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LO1 NOI DAU

Cac em hoc sinh thin mén!
Rat vui khi dugce gédp lai cac em trong thé gidi hoa hoc diéu ki va day mau sac!

O mén Hoa hoe 10, cac em da duoc lam quen voi phﬁn co sO hoa hoc chung,
bao gdbm cac chu dé: Cdu tao nguyén tir, Bang tudn hoan cdc nguyén té hod
hoc, Lién két hod hoc, Phan img oxi hoa — khu, Nang lrong hoa hoc, T bc do
phan tmg hod hoc va mét phan hoa hoc vé co: Nguyén té nhém VIIA. Nhiing
phan nay da trang bi cho cac em kién thirc vé co s& hoa hoc co tinh logic va
quy luat cao.

Trong mon Hoa hoc 11, cac em tiép tuc duoc lam quen vd1 mot nd1 dung
méi thude co sé hoa hoc chung la Cdn bang hod hoc. Thong qua chi dé nay,
c4c em sé& biét, hiéu va van dung dugc nhiing kién thirc lién quan dén phan
ing thudn nghich, nguyén li chuyén dich can bing Le Chatelier va mot sb
hé can bing xay ra trong dung dich nudc. Cac em ciing dirgc lam quen véi
céc nguyén to nitrogen, sulfur va cac hop chét ciia ching thong qua chi dé
Nitrogen va Sulfur Trong phan con lai cua Hoa hoc 11, cac em duoc lam quen
véi cac chu dé cua hoa hoc hitu co, bao gém: Pai cuong vé Hod hoc hitu co,
Hydrocarbon, Dén xudt halogen — Alcohol — Phenol va Hop chdt carbonyl
— Carboxylic acid. Khi hoc vé nhitng chu dé nay, cing véi viée nim bit cac
nguyén tic co ban nhat dé nghién ctru hoa hoc hitu co, cac em s& biét duoc,
hiéu duoc vé nguén nhién li¢u chu yéu la cac alkane, cac nguyén liéu dugc
dung nhiéu trong tng hop hiru co 1a alkene, alkyne, arene; hiéu duoc tinh chat
vat li va cac chuyén hoa hoa hoc cia cac din xuét ciaa hydrocarbon nhu din
xuat halogen, alcohol, phenol, hop chat carbonyl va carboxylic acid. Nhing
hleu biét nay tao tién de dé cac em nghién ciru, ing dung vao thue tién cude
séng, mang lai cude séng ngay cang da dang va hitu ich hon. Rit nhiéu diéu
tha vi vé hoa hoc dang chd don cac em & phia trude.

Chuc cac em lu6n nhiéu niém vui va day cam hirng khi hoc tap mén Hoa hoc,

dé tiép tuc kham pha dwoc nhitng diéu tha vi cia thé giéi xung quanh.
CACTAC GIA

HOA HQC 11

3



HUGNG DAN SU DUNG SACH

Céc ndi dung trong cudn séch s& duoc trinh bay chu yéu trong hai tuyén: tuyén chinh
va tuyén phu. Tuyén chinh bao gom toan bé nhirng ndi dung chinh ma cac em
can linh hdi dwoc sau khi hoc xong bai hoc. Tuyén phu duoc viét song song
VOl tuyén chinh, v&i muc dich hd tro, giup cac em nho, hiéu va van dung dugc
ndi dung trong tuyén chinh. Ngoai hai tuyén nay, méi bai hoc con c¢o phan
m& dau, ghi nhd va bai tip sé giup cac em hudng téi bai hoc, tom tit ndi dung
bai hoc, cling nhu luyén tap dé cung cb, van dung kién thirc va ki nang da biét.
Muc tiéu la khi hoc xong moi bai, cac em sé dat duoc nhitng yéu ciu néu ra
trong phan dau tién cta bai: “Hoc xong bai hoc nay, em co thé”.

Sach gido khoa Hoa hoc sir dung hé thong logo dé nhé va dep mit, giup cac em
stt dung cudn sach dwoc dé dang hon.

(g) Mo dau

Thuc hién hoat ddng ma& dau sé gitp cac em hudng téi ndi dung chinh cda bai.

Tra 10i cau hoéi hoac thao luan
0)

Thuc hién hoat ddng nay gép phan gilp cac em khac sau kién thiic & tuyén chinh
tuong ting. Cadc em nén doc ki ndi dung tuyén chinh dé hiéu, sau d6 tra |i cau hoi.
Céc em can thuc hién dugc tat ca yéu cau clia hoat déng nay.

& Thuc hanh

Thuc hién hoat déng nay gitp cdc em kham pha kién thuc va rén luyén ki nang
thuc hanh. Cac em can lién hé gila li thuyét véi cac quan sat tir thi nghiém dé thuc
hién hoat dong nay.

Trong diéu kién khéng thé thuc hién thi nghiém, c6 thé thay thé viéc tién hanh
mét sé thi nghiém bang quan sat thi nghiém ado hoac video, bang hinh thi nghiém.
Déi véi cac thi nghiém thuc hién trong phong thi nghiém, phai tuan tha tuyét doi
huéng dan ctia thay c6 gido. Khéng dugc dung tay tiép xuc truc tiép véi hoa chat. Vi
thi nghiém lam viéc véi nhimng chat déc hai, dé nd, dé chay, can tuan thu cac canh bao
vé an toan dugc huéng dan trong viéc thuc hién cac thi nghiém nay.

HOA HOC 11



Thuc hién hoat déng nay giup cac em nhd, hiéu va van dung nhiing néi dung
chinh ctia bai hoc, nham luyén tap néi dung & tuyén chinh tuong tng.
Cac em can thuc hién dugc tat ca yéu cau cla hoat dong nay.

Vin dung

[ Thuc hién hoat déng nay gop phan gitp cac em van dung dugc kién thiic, ki nang
da hoc vao thuc tién.
Cac em hay cd gang thuc hién dugc nhiéu nhat cac yéu cau clia hoat dong nay.

Phan nay cung cap thém nhiling thong tin mé réng so véi tuyén chinh. Kién thiic
trong phan nay chico y nghla doc thém.

@ Kién thiic cot 16i

Phan nay tém tat c6 dong nhiing kién thic cét 16i ma cac em can dat duoc sau
méi bai hoc.

néi dung tuyén chinh dwoc tét hon.

e PSP USSP

A - A h A £ ~ ’ - X . * ‘A ~ ,
Phan “Kién thirc b6 tro”’ cung cap thém cac kién thitc nham hd trg viée hoc tap cac

[

I
R

Phan Bai tap & cu61 mo1 bai hoc rat quan trong, gitip cac em van dung kién thire,

kinang trong bai hoc ¢ nhiéu mtre d6 khac nhau, trong do bai tap co danh diu sao ()

la nhitng bai tap kho hon, ¢6 tinh van dung cao hon. Cac em hiy ¢6 ging lam dwoc

tat ca bai tap ctia phan nay.

Mong rang cuon sich nay vira la nguoi thiay, vira la nguoi ban
thin thiét ciia cic em. Cic em hay 1am theo nhiing chi din trong sich
va khong viét, vé vao sach nhé!

HOA HOC 11
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CAN BANG HOA HOC

% M6 PAU VE CAN BANG HOA HOC

Hoc xong bai hoc ndy, em cé thé:

o Trinh bay duwoc khai niém phan ung thudan nghich va trang thai can
bang ctia mot phan ung rhuan ngkzch

o Viét dwoc biéu thirc hing sé cdn bang (K, o cua phan img thudn nghich.

o Thuc hién dirgc thi nghiém nghién ciru anh huong cua nhiét do toi
chuyén dich cdan bing.

« Vdn dung duoc nguyen li chuyén dich can bang Le Chatelier
(Lo Sa-to-li-é) de giai thich anh hiong ctia nhiét do, nong do, dp
sudt dén cdn bang hod hoc.

(i) Khi NO, (mau nau do) lién tuc chuyén thanh khi N O, (khéng mau) va ngwoc
lai, tai mot diéu kién xac dinh. Cling tai diéu kién nay, binh khi NO, hay binh khi
O, (Hinh 1.1), sau nhirng khoang tho1 gian xac dinh déu chuyén thanh hén hop

i - e i, e

khi ¢6 thanh phan nhu nhau va khéng dbi theo thoi gian.

XX &3 23 3
*? f@ -
¢ Py — € > — 3

¢€v)y o3 ® g3 &

NO NO,va N,0, N,0

2
Hinh 1.1. Sy bién d6i NO, va N,0,
Tai thoi diém hén hop khi trong hai binh ¢6 thanh phan nhw nhau, ¢6 phan tng

dién ra trong hai binh nay hay khong?

0 KHAI NIEM PHAN UNG THUAN NGHICH VA TRANG THAI CAN BANG

Trong thuc té, & cung diéu kién, nhiéu phan tng khong chi dién ra theo mot chiéu ma
dong thoi theo ca hai chiéu, chiéu thuan va chiéu nghich.

(g.\ /% HOA HoC 11



N (g) + 3H(g)=2NI, (g) (1)

Chiéu tir trai sang phai (chiéu cac chat ban dau tao thanh

chat san phém) duoc goi la chiéu thuan.

Chiéu tir phai sang trai (chiéu cac chat san pham tao thanh
chit ban dﬁu) duoc got la chiéu nghich.

Do vay, phan trng (1) duoc goi la phan ing thuan nghich.

Phan vmg thudn nghich la phan img trong do ¢ ciing diéu
kién, xay ra dong thoi sw chuyén chdt phan vmg thanh chat
san phdam va sw chuyén chat san pham thanh chat phan tmg.

Xem xét phan (g thuan nghich & khia canh téc do phan
rng qua vi du dud1 day.

Khi trén mot lwong hydrogen (chét khi khéong
mau) vor mot lwong 1odine (dang hoi. mau tim) trong mot
binh thuy tinh kin va gitt 6 nhiét do khoang 400 °C, hai
chét nay phan tng v6i nhau dé tao thanh hydrogen iodide
(1l chét khi khong mau). Hién trong quan sat duoc la
mau tim cta hdn hop trong binh nhat déan theo thoi gian;
nhung dén mot thoi diém nao do, mau tim ciua hdn hop
khi khong bi nhat thém nira.

Qua trinh trén duoc thé hién qua phan ng thuan nghich:
H,(g) +~ 1,(g)=2HI(g) (2)

Trong treong hop nay, cac phan rng thuan va phan trng

nghich cta (2) déu la phan ng don gian nén toc do cia

phan trng thuan va phan ung nghich tuong trng nhu sau:
v, =k CyCy, (3a)
v.=k Cy (3b)

Trong do, k va k twong ung la hing sb toc do cua phan
rng thuan va phan tng nghich; C;. C; va C lan Iwot
la nong do mol ciia cac chat trong ing.

,

' Phan tng mét chiéu la phén\’.

tmg chi xay ra theo chiéu chat !
' phan tmg bién dbi thanh chat !

' san pham, vi du:

' A—B

Trong cung d?éu kién, chat B
khong the bien doi lai thanh
chat A duoc.

~

__________________________

)
i
I
I
I
I
I
I
I
[
\

-

®

1. Hay néu mét sé vi du vé
phan dng thuan nghich
ma em biét.

A

1. Phan tng thuan nghich
¢6 xay ra hoan toan dugc
khéng? Vi sao?

l@

2. Xét Vidu 2:

a) Giai thich vi sao mau tim
ctia hén hop khi lai nhat
dan so véi lic méi bat dau
trén hai khiH, val, v6i nhau.

b) Sau mét khoang thai gian,
mau tim cta hén hagp
khéng thay déi, ching
td6 ndng dd cla chat nao
khéng thay déi?

HOA HQC 11 i



(2

3.Cho hai d6 thi (a) va (b)
dudi day. Moi d6 thi biéu
dién su thay doi toc do
phan (ng thuan va téc
do6 phan ung nghich theo
thai gian.

Téc dé phan tng

Thai gian~

(a)

=

Téc do phan tng

(b) Thai gian
Hay cho biét d6 thi nao thé
hién dung Vi du 2. Budng
mau xanh trong dé thi dé
biéu dién t6c d6 phan (ing
thudn hay t6c d6 phén ung
nghich?

®
4.Visao giatri % la mét hang
n

56 & nhiét do xac dinh?

8 HOA HOC 11

o Tai thoi diém ban ddu, ngay khi vita méi tron H ,val,voi
nhau, chua c6 HI tao thanh nén ndng do chét nay bang 0;
do vay, ban dau v =0. Trong khi do, khi mé1 trén véi nhau,
nong do cua H, va I, la lon nhat nén v, 1a Iom nhat. Nong
do cua I, 16n nhat nén mau tim cua hdn hop la dam nhat.

o Sau khi trén hai khi, phan tng thuin dién ra, ndng do
H, va I, giam dan nén v, giam ddn, mau tim cua hdn
hop ciing nhat dan. Trong khi do, lwong HI sinh ra theo
phan g thuin cang nhiéu va néng do HI ting, nén v
téng dan.

» Sau mot khoang thoi gian nhdt dinh, toc do cua phan
ng thuan bang toc d6 cua phan tng nghich:

v, -v )

Khi do, tanéi phan g (2) da dat trang thai cin bang.

Thay (3a). (3b) vao (4), ta duoc:

kCp Ok @,
> Cu g (5)
CH3C13 kn

Biéu thire (5) tng vdi trang thai cua phan g thuan nghich
ma tai do téc do phan g thuan va nghich la bing nhau: gia
tri ciia biéu thirc (5) la mot ha“ing sO tai motnhiét do xac dinh.
Trang thai can bang ciia phan tmg thudn nghich la trang thai
ma toc do phan img thudn bang téc do phan img nghich.
Trong Vi du 2, mau tim cua hon hop khong b1 nhat thém,
chirng t6 ndng do cua 1, khong thay doi niva. Lic nay, hé dat
t6i trang thai cin bing, thoa man biéu thirc (4) va do vay
ndng do cua H, va HI tai trang thai cén bing khong thay dbi
nita. Tuy nhién, & trang thai can bing, phan ng thuén va
phan Gmg nghich van tiép dién véi te do bing nhau nhung
ndng do ciia mot chat bat ki trong phan trng khong déi 1a do
lwong mét di va lwong sinh ra chat d6 1a biang nhau.

Nhur vay, can bang hoa hoc la can bang dong.
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(D) BIEU THUC HANG SO CAN BANG VA Y NGHIA

: luong twong tmg ciia cac chat
E A, B, M, N trong phuong trinh
' hoa hoc; k,va k, 1a hing s6 tdc
' do clia phan tng thuan va phan
' img nghich; C,, C,, C,,. C lan

! lwot 1a nong do mol cua cac

1. Biéu thiic hdng sé can bang
Vét mot phan rng thuan nghich bat ki, chéng han:
aA +bB =mM +nN

Khi phan tng & trang thai cin bing, ta c6: :Cl_lf_lt_A_a BMN
CuCx [ 7
Ca Cb - KC (6) 1 @
a8 5.Viét biéu thic hing sé
K. dwoc goi la hiang so6 can bang (tinh theo nong dé mol); can bang K_ cho phan ting
thuan nghich:

gia tri cua Ks chi phu thuéc vao ban chit cia cac chat
a)N.(g) + 3H,(g) == 2NH,(g)

b) CaCO,(s)==Ca0(s) + CO,(g)

6. Viét biéu thiic hang sé can

bang K_ cho phan ung (¥),
(**) dusi day.

H,(9) +1,(g) = 2HI(g) (¥

1 1
S H —1.(@)=HI(g) **
> 2(9)+22(9) () (=)

Theo em, gia tri hai hang
s6 can bang nay c6 bang
nhau khéng?

trong can bing va nhiét do2.
Luu y: Nong do ciia cac chat trong biéu thire (6) phai la
nong dé mol ¢ trang thdi can bang, chi xét nhitng chat
& thé khi hodic chdt tan trong dung dich. Dé nhin manh
diéu nay, nguoi ta hay st dung ki hiéu [X] dé chi nong
dd cua chat X & trang thai can b.‘:ing. Khi do. biéu thire
(6) duogc viét lai nhu sau:
[M]IH[N]II _
[AT'[B]"

Day duoc goi 1a biéu thirc hang s6 can bang K .

K¢ (7)

2.Trong cdéng nghiép,
hydrogen dugc san xuat
tu phan ung:
CH,(9)+H,0(g)==3H,(g)+ CO(g)
a) Tinh hang sé can bang
K. cla phan Ung trén &
760 2C,
Biét & nhiét dé nay, tat ca
céc chat déu & thé khi va
ndng dé mol clia CH,, H,0,
H, va CO & trang thai can
bang lan lugt 1a 0,126 M;
0,242 M; 1,150 Mva 0,126 M.
b*) & 760 °C, gia stf ban dau

2. Y nghia ciia biéu thiic hing s& can bing
Y nghia biéu thirc hing s can bing thé hién qua mét s6
vi du sau.

Cho can bing hoa hoc:

N,(g) + 3H,(g) == 2NH,(g).
Tinh nong do mol ciia NH, ¢ trang thai can bing (nong do
cin bang cla NH,). Biét ring & 472 °C. nong do can bang
ciia N, va H, lan lvot la 0,0402 M va 0.1200 M hang s6
cin bing K 14 0,1050.

[1] D6i véi phan tmg c6 chat ran tham gia, trong cong thirc tinh
hing s6 can bang K khong biéu dién nong do chat rin.

[2] Thong thwong, khi khong noi to1 nhiét do thi cac gia tri cua
hing s6 can bang dwoc hiéu la & 25 °C.

chi ¢6 CH, va H,0 c6
néng dé bang nhau va
bang x M. Xac dinh x, biét
néng do6 clia H, & trang
thai can bang la 0,6 M.

HOAHOC11 )| O
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Hang s6 can bang 16n (hay

e e

10

1.Hay cho biét trong céng
nghiép, dé thu duac nhiéu
NH, hon thi can tang hay

gidm néng dé N, va H,.

nho) chi cho biét phan ting

thuan dién ra thuan lgi hay
khéng thuan lgi ma khéng
cho biét thai gian dat dén
trang thédi can bang la

nhanh hay cham.

.

7. Hai acid HA va HB cung
néng d6 ban dau la 0,5 M,
phan li trong nudc theo

cac can bdng:
HA=H"+ A"
HB=—=H*+B"

VGi cac hang sé can bang
(hay goi la hdng s6 phan
li acid) tuong ung la
Ket = 0,2 va Kegg) = 0,1
Tinh néng dd H* clla moi
dung dich acid. Rut ra két
luan vé mai lién hé gitia do
manh cla acid véi do l6n
clia hang s6 phan li acid.
Biét rang acid cang manh

khi cang dé tao ra H*.

HOA HOC 11

Biéu thirc hang s6 can bang ctia phan ing

. [NH,]*
CINLJH, T
Thay so trong ng vao biéu thire trén, ta dwogc:
[NH,J*
0,0402.(0,1200)*

=0,1050 = [NH,] = 0,00270 M.

Nhu véy, ¢6 thé tinh duwge néng d6 can bing cia NH, tir
biéu thirc hang s6 can bang.

O 25 °C, hiang s6 can bing K, cua phan tng

H,(g) + Br,(g) =2HBr(g) l1a rat 16n, khoang 1,9.10%°.

Diéu nay c6 nghia, tai 25 °C, khi phan tng dat trang thai
can bi‘ing, néng do cia HBr 16m hon rat nhiéu so véi néng do
cua H, va Br,, phan ung thuan dién ra thuén loi hon phan
rng nghich nén hau nhv cac chat diu phan wng hét dé tao
san pham.

Trong khi d6. ciing & 25 °C, hing s can bing ciia phan
ing N,(g) + O,(g) =2NO(g) la rat nho, khoang 4.1.103,

Diéu nay c6 nghia, tai 25 °C, khi phan rng dat trang thai
can bang, néng d6 ctia NO nho hon rat nhiéu so véi nong
d6 cua N, va O,, phan rng thuén dién ra kém thuan loi
hon phan tng nghich rat nhiéu nén hau nhu cac chat
tham gia phan wng rét it bi tiéu hao.

Nhu vay, dva vao d6 lon cua hﬁng sO can bé‘mg co thé
biét dwgc nong do cia chat tham gia hay chat san pham
1a chiém wu thé & trang thai can bing, ciing nhu phan ing
thuan c6 xay ra thuan loi hay khéng. Mot cach gan ding:

« Néu phan ung thuan nghich c6 K. rat 16n so véi 1 thi
phan tng thuan dién ra thuan loi hon rit nhiéu so véi
phan trng nghich; cac chat & trang thai cén bing chu yéu
la chat san pham.

« Néu phan tng thuan nghich co K rat nho so véi 1 thi
phan tng thuan dién ra kém thuén loi hon rit nhiéu so
voi phan tng nghich; cac chat & trang thai can bing
chu yéu la chét ban dau.



(B)

3. Methanol (CH;0H) la nguyén liéu quan trong trong céng
nghiép hoa hoc. Dua vao hang sé can bang ctia céc phan ting

& 25 °C, hay lua chon phan Ung thich hgp dé diéu ché CH;OH.

Giai thich.
CO(g) + 2H,(g9) == CH;0H(g) Kc=2,26.10* (1)
CO,(g) + 3H,(g) == CH;OH(g) + H,0(g) K =8,27.10" (2)

® ANH HUGNG CUA NHIET BO NONG PO

O trang thai can bang, phan tmg thuan va phan tng nghich
van tiép tuc dién ra véi toc do bang nhau nén nong do cac chit
trong cin bang 1a khong dbi & mot nhiét do xac dinh. Khi thay
doi diéu kién phan {rng (nhu nhiét do, néng do, ap suat,...),

VA AP SUAT DEN CAN BANG HOA HOC

nong do can bing clia cac chat ¢o thay doi hay khéng?

1. Anh hubng ciia nhiét d6 t6i can bing hoa hoc

s

Thinghiém 1.
Chuan bi: Ba 6ng nghiém (1), (2), (3) chira NO, (c6 mau giéng
nhau), mét céc nudc néng (70 — 80 °C) va mot céc nudc da.
Tién hanh: Ong nghiém thir nhét (1) dugc dé & nhiét do phong
(khoang 25 °C). Ong nghiém th hai (2) dugc nhing vao céc
nuéc néng. Ong nghiém thir ba (3) dugc nhiing vao céc nudce da.
Yéu cau: Quan sat hién tugng va giai thich.
Biét NO, c6 thé chuyén hoa thanh N,O, theo phan Ung thuan
va nguagc lai N,O, cé thé chuyén lai thanh NO, theo phan Uing
nghich. Qua trinh nay dugc biéu dién theo phan (ing thuan
nghich sau:
2NO,(g) = N,04(g) AHL=-58k) (8)

mau naudo khong mau
Cha y an toan: Khi NO, doc nén tranh hit phai khi NO,. Nén
lam thi nghiém nay trong tu hét.

Ttr thi nghiém trén c6 thé rut ra cac nhan xét sau day:
Can bang (8) bi pha v (bi chuyén dich) khi thay ddi nhiét do.
Khi tang nhiét d6. can b.;ing chuyén dich theo chiéu nghich, tao ra NO, nén héon hop

¢O6 mau nau dam hon.

'Blén thién enthalpy cia |
.phan tmg thuin va bién thlen
enthalpy cua phan timg nghlch
'trong phan umg (8) co gia tr;
Ebé‘mg nhau nhung nguoc dau
| (lin luot 13 - S8 kJ vé S8 KJ).

|
[
[
I
[
[}

8.Tu Thi nghiém 1, hay cho

biét:

a) Dua vao dau hiéu nao dé
biét trang thai can bang
clia phén Ung (8) bi chuyén
dich khi thay déi nhiét do.

b*) Khi tang nhiét dé hoac
giam nhiét d6, can bang
chuyén dich theo chiéu
thu nhiét hay toa nhiét?

Khi ha nhiét do. can b.%ing chuyén dich theo chiéu thuén, tao ra N,O, nén hon hop

tré nén nhat mau hon.

HOAHQC 11 /( 11
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4. Duya vao thi nghiém 2,
cho biét khi tang nhiét
d6é thi can bang (9)
chuyén dich theo chiéu
thuéan hay chiéu nghich?

(5
5. Can bang sau chuyén dich
theo chiéu nao khi tang
nhiét do?
250,(g) +O,(g) == 250, (g)
AH=-197,8 kJ.

®

9.Can bang 2NO,(g)==N.0,(9)
chuyén dich theo chiéu nao
khi tang ap suat cla hoén
hop (bang cach nén hén
hop) & diéu kién nhiét do
khéng déi. Biét rang ap suat
ti lé véi sé mol chat khi.

12 /" HOAHOC 11

Thinghiém 2.

Chuén bi: CH,COOH tinh thé&; 8ng nghiém, céc thuy tinh.

Tién hanh: Cho mét thia thuy tinh tinh thé sodium acetate
(CH,COONa) vao éng nghiém A chda khodng 5 mL nudc cét,
lac déu cho tan hét, roi thém vao 6ng nghiém 2 - 3 giot chat
chi thi phenolphthalein. R6t khodng mét nda dung dich tu
8ng nghiém A sang 6ng nghiém B, sau d6 dit 8ng nghiém B
vao moét céc nuéce ndng (khoang 70 °C - 80 °C). Sau khoang 2
phut, quan sat va so sanh mau sac ctia dung dich trong hai 6ng
nghiém A va B.

Cho biét gilta ion acetate va nudc c6 phan ting thuan nghich
sau: CH,COO" + H,0 == CH,COOH + OH- (9)

Yéu cau: Thao luan vé chiéu chuyén dich can bang trén khi
nhiét do tang lén.

2. Nguyén li chuyén dich can bing Le Chatelier

Cac thi nghiém néu trén cho thay ring, khi mot phan tng
thuan nghich ¢ trang thai cén bz“ing, néu thay dbi nhiét do
thi cAn bing cii s& bi phé v, can bing méi droc hinh thanh
theo chiéu lam giam su thay dbi nhiét d6 do. Ta go1 day la sy
chuyén dich cdn bang (tr can bang cii sang cin bing méi).

Céin bing 2NO_(g)=N.O () ¢6 phan tmg thuén
la toa nhiét (lam ting nhiét 6 moéi trwong), phan tmg
nghich la thu nhiét (lam giam nhiét do mo1 truong). Khi
ting nhiét do, can b::.‘ing chuyén dich theo chiéu chéng lai
su thay doi do, nghia la theo chiéu lam giam nhiét do, do
la chiéu nghich. Nguoc lai, khi giam nhiét do, can b??lng
s€ dich chuyén theo chiéu lam tang nhiét do, do chinh la
chiéu thuan.

Le Chatelier (1850 — 1936, nha Hoa hoc nguo1 Phap) da
kham pha ra rian g, khong chi su thay doi vé nhiét do, ma
ca sur thay d6i ap suét (néu trong phan rng c6 chat khi) va
ndng do ciing lam chuyén dich can bang. Ong phat biéu
mot cach tong quat nhu sau: Mot phan img thudn nghich
dang o trang thai cdn bang khi chiu tac déng tir bén ngoai
nhu bién doi nhiét do, nong dé hay ap sudt thi can bang sé
chuyén dich theo chiéu lam giam tac dong bén ngodi do.
Phat biéu nay duoc goi 1a nguyén li chuyén dich can b:"mg
Le Chatelier. Pay la mot nguyén li rat quan trong dwogc
ing dung nhiéu trong thuc tién.



Chat xic tac lam ting dong thoi tée d phan ing thuan va
phan ung nghich nhu nhau, do dé khong lam chuyén dich
can bang hoa hoc.

Su ho hép cia con nguot lién quan dén phan

ung sau: Hb(ag) + O(g) = HbO (aq)

Trong do, phan tr hemoglobin (Hb) s& hap thu oxygen &
phoi dé tao ra HbO,.

O nhitng ngudi bénh ma su ho hé‘ip tré nén kho khan, nguot
bénh thurong duoc st dung O, néng dd cao hon binh thuong
de tho. Khi do, can biang chuyen dich theo chiéu lam giam

nong do O, d6 1a chiéu thuan. tao ra nhiéu HbO3 hon.

Phrong trinh hoa hoc cia phan rng nung vo1
nhu sau:

CaCO(s)=CaO(s) +CO(g)  AH=1792kJ

Pé thu duoc nhiéu voi séng (CaO) hon, ching ta can
phai lam can bing chuyén dich theo chiéu thuin theo

cac cach sau:

» Tang nhiét do dé can bé“lng chuyén dich theo chiéu thu
nhiét (lam giam nhiét do).

« Thiét ké dé khi CO, thoat ra khoi 10 nhanh hon (nghia la
lam giam noéng do CO, nhanh hon) dé can bing chuyén
dich theo chiéu thuan, 1a chiéu lam ting n(:‘)ng do CO,

dé chong lai sy giam nong d6 do CO, thoat ra khoi 1o.

Methanol (CH,OH) dugc tong hop trong cong
nghiép theo phan tng sau: CO(g) +2H (g) =CH,OH(g).

Trong thuc té, ngudi ta thue hién phan tng nay & ap suét
cao, khoang 50 bar — 100 bar (ap suat khi quyén khoang
1.01 bar). O ap suét cao, can bing chuyén dich theo chiéu

thuan, la chiéu lam giam s6 mol khi (lam giam ap suat).

2.Qua trinh téng hogp NH,
trong cong nghiép turN, va
H, nén thuc hién & ép suat
cao hay ap suat thap? Giai
thich. Tim hiéu théng tin,
cho biét phén ting téng
hogp NH, & cac nha may
thuong dugc thuc hién &
ap sudt nao.

3.Thanh phan chinh cuta
tinh dau chu6i la ester
CH,COOCH,CH,CH(CH,),.
Pé thu dugc hén hgp chat
chira nhiéu ester nay thi
can thay déi néng do cac
chéat nhu thé nao trong can
bang:

CH,COOH(aq) + ROH(aq) ==

CH,CHOOR(aq) + H,0())
VGiR-la (CH,),CHCH,CH,~.

e

) co s B \
‘ L]

'Cd thé chung ta la mot hei
'thong hoan hao véi rat‘
| nhiéu qua trinh dugc coinhu|
' & trang thai can bang. Su'
' mét can béng & mot vai qué:
 trinh nao d6 sé khién con
' ngudi bi bénh. Chang han, |
' néu lugng dudng trong co|
:the’ dugc sinh ra nhiéu horn:
' binh thuong, con ngudi sé bi |
- ' bénh dai thao dudng.

‘Tu‘ day c6 thé hiéu vi sao|
'ching ta phai udng du;
' lugng nuéc, vi sao ching ta |
' phéi an udng day du va diéu |
do, visao nhiét d6 co thé con .
ngual néi chung duy tri on |
' dinh (khoang 37 °C). :

HOAHOC 11/ 13



* Phan (ing thuan nghich la phan tng trong dé & cting diéu kién, xay ra dong thai su chuyén
chat phan Ung thanh chat san pham va su chuyén chét san pham thanh chat phan ung.

* Trang thai can bang cta phan ung thuan nghich la trang thai ma téc d6 cta phan tng thuan
bdng téc dé ctia phan Ung nghich.

* M6t phan (ng thuan nghich bat ki, chang han aA + bB == mM + nN tai trang thai can bang
c6 biéu thiic hang s6 can bang nhu sau:

. _IMI"INT"
© [AT[BY
Trong d6, A, B, M, N la nhiing chat khi hoac chat tan trong dung dich.

* Nguyén li chuyén dich can béng Le Chatelier: Mot phan (tng thuan nghich dang & trang thai
can béng khi chiu tac dong tir bén ngoai nhu bién déi nhiét do, ap suat hay néng dé thi can
bang sé chuyén dich theo chiéu lam gidm tac déng bén ngoai do6.

BAI TAP

Bai 1. Phat biéu nao sau diy vé mot phan trng thuén nghich tai trang thai cin bing la
khong dung?
A. Téc do ctia phan trng thuan bing toc do cua phan rng nghich.
B. Nong d6 clia tat ca cac chat trong hon hop phan tng la khong doi.
C. Nong do mol cta chét phan Gmg ludn bing néng d6 mol cua chét san pham
phan mg.

D. Phan rng thuan va phan tng nghich van dién ra.

Bai 2. Cho 0,4 mol SO, va 0,6 mol O, vao mdt binh dung tich 1 lit dugc gitt & mot
nhiét do khong doi. Phan @ng trong binh xay ra nhu sau:
250,(g) + O,(2) =280,(g)
Khi phan tmg dat dén trang thai can bang, lvong SO, trong binh la 0,3 mol. Tinh
hiing s6 cén bang K . cua phan ng tong hop SO, & nhiét do trén.

Bai 3. Nhil da dwoc hinh thanh trong cic hang dong lién quan dén cin bing sau day:
Ca(HCO,),(aq) = CaCO(s) + CO (aq) + H,O())
Néu nfmg do CO, hoa tan trong nuoc tang 1én thi co thuan loi cho sy hinh thanh

nhii da hay khong? Giai thich.

14 /" HOA HOC 11
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sy DIEN LI TRONG DUNG DICH NUOC.
THUYET BR@NSTED — LOWRY VE ACID — BASE

O el o ol e o T S i e i e S S e e e

Hoc xong bai hoc nay, em cé thé:

« Néu duoc khdi niém sw dién li, chdt dién i, chdt khong dién i,

o Trinh bay dugc thuyét Bronsted — Lowry (Bron-stet — Lau-ri) vé acid - base.

o Trinh bay dwoc y nghia thiee tién cdn bing trong dung dich mrée ciia
ion AF*, Fe** va COy .

(E) Quan sat Hinh 2.1, em hay
néu nhitng su khac nhau

o -

a) Dung dich chat
dién li

b) Dung dich chat
gifta chit dién li va chét khéng dién Li

khong dién 1.

Hinh 2.1. Minh hoa dung dich chat dién li
va dung dich chat khong dién li

@) su BIEN L1, CHAT BIEN LI VA CHAT KHONG DIEN LI

Trong doi séng thuong ngay, cé rat nhidu qué trinh hoa tan
cac chét vao nude, chfing han hoa tan mudi in vao nudc
khi pha nuéc mudi sic miéng hay hoa tan duong kinh | Nudc la dung méi phd bién |
(C,H,,0,) vao nudc dé pha nwdc duong. Vay co sw khac :g | g;zl;n ;r(t):ﬁé% I:1éhna|: tﬁ:;;: :
biét co ban nao khi mué1 dn va duong tan trong nuwdc? ; | chung ta. Nudc dugc coi I3 § -
Chung ta cung tim hié}l van dé nay thér}g qua viéc quan " :Iozggong_rrcs;: di::;:l;u;:f: -
s::'l‘t thi nghu’_%n} duoc bo tri nhu sau: T,hlét, lap bo dung cu | vat son% as c?mg déu thiy |
gom mot nguon dién la hai vién pin no1 tiép vo1 béng den, | sy c6 mat clia nuGc vi nuéc |

-3 JEM COBIET B ]

- -..\

hai dau mach dién ndi véi hai thanh kim loai khong cham ' la moi truong cho rat nhiéu | {

nhau, droc dit trong mét cbe thuy tinh chira nude mudi | phan U"Q s b, ,:
hoac nude duong (Hmh 2.2).

i ' Ban chat cua dong dién 1a |

| dong chuyén doi c6 hwong i

: cia cac hat mang dién nhwr |

| electron (vi du trong kim |

| loai) hodc ion (vi du trong |

" dung dich, trong mudi nong

, \ chay,...). y

a) b) = Gesssssssssssscasessen---=

Hinh 2.2. Thi nghiém véi dung dich nwée mudi (a) va nuée dudong (b)

HOA Hoe 1171 15)
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1.Trong thi nghiém trén,
déen sang hay khong
sang ching toé tinh chat
vat li nao cua dung dich
chat tan?

(B)

1. Du doan trong thi nghiém
trén, c6c thuy tinh chua
nudc nguyén chat thi dén
sang hay khéng.

(B

2.Tim hiéu va cho biét nhing
chat nao sau day thudc loai
chat dién li: HC, Fe, BaCl,,
Ca(OH),, CH,COOH, O,

Két qua quan sat: Coe trong bd dung cu thi nghiém trén dung
nuoc muoi thi bong den Sang, con coc dung nude duong thi
bong den khéng sang. Nhu vay, ¢ s khac nhau vé tinh dan
dién cia dung dich mubi dn va dung dich duong. Nude mudi
dan dién chimg to trong dung dich c6 chita cac hat mang
dién chuyén dong tu do, do chinh la cac ion. Vay mudi in
khi tan trong nude sé phan 11 thanh cac 1on. Ngwoc lai, duong
tan trong nude khong tao ra cac ion nén dung dich khéng dan
dién.

Khi hoa tan mudi dn va dwong kinh vao nude, dién ra cac
qua trinh nhu sau:

NaCl(s) — Na'(aq) + Cl" (aq) (D)

C12H22011(S) - CIZHEEOII(GQ) (2)

Qua trinh phan li cdc chdt khi tan trong meée thanh cac
ion dwoc goi la sw dién Ii. Chat dién i la chadt khi tan
trong nudc phan li thanh cdc ion. Chat khéng dién i la
chat khi tan trong nuéc khéng phan Ii thanh cdc ion.

Nhu vay. qua trinh (1) mo ta sy dién i va duoc gori la
phuwong trinh dién [i cia mud1 an. Mu6i an thuoc loar chat
dién 1, duong kinh thudce loai chat khong dién 1.

Trong thuc té, nguoi ta thiy ring;

« Hau hét cac acid, base va muoi tan duge trong nudc
thuoc loai chat dién 1.

« Rat nhiéu chit hitu co tan dwoc trong nwde nhu dwong
saccharose (C H,,O,). ethanol, glycerol.... la nhitng
chét khong Chen 11

Nude dong vai tro quan trong trong sur dién li cia mot chat. Diéu nay duwoc giai thich boi
nudce 1a phan tir phan cuc (cac nguyén tt H mang mot phan dién tich dwong va nguyén
tit O mang mot phan dién tich &m) nén khi hoa tan mét chat dién li vao nude, xuat hién
twong tac clia nude véi cac ion. Twong tac nay sé birt cac ion khoi tinh thé (hodc phan

tr) dé tan vao nudc.

Hinh 2.3. Vai tro cua nudce trong su dién li NaCl

' 16, HOA Hoc 11
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0 THUYET BRONSTED - LOWRY VE ACID - BASE
1. Thuyét Bronsted - Lowry vé acid - base

Néam 1923, Bronsted va Lowry da dé xuit thuyét T TorTs R ——.

Theo thuyét Arrhenius
(A-ré-nmi-ut), acid la nhitng

— base nhu sau: Acid la nhiing chat ¢é kha ning cho HY,

base la nhiing chat ¢6 kha ndng nhdn H.

HCI phan i trong nude theo phuong trinh sau:
HCl— H"+CI (3a)

chdt khi tan trong nuodc
phan li ra H* (proton), base
la nhitng chat khi tan trong
nwoc phdn li ra OH .

R IR~

P e e -y

Trong thuc té, H* khong ton tai doc lap trong nudc ma dé

dang két hop véi H,O dé tao thanh ion H,O" (hydronium) B)

g S T TPCILSNOREr

nén su phan 11 cua HCI trong nude duoc viét lai duéi dang: .
2.0 qua trinh (3b), nudc
HCl+H,0 —H,0" +CI- (3b) déng vai trd 1a acid hay

base? Vi sao?

Theo thuyét Bronsted — Lowry, HCI la acid. Dé don gian,
trong dung méi nudc, sw phan li cia HCI duoc viét dudi
dang (3a).

Ammonia (NIH,) khi tan trong nudc c6 phan ing

vO1 nuoc:

NH3 4 H20 == NH4+ +OH~ 4)

3.Trong can bang (4), hay
chi ra hai acid va hai base.
Giai thich.

Trong phan Ung thuén cua (4), H,O da nhuong H" cho
NH, nén dong vai tro la acid, con NH, nhan H" tor H O

nén dong vai tro la base.

Trong dung dich nuwdc cua acetic acid

(CH,COOH) ton tai cAn bang sau:

CH.COOH +HO=H0'+ CHEoo- (5 (S \

o . . .| Cap CHCOOH/ CHCOO-
Theo phan ung thuan, CH,COOH dong vai tr6 acid con | goi la cap acid/ base lién
H,O dong vai tro base; theo phan ing nghich, HO" dong |

. lién hgp cda acid H,0*

vai tro acid con CH,COO™ dong vai tro base.

@
3. Dua vao céan bang (4) va (5), héy giai thich vi sao H,0 duoc
cho la chét cé tinh luéng tinh (1a chat vira c6 tinh acid, vira

c6 tinh base).

HOA Hoc 11 /( 17
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4. Cho cac phan td sau: HBr,
HI, HS, KOH. Hay phén
loai chung thanh acid
manh, base manh, acid
yéu va base yéu.

———————————————————————————

NH, 1a mét base yéu, NH]
la mot acid yéu.

pp———

4.Trong céc can bang (7),
(8a) va (8b), xac dinh céc
acid va céac base.

18 )" HOA HoC 11

2. Acid manh/ base manh va acid yéuw/ base yéu
Theo thuyét Brensted — Lowry, HCI va CH,COOH déu
la acid; tuy nhién, c6 sy khac nhau khi viét phuong trinh
dién li:
HCl — H* + CI- (3a)
CH,COOH = CH,COO" +H" (6)
« Miii tén mét chiéu (—) & (3a) co ¥ nghia: Day la qué trinh
mot chiéu va HCI phan li hoan toan trong nuéc!!), nghia la
khong con phan tr HCI trong dung dich.

Miii tén thuan nghich (=) ¢ (6) c6 y nghia: Pay la qua
trinh thuan nghich va CH,COOH khong phan i hoan
toan trong nwde, nghia la trong dung dich van co6 ca
phan tot CH,COOH cung cac 1on CH,COO~ va H".

T sy phan li hoan toan va khong hoan toan cia acid
va base trong nudc, rut ra dac diém: Acid manh va base
manh phdn li hoan toan trong nieéc (nén khong ton tai
dang phdn tir trong nuéc). Acid yéu va base yéu phdan li

mot phdn trong nuoc.

Vidu 4) Cac acid HCL, HNO,, H,8O,.... la acid manh va
cac base NaOH, Ba(OH),, Ca(OH),.... la base manh.

Cac acid CH,COOH, H,CO,, H,SO,.... 1a acid yéu va cac
goe acid twong img CH,COO~,CO;, SO ... 1a base.
Theo thuyét Bronsted — Lowry, nhiéu ion nhu Fe3', A,

. _— I3 . 3 3 ol [ 4
CO; ... s& dong vai tro la acid hodc base trong nudc,
bot chiing tac dung mét phan vor nude. Vi du:

Al +3H,0 = Al(OH), + 3H* (7)
CO;™ + H,0 = HCO; +OH" (8a)
HCO; +H,0 =H,CO, + OH" (8b)

Cac phan rng (7). (8a) va (8b) con dugce goi la phan ung
thuy phan (tac dung vdi nudce) cia 1on Al va ‘ion Cco?.
Phan ung thuy phan cia nhitng ion nay c¢6 nhiéu y nghia
trong thuc tién.

[1] Trong thue té, HCI phan li hoan toan trong nwdc & moi
nong do.



KAI(S0,),-12H,0, trong nude br phén li hoan toan theo

Tuong tu Vi du 5, hay cho
phuong trinh: . : .

biét dung dich phén sat

KAI(SO,),- 12H.O — K* + AI>* +2 Soi" +12H.0 (NH,Fe(SO,),12H,0) c6 méi
v ) - truong acid hay base. Giai

Chat nay thuong dwoc ding dé lam trong nudc va lam  thich. Vi sao ngui ta c6 thé
chat cam mau trong cong nghiép nhudém, in béi ion AP+ duing pheén sat dé loai bé cac
tao ra Al(OH) theo phan ung (7) & dang két tia keo, .. £ EHBRESERNg A

kha ndng hap phu cac cht rdi ling xudng day bé hoac gin

vao sot vai can nhuom.

Sodium carbonate (Na,CO,) co rat nhiéu img dung, chang han trong cong
nghiép san xuét chat tiy rra. Ban than dung dich nay duoc st dung dé lam sach céac vét

Phen nhom (hay phen chua) co cong thic [“—

dAu m& bam trén bé miit kim loai truée khi son. ma. do ion OH- (sinh ra tr phan rng thuy
phan (8a). (8b)) phan rng duoc vo1 cac chat dau, m& (thudc loai ester hitu co).

?

« Qua trinh phan li cac chat khi tan trong nudc thanh céac ion la su dién li. Chat dién li la chat
khi tan trong nudc phan li thanh cac ion. Chat khéng dién li la chat khi tan trong nudc khéng
phan li thanh céac ion.

. Thuyét Brensted — Lowry vé acid — base : Acid |la nhiing chat c6 kha nang cho H*, base la nhiing
chat c6 kha nang nhan H™.

- Acid manh va base manh phan li hoan toan trong nudc; acid yéu va base yéu phan li mét
phan trong nudc.

« Cacion tac dung véi nudc tao ra H' la acid. Cac ion tac dung vdi nudc tao ra OH™ |a base.

BAI TAP

Bai 1. Néu dong dién chay qua dugc dung dich nudc cia mot chat X, nhitng phat
biéu nao sau day khéng dang?
a) Chat X 1a chat dién li.
b) Trong dung dich chat X ¢6 cac ion dwong va ion am.
¢) Chat X ¢ dang rén khan ciing dan dién.
d) Trong dung dich chat X ¢é electron tu do.

Bai 2*. G1a1 thich vi sao dung dich HCI dan dién tot hon dung dich CH,COOH c¢6 cung
nong do.

Bai 3. Giai thich vai tro cua nude trong su dién 11 cuia HC1 va NaOH.
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Hoc xong bai hoc nay, em cé thé:

"« Néu dwoc khdi niém va v nghia ctia pH trong thuee tién (lién hé gid tri
. pH & cdc bé phdan trong co thé véi sirc khoé con ngwoi; pH ciia dat,
| nuoce toi su phat trién cua dong thuc vdt,...).
|« Viét duoc biéu thirc tinh pH (pH = —Ig[H*] hodc [H*] = 10%%) va
| biét cach sir dung cdc chdt chi thi dé xac dinh pH (méi trieong acid,
. base, trung tinh) bang cdc chat chi thi phé bién nhw gidy chi thi mau,
i quy tim, phenolphthalein, ...

.« Néu dwoc nguyén tic xdac dinh nong dé acid, base manh bang phirong
phdp chudn do.

'« Thurc hién dwoc thi nghiém chudn do acid — base: Chudn do dung
' dich base manh (sodium hydroxide) bing dung dich acid manh
. (hydrochloric acid).

S e e e e e e e R e e A e e e

.i. Cac acid nhu acetic acid trong giam an, citric acid .
trong qua chanh, oxalic acid trong qua khé déu ' \
tan va phan li trong nudc. Chang han, acetic acid i
(CH,COOH) phén li theo phrong trinh sau:

CH,COOH == CH,COO" + H*

a) Em hdy du doan vi chua cuia cac acid trén duoc
gay ra boi 1on nao.

Gidm an |

-

b) Trong ché bién nudc chdm, cang cho nhiéu giam
an thi nwée chim cang chua. Khi do, nfing do cua
ion nao tang lén?

¢) Lam thé nao dé xac dinh duoc nfing dd 1on H' trong dung dich acid?

@) pH cUA DUNG DICH, CHAT CHi THI

1. pH cia dung dich

Nuoc dién 1 tao ra déong thor ca H" va OH;
H,0 == H'+ OH"

Tuy nhién, s dién li nay rat yéu. O 25 °C, nong do ion H* va OH trong nudc 1a vo cling
nho: [H] = [OH] = 107 M. Vi vay, nude duoc coi la chat khong dién i

@ ._s;__noﬂ HOC 11



Khi cho mét acid vao nuwdce, ¢6 thém mot lwong H™ tir
acid nén trong dung dich acid co [H'] > [OHT]: do do,
[H'] > 1077 M. Nhu vay, dung dich c6 nong do H* cang
16n thi co tinh acid cang manh.

Tuong tu, khi cho mét base vao nudce s€ co thém mot luong
OH' tir base nén trong dung dich base c6 [OH | > [H"].

Nhu véy, chi théng qua nong dé ion H* trong dung dich
c6 thé biét do 1a moi truong acid hay base, ciing nhu mtc
do acid, base cua mo1 truong do.

Nguot ta st dung khai niém pH, 1a mot dai luong lién hé
truc tiép vOl1 néng do H*, dé danh gia tinh acid, base cua
moét dung dich da cho. Pai lugng pH duogc dinh nghia
qua biéu thtrc sau:

pH = —Ig[H"]

hay qua biéu thirc twong dwong: [H*] = 10 4.

Lay [H'] = 10”7 M lam méc trung gian, c6 lién hé sau day:

[H] > 10”7 <107
(mol L™)

pH <N 7 >17
Mot truong acid trung tinh base

Nhu vay, pH la dai lwong ddc trung cho mirc do acid,
base cua mot dung dich. Gia tri pH cang nho hon 7, dung
dich co tinh acid cang manh: gia tr1 pH cang lén hon 7,
dung dich c6 tinh base (tinh kiém) cang 16n.

Vidu 1) Haidung dich HCI va CH,COOH ¢6 cung nong
d6 0,1 M nhung nfing do H* trong dung dich lan lwot la
0,1 M va 1,34.10° M: pH cua hai dung dich trén twong ung
la 1 va 2.87. Diéu nay dan téi két luan dung dich HCI co
tinh acid manh hon dung dich CH,COOH. Trong thuc té,
HCI thudc loai acid manh, CH,COOH thuoc loar acid yéu.

(2)

1.Gidi thich vi sao nudc
nguyén chat cé6 mobi
truong trung tinh.

(?)

2. Gidi thich vi sao khi thém
HCl vao nuéc nguyén chat
thi dung dich thu dugc co
[H] >107 M.

g EM CO BIET T— 1

Trong dung dich nudc cla

bat ki chat nao & 25 °C luén

cé tich s6 néng d6
[H][OH ] =10,

e ittt

' V& mit toan hoc, pH = — Ig[H'.
' Néng d6 H* cang 16n thi pH cang
'nho.

1. St dung may tinh cam tay

dé tinh:

a) pH cla cdc dung dich c6
néng dé H*lan luot la:
0,01 M;0,5Mva1M.

b) N6ng d6 H* cla cac
dung dich ¢6 pH lan lugt
la: 2,0; 7,4 va 14.

HOAHQC 11 /| 21

T pRp—_——

b
I
I
I

p——



' Mét loai dung dich dé ma
:kem (Zn) léen kim loai co !

 thanh phan chinh laZnSO, va |
! pH duoc duy tri trong khoang |
' 5,0 - 5,5. Néu pH thdp hon,

' t6c do dién phan sé bi gidm,
. con néu pH cao hon thi lép ¢
! ma sé bi téi va xu xi.

2. Gidi thich vi sao viéc thiéu
acid trong da day la mét
nguyén nhan gay nén
bénh nhiém khuan dudng
tiéu hoa.

1.Visao c6 thé dung thuéc
mu6i NaHCO, khi diéu tri
bénh thua acid trong da
day?

i

()

3.DPat nhiém phén <6 pH
trong khoang 4,5 - 5,0.
Hay giai thich vi sao
ngudi ta thuong boén voi
bét (Ca0) dé cai tao loai
dat nay.

22 )" HOA HOC 11
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2. Y nghia ciia pH trong thuc tién

Nhiéu qua trinh hoa hoc trong tu nhién, trong san Xuat
va trong co thé séng xay ra trong dung dich nuée véi
su co mat cua cac acid va base. Thong thuong, cac qua
trinh nay dién ra trong diéu kién 6n dinh vé thanh phan
c4c chét va ion, trong do co néng do H*. Do vay, mot su
thay d6i dang ké vé pH c6 thé dan t6i nhirng anh hwong
khong mong mubn téi cac qua trinh nay.

Dich vi da day cta con nguo1 ¢o chira acid HCI
vol pH dao dong khoang 1.5 — 3.5. Day la khoang pH
phu hop dé cac enzyme tiéu hoa (cac chat xuc tac sinh
hoc) hoat dong hi¢u qua. Ngoai ra, HCI con lam nhiém vu
sat khuin, tiéu diét nhiéu loai vi khuin cé trong thirc an.
Trong dich vi da day con ¢o6 pepsin, mot chat gitip chuyén
hoa protein trong thirc an thanh cac chat dam ma co thé
hap thu dwoc. Pepsin hoat déng tot nhat & khoang pH la
2,0 - 3.0; do vay, ¢ nhitng diéu kién pH th:fip hon hoic
cao hon déu giy nhitng anh huong khong tét dén qua
trinh chuyén hoa chit dam bing pepsin.

Mbi loai cdy trong sé phat trién tot nhat

trong mét khoang pH cua dit x4c dinh: ca chua, xa
lach can gia tri pH khoang 6.0 — 7.0; cai bip can gia tri
pH khoang 6.5 — 7,0; khoai tay can gia tri pH khoang
5.0 — 6.0; khoai lang can gia tri pH khoang 5.5 — 6.8:..
Viée theo doi va diéu chinh pH thich hop c6 ¥ nghia quan
trong trong viéc nang cao nang sut cay trong

2. Em hay tim hiéu gia tri va y nghia cta chi sé pH & mét sé
bé phan trong co thé con ngudi.

b

3. Xac dinh pH béng chét chi thi

Mot s6 chat, ching han nhu quy tim, phenolphthalein,
methyl da cam.... ¢6 mau sic khac nhau trong méi truong
acid va méi trrong base. Nhirng chat nhu vy dwoc goi la
chét chi thi acid — base.



) Mau chi thi
chﬁt Chi thl .................................. ; -"-"E ......................................
Moi truong acid | Mo1 truong base
Quy tim bo Xanh
Phenolphthalein =~ Khoéng mau Hong ™ Phenolphthalein (C,H,,0,) 1a
......-..--------..--..-.........-..-......---q-......--.-..-..--.-...-.--..-..E ...... : ............................... mét acid yéu cé hai nguyén u,,r
Methyl darcam | Do | Vg oam H ¢6 thé phan i thanh H*. Néu

ki hiéu chat nay la TR thi
trong méi treong base, n6 ton

Cac chét chi thi nhu phenolphthalein, quy tim.... chi cho
biét dung dich co6 tinh acid hay base. Dé biét gia tri pH
gan dung cua dung dich, co thé sw dung gidy chi thi pI
(Hinh 3.1).

tai chu yeu ¢ dang R* ¢6 mau

héng: trong méi truong acid,

.

n6 ton tai chii yéu & dang HR
khong c6 mau

~ - .
! e e T i ol

11 13

10 12 14

o
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Hinh 3.1. Gidy Chlthl-pH E Gidy chi thi pH thuc chat !

va mau cua giay chi thi & cac gia tri pH khac nhau ' 1a gidy tdm hén hop nhiéu |

; chat chi thi khac nhau nén

(1) cHUAN PO DUNG DICH ACID VA BASE 461 mau & nhiéu gia tr pH |

A o ;'khhtu1d14 i
Trong hoa hoc, chuan do la moét phuong phap dung de ac nhau én ,.

xac dinh nf‘)ng dd ciia mot chit trong dung dich b.’;ing mot
dung dich khac da biét ndng do.

Vé nguyén tac, co thé xac dinh néng do cua mot dung dich
base manh bfmg mot dung dich acid manh (hodc nguoc
lar) da biét trude n('“)ng do (thuong goi la dung dich chuén)
dua theo phan ng trung hoa: H' + OH— H,O (1).

Chﬁng han, chuan do dung dich NaOH chua biét néng do
bang dung dich chuén HCI theo phan ing;

HCI + NaOH — NaCl + H O P o e {
s 2 g ) ; _ Diém twong dwong la thot |
Dé nhén ra diém twong duwong, can dung thém chat chi tht | d¢iém HCI phin tng vira hét |

acid — base, thong qua su thay ddi mau cia chét chi thi. v6i NaOH.

e ==

Nhitng phan tng giita cac acid manh va base manh trong
dung dich déu c6 chung ban chat (1).

[1] Trong mo61 trwong pH > 12, phenolphthalein khong c6 mau.
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3.D€ trung hoa 10 mL
dung dich HCl néng dé
x M can 50 mL dung dich
NaOH 0,5 M. Xac dinh
gia tri cla x.

d

‘,3;,

4. Giai thich vi sao trong thi

nghiém chudn d6 dung
dich NaOH bang dung
dich HCl, ta két thuc
chuan do ngay khi dung
dich trong binh tam giac
chuyén ti khéng mau
sang héng (bén trong it
nhat 20 giay).

5.Gia s khi két thuc chuan

dé, thé tich dung dich
NaOH (tinh trung binh sau
3 1an chudn dé) da st dung
& burette [a 10,27 mL. Tinh
néng dé cua dung dich
NaOH.

SO \

Pa s8 vi khuan phat trién
binh thuong & mai truang
trung tinh bdi pH dich noéi
bao ctia hau hét cac té bao
déu xap xi bang 7. Trong
thuc té, pH trén da ngudi
nam trong khodng 4,0 -
6,5 nén khong thich hgp
dé vi khuan phat trién, tur
dé han ché dugc rat nhiéu
su nhiém khuan tu moi
trudng xung quanh.

HOA HOC 11

Chéng han, chi thi phenolphthalein trong dung dich HCI
s& khong co mau. Tai diém twong dwong, HCI hét nén néu

thém tiép NaOH, dung dich s& chuyén sang mau hong.

|

e

Chuan dé dung dich NaOH chua biét chinh xac néng dé (biét
néng d6 trong khoang gan vai 0,1 M) bang dung dich chuén
HCI 0,1 M véi chat chi thi phenolphthalein.

Chuan bi: Dung dich HCI 0,1 M, dung dich NaOH (chua biét
chinh xac néng dé, khoang 0,1 M), phenolphatalein, burette,
binh tam giac 100 mL.

Burette chuia
dung dich NaOH

Binh tam gidc chia dung dich
HCl va phenolphthalein

Hinh 3.2. B6 dung cu thi nghiém chuan d6 dung dich NaOH
bang dung dich HC1 v6i chi thi phenolphthalein

Tién hanh: Burette (loai 25 mL) da dugc d6 day dén vach 0
bang dung dich NaOH va chéac chdn khéng con bot khi trong
burette. Cho 10 mL dung dich chuan HCl vao binh tam giac
(loai 100 mL), thém 2 giot chi thi phenolphthalein (loai 1% pha
trong cén).

Mé& khoa burette dé nhé tir tir tiing giot dung dich NaOH vao
binh tam giac, dong thai lac déu binh. Tiép tuc nho dung dich
NaOH (van duy tri lac déu binh) téi khi dung dich trong binh
chuyén tir khéng mau sang mau héng va bén trong it nhat
20 giay thi két thuc chudn dé (khoa burette). Ghi lai thé tich
NaOH da dung. Lap lai thi nghiém it nhat 3 lan.

Yéu cau: Quan sét hién tuong, viét phuong trinh hoa hoc va
xac dinh néng d6 dung dich NaOH.

@ —

3. Nudc ép bap cai tim cé nhiéu mau
sac phu thuéc vao pH. Em hay thiét
lap badng mau cla nudc ép bap cai
tim theo pH bang cach st dung gidy
chi thi pH va acid, base thich hop.

g
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« pH = -lg[H*] |a dai lugng dac trung cho muc dé acid, base cla mét dung dich. Néng dé H*
cang |én thi gid tri pH cang nhé.

« Céc phan Ung hoé hoc trong thuc tién thudng xay ra & mét khodng pH xac dinh.

«  Chudn d6 la mét phuong phap dung dé xac dinh néng dé clia mét chat trong dung dich
bang mét dung dich da biét néng dé.

N\

Bai 1. Déxac dinh nc"ing do cua mot dung dich HCI, nguot ta da tién hanh chuén do bé‘ing
dung dich NaOH 0,1 M. Dé chuan do 10 mL dung dich HCI nay can 20 mL dung
dich NaOH. Xac dinh nf‘mg d6 cua dung dich HCI trén.

Bai 2. Suwu tim thong tin vé ¥ nghia thire tién cia pH trong doi séng va trong san xuat
nong nghiép, cong nghiép.

Bai 3. Trong moi truong acid, diép luc c6 mau vang den do; con trong moi truong

kiem, diép luc c6 mau xanh.

a) Giai thich vi sao khi vat chanh vao nudce luge rau muong thi mau xanh cia
nudce lai b1 nhat di.

b*) Vi sao khi ludc banh chung, cho thém mét chut thuée muéi (NaHCO,) s& lam
la dong go1 banh ¢6 mau xanh dep hon?

Bai 4. Binh thuong, chi sé pH cia nudc tiéu & ngudi dao dong trong khoang 4.5 — 8.0.
Néu pH ciia nudc tiéu giam xudng dudi 4.5 thi ¢6 nghia la bi du acid, con cao
hon 8.0 thi co nghia la bi du kiém. So6i than 1a khéi chat khoang nhé co thé tich
tu trong than, gay dau khi ngin can dong nude tiéu tir than xubng niéu quan.
Mot trong cac d4u hiéu cua bénh soi than 1a nudce tiéu bi du acid hodc du kiém.

Dé xuét cach lam don gian dé c6 thé tién luon g bénh so1 than.

HOA HOC 11_?'55)
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NITROGEN VA SULFUR

PON CHAT NITROGEN

Hoc xong bai hoc ndy, em cé thé:

« Phat biéu duwoc trang thdi tu nhién ciia nguyén 16 nitrogen.
« Giai thich dwoc tinh tro ciia don chat nitrogen o nhiét do thuong
thong qua lién két va gia tri ndng hrong lién két.

« Trinh bay dwoc sw hoat dong cua don chdt nitrogen ¢ nhiét dé cao
doi voi hydrogen, oxygen.

« Lién hé duoc qua trinh tao va cung cap nitrate cho dat tir nudc mua.

« Giai thich duoc cac ung dung cua don chdt nitrogen khi va long
trong san xudt, trong hoat déng nghién ciru.

___________________________________________________________________________________

(i) Vi sao ngudi ta phai bom khi nitrogen vao cac khoang chtra cia tau chd dau sau
khi chuyén dau ra khoi khoang?

= ".' )EM €O BIET S RS
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E Arginine la chat thiét yéu
' cho qua trinh téng hop
| protein trong co thé.
‘Phan t’ arginine chua 4
r nguyén tu N.

0 0 0 .

1.Hay néu quan diém cda
em vé phat biéu“Nitrogen
la nguyén té dac trung
cho su séng”

9
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@) TRANG THAI TU NHIEN CUA NGUYEN TO NITROGEN

Nguyén o nitrogen co ki hiéu hoa hoc la N, s6 hiéu
nguyén tir 1a 7, d6 am dién la 3,04.

Trong tw nhién, nitrogen ton tai & ca dang don chat va
hop chét.

Trong khi quyén, nguyén té nitrogen ton tai chii yéu dudi
dang don chat, N,. Khi nitrogen chiém khoang 78% thé
tich khong khi.

Trong dat va nudc, nitrogen ton tai chu yéu dudi dang
1on nitrate (NO;), nitrite (NO;) va ammonium (NHD.
Nguyén té nitrogen co6 trong co thé cia moi sinh vat
chu yéu 0 dang cac hop chét hitu co nhu amino acid,
nucleic acid, protein, chlorophyll (chét diép luc),... Cac
hop chat nay dong vai tro quan trong trong nhitng qua
trinh sinh hoa cua sinh vat.



(1) DON CHAT NITROGEN
1. Dac diém lién két
Phan tr N, ¢o lién ket ba gilta hai nguyén tir nitrogen, ca

hai nguyén tir nay déu thoa man quy tic octet véi cong thirc
Lew1s nhu sau: N=N:

2. Tinh chéat co ban

a) T'inh kém hoat dong hoa hoc (tinh tro) o nhiét do rh(fp

Lién két ba giira hai nguyén tir N trong phén tir nitrogen
c6 nang luong lién két rat 16n (946 kJ mol ) nén rat kho
b1 pha v&. Vi vay, o nhiét do va ap suét thuong, nitrogen
rat kho tham gia phan tmg. Pic diém nay droc goi la tinh
kém hoat déng hoa hoc hay tinh tro ctia don chat nitrogen.

b) T'inh hoat dong hoa hoc o nhiét do cao

Phan frng cia nitrogen va hydrogen dién ra thuan nghich,
duoc thuc hién ¢ di€u kién nhiét do va ap suat kha cao
cung vo1 chat xtc tac la bot sat.
400 - 600 °C, 200 bar, Fe 0
) A H298

)+ 3H,(g) 2NH,

=-91.8 kJ

Nitrogen phéan (rng véi oxygen & nhiét do rat cao, khoang
3000 °C, tao ra nitrogen monoxide (NO).

N,(g) + 0,(g) ==2NO(g) A Hy;=182,6 kJ
Trong khi quyén. phan ¢ng nay chinh 1a sy khai dau cho

qua trinh tao thanh 1on nitrate (NO,), duoc coi la mét nguéon
cung cap dam cho dat. Trude tién, nitrogen monoxide dugc
tao thanh tir nitrogen va oxygen khi co sam sét. Sau do,
nitrogen monoxide nhanh choéng b1 oxi hoa bo1 oxygen
trong khi quyén tao thanh nitrogen dioxide (NO,).

2NO(g) + O,(g) — 2NO (g) A Hjp = -116,2 kJ

Tiép theo la qua trinh nitrogen dioxide chuyén thanh acid
trong nudc mua, c6 thé dwgec mo ta qua phan tng;

4NO (g) + 2H,0(]) + O (g) — 4HNO (aq)

Nude mua véi ndng do acid phi hop s& gitip cung cap
dam cho dét & dang ion nitrate cin thiét cho ciy trong.

(B

1. Cho biét nang luong lién
két clia phan tl fluorine,
nitrogen lan lugt la 159
kJ mol~" va 946 kJ mol-".

a) Giadi thich nguyén nhan

chinh dan dén su khac
biét gia tri nang lugng lién
két gitra hai phan td trén.

b) Cho biét chat nao hoat

déng hod hoc haon.

)

2. Dua vao gia tri bién thién
enthalpy chuan ctia phan
Uing, hay cho biét phan
ung gida nitrogen vé&i
hydrogen hay véi oxygen
dién ra thuan loi hon.

2y

2. St dung kién thic hoé hoc
dé giai thich cau ca dao
sau:

“Lia chiém ldp 16 dau bo

Hé nghe tiéng sém, phdt c& ma lén”
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ECo thé thu N, bang cach |
i cho khéng khi di qua vat |

liéu “sang phan tu carbon"'
(CMS, Carbon Molecular '
' Sieve). CMS ¢6 kha nang
: hap phu nhiéu va nhanh 0, :
‘ ' hdp phu it va cham N, lam :
'cho phan l6n O, bi glu lai | '
' ! trong cac mao quén cla vat ‘
; + liéu. Lap lai nhiéu lan qua :
' trinh nay sé thu dugc khl’E
: nitrogen véi dé tinh khiét |
E khoang 99,9% vé thé tich.

T —

g EM CO BIET ;

Dé bao quan thuc pham:
nhu tém, ca kho,..., nguai |
ta thuong dung bom hdt |
chan khong dé rat khong |
khi ra khoi bao bi. Péi véi |
nhiéu san phdm nhu bim i
bim (hay snack),... dé vua i
' han ché su oxi hoa, viia gitr |
i dugc doé gion, dé khoé va |
. hinh dang san pham trong
quaé trinh van chuyén, nguoi
ta c6 thé lam cang phéng
bao bi bang ciach bom khi
i nitrogen vao.

[
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3. Ung dung

M&bi ndm c¢o hang tram triéu tAn nitrogen duogc san xuat
trén toan cau; trong do, lugng nitrogen dang khi chiém
khoang hai phan ba, con lai 1a nitrogen long.

Vi tinh chét kém hoat dong hoa hoc (tinh tro), nitrogen
khéng oxi hoa cac chét khac ¢ nhiét d6 thuong. Dua vao
tinh chat nay, nguoi ta thwong dung khi nitrogen dé thay
thé hoan toan hodc mot phan khong khi trong rat nhiéu
truong hop khac nhau dé giam nguy co chay nd, giam
qua trinh oxi hoa do oxygen trong khong khi gay nén.
Ching han, khi rut xdng, dau ra khoi cac bon chira hoic
khi dong go1 thuc phdm, nguoi ta bom khi nitrogen vao
dé lam glam nong do cua oxygen. Trong linh vuc hoa
hoc. khi can nghién ctru sy bién ddi chit & moi truong
tro thi can day khong khi ra va thay vao la nitrogen hoic
cac khi tro khac.

Nitrogen hoa long ¢ nhiét do thfip, —196 °C. Vi vay,
nitrogen long duoc st dung dé lam lanh nhanh, bao
quan thwe pham ngay tai nha may va trong qua trinh van
chuyen Nitrogen long con duogc sir dun0 dé dong bang va
kiém soat dong chay trong cac duong ong.

Trong linh vuc sinh hoc va y hoc, cac mau vat sinh hoc
(mau, mo, té bao, bd phén co thé, . .) dugc bao quan trong
binh nitrogen long. Binh nay thuong co hai khoang:
khoang chtra nitrogen léng cing éng chira mau vat can
bao quan va khoang chin khong dé cach nhiét voi bén
ngoai (Hinh 4.1).

Nip déy binh
Thanh chén ¢6 binh
Gong ¢b binh
Co binh ~ +—XKhoang chén khéng
Chat hép phu
Khoang chira nitrogen léng
V4 binh Gao muc, dung mau vat

Hinh 4.1. Cau tao ciia binh bao quan miu vt bang nitrogen long

Can chu v, do c6 nhiét do rat thap, nitrogen long c6 thé
gay bong lanh khi tiép xtc.



- Trong tu nhién, nguyén té nitrogen tén tai ca dang don chat va dang hgp chat.
- Do c6 nang lugng lién két rat Ién nén don chét nitrogen kém hoat déng & nhiét dé thudng
(tinh tro).

« Phan ting quan trong ctia nitrogen & nhiét do cao la:
+ Tac dung véi hydrogen.
+ Tac dung véi oxygen.

- Khi nitrogen dugc st dung dé thay thé mét phan hay toan bé khong khi nham tao méi
trudng tro, gitp han ché chay né, han ché su oxi hoé thuc pham,...

- Nitrogen 1dng dugc dung lam méi trudng lanh d€ bao quan mau vét trong linh vuc y té va
nghién cttu khoa hoc, déng lanh thuc pham,...

BAI TAP

Bai 1. Duva vao cac gia tr1 nang luong lién két, hay du doan ¢ nhiét d6 thuong thi don
chét nitrogen hay chlorine d& phan g véi hydrogen hon. Cho biét ning lrong
lién két C1-Cl trong phén tr chlorine 1a 243 kJ mol ™.

Bai 2. Viét phuong trinh hoa hoc cia phan tng gifta nitrogen vd1 hydrogen va vai
oxygen. Néu img dung ctia mdi phan ng nay trong thuc té.

Bai 3. Trong cong nghiép, ammonia duoc san xuat dwa vao phan ung thuan nghich
giita nitrogen va hydrogen trong thiét bi kin.

a) Khi phan @ng dat trang thai cén bang thi trong thiét bi s& c6 cac khi nao?

b) Hay tim hiéu vé nhiét d6 hoa long ciia mdi khi c6 trong thiét bi. Tir d6 cho biét,
néu gitt nguyén 4p suat va lam lanh thiét bi thi khi nao s& hoa long dau tién.
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MOT SO HOP CHAT QUAN TRONG CUA NITROGEN

Hoc xong bai hoc nay, em c6 thé:

« Mo ta duoc cong thirc Lewis va dang hinh hoc cua phdn tr ammonia.

«  Duwa vao dic diém cdu tao ciia phdn tir ammonia, giai thich diroc
tinh chdt vdt Ii (tinh tan), tinh chét hod hoc (tinh base, tinh khw).
Viét dwoc phuong trinh hoa hoc minh hoa.

*  Vin dung duoc kién thirc vé cdn bc‘l"ng hod hoc, téc do phan img,
bién thién enthalpy cho phan tmg tong hop ammonia tir nitrogen
va hydrogen trong qua trinh Haber (Ha-bo).

» Trinh bay dwogc cac tinh chdt co ban ciia muéi ammonium (dé tan
va phan i, chuyén hoa thanh ammonia trong kiém, dé bi nhiét
phdn) va nhan biét duwoc ion ammonium trong dung dich.

» Trinh bay duoc ing dung cua ammonia (chcft lam lanh; san xudt
phdn bén nhu: dam, ammophos; san xudt nitric acid: lam dung
moi,...); cua ammonium nitrate va mot s6 mudi ammonium tan
trong phan dam, phan ammophos,...

*  Thuc hién dwoc (hodc quan sat video) thi nghiém nhdn biét ion
ammonium trong phan dam chira ion ammonium.

«  Phan tich diroc nguon goc cia cdc oxide ciia nitrogen trong khong
khi va nguyén nhdn gay ra hién tuwong mua acid.

»  Néu duoc cci:u lao cua phan ni"_vHNO ” tinh acid tinh oxi hoa manh
trong mot 56 ung dung thuc tien quan trong cua nitric acid,

» Giai thich dwoc nguyén nhdn, hé qua cua hién tirong phi diong

. (eutrophication).

]
1
1
I
]
]
1
1
1
]
1
]
]
1
1
]
]
1
1
]
]
1
]
1
1
]
]
1
]
1
]
]
1
1
]
1
I
1
1
]
|}
]
]
1
1
]
]
1
]
]
]
1
1
]
1
1
I
1
]
]
1
]
1
1
1
1
]
]
[}

@) Trong cac ao tu co thé tich tu lwuong dang ké 1on ammonium. Co thé nhan biét su
cO mat ciia ion ammonium trong cac ao ti biang nhitng cach nao? Giai thich.

@ AmmoNniA

1. Cau tao phén tii va tinh chat vat li
Cong thire Lewis va dang hinh hoc (hinh chop tam giac) cua phan tr NH, duoc thé hién

& Hinh 5.1. .
H—N—H N
| e
g R
a) b)

Hinh 5.1. Cong thirc Lewis (a) va dang hinh hoc (b) cua NH,
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Cac lién két N-H la lién két cong hoa tri phan cwc nén cac
phén tit ammonia dé& tao lién két hydrogen vdi nhau va véi
phén tir nwde. Vi tao duoc lién két hydrogen voi nude nén
ammonia tan nhiéu trong nuwadc. (3 20 °C. 1 bar, 1 lit nudc
¢6 thé hoa tan 700 lit khi ammonia.

G diéu kién thwong, ammonia la chét khi khong mau, co
mui khai. x6¢ va doc.

2. Tinh chat hoa hoc
a) Tinh base
Cap electron hoa tr1 riéng trén nguyén tir nirogen la
nguyén nhan gy nén tinh chit base cia ammonia. Khi tan
trong nuwdc, ammonia nhan H' ciia nudce, tao thanh ion
ammonium (NH}), dung dich ¢é tinh base yéu, lam giy
quy tim hoa xanh.
NH,(aq) + H,O(/) & NH;(aq) + OH (aq)
Khi ammonia hodc dung dich ammonia phan tng voi
céc acid tao mudi ammonium. Vi du:
NH,(ag) + HCl(aq) — NH Cl(aq)

Sy hinh thanh 1on ammonium
¢ cac phan tng trén la do su ‘
tao thanh lién két cho —nhén 4§
gilta nguyén tir nitrogen cua '
phan tr ammonia vé1 H” AANU W H
(proton) cua acid.

NH, +H" — NH;,
Vi vay, ammonia la mot base theo thuyét Bronsted — Lowry.

Hinh 5.2. Dang hinh hoc
cua 1on ammonium

Dung dich ammonia c6 thé tac dung vo1 dung dich mudi
cua moét sO kim loai dé tao cac hydroxide ctua kim loat
do, nhu:

MgClz(aq) +2NH,(aq) + 2HZO(I) — Mg(OH),(s) +2NH 4Cl(aq)
b) T'inh khwr

Nguyén tir N trong phan tir NH, co s6 oxi hoa -3, 1a s6 oxi
hoa thap nhat cia nguyén to mtrogen trong cac hop chét.
Vi vay, ammonia thé hién tinh khtr khi phan ttng vé1 mot
sO chat ¢6 tinh oxi hoa. Chang han, khi dun néng hén hop
ammonia va oxygen trong binh kin, tuy theo diéu kién vé
nhiét do, xic tac sé tao ra cac san phém khac nhau.

(&)

1. Cho thi nghiém duoc thiét
ké& nhu hinh duéi day.

Binh khi
ammonia
[
—}(0c nudic ¢6 pha
===1"==| phenolphthalein
e ——_i

Trong thi nghiém nay, nudc
pha phenolphthalein sé
bi hut lén binh chiaa khi
ammonia va phun thanh
nhing tia mau héng. Hay
giai thich hién tugng trén.

g -

(@)

1.Khi gidy quy tim am tiép
xuc véi khi ammonia thi
hién tugng gi sé xay ra?

EM CO BIET
! Thuc té, khi tiép xic & dang
khi, ammonia va hydrogen
chloride nhanh chéng phéan
Ung v6i nhau tao mudi
ammonium chloride, & dang
khéi trang trong khong khi.

prTsreTTTTTTes

Nguyén tir nitrogen c6 nhiéu
s0 oxi hoa khic nhau trong
cac hop chat nhw -3, +1, +2,
+3, +4.+5,
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2. Ammonia thé hién tinh
base, tinh khir & qua trinh
nao dudi day? Giai thich.

(1) Cho ammonia phan tng
VGi nitric acid (HNO,) dé
taophanbénammonium
nitrate (NH,NO,).

(2) Dung ammonia tdy ria
I6p copper(ll) oxide phu
trén bé mat kim loai déng,
tao kim loai, nudc va khi
nitrogen.

) o i IR ~

Fritz Haber (Phrit Ha-bo),
ngudi Buc, dugc trao gidi |
Nobel Hod hoc vao nam |
1918 véi cong trinh téng |
hop ammonia bang qua !
' trinh Haber. :
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_3 0
4NH(g) + 30,(g) —— 2N,(g) + 6H,0(g)

800 — 900°C, Pt
—

4I_EH3(g) +50,(g) 4§0(g) +6H,0(g)

Phan trng thir hai ¢ trén dugc st dung trong quy trinh san
xuat nitric acid ttr ammonia trong cong nghiép.

3. Tong hop ammonia theo qua trinh Haber

Trong céng nghiép, ammonia dwoc tong hop theo qua
trinh Haber (con duoc goi la qua trinh Haber — Bosch)
nhu mo ta & Hinh 5.3, theo phuwong trinh hoa hoc sau:

N3 (9) + 3H2(g) 400 — 600 °C, 200 bar, Fe ZNHJ(g) Anggs — 02 L]

Tai thoi diém can be:ing, nf)ng d6 ammonia, nitrogen va
hydrogen trong budng phan tung la khéng d6i. Khi do,
hon hop khi nay dugce dan qua hé théng lam lanh dé hoa
long ammonia. Ammonia long sé dugc tach ra. Hon hop
khi hydrogen va nitrogen dwoc tai st dung bing cach
dwa trd lai buong phan ng dé tiép tuc lap lai qua trinh
phan tng téng hop ammonia.

N, va H, tai stir dung
H

May nén khi

Hé thong
lam lanh
dé hoa long

ammonia

Buong phan ing ___|

Xue tac Fe
Hinh 5.3. So d6 nguyén tic qua trinh Haber tong hop ammonia

Dé can béng chuyén dich theo chiéu thuin, tao thanh
ammonia, can chon cac diéu kién thich hop vé ap Sut,
nhiét do, dua theo nguyén li chuyén dich Le Chatelier.

e T2 dp sudt: nguoi ta da ting ap suat cua hé phan (ng
trong budng tong hop 1én dén gan 200 bar. 6 1a do
khi tang ap suét, can bang chuyén dich theo chiéu lam
giam ap suat ciia hé — tirc chiéu giam s6 mol khi, hay
chiéu tao ammonia (chiéu thuén).



Phuong trinh trang thai khi li
twong co6 dang:
pV =nRT

Trong dé: R la hing s6 khi !
li tuwong, T la nhiét d6 cia
khi (K). Vo1 phwong trinh
trén, dé thay rang ap suat
cia khi (p) ti 1¢ thuan véi

e V& nhiét do: Vi phan ing thuén toa nhiét A_H),, < 0)
nén can phai giam nhiét do dé can bang chuyén dich
theo chiéu thuan, tao ammonia. Tuy nhién, khi thuc
hién phan (g & nhiét do qua thap thi toc do cia phan
ing nho, phan wng dién ra cham. Thuc té, nguoi ta da
chon nhiét d6 phu hop, khoang 400 °C — 600 °C.

Viéc st dung xtic tac 1a bot sit trong qua trinh Haber

B e

. ’ s6 mol khi (n).
co tac dung lam cho phan rng nhanh dat dén trang thai “ssssssssssssssssnmmmnnooo- .
can bing. o
() Mudi AMMONIUM 2. Khi lam lanh hén hop khi

gém ammonia, hydrogen

Mudi ammonium la cac hgp chat c6 chira ion ammonium V3 nitrogen thi ammonia

(NHI). Cac mudi ammonium thuong duoc su dung la: sé hoa léng truéc. Tinh
NH,CI, NH,NO,, (NH,),CO;, (NH,),SO,,... chat vat li nao cla cac
. . _ , _ chat gitp gidi thich hién
Hau hét cac muo61 ammonium tan tot va dién 11 hoan toan tugng trén?
trong nudce. Vi du:
NH,NO,(s) — NH; (aq) + NO; (ag) ®—
1.Dé giam sét hodc gidm
& dau, nguoi ta c6 thé

dung tui chuom lanh

Nhén biét ion ammonium chta hos chét. Hay tim
Chuan bi: Phan dam ammonium chloride, dung dich NaOH; hiéu vé loai tai chuom
6ng nghiém, dén cén, gidy quy. lanh nay. Tu dé:

Tién hanh: Cho vai hat phan dam vai thanh phan chinh la
ammonium chloride vao éng nghiém chiia dung dich NaOH.
Ho nhe 6ng nghiém trén ngon Itfra dén cén. Cho mau gidy quy
da tdm uét bang nuéc 1én miéng 6ng nghiém.

Yéu cau: Quan sat hién tugng, viét phuong trinh hoa hoc cta
phan (ng da xay ra.

a) Cho biét cac chat

Khi dun nong hén hgp mudi ammonium va kiém & dang thudng duoc st dung
ran hodc dung dich déu sinh ra khi ammonia c6 mui khai trong tui chudm lanh.
va xoc. Vi du: b) Gidi thich nguyén
2NH,CI(s) + Ca(OH)y(s) = > 2NH,(g) + 2H,0(g) + CaCly(s) T

\ R . . Ly : lanh cé nhiét dé thap.
Nho loal phan tng nay, nguoi ta nhan biét duge muoi

ammonium.
Cac mud1 ammonium kém bén vo1 nhiét nén dé bi phan
huy & nhiét do cao. Cac mudi ammonium khac nhau
phéan huy tao ra cac san pham chira nitrogen khac nhau.
Chéang han:
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Lugng Ion
nitrate va

ammonium
ammonium

chloride dugc su dung
lam phéan bén. Dua vao
dac diém phan tng nhiét
phén cla hai mudi nay,

hay cho biét

mudi nao cod

nguy cd chdy né cao hon
trong qua trinh luu tra.

P cn cour

<

C-fiﬁ_f'

' thanh  phan
| ammonium nitrate.

p 264"__

r

BN
v

\"-'v'-“.'?

-
e
= hy -

Mot loai phan dam véi

chinh la

3. Xac dinh ti [é mol két hop

gitta NH, va H,PO, dé tao
ra diammonium hydrogen

phosphate

(dung lam

phan boén phtic hop DAP).
Viét phuong trinh hoa hoc
clia phan ung.

]

ETuang tu nudc, ammonia
Eléng hoa tan va phan ung
| dugc vai kim loai kiém.

34
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D 0

T ————

NH,NO (s) > N.O(g) + 2H,0(g) A H%,, = ~36 kI

298

hodc NH,CI(s) 5 NH (g) +HCI(2) A H ;= 176 kl

298
Cac phan ng phan huy mudi ammonium déu lam ting
ap suét khi, nén c6 nguy co giy nd. Vi vay, viéc luu trir
cac phan bon c¢6 thanh phan chinh la mu6i ammonium
thuong dwge khuyén céo can tranh xa cac nguén nhiét dé
han ché nguy co giy chay no.

(I UNG DUNG CUA AMMONIA
VA MOT SO MUGI AMMONIUM

Gan day, mbi ndm co khoang hang tram tri¢u tan ammonia
duoc san xuat trén toan cau. Trong do, co khoang 80%
dugc st dung cho san Xuat phan dam ammonium, urea
((NH,),CO)... . dé cung cap nguyén to nitrogen cho dit va
cay trong Céc phan dam ammonium dwoc tong hop bing
cach cho ammonia phan tng véi dung dich acid twong
ttng. Chang han, phan ng dudi day dung dé tao ra phén
bon véi thanh phan chinh 1a ammonium sulfate.
2NH,(aq) + H,80,(ag) — (NH,),SO (aq)

Khi cho ammonia phan trng vé1 phosphoric acid theo ti
1€ mol khac nhau thi thu dvoc cac hop chit khac nhau.
nhu NH,H,PO,, (NH),HPO,, . Mbi hop chat nay sé&
cung cap cho dat ca nguyén to N va P (phosphorus) nén
duoc goi la phan bon phire hgp ammophos.

Ammonia con la nguyén liu quan trong dé san xuat nitric
acid, san xuat mét s6 chit géy nd sir dung trong khai thac
quang mo6 nhuy ammonium nitrate, . ..

Gidng nhu nitrogen long, ammonia long ciing duoc sir
dung vo1 vai tro chat lam lanh trong mét s6 hé thong lam
lanh cong nghiép.

Ammonia léng duoc st dung lam dung méi dé hoa tan
mot so chat. Nhiéu phan ing cling dugce thuc hién trong
dung mo61 ammonia long.

Ngoai irng dung lam phéin bon, ammonium chloride con
duoc sir dung trong pin véi vai tro chat dién li, hay dung

dé lam sach céac 0x1de trén bé mit cua kim loai trudce khi
han. Vi du:

ZnO +2NH,Cl —> ZnCl, +2NH, + H O



(\) NGUON GOC MOT SO OXIDE CUA NITROGEN TRONG KHONG KHi — MUA ACID

1. Ngudn gdéc mét sd oxide ciia nitrogen

Béu khi quyén quanh ta c6 cac oxide cua nitrogen nhu NO,
NO, (ki hiéu chung 1a NO, ). Chung dugc tao ra tir qua trinh
fu nhién, nhur su tao thanh nitrogen monoxide trong khi
quyén khi c6 sim sét. Ngoai ra, chiing ciing dwgc tao ra tir
cac hoat dong ciia con nguoi. Chin g han, viéc dét chay cac
nhién liéu hoa thach sinh ra cac oxide cia nitrogen tir phan
{rng oxi hoa cac hop chét cuia nitrogen trong nhién liéu va
tir phan tng tre tiép gitta N, va O, khi nhiét do trong dong
co tang cao. Qua trinh san xuat va str dung nitric acid cling
thai cac oxide cuia nitrogen vao khi quyén.

2. Mua acid

Tu giita thé ki XIX, nguoi ta da biét nitrogen monoxide,
nitrogen dioxide cung véi sulfur dioxide trong khi quyén
la nguyén nhéan chinh dan t6i su ¢O6 mit cua nitric acid va
sulfuric acid hoa tan trong nwdc mua.

Su hinh thanh nitric acid trong nude mua lién quan dén
nitrogen monoxide va nitrogen dioxide da dugc trinh
bay & Bai 4. Pon chat nitrogen. Su hinh thanh sulfuric
acid trong nude mua lién quan dén sulfur dioxide trong
khi quyén.

Trudce tién sulfur dioxide bi oxi hoa bo1 oxygen nho cac
chat xuc tac la nitrogen monoxide hodc nitrogen dioxide.

S0,(g) + l0<g) NOmoieNO. _ SO (g)

Tiép theo, sulfur trlomde (S0O,) dé dang két hop véi nude
trong muwa dé hinh thanh sulfurlc acid.

SO,(g) + H,0(7) — H SO (aq)

Acid trong nude mua (H,SO,, HNO,) s€ lam giam pH
clia dat va nude, tir do anh huong tiéu cuc dén cay trong,
thuy san,... Cac acid nay ciing n mon cac két cau kim

loai, bién do1 thanh phan vat liéu cia cac cong trinh.

&) NITRIC ACID

Hinh 54 la md hinh cau
tao cua phan tir nitric acid.
Hinh 5.4. Mo hinh céu tao
cua phan tlr nitric acid

Mua acid Iam bién déi
cac coéng trinh nghé thuat
ngoai troi.

Mua acid Iam tang su an
mon vat liéu kim loai clia !
cac cong trinh ngoai trai.

4.Viét phuong trinh hoa
hoc minh hoa tac dong
cila mua acid d6i vai
calcium carbonate trong
nui da voi va vai kim loai
sat c6 trong thép.

4.Cho biét s6 oxi hoa cla
nitrogen trong moéi phan
tlrvaionsau:NH,, NH; N,
N,O, NO,NO,, HNO,, HNO..

HOA HoC 11 /| 35



@

5.

Céng thic Lewis dudi day
c6 phu hgp khéng?

0
|

N H
Of \0/

EM €O BIET JEESEREREERES
ARG \

Nitricacid hoachydrochloric
acid déu khong hoa
|tan dugc vang (gold) va

. p

latinium.

:Nhng hon hop gbm mét
' thé tich nitric acid dac va

b

a thé tich hydrochloric

' acid dac sé hoa tan dugc hai
: kim loai trén. Hon hgp nay
| thudng dugc goi la cudng
' thuy hay nuSc cudng toan.

5.

6.

Khi khoi théng nguén nudc
thi nguy co xdy ra hién
tuong phu duéng sé tang
hay giam? Giai thich.

Dua vao nhiing dau hiéu
nao dé du doan da co
hién tuong pht duéng
xay ra trong moét ao nudc
hay hé nudc?

.Nhiéu loai thuy hai san dugc

b

36

nudi trong hé, ao, “vudng”

(cach goi cia ngudi mién Tay
Nam bé vé khu vuc rudng
dugc khoanh vlng, céi tao
dé nudi thuy hai san),...

Dé han ché nguy co xay
ra hién tugng phu duéng
trong hé, ao, vuéng,... ngudi
nuoi thuy hai san nén lam
gi? Giai thich.

HOA HOC 11

Cong thirc Lewis la:

HOH

L=

o N ot

Nitric acid la chat léng khéng mau, ¢o tinh acid manh
va tinh oxi hod manh. Mdi nim ¢o khoang hang chuc
triéu tan nitric acid duoc san xuit trén toan cau. Trong
do, khoang 80% duwgc dung cho san Xuat phan dam

ammonium nitrate theo phuong trinh hoa hoc:
-3 +5

NH J(aq) + HNO J(aq) — NH NO (aq)
Khoang 10% lwong nitric acid trén toan cau (hang triéu tin
mdi ndm) duoc ding dé oxi hoa cac chét hiru co trong qua
trinh san xuat adipic acid, nitrobenzene va thudc nd.

Dua vao tinh oxi hoa manh, nitric acid con dugce dung
trong nganh cong nghiép luyén kim, trong cac quy trinh
phan tich mau, ...

() HIEN TUONG PHU DUONG

Hién twong phu dudng la su tich tu lvong lon cac chat
dinh dudng, bao gdbm ca hop chit nitrogen va hop chat
phosphorus trong cac nguon nude, do cac tac dong tir con
nguoi. Theo do. cac nguén nude thai chua xir i triét dé,
cée nguodn phan bon ¢o thanh phan chinh nhu: NH,NO,,
(NH,),CO, (NH),HPO,, Ca(H_PO,),.... du thtra chay vao
ving nude tu dong lam ting ham lwong cac nguyén to
dinh dudng trong nude. Hé qua cua hién twong nay la lam
cho cac sinh vat trong nudc nhu vi khufm, rong, réu, tao
sinh so1, nay n¢ va phat trién rat manh.

Co thé quan sat duoc hién twong phu dudng thong qua su
xuét hién day dic clia tao xanh trong nuée. Khi do, lvong
oxygen trong nudc s& nhanh chong giam di. Piéu nay la do:
« Sur hoat dong ciia lugng 16n vi khuan da hap thu dang

ke oxygen hoa tan trong nudc.



« Su phat trién cia tao xanh dd ngin can anh sang va
khong khi chira oxygen khuéch tan vao nudce.

* Qua trinh phan huy tao chét béi vi khuan da tiéu ton
legng 16n oxygen trong nudc.

Hé¢ qua cua s giam oxygen trong nudc da lam thay doi g
hé sinh thai cia nude, tich tu bun tir xac cia tdo, lam suy ~ Hinh 5.5. Tac hai
kiét nguén thuy san. cua hién twong phit dudng

Dé han ché hién twong pha dudng, can:

luu thong. 3. Hay tim hiéutinh trang phu
dudng tai dia phuong em.
. Tu dé, dé xuat bién phap
* Sir dung phan bon ding liéu lugng, ding cach, ding han ché hién tugng nay.

* Tao di€u kién dé nudc trong kénh rach, ao, hé duge [“—
« X li nude thai tnrde khi cho chay vao kénh rach, ao, ho.

thoi diém trong nam dé han ché su ria tro1 1on NOs,
PO} tir ngudn phan bén du thira vao kénh rach, ao, ho.

, —Cottinh khr i
i —Co tinh base

Nitrogen
va hydrogen

_____________________________________

' Hop chatammonium
N (chiaNH)

_____________________________________

. _trongnudc | | d&nhiétddocao | phan dam ammonium |

* Do tac dong cua tu nhién va con nguai nén trong khong khi cé NO, NO,, SO,. Cac oxide nay
gay mua acid.

* Ung dung quan trong cla nitric acid |2 dung dé san xuat phan dam ammonium nitrate (dua
vao tinh acid) va lam tac nhan oxi hoa trong mét s6 tiing dung thuc tién.

* Viéc st dung phan bén du thua Ia mét trong cac nguyén nhan gay nén hién tuong phu
dudng déi véi viing nudc tt dong, gay anh hudng tiéu cuc tGi mai trudng va hé sinh thai.
Dé tranh hién tugng nay nén xt li chat thai truéc khi cho ra méi trudng, khai théng dong
chdy, tang cudng cung cap khéng khi cho nudc, ...
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BAI TAP

Bai 1.

Bai 2.

Bai 3.

Bai 4.

Bai 5.

Bai 6.

Vi sao n61 ammonia c6 vai tro rat quan trong doi vor nong nghiép? Cho vi du
minh hoa.

Bién thién enthalpy chuan cua phan tng tong hgp ammonia fir nitrogen va
hydrogen c6 gia tri am nhung vi sao qua trinh Haber lai chon nhiét d6 phan ting

kha cao, vao khoang 400 °C — 600 °C?

O 472 °C, hing sb can bing cua phan ng tong hop ammonia tir nitrogen va

hydrogen :[heo qué‘trinh Haber 1aK_=0,105. Gia su, két qua phan ‘tich cho thay

ta1 tho1 diém can bang, nong do cua nitrogen va hydrogen trong buong phan tng

lan lwot 1a 0,0201 M va 0,0602 M.

a) Hay tinh nong dé mol ciia ammonia ¢6 trong buong phan ting tai thoi diém
cén bing.

b) Lam thé nao dé tach duoc ammonia ra khoi hdn hop?

Qua trinh ddt chay nhi(?n lif:u trong 6:[6 sionh ra nhiéu khi nhu SO,, CO, NO. Tu

ndm 1975, nguoi ta thiét ké “bo qhuyén d(")‘i xuc tac” trong hé thong xa khi cia 6

t6 (va ca trong may phat dién) nham tao diéu kién thuan lo1 cho phan ung:

2CO(g) +2NO(g) — 2C0O.(g) + N(g)

a) Cho biét y nghia ciia phan tmg trén d6i véi moi trrong.

b) Trong phan trng trén, chat nao la chét oxi hoa, chat nao la chét khi? Giai thich.

¢) Gia tri enthalpy tao thanh chuan caa Cp(g), NO(g), CO(g) lzjm lwotla—110.5;
91.3; -393.5 (k] mol™). Hay tinh bién thién enthalpy chuan cua phan ting
trén. Phan (rng trén co thuan loi vé mat nang lwong khong? Giai thich.

Viét so d6 phan (rng gay ra mua chira nitric acid va sulfuric acid.

Hay tim hiéu, chi ra cac hoat dong tao thanh cac khi gay mua acid tai dia
phrong em. Dé xuat mot so bién phap giam thiéu su tao thanh cac khi do.
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Hoc xong bai hoc nay, em ¢é thé:

«  Néu duoc cdc trang thai tw nhién ciia nguyén t6 sulfur (leu huynh).

*  Trinh bay duoc cau tao, tinh chat vdt li, hod hoc co ban va ung
dung ciia sulfur don chat.

«  Thuc hién duoc thi nghiém chimg minh sulfur don chdt vira ¢6
tinh oxi hod (tac dung voi kim loai), vira co tinh khi (tdc dung voi
oxygen).

* Trinh bay dwoc tinh oxi hoa (tdc dung voi hydrogen sulfide) va tinh
khir (tac dung voi nitrogen dioxide, xuc tac nitrogen oxzde) va ung
dung ciia sulfur dioxide (kha néing tdy mau, diét nam méc,...),

» Trinh bay diroc su hinh thanh sulfur dioxide do tac dong ciia con
nguoi, tw nhién, tac hai cua sulfur dioxide va mot so bién phap lam
giam thiéu lwong sulfur dioxide thai vao khéng khi.

P S e R

(g) Viéc lam dung sulfur dé bao quan duoc liéu, thuc phém kho,... ¢o thé gay hai dén
strc khoé. Vi sao?

@ suLFur

1. Trang thai tu nhién
Sulfur c6 ki hiéu hoa hoc 1a S, sb hiéu nguyén tr la 16, m ____________

do am dién 1a 2.58. ! G diéu kién thuong, sulfur |
" 1a chét rdn, c6 thé ton tai & |
dang bét (Hinh 6.1) hoac tinh
thé nhu hinh dusi day.

Trong tu nhién, sulfur ton tai 0 ca dang don chat va hop
chat. Pon chat sulfur duoc tim thiy chii yéu tai cac ving
¢6 nai lra. nhiéu nhit & cac nude thude “vanh dai lira”
Thai Binh Duong nhu Nhat Ban, Chile, Indonesia....

Mau khoéng vat sulfur
khai thac tt mé

\'-ln------------.n-

Hinh 6.1. Khai thac b6t sulfur trén miéng ntu lira & dao Java, Indonesia
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1.Trong tu nhién, nguyén
té sulfur ton tai & dang
hop chat dé tan hay khé
tan trong nudc?

SEETE
T il .

Cau tao phan t Sg
cla sulfur

wa

P e T LS R R S S e S

Phén Ién sulfur ton tai & dang hop chét trong thanh phan
cua cac khoang vat, nhu pyrite (thanh phé“m chinh la FeS,),
sphalerite (thanh phan chinh 1a Zn$S), thach cao (thanh phén
chinh la CaSQ,), barite (thanh phz;in chinh la BaSO,)....

Ngoai ra, sulfur con c6 trong thanh phan cia mot so
protein dong vat, thue vat.

2. Tinh chat

a) Tinh chadt vat li

O diéu kién thuong, don chit sulfur 14 chat rin. co
mau vang, khong tan trong nudc, tan it trong ethanol,

tan nhiéu trong dau hoa, benzene. Sulfur néng chay &
khoang 113 °C, hoa hoi ¢ khoang 445 °C.

b) Tinh chat hod hoc

O diéu kién thuong, phan tir don chat sulfur gébm 8
nguyén tir S (Sg). Dé don gian, nguoi ta ding ki hiéu S
ma khong dung cong thirc phan tr Sg trong cac phan ung
hoa hoc. Khi tham gia phan irng hoa hoc, sulfur thé hién
tinh oxi hoa hoac tinh khur.

Thi nghiém 1. Tinh oxi hoa ctia sulfur

Chuan bi: Bot sulfur, bot sat, gidy loc, 5ng nghiém chiu nhiét, dGa thuy tinh, dén cén, gia thi nghiém.
Tién hanh: Tron déu hon hop gém khoang 1 gam bot sat va 0,6 gam bét sulfur trén manh giay
loc. Cho hén hop vao éng nghiém chiu nhiét, dat 6ng nghiém lén gia thi nghiém. Pun néng 6ng
nghiém trén ngon Ia dén cén cho dén khi hén hgp “chdy” va hoa den.

Yéu cau: Viét phuang trinh hoa hoc ctia phan (ing da dién ra va cho biét vai tro clia cac chat trong
phan ung.

Thi nghiém 2. Tinh kh ctia sulfur

Chuan bi: Bot sulfur, gidy quy tim, muéng dét hoa chat (da xuyén qua nut cao su), binh tam giac
(loai nhé) chita nudéc va khi oxygen.

Tién hanh: Dung mudng dét hoa chat (da dugc xuyén qua nut cao su) ldy moét it bot sulfur
(khodng 1/2 mubng). Peo khiu trang. D6t mubdng chua sulfur trén ngon Ita dén cén. Khi sulfur
chéy thi dua nhanh muéng dét vao binh tam gidc chira sdn khi oxygen va mét it nudc. Pay kin
binh bang cach di chuyén nhanh nut cao su trén muéng vao miéng binh. Khi ngon lfa trong binh
da tat thi lac nhe binh r6i dé yén khoang 1 phut. Dung gidy quy tim thir pH ctia dung dich trong
binh tam giac.

Yéu cau: Viét phuong trinh hod hoc clia cac phan (ing xay ra trong qué trinh thi nghiém. Giai
thich cac hién tugng quan sat dugc.
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T'inh oxi hoa

Sulfur phan tmg véi kim loai, hydrogen tao ra cac hop chit sulfide. Vi du, sulfur phan trng

vt bot sit ¢ nhiét do cao:

0 0 o 422
S(s)+Fe(s) — FeS(s)

Sulfur phan rng vé1 thuy ngan (mercury) ngay & nhiét d6 thuwong:

0 0 +2 -2

S(s) + Hg(/) — HgS(s)
Nho phan (g trén, nguoi ta ding sulfur dé loai bo thuy ngan roi vii khi nhiét ké thuy
ngan bi vy, han ché tac dong cua thuy ngan dén sirc khog.

Trong cac phan ng trén, s6 oxi hoa cua sulfur da giam tir O xudng —2.

Tinh khw

O nhiét do thich hop, sulfur phan rng vo1 mot 56 phi
kim nhu oxygen, chlorine, fluorine. Trong cac phan rng
do, s6 oxi hoa cia sulfur ting. Vi du phan ting dot nong
sulfur trong khong khi:

S(s) + Oy(g) > §0,(g) A Hls = 2968 kJ
3. Ung dung

Sulfur la nguyén liéu quan trong dé san xuat sulfuric

acid, duoc phﬁm, phém nhudém, thude trir sau; lam bién

dbi tinh chit cua cao su tu nhién nhim tao ra loai cao @

su phu hgp muc dich st dung (lvu hoa cao su). Sulfur o . )
. £ , . b - , . 1.Sulfur dioxide thudc loai

con fiuqc d?t chay, tao sulfur dioxide c6 tac dung diét vi acidic oxide. Hay cho bit

khuan va nam moc. sulfur dioxide c6 phan tng

dugcvdi calcium hydroxide,
calcium oxide khéng.

Viét phuong trinh hoa

P = s = hoc ctia phan Ung xay ra
1. Mét sé tinh chat (néu cé).

(1) SULFUR DIOXIDE

O diéu kién thuong, sulfur dioxide (SO,) la chat khi

khéng mau, c6 mui hac, doc, tan nhiéu trong nudce.

A

2.Hay dé nghi céng thuc
Lewis cua SO,.

Sulfur dioxide thé hién tinh chat cua acidic oxide nhu
phan ung vé1 nude tao moi treong acid, phan ing vol
basic oxide hoac base tao thanh muoi.
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2. Nguyén t sulfur thé hién
nhiéu sé oxi hod khac
nhau trong céac hgp chat,
nhu -2, +4, +6. Hay giai
thich vi sao SO, ¢6 ca tinh
khtr va tinh oxi hoa.

()

3.Hoan thanh phuong trinh
hod hoc phan Ung dét
chay FeS, trong khoang vat
pyrite:
FeS, + 0, — Fe,0; + (A)

Mét mau da chua
khoang vat pyrite

()

3. Hay gidi thich co s& hoa
hoc clia mét sé bién phap
gidm thai luong sulfur
dioxide vao khong khi.

42 ) HOA HOC 11

Chat nay con thé hién ca tinh oxi hoa va tinh khir. Vi du,
sulfur dioxide oxi hoa hydrogen sulfide (H,S) dé tao ra

bot sulfur mau vang, theo phan ung:
4 -2 0
SO,(g) + 2H, S(g) — 38(s) + 2H,0())
Co6 nhiéu phan ng thé hién tinh khir cia sulfur dioxide.
Trong do, phan ing gitta sulfur dioxide véi oxygen dugc

quan tam nhiéu do lién quan dén hién trong mua acid.

+4 1
SO,(g) + 502(8)

NO hojc NO, _ *0

SOs(g)

2. Ung dung

Sulfur dioxide la chit trung gian quan trong trong qua
trinh san xuat sulfuric acid. Oxide nay con dwgc dung dé
tay tring vai soi, duong; san xuat thude trir sau va thude
sat trang. Trong cong nghé thuc pham trude kia, sulfur
dioxide cling duoc st dung & némg dd nhat dinh dé han
ché su phat trién cua vi sinh vat. Khi sulfur dioxide cling
duoc tao ra tir qua trinh dot chay sultur vé1 muc dich diét
khuan va nim méc, duoc ding dé bao quan hoa qua sy
kho, duoc liéu tir thue vat (dan gian con got la qua trinh
“xo6ng sinh”). Tuy nhién, hién nay, bién phap bao quan
nay da bi cam sir dung do gay nhiém doc thuc pham.

3. Mot so bién phap giam thai sulfur dioxide vao khi quyén
D61 voi méi treong, khi sulfur dioxide 14 nguyén nhan
quan trong gdy mua acid. D4i v6i con nguoi, khi sulfur
dioxide s€ tao cam giac kho tho, gay ra bénh viém duong
ho hip, dau mit. Khi vao co thé, khi nay két hop véi nude,
tao acid, tir do lam giam pH cua mau, lam r6i loan nhiéu
qué trinh chuyén hoa trong co thé, lam giam kha ning van
chuyén oxygen ciia hong cau. Vi viy, can co bién phap
giam thai sulfur dioxide vao khi quyén.

Cac nhién liéu con nguoi st dung ciing co tap chat chira
nguyén t6 sulfur. Khi nui lira hoat dong va con nguoi dot
chay nhién liéu, cac hop chat chita sulfur sé& bi oxi ho4 tao
ra khi SO,. Qua trinh san xuat sulfuric acid ciing co thé

thai vao khong khi mot lwong nhét dinh SO,



Dé giam lurong khi sulfur dioxide thai vao bau khi quyén

can phéi hop thue hién nhiéu bién phap nhu:

e Thay thé dan cac nhién liéu hoé thach bing nhién liéu
than thién moi1 trrong nhu ethanol, hydrogen,... két hop
v6i khai thac cac ngudn ning lrong tai tao nhw ning
lrong mat tro1, ndng lwong gio.

« Dan khi thai cua cac nha may vao thap hodc bon chira
cac chét hap phu phu hop, nhu than hoat tinh, hap phu
khi sulfur dioxide, trude khi thar khi ra moi1 truong.

« Chuyén hoa sulfur dioxide thanh cac chat it gdy 6 nhiém
hon bang cac hoa chat nhu vo1 song (thanh phan chinh
la Ca0), vai to1 (thanh phan chinh la Ca(OH),) hodc da
vo6i nghién (thanh phan chinh la CaCoO,).

@

* Trong tu nhién, sulfur ton tai & cad dang don chat va hgp chat.

Vi sao ndéi hydrogen ciing
nhu ethanol la nhién liéu
than thién véi moi trudng
(nhién liéu xanh)?

5

* Sulfur (S c6 tinh khtt va tinh oxi hod. Sulfur la nguyén liéu dé san xudt sulfuric acid, dugc

pham, thuéc trir sau,...

* Sulfur dioxide (SO,) cé tinh khtr va tinh oxi hoa. SO, thudng dugc dung dé san xuat sulfuric
acid, tay trdng vai sdi,... Tuy nhién, su cé mat clia SO, trong khong khi gay 6 nhiém méi trugng,
anh hudng stic khoé. Vi véy, can phai han ché su phat thai ca khi SO, ra méi truong.

BAI TAP

Bai 1. Ca sulfur va sulfur dioxide déu la nhitng chat vira c¢6 tinh oxi hoa, vira co tinh

khtr. Hay viét phwong trinh hoa hoc minh hoa.

Bai 2. Qua trinh hoa tan bot dé)ng b1 dung dich sulfuric acid dac sé sinh ra khi sulfur
dioxide. Nhiim han ché phat tan sulfur dioxide ra moi trrong, cac hoa chét nao

sau day co thé duoc ding dé hap thu khi nay: dung dich sodium hydroxide, dung

dich nude voi trong, dung dich hydrochloric acid? Giai thich.

Bai 3. Tai mot s6 nha may, nguoi ta ding calcium oxide (v6i song) hodc calcium
hydroxide (vo1 to1) dé hap thu sulfur dioxide trong khi thai.

a) Viét phuong trinh hoa hoc cta cac phan tmg trén.

b) O mbi phan tng, sulfur dioxide thé hién tinh chét gi?
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Trinh bay dwoc tinh chat vt 1i, cach bao quan, s dung va nguyén

tic xir Ii so bé khi bong acid.

» Trinh bay dwoc cau tao H 2S O i tinh chdt vat Ii. tinh chdt hod hoc co
ban, img dung cua dung dich sulfuric acid loang, dung dich sulfuric
acid ddc va nhitng huu y khi swr dung dung dich sulfuric acid

« Thuc hién dwoc mét sé thi nghiém chimg minh tinh oxi hoa manh
va tinh hao nuoc cua dung dich sulfuric acid ddc (voi dcfng, da,
than, gz'c‘fy, duong, gao,...).

* Vén dung diroc kién thirc vé nang lrong phan img, chuyén dich cdn
bdng, van dé bao vé méi truomg dé gidi thich cdc giai doan trong qua
trinh san xudt sulfuric acid theo phwong phdp tiép xiic.

« Néu dwoc iimg dung ciia mét s6 muoi sulfate quan trong: barium
sulfate, ammonium sulfate, calcium sulfate, magnesium sulfate va

G e, e T ] o e, i

nhdan biét dwoc ion SO:‘ trong dung dich bc‘i’ng ion Ba**.

N e o o - -

(E) Nhaén dan trén chai dung dung dich sulfuric acid
thuong c¢6 hinh nhu Hinh 7.1. Giai thich v nghia
cua hinh vanguyén nhan gay nén hién tuong duoc

mo ta trong hinh. Hinh 7.1. Nhin canh bio
N khi str dung sulfuric acid
@) @) suLFURIC ACID
1. Hay viét céng thuc Lewis
clia phan tiH,S0,. 1. Cau tao phéan tir va tinh chat vat i

Sulfuric acid ¢6 cong thire phéan i 1a H SO, vén cAu tao
nhu Hinh 7.2.

Sulfuric acid la chitl6ng sanh nhu dau, khong mau, khong
bay hoi. Dung dich sulfuric acid dic c6 kha ning hat Am
nén thuong dé dung lam kho hoa chét trong cac binh hut
am. Sulfuric acid tan t6t trong nude. Qua trinh hoa tan toa
lvong nhiét 1on. Vi vay, dé bao dam an toan khi pha loang
dung dich sulfuric acid dac, phar cho tir tir acid déc vao
nuoc, khong dugce cho nuwdc vao acid (Hinh 7.3).

Hinh 7.2. M6 hinh
A A 5
cau tao phan tr H,SO

4
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Hinh 7.3. Cach pha loang dung dich sulfuric acid dac

2. Tinh chéat hoa hoc

e

,

-

Bién thién enthalpy chuan
cla qua trinh hoa tan
sulfuric acid trong nudéc
khoang 96 kJ mol. Khi
cho khoang 10 mL dung
dich sulfuric acid 98% vao
c6c chuia 100 mL nuéc cat
& 25 °C thi sé thu dugc coc
dung dich sulfuric acid cé
nhiét d6 khoang 60 °C.

Thinghiém 1.Tinh oxi hoa ctia dung dich sulfuric acid loang va dung dich sulfuric acid dac
Chuan bi: Kim loai déng dang méanh hodac sgi, dung dich sulfuric acid lodng va dung dich

sulfuric acid dac, 6ng nghiém, béng tam kiém, dén con.
Tién hanh:

* Chomanh déng nhé vao 6ng nghiém thir nhat. Cho tiép vao 6ng nghiém khoang 3 mL dung
dich sulfuric acid loang. Dun néng nhe éng nghiém trén ngon Ira dén cén.

* Cho méanh d6ng nho vao 6ng nghiém thit hai. Cho tiép vao 6ng nghiém khoang 3 mL dung
dich sulfuric acid dac. Nt béng tdm kiém vao miéng éng nghiém. Bun néng nhe éng

nghiém trén ngon Itia dén con.

Yéu cau: Quan sat hién tuong va gidi thich. Viét phuong trinh hod hoc minh hoa, xac dinh vai trd

clia cac chat khi phan ing xay ra.

Thinghiém 2. Tinh hao nudc va tinh oxi hoa ctia dung dich sulfuric acid dac

Chuan bi: Dudng kinh hodc bét gao hay bét mi, céc thuy tinh chiu nhiét, chau thuy tinh réng,

6ng nho giot, dung dich sulfuric acid dac.

Tién hanh: Dat céc thuy tinh vao chau thuy tinh. Cho mét thia nhé dudng kinh, hoac bt gao,
hoac bét mi vao céc. Nho tur tir vai mL dung dich sulfuric acid dac vao céc.

Yéu cau: Quan sat hién tuong. Giai thich va viét phuong trinh hoé hoc.

Chu y an toan: Can than khi st dung dung dich sulfuric acid.

a) Tinh chat hod hoc ciia dung dich sulfuric acid lodng

Dung dich sulfuric acid lodng cé céc tinh chét chung cia

acid:

« Doi mau quy tim thanh do.

* Tac dung vor kim loai hoat dong trong ddy hoat dong
hoa hoc.

» Tac dung vai1 basic oxide va base.

» Tac dung v61 nhiéu muoi.

(&)

P ——

P20 oncs it I \

1. Hay viét phuong trinh hoé
hoc cla phan Ung gilda
dung dich sulfuric acid
loang, du véi lan luct ting
chat sau: kém (zinc), zinc
oxide, barium hydroxide,
sodium carbonate.
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2.56 oxi hoa Ién nhat cla
sulfur trong cac hgp chat
la +6. Vay H,50, c6 kha
nang thé hién tinh kha
khoéng? Giai thich.

b) Tinh chdt hoa hoc cua dung dich sulfuric acid ddac

Ngoai tinh acid manh, dung dich sulfuric acid ddc con co
cac tinh chat hoa hoc dic trung sau:

Tinh oxi hoa manh

Dung dich sulfuric acid dac co tinh ox1 hoa rat manh, oxi hoa
duoc hiu hét cac kim loai (trr vang, platinium), nhiéu phi
kim nhu carbon, sulfur, phosphorus, ... va nhiéu hop chét.

+6 0 +2 +4
2H,S804(aq) + Cu(s) — CuSO4(aq) + 2H,O(/) + SO4(g)
4 0
211,580,(aq) + S(s) —> 3504(g) + 211,0()

+6 = 0 +4
2H,80,(ag) + 2KBr(s) —> Bry(ag) +80,(g) +2H,0(]) + K,80,(ag)

XX

2.Du doén hién tugng xay
ra khi cho vai giot dung
dich sulfuric acid dac vao
6ng nghiém chia vai hat
com (thanh phan chinh la
tinh bét ((CgH,005),,). Viét
phuong trinh hod hoc
minh hoa.

H6 Kawah ljen (Ka-oa Li-en)
nam trén miéng nuai lda
& mién déng dao Java,
Indonesia. Bay dugc cho la
hé acid 16n nhat thé gidi.
Su ¢6 mat cta sulfuric acid
trong hé lién quan dén

khoang vat sulfur va hoat
i déng cla nui la.
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Tinh hao nwoc

Dung dich sulfuric acid dac hz"ip thu manh nudc. N6 co
kha nang chiém nude ciia nhiéu hop chat hoiic chiém céc
nguyén t6 O va H (thanh phan ctia nuéc) trong nhiéu hop
chat. Chﬁng han, nho dung dich sulfuric acid dac vao
cac hop chat dang C (H,0),, (nhu duong saccharose,
glucose va tinh bot), s€ ¢ cac phan ing sau:

C,(H,0),,(s) 2222 1C(s) + mH,O())

C(s) +2H,S04(ag) — CO,(g) +2504(g) + 2H,0(/)

Vi vay, cac hop chat dang C,(H,0),, bithan hoa do phan
rng tao ra carbon. Mot phén carbon sé tiép tuc b1 oxi hoa
boi acid tao thanh khi.

Khi b1 dinh dung dich sulfuric acid dic, co thé nguoi sé
bi tén thuong nang do té bao bi mat nude, bi dot nong tir
lwong nhiét phat ra va b1 oxi hoa manh. Vi vay, phai hét
strc than trong khi str dung dung dich sulfuric acid dac.

3. Bao quan va xif li bong sulfuric acid

Trong phong thi nghiém, cac chati, lo chira sulfuric acid phai
duoc bao quan & noi it co nguy co bi va cham, Xa nguén
nhiét va cac hoa chét khac. Khi lam viéc véi sulfuric acid,
can sit dung cac dung cu bao ho nhu 4o bao hg, kinh bao
ho, ging tay chong tham, ...



Khi b1 bong boi dung dich sulfuric acid, can so cltu nguot
bi bong bing cach rira sach vét bong dudi voi nude sach
trong it nhat 20 phat!" dé rira troi acid dong thoi lam giam
nhiét phat ra tir cac qua trinh oxi hod trudc khi dwa dén co
50y té. Viée rira bing nude sach co thé tién hanh tiép tuc
trong luc di chuyén nan nhén.

Bong sulfuric acid ¢6 thé dan téi nhiém tring mau néu xi
li khong dung trong budce so ciru. Vi vay, chi nén diung
nude sach dé so ciu. Tuyét doi khong chuom da lanh,
khéng xoa vét bong bing cac loai kem, gel, dau....

4. Ung dung va san xuat sulfuric acid
a) Ung dung

Mbi nim, ca thé giéi can dén hang trim triéu tin
sulfuric acid. Trong do, gﬁn 50% luwong acid dugce dung
dé san xuat phan bon nhu ammonium sulfate, calcium
dihydrogenphosphate (Ca(H,PO,),)....

duoc sir dung trong san xuat chat tay rira, son, pham mau,

Acid nay con

thudc trir sau, giay, ché hoa dau mo.. ..
b) San xudt sulfuric acid bang phwong phap tiép xiic

Nguyén liéu chinh dé san xuét sulfuric acid bang phwong
phap tiép xiic 1a khoang vat sulfur (thanh phéan chinh Ia S)
hodc khoang vt pyrite (thanh phan chinh la FeS)).

Trude tién, nguyén liéu duge dot dé san xuat sulfur
dioxide:

S(s) + 0,(g) ——= SO(g)
4FeS (s) + 110(g) —— 2Fe, 0,(s) + 880,(g)

[1] https://healthvietnam.vn/thu-vien/tai-lieu-tieng-viet/bong/so-cap-
cuu-bong-acid, truy cap ngay 26/10/2022.

3.Phong thi nghiém co
moét lo dung dung dich
sulfuric acid dac khong
con nguyén chat, khong
st dung dugc niia. Hay dé
xuat cach loai bo lo acid
nay moét cach an toan ma
it gay anh hudng dén méi
trudng va suc khoé.

»

- Sulphuric acid 98%

HS0,

M.Wt 98.08 gimoi

Hinh 7.4. Cac canh bao nguy
hiém dwoc ghi trén nhan cia chai
dung dung dich sulfuric acid dac

.g EM CO BIET | g

Qua trinh dét chay khoang !
vat pyrite tao ra sulfur i
dioxide diing cho san xut !
sulfuric acid, con san pham !
iron(lll) oxide dugc s dung
lam nguyén liéu chinh trong
san xuat gang, thép.

- P e o P

T ——
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3.Phat biéu sau day la ding
hay sai? Giai thich. “Nh& c6
chét xuc tac nén phan tng
gilta SO, va O, uu tién dién
ra theo chiéu thuan”.

Qué trinh san xuéat sulfuric
acid c6 thé anh huéng dén
maéi trudng va ngudi tham
gia san xuat. Hay tim hiéu
nguyén nhan va dé xuat mot
s6 bién phéap han ché nhiing
tac hai do.

48 ) HOA HOC 11

Sau do, sulfur dioxide duoc oxi hoa boi oxygen bing
cach cho hén hop nay tiép xiic véi xiic tac vanadium(V)
oxide (V,05) dwge b tri tai nhiéu tang cua thap, & nhiét
d6 450 °C. Phan (rng oxi hoa sulfur dioxide dién ra theo

phuong trinh hoa hoc sau:

250,(g) + O4(g)

Bién thién enthalpy chuan ciia phan tmg thuan c6 gia tri m.

450 °C, V,0,

2S04(g) A HSy, = ~197,6 kI

Do d6. theonguyén li Le Chatelier, dé can bang chuyén dich
vé phia tao sulfur dioxide thi can giam nhiét do phan tng.
Tuy nhién, khong thé ha nhiét do thép hon mé&t gid1 han
nhat dinh vi khi d6 téc do cia phan ing qua nho. Thuc té,
nhiét do phu hop duoc lva chon la khoang 450 °C.

Tiép theo, dung dung dich sulfuric acid 98% dé hap thu
sulfur trioxide, thu duoc san pham la oleum (H,SO,'nSO;).

H,80,(aq) + nSO5(g) — H,80,1805(/)

Tir oleum, ¢6 thé pha thanh dung dich sulfuric acid c6
ndng do theo nhu ciu.

H,S0,180,(/) + nH,O(]) — (n+1)H,S0,(aq)

(1) MUGI SULFATE

1. Mgt sd mubi sulfate 1 !
Muoi sulfate 1a hop chat co chira ion sulfate (SO} ). Da so6
cac mudi sulfate tan trong nwdce, calcium sulfate rat it tan,
barium sulfate dugc cot la khong tan trong nude. Sau day
la mot s6 mudi sulfate phd bién cing véi cac tng dung
clia ching trong cude song.

o Ammonium sulfate (NH,),S0,) ¢ dang tinh thé mau
tring, chu yéu dwoc dung lam phan bon cung cap dam
cho dét.

* Magnesium sulfate MgSO,) & dang tinh thé mau tring,
chu yéu duwoc st dung lam phan bon. Mudi nay con
duoc st dung lam thudc dé cung cap magnesium cho
co thé, giup giam cac con dau co, giam hién twong
chudt rat. Mai phan tir magnesium sulfate c6 thé két



chudt rat. M6i phan tir magnesium sulfate co thé két
hop véi 7 phan ti nude dé tao MgSO,7H,O. Vi vay,
magnesium sulfate con duoc st dung lam chat hat
am, chét hiit mé hai tay cua cac van dong vién thé duc
dung cu (Hinh 7.5),...

* Calcium sulfate dihydrate (CaSO,2H,0) la thanh
phﬁ:‘m chinh cia khoang vat goi la thach cao tr nhién
: ) . i Hinh 7.5. MgSO, dugc dung
(gypsum). Khi nung thach cao CaSO,2H,O dén khoang 1im chit hitt md hoi tay cita
150 °C — 180 °C tao thanh thach cao nung CaSO,0,5H.0, cc vin dong vién
theo phan tmg:

CaS0,-2H,0(s) — CaSO,0,5H O(s) + 1,5H,0(g)

Thach cao nung ¢6 kha nang hit nuée va nhanh chong

chuyén lai thanh thach cao. Vi vay, khi nhao tron thach ‘

cao nung voi nude, noé c¢6 kha ning dong cing rét ‘ ------------ A
nhanh. Nho tinh chat nay. thach cao nung duoc sir dung
lam vat liéu xay dung, nan dac twong va khuon duc, bo
chinh hinh trong y hoc.

Cé dinh xuong bi gay
bang thach cao chua
calcium sulfate

......

Hinh 7.6. San phim trang tri dwoc lam tir thach cao nung

Thach cao nung con duoc ding lam chét phu gia trong

ché{bién thuc pham vo1 ham lwong cho phép nhat dinh. )
Chat nay giup dong tu protein trong déu hii (dau ph = .

fl nay giap o'ng 1 pro ejn '1"\0ng au uE au)p u?, 2 Hail chik Bhill g, ik
pho mai (pho mat); han ché hién twong nhéo cua bot phdm déu mau tring la
trong lam banh; gift nude bén trong cac loar mut, ... bét thach cao nung va bét
“baking soda”NaHCO,.
Lam thé nao dé phan biét
hai chat phu gia nay?

* Barium sulfate (BaSO,) ¢ dang tinh thé mau tréing, duoc
str dung rong rai trong cac linh vuc nhu son, muc in, nhua,
16p phu, men, thuy tinh, khai thac khoang san, san Xuitcac
loai gidy tring chat luong cao. Trong y t€, barium sulfate
la thanh phéan chinh cta thuée can quang trong ki thuat
X-quang.
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4.Trinh bay cach si dung
dung dich barium hydroxide
dé phan biét ba phan
dam cé thanh phan chinh
lan luot la NaNO,, NH,Cl,
(NH,),S0,.

2. Nhan biét ion SO, trong dung dich

Dé nhan biét s cO mat cua i1on sulfate (SOi_) trong

dung dich, nguoi ta thueong st dung dung dich mudi cia

Ba* nhu barium chloride, bartum nitrate. Phan trng gitta

cac mudi nay voi ion SO s& lam xut hién két tia mau

tring barium sulfate, theo phwong trinh ion rit gon:
Ba*(agq) + SO; (aq) — BaSO,(s)

Két tia nay khong tan trong cac dung dich acid va dung

dich base.

* Dung dich sulfuric acid loang cé cac tinh chat chung cha acid.

* Dung dich sulfuric acid dac c6 tinh hdo nuéc va tinh oxi hoéd manh.

* Dung dich sulfuric acid dugc san xuat tir nguyén liéu la khoang vat sulfur hoac pyrite theo

phuong phap tiép xuc.

* Cac muéi sulfate cé nhiéu (ing dung trong thuc té.

* lon SO;™ thudng dugc nhan biét nha phan (ing véi ion Ba?* tao két tia mau tréng.

BAI TAP

Bai 1. a) Tinh thé tich dung dich H_SO, 98% (D = 1,84 g mL™) can ding dé pha ché
thanh 500 mL. dung dich H,SO, 0,05 M.

b) Tinh thé tich dung dich H,S0, 0,05 M cén ding dé trung hoa 10 mL dung
dich NaOH co pH = 13.

Bai 2. Cac ao, hd, sudi, séng quanh miéng nui lira thuong co6 méi truong acid. Dién
hinh 12 hé Kawah [jen, mién Pong dao Java, Indonesia. Ho6 ndm cao hon mit
nude bién 2 300 m. duoc cho 1a “hd acid” 16n nhét thé g101. Gia tr1 pH cua nudce
trong ho dao dong tir 0,13 dén 0,50 chu yéu do sulfuric acid giy nén.

Hay giai thich nguyén nhan c6 mat cua sulfuric acid trong ho.

Bai 3. Dua vao tinh chat nao dé phan biét nhanh mud61 magnesium sulfate va muoi

barium sulfate?

Bai 4. Viét phuong trinh hoa hoc cia cc phan ting theo day chuyén hoa dudi day.
FeS, — SO, — SO, — H,SO, — (NH,),S80,

5() /{ HOA HOC 11



PAI CUONG VE HOA HOC HU CO

Hoc xong bdi hoc ndy, em cé thé:

chung cua cac hop chat hiru co.

o

nhom chirc co ban.

129522

Cl) Trong cay mia co saccharose (C H

" HGP CHAT H{iU CO VA HOA HOC HiU CO

» Néu duoc khai niém hop chat hitu co va hoa hoc hitu co, ddc diém

* Phdan loai duoc hop chat hiiu co (hydrocarbon va dan xudt).
 Néu duoc khdi niém nhom chirc va mét sé loai nhém chire co ban.
» Swr dung diroc bang tin hiéu phc’)3 hcf;ng ngoai (IR) dé xdc dinh mot sé

O,,): trong thach cao co calcium sulfate

(CaSO,): trong g6 co celullose ((C H O 5),): trong thuy tinh c6 silicon dioxide
(S10,): trong thanh phan cia nhiéu loal thuoc khang viém, glam dau co6 aspirin

(hay acetylsallcyllc acid, C_.H

9 847

0,); trong thanh phan cua khi d6t (gas) c6 propane

(C,Hy). Trong s6 cac chit trén, chat nao la chat hitu co, chit nao 1a chét véo co?

Cho biét mét s6 ing dung cua chét hitu co trong doi song.

@ HoP CHAT HOU CO VA HOA HOC HiU CO

D6t chay hoan toan cac hop chat hiru co (lay tir co thé
dong vat, thuc vat hay do con nguot ton g hopra) déu tao
thanh khi carbon dioxide (CO,). Hop chat ciia carbon la
hop chat hitu co, trir mot sb hop chidtnhu CO, CO_ mudi
carbonate, cac cyanide, cac carbide,...

Nganh hoa hoc nghién ciru vé cac hop chit hitu co duoc
got 1a hoa hoc hitu co.

(D) pAc PIEM CHUNG CUA CAC HOP CHAT HUU cO
1. Thanh phan nguyén t6

Hau hét cac nguyén t6 trong tu nhién déu co thé duoc
tim thay trong thanh phan cua hop chat hitu co nhung so
luong cua cac nguyén to thuong gép la khong nhiéu.

| Trudc day, cac nha hoa hoc |

EM CO BIET

cho réng nhiing chat c6|
trong co thé déng vat, thuc |
vat chi dugc tao ra ti co thé |
ching va goi cac chét nay |
la chat hitu co. Urea la mot |
chat hitu co ¢6 trong nudc |
tiéu cla ngudi va dong !
vat. Nam 1828, Friedrich |
Wohler  (Phri-dric V6-lo) |
da téng hgp dugc urea tir|
ammonium cyanate.

P ———

NH,(OCN) = H,N—C—NH,
Kham phé clla bng da chiing |

minh rang chédt hitu co cé -
thé duoc tao thanh ngoai co ! '
thé song, tao tién dé cho su’:
phét trién nhanh chéng cla |
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1.

@
2.

Dua vao d6 am dién cla
cac nguyén té6 C, H, O, N,
P, giai thich vi sao lién két
gilta nguyén td cla cac
nguyén té nay véi nhau lai
1a liéen két cong hoa tri.

Su két hgp cua bén
nguyén tU carbon Vvdi
nhau cé thé hinh thanh
cac loai mach carbon nhu
& hinh duéi:
CH;—CH,—CH,—CH; (1)
H,C=CH,
H,C—CH,
CH3—(IZH—CH3 (3)

CH,

B

CH (4)

(2)

Hay chi ra chat nao c6 mach
carbon hd khong phan
nhanh, chat nao cé mach
carbon h& phan nhanh va
chat nao c6 mach vong.

Ngudi ta thuéng dung chat
gi dé loai bd vét sen méng
tay hay vét muc but bi day
trén ao? Chat do 1a chat vo
co hay chat hitu co? C6 thé
diung nudc dé rira cac vét

i

mau nay khéng? Vi sao?

(&)

Cho céc chat H,0, LiF, CH,

va cac gia tri nhiét do soéi
-88,5°C, 100°Cva 1 676 °C.
Hay cho biét nhiét d6 séi clia
moi chat va giai thich sukhac
nhau dé.
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Ngoai carbon, trong thanh phéan cua hop chit hitu co
thuvong ¢6 thém mot hoac mét var nguyén t6 khéac nhu
hydrogen, oxygen, nitrogen; it gdp hon la phosphorus,
cac nguyén to halogen, sulfur,...

2. Dac diém cau tao

Cac nguyén tir trong phan ti hop chat hiru co lién két véi
nhau chu yéu bang lién két cong hoa tri. Trong do, cac
nguyén tir carbon ¢o thé lién két truc tiép véi nhau tao
thanh mach carbon & dang mach hd khong phan nhanh,
mach hé phan nhanh hoiac mach vong.

3. Tinh chat vat li

Pa s cac hop chat hitu co it tan trong nudc nhung tan
tot trong dung moi hitu co. Do do, trong cong nghiép,
nguo1 ta st dung moét lwong 16n chat hitu co (hexane,
acetone, ethanol, chloroform,...) dé hoa tan son, nhua,
cao su, pham mau,...; tach chiét cac chat tr dong vat,
thue vat;...

Cac hop chét hitu co thirong cé nhiét dé néng chay va
nhiét do soi thdap (dé bay ho).

4. Tinh chéat hoa hoc

Phan tmg hoa hoc cua cac hop chét hiru co thirong xay
ra chdm va theo nhiéu hwoéng khac nhau, tao thanh hon
hg’p cac san phdam.

' Khi cho propane tac dung v6i bromine, luén

tao thanh hén hop cac san pham 1-bromopropane va
2-bromopropane.

CH,CH,CH; —%— +B‘ > CH,CH,CH,Br + CH3CHCH3
Br

propane 1-bromopropane 2-bromopropane

Cac hop chét hiru co thurong kém bén véi nhiét va dé chay.
Vi thé cac kho bai, nha xuong chtra xang, diu, vai, soi,
cao su, nhua,... thuong duoc gfm bién bao “Cam lwa” va
luén duoc trang bi cac phwong tién phong, chita chay dé
phong hoa hoan.
@
3. Cho phan ting dét chay 1 mol ethanol (C,H,0):
C,H,O() +30,(g) — 2CO,(g) +3H,0(g) AHzs=-1300k
Phan Ung trén la phan ung thu nhiét hay toa nhiét? Dy doan
vé mat nang lugng, phan tng trén xay ra thuan Igi hay khéng.




(1) PHAN LOAI CAC HOP CHAT Hiu cO

Cé nhiéu cach dé phéan loai hop chat hitu co. Hinh 8.1 gl(n
thiéu cach phan loai dva trén thanh phéan cac nguyen t6
c¢6 mit trong phén tit hop chat hitu co va dic diém lién két
cua chung.

Theo do, cac hop chat hitu co thuong dugc chia thanh hai
nhom 16n: hydrocarbon va ddn xudt ciia hydrocarbon.

Hydrocarbon 1a nhitng hop chat hitu co trong phan tir chi
chira carbon va hydrogen.

Khi thay thé nguyén tir hydrogen trong phén tir hydrocarbon
bing nguyén tir hay nhom nguyén tir khac thi thu duoc dan
xuét hydrocarbon.

HOP CHAT HUU CO

@
4.Cho cac hop chat: C3Hg (1),

C7H602 (2)l CCI4 (3)r c18H38
(@), CeHsN (5) va CiH,S (6).
Trong cac hop chéat trén, hap
chat nao la hydrocarbon,
hop chat nao la dan xuét
hydrocarbon?

DAN XUAT CUA
HYDROCARBON

Din xuat halogen

Hydrocarbon khéng n
Alcohol, phenol
Aldehyde, ketone

Hydrocarbon no

Carboxy]ic acid, ester.
Amine
Carbohydrate,
amino acid,

Hinh 8.1. Phan loai cac hop chat hitu co theo thanh phan nguyén té va dic diém llen két

f'@
() NHOM cHUC 5.Cic hop chit CHyCHO,
GHsCHO, GC3H,CHO  va

1. Khai niém
Nhom chice la nguyén tir hay nhom nguyén tw gay ra
nhing tinh chdt hod hoc ddc trung ciia hop chat hivu co.

Nhém chire két hop véi gbe hydrocarbon (phan con lai clia
phan tir hydrocarbon sau khi mat di mét hay nhiéu nguyén
tir hydrogen) dé tao thanh phén tir chat hitu co mang nhitng
tinh chat hoa hoc dic trung cua nhom chirc do.

CHysCHO ¢6 mét s8 tinh
chat giéng nhau (bi oxi
hoa thanh carboxylic acid,
bi khit thanh alcohol,...).
Nhém cac nguyén ti nao
cé trong thanh phén cla
nhitng chat trén da lam
cho ching c6 tinh chat
giébng nhau?
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Goc hydrocarbon thwong duoc
kihiéulaR. Ching han, tir phan
tw hydrocarbon CH,CH,, khi
mat di 1 nguyén tir hydrogen
s& tao goc R la CH,CH, -, khi
mat di 2 nguyén tir hydrogen
s& tao goc R la —CH,CH-
hoidc goc R Ia CHJ(IZH—,. ..

N

a—

6.Mét hap chat hiu co X
chia déng thai hai nhém
churc alcohol va aldehyde.
Khi do, hop chat X sé

A. chi thé hién céc tinh chat
hoa hoc dac trung cla
alcohol.

B. chi thé hién céc tinh chat
hod hoc dac trung cula
aldehyde.

C.thé hién cac tinh chat
hoa hoc dac trung cla ca
alcohol va aldehyde.

D. khéng thé hién tinh chat
hoa hoc dac trung cua ca
alcohol va aldehyde.

S6 song 1a mot trong cac dai
lugng dac trung cho song dién
tir. S6 song 1a s6 dao dong ma
song dién tir thuc hién duoc
khi truyén di dwoc 1 ecm. S6
song () quan hé véi tan s6 (v),
bude séng (A) va van toc truyén

song (c) theo phwong trinh:
M A ¢

(Pon vi clia s6 song thwong
la cm™).

Nguoi ta thuong sir dung song
dién tir ¢ s0 song 4000 cm™
den 400 cm™ dé ghi pho hong
ngoai cuia cac hop chat hitu co.
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Vi du vé mot s6 nhom chirc va g(:)c hydrocarbon ¢6 trong
phan tir chét hitu co dugc dan ra trong Bang 8.1.

Bang 8.1. Nhom chire va goc hydrocarbon
¢6 trong phan tir mot s6 chat hiru co

Phan tw/ Nhém ehite Gée
Loai hgp chat - hydrocarbon
CHOH/ Alcohol |  -OH  CH-
CH,CHO/ Aldehyde | -CHO  CH-
CHCOOH/ |
Carboxylicacid | —COOH CH,-

Vi du. cac alcohol (ROH) déu tac dung véi sodium giai
phong hydrogen, theo phuong trinh phan trng chung:

2ROH + 2Na — 2RONa + H,

2. Xac dinh nhom chiic biang phd hong ngoai

Mbi lién két trong phan t hop chat hitu co hap thu
mot vai bire xa héng ngoai dic trung cho lién két do.
Pho hong ngoai thé hién cac hap thu hong ngoai cua
cac lién két trong phan tir duwdi dang cac tin hiéu (hoac
peak) cua cuc dai hé‘ip thu (hodc cuc tiéu truyén qua).
Trén ph6 hong ngoai, truc tung biéu dién do truyén
qua (hoac do hé‘ip thu) (theo %). truc hoanh biéu dién
s6 song (em™) clia cac birc xa trong ving hong ngoai.
Dua vao cuc dai hép thu (hodc cuc tiéu truyén qua) co
thé du doan dwoc su c6 mit cia cac nhom chire trong
hop chat nghién ciu.

Trén phd IR cia butanal (CH,CH,CH,CHO)
0 Hinh 8.2 ¢6 cac tin hiéu dic trung cia nhom —~CHO:
tin hiéu & 1 731 cm™ la tin hiéu dic trung cia lién két
C=0:; cac tin hiéu ¢ 2 827 cm™ va 2 725 cm™ la cac tin

hiéu dac trung cua kién két C-H trong nhom —CHO.
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Hinh 8.2. Pho IR cua butanal®!

C6 thé phan biét cac chat hitu co dwa vao pho hong ngoai
cua chung.

2725
2827

Dé truyén qua (%)

S6 s6ng (cm™)

Bang 8.2 gidi thiéu cac tin hiéu hap thu hong ngoai dic
trung cua mot vai nhom chue thuong gap.

'Pho hong ngoal la hinh anh
' cac tin hiéu hap thu dwogc may
. pho ghi lai mét cach tw dong.
| - Truc tung cia phé cho biét do
' l.ruyen qua (%) cua song hong
- ngoai khi di qua hcrp chat hiru
'cof Truc hoanh cua phé biéu
. ' dién dai so song (c6 don vi la
Lem- 1) thude ving hong ngoai.
' Cac hap thu & cac s6 song nht
' dinh {mg véi cac lién két hay
' cac nhém nguyén fir co trong
' hop chat hitu co dwoc thé hién
| dué6i dang cac dinh (hay peak)
' hdp thu (xem vi du & Hinh 8.2).

Bing 8.2. S6 song hap thu dic trung trén phé hong ngoai ciia mét s6 nhom chire

(R, R, R? 1a cac gbe hydrocarbon)

Loai hoplehit  Lién két hap thy
R-O-H (alcohol, phenol) O-H
R—I}I-H R ~N-H  (amine) N-H
.n_ vy W
R-?—O-H (carboxylic acid) O-H
O =0
R (,:| O-R (ester) C=0
R-EC-H N
0 ((():)COH
1 2
R —(P—R (ketone)
___________ 2 S
Vidu3 ] Dé phan biét hai chét long A (CH,CH,CH=0)

va B (CH3 C CH3), ngudi ta ghi pho IR cua chung Pho

X
IR cua chat c6 hap thu ¢ 1733 em™ (C=0) va 62 828 cm ™,

2724 em™ (CHO) la ciia chat A, con phd IR chi ¢o hap thu
& 1715 cm™ (C=0) la cua chat B.

[1] https://orgchemboulder.com/Spectroscopy/irtutor/aldehydesir.
shtml, truy cap ngay 26/10/2022.

S6 song hap thu (cm™)

: (aldehyde)

3650 —3 200
3 500 - 3 200
"""""" 3000-2500
.40 1680
1750 - 1715
1740 - 1670
2850 -2 700

(chi vd1 aldehyde)

7.PhéIRctiaméthop chathiu
€0 ¢d cac tin hiéu hap thu &
2971cm™,2860cm™, 2 668
cm'val712cm™.Hop chat
h{tu conay la chit nao trong
s0 céc chat CH,COOCH,CH,
(R), CH,CH.CH,COOH " (B),
HOCH,CH=CHCH,OH (C)?
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* Hop chét cla carbon la hgp chat hitu ca, trif mét s6 hgp chat nhu CO, CO,, mudi carbonate,

cac cyanide, cac carbide,...

* Hogp chat hitu co thudng it tan trong nudc, tan nhiéu trong dung méi hitu co; thuong dé chay
va kém bén vdi nhiét.

* Phan ting clia cac hop chat hiiu co thudng xay ra cham va theo nhiéu hudng, tao thanh hén
hgp céc san pham.

* Nhoém chiic la nguyén tir hay nhém nguyén tl gay ra nhiing tinh chat hoé hoc dac trung ctia
hop chét hitu co. C6 thé xac dinh dugc nhém chiic trong phan tir hgp chat hiu co dua vao
tin hiéu hap thu dac trung trén phé héng ngoai ctia né.

Bai 1. Trong cac chat dudi day, chat nao la chét v6 co, chit nao la chat hitu co?
CaCO, (1). CO (2): CH,COONa (3); CH.CH, (4);
CH,CH,CH.CN (5); CH,CH,SCH, (6). CH,C=CCH,NH, (7).

Bai 2. Cho phé IR cua ba chét hiru co nhu hinh dudi day™™. Hay cho biét mdi hinh
tng voi chét nao trong cac chat sau: HOCH,CH,OH (1), CH,CH,CHO (2);

CH,COOCH, (3).
/ Fﬁ

100 = = — —_—
N \ A

0 - :\[ ‘ w 'k
I 2724

"I 2628
I 5 1393
L 2980

ey rers ; e e 0 4000 3000 2000 1500 1000 500 000

56 song (cnr')

(a) (b) ©)
Bai 3*. Cho phan rng:

B
E

qua (%)

D{JW)‘%M(%]

D6 truyen
8
D) truyén qua (%a)
2

H SO, dic, te

CH3—(|;—0H + CH,CH,OH= CH3-C-0-CH,CHj +H, O
0) O
a) C6 nhitng nhom chire nao trong phan tir mdi chat hitu co & phan tng trén?

b) Sau khi tién hanh phan (ng mot thoi gian, nguoi ta tach duoc mot chat hitu
co tinh khiét tir hon hop phan ng. C6 thé ghi va sit dung pho hong ngoai cua
chét long nay dé xéc dinh chat dé la CH,COOCH,CH, hay CH,COOH hoic
CH,CH,OH duoc khoéng? Vi sao?

[1] https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre index.cgi
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PHUONG PHAP TACH BIET
VA TINH CHE HQP CHAT HUU CO

ch xong bai hoc nay, em cé thé:

« Trinh bay duoc nguyén tic va cach thirc tién hanh cdc phiwong
phdp tach biét va tinh ché hop chdt hitu co: chung cat, chiét, két
tinh va so liroc vé sdc ki cot.

« Thure hién dioc cdc thi nghiém vé chung cat thiong, chiét.

* Van dung duoc cac phwong phap: chung cat thiong, chiét, ket tinh
dé tach biét va tinh ché mét sé hop chat hitu co trong cuée séng.

1
1
1
1
1
1
I
1
1
1
[}
1
1
1
1
[}
1
1
1
L8

------------------------------------------------------------------------------------

@) Dé tach va tinh ché mot chat tir hon hop cua chat do vai nhitng chat khac, can
stt dung cac phuong phap khac nhau. Theo em:

a) Lam thé nao dé thu duoc ethyl alcohol tir hon hop tao thanh sau khi 1én men
tinh bot?

b) Lam thé nao dé thu dwoc dudng saccharose (sucrose) tir nudc ép mia?

e e e

Dung dlch chira chat tan
¢6 néng do 1én nhat & mot
diéu kién (nhiét do, ap suat)
nhat dinh duoc goi la dung
dich bio hoa ¢ diéu kién do.
Nong do cua chat tan trong
dung dich bao hoa goi 1a d6
tan cta chat trong dung moi
do & diéu kién dang xét. Do
tan cua chat rin thwong dugc
biéu dién bang s6 gam chat
tan trong 100 gam dung mo.
Khi thay d6i dicu kién thi do
tan ctia chit thay déi. Do vay,
khi ha nhiét d6 cua mot dung
dich bao hoa thuong thu dugc
dung dich bdo hoa méi va tinh
thé chat tan.

@) PHUONG PHAP KET TINH

Két tinh la phuong phap quan trong dé tach biét va tinh
ché nhitng chat hiru co ¢ dang rén.

Phuong phap két tinh dua trén nguyén tic: chit rin tach
ra tir dung dich bdo hoa clia chat do khi thay doi diéu
kién hoa tan (dung moi, nhiét do).

(@)

1. D0 tan trong nudc cia monosodium glutamate (mi chinh

hay bét ngot) & 60 °C la 112 g/100 g nudc; & 25 °C la

74 g/100 g nudc. Tinh khéi lugng monosodium glutamate

két tinh khi lam ngudi 212 g dung dich monosodium
glutamate bao hoa & 60 °C xuéng 25 °C.

P ittt
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Trong thuc té, cé thé 6!
nhing chat mau tan trongi
dung méi va bam vao san |
pham khi két tinh. D& loai !
bé chat mau, nguoi ta:
thudng cho thém mot chat | .
kha mau (vi du than hoat'
tinh) vao dung dich ket:
tinh. Ch&t khi mau thudng |
|la chét ran khéng tan trong |
dung méi, c6 khé nang hap i
phu manh chat mau. Loc bo |
chét khir mau sé loai duoc

chat mau khoi dung dich.

Dé c6 dugc moét sé hoat
chat tir thdo dugc st dung
dé boéi bé co thé hodc
chta bénh, nguoi ta co
thé lay thdo dugc dem“sac
thuéc” hoac “ngadm rugu
thuéc”. Phuong phap nao
da duoc st dung dé thu
dugc hoat chat trong céc
trudng hgp nay? Vi sao khi
ngam "rugu thudc" khéng
can dun néng, nhung khi
"sdc thudc" can dun néng
thao dugc trong nudc?

2. Nudc ép mia la dung dich
chua bao hoa v¢i thanh
phan chat tan chd yéu la
dudng (con goi la duong
kinh, saccharose). Can su
dung phuong phap nao
dé thu duoc duéng kinh
tUr nudc mia?

HOA HOC 11

Két tinh chét riin (vi du benzoic acid) thuong duwoc thuc
hién qua cac budc nhu mé ta ¢ Hinh 9.1.

Hinh 9.1. Cac budc két tinh chit rin

a) Hoa tan hon hop chét rin (benzoic acid 1an tap chit) & nhiét
do so1 cua dung moi (nurdc) dé tao dung dich bao hoa.

b) Loc noéng dé loai bo phan chét rin khéng tan.

c) Pé ngum phan dung dich loc.

d) Loc lay chit rin (benzoic acid) két tinh.

(1) PHUONG PHAP CHIET

Phuong phap chiét dwoc thuc hién dwa trén nguyén tic
moi chat ¢d su phan bo khac nhau trong hai méi truong
khong hoa tan vao nhau.

Chiét chat tirmai truong rin (chiét 16ng — ran): Ngam
hodc dun hén hop chét rin véi dung méi thich hop. Sau
do6 loai bo phan chat rian khong tan, thu lay “dich chiét”
chtra chat can phan tach.

,' Khi ngam ci nghé da dugc nghién nho trong
con 90° (dung dich gom 90% ethanol va 10% nudc theo
thé tich) thi hoat chat curcumin (chat c6 tac dung khang
oxi hoa, chéng ung thw) co trong cu nghé tan vao con.
Loc, léy dung dich curcumin trong con 1di loai bé dung
mo1 s€ thu duoc curcumin.

Chiét chat tir méi truong 16ng (chiét 16ng — 16ng): Cho
dung dich chtra chét can chiét vao phéu chiét (Hinh 9.2),
thém dung méi ding dé chiét vao (dung méi c6 kha ning
hoa tan tot chat can chiét va khong tan trong dung dich
ban dau — thuong 1a dung dich chét tan trong nudc). Lic
déu phéu chiét rdi dé yén. hon hop sé& tach thanh hai 16p.



Mé khoa phéu chiét va lan lrot thu lay ting lop chat
long riéng biét. Lam bay hor dung moi tir dich chiét dé
duoc chat tan can phan tach.

Thi nghiém 1. Chiét tinh dau

Chuan bi: H6n hgp tinh dau (tinh dau s3, tinh dau tram, tinh
dau budi,...) va nudc; phéu chiét, binh tam giédc, phéu thuy tinh,
daa thuy tinh, gia thi nghiém (bao gém vong dé phéu chiét).
Tién hanh: Cho khoang 30 mL hén hagp tinh dau lan nudc
vao phéu chiét 60 mL, thém tiép khodng 15 mL hexane. Day
nép phéu chiét, lac déu réi dé phéu chiét l1én gid, mé ndp
phéu chiét réi day lai ngay. Sau khi dé yén khoang 5 phut,
m& ndp phéu chiét r6i m& khéa phéu chiét. Khi toan bé 16p
chat long phia dudi (I6p nudc) chdy xuéng binh hing thi
khéa phéu chiét va thu lay I6p chat 16ng & phia trén.

Yéu cau: Tach duoc tinh dau.

(I) PHUONG PHAP CHUNG CAT

Chung cét la phwong phap tach va tinh ché quan trong
d6i véi cac chat long. Phwrong phap nay dua trén nguyén
tdc: Thanh phan cac chat khi bay hoi khac véi thanh
phan ciia ching c6 trong dung dich 1éng. Do do, khi dun
nong hon hop chat long, chat nao co nhiét do soi thap
hon s& chuyén thanh hoi sém hon va nhiéu hon. Khi gip
lanh, hoi ngung tu thanh dang long chira chu yéu chat co
nhiét do soi thap hon.

Chung cat gdm hai giai doan: bay hoi va ngung tu.
Hinh 9.3 mé ta bo dung cu ding dé chung cat chat long
trong phong thi nghiém.

—)

Hinh 9.3. Chung cat chat long

Phéu
thuy tinh

Khi dun nong, chét long bay
hoi tir hon hop cia ching.
Ho1 nong duoc lam ngudi sé
ngung tu tro lai thanh chat
long. Trong phong thinghiém,
thuong ding éng sinh han dé
ngung tu hoi thanh chat long.
M0i thanh phan chat long
duoc tach ra khoi nhau tir hon
hop dwa vao nhiét do so61 cua
ching khi chung cit duoc go1
la mét phan doan.

pm e

N oo e o -

Trinh bay phuong phap:

a) Thu lay rugu (dung dich
ethyl alcohol) c6 lan trong
com ruou sau khi lén men.

b) Thu ldy tinh dau cam tu
vo cam.
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EM CO BIET
) co s M \

Trong thuc té, viéc chu’ng.
cat dugc tién hanh thuan lgi !

. khi chatléong cé nhiét dé soi |

khodng 40 °C dén 150 °C, !
vi trén 150 °C nhiéu chat
I6ng bi phan huy; nguoc lai, :
hoi clia chét léng c6 nhiét |
dé soi thap sé kho ngung |
tu va san pham bi that thoat |
nhiéu khi chung cét théng
thudang. :
Dé chung cét dugc nhing |
chat 16ng cé nhiét d6 soi |
cao, ngudi ta tién hanh
chung cat dudi &p suat thap |
hoéc chung cat 16i cudn hoi |
nuéc dé han ché su phan
huy ctia chat.

Chung cat 16i cuén hoi nudc |
dugc 4p dung dé chung !
cat chat léng cé nhiét do |
sbi cao va khong tan trong |
nuéc. Hon hop chét léng
can chung cat duoc cho|
vao binh chung cét ciing !
vdi nudc. Khi dun séi dung |
dich, nuéc hoa hai kéo theo '
chat ldng ciing bay hai nén
phuong phap nay dugc|
goi la phuong phéap chung
cat 16i cuén hai nudce. Chat !
I6ng bay hoi cung hai nuéc ,

+ sau khi ngung tu dugc tach |

khéi hén hop bang phUdng .
phép chiét. i

-

HOA HOC 11

Thi nghiém 2. Chung cét ethyl alcohol

Chuan bi: Cén khodng 30°% bé dung cu chung cat thudng
(gém binh cau 250 mL, sinh han thang, nhiét ké), binh tam
giac, 6ng dong, phéu thuy tinh, dGa thuy tinh, bép dién, gia
thi nghiém.

Tién hanh: Cho khoang 100 mL cén khoang 30° vao binh cau
250 mL, thém da bot vao binh cau. Chung cat va thu lay phan
doan chat ldng c6 nhiét do s6i 75 °C - 80 °C. Dung 6ng dong
do thé tich chat [dng chung cat duac.

Yéu cdu: Ghi lai nhiét d6 chung cat va thé tich cla chat léng
thu duoc.

(I) PHUONG PHAP SAC Ki

Phuong phap sac ki duoc sir dung dé tach cac chat trong
hén hop (ching han cac chidt mau trong muc in hay trong
phﬁm nhudém) mot cach hiéu qua. Co so cia sic ki dua
trén sw khac nhau vé khél nang duoc hﬁp phu va hoa tan
chat trong hén hop cén tach: Chat hap phu (goi la pha
tinh) hap phu cac chét trong hdn hop can tach trén bé
mit cia n6. Chat long hodc chat khi (goi la pha dong) di
qua pha tinh s& hoa tan va kéo chat tan di theo. Kha niing
duoc hé‘ip phu va hoa tan cia cac chit khac nhau lam cho
chung dan tach khoi nhau.

Co6 nhi€u loar sac ki: sac ki giay, sic ki ban mong, sic
ki cot.

Nguoi ta hay st dung sic ki cot dé phén tach chat. Chat
hép phu (silica hay alumina) duoc nhdi vao mot ¢ot hinh
tru (pha tinh). Hon hop chit c¢in tach duoc dua vao thanh
mot 16p mong phia trén bé mit cot. Cho dung moi thich
hop (pha dong) chay qua cot, dung méi s& kéo chat tan
di theo. Chat dwgc hap phu kém trén bé mit pha tinh va
tan tot trong dung méi sé& di ra khoi cot sic ki trude, con
chat duoc hép phu manh trén bé miit pha tinh va kém tan
trong dung ma1 sé€ di ra sau. Lam bay hoi dung moi tir
dung dich chira mdi cht di ra tir cot sic ki (duoc goi la
mot phan doan sic ki — Hinh 9.4) dé thu lay chat co do
tinh khiét cao hon.



Hap phu la qua trinh xiy
ra khi mét chat A bi giit lai
trén bé mit chat rin B lam
ting nong do cia chat A trén
bé mit chat rin B. Chat A
duoc goi 1a chat bi hap phu
(adsorbate), chat ran B goi la
chat hap phu (adsorbent).

Mau thuc pham hay mau cua son, muc 1n,...

thuong duoc hinh thanh tir mot s6 chit mau tron 14n véi
nhau theo nhitng ti 1é xac dinh. Ngudi ta st dung séc ki
cot dé tach chit mau thwong mai thanh nhitng cht mau

riéng, tr do xac dinh cau tao va ti 1€ két hop cua cac chat

e e

mau nay.

©
3. Quan sat Hinh 9.4 va cho biét trong diéu kién thi nghiém:
a) Chat mau dé hay chat mau xanh bi hap phu manh han?

b) Chat mau do6 hay chat mau xanh dugc hoa tan tét hon trong dung méi?

0 = 0
Dung moi Dung moi
\;__‘; _;// —
Hén hop = - EES
hai chat
-
Cotsacki —- Cho dung méi
chay qua cot
sdac ki
Y \

AVAVAYAYA

Hinh 9.4. Tach chat bang sic ki cot

* Phuong phép két tinh dugc strdung dé tach biét va lam sach chat ran. Viéc két tinh dugc thuc
hién trén nguyén tac cac chat cé dé tan khac nhau va dé tan thay déi theo nhiét d6. Thong
thudng, chat ran sé tach ra khi lam lanh dung dich bao hoa cta né.

* Phuang phap chiét dung dé chuyén chat tir hén hap & méi trudng ran hoac léng sang méi
trudng 1dng khac dé thu dugc chat ¢ dé tinh khiét cao hon. Nguyén tic ciia phuong phap
chiét dua trén su phan bé khac nhau cta chat trong hai méi trudng khéng tan vao nhau.

* Phuong phap chung cat dugc st dung dé tach biét va tinh ché chat 16ng. Viéc chung cét
dugc thuc hién trén nguyén tac thanh phan cac chat khi bay hoi khac véi thanh phan cta
chung ¢6 trong dung dich long. Phan chat long thu dugc sau khi chung cat (bay hoi va
ngung tu) chia chd yéu chat cé nhiét dé séi thap hon.

* Phuong phap sac ki dugc dung dé tach cac chat ran ti hdn hgp cla chidng. Nguyén tac clia
sac ki dua trén kha ndng hap phu va hoa tan chat.
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Bai 1. Ethyl iodide c6 khéi lwong riéng 1a 1.94 g mL™ va c¢6 nhiét do séi 1a 72 °C.
Ethanol c6 khéi luong riéng 1a 0,789 g mL™ va c6 nhiét do soi1 la 78 °C. Ethanol
tan trong nudie con ethyl 1odide kém tan trong nuwde nhung tan dugce trong ethanol.
Ethyl iodide thuong dwoc diéu ché tir ethanol va san pham thu dwoc thuong bi
1an ethanol. Dé xuat phurong phap tinh ché ethyl iodide tir hdn hop cua chat nay

Bai 2.

Bai 3.

@
P

vl ethanol.

Hinh 9.5 mé ta dung cu ding dé tach céc chét
long ra khoi nhau.

a) Phuong phap nao da dwoc st dung dé
tach cac chat ra khéi nhau trong truong
hop nay?

b) Tén clia cac quéa trinh chuyén trang théi
clia cac chat tir vi tri A sang vi tri B, tr vi
tri B sang vi tri C la gi?

¢) Thanh phan cac chét & cac vi tri A va C
c6 giong nhau khong? Vi sao?

Hinh 9.6 mo phong thiét bi ding dé chung cat

tinh dau biang phuong phap chung cat16i cudn

hoi nude. Biét rang tinh dau ¢6 khéi luong

riéng nho hon 1 g mL ™.

a) Tinh dau nim & phan nao (A hay B)?

b) Phuong phap dé tach A va B ra khoi nhau
la phuong phap gi?

i_noﬂﬂoc 11

Hinh 9.5. Dung cu tach cac chat long
ra kho1 nhau

Ngbc 1a

Nudc vao

Nguyénliecu |
chita tinh dau % B

Dun nong

Hinh 9.6. M6 hinh thiét by
dé tach tinh dau




khéi ctia hop chat hiru co.

nguyén 16 va phan tir khoi,

CONG THUC PHAN TU HOP CHAT HUU CO

o Néu dwoc khdi niém vé cong thirc phdn tir hop cht hitu co.

» Sw dung duoc két qua phé khoi lirong (MS) dé xdc dinh phdn tie

« Ldp duoc cong thirc phan tir hop chat hitu co tir dit liéu phan tich

® Chéat X duoc tao nén tir cac nguyén t6 C. H. O: ti 18 vé sb lrong nguyén tir cia
cac nguyén tO6 nay twong ung la 2 : 6 : 1. Nghién ctru cling xac dinh dugc phan

tir khéi ctia hop chét nay la 46.

Dua vao dau dé co duoc cac dit kién trén va X co cong thirc phan tir thé nao?

@) THANH PHAN NGUYEN TO VA CONG THUC PHAN TU

Céng thirc phdn tir ctia hop chdt hitu co cho biét thanh
phdn nguyén t6 va s6 heong nguyén tir méi nguyén 16 cé
trong phdn tir chdt hitu co.

Thanh phén cac nguyén tir c6 trong phan tir chit hitu co
cho biét nhitng nguyén t6 hoa hoc tao nén hop chat doé. S6
lwong cac nguyén tir cho biét cac nguyén té két hop véi
nhau theo ti 1€ nao.

Thanh phan chi yéu cia gas duoc ding lam nhién
li¢u la butane. Cong thire phan tir cua butane 1a C,H, . Nhu
vay, chét nay dwgc tao nén boi carbon va hydrogen va trong
mdi phén tir butane ¢6 4 nguyén tir carbon két hop véi 10
nguyén tir hydrogen theo ti 1& sd nguyén t C : Hla 2 : 5.

Coéng thitc don giin nhat (con duoc goi 1a cong thirc
thuc nghiém) cho biét ti 1& toi gian vé s6 luong nguyén
tir clia cac nguyén to trong phéan tir mot hop chét hiru co.
Propene co cong thirc don gian nhat la CH,, tirc

la trong phan tir propene, sé lwong nguyén tir hydrogen
bang hai lan s6 lwong nguyén tir carbon.

b
I
I
1
1
T
1
[
1
[
i
e
L
-

- ———— e e e P e e N =0

Hién nay, viécxacdinhthanh :
phan cacnguyén té co trong |
hop chét hitu co (thudng la |
carbon, hydrogen, nitrogen, |
oxygen va sulfur) thuong |
dugc thuc hién bang cac |
may phan tich tu déng |
va c6 thé cho két qua sau |
4 - 5 phut. Cac may phan |
tich nay hoat déng trén cdi
s& chuyén hod chat hiu co |
thanh nhiing hop chat don |
gian hon réi tién hanh phan |
tich dinh tinh (xac dinh |
hop chat la gi), dinh lugng |
(xac dinh lugng chat la bao |
nhiéu) nhitng hgp chat don |
gian do.

T —
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1. Két qua phan tich nguyén

- Trong may khéi pho, chat hiru
' co va dap voi dong clectron

'va ‘v thanh cac
'mang dién hoac trung hoa.
E Cac “manh” mang dién duoc
' may ghi nhan. Pho khoi lvong
' bidu din trong quan ti 18 khéi
: lwong/dién tich (m/z) clia cac
: manh véi tin suit xuat hién

()

t6 cho thay thanh phan

phan trdam khéi lugng cac
nguyén té c6 trong hop

chdt X nhu sau: carbon
la 52,17%; hydrogen la
13,04%; con lai la oxygen.
Xac dinh céng thuc don
gian nhat ctia hop chat X.

1. Ethyne (C,H,) va benzene
(CH,) déu c6 cung cong
thiic don gian nhat la
CH. Can théng tin gi dé
biét chinh xac céng thuc
phéan ti clia cac chat sau
khi biét céng thic don
gian nhat ctia chung?

“manh

- cta chung.
)
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Cong thirc don gian nhat thuong duoc xéc dinh dwa trén
viéc phan tich xac dinh thanh phfin phén trim vé khéi Irong
cac nguyén t6 trong mot hop chat hiru co (g01 la phdn tich
nguyén t6). Hién nay, viéc phan tich nguyén t6 throng duoc
thuc hién trong cac may phan tich chuyén dung.

Véi hop chat hitu co A ¢6 cong thitc don gian nhét la
CXHon, ta co:

* X.v.zlacac sd nguyén t6 cing nhau tirng ddi mot
%C %H %0
12,0 1.0 16.0
Vi %C, %H, %0 trong tng 1a phan trim khéi lwong
cua cac nguyén to6 C, H, O c¢6 trong hop chat hitu co A
duoc xac dinh tir phan tich nguyén to.

R R iEg=

Céng thite phan tir cho biét sé luong nguyén tir cua
moi nguyén to trong phan tu.

S6 nguyén tu cua moi nguyén té trong phén tr la s0
nguyén nén bang sdn guyen lan s6 nguyen tr mo1 nguyén
t6 trong Gmg c6 trong cong thure don gian nhat. Ching
han. cong thirc don gian nhat cua chat la C,H O, thi cong
thirc phan tir co dang (C,H,O,),. voi n nguyén, duong.
Cong thirc phan tir ¢6 thé dwoc xéc dinh tir cong thirc don
gian nhat cua chat va phan tir khoi cia chat do.

2. Xac dinh ¢bng thiic phan ti clia propene, biét rdng propene

c6 cobng thuc don gian nhat la CH, (xac dinh tir phan tich
nguyén t6) va phan tu khéi la 42.

o PHUUm PHAP XAC DINH PHAN TU KHOI
cUA HOP CHAT HilU CO - PHO KHOI LUONG (MS)

Trude day, mot trong nhitng phwong phap thuong duoc
cac nha hoa hoc st dung dé xac dinh phan tw khéi cua
mot hop chat la dwa vao ti khoi (d) cia chat do ¢ dang khi
(hot) so véi mot khi da biét & cung diéu kién thi nghiém.
Khi X c6 ti khéi so voi hydrogen la 15

(dyy, ~ 15) thi khéi luong mol phan tr cua khi X la
M, = My xdy,; =2x15=30(g) hay X co phan tir khéi 1a 30.



Hién nay, nguoi ta thuong xéc dinh phéan i khoi cia mot
hop chét dua trén phd khdi lwong (phd MS) cia ching.
D6i véi cac hop chat don gian, manh ion phan ti (ki hiéu
la [M*]) thuong Gng v6i manh cé gia tri m/z 1on nhat.
Chéng han, tir phé) MS cua acetone (Hinh 10.1), xac dinh
droc ion phan tr [M*] co gia tri m/z bing 58, ching to
acetone c¢6 phan tir khoi bang 58.

Phé khéi lwong cua hop chat giup cho viée xac dinh cong

thirc phan tir cia chat duoc nhanh chong va thuan loi.

Két qua phan tich nguyén t& cho biét thanh

phén vé khéi lwong cac nguyén té co trong hop chat X la

62,07% C, 10,34% H va 27.59% O. Néu X co cong thire

chung C H O,, ta co:

_ %C  %H %0
12,0 10 16,0

~ 62,07 10,34 27.59

1207 L0 16,0

Cong thirc don gian nhat cua X la C,HO va cong thirc

phan tr cua X ¢6 dang (C,H.O) .

XY i

~ 39

Pé xac dinh cong thirc phan tir cua X, nguoi ta ghi phd
MS cua X va thay ion phan tr [M*] c6 m/z = 58. Diéu
nay cho phép két luan X c¢6 phan tir khoi bang 58 va tinh
duocn = 1. Twr do, xac dinh duoc cong thirc phan tir cua X
laCHO.

?

- Cdngthucdon gidn nhat cho biét tilé t&i gidn vé s6 nguyén
tf clla cac nguyén té trong phan ti chat hiu co; thudng
dugc xac dinh dua trén két qua phan tich nguyén toé.

+  Cong thuic phan tl cho biét s6 lugng nguyén tir ctia moi
nguyén té trong phan tl; c6 thé dugc xac dinh dua trén
céng thirc don gidn nhat va phan tir khéi ctia chat dé.

- Phan tu khéi ciia mét chat ¢6 thé dugc xac dinh dua trén
phé khéi lugng clia chat doé.
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2.Trén phé MS ¢é nhiéu tin
hiéu (peak), thuong tin
hiéu nao cho biét phan
tl khéi ctia chat?

Trén phd MS, truc hoanh biéu
dién gia tri m/z ctia manh ion.
Truc tung cia pho cho biét
cuong do twong déi (%) cia
cac manh ion, trong do ion
xuat hién nhiéu nhat duoc gan
cho cuong d6 twong doi la
100%. Hinh 10.1 dudi day la

I ph(z) MS cua acetone (C,HO).

43

58

Cutng d6 tuong aéi (%)

et l".._""“

Hinh 10.1.

Phé MS ciia acetone
K&t qua phd khéi MS cling
co thé duge biéu dién dudi
dang bang sau:

f Cudng do
THE | bvong 41 (%)
_____ 8 62
a3 100
_____ 5 2

HOA HOC 11 /| 65

PSS ——

) We——



Bai 1. Hay xéc dinh cong thire don gian nhét ciia cac hop chét co cong thirc dudi day:
a) C,H,  (butane). b) HOCH,CH,OH (ethane-1,2-diol).
c¢) C H,(benzene). d) CHCL,COOH (dichloroethanoic acid).

Bai 2. Cong thic phén tir va cong thire thuc nghiém c6 lién quan gi véi nhau? Cén
thong tin gi dé xac dinh duoc cong thirc phan tir sau khi da biét cong thire thuc
nghiém? Cho vi du minh hoa.

Bai 3. Hai hop chit A va B ciing c6 cong thirc thue nghiém 1a CH,O. Phoé MS cho thay
A va B ¢o cac tin hi¢u sau:
Chat A ~ ChatB

m/z’Cu'(‘mgd 6 TS s Cu&&gdﬁmmgd&(%)

29 31 100
31 100 9 4 f 0
T e S e

Xéc dinh cong thirc phan tir ciia A va B. Biét manh [M*] ¢6 gia tri m/z Ién nhét.
Bai 4. Két qua phén tich' nguyén to ‘cho ’thé"ly trong hop chéit Y, carbon chiém 85.7%

con hydrogen chiem 14.3% ve khoi luong.

a) Y 1a hydrocarbon hay dan xuit ctia hydrocarbon?

b) Xéc dinh cong thirc don gian nhat cia Y.

c) Biét Y co phan tir khoi la 56, xac dinh cong thirc phan tir cia Y.

Bai 5. Safrol la méot chét c6 trong tinh dau xa xi (hay gi hwong). dwoc dung lam
hwong liéu trong thue pham. Phd MS cua safrol cho thay chat nay ¢6 phan tir
khéi 1a 162. Két qua phan tich nguyén té cho thiy thanh phan phan trim vé
khoi luong cac nguyén t6 carbon, hydrogen va oxygen co trong safrol lan luot
la: 74,07%: 6,18% va 19,75%. Xac dinh cong thirc don gian nhat va cong thirc
phan tir cua safrol.

@_i_uoﬁ HoC 11
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CAU TAO HOA HOC CUA HOP CHAT HUU cO

» Trinh bay dwoc ngi dung Ihz,zyér cdt tao hod hoc frong hoa hoc hitu co.
 Giai thich duoc hién tuong d(fng phdn trong hoa hoc hitu co.

« Néu duwoc khai niém chat dong ding va day dong ding trong hod
hoc hitu co.

o Viét duoc cong thirc cau tao ciia mot sé hop chat hitu co don gian
(cong thirc cau tao dcfy du, cong thirc cau tao thu gon).

« Xdc dinh dwoc chadt dong ding va chdt dong phdn dira vio cong
thirc cdu tao cu thé cua cdc hop chat hitu co.

(g) Ethanol va dimethyl ether c6 cung cong thirc phan tr la C,HO. Tuy nhién,
dimethyl ether hau nhu khong tan trong nudce va so61 ¢ —24 °C, con ethanol tan vo
han trong nudce va so1 ¢ 78 °C; dimethyl ether khong tac dung vé1 sodium, trong
khi ethanol tac dung véi sodium, giai phong hydrogen. ... Diéu gi giy ra sw khac
biét vé tinh chat caa hai hop chat c6 cling cong thirc phan tir nay?

@) THUYET cAU TAO HOA HOC

Thuyét cAu tao hoa hoc, duoc dé xuét bai A. M. Butlerov % )EM CO BIET
(A. M. Bﬁt-lo‘-rép), co cac nd1 dung chinh nhu sau: : C4u tao hoa hoc la thuat
'ngll dugc nha bac hoc
) ingudi Nga  Alexander
voinhau theo diing hoa tri va theo mot trat tw nhat dinh.  © Mikhailovich Butlerov  dé
| cap dén lan dau tién vao
B o cn ks wE S ) ' nam 1861 khi noi vé trat tu
don trit tu lién két do, tirc 1a thay doi cau tao hoa hoc, ' s4p xép clia cc nguyén ti
s& tao ra hop chat khac. , trong phan td, lién két hoa
) . hoc gilta cac nguyén tu va
b) Trong phan tir hop chat hitu co, carbon c6 hoa tr1 IV. | anh hudéng qua lai gitra cac
' nguyén tif trong phan tir dé
ih‘lnh thanh tinh chat hoa
' hoc clia mét chat. Trén co sé
nhau tao thanh mach carbon: mach ho (mach ho khong | khai niém cau tao hoa hoc,
! Butlerov da dua ra cac luan
} diém chinh cla thuyét cau
vong khong nhanh, mach vong co nhanh). ! tao hoa hoc.

a) Trong phén tr hop chat hitu co, cac nguyén tir lién két

Trat tu lién két do duoc got la céu tao hoa hoc. Su thay

Khong chi lién két vor nguyén tir cua cac nguyén to
khac, cac nguyén tir carbon con co thé lien két vou

nhanh, mach hé c6 nhanh) hoac mach vong (mach
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Cho céc chat dudi day:

H o HHH

T
T
X
I
I_T-I
N
I
N
I
a)
|
=

(3)
Trong cac chat trén:

a) Chat nao cé mach carbon
h& khéng phan nhanh?

b) Chatnao cé mach carbon
h& phan nhanh?

c) Chat nao c6 mach vong?

Q

1.Acetic acid va methyl
formate cé cdu tao hod
hoc nhu sau:
CH3_E_O_H H_E_O_CH3
(0] (0]
Aceticacid Methyl formate
Giai thich vi sao mac du
cung co6 cong thic phan tl
C,H,0, nhung acetic acid ¢
tinh chat khac véi methy
formate.

@

2.C6 nhiing loai céng thuc
cau tao nao thudng duoc
dung dé biéu dién cau
tao hod hoc clia mét chat
hiru co?

68 ) | HOA HOC 11

Vidu 1) Vi cac chat A, B ¢6 cau tao hoa hoc nhu sau:
Hiln
H H H H H C H
A: H- C C C C H B: H—C—C—C—H
H H H H HHH

Cac phén tir A va B déu c6 mach carbon tao béi 4 nguyén
tr carbon. Trong do, A c6 mach carbon ho khong phan
nhanh, con B c6 mach carbon hé phan nhanh.

¢) Tinh chat ciia cac chat phu thudc vao thanh phan phan
tir (loai nguyén tb, sé lwong nguyén tir) va ciu tao hoa
hoc (trat tu 1ién két cua cac nguyén tir véi nhau).

Do thanh phan phan tir thay dbi, chét khi C_H,
khong lam mat mau nwdc bromine, trong khi chat khi
C,H, lai lam mAt mau nudc bromine.

Do trat tu lién két thay d61. chat long CH,CH,OH tan
vo han trong nudc, tac dung vor sodium giai phong
hydrogen, trong khi chat khi CH,OCH, it tan trong nudc,
khong tac dung vé1 sodium,...

() cone THUC CAu TAO

Cong thic cu tao biéu dién thu tur va cach thuc lién két
(lién két don, lién két doi, lién két ba) giita cic nguyén ti
trong phan tur.

Céng thirc cau tao biéu dién tat ca cac nguyén tir va lién
két trong phan tr duoc goi la cong thirc cdu tao ddy di.
Tuy nhién, c6 thé st dung cong thirc cdu tao thu gon
hodc cong thire khung phan tir dé biéu dién cau tao hoa
hoc dugc nhanh chong va thuan tién hon.

Cong thirc cdu tao thu gon: viét gbp carbon va cac
nguyén tu lién két truc tiép voi nguyén tir carbon do
thanh mét nhom nguyeén tu.

Céng thirc khung phan tir (cong thitc cau tao thu gon
nhat): chi viét khung carbon va nhom chirc.



Hinh 11.1 biéu dién cac dang cong thitc cau tao cia
methyl methacrylate (nguyén liéu dung tong hop thuy
tinh hitu co plexiglass).

H

3 = H Y O

C=C_C | CH =C_C

Hoop O-C-H ST 2
Hi-c-1m™"; CH; OCHj O

H H
a) Cong j[hl'rc cau tao b) Cong thirc cau tao ¢) Cong thire
day du thu gon khung phan tw

Hinh 11.1. Cac dang cong thirc cu tao ciia methyl methacrylate

(I CHAT PONG PHAN

1. Khai niém

Nhitng hop chdt khdac nhau nhung cé cimg céng thirc
phan tir dwoc goi la cac chdt dong phan ciia nhau.

Su khéc nhau cta cac chat dong phéan thwong thay qua
mot hodc mot so tinh chat dic trung cua chiing nhu nhiét
do nong chay, nhiét do soi, kha niang tham gia phan rng
véi chat khac, ...

\Vidu3) CHCH,OH va CH,OCH, la cic chit déng
phan, chung c6 cung coéng thie phan trr la C,H.O nhung
¢ diéu kién thwong, CH,CH OH la chat long, so1 6 78 °C
va tac dung vdi sodium giai phong hydrogen; trong khi
CH,OCH, la chat khi hoa long & —24 °C va khoéng tac
dung vo1 sodium.

2. Phan loai

Céac chat ¢o tht tu lién két khac nhau gitta cac nguyén
tt. do d6 ¢6 ciu tao hoa hoc khac nhau, duoc go1 la cac
dong phan cdu tao.

Pong phan cau tao duoc chia thanh cac loai: dong phdn
vé mach carbon, dong phdn vé nhém chirc, doéng phdn vé
vi tri nhom chirc. Bang 11.1 sau day mo ta mot sb vi du
vé cac loai dong phén nay.

Ngoai ra, khi xét dén sw sip xép khac nhau clia cac nguyén
tir trong khong gian thi cac chat hitu co con ¢6 thé tao thanh
cac dong phdn ldp thé (xem Bai 13. Hydrocarbon khong no).

@

3.Viét cong thitc cau tao day
did va céng thic khung
phan t& cla cac chat sau:
CH,CH,, CH,CH,OH, CH,CHO,
CH,COOH.

@ —

Acetic acid (CH3COOH) va
methyl formate (HCOOCH,)
c6 thanh phan phan t giéng
nhau hay khac nhau? Tim
hiéu va cho biét hai chat nay
c6 nhiét dé séi gibng nhau
hay khac nhau.

@

4.Ethane (CH,) va methanal
(CH,O) déu c6 phéan tu
khé&i 13 30. Hai chét nay cé
la déng phan cGa nhau
khéng? Vi sao?

5. Phan t cac chat (C) va (D)
& Bang 11.1 chda nhém

chuic gi? Cho biét thé nao la
déng phan vé nhém chie.

@

6. Danh sé vitri cdc nguyén tu
carbon lién tuc tu mét dau
bat ki cta mach carbon
dén cudi mach déi véi cac
chat (E) va (F) 8 Bang 11.1.
Nhém —OH trong phan td
cac chat nay c6 thé gan vai
carbon & vi tri nao trong
mach carbon cua ching?
Vi sao (E) va (F) lai dugc goi
la cac déng phan vé vi tri
nhém chic?
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Bang 11.1. Vi du vé mot s6 dong phan cau tao

Kiéu dong phin

Do6ng phan mach carbon

Hop chit va nhiét d sbi twong img

CH,CH,CH,CH-NH, (A)

CH;-CH-CH,—NH, (B)

7. Methanol (CH,0H), ethanol
(CH,CH,OH), propan-1-ol
(CH,CH,CH,OH), butan-1-ol
(CH,CH,CH,CH,OH) la céc
chat thudéc cung day déng
dang.

a)Nhan xét vé su thay doi
trong cong thiic cau tao clia
cac chat trén.

b) Viét céng thiic chung cho
cac chat trén.

(?)

CH;,
t=79°C . t=69"C
Pdng phin nhom chire CH,~COOH (C)  H-COOCH, (D)
t =118°C - 1=318C
Dong phan vi tri CH,CH,CH,CH,-OH (E) . CHy~ ([—1 CH,—CH3 (F)
nhom chire Oll *
t=1173% 1.=999%
() () poNG PANG

Nhitng hop chat ¢6 thanh phan phéan tir hon hodc kém
nhau mét hay nhiéu nhom CH, va c6 tinh chat hoa hoc
twong tu nhau la nhiing chat dong dang, ching hop thanh
day dong dang.

Trong mot day dong ding, thanh phan hai hop chat lién
ti€ép hon kém nhau mot nhom —~CH_— (nhém methylen).
Céc hop chét thudc cung day don g ding ¢6 thé drroc biéu dién
dudt dang cong thire chung. Ching han, cac alkane (CH,,
CH,CH,, CH,CH,CH,....) ¢6 cOng thirc chung la CH
Dp c6 chu tao hoé, hoc twrong tu nhau nén cac chét d{")ng
dang co tinh chat hoa hoc twong tu nhau.

t+2’

8. Cho céc chét c6 cong thic cu tao: CH,CHO (A), CH,COOH (B), CH,CH.OCH, (C), CH,CH CHO (D),
CH,COCH, (E) va CH,CH,COOH (F). Nhitng chat nao trong cac chét trén c6 tinh chat hoa hoc

tuong tu nhau? Vi sao?

@

- Thu tu va céch thuc lién két gilta cdc nguyén t trong phan t chat hitu co dugc goi la cdu tao
hoa hoc. Tinh chat ciia mét hgp chéat khéng nhimng phu thudc vao thanh phan phan tirma con
phu thudc vao cdu tao hod hoc. Céng thic cau tao phan anh cdu tao hoa hoc ctia hop chat.

« Carbon luén cé hoa tri IV trong cac hop chat hitu co.

« Doéng phan la nhiing chat khac nhau nhung cé ciing cong thic phan tu.

«  DPoéng phan cau tao gém déng phan vé mach carbon, déng phan vé nhom chiic va dong phan

vé vi tri nhém chrc.

+ Chat dong dang la nhiing chét cé thanh phan phan tir hon kém nhau mét hay nhiéu nhém
CH, va c6 tinh chat hod hoc tuong tu nhau.
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Bai 1. Cho cong thirc khung phén tir ciia cac chat hiru co sau:

HO.~~opp 0 Cl OH
O Ao’\ m
(A) (B) © (D)

a) Viét cong thire ciu tao diy du cia cac hop chat trén.
b) Cho biét cong thirc phan tir va cong thire don gian nhét ing véi méi hop chét.

Bai 2. Ethene c6 cong thirc cau tao la CH,=CII,, Viét cong thirc ciu tao ctia ba chat ké
tiép ethene trong day dong ding ctia chung. Cho biét cong thirc chung cia day
dong dang nay.

Bai 3*. Cac chét hitu co eugenol, chavibetol va methyl eugenol duoc thiy trong thanh
phan cia nhiéu loai tinh dau. Eugenol va isoeugenol la nguyén liéu quan trong
ding san xuat vanillin (chat tao hwong cho thwc pham); chavibetol c6 tac dung
sat khuan, khang oxi hoa; methyl eugenol la chat c6 tac dung dan du con tring.
Sir dung methyl eugenol c6 thé “16i kéo” mét s6 loai con tring co6 hai tap trung
lai m6t khu vuc ro1 tidu diét dé bao vé muia man g. Eugenol, chavibetol va methyl
eugenol c6 cong thirc cAu tao nhu sau:

HO _0 0
“*0:@\/*\ HO:G\/‘\\ \O]@\/E\‘
eugenol chavibetol methyl eugenol
a) Chat nao trong s cac chét trén 1a déng phan cia nhau? Chung thudc loai
dong phan gi (dong phén nhom chirc, dong phan vi tri nhém chirc hay dong
phan mach carbon)?
b) Eugenol va methyl eugenol co6 thudc cung day dong ding khong? Vi sao?

Bai 4. Viét cong thirc cdu tao mach ho cua cac chét co cong thire phé.n’ te la C,HO.
Xac dinh nhom chire va goi tén nhom chire trong mor phan tr chat do.

Bai 5*. a) Carb0>§y1ic acid Z 1a dong phan cua methyl acetate (CH,COOCH,). Viét cong

thirc cau tao cua Z.

b) X, Y la cac chét dong ding cua Z. Viét cong thirc cau tao cua X, Y biét ring
s6 nguyén tir carbon c6 trong phéan tir mdi chat X, Y déu nhé hon sé nguyén
tir carbon ¢o trong phan tir Z.

¢) C6 thé phan biét acid Z véi methyl acetate dira vao phd hong ngoai ciia chiing
khong? Vi sao?
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HYDROCARBON

ALKANE

ch xong bai hoc nay, em cé thé:

Néu duwoc khdi niém vé alkane, nguén géc cua alkane trong tu nhién,

cong thitc chung cua alkane.

* Trinh bay duoc quy tdc goi tén theo danh phdp thay thé, dp dung goi
tén cho mét so alkane (C1— C10) mach khéng phdn nhdnh va mét sé
alkane mach nhanh chira khong qua 5 nguyén tir carbon.

 Trinh bay va giai thich duoc ddac diém vé tinh chdt vat li (nhiét do
nong chay, nhiét do soi, ti khéi. tinh tan) cia mét sé alkane.

 Trinh bay dwoc ddc diém vé lién két hod hoc trong phdn tw alkane,
hinh dang phdn tir ciia methane, ethane; phan img thé, cracking,
reforming, phan img oxi hoa hoan toan, phan img oxi hoa khong
hoan toan.

* Thuc hién duoc thi nghiém: cho hexane vao dung dich thuéc tim,
cho hexane tuong tac voi miroc bromine o nhiét do thuong va khi dun
nong (hodc chiéu sang), dot chdy hexane; quan sdt, mé ta cdac hién
tuong thi nghiém va giai thich dwoc tinh chat hod hoc cria alkane.

« Trinh bay duoc cdc tmg dung ciia alkane trong thuc tién va cach diéu
ché alkane trong cong nghiép.

« Trinh bay dwoc mét trong cac nguyén nhan gdy 6 nhiém khong khi la

do cac chat trong khi thai cua cdc phuong tién giao thong; Hiéu va

thiee hién diroe mot s6 bién phap han ché 6 nhiém moi treomg do cdc
phuong tién giao thong gay ra.

i o - i o o - - -, o S U . i, O - -

(.E_) Viét cong thirc cau tao dang day du cia cac hydrocarbon co6 cong thirc phan tir

CH,. C,H, va C,H . Du doan tinh chat ctia cac chat dua trén dic diém lién két
cua chung.

@) KHAI NIEM VA DANH PHAP

1. Khai niém

Methane (CH,), ethane (C,H)) va cac chat trong day dong ding cua ching duoc goi
la alkane.

(7% /1 HOA HOC 11



Alkane la hydrocarbon mach ho, trong phdn tir chi co
lién két don.

Alkane ¢6 cong thirc chung [a C H, ., (véin > 1).

M6 hinh phan tir cuia CH, va C,H, duoc gioi thiéu trong
Hinh 12.1.
Q

)

9

109 pm

Mo hinh qua cau — thanh noi M5 hinh dac
a) Methane
153 pm ¢
Mo hinh qua cau — thanh noi M5 hinh dac

b) Ethane
Hinh 12.1. M6 hinh phan tir cia methane (a) va ethane (b)

M&i nguyén tir carbon trong phin tir alkane nim & tim
mot hinh tir dién, lién két vo1 bon nguyén t (hay nhom
nguyén tit) ndm & bon dinh cua hinh tir dién do.

2. Dong phéan

Cac alkane c6 tir bon nguyén tir C tré 1én ¢6 dong phan vé
mach carbon. Cac alkane mach khong phan nhanh c¢6 mach
carbon ma trong d6 mdi nguyén tir carbon chi lién két véi
161 da hai nguyén tir carbon khac. Alkane mach phén nhanh
chira nguyén tit carbon lién két v6i ba hodc bén nguyén tir
carbon khac.

Vi du 1)

o
Alkane mach khong phan nhanh Alkane mach phéan nhanh

3. Danh phap

Theo danh phéap thay thé, tén cta alkane gém hai phan:
phén dau (tién t6) lién quan dén s6 lwong nguyén tir carbon
trong mach carbon cuia alkane; phf:fm sau (hau té) la -ane
vo1 y nghia chi hydrocarbon no.

M-3) EM CO BIET SN X

Alkane (acyclic alkane) va
cycloalkane dugc goi chung
la hydrocarbon no (saturated
hydrocarbon) véi y nghia |
phan t& hydrocarbon da ba
hoa hydrogen.

o o

)
1
1
J
]
1
3
]
1
1
]
1
]
1
]
1
]

@

1. M6 ta hinh dang ctia phan tl
methane va ethane.

. g EM CO BIET [ :

Tén cta alkane va mét s hop |
chat hitu co khac cé thé duoc !
goi theo danh phdp théng
thuong, la loai danh phap |
duoc hinh thanh dua theo
nguén géc tim ra chat hiu |
co hoidc theo tinh chdt bé

ngoai (mau sac, mui vi,...),... |
Danh phédp théng thudng
khéng cé tinh hé théng, chi
ap dung riéng cho tling chat.
Hé thong danh phap c6 tinh |
théng nhat va hé théng duac |
xay dung bdi International :
Union of Pure and Applied
Chemistry (viét tat la IUPAQ). |
Theo d6, tén thay thé dugc |
hinh thanh bang cach ghép |
tén clia hydride nén (la mach :
chinh, vong chinh,... <6 E
trong phan tu) véi tén cla |
nguyén t{t hay nhém nguyén
tf (dugc xem la nhém thé) da |
thay thé cho mét hay nhiéu |
nguyén t& hydrogen cla :
hydride nén dé hinh thanh
nén hop chat hit co. i

| —_—
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uTheo nhitng quy tac nhat
'dlnh tén cla nhém thé c6 |
. thé nam 4 tién t6 hay hau té.
| ' Vi du: véi hydride nén CH,CH,
Ico tén la ethane, hop cha
.CH ,CH,-Cl (nhdm the —Cl)
' co ten chloroethane con hop |
.chat CH CH —OH (nhém thé |

'OH) o ten ethanol. Clng |
‘trong hé danh phap IUPAC, |
' tén géc - chuc dugc hinh |

‘thanh bang cach cong tén !
. clia goc vdi tén cla loai chat
'eru co. Vi du: véi gbc ethyl |
. ' (CH,CH,-), hop chat CH,CH,-Cl |

' c6 tén ethyl chloride, hagp |

' chat CH,CH,-OH c6 tén ethyl
- alcohol.

Cac chit s6 chi vi tri dwoc viét
lién nhau va ngin cach nhau
boi déu "phay"; phan chir va
phan s6 dwoc viét va ndi véi
nhau boi dau gach ngang.

Khi phan tr ¢c6 nhiéu mach
nhanh, cac mach nhanh dugc
goi lan luot theo trat tw chit
cai dau trong tén go1 cua
chung trong bang chir cai.

e

74 )" HOA HOC 11

,

Tén cia 10 alkane mach khong phdn nhanh dau tién trong
day dong ddng va phan tién t6 cho biét sb lwrong nguyén
tir carbon trong mach carbon dugc gidi thiéu 6 Bang 12.1.
(Chu y: phﬁn tién t6 cho biét sd lrong nguyén tir carbon
ciing duoc stt dung chung cho cac loai hop chit hitu co
khac c6 cung sb luong nguyén tir carbon).

V&1 alkane mach phdan nhanh, mach carbon dai nhat la
mach chinh; cac mach carbon con la1 1a mach nhanh.
Mach nhanh con duoc xem la nhom thé alkyl cua mach
chinh. Panh sé cac nguyén tir carbon trén mach chinh
xuat phat tir dau gan mach nhanh nhat dé tong s6 chi vi tri
ctia cac nhanh la nho nhat,

Khi d6, t€n cua alkane mach phan nhanh dugc goi nhu sau:
V1 tri nhom thé alkyl - tén ctia nhom thé alkyl tén alkane mach chinh
Trong dé, vi tri cia nhém thé alkyl la vi tri cia nguyén

tir carbon trong mach chinh lién két v&i nhom thé do.

Tén cia nhom thé alkyl dwoc hinh thanh béng cach
thém -yl vao sau phan tién t6 chi s6 nguyén tir carbon co
trong nhom thé. Néu c6 nhiéu nhom thé giong nhau thi
thém “di” (néu c6 2 nhom thé), “tr1” (néu c6 3 nhom),
“tetra” (néu ¢6 4 nhom),... vao trude tén goi cua nhom the.

Viaw2)

1 2 3 4 1 2 3 4
CH,4 CH; CH,4
2-methylbutane 2.3-dimethylbutane

(khong doc 1a 3-methylbutanc)

Cung vdi tén thay thé, mdot s6 alkane c6 tén riéng.

CH,
CH3—(|:H—CH3 CH3—CI3H—CH3—CH3 CH3—(:3—CH3
CHj CH; CH,
isobutane 1sopentane neopentane

)

4. Goi tén cac hap chét isobutane, isopentane va neopentane theo
danh phép thay thé.



() TiNH CHAT VAT Li

G diéu kién thuong, methane, ethane, propane va butane la cac chét khi: cac alkane co
sO nguyén tir carbon nhiéu hon (trir neopentane) la chét long hodc chat rin. Nhiét do
nong chay, nhiét do so1 va khoi luong riéng cua cac alkane nhin chung déu tang theo
khéi lwong phan tir ciia chung.

TAt cé céc alkane déu nhe hon nudc.

Alkane thudc loa1 hgp chét hitu co kém phan cuc, do do ching déu kém tan trong nudc
va tan nhiéu trong dung méi hiru co. Mot s6 alkane ciing duoc sir dung lam dung méi
dé hoa tan cac chat kém phan cuc khéc.

Mot s tinh chat vat li ciia mot s6 alkane duroc mé ta & Bang 12.1.

Bang 12.1. Tén cua alkane, phan tién t6 g véi s6 nguyén tir carbon va
mot s6 tinh chat vat 1i cia mot s6 alkanel!)

So . Phan dI:‘]h‘,‘?t © Nhiét EKh;;mg
SRS Cong thire cau tao - Téngoi i titn | O M8 d5sdi | £
tr : L& chay an i 625°C
carbon oy ®t.CR * - (gfem?)
1 CH, - methane | meth-  ~1832,5 | 1615 | 0,42
2 CH,CH, ' ethane | eth- = -1833 | 88,6 = 0,54
3 CH,CH,CH, propane | prop- . —187.7 i —42.1 0,58
4 CHECH,CH,CH, | butane | but- = 1383 i 05 | 0,60
5 CH,CH,CH,CH CH, pentanc | pent-  —1297 | 361 = 0,63
6 CH,CH,CH,CH,CH,CH, hexane | hex- 954 | 687 | 0,66
7 CH,CH,CH,CH,CH,CH,CH, ' heptane | hept- . 90,6 | 984 | 0,68
8 CH,CH,CH,CHCHCH,CHCH, | octanc | oct- = -568 | 1257 = 0,70

9  CHCHCHCHCHCHCHCHCH, | nonane | non- 535 | 1508 0,72

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10 CH,CH,CH,CH,CH,CH,CH,CH,CH,CH, | decane | dec- 297 | 1741 = 0,73

[1] George W. Gokel, Ph.D. Dean's handbook of organic chemistry 2nd edition. Mc Graw - Hill.
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Thi nghiém 1. Phan dng
cta hexane véi bromine

Chuan bi: Hexane, nudc
bromine; éng nghiém, coc
nudc néng va béng tam
dung dich NaOH.

Tién hanh: Cho vao 6ng
nghiém kho khoang 1 mL
hexane va nhd thém vao
ong nghiém khoang 1 mL
nudc bromine. Lac nhe hén
hap phan UGng. Nat éng
nghiém bang béng da tam
dung dich NaOH réi nhing
éng nghiém vao trong
céc nudc néng 50 °C (da
chudn bi truéc) hoac dé 6ng
nghiém ra noi ¢6 anh sang
Mat Trosi.

Yéu cau: Quan sat, nhan
xét mau sac va tinh déng
nhat cia hén hgp phan tng
trudc va sau khi dun néng
(hodc dé ra ngoai anh néng
Mt Trasi).

Chu y an toan: Hexane,
bromine va  hydrogen
bromide dé bay hoi, c6 mui
xdc¢, déc.
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(D TiNH CHAT HOA HoC

Trong phan tir alkane chi co céc lién két o bén va kém
phan cuc. Mdi nguyén tir carbon ciing nhu hydrogen da
tao ra so lién két cong hoa tri 16n nhat cia ching. Vi thé,
cac alkane kho tham gia vao cac phan (rng hoa hoc va phan
g xay ra s& kem theo viéc thay thé nguyén tir hydrogen
hodc bé gay mach carbon. O diéu kién thuwong, cac alkane
kém hoat dong, chung khong tac dung voi acid, kiém va
mot s6 chét oxi hoa nhu dung dich KMnO,, K,Cr,0,....
Cac phan (mg tiéu biéu ctia alkane 1a phan @ng thé halogen
(chlorine, bromine), phan ung cracking, reforming va phan

trng chay.

Thi nghiém 2. Tac dung cuia potassium permanganate véi
hexane

Chuan bi: Hexane, dung dich KMnO, 1%; 6ng nghiém.

Tién hanh: Cho vao 6ng nghiém khoadng 1 mL hexane, thém
tiép vao éng nghiém vai giot dung dich thudc tim (KMnQ,)
1% va lac déu.

Yéu cau: Quan sét, nhan xét mau séc va tinh déng nhat cla
hén hop phan Ung.

1. Phan iing thé halogen

Trong diéu kién thich hop (dugce chiéu sang hodc dun
noéng). alkane co6 thé phan tng véi halogen (chlorine,
bromine). Khi do, cac nguyén tir hydrogen trong phan tr
alkane dan bi thay thé boi cac nguyén tr halogen. Phan
{rng xay ra theo tirng nic dé tao thanh lan luot cac din xuét
monohalogeno (chira mét nguyén tr halogen). dihalogeno
(chtra hai nguyén tir halogen), trihalogeno (chira ba nguyén
tir halogen),...



Bac clia nguyén tu carbon

trong phan ti chat hiru co

duoc xac dinh bang sé lién

két gilta nguyén tir carbon

dé véi cac nguyén ti carbon

khéac & xung quanh.

Vidu:

Carbon bac bén  Carbon bac mét
H\CH /

HyC—C —C—CH,CH,

CH3CH

Vidud) CH, + Cl, =5 CH,Cl + HCI
chloromethane
CH3Cl + Cl2 LCH:CI2 + HCI

dichloromethane

CHZCI2 + Cl2 i}CHCl3 + HCI
trichloromethane (chloroform)
CHCI, + Cl, %5 CCl, + HCI

tetrachloromethane (carbon tetrachloride)

—_———— eSS TSI T OO L D oo s s s e e

Trong phall ung t}:e hf;l'logen, An gu?zen tr H ¢ carbon bg(_; Cabonblcba  Esitonbichs)
cao hon dé bi the boi nguyén tir halogen hon so vor 4 .
nguyén tit H ¢ carbon bac thap.

CH,CH,CH,CI + HCI b

1-chloropropane (43%) Viét cong thic cdu tao cac

as ?

CH,CH,CH, ~ Cl, san pham monobromo ¢6
(3“3_(FH'CH3 L HCI thé tao thanh trong phan

Ung gita bromine va hexane

Cl & Thi nghiém 1.

2-chloropropane (57%)

2. Phan ting cracking va phan iing reforming

O nhiét d6 cao va ¢6 mit cua chat xuc tigico thé xay ra g
phan ung cracking alkane, tao thanh nhitng hop chat co
mach carbon ngén hon.

C H34 xt CIGH22 +C H

Trong diéu kién nay, con xay ra phan trng reforming, tao
thanh san pham c6 nhiéu mach nhanh hon hodc mach vong.

> CHy~CH-CH,~CH,-CHj
r | = L =

Cracking (bé gdy mach |
carbon) va reforming (sépl:
Xép lai mach carbon) la i
nhitng phan ingquantrong |
xady ra trong qua trinh |QCE
hoé dau. Phan ting cracking !
giup tao thém hydrocarbon :
I6ng (dung san xuat xang,
dau) tu alkane rén. PhanI

L S T T T e s s s e s T e s e s =

CH ing reforming tao nhiéu

3 hydrocarbon mach nhanh, ;

lam tang chi s6 octane cla |

CH;4 xang, dau. Xang dau co:

' chi s6 octane cang cao thi :

s CH3_(E_CH:_CH3 cang c6 hiéu suat chay cao, |
CHj déng thai giam thiéu dugc |

6 nhiém mai trudng. .’

oL
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Thi nghiém 3. Pét chay
hexane

Chuan bi: Hexane; chén s,
que dom dai, diém hoac
bat Ira.

Tién hanh: Cho khoang
1 mL hexane vao chén su,
dung que dom dai dé cham
Ira d6t hexane.

Yéu cau: Quan sat, nhan
xét mau ngon Ilra va viét
phuong trinh héa hoc cua
phan Ung oxi hoa hoan
toan hexane.

Cha y an toan: Hexane
bay hoi manh, dé bat Iua
va chay.

@

3.Biogas hay khi sinh hoc
la mot hén hgp khi (chd
yéu la methane, chiém
han 60%) duoc sinh ra tu
qua trinh phan huy ki khi
clia cac phu phdm néng
nghiép (chat thai cta gia
suc, gia cam, rom, ra,...),
rac thai hitu co,... Méi m?
biogas c6 thé cung cap
nang lugng tuong duong
vdi 0,4 kg dau diesel hodc
0,6 kg xang hoac 0,8 kg
than. Cho biét st dung
biogas mang lai lgi ich gi?
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3. Phan ting oxi hoa

O nhiét do cao. cic alkane bi oxi hoa boi oxygen. Co
thé xay ra phan ng oxi hoa hoan toan (tao thanh carbon
dioxide) hay phan wng oxi hoa khoéng hoan toan (tao
thanh carbon monoxide hodc carbon) tuy thudc vao diéu
kién cua phan rng.

CH, + goz > 4C0, + 5H,0

CH, +20,%>4C0+5H,0
2 4 ra

CH, +20,">4C+5HO
2 & &
Cac phan rng nay déu toa nhiéu nhiét nén alkane thuong
duoc st dung lam nhién liéu trong cong nghiép va trong
doi song.

() NGUON ALKANE TRONG TU NHIEN,
UNG DUNG CUA ALKANE

1. Nguon alkane trong tu nhién — Diéu ché alkane
trong cong nghiép

Alkane dung trong cong nghiép duoc lay tir alkane co

trong tu nhién.

Methane la thanh phan chu yéu cua khi thién nhién (co
trong cac mo khi) va ciing dwoc sinh ra trong mot sé qua

trinh phan huy sinh hoc.

Cac alkane c6 nhiéu trong thanh phan cia dau mo, khi thién
nhién va khi mé dau (khi dong hanh). Dau mé langudn quan
trong cung cip hydrocarbon néi chung va alkane noi riéng.
Dau mo duoc khai thac tir cac mé dau va trai qua qua trinh
ché bién dé tao ra cac san pham hitu ich (cac hydrocarbon
mach ngén hon, cac alkane mach phan nhanh nhiéu hon....
Cac phan doan hydrocarbon (chu yéu la alkane) co nhiét do
s6i khéc nhau dwoc phan tach khéi nhau bang chung cat phan
doan. Cac phan doan hydrocarbon nay dugc dung lam nhién
liéu, lam dung méi, 1am nguyén liéu cho tong hop hitu co.
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2. Ung dung

Alkane la thanh phan chinh cia cac loai nhién liéu trong
doi séng (gas, xang, diu hoa, mazut). Methane sinh ra tir
qua trinh phan huy sinh hoc trong tur nhién. Methane c6
trong thanh phan cua khi thién nhién hay khi déng hanh
va biogas. Propane, butane va isobutane la nhitng thanh
phan chii yéu cia LPG (liquefied petroleum gas), thuong
duoc dung lam nhién liéu trong cong nghiép va trong doi

song. Butane duroc sir dung trong bat lira gas.

Ngoai viéc st dung lam nhién liéu, methane con duoce sir
dung lam nguyén liéu dé tong hop acetylene, hydrogen va
moét s6 chat khac co nhiéu tng dung trong cong nghiép
(ethylene, propylene, butadiene cho nganh nhua; MTBE
la chét lam tang chi s6 octane cia xing).

Mot s6 alkane long duoc sit dung lam dung méi pha son,
chiét tach hoat chét lam thude, dung moéi trong tong hop hitu
co,... Cac alkane & dang rdn dung lam sap. nén.... Alkane
la thanh phan chinh ctia dau nhon, nhwa duong.... va con
duoc sit dung dé tong hop cac chat hoat dong bé mit,...

3. Nhién liéu va moi trudng

Khi thai dong co, ngoai thanh phan la carbon dioxide va
hot nudc, con ¢o thé co carbon monoxide va cac oxide
cua nitrogen (sinh ra tr phan rng cua oxygen voi nitrogen
trong khong khi) va alkane chua bi chay hét. Dé giam bét
tac hai cua khi thai vo1 mér truong, bén canh viéc tang
hiéu suat d6t chay, nguoi ta con dwa chét xic tac vao éng
xa ciia dong co. Nho co chat xic tac, alkane trong khi thai
tiép tuc duoc chuyén hoa thanh carbon dioxide va nudc;
carbon monoxide va cac oxide cua nitrogen dirgc chuyén

hoa thanh carbon dioxide va nitrogen.

[ Hay dé xuat mot s6 bién phép gép phan lam gidm 6 nhiém moi
trudng do cac phuaong tién giao théng gay ra.

g EM CO BIET S S )

LY

Pong co xang hoat déng |
bang cach dét chay xang dé |
sinh ra nang lugng. Néu xang !
khong chay hét sé lam giam !
hiéu sudt dong co va thai ra |
khi thai chifa nhiéu carbon |
oxide, hydrocarbon,... gay |
6 nhiém méi trudng. Chi s6 |
octane la mot trong céc tiéu |
chi dénh gia chat luong xang: |
xang cé chi s octane cang .
cao thi cang c¢6 kha nang ;
chay triét dé. D€ tang chi s6 |
octane clia xang c6 thé thém |
vao xang moét sé chat phu gia |
¢6 tac dung lam tang chi s6 |
octane, tdng ham luong cac :
alkane mach nhanh trong :
thanh phan cla xang,... :

4.Bién phap nao sau day
khong lam giam 6 nhiém
moi trudng gay ra do su
dung nhién liéu ti dau
mo?

A.DPua thém hop chét ¢6
chida chi vao xang dé
lam tang chi s6 octane
cla xang.

B. Dua thém chat xtic tac vao
6ng xa déng co dé chuyén
hoa cac khi thai doc.

C.Tang cuong sU dung

biogas.
D.T6 chuc thu gom va xu li
dau can.
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« Cotrong dau mo,
khi thién nhién

« San xuat trong
cong nghiép:
lay tir dau mo,
khi thién nhién

« Thé halogen
* Reforming, cracking
« Oxi hoa

« [ttan trong nudc

« Nhe hon nudc,
tan trong dung moi
hiru co khéng phan cuc

Lam nhién liéu

Lam dung moi

+ Lam nguyén liéu
téng hap hiu co

Bai 1. Viét cong thirc cau tao va goi tén thay thé ciia cac hydrocarbon c¢o cong thirc
phén tr C.H .

Bai 2. Vi sao khong dwge dung nude dé dap tat dam chay xéing, dau ma phai dung cat
hodc CO,?

Bai 3. Dau thd c6 thanh phan chinh la cac hydrocarbon. Nguoi ta ¢6 thé phan tach cac
hydrocarbon ¢o6 trong dau thé bing phuong phap chung cat phan doan. Mdi
phén doan gom mét s6 hydrocarbon cé nhiét dé soi gan nhau.

a) Vi sao kho thu dwoc hydrocarbon tinh khiét biang cach chung cat dau tho?

b) Undecane (C,,H,,) la mot hydrocarbon mach dai c6 trong dau thé. Undecane
coO thé b1 cracking tao thanh pentane va mot alkene. Viét phuwong trinh hoa
hoc cua phan rng xay ra.

Bai 4. Khi thai cua dong co ¢6 thé chira nhitng chét nao gay 6 nhiém méi trudong? Co
nhirng giai phap nao dé han ché 6 nhiém méi truong do khi thai cia dong co?

@Tiuoﬁ HOC 11
|




HYDROCARBON KHONG NO
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Hoc xong bai hoc nay, em cé thé:

« Néu duwoc khdi niém vé alkene va alkyne, cong thite chung cua alkene,
alkyne; ddic diém lién ket hinh dang phdn tir ciia ethylene va acetylene.

« Goi duoc tén mot 56 alkene, alkyne don gian (C2 — C5), tén thong
thuwong mot vai alkene, alkyne thuong gc‘ip

* Néu duoc khai niém va xdc dinh duroc dong phan hinh hoc (cis, trans)
trong mét sé mmng hO'p don gzan

« Néu dwoc dic diém vé tinh chat vit li (nhtet do nong chay, nhiét do
s6i, 11 khoi, kha ning hoa tan trong medc) ciia mot so alkene, alkyne.

» Trinh bay diwoc cdc tinh chat hoa hoc ctia alkene, alkyne: phan img
cong hydrogen, cong halogen (bromine); cong hydrogen halide (HBr)
va cong nuoc; quy tac Markovnikov (Mdc-cop-nhi-cop); phan img
trimg hop cila alkene; phan img cua alk-1-yne vdi dung dich AgNO
trong NH ; phan img oxi hod (phan img lam mdat mau thuéc tim ciia
alkene, p};an g chay cua alkene, alkyne)

* Thuc hién duoc thi nghiém diéu ché va thir tinh chdt ctia ethylene va
acetylene (phan img chciy, phan zing voi nudc bromine, phan zing lam
mat mau thuéc tim); mo ta dugc cdc hién tuwong thi nghiém va giai
thich dwoc tinh chat hoa hoc cuia alkene, alkyne.

* Trinh bay duoc img dung cua cac alkene va acetylene trong thuc
tién, phmmg phap diéu ché alkene, acetylene trong phong thi nghiém
(phan ung dehydrate hoa alcohol diéu ché alkene, tir calcium carbide
d:eu ché acetylene) va trong cong nghiép (phan img cracking diéu
ché alkene, diéu ché acetylene tir methane).

Sl s g S g g L g I S I S g

O Cho cac hydrocarbon sau: ethane (CH ,CH,). ethene (CH,=CH,) va ethyne
(CH=CH). Trong cac chat trén, chat nao la hydrocarbon no, chit nao la
hydrocarbon khong no?

/A R A R R R S M R R AN A A M R A A R A R M A A M A M Em

@ KHAI NIEM, DONG PHAN VA DANH PHAP § 0 00T B |
—— ' Alkene con dugc goi la olefin.
1. Khai niém | Tén goi nay c6 nguén géc

A . A oo o tu “olefiant gas” c6 nghia la !
Hydroearben khong no le hydrf)carbon trong Phan tr co  “chi tao A4, dugc ding gol |
lién két do1 (C=C) hodc lién két ba (C=C) (goi chung la | ten cac chat khi (alkene) lic
lién két boi) hodic ca hai loai lién két d6. Vi du: cac alkene, | mdi dugc tim ra do ching dé |
alkyne, alkadiene,... ' tham gia vao phan Uing tao :

. ) . L 'thanh san pham giéng nhu |
Alkene la hydrocarbon khong no, mach ho, phdn tir c6 mot ' dau (o). :

lién két doi (C=C), c6 cong thirc chung la CH, (n>2). \esssssssssscsc Emmmm—— '
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1.Cho ¢bng thuc cdu tao
cla cac chat dugi day:

P

))\

a) Viét céng thuc phén tu
clia cac chat trén.

b)Cho biét trong cac

chat trén, chat nao la

hydrocarbon khéng no,

chat nao |a alkene, chéat
nao la alkyne.

1.Tu Hinh 13.1 va 13.2, hay
mo ta dang hinh hoc cua
cac phan tu ethene va
ethyne.

@

2.Viét céng thuic cau tao cla
cac alkene cé cong thuc
phan tir C H,. Trong cac chat
nay, nhiing chat naola déng
phan mach carbon, nhing
chat nao la déng phan vi tri
lien két doi ctia nhau?

3.Viét céng thic cau tao
dang day da va chi ré
déng phan cis-, trans- (néu
c6) cla moi chat sau.

e b)\[/\
__/

O d)
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Alkyne la hydrocarbon khong no, mach ho, phdn tir co mot
lien két ba (C=C), ¢6 cong thirc chung la CH, ,(n=2).
Ethene (CH,=CH,) va ethyne (HC=CH) la nhirng alkene

va alkyne don gian nhat. M6 hinh phan tir ciia ethene va
ethyne duogc thé hién & Hinh 13.1 va Hinh 13.2.

@ .J
b) M6 hinh dic

(¥ Q
a) M6 hinh qua cau — thanh ndi

Hinh 13.1. M6 hinh phan tir cthene
9 R - 8

a) M6 hinh qua cau — thanh néi b) M6 hinh dic
Hinh 13.2. M6 hinh phan tir ethyne

2. Dong phan
Trong phan tir alkene hay alkyne, mach chinh la mach dai
nhat chtra lién két doi hoic lién két ba.
Alkene va alkyne cé déng phdn cdu tao gom dong phdn vé
vi tri ciia lién két béi va dcfng phdn vé mach carbon.
Alkene con c6 dong phdn hinh hoc khi mdi nguyén tir
carbon & lién két doi, lién két voi cac nguyén ti/ nhom
nguyén tir khac nhau. Dong phén cis- ¢c6 mach chinh nam
vé mét phia cia lién két doi, con dong phan trans- co
mach chinh nam vé hai phia khac nhau cua lién két doi.

But-2-ene ¢6 hai dong phan hinh hoc (Hinh 13.3).

t_=-139°C,t =4°C £

a) b)
Hinh 13.3. Cong thirc cau tao va mé hinh phan tir cia
cis-but-2-ene (a) va trans-but-2-ene (b)

=106 °C, t = 1°C



3. Danh phap

Tén thay thé cua alkene hay alkyne gébm hai phan: phén tién t6 cho biét s6 lwong nguyén

tir carbon trong mach carbon (eth-, prop-, but-....), phan hau té (twong tu nhu -ane trong

alkane) la -ene (d6i vdi alkene) hay -yne (d6i véi alkyne).

Vidu2) CH,-CH, CH-CH, CH=CH
ethane ethene ethyne
CH,-CH-CH, CH-CH=CH, CH,-C=CH
propane propene propyne

Khi mach carbon dai hon. can thém sb chi vi tri lién két

bdi trong mach carbon vao ngay phia trude hau t6 -ene

(khi go1 tén alkene) hay -yne (khi goi tén alkyne). Mach

carbon duoc danh sb tir phia gé“m lién két boi hon. Khi do:

e Tén cua alkene va alkyne mach khong phan nhanh
duoc goi nhu sau:

Téntiéntd -  sochivitriliénkéthboi -  tén hau to

e Tén cua alkene, alkyne c6 mach nhanh dwgc goi1 nhu sau:

S6 chi vi tri ciia mach nhénh - tén machnhanh tén tién t6 (mach chinh)

Vidu3) | 4

)

4
321

2-methylbut-2-ene 3-methylbut-1-yne

Tén goi cua mot s6 alkene va alkyne dugc gidi thiéu ¢
Bang 13.1.

Mot s6 alkene va alkyne co tén riéng. Vi du: ethylene
(tén riéng cua ethene), propylene (tén riéng cia propene),
acetylene (tén riéng cua ethyne),...

() TiNH CHAT VAT Li

Alkene va alkyne co nhiéu tinh chat vat li (nhiét do néng
chay, nhiét do séi, ti khoi, tinh tan,...) gén giéng véi alkane
co cung sd nguyén tir carbon. Nhiét dé nong chay, nhiét do soi

cua alkene va alkyne déu tang theo chiéu ting sO nguyén tr

()

2. Goi tén cac chat ¢ céng
thiic cdu tao sau:
a) CHs ~CH,-C~CHy
CH,
b) CH,~CH,-C=C—CH,

¢) HC=C-CH~CH,

s0 chi v1 tri lién két b1 - tén hau to

Vo1 nhitng alkene co dﬁng
phan hinh hoc, tir cis/ trans
duoc thém vao trwede tén cua
alkene va ngin cach véi phan
con lai trong tén cua alkene
bai dau gach noi.

Vi du:

’

45

2y
1

trans-pent-2-ene

2 3
1/7\45

cis-pent-2-ene

HOAHQC 11 /| 83

Moo o o o o o



1.Thém hex-1-ene (khéi
luong rieng D = 0,67
g mL") vao mbi éng
nghiém  chda nuéc
(D = 1,00 g mL") hoac
chloroform  (CHCI, ¢6
D =1,49 g mL") r6i lac déu.
Sau khi dé yén vai phut,
trudng hop nao xdy ra su
phan l6p va khi dé chat
nao & ldp trén, chat nao &
I6p dusi?

b

carbon do sur ting khéi lrgng phén tir va luc trong tic giira
cac phan trr (twong tac van der Waals). Tuy nhién, nhiét do
s01 cua alkene, alkyne déu théip hon nhiét do so1 cua alkane
¢ cung mach carbon.

O diéu kién thuong, cac alkene, alkyne co s6 nguyén ti
carbon nhé hon 5 tdn tai & thé khi (trr but- 2-yne) cac
alkene, alkyne c6 mach carbon dai hon ton tai & thé long
hodc rdn va co khoi lwong riéng khoang 0,6 — 0.8 g mL™
Alkene va alkyne la cac chat kém phan cuc, vi thé chiing hau
nhu khéng tan trong nwdc, nhung tan t6t trong cac dung méi
hitu co nhu methanol, acetone, diethyl ether, chloroform....
Tinh chét vat li cia mot so alkene, alkyne duoc gioi thiéu
o0 Bang 13.1.

Bing 13.1. Tén goi va tinh chat vat 1i cia mot s6 alkene, alkynel]

Tén e | \ t,, () LCC) m‘éi(;“n‘-:'i’i;' iéng
ltes | CH, |cH~CH, | 0 | o040 -
I ' CcH  cu-cucm, | 2 | 417 061
hale CH | CH-CHCHCH, | 1853 | s 063
2metylpropens | Ol | cH~ccufl® | W | 20 059
pentlene | CH, | CH-CH[CH]CH & 1652 | 00 064
ethyne CH, | CH=CH 810 840 0,90
R [ P e s e
IRV [ P = =
but-2-yne CH, CH,C=CCH, -32,3 17,0 0,69
f)ent-l.-yne CH, ICH C[CH] CH, : -105,7 40,2 0,69

[1] George W. Gokel, Ph.D. Dean's handbook of organic chemistry 2nd edition. Mc Graw - Hill.
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Lién két doi gdm moét lién két o va mot lién két m, lién
két ba gém mot lién két o va hai lién két . Lién két «
kém bén hon lién két o nén dé bi phan cit hon, lam cho
alkene va alkyne dé tham gia vao cac phan trng hoa hoc
hon so véi alkane. Lién két  1a trung tam phan tng cia
céc hydrocarbon khong no. Phan tng tiéu biéu cia alkene
va alkyne la phan (rng cOng, phan ing trung hop va phan
ung oxi hoa — khur.

1. Phan iing cong

Alkene va alkyne tham gia cac phan Umg cong nhu:
cong hydrogen, cong halogen (chlorine, bromine), cong
hydrogen halide va cong nude (hydrate hoa).

a) Cong hydrogen (hvdrogen hoa)

Alkene cong hydrogen tao thanh alkane. Phan rng xay

ra thuan loi1 khi c6 mat xuc tac (platinum, palladium hay
nickel) va trong diéu kién dun nong, & ap suét cao.

Vidu4)  CH,=CH,+H, ™", CH,CH,

Phan trng cong hydrogen vao alkyne vdi nhitng xtc tac
nhu platinum, palladium hay nickel chi yéu tao thanh

alkane ma khong durng lai o giai doan tao alkene.

Vidu5)  CH,—C=CH +2H, ", CH,~CH,~CH,
Pé hydrogen hoa alkyne thanh alkene. can sir dung xuc
tac Lindlar®.

CH=CH + H, *4"*, cH ~CH,

b) Cong halogen (halogen hod)

Alkene b halogen hod tao thanh san pham dihalogenoalkane.

Vidu 7 ) CH,=CH, + Br, — CH,Br—CH,Br
1,2-dibromoethane

Alkyne cong halogen theo ting budc: trudc tién tao

dihalogenoalkene khong no, sau do dihalogenoalkene tiép

tuc cong dé tao thanh san pham tetrahalogenoalkane.

@

(2)

5.Nang lugng lién két cua
lién két C-C (trong phéan
tr ethane) la 368 kJ mol™’
va nang luong lién két cia
lién két C=C (trong phan
t ethene) la 636 kJ mol.
Hay cho biét lién két nao
(o hay m) dé bi bé gay
hon khi phan ta tham gia
phan tng.

6.Cho biét cong thuc cau
tao va tén goi cla alkene,
alkyne ma khi hydrogen
hoa tao thanh butane.

P20 oo uir S

(*) Xuc tac Lindlar dugc
lam tir palladium phu trén :
calcium  carbonate  hay .
barium sulfate réi duoc lam |
giam hoat tinh (goi la “d4u
d6c” xuc tac) bang cach tam !
thém lead(ll) acetate hoac !
quinoline. Viéc “dau doc” |
xuc tac nay lam cho phan |
ung hydrogen hoa alkynei
chi diing lai & giai doan tao !

.
1
]
I
I
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I
|
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|
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1
)
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I
I
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I
J
I
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1
!
1
1
)
1
I
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1
I
1
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I
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]
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I
]

i
ra alkane. i
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HOA HOC 11 /| 85



vl

a) b)

Hinh 13.4. Ong nghiém
chira nwée bromine trudc (a) va
sau khi phan img vo1 hex-1-ene (b)

(B)

3. Dudi day la hinh anh cac
éng nghiém chifa hexane
va hex-1-ene sau khi duac
thém nudc bromine réi
lac déu.

a) Trong mdi 6ng nghiém,
nudc nam trong I6p chat
long & phia trén hay phia
duéi?

b) Ong nghiém nao chua
hexane, 6ng nghiém nao
chia hex-1-ene? Giai thich
su khac nhau vé mau sac
gitra hai 6ng nghiém.

(M (2)

86 /' HOA HOC 11

Vidus)  CH=CH + Br, — CHBr=CHBr

1,2-dibromoethene

CHBr=CHBr + Br, —CHBr,—-CHBr,
1,1,2,2-tetrabromoethane
Alkene, alkyne lam mat mau vang néu ctia nudc bromine
(Hinh 13.4). Vi thé, nude bromine duoc s dung dé nhan
biét hydrocarbon khong no.

¢) Cong hydrogen halide (hydrohalogen hod)

Alkene tham gia phan (rng cong vdi1 hydrogen halide HX
(X1a Cl, Br, I) cho san phflm monohaloalkane.

Vidy9) CH,=CH, + HCl — CH,-CHLI

Hydrogen halide cong vao alkene khong déi xirng (alkene
¢6 cac nhom thé khac nhau & hai déau lién két doi) sé tao

thanh hén hop san pham.

Vidy 10)
CH,CH=CH, "B, CH,CHBCH, + CH,CH,CH,Br

San pham chinh San pham phu

Quy tic Markovnikov: Trong phan img céng HX vao
hydrocarbon khong no, nguyén tw H uu tién cong vao
nguyén tir carbon mang lién két doi c¢o nhiéu hydrogen hon
(bdc thdp hon) con nguyén tir X cong vao nguyén tir carbon
mang lién két doi chira it hydrogen hon (bdc cao hon).

Phan tmg cong HX cua alkyne xay ra lan lwot voi ting

lién két 7t va déu theo quy tic Markovnikov.

; San pham chinh tao thanh trong phén tng giita

propyne va hydrogen bromide theo nhitng phwong trinh
hoa hoc sau:

CH,—C=CH + HBr — CH,—CBr=CH,
CH,~CBr=CH, + HBr —CH,~CBr,~CH,



d) Cong nuoc (hydrate hod)

Phéan trng hydrate hoa alkene cin c6 su c6 mit cia acid
manh (H") lam xuc tac va cho san pham 1a alcohol.

Vidu12) CH=CH,+H,0 2% CH,CH,-OH

Phan umg hydrate hoa alkene ciing tuén theo quy tic
Markovnikov.

Hydrate hoa acetylene tao ethanal (hay acetaldehyde). Phan
ung xay ra thuan loi khi co mat mudi thuy ngan lam xtc tac.
Phan tng tao san phim trung gian 1a vinyl alcohol kém bén.
CH=CH + H,0 E&%_ [CH,=€HOH] —» CH,-C-H
acetylene vinyl alcohol ethanal

Hydrate hoé alkyne khéc tao thanh san phim chinh 14 ketone.

Vi 14)

O
CH,-C=CH + H,0 ¥85:» |CH;-C=CH, - > CHyC~CH,
OH
propen-2-ol dimethyl ketone

2. Phan iing tring hop alkene

O diéu kién nhiét do, xuc tac va ap suat thich hop, cac
phan tir alkene c6 thé tham gia phan ng trung hop, nghia
1a cong lién tiép véinhau dé tao thanh nhiing phan tr mach

rat dai. co khéi luong phan tir 16n, duoc goi la polymer.

) Trung hop ethylene tao thanh polyethylene (PE):

Fogeace

0. oncs s N .

' S&n pham céng tao thanh
i

;theo hudng uu tién chiém !

i ti 1é cao hon (san pham |
 chinh), san pham con lai | .
] ! chiém ti 1é thap (san pham | |
, phu) Ti lé cac san pham nay | .

;co thé thay déi phu thudc i

'vao diéu kién phan (ng
' (dung moi, nhiét do,...).
} Trong nhiéu truong hop,
: ngudi ta thuong chi viét san
' phdm chinh ctia phan ting.

L —

4.Viét phuong trinh hoa
hoc va xéc dinh san pham
chinh trong modi phan
Ung sau:

a) 2-methylbut-2-ene phén
Ung vai HBr.

b) 2-methylbut-1-ene phan
Ung vG&i nudc (xuc tac

H,50,).

()

7.Viét phuong trinh hoa hoc
cla phan ung trung hagp
propene.

HOAHQC 11 /| 87



Phuong trinh hoa hoc ciia phan g thuong duoc viét gon
o dang:

- Xt t°, p
1) co oic T IS ; nCH,~CH, == {CH,-CH,},

' [A(NH,),JOH la phc chat | cthylene polyethylene
' clia bac, tan trong nudc. |

 [Ag(NH,),JOH  dugc tao: 3, Phan iing ciia alk-1-yne véi dung dich silver nitrate
' thanh khi nhé tir tir dén du i

: : AR trong ammonia
: dung dich ammonia vao !
' dung dich silver nitrate. Khi
- d6 xay ra phan Ung:

' AgNO, + 3NH, + H,O —

Alkyne c6 lién két ba & dau mach (alk-1-yne) phan tng
v6i dung dich silver nitrate trong ammonia (thudc the
Tollens) tao két tia vang nhat.

""""""""""""" |

H-C=C-H + 2[Ag(NH,)JOH > Ag-C=C-Ag+4NH,+2H,0

diamminesilver(I) hydroxide  silver acetylide

@

8.Viét cong thiic cau tao cla
cac alkyne c6 coéng thuc

4. Phan iing oxi hoa

phan ti CH, va tacdung ) Phan img véi dung dich potassium permanganate
duagc vdi dung dich silver i )
nitrate trong ammonia. Alkene va alkyne déu lam mat mau dlll‘lg dich pO'[aSSilll‘[l

permanganate (thude tim, KMnO o).

3CH,~CH, + 2KMnO, + 4H 0 — 3HO-CH_~CH ~OH + 2MnO_{ + 2KOH

| cthylene glycol
Phan (ng nay c6 thé duoc ding dé nhan biét alkene,
alkyne (Hinh 13.6).
b) Phan img chdy
a) b)

Gidng nhur alkane, alkene va alkyne bi d6t chay déu toa
Hinh 13.5 Ong nghiém nhiéu nhiét. San phém CI:Ja phan ung d.('()t f:héy hoan toan
chira dung dich potassium hydrocarbon khong no déu la carbon dioxide va nudc.

permanganate trude (a) va sau khi

dugc suc khi ethylene (b)
CH,=CH, + 30, — 2CO,+2H,0
CH=CH + %oz ~>2C0,+H,0
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Thi nghiém 1. Piéu ché va thi tinh chat cia ethylene
Chudn bi: Ethanol, dung dich sulfuric acid dac, nuéc
bromine, dung dich KMnO, 1%, dung dich NaOH dac; éng
nghiém, gia thi nghiém, 8ng dan khi hinh ch L, 6ng dan khi
hinh ch Z c6 mét dau dugc vuét nhon, dén cén, béng.
Tié€n hanh: Cho 2 mL ethanol vao 6ng nghiém khé, thém dan
tung giot 4 mL dung dich sulfuric acid dac (cho chay doc theo
thanh éng nghiém), Iac déu. Cho vao ng nghiém mét it cit
hodc 1 - 2 manh s x6p. Kep 6ng nghiém |én gié va lap vdi
8ng dan khi hinh chir L qua phan 8ng néi c6 mau béng tdm
dung dich NaOH dac. Pun néng 6ng nghiém va suc 6ng dan
khivao 6ng nghiém cé chia khoang 1 mL nuéc bromine. Khi
nudc bromine bi mat mau thi thay 6ng nghiém bang 6ng
nghiém khéc c6 chira 1 mL dung dich KMnO, 1%. Khi mau
tim bién mat thi thay éng dan khi hinh ch L bang 6ng dan
khi hinh chit Z (dau dugc vuét nhon huéng |én phia trén) va
dét khi thoat ra & dau 6ng dan khi.

Yéu cau: Quan sat, viét phuang trinh hoa hoc va giai thich
hién tugng xay ra.

Chu y an toan: Ethanol dé bat Itra va chay; sulfuric acid va
dung dich NaOH dac pha huy vai, da,... khi tiép xuc.

Béng té’
dung dich

NaOH dac

Hon hdp C:HsOH,
dung dich H,50, dac

-— -
Thi nghiém 2. Diéu ché va thit tinh chat cia acetylene

Chuan bi: Dat dén (thanh phan chinh la calcium carbide),
nudc bromine, dung dich KMnO, 1%; éng nghiém, gia thi
nghiém, éng dan khi hinh ch{ L, 6ng dan khi hinh chr Z c6
mot dau dugce vudt nhon.

Tién hanh: Cho 2 mL nudc vao 6ng nghiém, thém vao dé
vai vién dat dén bang hat ngé, réi day nhanh é6ng nghiém
bang nut cé gén éng dan khi hinh chir L. Suc 6ng dan khi vao
6ng nghiém cé chita khoang 1 mL nudc bromine, khi nuéc
bromine bi mat mau thi thay 6ng nghiém bang 6ng nghiém
khac c6 chiia 1 mL dung dich KMnO, 1%. Khi mau tim bién
mat thi thay 6ng dan khi hinh chit L bang éng dan khi hinh
chir Z (dau dugc vuét nhon hudng |én phia trén) va dét khi
thoat ra & dau éng dan khi.

Yéu cau: Quan sat, viét phuang trinh hoé hoc va giéi thich
hién tugng xay ra.

b

2.Hay trinh bay céch
phén biét hex-1-yne
(CH5[CH,J,C=CH) va hex-
2-yne (CH;C=C[CH,],CH3)
chia trong hai o
giéng nhau.

@

9. Viét phuong trinh hod hoc
cla phan ung chay hoan
toan cua alkane, alkene,
alkyne & dang cong thic
téng quat. So sanh ti lé
s6 mol carbon dioxide
va nudc tao ra trong cac
truong hop trén.

XX

5.0 nhiét d6 cao va cé mat
cta dung dich sulfuric acid
dac, ethanol (CH;CH,OH)
bi chuyén hoad thanh
ethylene va nudc.

a) Viét phuong trinh hoa
hoc cia phan ting xay ra.

b) Vi sao can dan khi ti 6ng
nghiém diéu ché ethylene
gua éng c6 chiiamau béng
tdm dung dich NaOH dac?
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. EM CO BIET SESSSREEEEEE :

| Ethylene  déng vai  tro
| hormone sinh trudng thuc |
' véat. Nhiéu loai tréi cay (ca
! chua, chuéi, xoai,...) duoc |
' xtt li b&ing ethylene s& nhanh |
' chin va déu hon so véi dé yén |
| trong diéu kién binh thuong.

: a) b)
EHinh anh hai trdi ca chua

dugc thu hoach déng thdi:
a) khéng duogc xur li bang
ethylene va b) dugc x{ li
bang ethylene.

. £

3. Thuc vat cé xu huéng sinh
ra nhiéu ethylene hon khi
bi thuong tén hay gap
diéu kién bat loi (han han,
ngap ung,...). Vi sao khi
bay ban trong siéu thi, rau
thuong dugc chia trong
cdc tdi nylon c6 167

o

90 /" HOA HOC 11

({Y) GNG DUNG VA PIEU CHE ALKENE, ALKYNE
1. Ung dung

Alkene la nguyén liéu dé tong hop mot sé polymer
nhu polyethylene (PE), polypropylene (PP),... Nhitng
polymer nay dugc dung lam bao bi va cac do dung nhu 1i,
coc, ti chira do.. ..

Acetylene dugc dung lam nguyén liéu cho téng hop
hiru co, diac biét la cac vat liéu polymer nhu poly(vinyl
alcohol), poly(vinyl acetate),... dung lam bao bi, keo dan,
mang dém.,...

Ethylene la hormon sinh trudng cua thuc vat, c6 tac dung
lam cay mau gia va qua mau chin. Acetylene ciing co tac
dung twong tw. Trong thuc tién, ethylene va acetylene
duoc dung dé lam chin trai cay, diéu khién qua trinh sinh
mu cua cay cao su,...

Acetylene chay toa nhiéu nhiét nén dwoc ding trong dén
xi acetylene va duoc st dung dé han, cit kim loai.

2. Diéu ché

Trong cong nghiép. alkene thuong dwge diéu ché tir phan
ing cracking alkane c6 trong dau mo.

Alkene con duoc diéu ché bing phan tng tach nwdc
(con duge got 1a phan ung dehydrate) tir cac alcohol &
nhiét do cao vor su coO mat cua chit xuc tac. Xuc tac st
dung cho phan ung dehydrate alcohol thuong la dung
dich sulfuric acid dac, dung dich phosphoric acid dac
(dung trong phong thi nghiém), hay aluminium oxide (diung
trong cong nghiép).

CH,CH,OH 2% CH ~CH, + H,0

180 °C
Acetylene dugc diéu ché bing cach cho calcium carbide
tac dung vo1 nude.
CaC,+2H,0 —» C H, + Ca(OH),
H'ién nay, trong céng nghiép, acetylene duroc san xuat chu
yéu tu methane.
2CH, 1390, C H, +3H,

Acetylene con dwoc dung dé tong hop cac alkyne c6 mach
chtra nhiéu hon hai nguyén i carbon.




Déng phan Phén iing cta
» Mach carbon; vi tri lién két béi alkyne dau mach
- Alkene c6 thé c6 déng phan hinh hoc

Tao két tla RC=CAg

Tinh chatvatli
« C,- C,:chatkhi
- [t tan trong nudc

Tinh chit hod hoc
Phan dng céng
| + Hydrogen
- Halogen
« HX (X: Cl, Br, OH,...) theo quy tdc Markovnikov
Phan ting oxi hoa
« Lam mat mau thudc tim
+ Chay tod nhiéu nhiét
Phan dng trung hop

\ w

Piéu ché Ung dung DiéuchéCH,
» Cracking alkane - Téng hop polymer ) - TuCaC,
» Tach nudc - C,H, dung trong han, cat kim loai,... « TuCH,

Bai 1. Viét cong thirc cau tao cua cac chat co tén dudi day:

a) pent-2-ene b) 2-methylbut-2-ene
c¢) 3-methylbut-1-yne d) 2-methylpropene
Bai 2. Viét cong thire cdu tao cta san pham chinh tao thanh trong cac phan tng
dudi day:
a) CH=CH +2H, M. ? b) CH, - C=CH + 2HBr —?

¢) CH=CH +2Br, —=?

Bai 3. Trinh bay phrong phap hoa hoc dé phéan biét cac khi: ethane, ethylene va
acetylene.

Bai 4. Cho cac doan mach polymer nhu ¢ dudi day:
HHHHHH HHHHHH HH HH HH FFFFFF
G0 ot . —CUGoCC— b bd bd _béobdds.
HHHHHH HCEHCH S H CHyH CHaH C FFEFFF
A B C
Viét phwong trinh hoa hoc tong hop cac polymer do tir cac alkene twong ting.
Bai 5. Trong mot phwong phap tong hop polyethylene (PE), cac phan tir ethylene di
dwoc hoa tan trong dung mdi phan rng véi nhau dé tao thanh polymer. Co thé sir
dung methyl alcohol, nudce, cyclohexane hay hex-1-ene lam dung mdé1 cho phan

ung trung hop PE duoc khong? Giai thich. oA Hoc 11/ 91




ARENE (HYDROCARBON THOM)

B = = o o = = o = ———.

Hoc xong bai hoc ndy, em cé thé:

« Néu dwoc khdi niém vé arene.

o Tiét duoc cong thirc va goi diroc tén cua mot sO arene (benzene,
toluene, xylene, styrene, naphthalene).

 Trinh bay dwoc dac diém vé tinh chat vat Ii, trang thai tu nhién cua
mét sé arene, ddic diém lién két va hinh dang phdn tir benzene.

« Trinh bay dwoc tinh chdt hod hoc dic trung ciia arene (hodc qua mo
ta thi nghiém): Phan img thé ciia benzene va toluene, gom phan ung
halogen hod, nitro hod (diéu kién phan img, quy tdc thé); Phan img
cong chlorine, hydrogen vao vong benzene; Phan g oxi hoa hoan
toan, oxi hoa nhom alkyl.

* Thue hién diroc (hodc quan sat qua video hodc qua mo ta) thi nghiém
nitro hoa benzene, cong chlorine vao benzene, oxi hoa benzene va
toluene bang dung dich KMnQO ; mé ta cdc hién twong thi nghiém va
gidi thich duwoc tinh chdt hod hoc cua arene.

» Irinh bay duwoc tmg dung cua arene va dwa ra diroc cach ung xur
thich hop doéi véi viée sir dung arene trong viéc bao vé sirc khoe con
nguoi va moi truong.

« Trinh bay dwoc phuong phdp diéu ché arene trong cong nghiép (tir
nguon hydrocarbon thién nhién, tir phan img reforming).

e A D e o o s S e, L s e SN e

(.E_) Benzene. toluene, styrene va naphthalene 1a nhitng hydrocarbon thom (arene)
cO cong thuc cau tao nhw ¢ Hinh 14.1:

CH3 CH:CHZ
benzene toluene styrene naphthalene

Hinh 14.1. Céng thitc ciu tao ciia mot s6 hydrocarbon thom

Hay nhan xét diém gi6ng va khac nhau vé cau tao cua cac hop chat hydrocarbon
thom trén vo1 alkane va alkene.



@ KHAI NIEM VA DANH PHAP

1. Vong benzene va hydrocarbon thom

Benzene la mét hydrocarbon thom c6 cong thirc phan tir
CH,. Cac nguyén tu carbon trong phan ti benzene lién
két v&i nhau thanh mot vong kin, ¢6 hinh luc giac déu.
Céac nguyén tir carbon va hydrogen ¢ vong benzene déu
nim trén ciing mot mét phiang. Mé hinh phan tir benzene
dwgc minh hoa trong Hinh 14.2.

M hinh qua ciu — thanh néi Mb hinh dic
Hinh 14.2. M6 hinh phéin tir benzene
C6 thé sir dung mot trong ba cong thirc cau tao dang thu gon
nhu & Hinh 14.3 dé biéu dién cau tao cia phén i benzene.

Q2 9 @

Hinh 14.3. Cac cach viét cong thirc ciu tao dang thu gon cua benzene

Nhitng hydrocarbon trong phdn tw chira vong benzene
duoc goi la cac hydrocarbon thom hay arene.

Benzene (CH,) va cac hydrocarbon thom khac nhw
toluene (C_H,), xylene (CH ).... tao thanh day dong
dang co cong thirc chung CH, . (m=6).

Ngoai day dong ddng cua bcnzene, con co cac hydrocarbon
thom ma mach nhanh chita lién két boi (vi du styrene)
hay cac hydrocarbon thom do hai hay nhiéu vong benzene
ghép lai v&i nhau (vi du naphthalene) (xem Hinh 14.1).

2. Danh phap

Nhiéu hop chat thom dwoc goi theo tén thong thuong
(toluene, xylene....). Khi goi theo tén thay thé, vong
benzene duvoc xem la mach chinh.

Khi ¢6 hai nhom thé trén vong benzene, vi tri cua ching
c6 thé duoc chi ra b.%ing cac chit s6 1.2: 13 hay 1.4 hoac
bang cac chir twong ing la ortho (o). meta (m) hay para
(p) (xem vi du & Bang 14.1).

EM(:(JBIET ____________ \

Benzene dugc phéat hién '
vao ndm 1825 bdi nha bac |
hoc ngudi Anh la Mlchael.
: Faraday (Mai-con Pha-ra-|
| day) (1791 - 1867). Vé6i cong .
thiic phan ti CH,, benzene | .
c6 thanh phan nguyen to
gibng vdéi  hydrocarbon ! .
: khéng no nhung lai khong,
lam mé&t mau dung dich ! :
nuéc bromine, khéng lam !
mé&t mau dung dich thudc |

tim va cé6 thé tham gia vao

! phén ung thé. Vivay, cac nha |
' khoa hoc thai bay git khong
| dua ra dugc cong thic cau :
E tao thoa dang cua benzne.i
Nam 1865, nha hoa hoc !
ngudi Puc Friedrich August |
Kekulé (F. A. Ké-cu-lé) (1829
- 1896) da dé xuat cong thuc |
cdu tao cua benzene gom:
cd mot vong 6 canh Vvdi 3E
lién két doi va 3 lién két don !
xen ké nhau. Tuy nhién, thuc
té cho thdy cac lién két C-C |
& vong benzene la giéng !
nhau. Mét sé dac diém cau |
tao clia benzene dugc mo ta |
nhu trong hinh vé duéi day:

H

1207

-

=
= .
= =
o
-]
3
x

1. Viét cdng thiic cdu tao va
goi tén cac hydrocarbon
thom c6 cong thic phan
td CH, . Trong cac chét
trén, cho biét chat nao la
déng phan vé s6 lugng
céc goc alkyl gén véi vong
benzene cla o-xylene.
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1.Trén nhéan

b

benzene trong phong thi
nghiém thudng cé mét sé
biéu tugng sau:

O

Cho biét can chu y gi khi sur

dung benzene.

@) TiNH CHAT VAT Li

Hydrocarbon trong diy déng ddng cua benzene la chat
chai chia 1ong hodc chat rin ¢ diéu kién thuong. Cac hop chit nay
thuwong c6 mui déc trung, nhe hon nwéc va kém tan trong
nude. Chung thwong duge dung lam dung méi dé hoa
tan cac chét hitu co.

Mac du ¢6 do tan trong nude khong lon nhung do tan
trong nudc cua cac hydrocarbon thom thuong 16n hon

cac hydrocarbon khac.

Tinh chét vat li cia mot sb hydrocarbon thom dau tién
trong day dong dang ciia benzene duogc dan ra & Bang 14.1.

Bang 14.1. Tén goi va tinh chat vat I ciia mét s6 hydrocarbon thom!!!

Cong thirc phan tir = Cong thire ciu tao | Tén thong thuong Tén hé thong t (°C) | t (°C)
CH, O benzene benzene 5.5 80,1
CH,
CH, ©/ toluene methylbenzene -95.0 | 1106
CH,
CH,, Q/ ~CH, - cthylbenzene 95,0 | 136.2
CH,
CsHm @: o-xylene 1,2-dimethylbenzene | —25.2 | 1444
CH,
H,C CH,
CH., \©/ m-xylene 1,3-dimethylbenzene | —47.9 | 139,1
CH,
CH, " CQ/ p-Xylene 1.4-dimethylbenzene 13,3 | 1384
3

Cac hydrocarbon thom tac dong dén sirc khoé con nguoi chi yéu qua hit thé khong

khi bi 6 nhiém, dic biét & cac khu vuc co6 nhiéu xe co g161, khu vuc co tram xidng dau

va not cO khoi thuoe la.

[1] George W. Gokel, Ph.D.
Dean's handbook of organic

chemistry 2nd
Graw - Hill.
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[ 2.Vi sao khu vuc cé tram xang dau, khu vuc cé nhiéu xe co gidi
qua lai, noi ¢6 khéi thudc 13,... lai dugc xem la noi c6 nguén
hydrocarbon thom géy tén hai dén sitc khoé con ngudi? Hay

alitan M tim hiéu va ké tén mét s6 hydrocarbon thom thudng c6 trong
khong khi & cac khu vuc trén.




(I TiNH CHAT HOA HoC

Cac hydrocarbon trong day dong ding cia benzene thé
hién tinh chat hoa hoc cua vong thom va tinh chat cia
mach nhanh alkyl.

1. Cac phan iing 6 vong benzene

Vong benzene cé tinh chat hoa hoc khac véi cac
hydrocarbon khong no khac nhu alkene va alkyne. Vong
benzene kho tham gia vao phan img cong, bén véi tac

nhdn oxi hoa va c¢6 phan rng ti€u biéu la phan itng thé

nguyén tr hydrogen ¢ vong benzene.
a) Phan img thé
Phan vmg thé halide

Benzene phan ng véi chlorine va bromine dé tao thanh
halobenzene va hydrogen halide twong trng. Phan trng
xay ra khi c6 mat FeCl3 hodc FeBr, lam xuc tac.

fiarD) .
@ + Brz FeBr,, t° + HBr
bromobenzene

Céc alkylbenzene phan tng véi halogen dé dang hon so
voi benzene va cho san pham thé chu yéu vao vi tri ortho
hodc para so vé1 nhom alkyl.

CH CH,4
Br , FeBry, t°
O =L,
Br Br

o-bromotoluene p-bromotoluene
Phan g nitro hod

Phan Gng nitro hoa (gin nhom thé nitro (NO,) vao
vong benzene) xay ra khi cho hydrocarbon thom phan
ung vo1 dung dich nitric acid dam dac, ¢6 dung dich
sulfuric acid dam dac lam xuc tac. Phan rng cua cac
alkylbenzene tao san pham chinh véi nhom nitro & vi
tri ortho hoac/ va para vé1 nhom alkyl.

g EMCOBIET Y

| Mot s6 hydrocarbon “gidng
' benzene” khi dugc tim ra
} déu c6 mui thom nén chiing
' duoc goi 1a cac hop chat
- thom. Nhiéu hydrocarbon
' thuéc loai nay dugc tim ra
' sau d6 khong c6 mui thom,
! thdm chi nhiéu chat c6
" mui khé chiu. Dén nay, khi
- dé cap dén “hydrocarbon
' thom” ngudi ta chd yéu
' mudn néi dén tinh chét hoa
| hoc thay vi mui ctia ching.

Quan sat video thi nghiém sau.

Thi nghiém 1: Nitro hoa
benzene

Cho tu tr 2 mL dung dich
sulfuric acid dac vao éng
nghiém da chifa san 1,5 mL
dung dich nitric acid dac va
lam lanh trong chau nudc
da dé tao hon hap nitro hoa.
Nho tiép tur ti 1 mL benzene
vao 6ng nghiém va lac éng
nghiém trong 6 dén 10 pht.
Sau d6, rét tir tir hon hop
trong 6ng nghiém vao coc
chtra 20 dén 30 mL nudc
lanh (khoang 0 °C - 10 °Q).
Dung daa thuy tinh khudy
déu hén hgp roi dé yén.
Quan sat mau cla chat long
& day coc.

Viét phuaong trinh phén tng
héa hoc da xay ra va cho
biét nitrobenzene c6 tan
trong nuéc khoéng.

HOA HOC 11 /| 95



]

)
— HNO, dic, H,S0, dic 4
.Trong Thi nghiém 1, chat ©/ £ @[NO,, O,N/©/

96

CH, CH,

lébng xuat hién & day _ ;
c8c c6 phai 1a benzene o-nitrotoluene p-nitrotoluene

khéng? Vi sao? Quy tic chung: Phan tng thé nguyén t¢ H & vong thom

cua cac alkylbenzene dé hon benzene, wu tién xay ra ¢
cac vi tri ortho va para so vé1 nhom alkyl.

Theo d6i mé ta thi nghiém sau.

Thi nghiém 2: Chlorine hoa benzene

Cho 5 mL benzene vao binh nén 150 mL, sau dé dan mét lugng nho khi chlorine vao binh.
Pay kin nép binh réi dua ra ngoai anh ndng. Trong binh xuat hién khai trdng va trén thanh binh
thdy xuat hién mét I6p bét 1,2,3,4,5,6-hexachlorocyclohexane mau trang.

Viét phuong trinh hod hoc xay ra va cho biét phan ung chlorine hoa benzene xay ra thuan |gi
trong diéu kién nao? Vi sao hién nay 1,2,3,4,5,6-hexachlorocyclohexane khéng con dugc sl
dung la thuéc trur sdu trong nong nghiép?

b) Phan ung cong

Phan ng cong vao vong benzene xay ra trong nhu’ng
diéu kién khic nghiét (nhiét do cao, ap suat cao, chiéu
tia tr ngoai).

Cong hydrogen

Phan rng cong hydrogen vao vong benzene duogc thuc
hién & nhiét do cao va xay ra khi co mat xuc tac.

() _
2 Mdl_m} @ #8H O .
SED ; 2 150°C

2.

Nho tU ti nuSc bromine

vao 6ng nghiém chua

styrene, lc déu r6i dé yén

éngnghiém.Dudoanhién  Benzene phan Gng vo1  chlorine, tao thanh

tuong xay ra. Gidi thich. 1,2,3.4,5,6-hexachlorocyclohexane (C H.Cl,). Chat nay co
ddc tinh vo1 sau bo, ¢on trung va ca vo1 nguol, chim, tha: la
tac nhan gay ung thu, suy gan, than.

a__1_a

@ +301, 2V .
Cl Cl

1
1.2.3.4.5.6-hexachlorocyclohexane

Cong chlorine cyclohexane
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2. Cac phan iing khac
a) Phan umg oxi hoa mach nhanh alkyl

Mach nhanh alkyl & vong benzene c6 nhiéu tinh chit twong tw nhu hydrocarbon mach
hé. Tuy nhién, do anh huong cia vong benzene, mach nhanh alkyl thuong b1 gdy mach &
nguyén tr carbon lién két trirc ti€p vai vong thom khi twong tac véi cac chat oxi hoa manh.

CH, COOK
| @ +2KMnO, >

potassium benzoate

© +2MnO, + KOH + H,0

Trong moi truong acid, phan (mg xay ra dé dang hon va cho san pham la benzoic acid.

5CH,CH, + 6KMnO, + 9H, 8O, — 5C H.COOH + 3K SO, + 6MnSO, + 14H,0

Thinghiém 3.0xihoatoluenebang potassium permanganate
Chuan bi: Benzene, toluene, dung dich KMnO, 0,1M; éng
nghiém, kep 6ng nghiém, dén cén, néi nhém.

Ti€n hanh: Cho vao hai 6ng nghiém, méi éng khodng 2 mL
dung dich KMnO, 0,1M. Thém vao éng nghiém th( nhat
khodng 1 mL toluene va vao 6ng nghiém thit hai khoang 1
mL benzene. Lac déu cac éng nghiém, sau dé dung kep 6ng
nghiém kep cac 6ng nghiém réi lan lugt dun néng cac éng
nghiém trén ngon Ilra dén cén trong khoang 3 phut (vira dun
vUa lac déu).

Yéu cau: Quan sat, nhan xét hién tugng xay ra; viét phuong
trinh phédn (ng (néu cé) dé giai thich.

Chu y an toan: Benzene va toluene c6 tinh déc.

b) Phan vmg chay

Phan trng ox1 hoa hoan toan hydrocarbon thom (phan
trng chay) toa ra nhiéu nhiét.

CH, + %oz . 6CO, +3H,0

benzene

(") pIEU CHE VA UNG DUNG

1. Diéu ché

Nhiéu hydrocarbon thom (benzpne, toluene, naphthalepe,. , )
thu duoc tir qua trinh chung cat nhya than da hay ché bién

dau mo. Hydrocarbon thom ciing duge diéu ché trén co so
phan trng reforming alkane co trong dau mo.

|

3.Benzoic acid la moét chat

phu gia dugc dung dé
bdo quan thuc pham. Dé
diéu ché benzoic acid tur
toluene, ngudi ta khudy va
dun séi toluene vdi luong
du dung dich potassium
permanganate trong binh
cau cé lap 8ng sinh han.
Sau khi két thic phan tng,
vira lac vira thém tung
lugng nhd oxalic acid dén
khi mat mau tim; loc bé
chat ran, ¢ dac phan
dung dich loc réi acid hoa
bang hydrochloric acid.
Loc ldy chat ran, két tinh
lai bang nuéc dé cé san
pham sach.

Cho biét muc dich cua
cac thao téac thuc nghiém
(ghi chr dam) trong quy
trinh trén. Néu hiéu suat
clia qua trinh tng hop la
80% thi can bao nhiéu kg
toluene dé diéu ché dugc
5 kg benzoic acid?
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g EMCOBIET B )

Naphthalene c¢6 mui thom
va c6 tac dung xua dudi cén
trung. Vi thé, naphthalene
' dugc dung ché tao bang
' phién dé dudi gian, rép trong
E tu quan ao, khi mui héi nha
i vé sinh,... Hoi naphthalene
| bam lau trén quan 4o c6
: tac dong khéng tot dén suic

' khoé con ngudi, dac biét 1a
tré em. Khi tiép xdc lau véi |
naphthalene, c6 thé xuét |

hién tinh trang thiéu méau & |
| tré nhé. Nhiéu nudc, trong,
E do c6 Viét Nam, da cam su'
E dung naphthalene trong cac | '
E san pham diét con trung :

i
[}
1
I
1
|
|
[}
1
|
[
1
[
[
[
[
I
|
[
[
|
[
I
!
[
[
[
[
[
|
[
|

! Phan tu Dac diém
i c6 vong benzene

Vida8) CH,, ~>CH, +4H,

benzene

2. Ung dung

Hydrocarbon thom c¢é trong thanh phan cia xing, dau
(trong xdng co khoang 5% toluene va khoang 1% — 6%
xylene). Mac du co chi sd octane cao, nhiéu arene lai
la tac nhan gay dét bién té bao (dan téi bénh ung thu)
nén hién nay nguoi ta ¢6 xu huéng han ché sy co mat
ctia chiing trong thanh phéan ciia nhién liéu. Hydrocarbon
thom thwong duwoce ding lam dung moi dé san xuat son,
cao su, cac loai polymer, muc in, mi phém, duoc phflm,. »

Benzene la nguyén liéu quan trong dé san xuat cac
alkylbenzene sulfonate mach khoéng phén nhanh (linear
alkylbenzenesulfonate, LAS) la thanh phan chinh ciia bot

gidt; san xuét styrene — nguyén liéu cho ché tao nhwra PS
(polystyrene) va mot sO polymer khac. Benzene va mot
s0 hydrocarbon thom khac la nguyén liéu dau dung dé
san xuét thude trir sau, chat diéu hoa sinh truon g thuc vat,
pham nhudm,...

Nhe hdn nu’dc kem tan trong n:.fdc

:Lazth'fhan da, | *Hoatan nhleu chat huu co
jamo Diéu ché Tinh chét vat i ‘ R ARG :
———————————————————————————— — Nhleu chat €6 mui dac trung, doc |
alkane . Phan (ing thé r,_/éHalogen hoa
4 — Uu tién thé dvitriortho [\ :
- vapara véinhémalkyl | Ntrohod
g.
=
= Tinh chat hod hoc . Cong hydrogen
Phan ung b= cmmmemmanss
o . Cong chlorine
| | Phanung
oxi hoa
Nhiéen lieu Dung moi R S e
Benzene khong lam mat Chay
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Bai 1.

Bai 2.

Bai 3.

Bai 4.
Bai 5.

Bai 6.

Cho céc chat c6 cong thirc sau:
CH,CI CH,

CH,4 H
@ CH; @ Cl
0 oI Y
(1) 2) 3) 4)

Trong céc chat trén, nhiing chat la san pham chinh khi cho toluene tac dung véi
chlorine trong diéu kién dun néng va c6 mit FeCls la
A. (1) va(2). B. (2) va (3). C.(1) va(4). D.(2) va (4).

Toluene va xylene duogc dung lam dung moi hoa tan son, muc in,... Trong
treong hop hoa si mudn tranh chdm kho hon dé gitt dwgc do bong, min cia mau
son thi nén pha son bing toluene hay xylene sé& cho két qua tot hon? Giai thich.

Theo Data Bridge Market Research!’, trong giai doan 2021 — 2028, toc do

ting truong thuong n‘lai cua chlorotoluepe (bao goém cac dong phéin khac nhau)

vao khoang 6,2% hang nam va dat dén 3 654,7 triéu USD vao nam 2028.

Chlorotoluene dugc st dung trong cac linh vuc hoa dugc, hoa néng, polymer,

dét,... va duoc diéu ché bang phan ting giita chlorine va toluene. Viét phuong

trinh hoa hoc va néu ro diéu kién cua phan tng trén.

Trinh bay phwong phap hoa hoc dé phan biét cac chat benzene, toluene, styrene.

Terephthalic acid (p-HOOCC H,COOH)languyén liéu dé san xuat poly(ethylene

terephthalate) (PET, loai polymer quan trong, dugc st dung lam so1 dét va chai

nhwa,...). Viét phwong trinh hoa hoc ciia phan trng diéu ché terephthalic acid tir

p-xylene.

2.4 ,6-trinitrotoluene dung dé san xuat thudc né6 TNT.

a) Viét phuong trinh hoa hoc cua phan ung diéu ché 2.4 .6-trinitrotoluene tir
toluene va nitric acid (xuc tac sulfuric acid).

b) Tu 1 tan toluene diéu ché duoc bao nhiéu kg 2.4.6-trinitrotoluene, biét hiéu
suét ciia phan tng la 62%.

[1] https://www.databridgemarketresearch.com/reports/global-chlorotoluene-market, truy cip ngay
20/9/2022.
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DAN XUAT HALOGEN —

ALCOHOL - PHENOL

DAN XUAT HALOGEN

Hoc xong bdi hoc nay, em c6 thé:

» Néu duoc khai niém da"n xudat halogen.

« Viét duoc céng thirc cdu tao, goi dwoc tén theo danh phap thay
thé (C1 — C5) va danh phap thuong cria mét vai dan xudt halogen
thuong gap.

« Néu duwoc déic diém vé tinh chat vt li ciia mét sé dan xudt halogen.
» Trinh bay duoc tinh chdt hod hoc co ban cia dan xudt haiogen

phan img thé nguyén tir halogen (voi OH'); phan img tach
hydrogen halide theo quy tdc Zaitsev (Zai-xép).

* Thuc hién duwoc (hodc quan sat video) thi nghzem thuy phan ethyl
bromide (hoac ethyl chloride); mé ta duoc cdc hién tuong thi
nghiém, giai thich dwec tinh chat hod hoc cuia dan xuat halogen.

* Trinh bay dugc ung dung cua cac ddn xuat halogen; tac hai ctia
viéc sit dung cdc hop chat chloroﬂuorocarbon (CFC) trong cong
nghé lam lanh. Dua ra dugc cach img xir thich hdp doi Vo1 viéc
lam dung cdc dan xudt halogen trong doi song va san xudt (thuoc
trir sau, thuéc diét co, chat kich thich ting truong thue vd,...)

O SO SR S SR Dy SRR e ———

S e R e A R A R e R M e M e R e R M M e e R A e e e

® C,H,Cl la mét dan xuét halogen. Dan xuat halogen c6 nhitng tinh chét va ing
dung gi?

() @) xHAI NIEM, DONG PHAN VA DANH PHAP

1.C6 thé tao dugc nhing 1, Khai niém

dan xuat halogen nao tu ‘ > i ) q 3 q
cac hydrocarbon sau: CH,, Khi thay thé nguyén tr hydrogen cua phan tir

CH,-CH,,CH,=CH,vaCH? hydrocarbon bc‘i’ng nguyén tuw halogen duoc dan xudt
halogen cua hydrocarbon (goi tat la dan xuat halogen).

Hydrocarbon Dan xuat halogen tu’o’ng u’ng
CI—I4 CHjCl CHiCl CHC CC‘l CH Br CHi
CHCH,  CHCHCL CHBrCHpB...
CH=CHCHCH—(1CIC1 """""""""""""""""""""""
CcH,  CHpr.
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2. Dong phéan

Dan xuat halogen c¢6 dong phan mach carbon giéng nhu (@
hydrocarbon. Ngoai ra, dan xuat halogen con c6 dong phan  2.Trong cac déng phéan cdu
vi tri nhém chire (vi tri cac nguyén tir halogen). Chang tao c6 cing cong thic

han, ing v6i cong thirc phan tir C H,Cl c6 cic dong phan ~ Phan td la CH,Cl hay
z ) chi ra dong phan mach
cau tao sau: . o
carbon, dong phan vi tri

CHzCHzCHQCHg CH3CHCH2CH3 nhom chic.
| I
Cl Cl
1-chlorobutane (1) 2-chlorobutane (2)
(EH_:, (EH:%
(EHZCHCHB CH3—(|:—CH3
Cl Cl

1-chloro-2-methylpropane (3)  2-chloro-2-methylpropane (4)

3. Danh phép

« Danh phdp thay thé: Trong phan tir dan xuat halogen, - eeevemmmmmmmmss =
cac nguyén tir halogen dwoc coi la nhém thé halogeno | Ngoai danh phip thay the
- L B ; 3 va danh phap thong thuong, !
(fluoro, chloro, bromo, 10do) gan vao mach chinh cua il d2 ot halowen diron |
hydrocarbon. Danh s? thlfr’tl_x chi ’vi tri nguyén tir carbon goi theo danh ph a%) gde — i
mach chinh sao cho tong s6 cua s6 chi vi tri cua cac nhom chuie:
thé la nho nhat !, D61 v6i dan xuat halogen khong no, vu
tién danh so tir phia dau mach gan lién két bi hon.

L
1
1
|

Tén goc hydrocarbon - halide
Chang han:

Tén thay thé cia cdc din xuAt halogen dugc goi | CHaCl:methyl chloride :

P

I, — CH,=CH-CI: vinyl chloride
- : : C HBr: phenyl bromide
Sochi vitinhomthé - ténnhomthé  tén mach chinh C,H,CH,~Cl: benzyl chloride
CL,CHCH, CICH,CH.CI CH,=CHCH_CI
1,1-dichlorocthane  1,2-dichloroethane 3-chloroprop-1-ene
Br
1
1 2 3
CICH,CHCH;
I 3
CH 3 Br
1-chloro-2-methylpropane 1,3-dibromobenzene

[1] Trong trwomg hop téng s6 ciia s6 chi vi tri ciia cac nhém thé bang nhau thi danh s6 thi tir cac nguyén
tir carbon ¢ mach chinh vu tién tir phia gan nguyén tir halogen.
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1. Viét céng thuc ciu tao va
goi tén thay thé cla céc
hop chat c6 cung céng
thiic phan t la C;H,,Cl.

)

2.Cho cac chat cé cong
thic: CH3F, CH5Cl, CH3Br,
CH,l va nhiét dé s6i cua
ching (khéng theo thu
tu) la 42 °C, 4 °C, -24 °C,
-78 °C. Hay du dodn nhiét
do soi tuong Ung véi moi
chat trén. Giai thich.

()
3. Dua vao gia tri d6 am dién
cha carbon, hydrogen va
chlorine, nhan xét vé su
phan cuc cta cac lién két
C-C, C—Hva C-Cl.

\&* o

———X

Hinh 15.2. Lién két C—X phan
cwe vé phia nguyén tir X

110'2' HOA HoC 11

« Danh phadp théng thuong: Mot sé dan xuét halogen
duoc goi theo tén thong thuong.

Vidu2) CIICL CHBr, CHI,

- chloroform bromoform iodoform

@) TiNH CHAT VAT Li

O diéu kién thuong, cac din xuat halogen co phan tir khoi
nho (nhu CH,F, CH,Cl, CH;Br) & thé khi. Cac dan xuat
halogen c6 phén tir khéi 16n hon thwong & thé long (nhu
CH,l, CH,Cl,, CHCl,, CCl,, C,H;Br, C.H;CH,Cl,...)
hodc & thé rin (nhw CHL;, C H.Cl,....).

Phan 1én dan xuat halogen ning hon nwéc va hau nhu
khéng tan trong nudc, tan tot trong dung moi hitu co kém
phan cuc nhu hydrocarbon, ether,...

a) Chloroform b) Iodoform

Hinh 15.1. Mot s6 dan xuat halogen

(D TiNH CHAT HOA HOC

Do halogen ¢6 do am dién 16n hon carbon nén cép electron
dung chung trong lién két C-X (X 1a F, Cl, Br val) b1 hut
vé phia nguyén tir halogen, lam cho nguyén tir halogen
mang mdt phan dién tich am (8), nguyén tir carbon mang
mot ph?m dién tich dwong (6") va lién két C—X phan cuc.

Nho co su phan cuc cua lién két C=X_ din xuit halogen
dé tham gia vao nhiéu phan @ng hoa hoc. Hai loai phan
trng hoa hoc quan trong ctia dan xuét halogen 1a phan g
thé nguyén tir halogen va phan tng tach hydrogen halide.



1. Phan ting thé nguyén ti¥ halogen bing nhém -OH
Pun dan xuat halogen (R-X, trong do, X lién két véi
nguyén tir C no) véi dung dich kiém, thu dwoc alcohol
(R—OH).

R-X +NaOH £ R-OH + NaX

Vo1 X 1a cac halogen Cl, Br, I. Phan tng nay con duoc
g0i 1a phan tmg thuy phdn dan xuat halogen.

idu3) CH.Cl+NaOH -“> C H.-OH + NaCl
“a

Quan sét video thi nghiém thuy phan dan xuat halogen, mé ta
hién tugng xay ra. Giai thich.

2. Phan iing tach hydrogen halide
Pun nong hdn hop gdbm bromoethane, potassium hydroxide
va ethanol tao ra khi ethylene.

H-CH,-CH-Br

KOH/C,H.OH, t*
-HBr

CH,=CH,

Nhiéu dan xuét halogen khac ciing ¢6 phan ing twong tu.
Huwong ciia phdn vng tach hydrogen halide

Trong phan tmg tach hydrogen halide. nguyén tir halogen
tach ra cung nguyén tir hydrogen & nguyén tir carbon bén
canh dé tao thanh alkene. Khi c6 nhiéu alkene c6 thé duoc tao
thanh thi san pham chinh dwoc x4c dinh theo quy tic Zaitsev.
CH,-CH=CH-CH,
(San pham chinh)

(Ijﬂz—(lfH—(IZH—CH3 “\%

H Br H

CH,=CH-CH -CH
(San pham phu)

3

Quy tic Zaitsev: Trong phan umg tich hydrogen halide
ra khoi dan xuét halogen, wu tién tach nguyén tir halogen
cung nguyén tr hydrogen ¢ nguyén tir carbon bén canh co
bac cao hon.

-

Nguyén t carbon no la
nguyén tir carbon lién két véi
nguyén tir khac chi bang cac
lién két don.

B

3.Viét phuong trinh hoa
hoc chia phan (ng xay
ra khi dun cac hgp
chat sau v6i dung dich
sodium hydroxide: CHSCI,
CH,CHCICH,, CH.CHBr va
CH,=CHCH,Cl.

4.Trong thi nghiém Thuy

phan dan xuat halogen,
cho biét:

a) Cho nudc vao éng nghiém

chuia dan xuat halogen sau
do thd phan nudc bang
dung dich silver nitrate
nham muc dich gi?

b) Vi sao phai acid hoa dung
dich sau khi thuy phan
bang dung dich HNO,? Cé
thé thay dung dich HNO,
bang dung dich H,SO, hay
HCl dugc khéng? Vi sao?

KX

4.Viét phuong trinh hoa

hoc ctua phan Ung xay
ra khi dun cac dan xuat
halogen sau vdéi dung
dich potassium hydroxide
trong ethanol.

a) 2-chloropropane

b) 2-bromo-2-methylbutane

Goi tén cac san pham sinh ra.
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5.Trinh bay mét sé Ung
dung trong thuc tién cla
dan xuét halogen.

1,2,3,4,5,6-hexachlorocyclohexane
da ting dugc si dung réng
rai & cac quéc gia dé diét
mudi, trir sau,... véi tén goi
hexachlorane hay lindane. G
Viét Nam, né dugc biét dén vai
tén thudc trir sau 666. Do khé
bi phan huy trong maéi trudng
dat va déc déi véi con ngudi
va nhiéu loai déng vat nén ké
ti nam 2009, hexachlorane bi
dua vao danh sach cua Céng
udc Stockholm vé céc chat 6
nhiém hu co khé phan huy va
bi cdm s dung.

T
| Ethyl chloride dugc dung ’ )
' lam thuéc xit cé tac dung | ether,... hoac cac hop chat co nguyén t6.

i giam dau tam thai khi choi
thé thao.

]

1

v
»

(1047 nod woc 11

O I . 1. ..

() NG DUNG CUA DAN XUAT HALOGEN

Dan xuét halogen co nhiéu tng dung trong doi séng, cong
nghiép hoa chat va y hoc.

Cac dan xuit halogen nhu chloroform (CHCI,), carbon
tetrachloride (CCl,), methylene dichloride (CH CL))....
la nhitng chat long dé bay hoi, hoa tan duoc nhiéu chat
hitu co nén chiang duoc st dung lam dung mdéi trong
phong thi nghiém va trong cong nghiép.

Mot s6 din xuit halogen duoc st dung lam monomer
trong tong hop cac polymer.

Tt vinyl chloride (CH,=CH-CI) téng hop dwge poly(vinyl
chloride) (nhwra PVC) dé lam éng nudc, vo boc day dién, vai
gia da.... Ttr 2-chlorobuta-1.3-diene (CHZ:CCI—CH:CHz)
tong hop ra poly(2-chlorobuta-1.3-diene) ng dung trong
san xudt cao su chloroprene dé ché tao 6ng, bing tai cao
su chiu nhiét dung trong khai thac mé; cac san pham duc,
con dau., vong dém,...

Trang hop tetraflouroethylene (CF =CF)) thu dugc

polytetraflouroethylene (PTFE) hay teflon dwogc tng

dung trong san xuat chao chong dinh, vat liéu cach dién,

=

cac ong chiu hoa chat, binh phan umg. ...

a) C)ng nhura
duge lam tr PVC  tir cao su chloroprene

b) Do lin duwge ché tao  ¢) Chao chong dinh
phu teflon

Hinh 15.2. Ung dung cua mét s6 polymer
dwoc san xuat tir dan xuat halogen

Din xuét halogen con duoc st dung dé tong hop alcohol,



Dan xuit halogen c6 hoattinh sinh hoc dadang. Chfmg han, g‘

chloroform, ethyl chloride, halothane (CF,~CHCIBTr), ...
dugc sir dung lam chat giy mé trong y hoc. Ethyl chloride
duoc ding lam chét giam dau tam thoi cho cac chan thuong
nho trong thé thao. Methyl bromide (bromomethane) la
mot chat khir tring, tiéu diét nhiéu loai dich hai nhw nhén,
ve, na"im, con trung,...

Cac chit nhu 2.4-dichlorophenoxyacetic acid (2,4-D) va
2.4 5-trichlorophenoxyacetic acid (2.4,5-T) o néng do
thép (vai phan triéu) ¢o tac dung kich thich su sinh trudng
cua thuc vat. Tuy nhién, ¢ né\")ng do cao, 2,4-D va 2.4 ,5-T
co tac dung diét cay co, duoc su dung lam chét diét co,

phat quang rirng ram,...

Cac hop chét chi chta chlorine, fluorine va carbon trong
phan tir dwoc goi chung la cac hop chat chlorofluorocarbon
(CFC) hay freon. Freon kha tro vé mit ho4 hoc, trude day
duoc st dung nhiéu trong cong nghé lam lanh (diéu hoa,
ti lanh,...) va tac nhén tao bot trong cac polymer x6p.
Tuy nhién, khi thai ra méi truong khong khi, ching cé thé
khuéch tan dén ting dbi luu va dudi tac dong ciia anh séang
mat tro1, tao ra cac géc tu do, din dén viéc pha huy té,ng
ozone va gay ra hiéu ung nha kinh.

Dé bao vé tang ozone, hién nay trong cong nghé lam
lanh, nguoi ta da thay thé cac hop chat CFC bing cac
hop chat hydrofluorocarbon (HFC).

Dé gop phan bao vé mdi treong va strc khoé con nguoi,
can tranh lam dung thuoc trir séu, thuoc diét co, chat kich

thich ting truong thuc vat, ...

CH.Cl

6 6 6
dugc st dung lam thudc trir sau. Tuy nhién, cac chat nay déc

Trudc day, va dichlorodiphenyltrichloroethane (DDT)

hai va khé phéan huy trong maéi trudng dat nén hién nay da bi

R ——

I
)
3
]
)
]
I
)
¥
|
¥
I
]
I
|

cam st dung.

5 -

EM CO BIET
Trong qua trinh san xuéat
24-D va 245T tu phenol
luén sinh ra mét lugng nho
dioxin. Dioxin la mot hop
chat khé phan huy trong moi
trudng va cao thé con ngudi.
Dioxin cyc ki doc & néng do
rat nhd (c& phan ti) gay ra
nhing hau qua khén luong
cho con ngudi nhu ung thu,
quai thai, di tat, vé sinh...

Cl (e] Cl

Cong thtic cau tao clia dioxin

&

)

6. Giai thich vi sao khong
nén lam dung chat diét
co, chat kich thich tang
truéng 2,4-Dva 2,4,5-T.

@

7.Vi sao cac hogp chat CFC
hién nay khong con dugc
st dung trong cong nghé
lam lanh?
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- Coi cac nguyén tir halogen la nhém thé

Khong

« S chi vi tri nhom thé - tén nhém thé - tén mach chinh

» Chét c6 phan tirkhdi nhé (CH,F, CH,Cl, CH,Br) & thé khi,
phan tir khéi I6n hon thudng & thé long,
céc polyhalogen thudng & thé rén.

« Hau nhu khéng tan trong nudc.

halogen
RX
(X:Cl, Br, 1)

Sy = ‘4 Phan Uing thé nguyén tir halogen
inh chat

hoa hoc

—

= 4 Phan (ing tach HX (Quy téc Zaitsev)
Thay CFC
bang HFC
débaoveé
tang ozone + Lam dung mai, lam nguyén liéu.

« Lam chat gay mé, giam dau, thudc tri sau.
« Chat dung trong cng nghé lam lanh.

Bai 1. Cho cac dan xuit halogen c6 cong thire cAu tao sau: CH,CI, CH,CH,CI, C H_Br,
CHCI, va CH,BrCH_Br.
a) Goi tén cac chat trén theo danh phap thay thé.

b) Viét phuong trinh hoa hoc ctia phan ing diéu ché cac chét trén tir hydrocarbon
frong ung.

Bai2. PVC la mét trong nhitng polymer duoc tng dung nhiéu trong doi sdng va san
xuat. Hoan thanh so dé phan tmg tong hop PVC dudi day.

1500°C HCI xt, te,p
CH‘4 0 > A 5 B ) = PVC

Bai 3*. Ethyl chloride hoa long duoc sit dung lam thudce xit ¢6 tac dung giam dau tam
thoi khi choi thé thao.

a) Cho: CHCI()) = C,H.Cl(g) A H,y =247 kI mol™
Khi xit thude vao chd dau thi nguoi ta cam gidc nong hay lanh?
b) Viét phrong trinh hoa hoc ciia phan tng diéu ché ethyl chloride tir ethane.
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AI.COHOL

» Néu dwoc khai niém alcohol; cong thirc tcfng qudt ctia alcohol no, don
chire, mach ho; khdi niém vé bdc cua alcohol; ddc diém lién két va hinh
dang phan tir cua methanol, ethanol.

Viét dwoc cong thirc cau tao, goi duoc tén theo danh phap thay thé
ctia mot sé alcohol don gian (C1 — C5), tén thong thuong cuia mot vai
alcohol thuong gap.

Trinh bay dwoc déc diém vé tinh chat vat li ciia alcohol (trang thai, xu
huong bién doi vé nhiét do soi, do tan trong nudc), giai thich dwoc anh
huomg ciia lien két hydrogen dén nhiét do séi va kha néng hoa tan trong
nuoc cua cac alcohol

Trinh bay dioc tinh chdt hod hoc ciia alcohol: phan img thé nguyén
tr H cua nhom —OH (phan img chung cua R-OH, phan img riéng cua
polyalcohol); phan img tao thanh alkene hodc ether; phan img oxi hod
alcohol bac mot, bdc hai thanh aldehyde, ketone bc%ng CuQ; phan ing
dot chay.

Thuc hién dwoc thi nghiém dot chay ethanol, glycerol tac dung voi
copper(ll) hydroxide; mé ta cac hién twong thi nghiém va giai thich
dieoce tinh chat hod hoc ciia alcohol.

Trinh bay diwoc img dung cua alcohol, tac hai cua viéc lam dung ruou
bia va doé uong cé con; néu diroc thai do, cach ung xu cua cd nhan voi
viéc bao vé sirc khoe ban than, gia dinh va cong dong

« Trinh bay dwoc phwong phdp diéu ché ethanol bing phirong phdp

hydrate hod ethylene, 1én men tinh bot; diéu ché glycerol tir propylene.

CI) Chat X ¢6 trong thanh phan cia bia. Néu lam dung, chat X 1a nguyén nhan cia
nhiéu van dé xa ho1 nhu gay tai nan giao théng, bao luc gia dinh, bénh tat,...
X la chat gi?

@) KHAI NIEM VA DANH PHAP

1. Khéi niém

Alcohol la nhitng hop chat hitu co trong phan tir ¢é nhém hydroxy (—-OH) lién két truc
tiép véi nguyén tir carbon no.

Alcohol duoc phan loai theo nhiéu cach khac nhau.
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1.Cho cac chatA,B,C, D va
E c6 cong thic cau tao

nhu sau:
CH,-CH,-OH (A)
CH,=CH-CH,-OH (B)
S
OH OH OH
OH OH
(D) (E)

a) Hay nhan xét dac diém
chung vé cau tao clia céc
chat trén.

b)Hop chat E c6 phai
alcohol khéng?

CH,-CH,~CH -OH

Alcohol bac mot

« Alcohol conhom hydroxy lién két véi gbe hydrocarbon
no duoc goi la alcohol no, véi gbe hydrocarbon khong
no duoc goi la alcohol khéng no, véi goc hydrocarbon
thom duoc goi la alcohol thom. Vi du:

CH,CH,OH, CH3—(I3H—CH3 alcohol no
OH
CH,=CH-CH,-OH alcohol khéng no

CH,—OH

@ alcohol thom

» Alcohol chi ¢6 mdét nhom hydroxy trong phan tir duoc
go1 la alcohol don chirc hay monoalcohol. Alcohol
chira nhiéu nhém hydroxy trong phan tir duoc goi la
polyalcohol hay polyol (diol, triol....). Vi du:

CHSOH monoalcohol
HOCH,CH,OH diol

Bdc cua alcohol (bdc mét, bdc hai va bdc ba) chinh la
bdc ctia nguyén tir carbon no lién két véi nhém hydroxy.
Chéang han:

P (le3
CH3—§H -CH,—-CHj CH3—(|3—CH3
OH OH |
Alcohol bac hai Alcohol bac ba

Methyl alcohol (CH,OH) va ethyl alcohol (C,H,OH) la hat alcohol don gian nhat, duoc
ding nhiéu trong cong nghiép va doi séng. Pay la hai alcohol dau tién trong day dong
dfmg cua alcohol no, don chirc, mach ho, ¢6 cong thire chung la C H, , OH (n > 1).

9

a) M6 hinh qua ciu — thanh néi  b) M6 hinh dic a) M6 hinh qua ciu — thanh néi  b) M6 hinh dic
Hinh 16.1. M5 hinh phan tir methyl alcohol Hinh 16.2. M6 hinh phan ti ethyl alcohol
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2. Danh phéap

e Tén thay thé: Nhom hydroxy la nhom thé gin vao mach chinh cua hydrocarbon.
Viéc danh s thir tr nguyén tir carbon trong mach chinh sao cho vi tri ciia nguyén
tir carbon lién két véi nhom hydroxy 1a nhé nhét.

Tén monoalcohol duroc go1 nhu sau:  Tén hydrocarbon (boe) - vitrinhom-OH - ol
Vidul )
CHy-CH,—CH,~CH;~OH CH3—(|ZH—CH3—OH
CH;
butan-1-ol 2-methylpropan-1-ol
1. Viét céng thic cdu tao, goi
CHj
| tén thay thé va tén thong
CH3—(I3H—CH2—CH3 CH3_(|: —CHj; thudng cla cac alcohol
OH OH ¢6 coéng thuc phan ta la
butan-2-ol 2-methylpropan-2-ol C,H,,0. Xac dinh bac cua

alcohol trong méi trudng
CH;—CH-CH,—-CH,~-OH CH,=CH-CH,-OH hop.
CH;
3-methylbutan-1-o0l prop-2-en-1-o0l
Tén polyalcohol duoc go1 nhu sau:

Tén hydrocarbon - vitri trinhom -OH - tir chi sH lrong nhom -OH (di, tni,...) ol

CH,—CH, CHZ—CHQ—CH;, 2. Métalcohol X co cf)n:;; thErc
(I)H (l)H I - phan tir la CHO,. O diéu

_ OH OH kién thudng, X I chét Idng
ethane-1,2-diol propane-1,3-diol

khong mau, khéng mui,
tan tét trong nudc, c6 do
nhdt kha cao, cé vi ngot.
Chat X dugc st dung réng
rai lam chat chéng déng
va lam nguyén liéu trong

» Tén thong thuong:

Moét sb alcohol ¢o tén thong thwong.

CH,;—OH CH3—(|3H—CH2—OH san  xuat poly(ethylene
CHjy terephtalate). Chat X <6
methyl alcohol 1sobutyl alcohol thé diéu ché bang cach
i hoa truc tiép ethylene
CH,=CH-CH,-OH C.H-CH_-OH o S
211 g i ]2 136 - , lzh { bang dung dich potassium
B aeate SRE-AIEDR permanganate. Xac dinh
CH,—CH, CH,-CH-CH, coéng thuc cau tao cta X,
(!)H OH (I)H (I)H (I)H goi tén X theo tén thay thé
ethylene glycol glycerol v tén thong thudng.
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3.Visaoethanol c6 khd nang
tan vo han trong nuéc?

()

4.Cho cac chat c6 céng
thic CH,, CH.Cl, C,H,OH,
CH.CHOH va nhiét do
s6i cla chung (khéng
theo thua tu) la 78,3 °C,
—A9RCE T2 A0 205 0C.
Hay du doan nhiét do soi
tuong Ung véi mdi chat

(D) TiNH CHAT VAT Li

Do tao dwoc lién két hydrogen lién phan tr nén cac
alcohol co nhiét d6 s61 cao hon cac hydrocarbon hoéc
dan xuat halogen co6 phan tir khdi trong durong.

C,H; CHs  CHs
Hinh 16.3. Lién hét hydrogen giita cac phan tir ethanol

Nhiét do soi va khoi lwong riéng cia cac alcohol ting dan
khi phan ti khoi ting (Bang 16.1).

O diéu kién thuong, cac alcohol no. don chirc, mach ho
chira tir 1 dén 11 nguyén tir carbon la chét long, chira tir 12
nguyén tir C tré 1én 1a chét fin. Do tao lién két hydrogen
t6t v6i nude, cac alcohol chira tir 1 dén 3 nguyén tir carbon

trén. Giai thich. trong phén tir tan v6 han trong nudc. Khi s6 nguyén tu
carbon tang lén thi do tan cta alcohol trong nwrdce giam dan.
i CH, H
Hinh 16.4. Lién két hydrogen gitta cac phan tir nwée va ethanol
Bang 16.1. Mot s6 tinh chat vat i ctia alcohol!
Alcohol ‘ t*_(C) \ t° (°C) D (gmL™) “ I()gﬁ/]t ;l[;;nzfé;():

CH,OH -97.7 | 64.7 | 0,791 o0
CHCHOH 1145 | 783 . 079 | o

CHCHCHOH 1262 972 | 0804 .
CH-CHCHOH  -1290 070 | 0854 | o
CHCHCHCHOH - 886 1.7 0809 | 74

| CH,CH,CH,CH,CH,0H 78,9 137,8 0,814 2.7
HOCHCHOH - BE | 1973 | T
HOCHCHOH)CHOH 182 | 000 | 1261 | w

Cac polyalcohol nhu ethylene glycol va glycerol thuong sanh, nang hon nude va co

Vi ngot.

[1] George W. Gokel, Ph.D. Dean'’s handbook of organic chemistry 2nd edition. Mc Graw - Hill.
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Trong phan tir alcohol, nguyén tir oxygen c6 do am dién 16n hon carbon va hydrogen
nén lién két C—OH va lién két O—H la cac lién két cong hoa tri phan cuc; trong do,
nguyén tr oxygen mang mot phan dién tich am. Do vay, nguyén tir hydrogen hoic
nhom hydroxy dé bi tach ra trong cac phan ng hoa hoc.

1. Phan ting th& nguyén ti hydrogen trong nhém —OH
Khi cho mot méau sodium vao mét 6ng nghiém co chtra ﬂ@
ethyl alcohol thi thiy phan Gng xay ra, giai phong ra khi | -Pun hon hop methanol

; ; k. ) va ethanol véi dung dich
hydrogen. Phwong trinh hoa hoc xay ra nhu sau: sulfuric acid d&c & nhit

2C,H,—OH + 2Na —2C,H.—ONa + H, dé thich hgp thi thu dugc
C o p nhing ether nao? Viét
2. Phén iing thé nhom —OH tao ether phuang trinh hod hoc cla
Y cac phan ing xay ra.
Khi dun ethanol vé1 dung dich sulfuric acid dac ¢ 140 °C,

thu duoc diethyl ether. E&
C,H;O-H + HO-C,H, 239, ¢ _H.0C,H, + H,0 6.50 sanh alkene sinh ra
diethyl ether khi dun propan-1-ol va
_ ) ] ) ] propan-2-ol vdéi  dung
Khi dun alcohol khac véi dung dich sulfuric acid dac ¢ dich sulfuric acid dac. Viét
nhiét d6 thich hop ciing thu duoc ether. phuong trinh hoa hoc cla

cac phan ung xay ra.

3. Phan iing tach H,0 tao alkene
Khi dun ethanol & nhiét 170 °C, c6 dung dich sulfuric él&

acid dic lam xuc tac, sé thu duoc mot chat khi lam mat ~ Thi nghiém 1. Dét chay

mau nude bromine. Khi do la ethylene. ethy alcohol‘
.9 Qe Chuan bi: Cén 96°, dia su
H—CH,—CH,—-OH 575> CH,=CH, + H,0 hodc bat su.

Phan ung nay duoc dung dé diéu ché ethylene trong = Ti€n hanh: Nho khoang

phong thi nghiém. Cac alkene khac ciing c6 thé duoc :1 N be‘"L_cg'? v diad'su

diéu ché bing phan tng twong tu. oac bat st. bung que dom
&P 8 i cham Il réi ti€n hanh dét

& Sia o c6n trong dia.

4. Phan iing oxi hoa g

Yéu cau: Quan sat, viét
phuong trinh hoa hoc va
giai thich hién tuong xay ra.
Chu y an toan: Do ethanol
c6 thé chéy lan rong nén
khéng dugc ldy qua nhiéu

a) Phan ung oxi hoa hoan toan
Cac alcohol chay, toa nhiéu nhiét.

C,H:OH(/) +30,(g) > 2CO,(g) + 3H,0(g)

Anggaz ~-1365kJ Hinh 16.5. c6bn, khéng dugc dét con
Ethanol chay béng diém hodc bat Ia.
trong khong khi
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2. Cho biét san pham sinh ra
khi oxi hod propyl alcohol
va isopropyl alcohol béang
copper(ll) oxide.

. couer I \
| Con tir 50° trd 1én rat dé bat |
| IUta va chéay. Bam chay do ¢on |
lan nhanh, gay nhiéu thiét hai |
vé tai sdn va con ngudi.

, Can bdo quan coén & naoi
E khé rdo, thoang mat, tranh
' l&ra va énh nang mat troi.
| Cat, trif cac chai con xa bép,
khu vuc dun, ndu; cach xa
cac nguén gay chdy va cac
ngudn nhiét khac.

Nén dan nhan trén cac can, !
chai dung c6n dé tranh |

nham lan. !

!

Can phéi dé cén xa tam tay |
cla tré em va thd nuoi dé !
| tranh nhing truong hop |
. khéng mong muén xay ra. |

H(I: —O—1 + Cu(OH),
H,C—OH

b) Phan irmg oxi hoa khéng hoan toan

Alcohol bac mét bi oxi hoa bang CuO sinh ra aldehyde.

Vidy4)

CH,-CH,-OH + CuO L CH,-CH=0 +Cu +H,0
ethanol acetaldehyde

Trong diéu kién tuong tu, alcohol bac hai bt oxi hoé sinh
ra ketone.

CHy—CH—CH,+ CuO > CH;—~C—CH, + Cu+H,0
I [ i
OH O

propan-2-ol propanone

Trong diéu kién trén, alcohol bac ba khong b1 ox1 hoa.

5. Phan ting riéng cua glycerol

Glycerol hoa tan dugc copper(Il) hydroxide tao thanh
phtrc chat mau xanh lam, tan duoc trong nude. Phuong
trinh hoa hoc xay ra nhu sau:

H
HO—CH, H.c—=0/  HO-CH,
> | s
+ H—-@Q=CH £, HEer o-gu-0-CH +2H,0O
| | ‘\) |
HO—CH, H,C —OH —CH,
- /
H

copper(Il) glycerate

Céc polyalcohol ¢6 hai nhom hydroxy lién ké nhu ethylene glycol ciing ¢6 phan tng
hoa tan copper(Il) hydroxide twong tu nhu glycerol.

B

1Y

7.Cébadngnghiém chiacac
dung dich sau: allyl alcohol,
ethanol va glycerol. Bang
phuong phap hod hoc,
hdy nhan biét ting hoa
chat chira trong mdi éng
nghiém.

112. HOA HoC 11

e

Thi nghiém 2. Hoa tan copper(ll) hydroxide bang glycerol

Chuan bi: dung dich CuSO, 5%, dung dich NaOH 20%,
ethanol, glycerol; 6ng nghiém.

Tién hanh: Chuan bi hai 6ng nghiém, cho vao méi éng
nghiém cé chua 3 - 4 giot dung dich copper(ll) sulfate 5% va
1 mL dung dich sodium hydroxide 20%, lac nhe. Tiép tuc nhé
vao 6ng nghiém thi nhat 3 - 4 giot ethanol, vao 6ng nghiém
th( hai 3 - 4 giot glycerol. Lic nhe cé hai 6ng nghiém.

Yéu cau: Quan sat, mé ta hién tugng va gidi thich.



() UNG DUNG VA PIEU CHE
1. Ung dung

Trong cac alcohol, ethanol c6 nhiéu @mg dung trong doi

song va san xuat.

Do phan g d6t chay ethanol toa nhiéu nhiét nén ethanol
duoc ding lam nhién liéu cho dén con trong cac phong thi
nghiém, dwoc pha vao xing ding cho dong co dot trong.
Xang E5 ban ngoat thi trrong 1a xang c6 5% ethanol theo
thé tich.

&
-
\ i
a) Dén con ‘ ) Tram xang ES5

Hinh 16.6. Dén con ding trong phong thi nghiém (a)
va tram xing E5 dung cho dong co dét trong (b)

Do hoa tan duoc nhiéu chat nén mot luong lon ethanol
duoc st dung lam dung méi trong pha ché nude hoa, son

va vecnl....

Ethanol con dwoc ding lam nguyén liéu dé tong hop cac
hop chat hitu co khéc, ¢ nhiéu ing dung trong cong nghiép
va doi séng nhu ethyl acetate, acetic acid, diethyl ether....

Ethanol dwoc st dung lam chat khir tring trong v té va hau
hét cac loai gel rira tay diét khuan phd bién. Ethanol diét
cac sinh vét bang cach lam bién tinh protein va hoa tan
lipid ctia chung, ddng thoi c6 hiéu qua chong lai hau hét vi
khuan, nam va nhiéu loai virus. Ethanol dwoc dung trong
bao ché rat nhiéu loai thubc o dang long nhu thube ha sot

paracetamol (cho tré em),...

Ethanol c6 nhiéu trong do uéng c6 con, duge san xuat bang
cach lén men ngii coc, trai ciy hodc cac nguon duong khac.

@

|

-

' rugu gia chua methanol,
' can lua chon cac sadn pham

3.Vi sao ethanol dugc su
dung dé lam nhién liéu?

ﬁ —

1.Tim hiéu va cho biét xang
E5 la gi. Vi sao xang duoc
tron thém moét lugng
ethanol dugc goi la xang
sinh hoc?

g EM CO BIET B Y

Bia, rugu thuong dugc san '
xuat bang con dudéng lén |
men dudng mia, dudng hoa |
qua hoac |én men tinh bét. :
Trong céng nghiép san xuat |
ruou, cac chat doc hai nhu !
methanol hodc aldehyde !
thudng dugc loai bo.

Rugu gia dugc pha ché tu
cén cbng nghiép cd chua
moét luogng nhd methanol.
Trong co thé, methanol bi
chuyén hoad thanh formic
acid, gay doéc cho gan, than;
gay tén thuong véng mac,
dan dén mu 1oa; tén thuong
nao bo va cé thé dan dén tur
vong.

Dé phong tranh ngd doc

rugu cé nguén goc xuat xu
ré6 rang, déng thai han ché
t6i da viéc udng ruou.

R R R R RREmIa==,
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1

& néng dé tuong déi thap
13 0,2 phan nghin (0,2%o)
- ethanol trong mau, tuong
' duong véiviéc udng khoédng
50,3 lit bia hodc 0,1 lit rucu
E vang, ethanol da cétacdong
‘dén hé théng than kinh
' va dac biét la nao, lam phan
' ing ctia co thé cham di. Néu
' uéng nhiéu c6 thé bi choang
' vang, bat tinh, tham chi gay
'tf vong. Viéc st dung lau
' dai dan dén lam dung rugu
' va nghién rugu. Hau hét cac
Equc“ic gia déu co luat quy
'dinh vé viéc san xuét, ban
'va tiéu thu dé udng cé con.

3.Tim hiéu va trinh bay cu thé
qua trinh san xudt ethanol
tir tinh bot. Lién hé véi qua
trinh san xuat ethanol & dia
phuong hodc noi em biét.
Hay phan tich uu diém va
nhugc diém cha phuong
phap san xuat nay.

s

&

8.Em hay hoan thién céac
phan Ung hoa hoc diéu
ché glycerol tir propene.

CH,=CH—CH, w—%mc>CH,=CH-CH,Cl <25 =7 CH,-CH-CH,

114 ° HOA HOC 11

Methanol dwgc dung dé san xuat formaldehyde va acetic
acid. Ngoai ra, methanol con dwgc dung dé diéu ché
methyl amine, methyl chloride....
Glycerol dwoc st dung lam chét giit 4m, chat chéng lao
hoa trong mf1 phém, lam huong vi trong thuc phém, chat
lam ngot cO ndng luong thép,... Glycerol con dugc su
dung trong san Xuét xa phong glycerin danh cho nguoi
co lan da nhay cam. Giéng nhu ethylene glycol, glycerol
ciing dugc sit dung lam chét chong déng trong dong co 6
t6 & nhitng noi c6 nhiét dé khi quyén thap. ...
P
[ 2.Thuc té cho thay viéc lam dung rugu bia la nguyén nhén
hang dau gay ra tai nan giao théng. Em hay chira cac hau qua
clia viéc strdung ruou bia khi tham gia giao théng va cho biét
y ki€n clia ca nhan vé viéc nay.

2. Diéu ché
a) Diéu ché ethanol

Ethanol dwoc diéu ché phd bién bing phuong phap 1én
men cac nguyén liéu chua nhiéu tinh bdt hoic duong

nhu ngii c6c (gao, ngo, khoai, san,...), qua chin (nho,

anh dao,...). Qua trinh 1én men dwoc tom tit nhu sau:
(CGHIOOS)IL enzyme —zme™ C Hl'?o C—HZC%E:’ C”HSOH
tinh bot glucose ethanol

O nhiéu nude co6 nén cong nghiép hoa chat phat trién,
ethanol dwoc diéu ché bing phan tng hydrate hoa
ethylene voi xuc tac la H,SO, hoac H;PO,.

C,H, + H,0 ¥3%5% C_ H,OH
b) Diéu ché glycerol
Mot lvong lon glycerol thu dugce tir qua trinh thuy phan
chat béo trong qua trinh san xuat xa phong. Ngoai ra,
glycerol dugc tong hgp tir propene theo so do sau:

NaOH

CH —CH—CHq

Cl OH C] OH OH OH



Tén hydrocarbon (bd e) |
- vi trinhém OH - ol

+ C1-C11:chatléng
« > 12C: chéat ran

a) Piéu ché ethanol
« Lén men tinh bot
« Hydrate hod ethylene |

b) Diéu ché glycerol Nhém -OH lién két truc tiép

- Tl propene véi nguyén ti carbon no ? 5 An t1]
 THUFDHAR chgibEs guy y + Phan ung thé nguyén ti H

C1-C3:tanvod han
_ trong nudGc

Nhiét do soi cao han
hydrocarbon tuong ting

o~ =

trong nhém —OH

+ Phan ung thé nhém OH

« Lam nhién liéu
+ Lam dung moi
+ Lam nguyén liéu

tao ether

« Phan Ung tach nudc tao alkene
« Phan Uing oxi hoa

KHONG LAM DUNG « Phan Ung riéng cuta glycerol

_96 UGNG_ co c6p|_

Bai 1.

Bai 2.

Bai 3'.

Viét cong thirc ciu tao va goi tén thay thé cua cac alcohol ¢ cung cong thirc
phan t¢t C.H ,O.
Cho hai chat la butan-1-ol va butan-2-ol. Viét phuong trinh hoa hoc ctia phan
rng xay ra khi:
a) Cho mdi chat phan wng véi sodium. b) Cho mdi chat phan ing véi CuO, to.

¢) Pun néng mbi chat véi dung dich H,SO, dic (tao alkene).

Ethanol c6 thé dwgc diéu ché bing ba phwong phéap theo so do sau day:
1

CH, O,~> CH,CH,OH <2 CH,CH_Br

glucose 1‘(3)

a) Viét phuong trinh hoa hoc cuia qua trinh chuyén hoa trén.

b) Ethanol thu dwoc bing phwong phap nao & trén duoc goi la “ethanol sinh
hoc™? Giai thich.
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PHENOL

P e | o e e A P e 1 58 [ gy G i o A o o i i e o e i !

Hoc xong bai hoc ndy, em ¢é thé:

'« Néu dioc khdi niem vé phenol, tén goi, cong thirc cau tao ciia mot s6
; phenol don gian, déic diém cdu tao va hinh dang phan tir ciia phenol
'« Néu duoc tinh chdt vat li (trang thai, nhiét dé nong chay, do tan
i tfrong nudc) cua phenol.

'« Trinh bay duwoc tinh chdt hod hoc co ban ctia phenol: phan img
. thé H 6 nhém —OH (tinh acid: théng qua phan img véi sodium
' hydroxide, sodium carbonate), phan tmg thé ¢ vong thom (tdc
dung voi nuwéc bromine, voi HNO , frong dung dich H ZSO 4 ddc).
+* Thuc hién dwoc (hodc quan sdat video, hodc qua mo ta) thi nghiém
© cua phenol voi sodium hydroxide, sodium carbonate, véi nuéc
' bromine, véi HNO, trong dung dich H SO, ddc;, mo ta duoc hién
i fugng cac thi nghzem giai thich digc tinh chdt hod hoc ciia phenol.

« Trinh bay diroc img dung ciia phenol va phuong phap diéu ché

phenol (tir cumene va tir nhua than da).

__________________________________________________________________________________

@ Cho ba chat c6 cong thirc cau tao dudi day:

CH,-0OH OH
CH 3= CH2 -OH © @
(A) (B) (9)

a) Chét nao & trén thude loai alcohol?
b) Hop cht (C) co nhimng dic diém céu tao nao khac so véi hai hop chat (A) va (B)?
¢) Du doan tinh chét hoa hoc ciia hop chit (C) c6 khac (A) va (B) hay khong.

o on o KHAI NIEM

ST

Phenol la nhung hop chdt hitu co trong phan tir co mot
ks hay nhiéu nhom hydroxy lién két truc tiép voi nguyén tir
cau tao ciia phenol v ke d P
carbon ciia vong benzene.

’Ca hai céng thirc trong Hinh | Phenol don gian nhat 1a hop chat c6 nhém hydroxy gan
17.1 du duoe ding dé bidu |y vong benzene khéng c6 nhom thé co cong thire cau
Sﬁ;ﬁmg e om0 i tao thu gon la C.H.~OH va c6 tén la phenol. Cong thirc
\ cau tao va mo hinh phan tr cua phenol duoc trinh bay

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

(BF _ trong Hinh 17.1 va Hinh 17.2.
116, " HOA HOC 11
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a) M5 hinh qua ciu — thanh néi ) 5 ik i

Hinh 17.2. M6 hinh phan tir cta phenol
2. Phan loai

Nhitng phenol trong phén tir chira mét nhém —OH thude loai monophenol. Ching han:
phenol, o-cresol, m-cresol, p-cresol.

OH OH OH
oy L
CH;
CHj;
o-cresol (2-methylphenol) m-cresol (3-methylphenol) p-cresol (4-methylphenol)

Nhiing phenol trong phén tir chira nhiéu nhém —OH thudce loai polyphenol. Ching han:

OH OH OH
f OH i
OH
OH
catechol (benzene-1.2-diol) resorcinol (benzene-1.3-diol)  p-hydroquinone (benzene-1.4-diol)

Trong nhitng trudong hop gip sau nay. néu khong noi gi thém thi coi “phenol” la chat
cu thé: C H;OH.

@) TiNH CHAT VAT Li

O diéu kién thuong. phenol la chét rin, khéng méu, néng
chay 43 °C. Phenol dé bi chay rita khi dé trong khéng khi.
Do c¢6 nhém —OH trong phan tir nén phenol tao ra lién két
hydrogen giira cac phan tir. Do vay, phenol co nhiét do so1
va nhiét do nong chay cao hon cac aryl halide c6 phan tir
khéi trong dwong.

Tuy tao duoc lién két hydrogen voi nude nhung phenol

, , : X = Hinh 17.3. Phenol tinh khiét
tan it trong nude lanh. O 20 °C, d0 tan trong nudce cua
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XX phenol vao khoang 8 gam trong 100 gam nudc. Phenol tan
1. Cho céc chét c6 céng thic vO han trong nudc ¢ 66 °C. Phenol cling tan tot trong cac
sau: CgH:OH, CgH:CH;, dung md1 hitu co nhu ethanol, ether, acetone,...

CgHsCl va cac gia tri nhiét - . o H K
d6 séi (khong theo thir tu) QO' ' - -0/ .
“H- ..()/ h

la 110 °C, 132 °C, 182 °C. -~
Hay du doan nhiét do soi

tuong Ung v6i moi chat @
trén. Gidi thich. a) b)

Hinh 17.4. Lién két hydrogen gitta cic phan tir
phenol (a) va gitra phan tir phenol véi nudce (b)
Khi dé lau, phenol bi chuyén sang mau hong do bi oxi hoa
bai oxygen trong khong khi. Phenol rat doc. Khi tiép xuc

v6i da, phenol gay bong. Do d6. phai rat can than khi lam

Hinh 17.5. Ban tay b1 céc thi nghiém véi phenol.

bong do tiép xic véi phenol
B ) Em co piET IERRRRRRE . {ID TiNH CHAT HOA Hoc

Phenol Gge nan cin [Uygy ' Trong phan tir phenol, nhém —OH lién két tnre tiép voi vong
| trong quaé trinh st dung. : ) i . : :
|« Deo ging tay khi [dh thil benzene. Chinh nho co su llep két nay, vong benzene tr&
nghiém véi phenol, khéng | thanhnhém hut electron, lam giam mét do electron ¢ nguyén
dé phenol ti€p xtc truc | tir oxygen vating sur phan cuc ciia lién két O—H (so v6i trong
tiép véi ca the. phén tir alcohol); déng thoi lam ting mét do electron trong

 * Khong hit, ngui piigngs vong benzene, nhat 1a & cac vi tri ortho va para.
| * Néu bi dinh phenol vao da | ‘

thi rira ngay vdi xa phong ! ~H
va nuéc sach. Néu thay vét | QO : }Tinh acid
béng néng phai dén ngay ! 5
co s& y té gan nhat dé | C A
dugc kiém tra va diéu tri. & ARSI
) Hinh 17.6. Anh huong qua lai giita nhém —OH va vong benzene

Phenol ¢ phan trng thé nguyén tir H & nhom —OH (thé hién

1.Nhan xét dac diém cdu tao , - T 7 N L
; : : tinh acid) va phan trng thé nguyén tr H cta vong benzene.

ctia phan ti phenol vé nhém

chiic va géc hydrocarbon. . <r 2
Tir d6 du doén vé tinh chat 1. Tinh acid cua phenol

hoa hoc & nhém chic (so  Phenol thé hién tinh acid yéu. Dung dich phenol khong
sanh véi alcohol) va & g6c  lam dbi mau quy tim.

hydrocarbon (so sanh véi .
benzene). @—O—H — Q_()- + H Ka: 10-10

@ Phenol Phenolate anion

2.Haydanracacphuongtrinh @) Phan ung voi dung dich NaOH
hod hoc dé ching minh
rang tinh acid cda phenol
manh hon cta alcohol.

Phenol it tan trong nwdc nhung tan tot trong dung dich
sodium hydroxide do c6 phan Umg sau:

Cc.H;OH + NaOH — C,H;ONa + H,O
118/ HOA HOC 11



b) Phan g voi dung dich sodium carbonate

Phenol khong chi tan trong dung dich base manh nhu
sodium hydroxide ma con tan dugc trong dung dich mudi
sodium carbonate:

C_H.OH +Na CO,

wa

Thi nghiém 1. Phan tng cia phenol va dung dich NaOH

<= C,H,ONa + NaHCO,

Chuan bi: Dung dich phenol & dang huyén phu, dung dich
NaOH 1M; 6ng nghiém.

Tién hanh: Chuan bi mét 6ng nghiém chia khoang 1 mL dung
dich phenol dang huyén pht. Nhé tirtir khoang 2 mL dung dich
sodium hydroxide 1 M vao 6ng nghiém. Lac déu 6ng nghiém.
Yéu cau: Quan sat, mo ta hién tugng xay ra va giai thich.

Nhu vay, tinh acid ctiia phenol manh hon so vdi alcohol.

2. Phan iing thé& nguyén ti' H cia vong benzene

a) Phan 1tmg voi nuoc bromine

Nho nuwde bromine vao dung dich phenol, thz”iy xuat hién
két tna trang, do c6 phan trng sinh ra 2. 4,6-tribromophenol.

OH OH
Br Br
+ 3Br, —— + 3HBr
Br
phenol 2.4,6-tribromophenol

Thi nghiém 3. Phan ting ctia phenol véi nudc bromine
Chuan bi: Dung dich phenol 5%, nuéc bromine bao hoa, éng
nghiém.

Tién hanh: Cho 0,5 mL dung dich phenol 5% vao éng
nghiém va thém vai giot nudc bromine bdo hoa. Lic déu
6ng nghiém.

Yéu cau: Quan sat, mé ta hién tuong xay ra va gidi thich.

Chu y an toan: Phenol va bromine doc nén khéng dé phenol
ti€p xuc véi da, khéng hit hoi phenol va bromine.

®

. ' Phenol co gid tn K = 10""
'nho hon gid tri K = 5010‘7
' va 16n hon gia mI\ =6,3.10™ |
' cua carbonic acid.
' H,CO, = HCO;

K,.=50.10"7

+H

| HCO;= COr +H'
| K,=63.10"

&

Thi nghiém 2. Phan ng
cia phenol véi dung dich
Na,CO,

Chuan bi: Dung dich phenol
& dang huyén phu, dung dich
Na,CO, 1 M; 6ng nghiém.
Tién hanh: Cho vao éng
nghiém khoang 1 mL dung
dich phenol dang huyén
phu. Nhé ti ti khoang 2 mL
dung dich sodium carbonate
1 M vao 6ng nghiém. Lac déu
ong nghiém.

Yéu cau: Quan sat, mo ta hién
tugng xay ra va giai thich.

3. Hay dan ra céc phuong trinh
hod hoc dé chiing minh
phan tng thé nguyén tiH &
vong benzene trong phenol
dé hon benzene.

4.C6 ba 6ng nghiém chua
cac chat léng sau: dung
dich propanol, dung dich
phenol va benzene. Hay
dé xuat mot thude thir dé
nhan biét 6ng nghiém
chia dung dich phenol.
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Theo doéi mé ta thi nghiém
sau.
Thi nghiém 4. Phan iing ciia
phenol véi nitric acid dac
Cho khoang 0,5 g phenol va
1,5 mL dung dich H,SO, dac
vao 8ng nghiém, sau dé dun
néng hén hap dé thu dugc
chat léng déng nhat. Lam
lanh 6ng nghiém réi nho tu
tu khoang 1 mL dung dich
HNO, dac vao hon hap, lac
déu. Hon hgp trong éng
nghiém nhuém mau dé téi.
Bun céch thuy hdn hgp trong
15 phut. Sau d6 dé ngudi roi
rét hdn hop vao céc dung
20 mL nudc lanh sé thay
picric acid tach ra & dang két
tda mau vang.
Yéu cau: Viét phuong trinh
héa hoc va giai thich hién
tugng xay ra.

(?)

4. Hay trinh bay moét sé ting
dung cta phenol trong
thuc tién.

12()/ | HOA HOC 11

b) Phan vng voi dung dich J%"\"Oj ddc
Picric acid (hay 2.4,6-trinitrophenol) dugc xem la mot
trong nhirng hop chét c6 tinh acid manh nhat cia phenol
va thuong & dudi dang tinh thé mau vang véi cong thirc
hoa hoc la CcH;N;0, hoac C¢H,(NO,);OH. Picric acid
la san pham thu dwoc khi cho phenol phan tng véi dung
dich nitric acid dac (xuc tac sulfuric acid dac).

OH OH

H,S0, O>2N
+ 3HO-NO; —»
NO,

2.4,6-trinitrophenol (picric acid)

NO,
+ 3H,0

phenol
Nhu vay, phan tng thé nguyén t H cia vong benzene
trong phan tir phenol xay ra dé hon so véi benzene.

() UNG DUNG VA PIEU CHE

1. Ung dung
Phenol droc sit dung nhiéu trong cong nghiép hoa chat
vay hoc.

Phenol 1a nguyén liéu chinh dé san xuét bisphenol A,
mdt chat trung gian dung trong san xuat whira epoxy.
Phenol ciling dugc st dung nhiéu trong san Xuat nhua
phenol-formaldehyde hay poly(phenol-formaldehyde).
Phenol dwgc dung dé san xuat phém nhuém, san xuat
thuéc nd (2.,4.6-trinitrophenol), chat diét cé 2.4-D
(2.4-dichlorophenoxyacetic acid), chat diét nAm mdc (cac
dong phan cia nitrophenol). ...

Do ¢6 tinh diét khuan nén phenol dwoc st dung lam chat
chét khir trung, tiy ué. Thudc xit chloraseptic chira 1,4%
phenol duoc ding lam thude chira dau hong.

2. Diéu ché&
Trong cong nghi€p, phenol duoc san xut tir cumene theo

so do sau:
C.H,CH(CH.,), 2§L?5§)304 CH,OH + CH,COCH,
cumene - phenol acetone

Phenol ciing duoc tach ra tir nhya than da trong qua trinh
luyén coc.



-

Chét ran, khong mau

\

Tinh
acid yéu

Tan it trong nudc lanh,
:can nhiéu trong nuéc néng

Phenol
o | ~OH lién két
= truc tiép
San xuat nhua g vong benzene
:5: OH
\ Phan (ing thé T
San xuat phém nguyén ti H cla ;:::::::::::::::::::::::f:::::::::::::::::I
nhuém, thuéc né nhanthom ||| " OH
: ON NO, :
@HH&NQ@. @' +3H,0 |
Tdy ué, sat tring * NO, i

Bai 1. Trong cac chét ¢6 cong thuc sau, chit nao c6 nhiét do sbi cao nhat?

shile

bgne phenol chlorobenzene

Bai2. Hay viétcong thirc ciu tao cac chét chira vong benzene c6 cling cong thire phan tir C.H.O.

Bai 3. Trinh bay cach phan biét cac dung dich sau: dung dich phenol, dung dich ethanol.
dung dich glycerol.

Bai 4*. Rutin ¢6 nhiéu trong hoa hoé. Rutin ¢o tac

dung lam bén vitng thanh mach, chéng co that,
chong phong xa tia X, chong viém cau than

cap. Rutin c¢6 cong thirc phan ti C.H,0,va 0

cong thirc cAu tao nhu bén: HO i 0

a) Phan tor rutin c¢6 bao nhiéu nhom —OH o
alcohol va bao nhiéu nhom ~OH phenol? uR o

b) Co6 hai phuong phap tach rutin tir hoa ho¢ nhur sau:

«  Phuong phap 1: Hoa hoé xu li bing dung dich sodium hydroxyde. Loc, acid
hoa phén nude loc, thu duoc rutin.

«  Phuong phap 2: Chiét rutin tir hoa hoé bing nudc nong sau do dé ngudi, rutin
s€ tach ra.

Em hay cho biét mdi phuong phap trén da dua vao tinh chat nao cua rutin.

HOA HoC 11 / 'I;b
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HOP CHAT CARBONYL -
CARBOXYLIC ACID

HOP CHAT CARBONYL

Hoc xong bdi hoc nay, em c6 thé:

» Néu duwoc khai niém hop chadt carbonyl (aldehyde va ketone).

* Goi duwoc tén theo danh phap thay thé ciia mét sé hop chdt
carbonyl don gian (C1 — C5); tén thong thuong ciia mot vai hop
chdt carbonyl thuong gdp.

« M0 ta duoc dic diém lién két ciia nhdém chirc carbonyl, hinh dang
phdn tir cua methanal, ethanal.

 Néu diroc cdc dic diém vé tinh chdt vat Ii (trang thai, nhiét do soi,
tinh tan) cua hop chat carbonyl.

o Trinh bay dwoc tinh chdt hod hoc ciia aldehyde va ketone: phan
ung khir (voi NaBH , hodc LiAlH ); phan img oxi hod aldehyde
(voi nuoc bromine, thuoc thwr Tollens, C u(OH)/OH ); phan img
cong vao nhom carbonyl (véi HCN); phan img tao iodoform.

* Thure hién duoc (hodc quan sat qua video, hodc qua mé ta) cac thi
nghiém: phan vumg trang bac, phan img voi Cu(OH),/OH", phan
img tao iodoform tir acetone; mé ta hién twong thi nghiém, gidi
thich diroc tinh chdt hod hoc ciia hop chit carbonyl va xdc dinh
diroc hop chdt co chiva nhém CH CO-.

* Trinh bay dwoc img dung cua hop chdt carbonyl va phirong
phap diéu ché acetaldehyde bing cdch oxi hod ethylene, diéu ché

acetone tir cumene.

S M M M e e M e M e e e e

(i.') Cinnamaldehyde 1a hop chat carbonyl cé trong tinh
diu qué, duoc st dung lam hwong liéu, duoc liéu,... A~

Vay hop chiét carbonyl la gi?

-

Cinnamaldehyde

@) KHAI NIEM VA DANH PHAP
1. Khéi niém

Oxi hoa khong hoan toan alcohol c¢é thé thu duoc hop chit aldehyde hoic ketone. Pay
la hai loai hop chit chira nhom carbonyl trong phan tir.

éz { HOA HOC 11



Nh6m>C=O trong phan tir hop chat hitu co duogc goi la

nhom carbonyl. Aldehyde, ketone thuoc loai hop chat
carbonyl.

O o)
('-.': I
/ N\ /C\
H
Hinh 18.1. Hinh 18.2.
Nhom carbonyl Nhom chire aldehyde

Aldehyde la hop chdt hitu co trong phdn tir c6 nhoém
—~CHO lién két truc tiép voi nguyén tir carbon™ hodc
nguyén tu hydrogen.

Methanal (HCH=O) va ethanal (CH,CH=O) la hai hop
chat carbonyl don gian nhat, dugc dung nhiéu trong doi
song va san xuat. Pay la hai chat dau tién trong day dong
din g cua aldehyde no, don chirc, mach ho, c6 cong thure

chung la C H, ., CH=O (n = 0).

b) M6 hinh dic
Hinh 18.3. M6 hinh phén tir methanal (formaldehyde)

2n+1

a) M6 hinh qua cau — thanh ni

a) M6 hinh qua ciu —thanh n6i  b) M6 hinh dic

Hinh 18.4. M6 hinh phan tir ethanal (acetaldehyde)

Ketone la hop chat hitu co ¢6 0
nhom carbonyl lién két voi g

hai goc hydrocarbon. R R
Ketone don gian nhatlaacetone
c6 cong thre CH,COCH,.

Hinh 18.5. Cong thic

cua ketone

[1] Nguyén tir carbon ctia goc hydrocarbon hoic ctia nhém —CHO khac.

(B)

®
1. Hdy mé ta hinh dang phan

1. Cho céc hgp chat cé céng
thurc sau:

CHCH-OH  (A)
HCH=0 (B)
CH,=CH-CH,-OH (C)
CHs—C—CH, (D)

Trong cac hgp chat trén,
hop chat nao la hop chat
carbonyl, hgp chat nao
thudc loai aldehyde, ketone?

tl methanal va ethanal.

g EM CO BIET [ \

' Formaldehyde c6 thé duogc | .
'tao ra tU su chay khong.

1
]
I
]
]
]
|
1
'
]
]
]
]
1
|
]

- Wilhelm
. (Vin-hem vén Hép-man). |

' Hoéd hoc ngudi Nga, A. M.
' Butlerov (A. M. But-lo-rép),
. phat hién ra lan dau tién

‘trinh  téng hop ethylene
' glycol. Tuy nhién, cau tao

hoén toan clia cac vat liéu '
chUa carbon. Hop chét nay |
co trong khéi clia cac dam '
. chéy rung, trong khi thai 6 |
| t6 va trong khéi thuéc Ia.
' Trong khi quyén Trai DAt,
formaldehyde duoc tao
ra béi phan ung oxi hoa
methane va cac hydrocarbon
khac cé trong khi quyén
bang oxygen dudi anh séng
mat trai.

| Formaldehyde dugc nha |

vao nam 1859 trong qua

' cua formaldehyde chi dugc
' m6 ta vao nam 1868 bdi nha i
Hoé hoc ngudi DPuc, August :
von  Hofmann |

HOAHOC 11 (123



2. Danh phap
a) Tén thay thé
Bang 18.1 cho biét cong thirc va tén theo danh phap thay thé ciia mét s6 aldehyde va ketone.

Bang 18.1. Tén goi va mét s6 tinh chat vit li ciia mot s6 aldehyde va ketonel*-2]

D tan 625 °C
(g/100 g nwéc)

Cong thirc Tén thay thé L 7€) £ A"C)

Aldehyde

HCHO methanal 90 | 195 122,0

____________________________________________________________________________________________________________________________________________________________________________________
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
____________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________

CH,CH(CH;)CHO
CH,[CH,];CHO

C¢HsCHO

2-methylpropanal

pentanal

phenylmethanal

Ketone

CH,COCH,

| propanone

____________________________________________________________________________________________________________________________________________________________________________________

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

CH;CH,CH,COCH; | pentan-2-one . 718 /1017 | ®

CHSCHCOCHCHSPGMMMW
CJLCOCH, | lphenylethan-l-one 196 2021 06
C6H5COC6H4§dlphenylmethanoneSIJOSOZO

Theo danh phap thay thé. tén cua aldehyde va ketone duoc hinh thanh nhu sau:

Ténaldehyde = Tén hydrocarbon (boe) al
Tén ketone = Tén hydrocarbon (boe) -  vitrinhom carbonyl - one

Db vai hop chat carbonyl mach nhanh hoac c6 géc hydrocarbon chuwa no thi viéc

danh s6 mach chinh bat dau tir phia dau nao gan nhom carbonyl hon.

[1] George W. Gokel, Ph.D. Dean's handbook of organic chemistry 2nd edition. Mc Graw - Hill.
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b) Tén thong thuong

: EMCOBIET B ‘

Tén thong thuong cua aldehyde T
J J Y ' Ketone c6 thé dugc goi theo

Cac aldehyde ma acid trong tng cua ching co tén | téngdc- chiic. Tén clia mot s6
thong thuong thi co thé dugce goi tén thong thuong bing | ketone dugc goi theo tén géc
cach thay “..ic acid” bang “...ic aldehyde” hodc “ — chic dugc trinh bay trong

aldehyde”. Tén thong thuong cia mét sé aldehyde duge | Pang sau:
trinh bay trong Bang 18.2. Congthdc | Tén gdc - chiic
(H,COCH, dimethyl ketone

Bang 18.2. Tén thong thuong ciia mot s6 aldehyde

| (H,CH,COCH, ethyl methyl ketone

I
!
I
I
I
|
I
I
I
]
I
I
|
|
I
!
i
]
I
I
1
I
|
i
!
]
1
!
I
)
I
I
|
)
'

Cong thuc Tén thong thuong CH,CH,CH,COCH, | methyl propyl ketone

HCHO formic aldehyde (formaldehyde) CH,CH,COCH CH, _ diethyl ketone

. (H,=CHCOCH, | methyl vinyl ketone
CH,CHO acetic aldehyde (acetaldehyde) '

CH,COCH, _ methyl phenyl ketone
C,H,CHO benzoic aldehyde (benzaldehyde) ' Theo tén géc —chiic, ngudi
CH,=CH-CHO acrylic aldehyde (acrylaldehyde) | ta goi Eén goc I‘lydrocarbon
' lién két véi goc carbonyl
CH,CH=CH-CHO cinnamic aldehyde (cinnamaldehyde) | (theo trinh tu chir céi) roéi

- dén tir "ketone".

T'én thong thuong cua ketone
Mot s6 ketone c6 tén thong thuong. Vi du: m ------------ \

.Menthone dugc phat hién |

CH3COCH3 CGHSCOCH3 ' lan dau tién vao nam 1881 | ‘
acetone acetophenone :bdl nha Hoa hoc Mmoruz

E Moriya (M Mo-ri-a), taii
' truong Pai hoc Tokyo - |
E Nhat Ban. Trong phong thii

2. Viét cdng thiic cau tao va goi tén thay thé, tén thong thudng y
(néu c6) cac hop chat carbonyl ¢6 ciing céng thic C,HO. : ng\hmm, menthone  dugc |
' diéu ché bang cach oxi hoa !

' menthol béng potassium !
' dichromate  trong  méi |

(D) TiNH CHAT VAT Li

' trudng acid.
Hai aldehyde don gian nhat (formic aldehyde va acetic : CHs THs
aldehyde) 1a nhitng chét khi ¢ nhiét do thuong. Cac hop : K,Cr,0 /H*
chat carbonyl khac 1a nhitng chét long hodc chat rin. OH o
So vai cac alcohol co cung sén guyén tir carbon trong phéan E H3Cmetho;CH3 H%CemoneCHz

fir, cac hop chét carbonyl co nhiét d6 so1, nhiét do nong | Menthone c6 mui thom bac

chay thap hon nhiéu. Cac hop chét cartbonyl c6 nhiét do | ha dac trung, dugc st dung
: trong huong liéu, nudc hoa
i va mi pham.

twrong duong. S e T S

s01 cao hon nhiéu so v cac hydrocarbon co phan tir khoi

R S ————

HOA HoC 11 / (125



@

2. Dua vao dac diém cau tao
cia hgp chét carbonyl,
gidi thich vi sao cac
aldehyde don gidn nhu
formic aldehyde va acetic
aldehyde lai la cac chat khi
@ nhiét do thuong.

(B)

3. Cho cac chét ¢6 céng thuc
sau: CH,, C,H,OH, HCH=0,
CH,CH=0, CH,CH.CH=0
va cac di liéu nhiét doé soi
la 78,3 °C, -89 °C, 21 °C,
-21 °C, 49 °C (khéng theo
tha tu). Hay du doan nhiét
dé séi tuong ung véi moi
chat trén. Giai thich.

@

3.Vi sao cic hop chat
carbonyl mach ngan nhu
formaldehyde, acetaldehyde,
acetone lai tan tét trong
nuac?

)

4, Dya vao gia tri dé am dién
cua carbon va oxygen,
nhan xét vé su phan cuc
cla lién két C=0 trong cac
hop chét carbonyl.

®

Cac hop chat carbonyl mach ngin (chia khong qua ba
nguyén tir carbon trong phan tir) tan tdt trong nude, con
cac hop chat carbonyl mach dai hon khong tan hodc it

tan trong nudce.

Cac hop chét carbonyl mach ngin tan tot trong nudc nhe
tao lién két hydrogen véi nude. Lién két hydrogen giita
cac phan tir acetaldehyde va acetone vé1 nwdc nhu sau:

CH, O
XC=0--H" “H
CH,
a) b)
Hinh 18.6. Lién két hydrogen gitta phin tir acetaldehyde (a)

va acetone (b) vé1 nuée

O
CH.~CH= = B> SH

Khi sé nguyén tir carbon trong gbc hydrocarbon ting,
kha nang tan cua hop chat carbonyl giam xuong.

Hop chat carbonyl thom héu nhw khong tan trong nwdec.

Tinh chat vat li cia mot s hop chat carbonyl duoc trinh
bay trong Bang 18.1.

(D TiNH CHAT HOA HOC
Trong nhoém carbonyl C=0O, nguyén tur

carbon lién két véi nguyén tir oxygen (”)8
bing mot lién két o va mot lién két = 8
R K

trong tu nhu trong phan tir alkene.
Do d6. nhom C=0 ¢6 m6t s6 tinh chat
gibdng alkene.

1. Phan ting khi hop chéat carbonyl
Aldehyde bi khu bé"mg NaBH, hoac LiAlH4 sinh ra
alcohol bac mot; ketone b1 khi be“ing NaBH, hoac Li1AIH
sinh ra alcohol bac hai.

4

5.Viét so d6 phan ung cla
cac hop chat carbonyl cé
cong thuc phan tirla C,H,0
vGi LIAIH,.

126 HOA HoC 11
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CH,-CH-0 —“2% CH,-CH-OH

ethanal ethanol

CH, CO-CH, —=%— CH,-CHOH-CH,

propanone propan-2-ol



2. Phan iing oxi hoa aldehyde

a) Phan ung voi nuedc bromine
Khi nho nedc bromine vao dung dich ethanal thi thay nudc bromine mat mau va san pham

thu duoc la acetic acid.
CH;-CH=0O + Br, + H,0 —CH;COOH + 2HBr
Phuong trinh hoa hoc tong quat khi cho aldehyde phan tng véi nréc bromine nhu sau:
R—-CH=0O + Br, + H,O —R—-COOH + 2HBr
b) Phan img véi thuéc thir Tollens
Thude thir Tollens la dung dich AgNO; trong NH; du:

AgNO, + 3NH, + H,0 — [Ag(NH};),]OH + NH,NO,
Thudc thir Tollens

Phan (rng tong quat giita cia thude thir Tollens vdi aldehyde nhu sau:
R-CH=O + 2[Ag(NH,),]OH *>R—COONH, + 2Ag + 3NH, + H,O
CH,;—CH=0 +2[Ag(NH;),]OH *> CH;—COONH, + 2Ag + 3NH, + H,O
Trong phan tng trén, 16p bac sinh ra bam trén thanh 6ng nghiém nén phan tng nay con

duoc go1 la phan img trang bac.

¢) Phan uimg véi Cu(OH),

Trong méi trudong kiém, Cu(OH), oxi hoa hau hét cac A%

aldehyde thanh mudi carboxylate va sinh ra két tia Cu,0O | 4.Viét phuong trinh hod
hoc (néu cd) cha phan

c6 mau do gach. Ung gilta propanal va

HCHO + 2Cu(OH), + NaOH LS HCOONa + Cu,0O +3H,0 propanone vgi:
a) Thuéc thi Tollens.
b) Cu(OH),/OH".

mau xanh mau do gach

Ketone khong ¢6 phan g véi thude thir Tollens hodc véi
Cu(OH), (trong mdi trudong kiém) nén co6 thé ding thude
thir Tollens hodc Cu(OH), dé phan biét aldehyde véi ketone.
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5.Hay trinh bay cach phan
biét acetaldehyde va
acetone.
a) Cu(OH), trwéc phan timg b) Cu,0 tao thanh sau phan img
Hinh 18.7. Ong nghiém dung Cu(OH), truée phan g
va Cu,0 tao thanh sau phan img

4

Thi nghiém 1. Phan (ing oxi hoa aldehyde bang thuéc thir
Tollens
m ____________ Chuan bi: Dung dich AgNO; 1%, dung dich NH; 5%, dung
] : _ \ dich CH;CHO 5%; 6ng nghiém.
: Z:ggl?y dihér;)él:;g g;ﬂ(or;_'c))j , Tién hanh: ?ho vécf 6‘ng‘nghi§m khoéng- 1 mL dung ‘dich
i ngudi ta thudng diél ché : AgNO; 1% va nhé tu tu ting giot dung dich NH; 5% va lac
i CuOH), ti CusO, theo : nhe cho dén khi vira hoa tan hét két tla silver oxide, thu dugc
' ! thuéc thuTollens (thudc thir Tollens sé kém nhay néu du dung
| dich NHy).
—————————————————————————— / Nhoé vai giot dung dich acetaldehyde 5% vao dung dich
thudc thit Tollens, lac déu 6ng nghiém. Bun néng nhe hén

-l

' phuong trinh hod hoc sau:

hgp trong 6ng nghiém trén ngon |ia dén cén.
Yéu cau: Quan sat, mé ta hién tuong xay ra va giai thich.

Thi nghiém 2. Phan iing oxi hoa aldehyde bang Cu(OH),
Chuan bi: Dung dich CuSO, 2%, dung dich NaOH 10%, dung

@ dich CH;CHO 5%; 6ng nghiém.
6.Vi sao trong phan ung Tién hanh: Cho khodng 1 mL dung dich CuSO, 2% vao éng

trang bac, nguoi ta khéng
dun séi hén hgp chat
phéan ung?

nghiém, réi cho tiép khodng 1 mL dung dich NaOH 10%. Lac
6ng nghiém, nhé tir tir khoang 1 mL dung dich CH;CHO vao
6ng nghiém. Bun néng nhe hon hop trong 6ng nghiém trén
ngon lifa d&n cén.

Yéu cau: Quan sat, mé ta hién tugng xay ra va giai thich.

3. Phan iing véi hydrogen cyanide
Hydrogen cyanide (HCN) phan ung duogc voi aldehyde
hodc ketone tao thanh san pham la cac cyanohydrin.
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CH,-CH=0 + HCN — CH3—(I3H—OH

CN
ethanal
(l)H
CH;=C—CH; + HCN —> CH;~C—CH,
CN
propanone

San pham duoc tao ra thong qua viéc nhom CN™cong vao
nguyén tir carbon, con H™ cong vao nguyén tir oxygen

trong nhom :C:O.

4. Phan iing tao iodoform

Khi cho hop chat chira nhom methyl ketone (CH,CO-R)
phan ng véi iodine trong mdi treong kiém tao ra két tia
1odoform (tritodomethane) mau vang.

J

Hinh 18.8. Iodoform khéng tan

d
J
1
1
1
1
1
1
i
]
]

1
]

n

P co e B .,

Cac hgp chat cyanohydrin bi i
thuy phan trong méi truong i
acid, tao ra céc hydroxy acid. !
Vi du: i
CHy—CH—CN + 2H.0 %l'}
" CH,—CH—COOH i

OH :

Loi dung tinh chét nay cda |
cyanohydrin, ngudi ta téng |
hop cac hgp chat hydroxy !

acid tu hgp chét carbonyl. |

w

Thi nghiém 3. Phan (ng
tao iodoform

Chuan bi: Dung dich |, trong
Kl, dung dich NaOH 10%,
acetaldehyde; 6ng nghiém.
Tién hanh: Cho vao 6ng
nghiém khodng 1 mL
dung dich |, trong Kl va
khodng 1 mL dung dich
NaOH 10%. Nho tu tu 5 - 7
giot acetaldehyde vao éng
nghiém. Lac déu.

Yéu cdu: Quan sat hién
tugng xay ra trong o6ng
nghiém va giai thich.

CH,CO-CH, + 31, +4NaOH — CH, COONa + 3Nal + CHI, +3H,O
CH,CO-H + 31, +4NaOH — H-COONa + 3Nal + CHI, + 3H,O
Phan tng nay dung dé nhan biét cac hop chit co chira nhom CH,CO-.

(1) UNc DUNG VA PIEU CHE
1. Ung dung

a) Formaldehyde dugc dung chu yéu dé san xuéat nhua
(nhu poly(phenol-formaldehyde) va urea formaldehyde).
Formaldehyde ciing duoc st dung dé san xuédt pham
nhudm, chat nd va duoc phfim.

®

7.Tim hiéu va trinh bay céac

Ung dung cla formaldehyde,
acetaldehyde va acetone.
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1

' Nhiéu hop chat carbonyl |
E c6 mui thom riéng biét va :
- dugc st dung lam chét tao |
| huong trong cdng nghiép |
' thuc phdm va mi pham:!
' Benzaldehyde la chat cho !
, mui va huong vi cGa qua |
' hanhnhan, cinnamaldehyde !
| cho mui thom cua tinh dau :
' qué. Vanillin 13 ch4t tao:
- huong chinh cho mui thom !
| cua kem vani. Methone ¢6 |
' mui thom cua bac ha. Citral
' cho mui thom nhe cda tinh |
I

I

I

]

dauxa. o

CH, :

\ 1

H i

NG

HO | p
)

CH, H,C CcH, 3
vanillin citral )

¥

'« Aldehyde: Thém hau t6 -al vao

tén hydrocarbon tuong Ung (bé “e”) |
- Ketone:Thém hau té -one vao F

tén hydrocarbon tuong Ung
(b "e") kém theo sé chi vi tri
clla nhém C=0

c=0
gan véi » Bi khu b6i LIAIH, hodc NaBH,
2 nguyén tu tao ra alcohol
| carbon: « Andehyde bi oxi hoa béng
> 4 A”"%\[cetone thudc thir Tollens, Cu(OH) /OH"

Dung dich 37 —40% formaldehyde trong nude, duoc got
la formalin, dwoc dung dé ngdm xac dong thuc vat, tay
ué. tiét trung.

b) Acetaldehyde (ethanal) dwoc dung nhiéu trong tong
hop hitu co dé diéu ché nhiéu duoc phém hodc cac chat
c6 ung dung trong thuc tién. Vi du tir acetaldehyde,
nguoi ta diéu ché dugc ethylidene diacetate dung dé san
xuét poly(vinyl acetate).

¢) Acetone cé thé hoa tan tot nhiéu chat hiru co khac nhau
(ké ca cac polymer nhu cellulose trinitrate). Vi vay mot
lwong lén acetone duge dung lam dung méi trong san xuét
to nhan tao, thube sung khong khou,... Ngoai ra, acetone
con droe ding nhiéu trong tong hop hitu co nhu dé téng
hop bisphenol-A, chloroform, thudc an than solfonal. ...

2. Diéu ché
a) Diéu ché acetaldehyde

Trong cong nghiép, nguoi ta didu ché acetaldehyde bing
phuong phap oxi hoa ethylene.

2CH,=CH, + O, 1078 2CH,~CH=0
b) Diéu ché acetone

Trong cong nghi€p, acetone thu dugce trong qua trinh oxi
hoa cumene qua hai giai doan (Xem Bai 17. Phenol).

va nudc bromine

« Cong HCN

» Hop chat c6 nhém -COCH,
€6 phan (ng tao iodoform

Tinh chat
hoa hoc

« Formaldehyde dung lam

« Phan ti khéi nhd C1-C2: thé khi,
phan ta khéi lén hon: l6ng, ran
« Nhiét d6 soi: Cao hon
hydrocarbon nhung thap hon
alcohol ¢6 phan tirkhoi tuong duon
«Tinh tan: mach ngén tan tét,
mach dai khéng tan hodc it tan

\

Tinh chat

dung mai, san xuat nhua
phenol - formaldehyde,...

« Acetaldehyde lam nguyén liéu

vat li c=0\ diéuché

-« Acetone lam dung moi,
nguyén liéu
» Diéu ché acetaldehyde tir CH,

« Piéu ché acetone tif cumene.

gan vai

it nhat

1 nguyén tir H:
aldehyde
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Bai 1.

Bai 2.

Bai 3.

Bai 4.

Bai 5'.

Bai 6.

Céng thirc ciu tao cua acetone 1a
A. CH,COCH,CH,. B. CH,CH,COCH,CH,,
C. CH,COCH,. D. CH,CHO.

Khir CH,COCH, bang LiAlH,, thu dwoc san phim la
A. ethanal. B. acetone. C. propan-1-ol. D. propan-2-ol.

Vi€t cong thire cau tao va goi tén thay thé cic aldehyde c6 cung cong thire C.H, O.

Viét cong thirc ciu tao cta cac chat carbonyl ¢6 cong thirc phan tir la C,H.O.
Trinh bay t6i thiéu hai phwong phap hoa hoc dé phan biét cac chat do. Lap so do
(hodic bang), ghi rd hién twong va viét cac phwong trinh hoa hoc dé giai thich.

Hop chat hitu co X duoc ding nhiéu trong téng hop hitu co. Bang phuong phap
phan tich nguyén 10, nguoi ta xac dinh duoc X chira 62,07%C: 10,34%H; con
lai 1a O. Trén phd MS cia X, nguoi ta thiy cé peak ion phan tir [M*] ¢6 gia tri
m/z bang 58. Trén pho IR cia X c6 mot peak trong ving 1 670 — 1 740 em™.
Chat X khong c6 phan rng véi Cu(OH), trong méi truong kiém dé tao ra két tia

mau do gach. Xac dinh cong thic cAu tao cia X.

Cho ba chat hitu co A, B, C c6 cing eong thire phan tir 1a C,HO. Chat A ¢
mach carbon va co phan ing trang bac; chat B khéng co phan tng trang bac
nhung c¢6 phan tng iodoform; chit C lam mét mau nuwée bromine. Khi hydrogen
hoa C roi oxi hoa san phfim thi dugc A. Xac dinh cong thirc cAu tao va go1 tén
A, B, C theo danh phap thay thé.

HOA HOC 11_?'\1:.;9
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CARBOXYLIC ACID

Hoc xong bai hoc ndy, em cé thé:

« Néu dwoc khdi niém vé carboxylic acid.

o Tiét duoc cong thikc cdu tao va goi dugc tén cua mot s6 acid theo
danh phdp thay thé (C1 — C5) va mét vai acid thwong gdp theo
tén thong thuong.

* Trinh bay dwroc dic diém cau tao va hinh dang cua phan tir acetic acid.

» Néu va giai thich dwoc cac dic diém vé tinh chdt vat li (trang thai,
nhiét do soi, tinh tan) cua carboxylic acid.

» Trinh bay dwoc tinh chat hod hoc co ban ciia carboxylic acid: thé
hién tinh acid (Phan img voi chat chi thi, phan 1mg voi kim loai,
oxide kim loai, base, muéi) va phan img ester hod.

o Thure hién dwoc thi nghiém vé phan tmg ciia acetic acid (hodic citric
acid) voi quy tim, sodium carbonate (hodc calcium carbonate),
magnesium; diéu ché ethyl acetate (hodc quan sat qua video thi
nghiém); mo ta dwoc cdac hién tuong thi nghiém va giai thich diroc
tinh chat hod hoc cua carboxylic acid.

o Trinh bay duwoc img dung ciia mét sé carboxylic acid théng dung va
phiong phdp diéu ché carboxylic acid (diéu ché acetic acid bang
phicong phdp 1én men gidm va phan img oxi hoa alkane).

T N e S S

_________________________________________________________________________________

CE) Hay viét con g thuc céu tao cua acetic acid. Cho biét mot s6 tinh chat hoa hoc va
ung dung cua acetic acid ma em biét.

@) KHAI NIEM VA DANH PHAP
1. Khai niém
.' """ \ Carboxylic acid la nhitng hop chdt hitu co ma trong

i Phan tir oxalic acid chi baoi phan tw chita nhom carboxyl (~-COOH) lién két truc
' 96m hai nhém -COOH lién | fiép véi nguyén tir carbon!’! hodc nguyén tir hydrogen.

' két véi nhau: HOOC-COOH. |

' Oxalic acid c6 tinh acid! Acetic acid (CH,COOH) l:».‘1 mot trong nhitng carboxylic
' manh gap 10* lan so Vdi acid hay gap nhét trong doi song Acetic acid co trong thanh
| acetic acid, ch yeu ducc: phin ciia gidm 4n nén con duoc goi la acid gidm. Day la
 dung lam chdt cdm mau ! matacid trong day dong ding carboxylic acid no, don chire,

t"ong nhuom vai, chat tay | mach ho, ¢6 cong thire chung 1a C H, . COOH (n > 0).

.S

[1] Nguyén tir carbon cia gbc hydrocarbon hojc ciia nhom

@ HOA HQC 11 —COOH khac.



(B)

1.Hay chi ra hogp chat
carboxylic acid trong s6
cac chat dudi day.

a) M6 hinh qua ciu — thanh néi b) Mb hinh dic

CH,-COOH (A)
Hinh 19.1. M6 hinh phén tir acetic acid (ethanoic acid) CH -CHO (B)
3
2. Danh phép HOOC-COOH ()
ChH -CO~-CH_ (D)

Bang 19.1 cho biét tén thay thé va tén thong thuong cia
mot s6 carboxylic acid.

CH,=CH-COOH (E)

Bang 19.1. Tén thay thé, tén thong thuong va tinh chat vt 1i cia mot s6 carboxylic acid thuong gap!*!

Cong thirc Tén thay thé b ngll: rimg (::‘_'.:') (:é) (';/@It(?; go’nz:u:(:):
HCOOH methanoic acid ' formic acid g8 1008 | @
CHCOOH . cthanoic acid | aceticacid | 166 1179 1179
CHJCHZCQOHpmpanmcaqd ..........................................................................................................
CHCHCH,COOH | butanoic acid
CH,CH,CH,CH,COOH _ pentanoic acid valericacid | 33,7 1855 24
- CH CH—COOH i prpellOlC ElCld_"“"“-"";- acryllc ElCld __ini:'i:__;ld-l.,oi_‘_x)
CH C(CH ) COOH -E methylpropenom aCld methacryllc. 3C1d3-16,—05163,0:‘_9,0
HOOC-COOH  cthanedioic acid | oxalic acid 1800 3650 95
CH,COOH  benzoicacid | benzoicacid 1224 2490 03

Theo Bang 19.1, danh phap thay thé cia monocarboxylic
acid mach hd duoc hinh thanh nhu sau:

Tén carboxylicacid — Tén hydrocarbon (boe) oic  acid

Déi véi cac carboxylic acid mach nhanh hodc carboxylic @
acid c6 mach carbon khong no thi viéc danh s6 mach

chinh bit diu tir nhém ~COOH. Vi du: 2.Viét cong thic cdu tao,
goi tén thay thé cla cac

3 2 1 carboxylic acid cé cung
CH CH CH —COOH CH2=(I3—COOH céng thic CH, O,.
CH, CH,
3-methylbutanoic acid 2-methylpropenoic acid

Mot s6 carboxylic acid ciing c6 tén thong thuong. Tén
thong thuong cia carboxylic acid thuong lién quan dén
ngudn gbc tim ra chiing (xem Bang 19.1).

[1] George W. Gokel, Ph.D. Dean's handbook of organic chemistry 2nd edition. Mc Graw - Hill.

HOAHOC 11/ (133




() TiNH CHAT VAT Li
) O diéu kién thuong, cac carboxylic acid déu & thé long

1.Cin o cac dif lidu vé nhiet  hodc ran. Nhiét do soi cua cac carboxylic acid no, don
dosdivanhietdonongchdy,  chic, mach ha déu tang dan theo chiéu tang dan cua phan
hay chi ra cac carboxylic

acid nao & thé léng, ran & , o Z . " A
diéu kién thudng. cac alcohol co6 cung s6 nguyén tir carbon. Nguyén nhan

tir khoi. Nhiét do so1 cua cac carboxylic acid cao hon cua

la do lién két O-H trong nhom carboxyl phan cuc hon
lién két O—H trong alcohol, dan dén lién két hydrogen
giita cac phan tir carboxylic acid bén virng hon so véi
lién két hydrogen hinh thanh gita cac phéan tir alcohol.
Lién két hydrogen giita cac phan tir carboxylic acid ton

tai 0 dang polymer hodc dimer vong.

< - oo 1 S H=0 O O H—0O
" O\C//O NP N 2 N Ne—R
| | | No—H-07
R R R
a) Dang polymer b) Dang dimer vong

Hinh 19.2. Lién két hydrogen giita cic phan ti¥ carboxylic acid

@ Cac carboxylic acid ¢6 kha nidng tao lién két hydrogen
3. Cho cac chat ¢6 cong thiic
sau: HCOOH (A), CH, (B), " ¥ iy i
CH,CH=0 (C), C,H,OH (D), carboxylic acid c6 phan tir khoi thap nhu formic acid,

vol nudc nén co kha ning tan tot trong nudc. Cac

CH,COOH (E). Hay sapxép  acetic acid. propionic acid, butyric acid tan v6 han trong
cac chat trén theo chiéu

N o ! nude. Khi sé nguyén tir carbon trong phéan tir tang thi do
téng dan vé nhiét doé soi

tan giam dan.

cla chung va giai thich. H
ho
v
L=+
4
CH,-C
N sH
O-H - O
“H

Hinh 19.3. Lién két hydrogen

gifra phan tir acetic acid va nwée

Moi carboxylic acid ¢6 mot vi chua riéng biét. Acetic

@ acid tao nén vi chua cua giam, oxalic acid tao nén vi

2.\i sao acetic acid c6 thé chua cua me, citric acid tao nén vi chua cua chanh,

: o _ _ o ]
tan v6 han trong nugc? tartaric acid tao nén vi chua cua nho....
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Trong nhom carboxyl, mat do electron tai nhém OH
chuyén dich vé phia nhom C=0 nén nguyén tr hydrogen
trong nhoém OH tré nén linh dong hon va mang mét phan
dién tich duvong (6"). Twong ty nhu aldehyde va ketone,
lién két C=0 trong phén tir carboxylic acid ciing la lién
két phan cuc, do d6 nguyén tir carbon mang mdt phan
dién tich dwong (&) (Hinh 19.4).

Carboxylic acid thé hién tinh acid va tham gia phan tng

ester hoa.

1. Tinh acid
Trong mr(’rf:, cac carboxylic acid dién li khong hoan toan
theo can bang:
R—COOH =R—4§00; +
K = [RCOO™[H]
! [RCOOH]
Gia tr1 K cua mot s6 carboxylic acid duoc trinh bay

trong Bang 19.2.

Bang 19.2. Gia tri K, ctia mét s6 carboxylic acid!'2!

Acid HCOOH |CH,COOH |C,H,COOH | CH,COOH

K,(¢25°C)|17,72.10° | 1,75.10°° 1,35.10°° 6,25.10°°

Dung dich carboxylic acid lam quy tim chuyén thanh
mau do.

a) Phan umg voi kim loai

Dung dich carboxylic acid phan ing duoc voir cac kim
loai dirng trwedc hydrogen trong day hoat dong hoa hoc
cua cac kim loai va giai phong khi hydrogen.

Vidu1) 2CH,COOH +Mg — (CH,COO),Mg + H,

()

3.Tu dac diém cau tao
cta nhom carboxyl, hay
du doan tinh chat dac
trung cla céc hop chat
carboxylic acid.

8,

s/

C

8+
O__H
Hinh 19.4. Sr dich chuyén

clectron trong nhom carboxyl

()

4.Tu céc gia tri K, cho
trong Bang 19.2, hay cho
biét carboxylic acid no,
don chic, mach hd nao
¢6 tinh acid manh nhat.

iy

Thi nghiém 1. Kha nang
déi mau quy tim cha
acetic acid

Nhing dau dda thuy tinh
vao dung dich acetic acid
5%, sau d6 cham vao gidy
quy tim. Quan sat va nhan
xét sy thay déi mau clia gidy
quy tim.

[1] George W. Gokel, Ph.D. Dean's handbook of organic chemistry 2nd edition. Mc Graw - Hill.
[2] W. M. Haynes (Editor-in-Chief), 2017. CRC Handbook, of chemistry and Physics, 97th edition.

CRC Press.
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4.Viét phuong trinh hod hoc
clia phan Ung xay ra gia
propionic acid vai:
a)Zn.
b) CuO.
¢) Cu(OH),.
d) CaCO,.

5.Trinh bay cach phéan biét cac
dung dich sau: acetic acid,
acrylic acid, acetaldehyde.

Am (siéu) dun nudc lau ngay
thuong cé6 mét 16p can bam
dudi ddy. Hay dé xuat mot
phuong phap don gidn dé
loai I&p can doé.

e

(&)

6. Do phan (ng ester hoa la
phan Ung thuan nghich
nén hiéu suat cha phan
Ung thudng khoéng cao.
Dé xuat cac bién phap dé
nang cao hiéu suat cla
phan ung ester hoa.

136/ HOA HOC 11
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Thi nghiém 2. Phan ting ctia acetic acid véi magnesium
Chuan bi: Dung dich CH,COOH 1 M, phoi bao magnesium;
6ng nghiém.

Tién hanh: Cho 1 - 2 mL dung dich acetic acid 1 M vao éng
nghiém, sau d6 cho thém vao vai mau magnesium.

Yéu cau: Quan sat, mé ta hién tugng xay ra va giai thich.

b) Phan umg voi cac base va oxide base
Carboxylic acid phan ng duoc voi cac base va oxide
base. tao thanh muo1 va nudec.

CH,COOH + NaOH — CH,COONa + H,0

2CH,COOH +MgO — (CH,CO0) Mg + H,0

c) Phan g voi muoi

Carboxylic acid phan rng duoc vo1 mot s6 muoi. Chang
han dung dich acetic acid phan tng dugc vé1 mudi
sodium carbonate.

2CH,COOH + Na,CO, — 2CH,COONa + H,0 + CO,

@
Thinghiém 3. Phan Uing cta acetic acid v&i sodium carbonate
Chuan bi: Dung dich CH,COOH 1 M, dung dich Na,CO, 1 M;
6ng nghiém, diém.
Tién hanh: Cho 1 - 2 mL dung dich sodium carbonate 1 M vao
6ng nghiém. Nhé tiép vao 6ng nghiém 1 - 2 mL dung dich acetic
acid 1 M. Bua que diém dang chay vao miéng éng nghiém.
Yéu cau: Quan sat, mé ta hién tugng xay ra va gidi thich.

2. Phan iing ester hoa

Trong diéu kién nhiét do thich hop va co xuc tac (thwong la
dung dich sulfuric acid dac), carboxylic acid (RCOOH) phan
trng voi alcohol (R’OH) tao ra ester (RCOOR’). Phan ung
giita alcohol va carboxylic acid tao thanh ester diroc goi la
phan img ester hoa. Ester sinh ra thuong it tan trong nudc,
nhe hon nuoc, ndi 1én trén va thurong co6 mui thom dac trung.

S0, dic, t°

H
RCOOH + H-O-R’=———= RCOOR’ + H,0



Viass)
CH,COOH + HOC_H, CH,COOCH, + H,0
acetic acid ethyl alcohol ethyl acetate

H SO, dic, t° 7.Trong thi nghiém diéu ché
ethyl acetate, vi sao khéng
dun séi hén hgp phén
Ung? Vai tro cdia dung dich
sodium chloride bao hoa
la gi?

Phan trng ester hoa dién ra thuan nghich va can chat xuc
tac dé xay ra nhanh hon.

@
Thi nghiém 4: Phan ing diéu ché ethyl acetate
Chuién bi: Con 96°, acetic acid nguyén chat, dung dich H,SO, dac, dung dich NaCl bao hoa, 6ng
nghiém.
Tién hanh: Cho 1 mL c6n 96° vao trong éng nghiém. Cho tiép vao trong éng nghiém 1 mL acetic
acid nguyén chat. Thém vao éng nghiém 1 - 2 giot dung dich sulfuric acid dam dac va lac déu, diing
bong sach nut miéng éng nghiém. Sau dé, dun cach thuy trong cdc thuy tinh & nhiét d6 65 — 70 °C
trong khoang thdi gian 5 — 7 phut. Lam lanh 6ng nghiém réi cho thém vao 2 mL dung dich sodium
chloride bao hoa. Dé yén 6ng nghiém.
Yéu cau: Quan sat, mé ta hién tugng va gidi thich.
Chu y an toan: Can than khi lam viéc véi dung dich HZSO4 dac.

() UNG DUNG VA DIEU CHE
1. Ung dung

Mot luong 16n acetic acid dugc st dung dé san xuét vinyl acetate va cellulose acetate.
Vinyl acetate droc diung san xuat keo dan va chat két dinh trong san xuat gidy, san
xuét to (to vinylon)....; cellulose acetate dugc st dung lam ta dwoc trong san Xuat
thudc, san xuit to, phim anh,... Acetic acid con duogc st dung dé té)ng hop aluminium
monoacetate (Al(OH),COOCH,) lam chat cAm mau trong cong nghiép dét may, tong hop
ethyl acetate, butyl acetate lam dung mo1 (dé pha son), tong hop muér ammonium acetate
(CH,COONH,) dé san xuét acetamide — mét chit co tac dung loi tiéu va lam toat mo héi;
tong hgp phenylacetic acid dung trong cong nghiép nude hoa, tong hop penicillin, tong
hop chloroacetic acid diung trong san xuét chét diét c6 2.4-D va 2.4.5-T.... Dung dich
acetic acid 2 — 5% duoc ding lam gidm 3n, lam chat tiy cin trong siéu dun nudc va
nhiéu ng dung trong doi song hing ngay.

Rét nhiéu carboxylic acid khac dugc ung dung trong doi séng va san xuat. Acrylic acid
va methacrylic acid dwoc dung dé san xuét thuy tinh hitu co. Benzoic acid véi liéu luong
nho duoc dung lam chit bao quan thue pham. Salicylic acid duoc ding san xuat thude
cam aspirin, thuéc giam dau methyl salicylate. Mot s6 acid béo nhu palmitic acid va
stearic acid dugc ding dé san xuét xa phong. Mét s6 dicarboxylic acid nhu adipic acid,
phthalic acid duoc dung tong hop polyester, polyamide.... dé san xuit to soi.
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X0 conicr MR

Hién nay, mét luong I6n
acetic acid trong céng
nghiép dugc san xuat
bang cach carbonyl hoa
methanol:

CH,OH + CO "> CH,COOH

#

g EM COBIET B Y

Xuc tac cho phén ung ©

thudng la  (CH,COO),Mn

1

1

]
5

hoéc (CH,CO0)_Co.

2. Diéu ché
Trong cong nghiép, cac carboxylic acid droc san xuit bing
phuong phap oxi hoa cac alkane khai thac tir dau mo.

2R-CH,-CH,-R’+ 50, 2.2, 2R-COOH +2R’-COOH +2H,0
(R va R’ 1a cac gbc hydrocarbon).

Acetic acid ciing dwgc diéu ché bing phuong phap nay
tur butane.

2CH,CH,CH,CH, +50, P 4CH,COOH+2H,0®
Tir xa xua, con nguoi di ¢ thé diéu ché acetic acid bing
phuong phap lén men. Day la qua trinh oxi hoa dung
dich ethyl alcohol loang bing oxygen khong khi & diéu
kién thuong, dudi tac dung ctia men giam. Phan ng hoa
hoc xay ra nhu sau:

C,H,OH + 0, MeMEM _ o COOH + H,0

XLt

[.én men c6 uu diém la d& thuc hién, san phfim c6 mui thom dic trung. Nhuoc diém
ctia phuong phuong phap nay la thoi gian Ién men thuong kéo dai, nang suét thap va
acetic acid thu dwoc c6 nong do thap. Hién nay, phuong phap nay chi duoc st dung dé
san xuat mot san lwong nho acetic acid va chii yéu diung lam giam an.

?

(138

Carboxylic
acid
Nhém -COOH
lién két truc tiép
V@i nguyén tu
carbon hoac
hydrogen

'HOA Hoc 11

* + Tén hydrocarbon (bo e) + oic + acid ]

+ Thé l1d6ng hoac ran.
» « TUC1-C3 tan v6 han trong nudc
« Nhiét dé s6i cia RCOOH cao hon clia ROH

1. Tinh acid yéu: RCOOH H*+ RCOO
« Dung dich lam d&i mau quy tim;

+ Tac dung kim loai, base, oxide base, mudi,...

2.Phan (ing este hoa:
RCOOH + ROH X

RCOOR' + HOH

\\ - Oxi hoa alkane
|+ Lén men gidm: C,H,OH + O,—CH,COOH + H,0

- Acetic acid dung lam giam; dung trong céng
.. nghiép dét, duoc phadm, san xuit nuéc hoa,...

~

+ Carboxylic acid khac cing cé nhiéu ting dung



Bai 1.

Bai 2.

Bai 3.

Bai 4.

Bai 5=

Bai 6*.

Hop chat X ¢6 cong thire céu tao: (CH,),CHCH,COOH. Tén ciia X la
A. 2-methylpropanoic acid. B. 2-methylbutanoic acid.
C. 3-methylbutanoic acid. D. 3-methylbutan-1-oic acid.

Chét nao sau day co6 nhiét do so1 cao nhat?
A. Propan-1-ol. B. Acetaldehyde.

C. Formic acid. D. Acetic acid.

Trinh bay phwong phap hod hoc dé phén biét cac dung dich sau: ethanol, glycerol,
acetaldehyde va acetic acid.

Dun nong 12 gam acetic acid vo1 13,8 gam ethanol (c6 dung dich H,SO, dac
lam xtc tac) thu duoc 11 gam ester. Tinh hiéu suit ciia phan trng ester ho4.

Giam duoc sit dung kha pho bién dé ché bién thic dn. Ban Mai mudn xac
dinh nong dé acetic acid co trong gidm bang cach st dung dung dich sodium
hydroxide 0,1 M dé chuan do. Ban ldy miu giam dn dé dé 1am thi nghiém va két
quéa chuan dé 3 lan nhu bang sau:

Thi nghiém ‘Thé tich gidm (mL) | Thé tich du;gggiéh Naq_;?b,l M chn ding (mL)

1 5.0 25.0
2 5,0 25,0
3 5,0 24.9

Hay giup ban Mai xac dinh ndng dé mol cua acetic acid trong gidm.

Hop chat X duoc ding nhiéu dé tong hop polymer. Két qua phén tich nguyén t6 cho
thay X ¢6 %C = 50%, %H = 5,56% (vé khéi lwong), con lai 1a O. Trén phd do MS
cta X thay xuat hién peak ciia ion phén tir [M*] ¢6 gia tri m/z = 72. Trén phd IR cia
X théy xudt hién m6t peak réng tir 2 500 — 3 200 cm ™, mét peak & 1 707 cm . Lap
luan va du doan cong thirc cau tao cuia X.

HOA HOC nf '\ﬁg
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Dein wine Dsank - THPT Nam Tuco - Nam Dinks
Group: TAT fIg‘f?j VAT LY CT GDPT 2018
BANG GIAI THICH THUAT NGU

Giai thich thuat ngiv

can bing déng | trang thai can bing nhung vin ddng thoi dién ra phan tng thuan va |
(phan tmg hoa hoc) | phfm ung nghich ‘

____________________________________________________________________________________________________________________________________________________________________________

i chét gilr thude nhudm trén soi vai bang cach hap phu lam giam
i su phai mau :

chung cat 161 cubn | phuong phép chung cat dua trén sur khuéch tan, bay hoi ciia cac chat
hot nude | ctng voi hoi nude (thuong la chat 16ng it tan trong nudce) ¢ nhiét dé cao

____________________________________________________________________________________________________________________________________________________________________________

' hiéu theo nghfa don gian nhit la phan {mg cta chét hitu co, trong do 85, 86, 91,

b0 wng coag | hai hay nhicu phan tir két hop voi nhau dé tao thanhmdt phantir | 92, 95, 96
P Y R ~~w N N N
E ? ltmi phén tmg cong ctia hop chat hitu co vo1 nude 87,114
hydratehoa 67 B N, e B e
, 90, 100
han tme tach i phan tmg trong d6 hai nguyén tir hodc nhom nguyén tir tach ra khoi ; 102103
phan ung | mot phan tir ma khéng c6 nguyén tir hay nhom nguyén ti nao thay thé : 10’4
B [ . Dy A e e
hin tme the . phan {mg trong do mot nguyén tir hay nhom nguyén tir trong phan tir : 92 93,05
phan tmng : duoc thay thé béng nguyén tir hay nhom nguyén tit khac : 96 9;3
| 1a mot trong cac ki thudt phén tich thuong dung c_ié tach cac chét trong
- m6t hdn hop. N6 bao gdm viée cho mAu chira chét can phén tich trong
e b | "pha dong", thudng la dong chay cua dung méi, di chuyen qua "pha ! 7. 60. 61

tinh". Pha tinh tr'} hodn su di cl?uyén cua cé:c thanh Ph%in trong mau.
. Khi cac thanh phén nay di chuyén qua hé thong vén toc d6 khac nhau, :
| chung s€ duoc tach khéi nhau theo thot gian :

BANG Ki HIEU VIET TAT

Ki hiéu chir viét tat Chir viét day dia

(140) 1 HoA Hoc 11
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Ma sé: ...
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Mang cudc song vao bai hoc
Pwa bai hoc vao cudéc sdng

/"4ch gido khoa Hod hoc 11 dugc tap thé cac nha
khoa hoc, nha gido giau kinh nghiém bién soan theo
Chuong trinh gido duc phé théng 2018 nham dép ng
yéu cau déi mdi vé ndi dung va phuang phap day hoc;
gbm nhiing bai hoc duoc thiét ké céng phu nham

g6p phan gitip céc em phét trién dugc nhitng pham chat
va nang luc can thiét cting nhu hinh thanh dinh hudng
nghé nghiép cho tuong lai.

SachgidokhoaHod hoc 11 cuing véisuhodtrgcliasach
gido khoa dién tlrgitp cac em cling c6 va van dung duoc
t6t nhat cac kién thuc, ki nang trén I6p.
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