, B. Cho vao ddu hod

C. Cho vao cbn = 96° D. Cho vao dung dich NaQH.
Hay viét cac phuong trinh hoa hoc cila phan ing va goi t8n cac san phdm hiu ca tao
thanh trong cac trudng hop sau

a) Propan-2-ol tac dung v6i H,S0O, d4c & 140°C.

b) Metanol tac dung vdi H,S0, dac tao thanh dimetyl sunfat.

¢) Propan-2-ol tac dung vé&i HBr va H,S0, dun néng.

d) Ancol isoamylic tac dyng véi H,S0, dac & 180°C,

Trong cdng nghigp, glixerol duge didu ché nhu sau : Propen tac dung vdi clo & 45000
thu dugc 3-clopropen ;| Cho 3-clopropen téc dung véi clo trong nudie thu duce
1,3-diclopropan-2-al ; Thuy phan 1,3-diclopropan-2-ol bang dung dich xat thu duge
glixerol. Hay viét cdc phuong trinh hoa hoc cla phan ing xay ra.

Cho 18,6 g mdt hén hap hai ancol k& tigp nhau trong day déng déng clia metanol phan
tng vai Na dur thi thu dude 3,36 Iit Hy, (dkic). Xac dinh edng thic cdu tao va thanh phan
% khoi ludng clla hai ancol trong hén hop dé.

Mét hoc sinh d& nghi so d8 san xuat metanol va etanol di tir cac sdn phim cia cong
nghiép dau khi nhu sau :

CHy Sl o CHG1 OO0 . ey

CHy=CH, —2:8; CHy-CH, 5225 , CH,-CH,Cl — 22 , ch cH,0H
a) Hay chi ra nhitng diém bat hop |i cla cac so dd trén,

b) Hay néu s dé dang dugc ap dung trong cong nghiép va giai thich vi sao nhimg sg
db dd 1a hop I,

. Bang phudng phap hod hoe, hay phan biét cac chét trong céc nhom sau ;

a) Butyl mety| ete, butan-1,4-diol v& etylen glicol {etan-1,2-diol)

b) Xiclopentanal, pent-4-en-1-ol va glixerol.

Trong tinh dau bac ha ¢ mentol, tinh ddu hoa héng cd geraniol. Céng thirc thu gon
nhét elia chung cha & bai khéi niém vé tecpen.

a) Hay viét edng thie thu gon, phén loai va goi tn ching theo danh phap thay thé.
b) Vit phirang trinh hod hoc cla phan g khi cho tac dung v{i Br, du va vdi CuD
dun nong.

Biét rang & 20 °C, kh&i lugng riéng cia elanol bng 0,789 g/imi, cila nudc coi nhu bang
1.0 g/mi, clia dung dich etanol 90% trong nutic bang 0,818 g/ml, HAi khi pha dung dich
etanol 80% thi thé tich dung dich thu dude bang, I16n hay nhé hon t8ng thé tich ciia
etano| va cla nudc d3 ding.
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B PHENOL

55

* Hiéu dnh huémg qua lai gita cdc nham nguyén 10 trong phan 1
va tinh chat hod hoc cha phenol,
o Bigt phuomg phap didu ché va ing dung clia phenol.

| - DINH NGHIA, PHAN LOAI VA TiNH CHAT VAT U

1. Dinh nghia
Phenol I nhimg hop chit hitu co ma phan 1t ¢6 chita nhém hidroxyl (QH) lién
ket true ti€p vifi nguyén tir cacbon ciia vong benzen,
Phenol ciing 14 tén riéng cia hop chit ciu tao béi nhém phenyl liégn két véi nhom
hidroxyl (CgH~OH), chéit tiéu biéu cho ciic phenol. Néu nhém OH dinh vao
mach nhédnh cia vong thom thi hop chit d6 khong thudc Toai phenol md thude
loai ancol thom, Thi du

OH OH HOCH,
O QO™ O
Phenol : phenol o-crazol Ancol thom : ancol benzylic
2. Phan loai

« Nhimg phenol ma phan ur ¢ chira | nhém OH thi phenol thube loai menophenol
Thi du : phenol, o-crezol, m-crezol, p-crezol....

e Nhimg phenol ma phin tr c6 OH OH OH HO

chita nhiu nhém OH thi phenol @' @ @

thudc loai poliphenol. Thi du : HO OH
catechol rezoxinol hidroguinon

""h\"

3. Tinh chat vat i

Phenol. C,Hs—OH, Ia chdt ran khong mau, tan it trong
nudc lanh, tan vo han & 66°C, tan 151 trong etanol, ete va
axeton,... Trong qud trinh bao quén, phenol thutmg bi
chiy rita vi thim mau ddn do hit 4m va bi oxi hoid bén
oxi khéng khi.

Hinh 8.6. M3 hinh
phén & phenal
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Phenol doc, khi tiép xdc vdi da s€ gay bong. Cdc phenol thudmg 14 chét ran, c6
nhigt do s6i cao. O phenol cling ¢6 lien két hidro lign phan i weng e nhu
o ancol,

Il - TiNH CHAT HOA HOC

1. Tinh axit
CHsOH  NaoH O ¢ng nghiém (A) c6 nhimg hat chét
e H " g 4
Co ran 1a do phenol tan it trong nude. O
dng nghiém (B) phenol tan hét 14 do
da tac dung v&i NaOH tao thanh
iy e natr1 phenolat tan trong nudc.
H,G — = GgHsOH r —]  CgH:ONa |
= + fe +
CaHiOH U] MaOH [[—] co,
(A (B8) ic)

CiH:OH + NaOH — CH.ONa +H,0
O éng nghiém (C), khi suc khi cacbonic vao dung dich natri phenolat, phenol
tdch ra 1am vin duc dung dich :

CgHs—ONa+ CO, +H,0 — CgH;OH +NaHCO,
Phenol ¢é lic axit manh hon ancol (khéng nhimg phan img duoc véi kim loai
kiém mé con phan tng duge vdi NaOH), tuy nhién nd viin chi 12 mét axit rit veu
(b1 axit cachonic ddy ra khoi phenolat). Dung dich phenol khong [am déi miu
quy tim.

2. Phan img thé o vong thom oK

OH
Nhé nrde brom vao dung dich By -
phenol, mau nude brom bi mét + 3Br, — + 3HBr
vii xudt hién ngay két tia tring.

Br

Phan img niy duge dong dé
nhin biét phenol.

Phan g th& viio nhan thom & phenol dé hon & benzen (& didu Kién ém diu hon,
thé dugc dong thii cd 3 nguyén tor H & cic vi tri artho ¥4 para).

2.4 G-tribromphenal (k&1 tha trang)

3. Anh huong qua lai gitla cac nhom nguyén tir trong phan tir phenol
Vi sao phenol ¢é luc axit manh hon ancol ? Vi sao phan dng thé vio nhan thom
& phenol dé hon & benzen ? D6 14 do Anh hudmg qua lai giita gdc phenyl v nhém
hidroxyl nhu sau :
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Cap electron chua tham gia lién ket cha nguyén tr oxi do &

cach cic electron m cioa vong benzen chi mdt lién két @ nén e
tham gia lién hop vai cdc electron n cua vong benzen lim C
cho mat dé electron dich chuyén vio vong benzen (mili tén

cong & hinh bén). Diéu d6 din 16 cic hé qui sau

¢ Lién k&t O-H wo nén phin cue hon, lim cho nguyén or

H linh déng hon.

» Mit do electron & vdng benzen ting 1én, nhit 12 & cic vi uf o vi p, 1am cho
phan img the dé ding hon so véi benzen va déng dang ciia nd,

o Lién két C-0 ry nén bén vimg hon so véi o ancol, vi thé nhém OH phenol
khdng bi thé bai goc axit nhu nhém OH ancol.

Il - DIEU CHE VA UNG DUNG

1. Diu ché
Trude kia ngudi ta sin xudt phenol tir clobenzen (xem bai Ddn xudt halogen).

Phuong phap chu yéu diéu ché phenol trong cong nghiép hidn nay 12 sin xuit
ddng thai phenol vi axeton theo so dd phan img sau :

CH, E—;—mh CH{CH{CH, ), —221881: 2304, ¢ H.OH + CH;COCH,

Ngodi ra, phenol con duge tich tir nhwa than di (sén phdm phu cua qud trinh
Tuyén than cdc).

2. Ung dung
 Phin lén phenol duge ding dé san xudt poliphenolfomandehit (dimg lam
chét déo, chat k&t dinh).

« Phenol duge diing d€ diéu ch€ duge phim, phim nhuém, thudc nd
(2,4,6~trinitrophenol), chédt kich thich sinh trudmg thue vat, chit diét co 2.4-D
(axit 2,4—diclophenoxiaxetic). chat di¢t nim mac (nitrophenel), chit trir sau bo....

BAI TAP

1. Khi thay nguyén tif H elia hidrocacbon bang nhoém OH thi dude odn xust hidroxi, Hay
d@ién chir B (ding) hodc S (sai) vao ddu | ] & mdi dinh nghia sau .
a) Phenol 13 dan xuét hidroxi cia hidrocacbon them. [ ]
b} Phenol 14 din xudt hidroxi ma nhim OH dinh vai C cla vong thom. [ ]
c) Ancol thom |4 din xuat hidroxi ciia hidrocacbon thom, [ ]
d) Ancol thom |a déng ddng cda phenal. [ |
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. Hay viét cong thits c8u tao cac dong phén of eéng thic phan i C;H,0 chla vong banzen.
Goi t&én va phén loai ching theo nham chife.
. Hay dua ra cac bing ching thut nghiém (viét phudng trinh hoa hoe cda phan (mg)
dé chimg td rang -
a) Phenol cé luc axit manh hdn atanol. Giai thich,
b) Phan (mg thé & vong benzen cla phenol dé hdn clia nitrobenzen. Giai thich.
. Cho phenol tac dung véi hidro b xc tac i v dun ndng thi thu duge xiclohexanal. Vigt
phiidng trinh hod hoc clia phan dng va d& nghj phuong phap tach 18y xiclohexanal va
thu hdi phenol con du (dyva vao tinh chat vat li va hoa hoc).
. Hay nhan bidt céc chit trong cic nhdm sau day dua vao tinh chat vat Ii va hoa hoc

cla ching : :
a) Phenol, etanol va xiclohexanol. b} p-Crezol, glixerol va benzyl clorua.
. Cho tir tir nutc brom vae mat hin hdp gbm phenol va stiren 88n khi ngling mét mau thi
hét 300.0 g dung dich nudc brom ndng 46 3,2%. DE trung hoa hén hgp thu dude cén
ding 14,4 ml dung dich NaOH 10% (D = 1,11 glem?). Hay tinh thanh phén phan trém
cla hdn hap ban dau.
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%m’ Lién
_""\-\?,.ﬂ"'l:T-

f ;é THUOC NO

Tir o xura, con ngudi da bidt ding cdc mudi nitrat (kali, natri,...) dé ché thuéc nd den,
Ca le thue 1€ dé da goi v cho cdc nha hod hoc rdng nhimg hop chat hiu oo co cha nham
NEY, hodc NO, ¢6 thé c6 tinh chit chay nd 7 That vay, ngudi ta nhan thdy ring cac chat
hitu cor ma trong phan t chia nhige nhém nitro thi déu la nhimg chat né manh, thi du

MOy CH;
*’FHEQHGI _ Ol L INCY,
CHONOD, : @
e e -. | _
-!:I-I?'E:_!iﬂﬁz NG NG
triniteogliverol trinitrobenzen trinitretoluen ttinitrophencl

La mot kT sir hod hoe, do kinh doanh viéc sdn xudt thude nd trinitrogliserol, A. No-ben
(A, Nobel) d3 trdg thanh mat triéu phi. Sau mét vy né bdt nga, sudmg san xudt
trinitroglixerol clia ong chi con 13 mt cai b sau thim. Em trai No-ben, cac ki suva cong
nhan lam viéc trong xuwomg déu wr nan. "Thudc nd chién tranh |4 1ai hoa cho con nguai”,
ngdm vay nén trude khi mar, No-ben da viet di chie glanh giatai eda minh ding lam giad
thung cho nhimg cong trinh khoa hoc vi hod binh va hanh phic cGa nhan logl.

D6 la ngudn gdc cha Gidi thudmg No-ben, mét giai hang ndm duoc trao ting che nhimg
cing trinh xudl sdc co ¥ nghia va gia tri to ldm trong cac linh vue khoa hoc, van hioe wa
hoa binh.
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Bai
56

LUYEN TAP
Ancol, phenol

* Hidu mdi lién guan gida cdu tric va tinh chat dac trumg cda ancol, phenol.

e Rén luyén ki ndng tdng kél so sanh cdc loai chat hou co.

| - KIEN THUC CAN NAM VUNG

| | Ancol | , Phenol
| = |
. )
i -
g | ROH+NaOH —%— | CgHsOH + NaOH —>
; i CgH:ONa + H,0
g
% ROH + HA —» R-A+H.0 C,H,OH + HC A
o o R 3B + 24,6 — BryCoH,0H4
—FHEEDN Anken
17002
| o - Hidrat hoé anken
b - Thé X thanh OH | : |
| 'E. 2 an CEHECH[CHEJE N0g; 21HA50 4 CEH5":JH
@ MNadH, H
a R-X ROH

Mguyén liéu d8 sdn xust andehit, axit, | Ding d2 sén xudt chat déo, thudc nd, |
aste, chdt déo, dung mdi, nhién liéu, d6 | dugc phdm, phdm nhudm, thudc trir |
udng, duge pham | dich hal
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Il - BAI TAP

1.

Hay dign chir D (ding) hodic chif S (sai) véo céc du [ ] 6 mdi ciu sau

a) Ancol 1a hdp chét chita nhém OH lién két truc tiép vdi nguyén ti C lai hoa sp? [ ]
b} Phenal 14 hdp chét chita nhiom OH lién ket true tigp véi nguyén tlr G lai hod sp?. [ ]
c) Phan tf ancol khong duge chira vong benzen. [ ]

d) Lién k&t C-O & ancol bén hdn ligén két C-O & phenal. [ ]

e) Lign k&t O—H & ancol phan cue haon lién két O-H & phenol. [ ]

Hay so sanh ancol vdi phenol vé dac di€m cdu tao, tinh chét hod hoc dac trung va néu
nguyén nhan din dén su khac nhau gilta ching.

Hoan thanh cac phudng trinh hod hoe cila phan {ing sau, v& rd vbng benzen :

a) o—-BrCzH,CH,Br + NaOH (dd} — | b} p~-HOCH,CzH,OH + HBr —

6) m—HOCH,CH,OH + NaOH (dd) = ;  d} p-CH3CgH,OH + Br, (dd) —

Hién nay, trong cing nghiép ngudi ta diu ché etancl va phencl nhw thé nao ? Viét so
dé phan dng.

. D&t chay hoan toan mét hén hap gém hal ancol ké tiép nhau trong day ddng déng cla

metanol, ngudi ta thu duge 3,584 lit CO, (dkic) va 3,86 g H,O.

a) X4c dinh cong thic phéan t cda hai ancol va thanh phan phan tram cda chung trong
han hdp.

k) Hai ancol nay c6 thé cb cong thic cdu tao nhur thé nao 7

6*. Hay viét cac phuong trinh hoa hoc clia phan (ng dé thuc hién cac chuyén hod sau :

a) CH3CH,CH,Br thanh CHyCHBICH, ;
b) (CH3),CHCH,CH,OH thanh (CH,),C{OH)CH,CH,.

7*. Hay hoan chinh s¢ d6 phan (g sau (cac chif cai va d&u héi chi cac san pham chinh) :

KOH, etanol HEI KOH, etanol HCI
CH3CHCH,CH,CI - A - B e N g
3] e o o
Ch3 NaOH . . MaCH . o NaOH
H,0 Hr::HH H40 t*| HOHH H.0
v
? ; 7 7 ?
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‘Bit THUC HANH
57  Tinh chit cia mét vai dan xust
halogen, ancol va phenol

* Thyc nghiém vé tinh chat vat 1§ va hoa hoe cda mét vai dan xudt
halogen, ancol va phenol.
» Biét than trong khi tién hanh thi nghiém vir cae chat chay, né, dac.

| - NOI DUNG THi NGHIEM VA CACH TIEN HANH
Thi nghiém 1 : Thuy phian ddn xvét halogen
Thém 2 ml nude car vio ong nghiém chia 0,5 ml 1,2-dicloetan hogc clorofom.
Cho tiép 1 ml dung dich NaOH 20% vao 6ng nghiém. Pun s6i. Gan iy 16p muedic,
axit hod bang HNO; réi thir bang dung dich AgNO;. Quan sdt hiér twong xdy ra,

Thi nghiém 2 : Tac dung cua glixerol vii dong(IT) hidroxit

Cho vao 2 dng nghiém, mdi éng 3 giot dung dich CuS0, 5% va 2 ml dung dich
NaOH 10%. Lac nhe. Nho tiép vio ong thit nhat 5 giot glixerol, vao éng thit hai
5 giot etanol rdi lic nhe. Quan sét su bién doi cha ket tia vi mau cla dung dich,
Sau dé nho tir tir dung dich axit clohidric vio cd hai dng nghiém va quan sét hién
tuomg xay ra.

Thi nghiém 3 : Thic dung cna phenol vdi brom
Nhi tir tir timg giot nudc brom vao dng nghiém chita dung dich phenol. Quan sit
hién twrgng xay ra vi viét phuong trinh hod hoc cia phan tng.

Thi nghiém 4 : Phan biét etanol, glixerol va phenol

Phéin biét ba dung dich etanol, glixerol va phenol chita trong ba lo khéng nhin,

Il - VIET TUONG TRINH
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ﬁ”f?‘g ANDEHIT - XETON
\ AXIT CACBOXYLIC

1 Dic diém céu tao cua nhém eachonyl va nhom cacboxyl.
= Phén ting cing vao nhom eacbonyl.

71 Phén ting oxi hod andehit va xeton,

™ Tinh axit v& phan {ing este hoa raa axit cachoxylic,

7 Phudng phap diéu ché va dng dung cua andehit va
axit cacboxylic.

Ba dung eu téng hap hits cg Hoa, qud, thyc vat thudng oo chia céc hop chat
thudc loai andehil, xeton va axit cacbaxylic.
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Bii  ANDEHIT VA XETON
58

* Bigt dinh nghia, cdu tric, phan [oai, danh phap cia andehit va xeton.
o Biét tinh chat vat li va hiéu tinh chat hoa hoc cia andehit va xeton,
e Biét phuong phap didu ché, (ng dung cla fomandehit, axetandehil vi axelon.

| - DINH NGHIA, CAU TRUC, PHAN LOAI, DANH PHAP VA TINH CHAT VAT LI
1. Dinh nghia va cau tric

a) Binh nghia
* Andehit 4 nhiing hop chat hitu co ma phan tir ¢6 nhém CH=0 lién két truc tiép
vdi nguyén tir cachon hodc nguvén tir hidro.
Nhém —CH=0 li nhém chife ciia andehit, nd duge goi la nhém cacbandehit.
Thi dy : HCH=0 (fomandehit), CH,CH=0 (axetandehit),...
¢ Xeton la nhimg hop chil hitu ¢o ma phin td ¢6 nhém >C=0 lién két truc tigp
vdi hai nguyén tr cacbon. Thi du :
CI—I_!,—'L;T"'—CHH ' CH3—F—C{,H5
O O
h) Ciu trie ciia nhém cachbonyl
» Nhém >C = O duoe goi 1a nhém cacbonyl.

- 1204\51”“0‘5' @ @
{/
o] ¢l

a)
Hinh 9.1. Ciu tnic cda nhom eacbonyl (a) ; M& hinh phén 1 andehit fomic (b) va axaton [c)

Nguyén tit C mang lién kél doi & trang thdi lai hod sp?,

Lién két doi C=0 gdm mat lign két o bén vii mot lien k&t n kém bén. Gée gitta
cdc hién két ¢ nhém >C=0 gidng vai goc gilta cac lién két >C=C< nic 13 = 1207,
"Trong khi lign két C=C hidu nhu khong phén cuc, thi lién két >C=0 bj phén cuc
manh : nguyén tir O mang mot phin dién tich 4m, 8-, nguvén tr C mang mot
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phén dién tich duong, *. Chinh v vy cdc phén ing cua nhom =>C=0 co nhimg
diém gitng vi nhimg diém khdc biét so véi nhim >C=C<.

2. Phan loai

Dura theo ciiu tao cha gdic hidrocacbon, nguii ta phin chia andehit v xeton thanh

ba loai : no, khong no va thom. Thi du : CH;—CH=0 thugc loal andehit no,

CH, = CH-CH=0 thudc loai andehit khong no. C,H.CH=0 thudc loai andehit

thom, 'CI-[?'—(":—CH] thudc leai xeton no, CH3—t’I_|T—CEH5 thuoe loai xeton thom.,...
O O

3. Danh phap
o Andehit : Theo IUPAC, tén thay thé cua andehit gém tén cla hidrocacbon theo
mach chinh ghép v dudi al, mach chinh chifa nhém —CH=0, dédnh s6 1 tr
nhém d6. Mot s6 andehit don gidn hay dugc goi theo 1én thong thudng cd ngudn
goc lich sk Thi du -

Andehit Tén thay the ‘ Tén thong thudng

s A S | s
HCH=0 | metanal | fomandehit {andehit famic) |
CH,CH=0 | etanal axetandehit {andehif axetic)

|

| CH4CH,CH=0 propanal | propionandehit  (andehit propionic)
{E'HQ?EHCHEGHﬂ‘J J-matylbutanal | isovalerandehit (andehit isovaleric)
CH,CH=CHCH=0O | but-2-an=-1-al | crotanandehit fandehil crotonic)

e Xeton : Theo TUPAC, tén thay the ciua xeton gom tén cua hidrocachon tuong
(mg ghép vai duci on, mach chinh chita nhém >C=0, déinh 56 1 tir ddu gdn nhém
d6. Tén géc — chife cia xeton gém tén hai géc hidrocacbon dinh véi nhém >C=0
va tr xeton. Thi du ;

O O 0O
Tén thay thé propan-Z-on butan-2-on but-3-en-2-on
Tén goc - chire :  dimetyl xeton etyl metyl xeton metyl vinyl xeton

« Andehit thom dédu day, C;HCH = O duge goi li benzandehit (andehit benzoic).
« Xeton thom ddu diy C.H.COCH; dugc goi 1a axetophenon (metyl phenyl xeton).
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4. Tinh chat vat li

Fomandehit (1, : —19°C) vi axetandehit (1, : 21°C) I nhimg chiit khi khong miu,
mii xéc, tan rit 16t trong nude vi trong cdc dung moi hitu o

Axeton li chit long dé bay hei (1, : 57°C), tan vo han trong nurde va hod tan duoc
nhiéu chat hitu co khic.

So v hidrocachon ¢é cling s6 nguyén tir C trong phan tr, nhiét do nong chay,
nhiél d¢ soi cla andehit v xeton cao hon. Nhung so vdi ancol ¢é cling s nguyén
tr C thi lai thap hon.

Mdi andehit hodc xeton thutmg cd mii riéng biét, ching han xitral cé mii sa,
axeton ¢& mili thom nhe, menton cé mii bac hi, andehit xinamic c6 miu qué....

Il - TINH CHAT HOA HOC
1. Phan img cong
a) Phan &ng cong hidro (phan ing khir)

Khi c6 xidc tic Ni dun nong, "
andehit cong viéi hidro tao ra CH;CH=0+H, B, CH ;CH,—OH

ancol bac I, xeton cong vdi hidro CH; {j CH; + H, —;- CH,4 CH -CH,
tao thinh ancol bic I1. ﬂ DH

b) Phan img cong nudc, cong hidro xianua
» Lién két dd1 C=0 o fomandehit

co phan (ng cong nudc nhung - 6 HOH — H,C OH
san phim tgo ra cé hai nhém OH ~ ~ “OH

ciing dinh vio mot nguyén ur C (khting bén) N
nén khong bén, khong tich ra ,

khoi dung dich duok. CH;~C~CH, + H-CN — CH; ~C ~CH,
o Hidro xignua cing vao nhom 8 OH
cacbonyl tao thanh san phim bén xianohidrin

goi la xianohidrin.
" Phan tng cong hidro xianua vio CH;CH=0 + N=C - CH_,_iT'TH-—D
nhém cachonyl xdy ra qua hai C=N

giai doan, anion N=C” phin tng  cp,cH-0™+ H™ - CH,CH -~OH
& giai doan ddu, ion H* phin iing | [
=N C=N

O giai doan sau.
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2. Phan tmg oxi hoa

a) Tac dung véi brom va kali pemanganat
» Thi nghiém :
— Nhd nudec brom vao dung dich axetandehit, miu ciia nide brom bi mit.
— Whé nudic brom vao dung dich axeton, miu cua nude brom khong bi mit.
— Who dung dich kali pemanganat viio dung dich axetandehit, méau tim bi mat.
— Nho dung dich kali pemanganat vio dung dich axeton, mau tim khong bi mét.
e Gidi thich : Xeton kho bi oxi hod. Andehit rit dé bi ox1 hod, né 1am miét mau
nudc brom, dung dich kali pemanganat vi bi oxi hod thanh axit cacboxylic,
thi du :
RCH=0 + Br,+ H,0 — RCOOH + 2ZHBr
b} Tac dung véi ion bac trong dung dich amoniac
o Thi nghiém ; Cho dung dich amoniac vao éng nghiém dung dung dich bac
nitrat dén khi k&t tia sinh ra bi hod tan hoan toin, thém vio dé dung dich
axetandehit rdi dun ndng thi thay rén thinh dng nghiém xudt hién 16p bac sdng
nhu guong, vi thé goi la phan ing tring bac.
o {51z thich : Amoniac tao véi Ag™ phidc chét tan trong nude. Andehit khu duge
Agt i phitc chét dé thanh Ag kim loai :
AgNO; + 3NH; + H,O — [Ag(NH;),10H + NH,NO,
(phirc chat tan)
R-CH=0 + 2[Ag(NH;),]JOH — R-COONH, + 2Agi + INH, + H,0
Phan iing trang bac duoc img dung dé nhin biét andehit va dé tring guong, tring
rudt phich.

3. Phan img ¢ gdc hidrocacbon
Nguyén nr hidro & bén canh nhém cacbonyl dé tham gia phin tmg, Thi du ;
CH,~C~CHj + B, Bl 2L CH;~C~CH,Br+ HBr
O O

Il - DIEY CHE VA UNG DUNG
1. Giéu ché

a) Tir ancol

» Phuong phap chung dé diéu ché andehit v xeton 14 oxi hod nhe ancol béc I,
bic Il twong tmg bang CuQ (xem bai 54),
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« Fomandehit duotc diéu ché trong cong nghiép bang cdch oxi hod metanol nhd
axi khong khi & 600 — 700°C véi xdc tde 14 Cu hode Ag
2CH,— OH +0, —A&®C , YJHCH=0 + 2H,0
b) Tir hidrocacbon

Cic andehit v xeton thong dung thudmg duge sdn xudt tit hidrocacbon 1 san
pham ciia qud trinh ché bién diu mo.
« Oxi hod khang hoin toidn metan la phuong phip maéi san xudt fomandehit :

Q0
CH, +0, —— HCH=0 +H,0
« Oxi hod etilen 14 phuong phip hién dai san xudt axetandehit :

2CH,= CH, + 0, — =223 , ICH,CH=0

e Oxi hod cumen rédi che hod véi axit sunfuric thu duge axeton ciing v phenol :

(CHy),CH — CgHs —292 tifuphin_DEDE,CH, - CO - CH, +CgH; - OH

2. Ung dung

a) Fomandehit

Fomandehit duge dimg chil y#u dé san xudlt poliphenolfomandehit (lam chat
déo) va con duge ding trong téng hop pham nhudm, dugc phim.

Dung dich 37-40% fomandehit trong nude goi la fomalin (con goi la fomon)
duge diing dé ngam xdc dong vit, thuoc da, tiy ué, diét ring,...

b) Axetandehit
Axetandehit chit y&u duge ding dé san xudlt axit axetic,

¢} Axeton
Axeton ¢6 kha nang ho# tan 181 nhiéu chit hitu co va cling dé dang dugc gidi
phéng ra khoi cic dung dich dé (do nhiét d¢ o1 thip) nén dwoe ding lam dung
mé&i trong sédn xudt nhiéu loai hod chél, ké cd mét s6 polime.
Axeton con ding 1am chat ddu dé tong hop ra nhiéu chat hitu co quan trong khdc
nhur clorofom, iodofom, bisphenol-A,...

BAI TAP
1. Hay dién cac cum tir hodic ki hidu dudi day vao chd trdng trong cau sau sao cho phl hdp |

"Lién két doi ©=0 gém ..{1)... va ...(2)..., C v& O d&u & trang thai ...(3)..., O ¢ ...{4)...,
18n han nén hat ...(5)... v& phia minh lam cho ...(6)... trd thanh ...(7)... . O mang dign
tich ...(8)..., C mang dién tich ...(9)...”
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2.

Ac:lign két ; B electron ; C:lién k&t o :D :phdncyc E: lign kétn, G : 8",
H:déamdién ;1:56 ;K:laihoa sp?.

Hay lap céng thiic chung cho day déng déng cla andehit fomic va cho day ddng déng
cua axeton.

3. Goi tén thay thé va tén thong thuding (néu cd) cac andehit va xeton sau :

F =9

w

a) CH,CHO b} CHLCH{CIICHO ¢) {CH;),CHCHO
d) CH,=CH-CHO e) trans—CH;CH=CHCHO g) CH,COC;H,
h) p~CHyCgH,CHO i) Cl;CCHO k) CH,=CHCO CH,
. Vgt edng thife cAu tao cac hgp chat sau :
a) Fomandehit b} Benzandehit
o) Axeton d) 2-Metylbutanal
e) But-2-en-1-al g) Asxetophenon
h) Etyl vinyl xetan i} 3-Phenylprop—2—an—1-al (¢4 trong tinh déu qué)

a) Céng thifc phan & C H,,0 ¢é thé thude nhiing loai hdp chat nao 7 Cho thi du d&i vai
C,Hg0.

b} Vi&t cdng thilc cdu tao cac andehit va xeton ddng phén cb céng thilc phan tir
CeH 0.

Hay giai thich vi sao :

a) Cac chit sau déy cd phan 0 khii x8p x nhau nhung lai cb diém séi khac nhau nhidu :
propan-2-ol (82°C), propanal (48°C) va 2-metylpropen (-7°C).

by} Andehit fornic (M = 30,0 g/mol) tan trong nuoc tot hon so vdi etan (M = 30,0 g'maol).
Hay néu dan chimg (cd viét phugng trinh hoa hoc cla phan (ng) ching o .

a) Andehit va xeton déu la nhimg hgp chét khéng no.

b) Andehit dé bi oxi hod, edn xeton thi khd bi oxi hoa,

c) Fomandehit c6 phan (ng efing HOH

Hay dién chil © (ding) hodc S (sal) vao diu [ ]4 mdi cau sau -

a) Andehit |& chét khif yé&u hon xeton. [ ]

b) Andehit no khéng tham gia phén (ng cbng. [ ]

c) Andehit no 1& hap chét ma nhém —CH=0 dinh véi gdc hidrocacbon no hoac H. [ ]
d) Cdng thifc phén tf chung clia céc andehit no 1a C H, 0. [ ]

&) Andehit khéng phan ing vé& nudc. [ ]

. Vit phugng trinh hod hoc cla cac phan (ng xdy ra theo cac so d6 sau :

co +H= &1 - 0, xt B +."-'|QHD;3_|'NH3 2

1']- p tl:l tEl

a)

b) CH,=CH, - +0, PdCl, CuCly s B +HEH ' D

llJ-

_BgH L

¢) ChsCH=CH, 29340 g €0, g

d +Hp, Hi cud | rBraHY
) CgH:OH R K — y L
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107.0x1 hod 4,60 g hén hop chita cling 58 mol ¢la hai ancol dan ehife thanh andehit thi
ding hét 7,85 g CuQ. Cho toan bé ludng andehit thu duge phan (ng vdi dung dich
AgNO; trong ameniac thi thu dude 32,4 g bac. Hay xac dinh cdng thifc ciu tao cla hai
ancol d6, biét rang cac phan (ng déu xAy ra hean toan,
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Cém ﬁp_’#

LIEN KET DOI €=0 CO PHAN UNG
TRUNG HOP KHONG ?

Teany hop 1a mét phan ing dac trung cla lién k&t C = C anken. Ligu lign két C = O &
andehit vi xeton co phan ing iring hop khong 1

Chi ¢o fomandehit, axetandehit va axeton 1a oo phén Gng twong by phdn mg tring hop.
O cée lo dung fomalin (dung dich 40% fomandehit), sau mot thei gian bao guan thutmg
thay xudt hién mot Iip bt mau trdng ling xudng diy binh, D6 chinh 1a san phim t tring
hap cha fomandehit, polioximetylen, hay con goi 1a paraiom

nCH, = O Ry 2 CH=0-CH ,~0-CH,~0-...—=TCH,O7, v&i n=10-100

¥ rang thai khi, fomandehit ciing bi trime hoa thanh trioximetylen. Axelandehit khi co
MC LA axit b trime hod thanh parandehit hodc tetrame hod thanh metandehit,

CH3

] e
CHy CH (‘H}CH CHOCH;,
~ i i %
{ 2. 4 &
CH CHy CHCH CHCHy by e
j _ . k HE
~ o 2 o~ P il

trigximetylen (chat lng)  parandebit ichdt ldngd  metandehit (chdt rani

Cae polime va oligome ké trén khi b dun ndng vai nude c6 mat axit hay kiém déu bi
phan huy trd lai phin K andehit ban diu. Vi the axetandehit inhigr do sbi 13 2190) o
bao qudn va van chuyén dudgi dang parandehit inhiet do soi la 124°0),

Metandehit chay toa nhigt manh nhu cdn, vi vy duoc gol 13 "edn khd". Truee kia, cdn
ki) duge sir dyng fam chat dét i3t thudn loi cho cac doan tham biém, céc tho san, ... hoat
diing & ving Bac Cyc hode érnhomg ngon mii quanh n3m bang tuyét bao phi.

Mpay nay, ngudr ta ding nhimg chat dac higu dé lim cho etanal hoa rdn ngay & nhiet do
thinmg va cang goi la con kho. Con kho duoc ding dé dun ndu ngay trén cac ban tiée vi
nh an todn hon so voi cic bép ga nhdb.
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¢ Bat  LUYEN TAP
:::. 59 Andehit va xeton
i h?-‘"f;.#a. o

o Nam vimg sir gidng nhau va khac nhau vé ciu tric va tinh chat

hod hoc cia andehit va xeton.
¢ Win dung dé gidi cic bai tdp nhan biél, so sdnh va diéu ché

andehit va xeton.

Andehit

| A e
o -
H""J:_G

Keton

Rl Bt -
~eLd
P

- Ligén két hidro

| O dang nguyén chit khing cb lign ket hidro.

8] dung dich, co lién két hidro wai nudc
H i &
S
'
| il

R o

& diéu kién thudng andehit C, va C, I chit
khi, cac andeahit khac b chét 1dng hosc ran,

¢6 1 cao hon hidrocachon nhung thdp hdn |
ancal tuang tng. Andehit G, va G, tan 5t |

trong nuitic. Cac andehit déu of mui rigng higt.

Tinh chit hoa hoc | Tinh chét vat li

Bigu ché

Ung dung |

P

| RCH=0 +H, —— RCH.OH
| RCH=0 +HCN — RCH{OH)CN
| RCH=0 + 2{Ag(NH),JO0H — 2Ag+ +

RCOOMNH 4+ 3NH o+ H O

{ RCH=0+Br;+ H,Q = R-.COOH + 2HBr

Cuid, t°

RCH,OH ——-» RCH=O

a
i

2CH,OH + 0, > 2HCH=0 + 2H,0

pham, ndng dudc, chat bdo quan, tdy ud, ..
Axstandehit ding dé san xudt axit axetic,
dude phdm, ..

{1 darg nguyén chil khing e lién kel hidr,
O dung dich, &8 hén két nidro vl nuse ;

Ry o

(3 diéy kign thuting, céc xeton la chat lang

hodic rdn, c¢d t. cao hdn hidrocacbon
nhung thap han aneel tweng (ng. Axetan
tan v& han trong nugc. khi s8 C trong
phan tr t&ng 18n thi dd tan trong nudc
gidrn dén.

RCOR + Hy M5 RCHOHIR
RCOR + HCN —» R'CICNIOHIR
Khndng co phan img frang bae.

CHa DOo0H
lEH-.:] CC}""G’H& TBFE —%ﬁa—r' >
1:H3—C|:]—1:Hzﬁ-r
]
RCHOHR 290, RcoRr

CgHsCHICH,), —> CgHZOH + CH,COCH,

Eomandshit ding d& san xust chat déa, du:::. : Axatan-d-.‘JTg cho san xudt cht déo, dugc

pham, néng dugc. lam dung mbi. Mt sd
xaton khac diing trong san xuft nudc hoa.
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Il - BAI TAP

y

2

Hay néu d3c didm ciu tric cla nhom cachonyl, va nhidn xét v& sy khac nhau gilta
nhém chic andehit va nhom chifc xeton.

Hay so sanh nhiét 88 néng chay, nhiét dé soi va dd tan trong nutic ella andehit, xeton
véll ancol tudng (g, Gidi thich nguyén nhan dan tai suf khac nhau gilia chung.

a) Hay néu nhilng phan (ing & nhom chiic cla andehit va cla xeton, cho thi du minh hoa.
b} H&y néu cac phdn (hg cb thé dang d€ phan bigét andehit va xeton, cho thi du
minh hoa.

4. a) Hay néu phuang phap chung digu ché andehit va xeton.

8*,

b} Hay viét phuong trinh hoa hoc cla phan (ng digu ché andehit fomic, andehit axetic
va axeton trong cong nghiép hién nay.

¢) Fomon hay foralin 1a gi, ching dude s dung &8 lam gi 7

Ding phudng phap hoa hoc hay phan biét cac chat trong cac nhém sau, viét phuang
trinh hoa hot céc phén (ng xay ra

a) Fomalin, axeton, xiclohexen, glixerol.

b) Ancol benzylic, banzen, benzandehit.

Tir quéa cay hdi ngusi ta tach duge 4-metoxibenzandehit, tir qua cay hdi hoang tach
duoe pisopropylbenzandehit, 1ir qua cay vanilla tach dudc 4-hidroxi-3 metoxibenzandehit
{vanilin, ding lam chat thom cho banh keo). Cho bigt nhom metoxi 1A CH;0-

a) Hay viét cong thifc ciu tao cla cac andehit néu trén va ndi ngay (n + v) cla ching
ma khéng c&n ding céng thifc tinh toan.

b} Trong ba chat trén chat ndo tan trong nude nhidu han, chit nao o6 nhigt do sdi cao
nhat, vi sao 7

Khi nung néng butan vai x0c tc ngudi ta thu duge 3 anken déu co cong thic phan tr
C,H;. Cho 3 anken d6 phan dng véi H,O, & nhiét db cao, co xGc tac axit, rdi oxi hoa
c&c ancol thu dugc bing CuQ d nhiét d6 cao thi thu dutc hon hap cac ddng phan cb
céng thitc phan t0 C,;HL0.

a) Hay viét sg d& phan (g bidu dién qua trinh néu trén.

b} Hay chi rd san pham chinh, phu & méi phan (ng da cho.

Cho canxi cachua phin (ing vai nude rdi ddn khi sinh ra suc qua dung dich gém HgSQO,,
H,S0,, H,0 & B0?C thi thu dude hén hdp A gdm hal chét khi. BE xac dinh hidu sudt
phan (g ngudi ta cho 2,02 g hin hdp A phdn (ng v dung dich AgNQ, trong
amaniac du, thi thu dudc 11,04 g hén hop rén B.

a) Hay viét phuang trinh hod hoc cla cac phan ing xay ra.

b) Tinh hiéu sudt phan g cdng nudic vao axetilen frong trudng hgp da néu.
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9*. Trong qua trinh béo quén, fomalin bl duc dan, sau d6 1ang xudng day binh thanh idp
bét mau trdng. Phan tich chat bot mau trdng db thdy C chigm 39,95 %, H chiém 6,67 %.
Pun chat bat mau tring dd vai nudc co thém vai giot axit thi thu duge mét dung dich cb
phan (mg tréng bac. Hay x&c dinh cong thifc cla chat bit mau trang va giai thich nhing
hién tugng néu trén.

10, Hay dién chil B (ding) hodc S (sai) vao ddu [ | & mi cau sau :
a) Andehit axetic dudc sén xudt chl vEu tir axetilen [ |
b) Axeton dudge sdn xudt chd yéu bang cach oxi hoa propan-2-ol [ ]
¢) Fomandehit thudng duge ban dudi dang khi hoa long [ ]
d) Ngu@i ta lau sach san mau trén mong tay bang axeton [ ]
11. Hay ghép cac t&n andehit hoac xeton cho & oft bén phai vao cac cau cho & oft bén trai ;

a) Mui s3 trong ddu gbi ddu 1a cla .............. A. andehit xinamic
b} MUi tham dac trung cla keo bac ha 18 cda ... B. xitral
c) Mui thom cla qué laclha ... C. menton

0. vanifin

12. Hay viélt céng thifc céu tao cla cac chat chia C, H va O ma md hinh cda ching cho

dudi day :

a) b) <l d)
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AXIT CACBOXYLIC :
CAU TRUC, DANH PHAP
VA TiNH CHAT VAT LI

* Bigt dinh nghia, phan loai va danh phip cla asit cachoxylic,

® Higu mdi lien guan gitra cdu tric cda nham cacboxyl va lien kér hidro
¢ axit cachoxylic voi tinh chat vat i cua chuing.

| - DINH NGHIA, PHAN LOAI, DANH PHAP

1. Dinh nghia
Axit cacbexylic 1 nhitng hop chit hitu co-ma phin 1w ¢0 nhom cacboxyl
(~COOH) hén két tnre G€p vai nguyén tr cacbon hodc nguyén tlf hidro.
Nhém —C—OH duoge goi 14 nhém cachoxyl, viét gon la —COOH,

Il
O

2. Phan loai
« Néu nhém cacboxyl lién két truc ti€p vdi nguyeén tir hidro hodic gdc ankyl thi
tao thinh dily axit no, mach hd, don chite, cong thic chung 1a C H, ,COOH,
goi 12 diy dong ddng cla axit fomic (HCOOH), thi du ; CH;COOH (axit
axetic), CH,CH,COOH (axit propionic),...
» N&u goc hidrocacbon trong phén tir axit c6 chia lien két doi, lien ket ba thi goi
la axit khong ne, thf du - CH,= CHCOOH, CH = C-C0OO0H....
« N&u gdic hidrocachon L vong thom thi goi la axit thom, thi du - CH.~COOH
(axit benzoic),...
e N&u trong phéan tir ¢é nhiéu nhém cacboxyl (~COOH) thi goi la axit da chuic
thi du : HOOC—COOH (axit oxalic), HOOCCH,COOH (axit malonic),...

3. Danh phap

Theo IUPAC, tén ctia axit cacboxylic mach ho chita khong qua 2 nhém cachoxyl
ducc ciu tao bang cdch dat tr axir redc ién cua hidrocachon wong Gng theo
mach chinh (mach chinh bit ddu tir nguyén nr C cia nhdm —COOH) roi thém
vilo do dudi oic (bang 9.1).
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Ten thong thuimg cla cic axit ¢d lién quan dén ngudn gde tim ra chiing nén
khing c6 tinh hé thong (bang 9.1),

Bang 9.1. Tén mt s6 axit thuong gdp

Céng thirc | Tén théng thudéing Tén thay thé

S vl o . = =

| H-COOH | s | Axit metanolc

I CHy-COOH Aot axetic : Axit etanaic

| CHLCH,-COOH Axit propionic | Axit propanalc
(CH,),CH-COOH At isobutiric Axit 2-metyipropancic
CH; [CH, 1, ~COOH | Axit valeric Auxil pentancic

| CH,=CHCOOH | Axit scrytic Axit propenoic
CH,=C{CH,)-CO0H | Axit metacrylic Axit Z-metylpropenaie

_ HOOC-COOH | Lot oxalic Axit standioic |
CyH; COOH Axit banzoic Axit benzoic

i - CAU TRUC VA TINH CHAT VAT U

1. Cau truc
Nhom —COOH duge hop bai nhém cachonyl (>C=0) vi nhém hidroxyl
(—OH) vi the nd duge goi 1a nhém cachoxyl, Tueng téc gitta nhém cachonyl vi
nhom hidroxyl lam cho mar 46 electron & nhém cacboxyl dich chuvén nhir bidu
dién b&i cdc miii tén o hinh 9.2a.

& M

aj L] o}

Hinh 8.2. 8} Sy dich chuyn mét @5 electron @ nhom cacboxy
B) ME hink phiin i ax?t fomic
¢l Md hinn phdn tir axit axelic

249



Hé¢ qua 13 nguyén tlr hidro & nhém —OH axit tré nén linh dong hon & nhém
—OH ancol, phenol v phan ing cia nhém >C=0 axit cling khong cdn gidng nhu
cua nhém >C=0 andehit, xeton.

2. Tinh chat vat i

O diéu kién thuemg, tit ca cic axit cachoxylic déu 14 nhitng chét 1ong hodc rin.
Piém so6i clia cde axit cachoxylic cao hon cla andehit, xeton va ¢4 ancol ¢ cimg
s0 nguyén tir cacbon. Nguyén nhan la do sur phin cue & nhdm cacboxyl (hinh 9.2a)
vit sif tao thanh lien két hidro lién phan tir & axit cacboxylic (hinh 9.3).

~O,  O-H-0_ 0-H-0 O-H- 0~ H-0

B T = = ™,
b= & o R-C _C-R
R R R ~0-H-07
a) b)

Hinh 8.3. Lién két hidro d axit cacboxylic - a) Dang paolime ; b) Dang dima
Axit cachoxylic ciing tao lién két hidro v&i nudée v nhidu chit khic. Cic axit
fomic, axetic, propionic tan vo han trong nuée. Khi s8 nguyén tir C ting 1én thi
dd tan trong nude giam.
MGai axit cacboxylic ¢6 vi chua riéng biét, thf dy axit axetic ¢6 vi chua giim, axit -
xitric €6 vj chua chanh, axit oxalic ¢6 vi chua me, axit tactrie ¢é vi chua nho,...

BAI TAP

1.

Hay dién chir B (ding) hoac S (sai) vao du [ ] & mdi cau sau

a) Axit cacbonic cd nhém cacboxyl. []

b) Axit cacbonic |a axit cachoxylic. []

c) Axit cachoxylic no |4 axit khdng chifa lién két bai. [

d) Axit cacboxylic khong no I8 axit c6 chia lign k&t C=C hosc C=C. []

a) Axit cacboxylic Ia gi ? Phén loal axit cacboxylic theo cdu tao gfic hidracachon.

b) Vigt cong thirc cdu tao chung cho day axit no don chife, mach hd. Goi tén théng
thudng va tén qudc t8 cda 5 thanh vién ddu cla diy vai mach cachon khéing
phéan nhanh.
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3. Viét cong thic cdu tao va gol tén thay thé cac axit ddng phan & cdng thic phan tr -
&) CsHy0; B) C4Hg0s.
4. Vi chua cla Irdi cay 1a do cac axit hilu cd cb trong 45 gy nén. Trong qua tao cb axit
2-hidroxibutandicic (axit malic), trong qua nho coé axit 2 3-dihidroxibutandioic (axit tac-

tric), trang qua chanh cb axit 2-hidroxipropan-1,2,3-tricacboxylic (axit xitric, cbn goi la
axit limonic). Hay dién cac t&n dudi cac cong thiic sau cho phi: hdp.

CO0OH
|
HGGD—CH—FH-EC}DH HOOC GHE—C—CHE—CDGH HOOC-CH-CH,—-COOH
OH OH OH OH

5. Néu d&c diém ciu tao va su phan bd mat d6 electron & nhém cacboxyl, Gidi thich :
a) Vi sao lyc axit cla axit cacboxylic 16n han cla phenol va ancol.

b] Vi sao nhiét do s6i va nhiét dé ndng chdy cla axit cao hon so vdi cla andehit, xeton
va ancol co cung sb nguyén tr C.
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AXIT CACBOXYLIC :
TINH CHAT HOA HOC, DIEU CHE
VA UNG DUNG

s Hidu mdi lién guan gitra cdu tric va tinh chdt coa nham cachoxyl.

s Biét vin dung kign thoc ci vao phan ing cda gdc hidrocacbon cuia
axit cachoxylic.
e Biét phuong phap didu ché va ang dung cia axit cachoxylic.

| - TINH CHAT HOA HOC

1. Tinh axit va anh huong cia nhom thé

Do mét do electron & nhdm OH dich chuyén vé phia nhom C=0, nguyén tr H
cia nhom OH trd nén linh dong nén axit cacboxylic dién li khong hoin toin
trong nudc theo cian bing :

) 1H3D+][RCDG_]

R—-COOH + H,0 2 H,0"+R-CO0 ; K, "RCOOM]

K, la muic do lyc axit : K, cang ldn thi axit cang manh va nguge lai. Lyc axit cia
axit cachoxylic phu thude vao ciu tao cua nhdm nguyén r lién két vai nhom
cachboxyl (ki higu chung 1a R).

Axit cacboxylic 1a nhitng axit yéu. Tuy viy. chiing cd ddy di tinh chit cha mot
axit nhu : 1am do quy tim, tic dung vdi kim loai giai phéng hidro, phan ing véi
bazo, diy dugc axit yéu hon ra khoi mudi.

 Trong cic axit no don chic, axit fomic (R 14 H) manh hon ed. Cde nhém ankyl
ddy electron vé phia nhém cacboxyl nén lam giam lye axit ;

H - COOH CH,-»COOH CH,CH,+COOH CHCH,],»COOH
K,(25°C) 1 17,72.105 1,75, 10°5 1,33. 10 1,29, 10°8

e Cac nguyén tlr ¢ 4o am dign Ion & gdc R hit electron ciia nhém cacboxyl nén
lam tang lue axit.
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Thi duy :
CH, -~CO0OH Cl+CH,+~COCH F-CH,-+COOH

Ka(25°C) : 1,75 103 13,5. 107 26.9. 10%

2. Phan (mg tao thanh dan xudt axit

a ) Phiin img vdi ancol (phan img este hoa)
« Thirc nghiém : Trong nhimg binh thuy tinh han kin chita hén hgp phan dng,
duge dun nong & 80°C. Sau phén tmg, chudn do bing dung dich NaOH IM ta
wide dinh duge lugng axit axetic, tir do tinh duge s6 mol este, ng, § méi binh. Kél
qua thue nghigém duge biéu dién trén d6 thi & hinh 9.4,

ng{mal}
-= Thuy phiin este
=3 = - &
~o= Ecte hod
':'.[l L] Li T T L T T T ¥ T T T T L] T
4 B T#: A8 20 24 2B 32 tgid

Hink 8.4, 5u phu fRude 6 mol aste tao thanh vao
thai gian phan tng.

« Nhian xét ; Phin tng cia 1 mol axit axetic vi | mol ancol etylic (xic tic axit)
dat 15 gidi han 14 tao ra 23 mol este, con dir 1/3 mol axit axetic va
1/3 mol ancol etylic. Khi xuit phit tir 1 mol este va 1 mol nudc (xic tic axit) thi
thu duge 1/3 mol axit axetic, 1/3 mol ancol etylic, con du 2/3 mol este, nic Ia
ciing dat té gidi han trén.

« K& luin ; Phan ting cila axit axetic voi etanol xiic tic axit I phan (ng thudn nghich

H':®
CH;~C=OH + C,H ;= O-H — CH~C-OC H g+ H 0
0 0

axit axetic etanal etyl axetat

253



Mot cdch tong qudt, phin img gilta axil cachoxylic vi ancol duge vit nhir sau

W P H+, 1
R—%T:—DH +H-0OR" =—= R (E OR'+ H,0
O 9]
axit cacboxylic ancol gste

Chiéu thudn la phan tng este hod, chiéu nghich i phan tmg thuy phin este.
h) Phan img tiach nudc lién phan tir
Khi cho tic dung vdi P,Os, hai phan tir axit tich di mét phéan tir nude tao thinh
phan tir anhidrit axit, Thi du
CH,- 'fl:'—D— H+H-O- 'iF— CH _E.{;;? CH,— flj— 0= (l:'u CH; viét gon 1a (CH,C0O),0
3 37| i ;
LB O @] O
axit axetic anhidrit axetic
3. Phan img ¢ goc hidrocacbon
a} Phan ing thé o goc no
Khi ding photpho (P) 1am xiic tic, Cl chi thé cho H @ cacbon bén canh nhém
cacboxyl, Thi du :
CH;CH,CH,COOH + Cl, —» CH,CH,CHCOOH + HCl
1
Cl

b) Phan img thé ¢ gic thom
Nhém cacboxyl & vong benzen dinh hudng cho phan {ing thé ti€p theo vao vi trf
meta va lam cho phin dng kho khan hon so vai thé vio benzen :

0,N
. @C(}DH + HNO, 2250, .@CGDH + H,0
axit benzoic axit m-nitrobenzoic

¢) Phan img cong vao gic khing no
Axit khéng no tham gia phin (ng cong H,, Bry, Cl,... nhur hidrocacbon khong no.
Thi dy .

CH;[CH, ;,CH=CHI[CH,],COOH + HEE} CH;[CH;},CH,CH,[CH, |,COOH
L

axit oleic axit slearic

CH,CH=CHCOOH + Br, — CH,CHBr—CHBrCOOH
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Il - DIEU CHE VA UNG DUNG
1. Diéu ché
a) Trong phong thi nghiém
» Ox1 hod hidrocacbon, ancol.... :

KMy Ha0"
CHs=CHy ——4% CgHsCOOK HO , ¢ H,—COOH

= B)i tir dén xudt halogen :
+ . 00
R-X <&, g-c=N L, R_COOH

b} Trong cong nghiép
Axit axetic duge sdn xufl theo cdc phuong phép sau.
o Lén men gidm la phuong phip 6 nhit, ngdy nay chi con ding d€ sin xuat
gidm &n :

CH ;CH,0H + 0, %ﬂh CH,COOH + H,0

e Oxi hoi andehit axetic trudc day 1a phuong phidp chil y&u san xudt axit axetic :
|
2
« Di 1ir metanol vi cachon oxit, nhér xic tic thich hop la phuong phép hién dai
san xudt axit axetic :

CH,CH=0 + 20, 2% CH,COOH

CH,OH + CO 5 CH,COOH

Vi metanol va cacbon oxit déu duce diéu ché tir metan cé sén trong khi thién
nhién va khi ddu mo nén phuong phdp nity cho axit axetic véi gid hg nhdt.

2. Ung dung

a) Axit axetic
Axit axetic duge ding dé diéu ché nhiing chét cé tng dung guan trong nhu : axit
cloaxetic (dimg téng hop chat diét ¢d 2,4-D ; 2.4,5-T...), mudi axetat cua nhom,
crom, sit (dung lam chat ciim mau khi nhudm vdi, sgi), mot 0 este (lam durgc
litw, huong ligu, dung moi....), xenlulozo axetat (ché to axetat),...
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b) Cic axit khic

Ciic axit beo nhu axit panmitic (C(H, COOH), axit stearic (€, ,H,;COOH),... dugc
diing dé ché xa phong. Axit benzoic duge ding trong téng hop phim nhudm,
nong dugc.... Axit salixylic ding dé che thuéc cam. thudc xoa bop,
giam dau....

Céc axit dicacboxylic (nhw axit adipic, axit phralic,...) duge ding trong san xudt
poliamit, polieste dé ché to soi tong hop.

BAI TAP

1.

Viét phudng trinh hod hoc cla céc phan (ng d€ minh hoa :
a) Axit axetic cd day dl tinh chit cla mot axit,

b) Axit axetic 1a mdt axit yéu, nhung van manh hon axit cachanic ; con phanol & mit
axit yéu hdn axit cacbonic,

Hay dign chit B (ding) hodc chi S {sai) vao céde ddu [ ] & mdi cdu sau
a) Giam an lam dd quy tim. [ ]

b)Y Nudc ép tlr qua chanh khdng hoa tan dugc CaCl,. [ ]

) Ding axit axetic tdy sach duge can bam & trong phich nude ndng. [ ]
d) Phan Umg cla axit axetic vai etancl 12 phan (mg trung hoa. [ ]

. Hay sap x€p céc axit trong cac ddy sau theo thir tw tang 9an lus axit :

a) CH,COOH, Cl,CCOOH, CLCHCOOH, CICH,COOH.
b) CICH,CH,CH,COOH, CH.CH(CHCH,COOH, CH.CH.CH(CICOOH,
CH4CH,CH,COOH,

Hal binh nhit nhau, binh A chita 0,50 lit axit clohidric 2M, binh B chia 0,50 lit axit
axetic 2,0 M, duge bit kin bdi 2 béng cao su nhu nhau. Hai mau Mg khéi lugng nhu nhau
dudc tha xudng cing mét IGe. K&t qua sau 1 phit va sau 10 phit (phan (ing d3 két thac)
dudc thé hign nhu & hinh dudi day. Hay nhan xé&t va gidi thich.

i
BT — T e— s o
m—C o BE
3 T‘.E 5 ? —
S T

(A) Khk diu (B (A} Sau1phdt (B} {A) Sau 10 phit (8]
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5. Viét phuong trinh hoé hoc cla phan (g khi cho axit acrylic tac dung Ian lugt vdi cac

chét sau :

&) CgHs—ONa b) NaHCO, €) Hy(xt Ni, 9)

d) Br, trong CCl, g) P.O,

Hoan thanh cac sg d6 phan (ng sau (cac chif cai chi san pham hiiu co chinh) :
+ .0

a) CH,CH=0 HEN B o= CE e

b) C,HyBr Sl A 2 B —<5 ¢

¢) CH,= CH - COOH —P:% , p

Hay phan biét cdc chat trong cac nhom sau :

a) Etanol, fomalin, axeton, axit axetic ; b) Phenol, p—nitrobenzandehit, axit benzaic.
Pé trung hoad 40,0 ml| gidm cin ding 25,0 ml dung dich NaOH 1,00 M. Coi khéi lugng
rigng cla gifim khéng khdc khdl luong riéng cla nudc. Hay tinh ndng do % cla axit
axetic frong mau gidm nai trén.

Thém nuc vao 10,0 ml axit axetic bang (axit 100%, D = 1,05 g/ em?) dén thé tich
1,75 lit & 25 °C rbi ding may do thi thdy pH = 2,9,

a) Tinh néng d6 mol cla dung dich thu dugc.

b) Tinh dd dién li o cda axit axetic & dung dich nédi trén.

c) Tinh gan ding héng 56 can bang cla axit axetic & 25 °C.
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“Ow ligu

£ [  BiANTRONG SUA CHUA

Khi nghién cdu cic chit k&t tinh thu duge trong qua trinh lam rucu nho,
Béc-zé-li-uyt (Berzelius, 1831} va L. Pa-sto (Louis Pasteus, 1860) da phat hién dugc cic
dang khdc nhau cha "axit nho" cd cung cing thire cdu tao 13 HOOC-CH{OHI-CHIOH)-
COOMH (goi la axit tactric), cé moi tinh chat hod hoc gidng nhau, nhumg tinh chat quang
hoc lai khac nhau.

Sau do ngudi ta cing tich duoc hai dang khac nhau cta axit lactic (co trong sta
chua, dua chua,...). Hai dang nay cé cing cong thidc cdu tao CHCHIOHICOOH,
cé t,., 1, va tinh chét hoa hoc nhu nhau, chi khdc nhau vé tinh chit quang hoc, vi vay
duoye goi la hai déng phian quang hoc, thudc logi ddng phan 13p thé. Thuyét cau tao hod
hoe cha Bat-le-rdp khong gidi thich duoc hién twgng dong phan quang hoc do. Chi sau
thuyet "cachon wi dién® cia Lo-ben (LeBel), Van-Hop (Vart Hoff 1874) ngudi ta mai hidu
duge hign tugng dong phan quang hoc.

HDDﬂli

Lt C Ch,,
H él R“GHS Halff 1}: H

axit (-] lactic - guong — axit (+) lactic  Ban tay trai - Guang - Ban tay phai

TGGH

Sl LA e Nl P L
-
.

Chi cén chi ¥ ring, nguyén tir C thir hai cda axit lactic dinh vod 4 nhém thé khdc nhau
{H, OH, CH, va COOH) nén c6 2 cach phan bd khac nhau trong khong gian, la s& hiéu
ducre didu bi 3n do. Vé mat ddi xing hinh hoc, hai déng phan quang hoc cia axit lactic
cling tueng tur nhur ban tay trai va ban tay phéi cda ngudi binh thudmg vy, Khi van ding
nhidu & co bdp, mot dang cia axit lactic s& tich ty lai lam cho ta cdm thay moi mét.
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Bit  LUYEN TAP
62 AXxit cacboxylic

A Y

7

» Nam ving cu tric, tinh chat vt li va tinh chat hod hoc clia axit cachoxylic,

¢ Van dung dé gidi cic bai tdp nhin biél, so sanh va didu ché
awil cachoxylic,

I - KIEN THUC CAN NAM VUNG

e T
R- %H T
A,
&
] (] P20 i o i
2 9 A . D
L S R, S N TR e L =] o e
R0 R ol R L e T
HOH _ W
-:'L e 'I::..'lr Ill.k':‘-'vq.
,/ﬁ | | S S
H0% 1 | Op i xic téc/nhigtae |
ﬁﬂr | mﬁ?ﬁ "-'-:r_,._%’w
KCN
R-X —— R-C=N R-R R-OH R-CH=0

Il - BAI TAP

1. Hay dién cac tir ngl thich hdp vao cac ché tréng trong doan viél vé cdu tric nhém
cacboxyl sau day :
"Nhom cachoxyl dude hap bl _.(1)... va _.(2)... Do mat d& electron dich chuyén tir
nhom ...(3)... v&, nén nhém ...(4)... & axit cacboxylic kém hoat ddng han nhém ...(5)...
d andehit va & ...(6)..., con nguyén t0' H & nhdm _.(7)... axit thi linh d8ng hon & nhdém
OH ...{8)... v& d nhom ...(9)... phenol”.
A:ancol | B :OH ; C : nhdom hidroxyl ; D : nhém cacboxyl ;: E: C =0 ; G : xeton.
(Cha ¥ : mdi cum tir ¢ thé diing nhidu 18n)
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Hay so sanh nhiét do ndng chay, nhiét d& s6i va 48 tan trong nudc cla andehit va axit
tuwong dng. Gidi thich nguyén nhan dén t8i su khac nhau gilia ching,

a) Hay néu nhing phan (g & nhdém chiic axit cacboxylic, cho thi du minh hoa.

b) Hay néu cac phan (ng & gbc hidrocacbon cla axit cacboxylic, che thi du minh hoa.
a) Hay néu phuong phap chung didu ché axit cacboxylic.

b) Hay viét phuoing trinh hoa hoc cha phan ing didu ché axit axelic trong cong nghiép
di tir metanol, tir etilen va tr axetilen. Hign nay ngudi ta s& dung phudng phap nao la
chinh, vi sac ?

Vi sao axit axetic duoc san xusl nhiéu hon so véi cac axit hitu oo khéc ?

Hay phan biét cac chat trong cdc nhém sau ;

a) Etyl axetat, fomalin, axit axetic va etanal,

b) Céc dung dich : axetandehit, glixerol, axit-acrylic va axit axetic.

Cho nudc brom vao hdn hgp gdm phenol va axit axetic, dén khi ngimg mat mau nuic
brom thi loc wa thu duge 33,1 g két tla trdng. DE trung hoa phan nudc loc, cin ding
hét 248,0 mi dung dich NaOH 10,0% (D = 1,11 giem®). Xac dinh thanh phan phén tram
hon hop ban déu,

- K&t qua phan tich nguyén t& cho thdy hgp chdt A chita 55,81% C, 7.01% H cbn lai

oxi ; A la chét I10ng rét it tan trong nudc, khéng ¢b vi chua, khiing 1am mét mau nudc
brom. 1,72 g A phan (ng wvita di v&i 20,0 ml dung dich NaOH 1,0 M va tao thanh mbt
halp chét duy nhét B cb céng thite phan tr C,H.0,Na. Khi dun néng véi dung dich axit
v cd, tir B lai tao thanh A,

a) Xac dinh cong thifc phan tif cia A,

b) Tif céng thite phan tlr va tinh chdt cla A, cho biét A thude loai hap chéat nao.

t) Viét cong thifc cdu tao clia A, B va céc phuong trinh hea hoc 03 néu.

. Téng hdp isoamyl axetat (48 1am “ddu chudi) gém 3 giai doan nhyf say -

A : Cho 60,0 ml axit axetic "bang” (axit 100%, D = 1,05 g/em?), 108,86 mi 3-metylbutan-
1-ol (ancol isoamylic, D = 0.81 g/ cm?, nhiét dé s6i xem béng B.3) va 1 ml H,S0, vao
binh ciu cb 13p may khudy, 8ng sinh han (xem hinh v& d d5u chuong) réi dun s8i trong
vang 8 gia.

B : Sau khi d& ngusi, lde hén hap thu duge véi nudc, chidl bd 18p nude, rdi lac véi dung
dich Na,CO;, chiét bd Iép dung dich nudc, tai lc hin hop thu duge vdi nudc, chidt bd
I8p nutic.

C : Chung cat 18y san phim & 142 - 143 °C thu dudc 60,0 ml isoamy! axetat, lsoamyl
axetat |3 chal long D = 0,87 o/ em”, séi & 142,5 °C. cf mui thom nhu mbi chudi chin
(mii dSu chudi),

a} DUng hinh v d8 mé ta 3 giai doan A, B, C {xem hinh 4.1, 4.2).

b) Viét phuong trinh hoa hoc cla phén (ng x3y ra & gial doan A va B,

c) Tinh hiéu sudt cla phan ing.
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Bl THUC HANH
63  Tinh chat cua andehit va axit cachoxylic

* Biét lam thi nghiém trang bac dé nhan biét andehit.
e Biét phuong phap tién hanh thi nghiém phan bigt cdc chat da hoc.

| - NOI DUNG THI NGHIEM VA CACH TIEN HANH
Thi nghiém 1 : Phan g triing bac
Cho 1 ml dung dich AgNO; 1% vio dng nghiém da rita sach, nhd thém tir tir timg
gigt dung dich NH; 5% v lic 6ng nghiém cho dén khi vira hod tan hét kél tha.
Dung dich thu duge goi 1a thude thir Tolen (Tollens). Thude thir niy s& kém nhay
néu cho du dung dich NH;,
Nho vai giot dung dich fomandehit vao dung dich thude thir Tolen. Pun néng
hén hop vai phit trén ndi nude néng 60 - 70°C. Quan sdt 16p bac kim loai tdch
ra bdm viio thanh 6ng nghiém.
Thi nghiém 2 : Phan img dac trung cua andehit va axit eacboxylic
€5 3 lo hod chiit khong nhan chira cic dung dich sau : axit axetic, andehit fomic va
etanol. Hay phan biét ching béing phuong phip hod hoe.

Il - VIET TUONG TRINH
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