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Chuong 

NGUYEN Tir 
y^ Khai niem nguyen tuf. Thanh phan cau tao, l<ich 
thtrdc va khdi ii/ong cua nguyen tCf. 

^ Cau tao v6 nguyen tCf. Moi lien he giufa cau tao 
nguyen tCf va tinh chat cua cac nguyen to. 

Bo (Niels Bohr) 
(1885-1962) 



m 1 THANH PHAN NGUYEN TIT 
TCt thdi CO Hi Lap, cac niia triet iiqc tlieo tnfdng ptiai De-mo-crit 
(Democritus) ciio rang cac ciiat deu cau tao tCrnliCmgptian tCrrat nlio 
dugc ggi la "atomos", nghia la khong chia nho han dugc nda. 
Cho den tan giUa the ki XIX, ngUdi ta cho rang : Cac chat deu dugc 
tao nen tU nhUng hat cue ki nho be khong thd phan chia dugc nUa, 
ggi la nguyen tCr. 
Nhumg cong trinh thuc nghiem vao cuoi the ki XIX, dau the kiXX da 
chiing minh nguyen tCr co that va co cau tao phUc tap. 

• Vay nguyen tiir co kich thirdc, khoi lUdng va thanh phan 
cau tao nhu the' nao ? 

• Kich thudc, khoi luong va dien tich cua cac hat tao nen 
nguyen tu la bao nhieu ? 

I - THANH PHAN CAU TAO CUA NGUYEN TU 

1. Electron 

a) Su t im nx electron 

Nam 1897, Tom-xon (J.J. Thomson), nha bac hoc ngirdi Anh, khi nghien ciru 
hien tuong phong dien trong chan khong da phat hien ra tia am eye, ma ban chat 
la chiim cac hat nho be mang dien tich am, goi la cac electron. 

Tom-xon cho phong dien vgi hieu dien the 15 000 von qua hai dien cue gan vao dau cua 
mgt ong kin da rut gan het khong khi (ap suat chf con 0,001 mmHg) thi thay man huynh 
quang trong ong thuy' tinh phat sang. Man huynh quang phat sang do sUxuat hien cac tia 
khong nhin thay dugc di tU cue am den cue duang. Tia nay duge ggi la tia am cue, tia am 
cue bl lech ve phia cue duang khi dat ong thu^ tinh trong mgt dien trudng. Tia am euc la 
chum hat mang dien tieh am va mdi hat deu ed khoi lugng dugc ggi la electron, ki hieu 
la e (hinh 1.1 vai.2). 
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b) Khoi luong va dien tich ciia electron 

Bang thuc nghiem, ngucri ta da xac dinh duoc khoi luong va dien tich ciia electron. 

Khoi luong : m^ = 9,1094.10-31 kg. 

Dien tfch : q̂  = -1,602.10-19 c (cu-l6ng) 

Ngucri ta chua phat hi6n dugc dien tfch nao nho hon 1,602. lO-i^C nen no dugc 
dung lam dien tich dcfn vi, dien tfch cua electron dugc quy udc la 1-. 

2. Sir tim ra hat nhan nguyen tir 

Nam 1911, Ro-do-pho (E.Rutherford) va cac cong su da cho cac hat a(*) ban 
pha m6t la vang mong va dung man huynh quang dat sau la vang de theo d5i 
dudng di cua hat a. Ket qua thf nghiem cho tha'y hfiu het cac hat a deu xuyen 
thang qua la vang, nhung co mdt sd ft hat di lech hudng ban ddu va mgt sd rat 
ft hat bi bat lai phfa sau khi gap la vang (hinh 1.3). 
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Hinh 1.3. M6 hinh thi nghidm kham pha ra hat nhan nguyen tCt 

Dieu nay chi cd th^ dugc giai thfch la nguyen tu co cdu tqo rdng, cac electron 
chuyin ddng xung quanh mdt hat mang dien tich ducfng co kich thudc rdt nho 
so vdi kich thudc cua nguyen tic, nam d tam ciia nguyen tir. Do la hat nhdn cua 
nguyen tic. 

(*) Hat mang di6n tich 2+, co khdi luang xa'p xi 4 \in khoi luong cua nguyen tir hidro 



3. Cau tao cua hat nhan nguyen tir 

a) Su tim ra proton 
Nam 1918, Ra-do-pho khi ban pha hat nhan nguyen tu nito bang hat cc da quan 
sat dugc sir xuat hien hat nhan nguyen tu oxi va mdt loai hat cd khdi lugng 
1,6726.10-27 kĝ  mang mdt don vi dien tfch duong (e^ hay 1+). Hat nay la mdt 
thanh phan cau tao cua hat nhan nguyen tu dugc ggi la proton, kf hieu bang 
chir p. 

b) Su tim ra notron 
Nam 1932, Chat-uych (J.Chadwick) (cdng tac vien cua Ro-do-pho) dung hat a 
ban pha hat nhan nguyen tu beri da quan sat dugc su xuat hien mdt loai hat mdi 
cd khdi lugng xap xi khdi lugng cua proton, nhung khdng mang dien, dugc ggi 
la notron, kf hieu bang chir n. 

Nhu vay, hat nhdn nguyen tic cua moi nguyen to deu co cdc hat proton vd n(ytrod*\ 

Ket luan : Thanh phan cau tao ciia nguyen tu gdm : 

Hat nhdn ndm a tdm ciia nguyen til gom cdc hat proton vd nc/tron. 

Vo nguyen tii gom cdc electron chuyen dgng xung quanh hat nhdn. 

Bang 1.1 
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Qua bang 1.1 ta thay khdi lugng cua proton hoac notron ldn hon khdi lugng ciia 
electron khoang 1840 Ian, do dd cd the ket luan : Kho'i luang ciia nguyen tic tap 
trung hdu hit 6 hat nhdn, khoi luong cua cdc electron Id khong ddng ke so vol 
khdi luang cua nguyen tic. 

(*) Rieng nguyen to hidro c6 mot loai nguyen tu trong hat nhan chi co mot proton va khong 
CO natron. 



II - KICH THUOC VA KHOI LUONG CUA NGUYEN TU 

Ngay nay, cac nha khoa hgc cQng da xac dinh dugc kfch thudc va khdi lugng 
cac hat tao nen nguyen tu. 

Nguyen tu ciia cac nguyen td khac nhau cd kfch thudc va khdi lugng khac nhau. 

1. Kich thuToc 
Neu hinh dung nguyen tu nhu mdt qua cau trong dd cd cac electron chuyen 
ddng rat nhanh xung quanh hat nhan, thi nguyen tir dd cd dudng kfnh 
khoang lO'i^m. 

De bieu thi kfch thudc nguyen tir, ngudi ta dimg don vi nanomet (viet tat la nm) 
o 

hay angstrom (kf hieu la A ). 

Inm = 10-9m ; IA = lO'iOm ; 1 nm = IOA. 

a) Nguyen tii nhd nhat la nguyen tii hidro co ban kinh khoang 0,053 nm. 

b) Dudng kinh cua hat nhan nguyen tii con nhd hon, vao khoang 10^ nm. 

Nhu vay, dudng kfnh cua nguyen tu" ldn hon dudng kfnh cua hat nhan khoang 

10 000 lan 
10 'nm ^ ^^4 

10"^ nm 
V 

Neu hinh dung hat nhan la qua cau cd dudng kfnh 10 cm thi nguyen tir la qua 
cau cd dudng kfnh 1000 m = 1 km. 

c) Dudng kinh cua electron va ciia proton cdn nhd hon nhieu (khoang IQ-^nm). 
Electron chuyen ddng xung quanh hat nhan trong khdng gian rdng ciia 
nguyen tii. 

2. Khoi lupng 

Ta khd tudng tugng dugc 1 g ciia bat ki chat nao ciing chiia tdi hang ti ti nguyen tir. 

Thi du : I g cacbon cd tdi 5.10^2 (50 000. lO .̂lO )̂ nguyen tir cacbon (tUc la nam 
muoi nghin ti ti nguyen tir cacbon). 

Vay, de bieu thi khdi lugng cua nguyen tir, phan tir va cac hat proton, natron, 
electron ngudi ta dung don vi khdi lugng nguyen tir, kf hieu la u(*), u cdn dugc 
ggi la dvC. 

(*) Trong mot so tai lieu, ngudi ta con goi la amu (atomic mass unit). 



1 u bdng -J2 khdi luang cua mot nguyen tu ddng vi cacbon 12. Nguyen tir nay 

cd khdi lugng la 19,9265.10-27 kg. 

lu = ^^-^^^^-^Q'^'^^g = l,6605.10-2\g 
12 

Khdi lugng cua 1 nguyen tir cacbon la 19,9265.10-27 kg = 12 u. 

Khdi lugng cua 1 nguyen tir hidro la 1,6738.10-27 kg = 1 u. 

BAI TAP 

1. Cac hat cau tao nen hat nhan cua hau het cac nguyen tu" la 

A. electron va proton. C. natron va electron. 

B. proton va natron. D. electron, proton va natron. 

Hay chgn dap an diing. 

2. Cac hat cau tao nen hau het cac nguyen tCr la 

A. proton va electron C. natron va proton 

B. natron va electron D. natron, proton va electron. 

Hay chpn dap an dung. 

3. Ket qua phan tfch cho thay trong phan tCr khi CO2 c6,27,3% C va 72,7% O theo khdi 

lugng. Biet nguyen tij" khoi cua C la 12,011. Hay xac djnh nguyen tCr khdi cua oxi. 

4. Bie't rang khdi lugng mot nguyen tu" oxi nang gap 15,842 Ian va khdi lugng cua nguyen 
1 

tu cacbon nang gap 11,906 Ian khoi lugng cua nguyen tCf hidro. Hoi neu chgn — khoi 

lugng nguyen tCf cacbon lam dan vi thi H, O c6 khdi lugng nguyen tu" la bao nhieu ? 



(Bdi 2 HAT NHAN NGUYEN TIT 
NGUYEN TO HOA HOC 

• Sir lien quan giua so ddn vj dien tich hat nhan vdi so proton 
va so electron. 

• So khoi cua hat nhan dudc tinh nhu the nao ? 

• Khai niem nguyen to hoa hoc. 

I - HAT NHAN NGUYEN TU 

1. Dien tich hat nhan 

Hat nhan gdm cac hat proton va natron. Neu hat nhan cd Z proton, thi dien tfch 

ciia hat nhan bang Z+ va sd don vj dien tfch hat nhan bang Z. 

Nguyen tir trung hoa dien nen sd proton trong hat nhan bang sd electron ciia 

nguyen tu. Vay trong nguyen tir: 

Sd dan vi dien tich hat nhdn = sd proton = sd electron. 

Thi du : Sd don vi dien tfch hat nhan nguyen tir nito la 7, vay nguyen tir nito cd 

7 proton va 7 electron. 

2. So khoi 

Sd khdi cua hat nhan, kf hieu la A, bang tdng sd proton (Z) va tdng sd notron (N). 

A = Z + N 

Thi du : Hat nhan nguyen tir cacbon cd 6 proton va 6 notron. Vay sd khdi ciia 

hat nhan nguyen tir cacbon la 12. 

Hat nhan cua nguyen tir natri cd 11 proton va 12 notron. Vay sd khdi cua hat 

nhan nguyen tir natri la 23. 



II - NGUYEN TO HOA HOC 

1. Djnh nghia 

Nguyen td hod hgc Id nhung nguyen tic co ciing dien tich hat nhdn. 

Nhu vay, tat ca cac nguyen tir ciia ciing mdt nguyen td hoa hgc deu cd cung sd 
proton va ciing sd electron. Thf du : Tat ca cac nguyen tir cd ciing sd don vi dien 
tfch hat nhan la 6 deu thudc nguyen to cacbon. Cac nguyen tir cacbon d6u cd 6 
proton va 6 electron. 

Nhiing nguyen tic co cung dien tich hat nhdn deu co tinh chd't hod hgc gidng nhau. 

Cho den nay, ngudi ta da biet 92 nguyen td hoa hgc cd trong tu nhien va khoang 

18 nguyen td nhan tao dugc tdng hgp trong cac phdng thf nghiem hat nhan. 

2. So hieu nguyen tir 

So dan vi dien tich hat nhdn nguyen tic cua mot nguyen td dugc ggi Id sd hieu 
nguyen tu cua nguyen td do. 

Sd hieu nguyen tir (kf hieu la Z) cho biet: 

- So proton trong hat nhan nguyen tir. 

- Sd electron trong nguyen tir. 

Neu biet sd khdi A va sd hieu nguyen tir Z ta biet dugc sd proton, sd notron 
(N = A - Z) cd trong hat nhan nguyen tir va sd electron cua nguyen tir dd. 

3. Ki hieu nguyen tir 

Sd don vi dien tfch hat nhan va sd khdi dugc coi la nhiing dac trung co ban ciia 

nguyen tir. De kf hieu nguyen tir, ngudi ta thudng ghi cac chi sd dac trung d ben 

trai kf hieu nguyen td X vdi sd khdi A d phfa tren, sd hieu nguyen tir Z d phfa 
A dudi: ^ X • 

Thi du : \^c\, cho biet nguyen tir clo cd sd khdi la 35 va sd hieu nguyen tu 
la 17. 

10 



BAI TAP 

1. Nguyen td hoa hgc la nhung nguyen tu" c6 cung 

A. so khdi. 

B. sd notron. 

C. sd proton. 

D. sd natron va sd proton. 

Chpn dap an dung. 

2. Kl hieu nguyen tCr bieu thj day du dac trung cho nguyen tii' cua mgt nguyen td hoa hgc 
vi no cho bie't 

A. sd khdi A. C. nguyen tCr khdi cua nguyen tCr. 

B. sd hieu nguyen tCr Z. D. sd khdi A va sd dan vj dien tich hat nhan. 

Chgn dap an dung. 

3. Hay cho bie't mdi lien he giOa sd proton, sd dan vj dien tfch hat nhan va sd electron 
trong mgt nguyen tCr. Giai thfch va cho thi du. 

4. Hay cho biet sd dan vj dien tfch hat nhan, sd proton, sd natron va sd electron cija cac 
nguyen tCf c6 kf hieu sau day : 

a) ^ L i , 2 > , ? i K , ^ g C a , 2 | ^ h . 

b) H^He, lc ,^ l0 ,?^P, iFe. 

5. Ytri (Y) dung lam vat lieu sieu din co sd khdi la 89. DUa vao bang tuan hoan, hay xac 
djnh sd proton, so natron va sd electron cua nguyen til' nguyen td Y. 

11 



DONG VI. NGUYEN TU K H 6 I VA 
NGUYEN TIT K H 6 | TRUNG BJNH 
• The nao la dong vj, nguyen tur khoi, nguyen tijr khoi 

trung binh ? 
• Cach xac djnh nguyen tur khoi trung binh. 

• DONG VI 
Cac nguyen tir ciia cung mdt nguyen td hoa hgc cd the cd sd khdi khac nhau. So 
dl nhu vcly vi hat nhan ciia cac nguyen tir dd cd cung sd proton nhung cd the 
khac sd notron. 
Cdc ddng vi cua cung mgt nguyen td hod hgc la nhitng nguyen tic co cung so 
proton nhung khdc nhau ve sd natron, do do sd khdi A cua chung khdc nhau. 

cac ddng vi dugc xep vao cung mdt vi trf (d nguyen td) trong bang tuan hoan. 
Thf du nguyen td hidro cd ba ddng vi : 

a)Proti(]H) 

Hat nhan gom 1 proton 
(tri/dng hop duy nhat 
khong co notron),chiem 
99,984% s6 nguyen tii 
hidro tu nhien 

Hat electron 

0 
b)Dateri(^H) 

Hat nhan gom 1 proton va 
1 natron, chiem 0,016% 
so nguyen tir hidro tu nhien 

O Hat proton 

© 
c)Triti(^H) 

Hat nhan gom 1 proton va 2 notron 
(trudng hap duy nhat c6 s5 natron 
bing 2 Ian so proton). D6ng vi nay 
chi chiem khoang 10^^% so nguyen 
tu hidro tu nhien • Hat natron 

Hinh 1.4. Sa do cau tao nguyen tCl cac dong vi cCia nguyen to hidro 

Phan ldn cac nguyen td hoa hgc la hdn hgp ciia nhieu ddng vi. Ngoai khoang 
340 ddng vi tdn tai trong tu nhien, ngudi ta da tdng hgp dugc hon 2400 ddng vi 
nhan tao. Cac ddng vi cua cung mdt nguyen td hoa hgc cd sd notron trong hat 
nhan khac nhau, nen cd mdt sd tfnh chat vat If khac nhau. 

Thi du : C) trang thai don chat, ddng vi 37 Q^ cd ti khdi ldn hon, nhiet do ndng chay 

va nhiet do sdi cao hon ddng vi 17CI. 

12 



Ngudi ta phan biet cac ddng vi b6n va khdng ben. Hau het cac ddng vi cd sd hieu 
nguyen tir ldn hon 82 (Z > 82) la khdng ben, chirng cdn dugc ggi la cac ddng vi 
phdng xa. 

Nhieu ddng vi, dac biet la cac ddng vi phdng xa, dugc sir dung nhieu trong ddi 
sdng, y hgc, nghien cUu su phat trien cua cay trdng,... 

II - NGUYEN TU KHOI VA NGUYEN TU KHOI TRUNG BINH 

1. Nguyen tir khoi 

Nguyen tir khdi la khdi lugng tuong ddi cua nguyen tir. 

Nguyen tic khdi cua mgt nguyen tic cho bie't khdi lugng cua nguyen tu do ndng 
gdp bao nhieu ldn dan vi khdi lugng nguyen tu. 

Khdi lugng ciia mgt nguyen tir bang tdng khdi lugng cua proton, notron va 
electron trong nguyen tu dd. Proton va natron deu cd khdi lugng xap xi 1 u. 
Electron cd khdi lugng nhd hon rai nhieu (0,00055 u), nen cd the coi nguyen tir 
khdi xap xi sd khdi ciia hat nhan. 

2. Nguyen tir khoi trung binh 

Hau hei cac nguyen td hoa hgc la hdn hgp cua nhieu ddng vi vdi ti le phan tram 
sd nguyen tir xac dinh, nen nguyen tir khdi cua cac nguyen td cd nhieu ddng vi 
la nguyen tir khdi trung binh ciia hdn hgp cac ddng vi cd tfnh den ti le phan tram 
sd nguyen tir cua mdi ddng vi. 

Gia sir nguyen td cd hai ddng vi A va B. Ggi A la nguyen tir khdi trung binh, 
A la nguyen tir khdi cua ddng vi A, a la ti le phan tram sd nguyen tir cua ddng 
vi A ; B la nguyen tir khdi cda ddng vi B, b la ti le phan tram sd nguyen tir cua 
ddng vi B. Ta cd : 

- aA + bB 
A = 

100 
Trong nhung tfnh toan khdng can do chfnh xac cao, ngudi ta coi nguyen tir khdi 

bang sd khdi. 

Thi du : Nguyen td clo cd 2 ddng vi ben ^^Cl chie'm 75,77 % va ^yjC\ chiem 

24,23%. Nguyen tir khdi trung binh ciia clo la : 

— 75 77 24 23 

13 



BAI TAP 

1. Nguyen td cacbon co hai dong vj ben : ''§C chiem 98,89% va ''^C chiem 1,11%. 
Nguyen tCr khdi trung binh cua nguyen td cacbon la 

A. 12,500 C. 12,022 

B. 12,011 D. 12,055 

Chgn dap an dung. 

2. Cho biet sd proton, sd natron va sd electron cua cac dong vj sau day : 

„v 28qi 29c: 30qi 
a) 1401, 1401, -1401 • 

y.s 5 4 p - 5 6 p p 5 7 p 5 8 p 
D) 26 '^®' 26 '^®' 26 '^®' 2 6 ^ ® -

3. Nguyen tCr khdi trung binh cua bac bang 107,02 Ian nguyen tu" khdi ciia hidro. Nguyen 
tCr khdi cua hidro bang 1,008. Tfnh nguyen tCr khdi trung binh cua bac. 

4 Cho hai dong vj hidro va hai dong vj cija clo v6i ti le phan tram sd nguyen tu" chie'm 

trong tu nhien nhu sau: ]H(99,984%),^H(0,016%), ^^Cl(75,77 %), ^^1 (24,23%). 

a) Tfnh nguyen tu" khdi trung binh cua moi nguyen td. 

b) C6 the CO bao nhieu loai phan tCr HCI khac nhau tao nen tU hai ddng vi cua hai 
nguyen td do ? 

c) Tfnh phan tu" khdi cua m6i loai phan tu" noi tren. 
5 Nguyen tCf khdi trung binh cua dong bang 63,546. Trong tu nhien, dong c6 hai dong vj 

29CU va | |Cu . Tfnh ti le phan tram sd nguyen tCrcua dong vi | |Cu ton tai trong tu nhien. 

i Cho hai dong vj ĴH (kf hieu la H) va ^H (kf hieu la D). 

a) Viet cac cong thdc phan tu" hidro c6 the c6. 

b) Tfnh phan tCr khdi cua m6i loai phan tCr. 

c) Mgt li't khf hidro giau dateri ( ̂ H ) d dieu kien tieu chuan nang 0,10 g. Tfnh thanh phan 
phan tram khdi lugng tdng dong vj cua hidro. 

^itliiu. 
SU PHONG XA 

1. Sir phan ra hat nhan - phong xa va phan hach 
Tfnh phdng xa la tfnh chat ciia mot sd hat nhan nguyen tu khdng b^n cd the tir 
bien ddi va phat ra cac buc xa hat nhan (thudng dugc goi la cac tia phdng xa). 
Cac nguyen tu cd tfnh phdng xa goi la cac ddng vj phdng xa, cdn cac nguyen tii 
khdng phdng xa goi la cac dong vi ben. Cac nguyen td chi gdm cac ddng vi 
phdng xa (khdng cd ddng vj ben) ggi la nguyen to phong xa. 

14 
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Tia phdng xa cd the la chum cac hat mang dien duang nhu hat a (phdng xa a), 
hat proton ; mang dien am nhu chum electron (phdng xa p) ; khdng mang dien 
nhu hat ncrtron hoac tia y (cd ban cha't gid'ng nhu anh sang nhung nang lugng Idn 
han nhieu). Su tu bien ddi nhu vay ciia hat nhan nguyen tu, thudng ggi la su 
phan ra phdng xa hay phan ra hat nhan. 

Tu phan hach, la qua trinh hat nhan ciia cac nguyen tu phdng xa cd sd khdi Idn 
nhu 235U tu va ra thanh cac manh hat nhan kem theo su thoat ra natron va mdt 
sd hat ca ban khac, cung la mdt dang cua su phan ra hat nhan. 
Trong tu phan hach va phan ra hat nhan deu cd su hut khdi lugng, tuc la tdng 
khdi lugng ciia cac hat tao thanh nhd han khdi lugng ciia hat nhan ban dau. Khdi 
lugng bj hao hut nay chuyen hoa thanh nang lugng khdng Id dugc tfnh theo 
phuang trinh ndi tieng ciia Anh-xtanh (A.Einstein) : AE = Am.c2. Trong dd, AE la 
nang lugng thoat ra khi phan ra hat nhan (nang lugng nay nam trong ddng nang 
cua cac hat thoat ra khi phan ra hat nhan va nang lugng ciia buc xa y) ; Am la do 
hut khdi ; c = 2,988.10^ m/s la van tdc anh sang trong chan khdng. 

2. Sir phong xa tir nhien 
Nam 1896, nha vat li ngudi 
Phap, Bec-ca-ren (A.Becquerel) 
va sau dd la dng ba Pi-e Quy-ri 
va Ma-ri Quy-ri (Pierre Curie va 
Marie Curie) phat hien ra rang 
cac hgp chat ciia urani cd kha 
nang tu phat ra nhung tia khdng 
nhin thay dugc, cd the xuyen 
qua nhung vat ma tia sang 
thudng khdng di qua dugc, ggi 
la cac tia phdng xa. Dudi tac 
dung ciia dien trudng tia phdng 
xa bj tach lam ba tia : 

- Tia a (anpha) lech ve phfa cue am ciia dien trudng, gdm cac hat a mang hai 
dien tich duang, cd khdi lugng bang khdi lugng ciia nguyen tu heli. 

- Tia P (beta) lech ve phia cue duang ciia dien trudng, gdm cac hat electron. 

- Tia Y (gamma) khdng lech ve cue nao eua dien trudng, ed ban chat gidng nhu 
tia sang (hinh 1.5). 

Nhung nghien cuu ve ban cha't eiia hien tugng phdng xa chung td rang hat nhan 
eua eac nguyen tu phdng xa khdng ben, ti/phan buy va phdng ra cae hat vat chat 
khac nhau nhu hat a, P, kem theo bue xa dien tu nhu tia y. Ddng thdi vdi hien 
tugng phdng xa tu nhien, ngudi ta cung phat hien mdt sd loai nguyen tu eiia mdt 
sd nguyen td nhan tao cung ed kha nang phdng xa. 

Ban tu dien 

Hinh 1.5. Su phong xa tu nhien 
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3. LTng dung cua dong vj phong xa 
Mac du mai tdi nam 1896 hien tugng phdng xa mdi dugc phat hien bdi nha bac 
hoe Phap Bec-ea-ren, nhung eae ddng vj phdng xa da nhanh chdng ddng vai tro 
dang ke trong Ijch su phat trien ciia the ki XX va the ki chi ing ta dang sdng. iJ'ng 
dung ddng vj phdng xa trong cac iTnh vuc khae nhau eiia kT thuat va ddi sdng 
ehij yeu dua tren hai yeu td : (1) Tuang tac manh ciia tia phdng xa vdi moi 
trudng vat ehat ma nd di qua ; (2) Do su phat tia phdng xa, eae ddng vj phdng xa 
d& duge phat hien bang eae may do phdng xa, nen ed the ddng vai trd cua cac 
nguyen tu danh dau. Sau day la mdt vai thf du v^ ung dung ddng vi phdng xa. 

a) Trong nghien cxru sinh hoc va nong nghiep 

Trong nhung thanh tuu rue ra gan day eua nghien cuu di truyen hgc, giai ma gen, 
t im hieu su van chuyen cac axit amin trong ea the sinh vat,... vai t rd eiia cac 
nguyen tu danh dau la rat quan trgng. 

Cac tia phdng xa cd nang lugng Idn, gay ra eae ddt bien gen tao thanh cae gidng 
mdi vdi nhieu tfnh ehat uu viet. Day la ea sd eiia each mang xanh tren the gidi. 
Tia y eiia ddng vj ^oCo la tac nhan tiet tn ing, chdng nam mdc huu hieu trong bao 
quan luang thuc, thuc pham va eac loai hat gidng. 

bJ Trong y hoc 

Trong y hoc, cac ddng vi phdng xa dugc dung rdng rai cho hoat ddng nghien ciiu, 
chan doan va dieu tri. Cac hgp chat danh dau hoa phdng xa cung cap cac thong tin 
giai phSu hoc ve noi tang con ngudi, ve hoat ddng ciia cac ca quan rieng biet, phuc 
vu cho chan doan benh. Tia phdng xa dugc sd dung trong cac phuang phap chup 
cat lap. Tu lau ngudi ta da sd dung ddng vi ^^ i j trong chan doan va dieu trj benh 
tuye'n giap. Tia y co the hdi tu tao thanh chCim tia cd nang lugng Idn, dugc su dung 
nhu mot luai dao sSc (dao gamma ) trong cac ca md khong chay mau dd'i vdi cac 
khdi u nam sau trong nao, ma benh nhan khong can phai gay me, cd the di lai dugc 
ngay sau ca mo,... Nam 2005, mot thie't bi "dao gamma" nhu vay da dugc dua vao 
su dung d Viet Nam (tai Benh vien Trudng Dai hpc Y Khoa Hue). 

c) Trong cong nghiep va nghien cuu khoa hoc 

Phuang phap nguyen tu danh dau duge dung rdng rai de theo ddi su di chuyen 
ciia nudc mat, nude ngam, kiem tra toe do tham qua de, dap, tham dd d i u khf, 
nghien cuu ca che etia eae phan l ing phue tap va do dae cac hang sd hoa If. 

Tia y vdi kha nang dam xuyen manh cho phep kiem tra do dae kbit eiia be tdng 
va cae vat lieu ket khdi, phat hien cae khuyet tat, nut, g l y nam sau trong vat lieu 
ma khdng phai pha mau. 

Nang lugng eiia tia phdng xa ed the gay ra nhieu bien ddi hoa hgc, bie'n tfnh 

nhieu vat lieu tao ra cae vat lieu md i , vdi nhung tfnh chat cue ki ddc dao. 

Cae phuang phap hat nhan ed kha nang phat hien tap chat d ndng do rat nho 

(10-9 - 10-8), da lam thay ddi dang ke dien mao eiia Hoa hgc phan tich hien dai. 

Phan tieh ddng vj cho phep xac djnh tudi eiia mSu dat da hoac m l u hoa thach,... 
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„1 

s i ; CHUYEN DONG CUA ELECTRON 
TRONG NGUYEN TU. 
OBITAN NGUYEN TU 
• Trong nguyen tiir, electron chuyen dong nhirthe nao ? Sir 

chuyen dong cua electron co giong sir chuyen dong cua 
cac vat the ldn hay khong ? 

• The nao la obitan nguyen turva hinh dang cua chung ra sao ? 
Co nhCmg loai obitan nguyen tur nao trong nguyen tur ? 

I - Sir CHUY£N DONG CUA ELECTRON TRONG NGUYEN TU 

1. Mo hinh hanh tinh nguyen tir 

Md hinh nguyen tir cii do Ra-do-pho, Bo va Zom-mo-phen (A. Sommerfeld) 
de xudng. Theo md hinh nay trong nguyen tir cac electron chuyen ddng tren 
nhii"ng quy dao trdn hay bau due xac dinh xung quanh hat nhan, nhu cac hanh 
tinh quay quanh mat trdi (hinh 1.6). Do dd md hinh nay cdn dugc ggi la md 
hinh hanh tinh nguyen tir. 

Tuy nhien, md hinh nay khdng phan anh diing trang thai chuyen ddng cua electron 
trong nguyen tir. Tit nhiing thuyet cua vat li hien dai, ta biet trang thai chuyen 
ddng cua electron (nhung hat vi md -
nhiing hat vd cung nhd) cd nhiing 
khac biet ve ban chat so vdi su 
chuydn ddng cua nhimg vat the vi md 
(vat the ldn) ma ta thudng quan sat 
tha'y hang ngay. 

Md hinh hanh tinh nguyen tit cua 
Ro-do-pho, Bo va Zom-mo-phen cd 
tac dung rai ldn de'n su phat trien li 
thuyet cau tao nguyen tir nhung 
khdng My du de giai thich mgi tinh 
chat cua nguyen tir. 

Electron 

Hat nhan 

Quy dao 
electron 

Hinh 1.6. Mo hinh hanh tinh nguyen tCt 
cua Ra-da-pho, Bo va Zom-ma-phen 
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2. Mo hinh hien dai ve sir chuyen dong cua electron trong nguyen tu, 
obitan nguyen tir 

a) Sir chuyen dgng ciia electron trong nguyen tu" 

Trong nguyen tir, cac electron chuyen ddng rat nhanh xung quanh hat nhan 

khdng theo mdt quy dao xac dinh nao. Gia sir chiing ta cd the chup anh electron 

cua nguyen tir hidro d mdt thdi diem nao dd, ndu chiing ta lai chup anh d mot 

thdi diem tie'p theo thi electron se d mdt vi trf khac. Ne'u chiing ta chdng hang 

trieu bile anh thu dugc sao cho hat nhan triing nhau thi hinh anh thu dugc b^ng 

each lap ghep cd the gidng nhu mdt dam may dugc tao thanh tii mdt sd rat ldn 

cac da'u cham, mdi da'u cham bieu di6n mdt vi tri ciia electron xung quanh hat 

nhan. Ddi vdi nguyen tir hidro, su chuyen ddng cua electron cd the hinh dung 

nhu mdt dam may tich dien am. Ve mat If thuyet, khdng cd dudng bien ro net 

cua dam may tfch dien, nhung thuc te cd the ve thanh mdt mat cong bao quanh 

hau nhu toan bd dien tich cua dam may. 

b) Obitan nguyen tii 

Vung khdng gian bao quanh hat nhan nguyen tir chiia hau nhu toan bd dien tich 

cua dam may dugc ggi la obitan nguyen tir. Tuy nhien, mat do dien tfch khong 

ddng deu trong khdng gian nay. Mat do dien tfch day dac hon d gan hat nhan. 

May electron cua nguyen tir hidro d trang thai co ban hau nhu tap trung trong mot 

vung khdng gian cd dang hinh cau ban kinh trung binh 0,053 nm (hinh 1.7). 

Nhu vay : Obitan nguyen tic Id khu vuc 

khdng gian xung quanh hat nhdn md 

tai do xdc sudt co mat (xdc sudt tim 

thdy) electron khodng 90%. 

Obitan nguyen tir dugc kf hieu la AO 

(Atomic Orbital). 

Hinh 1.7. Dam may electron 
hinh cau cCia nguyen tCt hidro 
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De cho tien Igi va don gian, ngudi ta cung cd the bieu diSn obitan nguyen tir 
hidro bang mdt mat cong net li6n thay cho hinh anh cac da'u cha'm (hinh 1.8). 

Hinh 1.8. BiSu di§n obitan nguyen tH hidro mot each dan gian 

II - HiNH DANG OBITAN NGUYEN TU 
Khi chuyen ddng trong nguyen tir, cac electron cd the chiem nhiing miic nang 
lugng khac nhau dac trung cho trang thai chuyen ddng cua nd. Nhiing electron 
chuyen ddng gan hat nhan hon, chiem nhiing miic nang lugng thap hon tiic la d 
trang thai ben hon, nhiing electron chuyen ddng d xa hat nhan cd nang lugng 
cao hon. Dua tren su khac nhau ve trang thai cua electron trong nguyen tir, ngudi 
ta phan loai thanh cac obitan s, obitan p, obitan d va obitan f. Hinh dang cac 
obitan s va p dugc bieu di6n tren hinh 1.9 va 1.10. 

AOn AOp„ AOp, 

Hinh 1.9. Obitan s Hinh 1.10. Cac obitan p^ , Py va p^ co dang hinh so tam noi 

Tir hinh anh cac obitan nguyen tir, chung ta thay : 

Obitan s cd dang hinh cau, tam la hat nhan nguyen tir. 

Obitan p gdm 3 obitan p^, Py va p^ cd dang hinh sd tam ndi. Mdi obitan cd su 
dinh hudng khac nhau trong khdng gian, chang han obitan p^ dinh hudng theo 
true X, obitan Py dinh hudng theo true y,... 

Obitan d,fc6 hinh dang phiic tap hon. 
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BAI TAP 

1. Obitan nguyen tu" hidro 6 trang thai co ban cd dang hinh cau va c6 ban kfnh trung binh la 

A. 0,045 nm. C. 0,098 nm. 

B. 0,053 nm. D. 0,058 nm. 

Chgn dap an dCing. 

2. Obitan Py cd dang hinh sd tam noi 

A. dugc djnh hudng theo true z. C. dugc djnh hudng theo true x. 

B. dugc djnh hu6ng theo true y. D. khong djnh hudng theo true nao. 

Chgn dap an dung. 

3. Dap an nao diing trong cac dap an sau day ? 

Trong nguyen tu" hidro electron thudng dugc tim thay 

A. trong hat nhan nguyen tilr. 

B. ben ngoai hat nhan, song 6 gan hat nhan vi electron bj hut bdi hat proton. 

C. ben ngoai hat nhan va thudng d xa hat nhan, vi the tfch nguyen tCf la may electron 
ciia nguyen tii' d6. 

D. ca ben trong va ben ngoai hat nhan, vi electron luon dugc tim tha'y 6 bat ki ch5 nao 
trong nguyen tu". 

4. Co the mo ta sU chuyen dgng cua electron trong nguyen tu" bang cac quy dao chuyen 
dgng khong ? Tai sao ? 

5. Theo If thuyet hien dai, trang thai chuyen dgng ciia electron trong nguyen tu" dUOc mo 
ta bang hinh anh gi ? 

6. Trinh bay hinh dang ciia cac obitan nguyen tCf s, p va neu rd sU djnh hudng khac nhau 
cua chiing trong khong gian. 
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LUYEN TAP VE : 
THANH PHAN CAU TAO NGUYEN TU 
KHOI LUONG CUA NGUYEN TU 
OBITAN NGUYEN TU 
• Cung CO kien thiirc ve thanh phan cau tao nguyen tur, hat 

nhan nguyen tur, kich thirdc, khoi luong, dien tich cua cac hat. 

• Hieu khai niem nguyen to hoa hoc, ki hieu nguyen tur, 
dong vj, nguyen tur khoi, nguyen tur khoi trung binh, obitan 
nguyen tur. 

• Ren luyen kT nang xac djnh so electron, proton, notron 
va nguyen tur khoi khi biet ki hieu nguyen tur. 

A - KIEN THllrC CAN NAM VOTNG 

1. Nguyen tir dmpc tao nen boi electron va hat nhan. Hat nhan duoc tao 
nen boi proton va notron 

qe = 1- ; m^ « 0,00055 u. 

qp= 1+ ; mp« 1 u. 

q„ = 0 ; m^ « 1 u. 

2. Trong nguyen tir, so proton = so electron 

Sd khdi A = Z -I- N. 
Nguyen tir khdi dugc coi nhu bang tdng sd cac proton va cac notron (gSn dung). 
Nguyen tir khdi cua mdt nguyen td cd nhidu ddng vi la nguyen tir khdi trung 
binh cua cac ddng vi, cd tfnh den ti le phan tram so nguyen tir cua mdi ddng vi. 
Nguyen td hoa hgc gdm nhiing nguyen tir cd cung dien tfch hat nhan. 
Cac ddng vi cua mgt nguyen to hoa hgc la cac nguyen tir cd cung sd proton, khac 
sd notron. 

3. So hieu nguyen t i rZ va so khoi A dac trung cho nguyen tir 

Kf hieu nguyen tu 2 ̂ • 

4. Obitan nguyen tir 

- Chuyen ddng cua electron trong nguyen tir dugc md ta bang hinh anh cua cac 
obitan nguyen tir. 
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- Obitan nguyen tir la khu vuc khdng gian xung quanh hat nhan ma tai dd xac 
sua't cd mat (hay xac suat tim tha'y) electron khoang 90%. 

Thi du : Obitan cua nguyen tir hidro la mdt khdi cau cd ban kfnh 0,053 nm. 
Trong the tfch khdi cau nay tap trung khoang 90% xac suat cd mat (hay xac sua't 
tim thay) electron xung quanh hat nhan. 

- Cac obitan p^, Py, p^ (dugc viet la AO-p^, AO-py, AO-p^) cd dang hinh sd tam 
ndi, dinh hudng theo 3 true x, y va z cua he toa do De-cac. 

B - BAI TAP 

1. Mgt nguyen td ciia nguyen td X c6 75 electron va 110 nOtron. Hoi kf hieu nguyen tî r nao 
sau day la cua nguyen to X ? 

A I85v . D "ISSY . r 185Y • n ^Sy 

2. Nguyen td nao sau day chda ddng thdi 20 nOtron, 19 proton va 19 electron ? 

A f-jC\ ; B. 39K . C. t^Ar ; D. ^gCa. 

3. Theo sd lieu 6 bang 1.1 bai 1. Hay tfnh : 

a) Khdi lugng (g) cua nguyen tCr nito (gom 7 proton, 7 natron, 7 electron). 

b) Tl sd khdi luong cua electron trong nguyen tCr nito so vdi khdi lugng cua toan nguyen tif. 

4. Biet rang nguyen td agon c6 ba dong vi khac nhau, Crng vdi sd khdi 36, 38 va A. Phan 
tram sd nguyen tircija cac dong vj tUdng dng Ian lugt bang : 0,34% ; 0,06% va 99,6%. 

Tfnh sd khdi cua dong vj A cua nguyen td agon, bie't nguyen tCr khdi trung binh cua agon 
bang 39,98. 

5. Nguyen td Mg c6 ba dong vj dng vdi thanh phan phan tram nhu sau : 

Dong vj 24Mg 25Mg 26Mg 

78,99 10,00 11,01 

a) Tfnh nguyen tCr khdi trung binh cua Mg. 

b) Gia sCr trong hon hgp n6i tren c6 50 nguyen tCr 25Mg, thi sd'nguyen tCr tUOng dng 
cua hai dong vj con lai la bao nhieu ? 
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Mi ~6 LOP VA PHAN LOP ELECTRON 

• Trong nguyen tur, cac electron difdc phan bo nhi/the nao ? 

• The nao la ldp electron, phan ldp electron ? 
• Co bao nhieu obitan nguyen tur trong mot ldp electron va 

trong mot phan Idp electron ? 

I - LOP ELECTRON 

Trong nguyen tir, cac electron dugc sap xep thanh ttmg ldp, cac ldp dugc sap xep tir 
gan hat nhan ra ngoai. Cac electron tren ciing mdt ldp cd ndng lugng gdn bdng nhau. 

NhiJng electron d ldp trong lien ket vdi hat nhan ben chat hon nhung electron d 
ldp ngoai. Do dd, nang lugng cua electron d ldp trong thap hon nang lugng 
electron d ldp ngoai. Vi vay, nang lugng cua electron chii yeu phu thudc vao sd 
thii tu ciia ldp. 

Thii tu cac ldp electron dugc ghi bang cac sd nguyen n = 1, 2, 3, ..., 7. 

n = 1 2 3 4 5 6 7 

Ten ldp : K L M N O P Q 
Theo trinh tu sap xep tren, ldp K (n = 1) la ldp gan hat nhan nhat. Nang lugng 
cua electron tren ldp nay la thap nhat. Su lien kei giua electron tren ldp nay vdi 
hat nhan la ben chat nhat, rdi tie'p theo la nhiing electron cua ldp iing vdi n ldn 
hon cd nang lugng cao hon. 

II - PHAN LOP ELECTRON 

Mdi ldp electron phan chia thanh cac phan ldp dugc kf hieu bang cac chii cai 
vie't thudng : s, p, d, f, ... 

Cac electron tren cung mdt phan ldp cd ndng lugng bdng nhau. 
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Sd phan ldp trong mdi ldp bang so thii tu cua ldp dd. 

Ldp thii nhat (ldp K) cd 1 phan ldp, dd la phan ldp Is. 

Ldp thu" hai (ldp L) cd 2 phan ldp, dd la cac phan ldp 2s va 2p. 

Ldp thu- ba (ldp M) cd 3 phan ldp, dd la cac phan ldp 3s, 3p va 3d. 

Ldp thii' tu (ldp N) cd 4 phan ldp, dd la cac phan ldp 4s, 4p, 4d va 4f. 

Ldp thir n cd n phan ldp electron. 

Tuy nhien, tren thuc te vdi hon 110 nguyen td da bidt, chi cd sd electron dien 
vao bd'n phan ldp s, p, d va f. 

Cac electron d phan ldp s dugc ggi la cac electron s, d phan ldp p dugc ggi la 
cac electron p,... 

III - SO OBITAN NGUYEN TU TRONG MOT PHAN LOP ELECTRON 

Trong mdt phan ldp, cac obitan cd ciing miic nang lugng, chi khac nhau su dinh 
hudng trong khdng gian. Sd va dang obitan phu thudc vao dac diem cua m6i 
phan ldp electron : 

- Phdn lap s : Chi cd 1 obitan, cd ddi xiing cdu trong khdng gian (hinh 1.9). 

- Phdn lap p : Co 3 obitan p^, Py, p^ dinh hudng theo cac true x, y va z 
(hinh 1.10). 

- Phdn lap d : Co 5 obitan, dinh hudng khac nhau trong khdng gian. 

- Phdn Idpf: Cd 7 obitan, ciing dinh hudng khac nhau trong khdng gian. 

Nhu vay : Sd obitan trong cac phan ldp s, p, d, f tuong ling la cac sd le : 1, 3, 5,7. 

IV - SO OBITAN NGUYEN TU TRONG MOT LOP ELECTRON 

Sd obitan trong ldp electron thii n la n^ obitan : 

- Ldp K (n = 1) cd P = 1 obitan, dd la obitan Is. 

- Ldp L (n = 2) cd 22 = 4 obitan, gdm 1 obitan 2s va 3 obitan 2p. 

- Ldp M (n = 3) cd 32 = 9 obitan, gdm 1 obitan 3s, 3 obitan 3p va 5 obitan 3d. 

- Ldp N (n = 4) cd 42 = 16 obitan, gdm 1 obitan 4s, 3 obitan 4p, 5 obitan 4d 
va 7 obitan 4f. 
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BAI TAP 

1. Cac obitan trong mot phan Idp electron 

A. CO cung sudjnh hudng trong khong gian. 

B. c6 cung miic nang lugng. 

C. khac nhau ve miic nang lugng. 

D. CO hinh dang khong phu thuoc vao dac diem m6i phan I6p. 

Hay chgn dap an diing. 

2. The nao la Idp va phan Idp electron. Su khac nhau gida Idp va phan I6p electron ? 

3. Hay cho bie't ten cua cac Idp electron dng vdi cac gia trj cua n = 1, 2, 3, 4 va cho bie't 

cac I6p do Ian lugt c6 bao nhieu phan I6p electron ? 

4. Hay cho bie't sd phan Idp electron, sd obitan c6 trong Idp M va N. 

5. Ve hinh dang cac obitan Is, 2s va cac obitan 2px, 2py, 2p^. 
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(Bdi NANG LUONG CUA CAC ELECTRON 
TRONG NGUYEN TU 
CAU HiNH ELECTRON NGUYEN TU 
• Trong nguyen tur, cac electron chiem nhOmg mure nang 

luong nao ? Trinh tir sap xep cac mure nang luong nay 
ra sao ? 

• Viec phan bo cac electron trong nguyen tur tuan theo 
nhCmg nguyen li va quy tac nao ? 

• Cau hinh electron nguyen tur la gi ? Cach vie't cau hinh 
electron nguyen tur nhir the nao ? 

7s 
M 

Rs 
• 
5s 

m'£ 
m'£ 

bp 
• • 

I - NANG LUONG CUA ELECTRON TRONG NGUYEN TU 

1. Mure nang Impng obitan nguyen tur 

Trong nguyen tir, cac electron tren mdi 
obitan cd mgt mdc nang lugng xac 
dinh. Ngudi ta ggi miic nang lugng nay 
la mice ndng lugng obitan nguyen tic 
(miic nang lugng AO). 
Cac electron tren cac obitan khac nhau 
cua cung mdt phan ldp cd nang lugng 
nhu nhau. Thf du : IJhg vdi n = 2, ta cd 
2 phan ldp la 2s va 2p. Phan ldp 2s chi 
cd mdt obitan 2s, cdn phan ldp 2p cd 
3 obitan : 2pjj, 2py, 2p2. Cac electron 
ciia cac obitan p trong phan ldp nay tuy 
cd su dinh hudng trong khdng gian khac 
nhau, nhung chiing cd cimg miic nang 
lugng AO. o 

Trat tir cac muc nang luong obitan 
nguyen tir 

6d 
• • • • 
5d 
• • • • 
4d 

5f 
• • • • • • • 

4f 
• • • • • • • 

32 
t 
32 

I 
18 

4s 

3s 

2s 

4p 

3p 

2p 

3d 
• • • • 

Is 

Thuc nghiem va If thuyet cho tha'y khi sd 
hieu nguyen tir Z tang, cac miic nang 
lugng AO tang dan theo trinh tu sau : 

1 s 2s 2p 3s 3p 4s 3d 4p 5s 4d 5p 6s 4f 5d 6p 7s 5f 6d... 

Hinh 1.11. Moi quan he ve mUc nang luang cCia 
cac obitan trong nhUng phan ldp khac nhau 
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Tir trinh tu miic nang lugng AO tren cho tha'y khi dien tfch hat nhan tang cd su 
chin mice nang lugng, muc 4s trd nen thap hon 3d, mdc 5s thap hon 4d, 6s thap 
hon 4f, 5d,... 

II - CAC NGUYEN Ll VA QUY TAC P H A N B 6 ELECTRON TRONG 
NGUYEN TU 

Su phan bd cac electron trong nguydn tir tuan theo nguyen If Pau-li, nguyen If 

viing ben va quy tac Hun (F.Hund). 

1. Nguyen li Pau-li 

a) 6 lugng tir 

D^ bieu di6n obitan nguyen tit mdt each don 
gian, ngudi ta cdn dimg d vudng nhd, dugc ggi 
la d lugng tic. Mdt d lugng tir dng vdi mdt AO. 

Thi du : IJhg vdi n = 1 chi cd mdt obitan Is, ta ve 
mdt d vudng. IJhg vdi n = 2 cd mdt obitan 2s va 
ba obitan 2p (2px, 2py va 2pj), ta ve mdt d vudng 
thudc phan ldp 2s va ba d vudng thudc phan ldp 
2p, ba d vudng nay dugc ve li6n nhau, dd chi rang 
cac obitan 2p cd cung mire nang lugng AO, nhimg 
cao hon AO -2s (hinh 1.12a va hinh 1.12b). 

D 

Pau-li (Wolfgang Pauli) 
(1900- 1958) 

Obitan : 1s 2s, 2p^, 2py, 2p2 

(a) (b) 

Hinh 1.12. Cac 6 luang tit Ung vdi n = 1 va n = 2 . 

b) Nguyen li Pau-li 

Trin mot obitan chi cd the cd nhieu nhdt Id hai electron vd hai electron ndy 

chuyen ddng tU quay khdc chieu nhau xung quanh true riing cua mdi electron. 

Ngudi ta bieu thi chieu tu quay khac nhau quanh true rieng cua hai electron 

bang 2 mui ten nhd : Mdt miii ten cd chieu di len, mdt mui ten cd chieu di 

xudng. Trong mgt obitan da cd 2 electron, thi 2 electron dd ggi la electron ghep 

ddi (hinh 1.13a). Khi obitan chi cd mdt electron thi electron dd ggi la electron 

ddc thdn (hinh 1.13b). 
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n m 
(a) 

2 electron 
ghep doi 

(b) 
1 electron 
doc than 

Hinh 1.13. Electron ghep doi va electron doc than 

c) So electron tdi da trong mgt Idp va trong mgt phan Idp 

- Sd electron tdi da trong mgt lap electron : Ta da bidt ldp n cd n2 obitan. M5i 
obitan theo nguyen If Pau-li cd tdi da 2 electron. Do dd : Ldp n cd tdi da 2 r? 
electron. 

- Sd electron tdi da trong mdt phdn lap electron : Cung theo nguySn If Pau-li, 
ta cd the biet dugc sd elecUon tdi da Uong mdt phan ldp. Phan ldp s chi cd mot 
obitan, vay chi cd tdi da 2 electron. Phan ldp p cd 3 obitan nen cd tdi da 
6 electron, tuong tu phan ldp d cd tdi da 10 electron, phan ldp f cd tdi da 14 electron. 
Ta cd the bieu diSn sd electron tdi da trong cac phan ldp bang cac d lugng tir tren 
hinh 1.14. 

n n n 
(a) (b) 

n n n t; n \m ninitiinin 
(c) (d) 

Hinh 1.14. So electron to'i da trong cac phan ldp 

(a) Phan ldp s ; (b) Phan lop p ; (c) Phan ldp d ; (d) Phan ldp f. 

Mdt each khac, de bieu di6n trang thai electron cua obitan Is chiia 2 electron ta 
dung kf hieu : ls2. O day, so 1 diing ben trai chi ldp n = 1, chii s chi obitan s, 
sd 2 d phfa tren ben phai chi sd electron cd chda trong obitan Is. Gia sir pĥ n 
ldp 2p cd 6 electron, ta vie't: 2p6. 

Cac phan ldp : s2, p6, d^o, f ̂ 4 cd du sd electron tdi da ggi la phdn lap bao hoa. 
Cdn phan ldp chua du sd electron tdi da ggi la phdn lap chua bao hod. Thf du 
cac phan ldp ŝ , p3, d ,̂ fi2... 

2. Nguyen li vung ben 

(J trgng thdi ca bdn, trong nguyin tu cdc electron chiim ldn lu0 nhiing obitan 
CO muc ndng lugng tic thdp di'n cao. 
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Thidu : 

Nguyen tu hidro (Z = 1) cd 1 electron, electron nay se chie'm obitan Is (AO-ls) 

cd miic nang lugng tha'p nhat. Do dd cd the bieu diSn su phan bd electron cua 

nguyen tir hidro la : Is^; Bieu di6n bang d lugng tir la \~\~\ 

Nguyin tic heli (Z = 2) cd 2 electron. Theo nguyen If Pau-li, hai electron nay 
cung chiem obitan Is cd mdc nang lugng tha'p nhat. Bdi vay su phan bd electron 
tren obitan ciia heli la ls2 -^ f j 

Nguyin tic liti (Z = 3) cd 3 electron, 2 electron trudc chiem obitan Is va da bao 
hoa, electron cdn lai chiem obitan 2s tiep theo cd miic nang lugng cao hon. Do 
dd su phan bd electron tren cac obitan cua lid la : 

ls22si n t 
2si 

1s^ 

Mdt each tuong tu, ta cd thd viet dugc su phan bd electron tren cac obitan cua 
cac nguyen td tiep theo. Thi du : 

Be(Z = 4 ) : Is2 2s2 

B(Z = 5 ) : Is22s22pi 

2s2 
is-^ 

n tM 
2s2 2p' 

1s^ 

Tuy nhien, khdng nhat thie't liic nao cQng phai bieu diln cac A0-2p phai cao 
hon AO-2s,... vi se cdng kenh. Ngudi ta chi bidu didn su cao, thap cua cac d 
lugng tir khi can thd hien mdc nang lugng khac nhau ciia tirng phan ldp electron. 

3. Quy tac Hun 
Trong cung mgt phdn lap, cdc electron se phdn bd tren cdc obitan sao cho 
sd electron ddc thdn Id tdi da vd cdc electron ndy phdi cd chieu tu quay 
gidng nhau. 
Thf du su phan bd electron tren cac obitan cua nguyen tir cacbon, nito nhu sau : 

C (Z - 6) : n n^ 
2s2 2p^ N (Z = 7) : n tiimt 

2s2 2p^ 

1s^ 1s^ 

Cac electron ddc than trong mdt nguyen tir dugc kf hieu bang cac miii ten cting 
chieu, thudng dugc viet hudng len tren. 
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Ill - CAU HINH ELECTRON NGUYEN TU 

1. Cau hinh electron nguyen tur 

Cdu hinh electron nguyin tu: bieu diin su phdn bd electron trin cdc phdn lop 
thudc cdc lap khdc nhau. 
Quy udc cdch vii't cdu hinh electron nguyen tic : 
- Sd thii tu ldp electron dugc vie't bang cac chii sd (1, 2, 3...) 
- Phan ldp dugc kf hieu bang chii cai thudng (s, p, d, f). 
- So electron dugc ghi bang chi so d phfa tren, ben phai kf hieu cua phan 
ldp (S2, p2,...). 

Cdch viet cdu hinh electron nguyin tic : 
- Xac dinh sd electron cua nguyen tir. 
- Cac electron dugc phan bd theo thii tu tang dan cac miic nang lugng AO, theo 
cac nguyen If va quy tac phan bd electron trong nguyen tir. 
- Viet cau hinh electron theo thd tu cac phan ldp trong mdt ldp va theo thii til 
cua cac ldp electron. 

Thi du : 

Na (Z = 11) cd 11 electron. Cau hinh electron cua Na nhu sau : ls2 2s22p63s' 

Fe (Z = 26) cd 26 electron. Do cd su chen mure nang lugng, cac electron dugc 

phan bd nhu sau : Is22s22p63s23p64s23d6 

Sau dd phai sap xep cac phan ldp theo tiing ldp : ls22s22p63s23p63dMs2 

Hoac viet ggn la : [Ar] 3dMs2. 

[Ar] la kf hieu cau hinh electron nguyen tir cua nguyen td agon, la khf hiem gan 
nhat diing trudc Fe. 

2. Cau hinh electron nguyen tir cua mot so nguyen to 

Dua vao cac nguyen If va quy tac neu d tren ta cd the xay dung ca'u hinh 
electron nguyen tir cua cac nguyen td khac. Dudi day la cau hinh electron 
nguyen tir cua 20 nguyen td dau tien trong bang tuan hoan (bang 1.2). 
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Bang 1.2 

CSlu hinh electron nguyen tu cua 20 nguyen to dau tien trong bang 
tuan hoan 

Nguyen 
td 

Cau binh 
electron 

Cau hinh electron 
viet dudi dang 6 lugng tu 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

H 

He 

Li 

Be 

B 

C 

N 

O 

F 

Ne 

Na 

Mg 

Al 

Si 

P 

S 

Cl 

Ar 

K 

Ca 

1s^ 

1S2 

1s2 2s1 

1s2 2s2 

1s2 2s2 2pi 

1s2 2s2 2p2 

1s2 2s2 2p3 

1s2 2s2 2p4 

1s2 2s2 2p5 

1s2 2s2 2p6 

1s2 2s2 2pS3s^ 

1s2 2s2 2p6 3s2 

1s2 2s2 2p6 3s2 3pi 

1s2 2s2 2pS3s2 3p2 

1s2 2s2 2pS3s2 3p3 

1s2 2s2 2pS3s2 3p'* 

1s2 2s2 2pS3s2 3p5 

1s2 2s2 2p6 3s2 3p8 

1s2 2s2 2pS3s2 3pS4s^ 

1s2 2s2 2pS3s2 3pS4s2 

m 
B l 

Gam 
[IBS 
n ti t 

ti ti r t 

ti ti t t t 

t ti ti t t 

ti i ti ti t 

ti ti ti ti ti 

nlBilltiltiltiim 

tHrulltiltiiniBil 

ti ti ti ti fi ti t 

ti ti ti ti ti ti t t 

ti ti ti ti ti ti t t t 

i ti ti ti ti ti ti t t 

ti ti ti ti ti ti ti ti t 

ti ti ti ti ti ti ti ti ti 

ti ti ti ti ti ti ti ti ti 

ti ti ti ti ti ti ti ti ti ti 
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3. Dac diem cua lop electron ngoai ciing 

Cac electron d ldp ngoai ciing quyet dinh tfnh cha't hoa hgc cua mdt nguyen td. 

a) Ddi vdi nguyen tir cua cac nguyen td, sd electron ldp ngoai cung tdi da la 8. Cac 
nguyen tir cd 8 electron ldp ngoai cung deu rat bdn viing, chiing hau nhu khdng 
tham gia vao cac phan dng hoa hgc. Dd la cac nguyen tir khf hiem (trii He cd sd 
electron ldp ngoai cung la 2). 

b) Cac nguyen tir cd 1, 2, 3 electron d ldp ngoai cung la cac nguyen tir kim loai (trii 
H, He va B). 

c) Cac nguyen tu cd 5, 6, 7 electron d ldp ngoai cimg thudng la cac nguyen ttr 
phi kim. 

d) Cac nguyen tir cd 4 electron d ldp ngoai ciing cd the la nguyen tir kim loai hay 
phi kim. 

BAI TAP 

1. Hay ghep cau hinh electron d trang thai cO ban vdi nguyen td thich hgp 

Cau hinh electron Nguyen tu" 

A. 1s22s22p5 a. Cl 

B. 1s22s22p4 b. S 

C. 1s22s22p63s23p4 c. O 

D. 1s22s22p63s23p5 d. F 

2. Su phan bd electron trong nguyen td tuan theo nhdng nguyen If va quy tac gi ? Hay 
phat bieu cac nguyen If va quy tac d6. Lay thi du minh hoa. 

3. Tai sao trong so do phan bd electron cua nguyen tii cacbon (C : 1 s22s22p2), phan I6p 

2p lai bieu diin nhu sau : f f 

4. Hay vie't cau hinh electron cua cac nguyen td co Z = 20, Z = 21, Z = 22, Z = 24, Z = 29 

va cho nhan xet cau hinh electron ciia cac nguyen td d6 khac nhau the nao ? 

5. Hay cho biet sd electron Idp ngoai cung cua cac nguyen td H, Li, Na, K, Ca, Mg, C, Si, 0. 

6. Cau hinh electron nguyen tCr cua cac nguyen td K (Z = 19) va Ca (Z = 20) c6 dac diem gi ? 

7. Viet cau hinh electron cua F (Z = 9), Cl (Z = 17) va cho bie't khi nguyen td cua chiing 
nhan them 1 electron thi Idp electron ngoai cung c6 dac diem gi. 
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M- o \uYEN TAP CHUONG I 

• Cung CO cac kien thiirc : 

- Thanh phan cau tao nguyen tCr, dac diem cac hat cau tao 
nen nguyen tCf. 

- Nguyen to hoa hoc, nhGtng dac trung cua nguyen to hoa hoc 

- Cau true vd nguyen tCt. 

• Van dung li thuyet de lam mot so dang bai tap co ban. 

A - NHOTNG KIEN THQC CAN NAM VOTNG 

Kfch thudc, khdi lugng nguyen tii 

"-Proton (p) -

Nguyen tis 
Hat nhan nguyen td^ 

V6 nguyen td 

Notron (n) -

• Electron (e) -

-Dien tfch : 1 + 
-Khdi lugng : lu 
-Dien tich : 0 
-Khdi lugng : 1u 
-Dien tich : 1 -
-Khdi lugng: 5,5.10 " 4 u 

C§'u true v6 

nguyen ti!f 

-Obitan nguyen td 

Ldp electron • 

Phan I6p 
electron 

Nguydn to 

ho^ hoc 

-Gom cac electron c6 nang lugng gan bang nhau 
-Ki hieu : n = 1 2 3 4 5 6 7 

K L M N O P Q 
_Sd obitan : n2 
pGom cac electron c6 nang lugng bang nhau 

- -Kf hieu : s p d f 
-Sd obitan : 13 5 7 
-Nguyen If Pau-li 
-Nguyen If vdng ben 
-Quy tac Hun 
Trat tu cac mdc nang lugng 

-Cau hinh electron nguyen td 
-Dac diem Idp electron ngoai cung. 

Dien tich hat nhan (Z+) : Z = sd p = sd e 
-So khdi (A): A = Z + N 

- ^ ° " 9 ^ ! - aA + bB 

Su phan bd 
electron 

Nguyen td khdi trung binh : A 
100 
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B - BAI TAP 

1. Day nao trong cac day sau day gdm cac phan Idp electron da bao hoa ? • > 

A. s1, p3, d^, f12; B. s2, p5, cjS, f i3 ; 

C. s2, p4, d^o, f i i ; D. s2, p6, dio, f!'*. 

2. Cau hinh electron d trang thai cO ban cua nguyen td kim loai nao sau day c6 electron 
dgc than 6 obitan s ? 

A. Crom ; B. Coban ; C. Sat; D. Mangan ; E. Niken. 

3. Mdc nang lugng cua cac obitan 2px, 2py va 2p2 c6 khac nhau khong ? Vi sao ? 

4. Hay cho bie't sd electron tdi da : 

a) Trong cac Idp K, L, M, N. 

b) Trong cac phan Idp s, p, d, f. 

5. Su phan bd cac electron vao m6i obitan nguyen td d trang thai cd ban sau cd dugc vie't 
dung khong ? Hay giai thich. 

n ft M 
a b c 

Cac obitan ns 

i t n t t I 
Cac obitan np 

6. Khi sd hieu nguyen tii Z tang, trat tU cac mdc nang lugng AO tang dan theo chieu tii 
trai qua phai c6 dung trat tu nhu day sau khdng ? 

Is 2s 2p 3s 3p 3d 4s 4p 4d 4f 5s 5p 6s 5d 6p 7s 5f 6d... 

Neu sai, hay sda lai cho diing. 

7. Viet cau hinh electron nguyen td cua cac nguyen td c6 Z = 15, Z = 17, Z = 20, 
Z = 21, Z = 31. 

8 Nguyen td Fe c6 Z = 26. Hay viet cau hinh electron cua Fe. 

Neu nguyen td Fe bi mat hai electron, mat ba electron thi cac cau hinh electron tUOng 
dng se nhU the nao ? 
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Chuang 

BANG TUAN HOAN CAC 
NGUYEN TO HOA HOC VA 
DINH LUAT TUAN HOAN 

m m 

y Cac nguyen td hoa hgc du'Oc sap xep vao bang tuan 
hioan theo nhiing nguyen tac nao ? 
y Cau hinh electron nguyen td cua nguyen to' hoa hgc c6 
mdi quan he nhu" the nao vdi vj tri cua chiing trong bang 
tuan hoan ? 
1/ Tfnh chat cac nguyen to trong bang tuan hoan bien doi 
nhu" the nao ? 
^ Bang tuan hoan cd y nghia gi ? 

Men-de-le-ep (fl. H. MeHfleneeB) 
(1834-1907) 
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^di 9 BANG TUAN HOAN 
CAC NGUYEN TO HOA HOC 

• Bang tuan hoan diroc xay dung tren nguyen tac nao ? 

• Bang tuan hoan diroc cau tao nhirthe nao ? 

I - NGUYEN TAC SAP XEP CAC NGUYEN TO TRONG BANG TUAN HOAN 

Cac nguyen td hoa hgc dugc xep vao mdt bang, ggi la bang tuan hoan, dua tren 
cac nguyen tac sau : 

- Cac nguyen td dugc xep theo chitu tang dan cua dien tich hat nhan nguyen tir. 

- Cac nguyen td cd ciing sd ldp electron trong nguyen tit dugc xep thanh mdt hang. 

- Cac nguyen td cd cimg so electron hoa tri**) trong nguyen tvr dugc xep thanh 
mgt cdt. 

li - CAU TAO BANG TUAN HOAN 

1.0 nguyen to 
Mdi nguyen to hoa hgc dugc xep vao mdt d cua bang, ggi la d nguyen td. Sd thii 
tu cua d dung bang sd hieu nguyen tir cua nguyen td dd. 

Thi du : O nguyen td cua hidro va cua nhdm. 

Ki hieu 
hoa hoc 

Ten 
nguyen to 

So hieu nguyen 

Ll 
r 1 2 20 

Hidro 
- J 1 - 1 

-1 +1 

Nguyen tuf khoi 
trung binh 

Dp am dien 

Cau hinh electron 

S5 oxi hoa 

Kl hieu 
hoa hoc 

Ten 
nguyen to 

So hieu nguyen 

> ^ l 1 gl 

Nhdm 

[Ne]3s'3p' 
.,.3 

Cf 

Nguyen tuf khoi 
trung binh 

Dp am dien 

Cau hinh electron 

So oxi hoa 

(*) Electron hoi tri la niiimg electron co kiia nang tliam gia iiinii tiianli lien k6i hoa iioc. Ciiung 
thaong nam b Icip ngoai ciing hoac b ca phan ldp sat Idfp ngoai ciing neu phan 16p do chua bao hoa. 
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2. Chu ki 
Chu ki la ddy cdc nguyin td md nguyin tic cua chung cd cimg sd lap electron, 
dugc xip theo chieu diin tich hat nhdn tdng ddn. 

Bang tuan hoan gdm 7 chu ki dugc danh sd td 1 de'n 7. Sd thd tu ciia chu ki trung 
vdi sd ldp electron cua nguyen tir cac nguyen to trong chu ki dd. 

Gidi thieu cdc chu ki : 

Chu ki 1 : Gdm 2 nguyen td la H (Z = 1) va He (Z = 2). Nguyen tir cua chiing 
cd mdt ldp electron (n = 1) va cac electron dugc phan bd vao phan ldp s nhu sau : 
H( l s i ) vaHe(ls2) . 

Chu ki 2 : Gdm 8 nguyen td, td Li (Z = 3) de'n Ne (Z = 10). Nguyen tu cua chung 
cd 2 ldp electron (n = 2) va cac electron dugc phan bd vao cac ldp nhu sau : 
Li (ls2 2s>) cho de'n Ne (ls2 2s2 2p6). 

Chu ki 3 : Gdm 8 nguyen td, tir Na (Z = 11) de'n Ar (Z = 18). Nguyen tu cua 
chung cd 3 ldp electron (n = 3) va cac electron dugc phan bd vao cac ldp nhu 
sau : Na (1 s2 2s2 2p6 3s') cho de'n Ar (1 s2 2s2 2p6 3s2 3p6). 

Chu ki 4 : Gdm 18 nguyen td td K (Z = 19) de'n Kr (Z = 36). Nguyen tu cua 

chung cd 4 ldp electron (n = 4). Viec phan bd electron d chu ki nay cd dac diem 

la chua phdn bd'vdo phdn lap 3d ma phan bd vao phan ldp 4s cho dii 2 electron 

d nguyen tukim loai ki6m K (Z = 19) : ls2 2s2 2p6 3s2 3p6 4s' vakim loai kiem 

tho Ca (Z = 20) : ls2 2s2 2\P 3s2 3p6 4s2, sau dd mdi phan bd electron tiep tuc 

vao phan ldp 3d tu 1 de'n 10 electron cho cac nguyen tu cua 10 nguyen td kim 

loai chuyen tie'p (tu Sc (Z = 21) de'n Zn (Z = 30)). Tiep theo la su phan bd 

electron vao phan ldp 4p cua cac nguyen tu 6 nguyen td td Ga (Z = 31) cho de'n 

Kr (Z = 36). 

Chu ki 5 : Gdm 18 nguyen td, tir Rb (Z = 37) de'n Xe (Z = 54), su phan bd 

electron cung difin ra tuong tu chu ki 4. 

Chu ki 6 : Gdm 32 nguyen td, td Cs (Z = 55) de'n Rn (Z = 86), su phan bd 

electron difin ra phdc tap hon. 

Chu ki 7 : Bat dau tir nguyen td Fr (Z - 87) de'n nguyen td cd sd thd tu 110 

(Z = 110). Day la mdt chu ki chua hoan thanh. 

Phdn loai chu ki : 

Cac chu kl 1, 2 va 3 la cac chu ki nhd. 

Cac chu ki 4, 5, 6 va 7 la cac chu ki ldn. 
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3. Nhom nguyen to 
Nhdm nguyin td la tap hgp cdc nguyin td md nguyin tu' co cdu hinh electron 
tuang tu nhau, do dd cd tinh chdt hod hgc gdn gid'ng nhau vd dugc xi'p thdnh 
mgt cot. 

Nguyen tir cac nguyen td trong cung mdt nhdm cd sd electron hod tri bang nhau 
va bang sdthic tu cua nhdm (trtr mdt sd ngoai le). 

Bang tuan hoan cd 18 cot dugc chia thanh 8 nhdm A danh sd tir IA de'n VIIIA 
va 8 nhdm B danh sd td IB den VIIIB. Mdi nhdm la mdt cot, rieng nhdm VIIIB 
gdm 3 cdt. 

Ngoai each chia cac nguyen td thanh nhdm, ngudi ta cdn chia chung thanh cac 
khdi nhu sau : 
• Khdi cac nguyen td s gdm cac nguyen td nhdm IA va nhdm IIA. 

Nguyin td s Id nhicng nguyin td md nguyin tic cd electron cudi ciing dugc dien 
vdo phdn lap s. 

Thidu : 

Na (Z = 11) : ls2 2s2 2p6 3si ; K (Z = 19) : ls2 2s2 2p6 3s2 3p6 4si 

Mg (Z = 12) : ls2 2s2 2p6 3s2 ; Ca (Z = 20) : ls2 2s2 2p6 3s2 3p6 4s2 

• Khdi cac nguyen td p gdm cac nguyen td thudc cac nhdm td IIIA de'n VIIIA 
(trd He). 
Nguyen tdp Id nhiing nguyin td md nguyin tic co electron cudi cung dugc dien 
vdo phdn lap p. 

Thidu : 
O (Z = 8) : ls2 2s2 2p4 ; S (Z = 16) : ls2 2s2 2p6 3s2 3p4 

Ne (Z = 10) : ls2 2s2 2p6 ; Ar (Z = 18) : ls2 2s2 2p6 3s2 3p6 

Cdc nhdm A bao gdm cdc nguyin td s vd nguyin td p. 

• Khdi cac nguyen to d gdm cac nguyen td thudc cac nhdm B. 

Nguyin tdd la cdc nguyin tdmd nguyen tic co electron cudi cung dugc dien vdo 
phdn lap d. 

• Khdi cac nguyen td f gdm cac nguyen td xep thanh hai hang d cud'i bang. 
Chung gdm cd 14 nguyen to hg Lantan (tir Ce (Z = 58) de'n Lu (Z = 71)) 
va 14 nguyen td hg Actini (td Th (Z = 90) de'n Lr (Z = 103)). 

Nguyin tdfld cdc nguyin td md nguyen tic cd electron cud'i cung dugc dien vdo 
phdn lap f. 

Cdc nhdm B bao gdm cdc nguyin td d vd nguyin tdf. 
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BAI TAP 

1 • Nguyen td cac nguyen td xep d chu ki 6 c6 sd Idp electron trong nguyen td la : 

A. 3. B. 5. C. 6. D. 7. 

Chgn dap an dung. 

2. So nguyen td trong chu ki 3 va chu ki 5 la 

A. 8 v a 1 8 . B. 1 8 v a 8 . C. 8 va 8. D. 18va18 . 

Chgn dap an diing. 

3. Trong bang tuan hoan cac nguyen td, sd chu ki nho va chu ki I6n la 

A. 3 va 3. B. 3 va 4. C. 4 va 4. D. 4 va 3. 

Chpn dap an dung. 

4. So hieu nguyen td ciia cac nguyen td trong bang tuan hoan cho ta bie't nhdng thong 

tin gi ? 

5. Vi sao chu ki 2 va chu ki 3, moi chu ki c6 8 nguyen td ? 

6. a) Nhom nguyen td la gl ? 

b) Cac nguyen td s, p, d, f thugc nhdng nh6m nao trong bang tuan hoan ? 

7. Viet cau hinh electron nguyen td cua cac nguyen td td Z = 1 de'n Z - 20. 

8. Viet cau hinh electron nguyen td cua cac nguyen td selen (Z = 34), kripton (Z = 36) va 

xac dinh vj tri cua chung trong bang tuan hoan. 

fit lieu_ 

DO! NET VE OI-MI-TRI l-VA-NO-VICH MEN-OE-LE-EP 
VA OJNH LUAT TUAN HOAN - BANG TUAN HOAN 

CAC NGUYEN TO HOA HOC 

Di-mi-tr i l-va-no-vich Men-de-le-ep sinh ngay 27 thang gieng nam 1834 d thanh 

phd To-bon (Tobonxk) trong mot gia dinh cd 17 ngudi con, bd la hieu trudng 

Trudng Trung hoc. Sau khi tdt nghiep Trudng Trung hoc To-bon, ong vao hoc 

Trudng Oai hoc Su pham Pe-tec-bua va nam 1855 da dugc nhan buy chuang 

vang khi tdt nghiep. Nam 1859, Men-de-le-ep da lam viec d Ddc hai nam. 

Sau dd dng t rd ve nudc Nga va dugc bau lam giao su cua Trudng Dai hgc KT 

thuat Pe-tec-bua. Hai nam sau dng 6uqc bd nhiem la giao su ciia Trudng Dai hgc 

Tdng hgp Pe-tec-bua. Sau 33 nam nghien cdu khoa hgc va giang day, nam 1892 

Men-de-le-ep dugc bd nhiem lam phu trach khoa hgc bao tdn ciia tram can do 

mSu. Nam 1893, tram nay ddi thanh Vien nghien cdu khoa hgc do ludng mang 

ten Men-de-le-ep. 

39 



Ket qua boat ddng sang tao v7 dai nhat ciia Men-de-le-ep la su phat minh ra dinh 

luat tuan hoan cac nguyen td nam 1869, liic dd dng mdi 35 tuoi. Ngoai ra, dng 

cdn cd nhieu cdng trinh khac cd gia tri nhu : cac nghien cdu ve trgng lugng rieng 

cua dung dich nudc, dung dich ciia rugu - nudc va khai niem ve dung dich. 

Nhung cdng trinh nghien cdu ciia Men-de-le-ep ve dung dich la phan quan trgng 

ciia thuyet hien dai. 

Cudn "Ca sd hga hgc" la cdng trinh xuat sSc ciia Men-de-le-ep, trong dd ISn dau 

tien toan bd hoa hgc vd eg dugc trinh bay theg quan diem ciia dinh luat tuan 

hoan. Nam 1947, cudn sach dugc tai ban Ian thd 1 3. 

Ket hgp mdt each chat che li thuyet vdi thuc te, Men-de-le-ep ludn ludn quan 

tam den su phat trien cdng nghiep cua dat nudc Nga. 

Bang tuan hoan cac nguyen td cd anh hudng Idn de'n su phat trien ciia hoa hgc. 

Nd khdng nhung la su phan loai tu nhien dau tien cac nguyen td hoa hgc, cho 

biet cac nguyen td cd mdi lien he chat che va he thdng, ma cdn djnh hudng cho 

viec nghien cdu tiep tuc cac nguyen to mdi. 

Ngay nay, dinh luat tuan hoan vSn cdn la sgi chi d in dudng va la li thuyet chii 

dao ciia hga hgc. Tren ca sd dd, trgng nhung nam gan day cac nguyen td sau 

urani da dugc dieu che nhan tao va dugc xep sau urani trong bang tuan hoan. 

Mdt trong cac nguyen td dd la nguyen td 101 da dugc dieu che Ian dau tien nam 

1955 va ggi la mendelevi de td Idng kinh trgng nha bac hgc Nga vT dai. 

Viec phat minh ra dinh luat tuan hgan va bang tuan hoan cac nguyen td hoa hoc 

cd gia trj to Idn khdng nhung ddi vdi hoa hgc, ma ca ddi vdi triet hgc. 

Thuyet cau tao nguyen t d d the ki XX da soi sang vao djnh luat tuan hoan va bang 

tuan hoan cac nguyen td, tim ra nhieu dieu mdi me sau sac han. NhOng Idi tien 

tri cua Men-de-le-ep "Djnh luat tuan hoan se khdng bj de doa pha vg, ma chi co 

su bd sung va phat trien khdng ngung", da dugc thuc te kiem chdng va xac nhan. 
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(Bdi 10 SU BIEN DOI TUAN HOAN 
CAU HINH ELECTRON NGUYEN TU 
CUA CAC NGUYEN TO HOA HOC 

• GiCira cau hinh electron nguyen turva so thur tir cua nhom 
CO moi lien quan nhu the'nao ? 

• Cau hinh electron nguyen tur cua cac nguyen to hoa hoc 
thay doi nhu the' nao trong cac chu ki ? 

I - CAU HiNH ELECTRON NGUYEN TU CUA CAC NGUYEN TO NHOM A 

Nhom A gom cac nguyen to thuoc chu lei nho va chu lii 16n. Chung la cac 

nguyen to s va nguyen to p (bang 2.1). 

Bang 2.1 

Cau hinh electron lop ngoai cung ciia nguydn tur cac nguyen to nhom A 
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Nhan xet 

Nguyen tir cua cac nguyen to trong mot nhom A co so electron ldp ngoai cung 

bang nhau. Sir giong nhau vt cau hinh electron Idfp ngoai ciing la nguyen nhan 

cua su giong nhau ve tfnh chat hoa hoc cua cac nguyen to trong mot nhom A. 

So thii tu ciia nhom (IA, IIA,...) cho biet so electron hoa tri etia nguyen tit cac 

nguyen td trong nhom dong thdi cQng la sd electron ldp ngoai ciing ciia nguyen 

tu nguyen td dd. Do dd biet sd thti tir cua nhdm, ta cd the xac dinh duoc sd 

electron ldp ngoai cdng. Thi dii Al d nhdm IIIA, cd 3 electron d ldp ngoai ciing, 

Al thudc chu ki 3, cd ba ldp electron do vay cau hinh electron ldp ngoai cdng 

ciia nguyen tir Al se la 3s23pi. 

Sau mdi chu ki, ca'u hinh electron ldp ngoai ciing ciia nguyen tir cac nguyen td 

nhdm A duoc lap di lap lai, ta ndi rSng chting bie'n ddi tuan hodn. 

Vay : Su biin ddi tudn hodn ve cdu hinh electron lap ngodi cimg cua nguyin tic 
cdc nguyin tdkhi diin tich hat nhdn tdng ddn chinh la nguyin nhdn cua sU bie'n 
ddi tudn hodn ve tinh chdt cua cdc nguyin td. 

II - CAU HiNH ELECTRON NGUYEN TU CUA CAC NGUYEN TO NHOM B 

Cac nguyen td nhdm B deu thudc chu ki ldn. Chiing la cac nguyen td d va 

nguyen td f, cdn duoc goi la cac kim loai chuyen tiip. 

Tir bang tuan hoan cac nguyen td hoa hoc, chiing ta nhan thay : 

Tir chu ki 4 trd di, trong mdi chu ki, sau khi bao hoa phan ldp ngoai cung ns2, 

cac electron tiep theo duoc phan bd vao phan ldp (n-l)d thudc ldp sat ngoai 
ciing. Cau hinh electron nguyen tir ciia cac nguyen td nay thudng cd dang 
(n-l)da ns2. C) day a la sd electron duoc dien vao phan ldp sat ngoai ciing 
(n-l)d tir a = 1 den a = 10, trir mot vai trudng hop ngoai le. 

Thi du : Chu ki 4 cd 10 nguyen td d. Rieng hai nguyen td la Cr (Z = 24) : 3d5 4s' 
va Cu (Z = 29) : 3dio 4si cd cau hinh chung la 3da 4si ; 8 nguyen td d cdn lai 
deu cd cau hinh 3da 4s2. Thi du : Fe (Z = 26) : 3d6 4s2. 

Ndi chung, cac nguyen td d hoac f cd sd electron hoa tri nam d ldp ngoai ciing 
hoac d ca phan ldp sat ldp ngoai ciing chua bao hoa, khi phan ldp sat ngoai cimg 
da bao hoa thi sd electron hoa tri duoc tfnh theo sd electron d ldp ngoai ciing. 

Thi du : Ag (Z = 47) : [Kr] 4dio Ss^ cd sd electron hoa tri bang 1 vi phan ldp 4d 

da bao hoa. 
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BAI TAP 

1. Su bien thien tfnh chat cua cac nguyen td thudc chu ki sau lai dUdc lap lai gidng nhir 

chu ki trade la do 

A. su lap lai tfnh kim loai cua cac nguyen td d chu ki sau so vdi chu ki trUdc. 

B. su lap lai tfnh phi kim cua cac nguyen td 6 chu ki sau so vdi chu ki trUdc. 

C. su lap lai cau hinh electron Idp ngoai cung cua nguyen tCf cac nguyen td d chu ki 

sau so vdi chu ki trudc. 

D. su lap lai tinh chat hoa hpc cua cac nguyen td 6 chu ki sau so vdi chu ki trudc. 

Hay chpn dap an dung. 

2. Dua vao bang 2.1, hay cho biet sd electron Idp ngoai cung cua nguyen tir cac nguyen 

td sau day : H, He, Li, Na, K, Ca, O, S, Cl, Br. 

3. Cho nguyen tu" cac nguyen td cd : Z = 8, Z = 9, Z = 17, Z = 19. Hay xac djnh so 

electron Idp ngoai cung cua nguyen tCrcac nguyen tddd, sd thd tU nhdm va chu ki chura 

cac nguyen td do. 

4. Viet cau hinh electron nguyen tu" cua cac nguyen td cd Z = 18 va Z = 19. Tai sao 

nguyen td c6 Z =18 d chu ki 3, cdn nguyen td cd Z = 19 lai d chu ki 4 ? 

5*. Viet cau hinh electron nguyen tir cua cac nguyen td cd Z = 20 ; 21 ; 24 ; 29 ; 30. Cau 

hinh electron ciia chung co dac diem gi ? Tai sao Cu d nhdm IB, Zn d nhdm IIB ? 

6. Su phan bd electron vao cac AO cua nguyen tCr cac nguyen td C, Ca, Fe va Br sau day 

dung hay sai ? Ne'u sai hay sCra lai cho dung. 

tl n ti 
. 2 „ 2 „ 2 
1s 2s 2p 

Ca: ID 13] EnniD E] EnnE] E n 
. 2 „ 2 
1s 2s 2p 3s 3p 3d 

Fe : ti ti ti ti ti ti ti ti ti ti t t t t ti 
.. 2 „ 2 
1s 2s 

^ 6 „ 2 
2p 3s 3p 3d 4s 

Br: TiirniitiitiitTi[Ti]itiitiitiiitiitiitiitiitiirtT]itiitiiti ti ti ti 
- 2 „ 2 
Is 2s 2p 3s 3p 3d 4s 4p 
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(Bdi :fh -.' SIT BIEN DOI 
MOT SO DAI LUONG VAT LI 
CUA CAC NGUYEN TO HOA HOC 
• The nao la nang li/dng ion hoa, do am dien cua nguyen 
tu cac nguyen to ? Quy luat bien doi cac dai lUdng vat li 
nay trong bang tuan hoan nhu the'nao ? 

BAN KINH NGUYEN TU 
Tir hinh 2.1 sau day cho thay : 

Trong mdt chu ki, tuy nguyen tir cac nguyen td cd cimg sd ldp electron, nhung 
khi dien tfch hat nhan tang, luc hiit giiia hat nhan vdi cac electron ldp ngoai cung 
cung tang theo, do dd ban kfnh nguyen tir ndi chung giam dan. 

Trong mgt nhdm A, theo chieu tir tren xudng dudi, sd ldp electron tang dan, ban 
kfnh nguyen tir ciia cac nguyen td tang theo, mac dii dien tfch hat nhan tang nhanh. 
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0,104 

Se 

0,117 

Te 

0,137 

VIIA 

F 

0,064 

Cl 

0,099 

Br 

0,114 

I 

0,133 
^ 

Chieu giam dan cua ban kinh nguyen tCf (nm) 

Hinh 2.1. Ban kinh nguyen tCrcija mot so nguyen to trong bang tuan hoan 

Vay : Bdn kinh nguyin tic cua cdc nguyin td trong bdng biin ddi tudn hodn theo 
chieu tdng cua diin tich hat nhdn. 
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II - NANG LUONG ION HOA 
Ndng lugng ion hod thic nhd't (Ij) cua nguyin tu la ndng lugng tdi thieu cdn de 

tdch electron thu: nhdt ra khdi nguyin tu a trgng thdi ca bdn. 

Nang lugfng ion hoa dugc tfnh bang kJ/mol. 

Thi du : De tach mot moi electron ra khdi mot moi nguyen tir hidro theo qua 
trinh : H -> H+ + e phai tieu tdn mot nang lucmg bang 1312 kJ/mol. 

Nang lucmg ion hoa thu" 2, thir 3 dugc kf hieu la Ij, I3 la nang lugng can de tach 
electron thii 2, 3 ra khdi cac ion tuong ung. Gia tri ciia chiing Idn hon nang lugng 
ion hoa thii nhat. 

Gia tri nang lugng ion hoa thii nha't ciia nguyen tir cac nguyen td nhdm A dugc 
trinh bay tren bang 2.2. Su bien ddi nang lugng ion hoa theo Z dugc bieu didn 
tren hinh 2.2. 

Bang 2.2 

Nang iupng ion hoa thur nhat (kJ/mol) cua nguyen ttr cac nguyen to 
nhom A 

\ . Nhdm 

Chu k i \ ^ 

1 

2 

3 

4 

5 

6 

IA 

H 
1312 

Li 
520 

Na 
497 

K 
419 

LRb 

403 

376 

IIA 

Be 
899 

Mg 
738 

Ca 
590 

549 

503 

IIIA 

B 
801 

Al. 
578 

Ga 
579 

558 

Tl 

589 

IVA 

1086 

Si 
786 

Ge 
762 

709 

716 

VA 

1402 

p 
1012 

As 
947 

834 

703 

VIA 

0 
1314 

S 
1000 

Se 
941 

Te 
869 

812 

VIIA 

F 
1681 

Cl 
1251 

Br 
1008 

1 
1140 

920 

VIIIA 

He 
2372 

Ne 
2081 

Ar 
1521 

Kr 
1351 

Xe 
1170 

Rn 
1037 

Tii bang 2.2 va hinh 2.2 cho tha'y : 

Trong mgt chu ki, theo chiSu tang cua dien tfch hat nhan, luc lien ket giira hat 
nhan va electron ldp ngoai ciing tang, lam cho nang lugng ion hoa ndi chung 
ciing tang theo. 
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Trong cung mdt nhdm A, 
theo chieu tang ciia dien 
tich hat nhan, khoang each 
giira electron ldp ngoai 
cimg den hat nhan tang, luc 
lien ket giiia electron ldp 
ngoai cimg va hat nhan 
giam, do dd nang lugng ion 
hoa ndi chung giam. 

Thi du : Nang lugng ion hoa 
ciia liti (Li) bang 520 kJ/mol, 
cdn cua xesi (Cs) bang 
376 kJ/mol. Xesi la nguyen 
to cd nang lugng ion hoa 
thap nha't (khdng ke franxi 
la nguyen td phdng xa), 
d l mat mdt electron trd 
thanh ion duong Cs+, nen 
xesi dugc dung trong te bao 
quang dien. 

L(kJ/mol) 

1 2 3 4 5 
-I—I—I—I—I—I—I—I—I—I—I—I—I—I—r 

7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Hinh 2.2. Subien doi gia tri cua 1, theo Z 

Vay : Ndng lugng ion hod thic nhdt cua nguyin tic cdc nguyen td trong bdng tudn 
hodn bie'n ddi tudn hodn theo chieu tdng cua diin tich hat nhdn. 

Ill - DO AM DIEN 

Do dm diin cua mgt nguyin tuddc trUng cho khd ndng hut electron cua nguyin 
tu dd khi tqo thdnh liin kit hod hgc. 

Nhu vay, do am dien cua nguyen tir nguyen td cang ldn thi tinh phi kim cua 
nguyen to dd cang manh. Ngugc lai, do am dien ciia nguyen tir nguyen td cang 
nhd thi tinh kim loai ciia nguyen to dd cang manh. 

Trong hoa hgc, cd nhilu thang do am dien khac nhau do cac tac gia tfnh toan 
dua tren nhung co sd khac nhau. Dudi day gidi thieu bang gia tri do am dien cua 
nha hoa hgc Pau-linh (L.Pauling) thiet lap nam 1932. Vi nguyen td flo la phi 
kim manh nhat, Pau-linh quy udc lay do am dien cua flo de xac dinh do am dien 
tuong dd'i cua nguyen tir cac nguyen td khac. 
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Bang 2.3 

Gia tri do am dien cua nguyen tir mot so nguyen to nhom A theo Pau-linh 

^ \ Nhom 

Chu k i \ . 

1 

2 

3 

4 

5 

6 

IA 

H 
2,20 

Li 
0,98 

Na 
0,93 

K 
0,82 

Rb 
0,82 

Cs 
0,79 

IIA 

Be 
1,57 

Mg 
1,31 

Ca 
1,00 

Sr 
0,95 

Ba 
0,89 

IIIA 

B 
2,04 

Al 
1,61 

Ga 
1,81 

In 
1,78 

Tl 
1,62 

IVA 

C 
2,55 

Si 
1,90 

Ge 
2,01 

Sn 
1,96 

Pb 
2,33 

VA 

N 
3,04 

P 
2,19 

As 
2,18 

Sb 
2,05 

Bi 
2,02 

VIA 

O 
3,44 

S 
2,58 

Se 
2,55 

Te 
2,10 

Po 
2,00 

VIIA 

F 
3,98 

Cl 
3,16 

Br 
2,96 

I 
2,66 

At 
2,20 

Su bie'n ddi dd am dien theo Z duoc bieu diln tren hinh 2.3. 

4 -

E 2 
•o-
O 

1-

—I r 
5 

T 1 1 

10 15 20 

Hinh 2.3. Subien doi dd am dien theo Z 

Txt bang 2.3 va hinh 2.3 cho tha'y su bie'n ddi do am dien cua nguyen tir cac 
nguyen td nhu sau : 
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Trong mot chu ki, theo chiiu tang dan ciia dien tfch hat nhan, do am dien 
cua nguyen tir cac nguyen td thudng tang dan. 

Trong ciing mot nhdm A, theo chiiu tang ciia dien tich hat nhan, do am dien 
cua nguyen tir cac nguyen td thudng giam dan. 

Vay : Do dm diin cua nguyin tic cdc nguyin td trong bdng tudn hodn biin doi 
tudn hodn theo chieu tdng cua diin tich hat nhdn. 

BAI TAP 

1. Trong mot chu ki, ban kfnh nguyen tiT cac nguyen td 

A. tang theo chieu tSng cua dien tfch hat nhan. 

B. giam theo chieu tang cCia dien tfch hat nhan. 

C. giam theo chieu t§ng cua dp am dien. 

D. Ca B va C 

Chpn dap an dung nhat. 

2. Trong mot nhdm A, ban kfnh nguyen tCr cua cac nguyen td 

A. tang theo chieu tang cua dien tfch hat nhan. 

B. giam theo chieu tang cua dien tfch hat nhan. 

C. tang theo chieu giam cua do am dien. 

D. Ca A va C 

Chpn dap an dung nhat. 

3. Dp am dien dac trUng cho kha nang 

A. hut electron cua nguyen tCf trong phan tCr. 

B. nhudng electron cua nguyen td nay cho nguyen tCr khac. 

C. tham gia phan irng manh hay yeu. 

D. nhudng proton cua nguyen tCr nay cho nguyen tCf khac. 

Chpn dap an diing. 
4. Hay cho bie't sU bien ddi nang lupng ion hoa thir nhat cua nguyen td cac nguyen td 

trong cung mot chu ki va trong ciing mot nhdm A. 

5. Neu khdng xet khf hiem thi nSng lupng ion hoa thir nhat cua nguyen tir nguyen td nao 
Idn nhat, cua nguyen tCr nguyen td nao nhd nhat ? 

6. Dp am dien cua mot nguyen td la gi ? Quy luat bien ddi gia trj dp am dien cua nguyen 
tCr cac nguyen td trong cac nhdm A nhU the nao ? 

7. Nguyen td cua nguyen td nao cd gia trj dp am dien Idn nhat ? 
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liai (to^ thiitL. 

Al LUC ELECTRON 

Ai lire electron ciia nguyen tu la nang lugng tea ra hay hap thu khi mot nguyen 

td trung hoa d trang thai khi nhan mot electron de trd thanh mot ion mang dien 

ti'ch 1 - cung nam d trang thai dd. Nhu vay, ai luc electron la hieu irng nang 

lugng CLia qua trinh : 

A (khf) + e ^ A - (khf) 

Ai luc electron ciia mdt moi nguyen tu dugc tfnh bang kJ/mol. 

Ngudi ta quy udc dat da'u - cho ai luc electron khi cd su toa ra nang lugng va 
da'u + khi cd su hap thu nang lugng tu ben ngoai. 

Phan Idn cac nguyen td hoa hgc cd ai luc electron am, nhung cac nguyen to 
nhdm IIA, IIB va cac khf tra cd ai luc electron duang. 

Quy luat bien thien ai luc electron theo chieu tang ciia dien tich hat nhan nguyen 
tu ciia cac nguyen to hoa hgc khdng that ro ret va nhat quan nhu cac quy luat 
tim tha'y dd'i vdi do am dien va nang lugng ion hoa. 

Tuy nhien, cung cd the rut ra mdt sd nhan xet sau day : 

- Nhin chung, cac phi kim cd ai luc electron mang dau am vdi gia trj tuyet ddi 
Idn han kim loai. Cac halogen cd ai luc electron am vdi gia trj tuyet dd'i Idn hon 
d cac nguyen td khac ciia bang tuan hoan, vi nhdm nguyen to nay dd thu them 
electron. Khf hiem cd Idp electron ngoai cung bao hoa (hoac gia bao hoa), chung 
khd thu them electron nen cd ai luc electron duang. 

- Trong phan Idn trudng hgp, trong mgt nhdm A, theo chieu tang cua dien tich 
hat nhan ai luc electron am cd gia tri tuyet dd'i giam dan. 

- Trong mgt chu ki, nhin chung gia tri tuyet dd'i ciia ai luc electron am tang dan 
theo chieu tang cua dien tfch hat nhan. Nhung cac khf hiem lai cd ai luc 
electron duang. Vi giOa do am dien va ai luc electron phai cd mdi lien quan chat 
che vdi nhau, Muliken (Mulliken scale) da su dung cac gia tri ai luc electron va 
nang lugng ion hoa de xay dung thang do am dien mang ten ong. 

Dieu dang chii y la, trong khi khai niem do am dien thudng diing cho cac 
nguyen tu, thi ai luc electron cdn dugc ap dung cho ca cac phan tu. ChSng han, 
ngudi ta dua ra gia tri ai luc electron duang cho benzen, antraxen, gan bang 
khdng cho phan tu naphtalen. Vi the, ai luc electron dugc dung de giai thfch kha 
nang phan ung ciia nhieu chat huu ca. 
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15" ^di IZ SU BIEN DOI TINH KIM LOAI 
TINH PHI KIM CUA CAC NGUYEN TO HOA HOC 
DINH LUAT TUAN HOAN 

• Hieu dircrc tinh kim loai, tinh phi kim va quy luat bie'n doi 
tinh kim loai, tinh phi kim cua cac nguyen to trong bang 
tuan hoan. 

• Hieu duoc quy luat bien doi hoa trj, tinh axit - bazd cua 
oxit va hidroxit cua cac nguyen to trong bang tuan hoan. 

• Hieu diTdc noi dung djnh luat tuan hoan. 

I - S i ; BIEN DOI TiNH KIM LOAI, TINH PHI KIM CUA CAC NGUYEN TO 

1. Tinh kim loai, tinh phi kim 

Tinh kim loai la tinh chdt cua mdt nguyin td md nguyin tic cua nd di nhudng 
electron de tra thdnh ion duang. 

Nguyen tir cua nguyen td nao cang dl nhudng electron, tfnh kim loai ciia nguyen 
td dd cang manh. 

Tinh phi kim la tinh chdt ciia mdt nguyin tdmd nguyen tic cua nd di nhdn thim 
electron de tra thdnh ion dm. 

Nguyen tir ciia nguyen td nao cang dl nhan electron, tfnh phi kim ciia nguyen 

td dd cang manh. 

Thuc ra, khdng cd ranh gidi rd ret giiia tfnh kim loai va tfnh phi kim. Mgt each 
tuong dd'i, trong bang tuan hoan cac nguyen td kim loai va phi kim dugc phan 
each bang dudng ke dam (xem bang tuan hoan trang 41). Ben phai la cac nguyen 
td phi kim, ben trai la cac nguyen td kim loai. 

2. Sir bien doi tinh kim loai, tinh phi kim 

Trong mdi chu ki, theo chiiu tdng cua diin tich hat nhdn, tinh kim loai ciia cdc 

nguyin td gidm ddn, ddng thdi tinh phi kim tdng ddn. 

Thi du : Chu ki 3 bat dau tir nguyen td natri (Z = 11), mdt kim loai dien hinh, 

rdi lan lugt den magie (Z = 12) la kim loai manh nhung hoat ddng kem natri. 

Nhdm (Z = 13) la kim loai nhung hidroxit ciia nd da cd tinh ludng tinh. 
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Silic (Z = 14) la phi kim. Tir photpho (Z = 15) den luu huynh (Z = 16), tfnh phi 
kim manh dan, clo (Z = 17) la mdt phi kim dien hinh. 

Quy luat tren dugc lap lai dd'i vdi mdi chu ki. 

Cd the giai thich quy luat bien ddi tfnh chat tren nhu sau : 

Trong mdt chu ki, theo chiiu tang ciia dien tfch hat nhan (tir trai sang phai) thi 
nang lugng ion hoa, do am dien tang din ddng thdi ban kfnh nguyen tir giam 
dan lam cho kha nang nhudng electron giam nen tfnh kim loai giam, kha nang 
nhan electron tang nen tfnh phi kim tang. 

Trong mot nhdm A, theo chiiu tdng cua diin tich hat nhdn tinh kim loai cua cdc 

nguyin td tdng ddn, ddng thdi tinh phi kim gidm ddn. 

Thf du nhdm IA va nhdm VIIA. 

Trong nhdm IA : Tinh kim loai tang rd ret tir liti (Z = 3) den xesi (Z - 55) tiic 
la kha nang nhudng electron tang dan. Nhdm VIIA (nhdm halogen) gdm nhiing 
phi kim dien hinh : Tfnh phi kim giam din tii flo (Z = 9) ddn iot (Z = 53), tiic la 
kha nang nhan electron giam dan. 

Quy luat dd dugc lap lai dd'i vdi cac nhdm A khac va dugc giai thfch nhu sau : 

Trong mdt nhdm A, theo chiiu tang cua dien tfch hat nhan (tir tren xud'ng dirdi) 
thi nang lugng ion hoa, do am dien giam dan ddng thdi ban kfnh nguyen tir tang 
nhanh lam cho kha nang nhudng electron tang, nen tfnh kim loai tang, kha nang 
nhan electron giam, nen tfnh phi kim giam. 

Tinh kim loai, tfnh phi kim cua cac nguyen to phu thudc chu ydu vao cau hinh 
electron nguyen tir. Cau hinh electron nguyen tir cua cac nguyen to trong bang 
tuan hoan cd tinh bie'n ddi tuan hoan nen tfnh kim loai, tfnh phi kim biln doi 
tuan hoan. 

Nhan xet: Tinh kim loai, tinh phi kim cua cdc nguyin td trong bdng tudn hodn 
biin ddi tudn hodn theo chieu tdng cua diin tich hat nhdn. 

II - SU BIEN DOI VE HOA TRI CUA CAC NGUYEN T 6 

Trong mdt chu ki, di tir trai sang phai, hoa tri cao nhat cua cac nguyen td vdi oxi 
tang lan lugt tii 1 den 7, cdn hoa tri vdi hidro cua cac phi kim giam tir 4 den 1. 
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Thi du : Trong chu ki 3, ba nguyen td dau chu ki (Na, Mg, Al) tao thanh hgp 
chat oxit trong dd cac nguy6n td cd hoa tri lan lugt la 1, 2, 3. Cac nguyen td tiep 
theo (Si, P, S, Cl) cd hoa tri lan lugt la 4, 5, 6, 7 trong oxit cao nhat. 

Cac nguyen td phi kim Si, P, S, Cl tao dugc hgp chat khf vdi hidro, trong dd 
chiing cd hoa tri lan lugt la 4, 3, 2, 1. 

Dd'i vdi cac chu ki khac, su bien ddi hoa tri ciia cac nguyen td ciing diln ra tuong 
tu (bang 2.4). 

Bang 2.4 

Sir bien doi tuan hoan hoa trj cua cac nguyen to 6 chu ki 3 va 4 

So thur t ir 
nhom A 

Hgp chat vdi oxi 

Hoa trj cao nha't 

vdi oxi 

Hop chat khf vdi 

hidro 

Hoa tri vdi hidro 

IA 

Na20 

K2O 

1 

IIA 

MgO 

CaO 

2 

IIIA 

AI2O3 

Ga203 

3 

IVA 

Si02 

Ge02 

4 

SiH4 

GeH4 

4 

VA 

P2O5 

AS2O5 

5 

PH3 

ASH3 

3 

VIA 

SO3 

Se03 

6 

H2S 

H2Se 

2 

VIIA 

CI2O7 

Br207 

7 

HCI 

HBr 

1 

Nhan xet : Hod tri cao nhdt cua mdt nguyin td vdi oxi, hod tri vdi hidro ciia 
cdc phi kim biin ddi tudn hodn theo chieu tdng ciia diin tich hat nhdn. 

I - SU BIEN DOI TINH AXrr - BAZO CUA OXIT VA HIDROXIT TUONG UNG 

Tfnh axit - bazo ciia oxit va hidroxit tuong ling cua cac nguyen td d chu ki 2 va 
3 dugc trinh bay trong bang 2.5. 
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Bang 2.5 

Tinh axit - bazo cua oxit va hidroxit tuong ung cua cac nguyen to 6 
chu ki 2 va 3 

Li20 BeO : B2O3 

j 1 
Oxit bazo , ,-, ,, , Oxit axit 

j luong tmh 
1 

CO2 

Oxit axit 

LiOH Be(0H)2 H3BO3 H2CO3 
1 

,.., t Hidroxit ' ^ .̂  ., 
! Bazo kiem , _ , , Axit yeu 

luong tmh 

Na20 MgO 

Oxit bazo Oxit bazo 

1 ,1 

AI2O3 

' Oxit 

ludng tinh 
L ..- . J 

! 
NaOH Mg(0H)2 ! AI(0H)3 

Axit yeu 

Si02 

Oxit axit 

H2Si03 

. . . - ' „ ,. ! Hidroxit I . ., ., 
! Bazo kiem Bazo yeu , _ , . 1 Axit yeu 

luong tinh 

N2O5 

Oxit axit 

HNO3 

Axit manh 

P2O5 

Oxit axit 

SO3 

Oxit axit 

J 
H3PO4 ; H2SO4 

1 

, , . Axit manh 
trung binh: 

CI2O7 

Oxit axit 

HCIO4 

Axit 

rat manh 

Trong mdt chu ki, theo chiiu tang cua dien tfch hat nhan, tinh bazo ciia oxit va 
hidroxit tuong ling giam ddn, ddng thdi tfnh axit cua chiing tang dfo. 

Trong mot nhdm A, theo chiiu tang cua dien tfch hat nhan, tfnh bazo cua cac oxit 
va hidroxit tuong ling tang dSn, ddng thdi tfnh axit ciia chiing giam din. 

Nhan xet: Tinh axit - baza cua cdc oxit vd hidroxit tuang icng cua cdc nguyen 
tdbii'n ddi tudn hodn theo chieu tdng ciia diin tich hat nhdn nguyin tic. 

IV - DINH LUAT TUAN HOAN 

Dinh luat tudn hoan dugc phat bieu nhu sau : 

"Tinh chdt cua cdc nguyin tdvd dan chdt ciing nhu thdnh phdn vd tinh chdt cua 
cdc hgp chd't tqo nin tit cdc nguyin td dd biin doi tudn hodn theo chieu tang 
cua dien tich hat nhdn nguyen tic". 
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BAI TAP 

1. Cho biet quy luat bien ddi tfnh kim loai, tinh phi kim cCia cac nguyen td trong mdt 
chu ki va trong mot nhdm A, giai thich. 

2. Hay cho biet sU bien ddi ve tfnh axit - bazd cua cac oxit cao nhat va hidroxit tuong umg 
cija cac nguyen td trong mot chu ki va trong mot nhdm A theo chieu tang cua dien tfch 
hat nhan. 

3. Hay phat bieu djnh luat tuan hoan cac nguyen to hoa hpc va lay cac thf du ve cau hinh 

electron nguyen tCr, tfnh chat cCia cac ddn chat va tfnh chat cua cac hop chat de 

minh hoa. 

4. Nhufng dai lUdng va tinh chat nao cua nguyen td hoa hoc (ghi dudi day) bien ddi tuan 

hoan theo chieu tang dien tfch hat nhan nguyen td ? 

a) Khdi lupng nguyen td 

b) Sd thir tu 

c) Ban kfnh nguyen td 

d) Tfnh kim loai 

e) Tinh phi kim 

f) NSng lugng ion hoa thir nhat 

i) Tfnh axit - bazd cua cac hidroxit 

k) Cau hinh electron nguyen tir Idp ngoai cung. 

5. Cho cac nguyen td X, Y, Z cd sd hieu nguyen tCr lan lugt la 9, 16, 17. 

a) Xac djnh vi tri cua chung trong bang tuan hoan. 

b) Xep cac nguyen td dd theo thir tu tfnh phi kim tang dan. 

6. Cho cac nguyen toA, B, C, D cd sd hieu nguyen tir lan lUdt 11, 12, 13, 14. 

a) Viet cau hinh electron nguyen tCrcua chiing. 

b) Xac djnh vj trf cua chiing trong bang tuan hoan. 

c) Xep cac nguyen td do theo thir tU tfnh kim loai tang dan. 

7. Dua vao sU bien ddi tuan hoan tfnh chat ciia cac nguyen td, hay doan nhan sU bie'n 

ddi ve nang lUOng ion hoa thir nhat, dp am dien, tfnh kim loai cua cac kim loai nhdm IA. 
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m 13 Y NGHiA CUA BANG TUAN HOAN 
CAC NGUYEN T 6 HOA HOC 
• Vj tri cua mot nguyen to hoa hoc trong bang tuan hoan 
cho ta nhCimg thong tin gi ve nguyen to do. 
• Khi biet so hieu nguyen tur cua mot nguyen to, ta co the 
suy ra vj tri cua no trong bang tuan hoan diroc khong ? 

I - QUAN HE GILTA Vj TRI VA CAU TAO NGUYEN TU 

Bii't vi tri cua mgt nguyin td trong bdng tudn hodn, cd the suy ra cdu tqo nguyen 
tic cua nguyin td do vd ngugc lai (xem sa dd sau) : 

Vi tri cua mgt nguyen td Cdu tqo nguyen tii 
trong bdng tudn hodn (d) 

- Sd thii tu cua nguydn td < > - Sd proton, sd electron 
- Sd thii tu cua chu ki - Sd ldp electron 
- Sd thii tii cua nhdm A - Sd electron ldp ngoai ciing 

Thi du 1 : Biet nguySn td cd sd thii tu la 19 thudc chu ki 4, nhdm IA, cd thi suy ra: • 

Nguyen tir ciia nguyen td dd cd 19 proton, 19 electron, cd 4 ldp electron (vi sd 
ldp electron bang sd thii tu cua chu ki), cd 1 electron d ldp ngoai cung (vi sd 
electron ldp ngoai ciing bang sd thii tu ciia nhdm A). Dd la nguydn td kali. 

Thi du 2 : Bie't cau hinh electron nguyen tit cua mdt nguyen td la Is^ 2s2 2p6 3s2 3p* 
cd the suy ra : 

Tdng sd electron cua nguyen tir nguyen td dd la 16, vay nguyen td dd chiem 6 
thii 16 trong bang tudn hoan (vi nguyen tir cd 16 electron, 16 proton, sd don vi 
dien tfch hat nhan la 16 bang sd thii tu cua nguyen to trong bang tudn hoan). 

Nguyen td dd thudc chu ki 3 (vi cd 3 ldp electron), nhdm VIA (vi cd 6 electron ldp 
ngoai ciing). Dd la nguyen td luu huynh. 

II - QUAN HE GIQA Vj TRI VA TINH CHAT CUA NGUYEN TO 

Bii't vi tri cua mgt nguyin td trong bdng tudn hodn, cd the suy ra nhiing tinh chdt 
hod hgc ca bdn cua nd. 
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- Tinh kim loai, tfnh phi kim : Cac nguyen td d cac nhdm IA, IIA, IIIA (trir hidro 
va bo) cd tfnh kim loai. Cac nguyen td d cac nhdm VA, VIA, VIIA cd tfnh phi 
kim (trir antimon, bitmut va poloni). 
- Hoa tri cao nhdt ciia nguyen td vdi oxi, hoa tri vdi hidro. 
- Cdng thiic cua oxit cao nhat va hidroxit tuong ung. 
- Cdng thiic cua hgp chat khf vdi hidro (neu cd). 
- Oxit va hidroxit cd tfnh axit hay baza. 
Thi du : Nguyen td luu huynh d d thii 16, nhdm VIA, chu ki 3. Suy ra luu huynh 
la phi kim. 
Hoa tri cao nhdt vdi oxi la 6, cdng thii-c cua oxit cao nha't la SO3. 
Hoa tri vdi hidro la 2, cdng thiic ciia hgp chdt khf vdi hidro la H2S. 
SO3 la oxit axit va H2SO4 la axit manh. 

I - SO SANH TINH CHAT HOA HQC CUA MOT NGUYEN TO VOI CAC 
NGUYEN TO LAN CAN 

Dua vao quy luat bien ddi tfnh chat ciia cac nguyen td trong bang tudn hoan cd 
thi so sanh tfnh chdt hoa hgc cua mdt nguyen td vdi cac nguyen td lan can. 
Thi du : So sanh tinh chat hoa hoc ciia P (Z = 15) vdi Si (Z = 14) va S (Z = 16), 
vdi N (Z = 7) va As (Z = 33). 
Trong bang tudn hoan, cac nguyen td Si, P, S thudc ciing mdt chu ki. Neu xep 
theo thii tu dien tfch hat nhan tang ddn ta dugc day Si, P, S. Trong chu ki, theo 
chiiu dien tfch hat nhan tang thi tfnh phi kim tang. Vay P cd tfnh phi kim yeu 
hon S va manh hon Si. 
Trong nhdm VA, theo chiiu dien tfch hat nhan tang ddn, tfnh phi kim giam dan. 
Vi vay theo thii tu N, P, As, thi P cd tinh phi kim yeu hon N va manh hon As. 
Vay P cd tfnh phi kim yeu hon N va S, hidroxit cua nd la H3PO4 cd tinh axit yeu 
hon HNO3 va H2SO4. 

BAI TAP 

1. Theo quy luat bie'n ddi tfnh chat cua cac nguyen td trong bang tuan hoan thi 

A. phi kim manh nha't la iot. 

B. kim loai manh nhat la liti. 

C. phi kim manh nhat la flo. 

D. kim loai yeu nha't la xesi. 

Chpn dap an dimg. 
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2. Cho nguyen td X (Z = 12), hay cho biet: 

- Cau hinh electron nguyen tir cua nguyen td X. 

- Tinh chat hoa hpc cd ban ciia nguyen td X. 

3. Dua vao quy luat bien ddi tfnh kim loai, tfnh phi kim ciia cac nguyen td trong bang tuan 
hoan, hay neu : 

a) Nguyen td nao la kim loai manh nhat ? Nguyen td nao la phi kim manh nha't ? 

b) Cac nguyen td kim loai dUdc phan bd d khu vUc nao trong bang tuan hoan ? 

c) Cac nguyen td phi kim dUOc phan bd d khu vUc nao trong bang tuan hoan ? 

d) Nhdm nao gdm nhtirig nguyen td kim loai dien hinh ? Nhdm nao gdm nhufng nguyen 
td phi kim dien hinh ? 

e) Cac nguyen td khf hiem nam d khu vUc nao trong bang tuan hoan ? 

4. Nguyen tir ciia 2 nguyen td cd Z = 25 va Z = 35. 

a) Xac djnh sd thd tU chu ki va nhdm cua cac nguyen td tren trong bang tuan hoan. 

b) Neu tinh chat hoa hgc cd ban ciia hai nguyen td dd. 

5. Nguyen td X cd sd hieu nguyen tir la 16. 

- Viet cau hinh electron nguyen tir ciia nguyen td X. 

- Cho biet tfnh chat hoa hpc cd ban ciia nguyen td X. 

6. Bang dudi day cho biet ban kinh nguyen tir va nang lUOng ion hoa thir nhat cua nguyen 
tCr mot sd nguyen td 

Nguyen to 

Ban kfnh nguyen tCr (nm) 

NSng lugng ion hoa thir 

nhat (kJ/mol) 

Na 

0,157 

497 

Mg 

0,136 

738 

Al 

0,125 

578 

Si 

0,117 

786 

P 

0,110 

1012 

s 

0,104 

1000 

Cl 

0,099 

1251 

Dua vao cac dd kien tren, hay rut ra nhdng nhan xet sau : 

a) Su bien ddi ban kinh nguyen tir ciia cac nguyen td trong chu ki. 

b) Su bien ddi nang lugng ion hoa I-| cua nguyen tu" cac nguyen td trong chu ki. 

7. Phat bieu djnh luat tuan hoan va cho biet nguyen nhan ciia sU bien ddi tuan hoan 
tfnh kim loai, tfnh phi kim ciia cac nguyen td theo chieu tang cua dien tich hat nhan 
nguyen tir. 

8. Nguyen td clo thudc chu ki 3 va nhdm VIIA, hay cho biet dac diem ve cau hinh 
electron nguyen tCr va tfnh chat hoa hoc cd ban ciia clo. 

9. Nguyen td natri thudc chu ki 3 va nhdm IA, hay cho biet dSc diem ve cau hinh electron 
nguyen tir va tinh chat hoa hgc cd ban cua natri. 

10. Hay so sanh tfnh kim loai ciia Mg (Z = 12) vdi Na (Z = 11) va Al (Z = 13). 
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(Bdi 14 LUYEN TAP CHUONG 2 

• Cung CO cac kien thiirc : 

- Cau tao bang tuan hoan cac nguyen to hoa hoc. 

- Quy luat bien doi tuan hoan mot so dai luang vat li va tinh 
chat cac nguyen to theo chieu tang cCia dien tich hat nhan. 

- Dinh luat tuan hoan. 

• Ren luyen kT nang : Lam cac bai tap xac lap moi quan he 
giCfa vi tri, cau tao nguyen tCf cac nguyen to va tinh chat cCia 
nguyen to. 

A - KIEN THLfC CAN NAM V Q N G 

1. Nguyen tac sap xep cac nguyen to trong bang tuan hoan 

2. Cau tao bang tuan hoan cac nguyen to hoa hor 

- O : Sd thii tu cua d bang sd hieu nguyen tir, bang sd don vi dien tfch hat nhan 
va bang tdng sd electron. 

- Chu ki : Sd thii tu cua chu ki bang sd ldp electron. 

+ Chu ki nhd la cac chu ki 1, 2, 3 chi gdm cac nguyen td s va nguyen td p. 

+ Chu ki ldn la cac chu ki 4, 5, 6, 7 gdm cac nguyen td s, p, d va f. 

- Nhdm : Sd thii tu ciia nhdm bang sd electron hoa tri. 

+ Nhdm A : Sd thii tu cua nhdm A bang sd electron ldp ngoai cung. Nhdm A 

gdm cac nguyen td s va p. 

+ Nhdm B : Sd thii tu ciia nhdm B bang sd electron hoa tri. Nhdm B gdm cac 
nguyen td d va f. 

3. Nhung dai lupng va tinh chat bien doi tuan hoan theo chieu tang ciia 
dien tich hat nhan 

- Ban kfnh nguyen tir. 

- Nang lugng ion hoa thii nhdt. 
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- Do dm dien. 

- Tfnh kim loai, tfnh phi kim. 

- Tfnh axit - bazo cua oxit va hidroxit. 

- Hoa tri cao nhdt ciia nguyen td vdi oxi va hoa tri ciia nguyen td phi kim vdi hidro. 

4. Dinh luat tuan hoan 

"Tinh chd't cua cdc nguyin tdvd dem chdt cUng nhu thdnh phdn vd tinh chdt ciia 
cdc hgp chdt tqo nin tic cdc nguyin td dd bie'n doi tudn hodn theo chieu tdng 
cua diin tich hqt nhdn nguyin t^". 

B - CAU HOI VA BAI TAP 

1. NhOmg cau sau day, cau nao sai ? 

A. Trong chu ki, cac nguyen td dUOc xep theo chieu dien tfch hat nhan tang dan. 

B. Trong chu ki, cac nguyen td dugc xep theo chieu sd hieu nguyen tir tang dan. 

C. Nguyen tir ciia cac nguyen td cimg chu ki cd sd electron bang nhau. 

D. Chu ki bao gid cung bat dau la mot kim loai kiem, cud'i cung la mdt khi hiem 

(trd chu ki 1). 

2. a) Dua tren nguyen tac nao ngudi ta xep cac nguyen td thanh chu ki, nhdm ? 

b) The nao la chu ki ? Bang tuan hoan cd bao nhieu chu ki nhd, bao nhieu chu ki Idn ? 

Mdi chu ki cd bao nhieu nguyen td ? 

3. Trong bang tuan hoan, nhdm A nao gdm tat ca cac nguyen td la kim loai ? Nhdm nao 

gdm hau het cac nguyen td la phi kim ? Nhdm nao gdm cac nguyen td khf hiem ? DSc 

diem sd electron Idp ngoai cimg ciia cac nguyen tCr trong cac nhdm tren. 

4. Tdng sd hat proton, ndtron, electron cua nguyen tif mdt nguyen td thudc nhdm VIIA 

la 28. 

a) Tinh nguyen tir khdi. 

b) Viet cau hinh electron nguyen tir cua nguyen td dd. 

5. Oxit cao nhat ciia mdt nguyen td la RO3, trong hgp chat ciia nd vdi hidro cd 5,88% hidro 

ve khdi lUdng. Xac djnh nguyen to dd. 

6. Hdp chat khi vdi hidro cua mdt nguyen td la RH4. Oxit cao nhat ciia nd chira 53,3% oxi 

ve khdi lugng. Tim nguyen td dd. 
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7. Khi cho 0,6 g mot kim loai nhdm IIA tac dung het vdi nUdc tao ra 0,336 Ift khf hidro 

(6 dieu kien tieu chuan). Xac djnh kim loai dd. 

8. Hai nguyen td A, B dimg ke tiep nhau trong cung mot chu ki cua bang tuan hoan c6 

tdng sd ddn vj dien tich hat nhan la 25. 

a) Viet cau hinh electron de xac djnh hai nguyen td A va B thudc chu ki nao, nhom nao. 

b) So sanh tinh chat hoa hpc ciia chiing. 

9. Cho 8,8 g mot hon hdp hai kim loai nam d hai chu ki lien tiep nhau va thudc nhdm IIIA, 

tac dung vdi HCI duthi thu dUdc 6,72 Ift khf hidro d dieu kien tieu chuan. Dua vao bang 

tuan hoan cho bie't ten ciia hai kim loai dd. 

10. Nguyen td X cd cau hinh electron nhU sau : Is^ 2s2 2p6 Ss^ 3p6 3d5 4s'' 

Hay xac djnh : 

a) Vi trf ciia X trong bang tuan hoan. 

b) Neu tfnh chat hoa hpc cd ban ciia X. 

11. Viet cau hinh electron nguyen tir ciia cac nguyen td trong nhdm IA: Li, Na, K, Rb, Cs. 

Hay sap xep cac nguyen td dd theo chieu giam dan ciia ban kinh nguyen tir, giai thich. 
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(Bdi 15 BAI THirC HANH SO 1 

MOT SO THAO TAC THlfC HANH 
THI NGHIEM HOA HOC. SU BIEN DOI 
TINH CHAT CUA CAC NGUYEN TO 
TRONG CHU Ki VA NHOM 

• Giup hoc sinh ren luyen mot so kT nang sur dung hoa chat 
va dung cu thi nghiem de dam bao an toan va ket qua thi 
nghiem. 

• Tien hanh mot so thi nghiem ddn gian ve sir bien doi tinh 
chat cua nguyen to trong chu ki va nhom. 

I -NOI DUNG 

1. Mot so thao tac thirc hanh thi nghiem hoa hoc 

a) Lay hoa chat 

Khi md mit Ig lay hoa chat, phai 
dat ngira mit tren mat ban de dam 
bao do tinh khiet ciia hoa chat va 
tranh hoa chat day ra ban. 

Lay hoa chat ran phai dung thia 
xiic hoac kep, khdng cdm bang tay 
(hinh 2.4). 

Ldy hoa chat long phai dung dng 
hiit nhd gigt. Khi dd hoa chat tir Ig 
nay sang Ig khac phai dung ph6u. 
Khi rdt hoa chat vao dng nghiem 
phai dung cap giu dng nghiem, de 
tranh hoa chat day ra tay. 

b) Trdn cac hoa chait 

Khi trdn hoac hoa tan cac hoa chat trong cdc phai dung dua thuy tinh. 

Hinh 2.4. Cach lay hoa chat rSn 
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Trdn hoac hoa tan cac hoa chdt trong dng nghiem phai cdm mieng dng bang cac 
ngdn tay trd, cai va giiia ciia ban tay. De dng hoi nghieng va Idc bang each dap 
phdn dudi cua dng vao ngdn tay trd hoac Idng ban tay ben kia cho de'n khi chat 
long dugc trdn d6u. Khong dugc dung ngdn tay bit mieng dng nghiem va Idc, vi 
nhu vay se lam hoa chdt day ra tay. 

Neu lugng hoa chdt chiia qua — dng nghiem thi phai dung dua thuy tinh 

khuay nhe. 

c) Dun ndng hoa chat 

Khi dun hod chdt rdn trong dng 
nghiem cdn cap dng nghiem d tu 
the ndm ngang tren gia thf 
nghiem, mieng dng hoi chiic 
xud'ng de de phdng hoi nudc tii 
hod chdt thoat ra, dgng lai va chay 
ngugc xud'ng day dng nghiem 
dang ndng va lam vd dng. 
Dun hoa chat long trong cdc 
thuy tinh phai dung ludi (thep 
khdng gi hoac ddng) Idt dudi 
day cdc thuy tinh de tranh nut 
vd. Khdng dugc ciii mat gdn 
mieng cdc dang dun ndng de 
tranh hoa chdt sdi ban vao mdt 
va mat (hinh 2.5). 

d) Sii dung mgt sd dung cu thi 
nghiem thdng thudng 

Trong thf nghiem thuc hanh hoa 
hgc thudng diing cap gd hoac 
kim loai, cap d vi trf each mieng 
dng nghiem bang 1/3 chieu dai 
cua dng nghiem. Khi da cho dng 
nghiem vao cap rdi, chi nen ndm 
chdc nhanh dai ciia cap va dat 
ngdn tay cai len nhanh ngdn, 
khdng dimg ban tay ndm ca hai 
nhanh ciia cap. 

Hinh 2.5. Cach dun chat long trong coc thuy tinh 

Hinh 2.6. Cach cham lira den con 
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Khi cham den cdn phai dung que 
ddm. Khdng nghieng den cham 
lira tir den nay sang den khac de 
tranh cdn chay ra ngoai gay chay, 
bdng (hinh 2.6). Khi tat den cdn 
phai diing chup day, khdng thdi 
nggn lira bdng mieng. 

a) b) 

Hinh 2.7. Cach xac dinh thS tich chat long 
a) doc sai; b) doc dung 

Khi dun chdt long trong cac dung 

cu thuy tinh nhu dng nghiem, 

cdc,... nen dat chd cdn dun ndng cua cac dung cu vao didm ndng nhat cua ngon 

lira den cdn, d vi tri — chieu cao nggn lira tfnh tir tren xudng. 

Khi dgc muc chd't long trong cac dung cu dong, do chd't long, cdn d^ tdm mdt 
nhin ngang vdi day vdm khum cua chat long chiia trong cac dung cu (hinh 2.7). 

2. Thirc hanh ve sif bien doi tinh chat cua nguyen to trong chu ki 
va nhom 

a) Sir bien ddi tinh chat ciia cac nguyen to trong nhdm 
Ldy vao hai cdc thuy tinh, mdi cdc chiing 60 ml nudc. Nhd vao mdi cdc vai giot 
dung dich phenolphtalein va khudy deu. 
Cho vao cdc thii nhdt mdt mau nhd natri, cdc thii hai mdt mau kali cd ciing kfch 
thudc (chii y bao dam an toan khi lam thf nghiem vdi kali). 
Quan sat hien tugng xay ra trong mdi cdc. Nhan xet va nit ra kdt ludn v6 sii biS'n 
ddi tfnh chdt ciia cac nguyen td trong nhdm. 

b) Su bien ddi tinh chat ciia cac nguyen td trong chu ki 
Rdt vao hai cdc thuy tinh, mdi cdc chiing 60 ml nudc. Rdt vao cdc thii ba 
chiing 60 ml nudc ndng. Nhd vao mdi cdc vai gigt dung dich phenolphtalein 
rdi khudy d6u. 

Cho vao cdc thii nhat mdt mdu nhd natri nhu da gidi thidu d thi nghiem (a). 

Cho vao cdc thii hai va cdc thii ba, mdi cdc mdt mdu magie cd kich thudc bang 
mdu natri. 

Quan sat hien tugng xay ra trong mdi cdc. Nhdn xet va nit ra kdt ludn v6 su bie'n 
ddi tfnh chat cua cac nguyen td trong chu ki. 

II - VIET TUONG TRINH 
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Chuang ^ 

LIEN KET HOA HOC 
y^ Tai sao trong tu nhien nguyen tCi' cac nguyen to' lai ton 
tai chD yeu dudi dang phan tii hoSc tinh the ? 

^ The nao la mot lien ket hoa hoc ? C6 nhOfng kieu lien ket 
hoa hoc nao ? 

M6 hinh dSc ciia mot s6 phSn tif 

5 • HN10/NC-A 65 



(Bdi 16 KHAI NIEM V£ LI£N K ^ HOA HOC 
LIEN KET ION 
• Cac ion duoc tao thanh nhir the nao ? 
• The nao la cation va anion ? The nao la ion ddn, ion da 

nguyen tur ? 
• Lien ket ion diroc hinh thanh nhir the'nao ? 

• Cau tao mang tinh the ion va cac tinh chat chung cua 
mang lien quan vdi nhau nhirthe nao ? 

I - KHAI NIEM VE LIEN KET HOA HOC 

1 . Khai niem ve lien ket 
Liin ki't hod hgc Id suki't hgp giita cdc nguyin tic tqo thdnh phdn tic hay tinh thi 
ben vicng han. 
Khi cd su chuyen cac nguyen tir rieng re thanh phan tir hay tinh the tiic la cd lien 
ket hod hgc thi nguyen tir cd xu hudng dat tdi cdu hinh electron bdn vung ciia 
khi hiem. 
Mdt each tdng quat, su lien ket giiia cac nguyen tir tao thanh phan tir hay tinh 
the dugc giai thfch bdng su gidm ndng lugng khi chuyen cac nguyen tit rieng re 
thanh phan tir hay tinh the. 

2. Quy tac bat tir (8 electron) 
Ta da biet, cac khf hiem hoat ddng hod hgc rdt kem, chiing tdn tai trong tu nhien 
dudi dang nguyen tir tu do rieng re, nguyen tir cua chiing khdng lien ket vdi nhau 
tao thanh phan tir. 
Trong cac nguyen tir khf hiem, nguyen tir heli chi cd 2 electron nen cd 2 electron 
d ldp thii nhat ciing la ldp ngoai ciing, cdn cac nguyen tir khi hiem khdc 6tu co 
8 electron d ldp ngoai ciing. Nhu vay, cdu hinh vdi 8 electron a lap ngodi ciing 
(hodc 2 electron ddi vdi heli) la cdu hinh electron viCng bin. 
Theo quy tac bdt tic (8 electron) thi nguyin tic ciia cdc nguyin td cd khuynh 
hudng liin ki't vdi cdc nguyin tic khdc de dqt dugc cdu hinh electron vicng ben 
ciia cdc khi hii'm vdi 8 electron (hodc 2 ddi vdi heli) a lap ngodi cung. 
Vdi quy tdc bat tir, ngudi ta cd the giai thfch mdt each dinh tinh su hinh thanh 
cac loai lien ket trong phan tir, dac biet la each viet cdng thiic cau tao trong cac 
hgp cha't thdng thudng. 

Vi phan tir la mdt he phiic tap nen trong ahieu trudng hgp quy tdc bat tir td ra 
khdng ddy du. 
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II - LI£N KET ION 

1. Sir hinh thanh ion 

a) Ion 

Trong nguyen tir, sd proton bdng sd electron nen nguyen tir trung hoa dien. 
Trong phan ling hoa hgc, neu nguyen tir mat bdt hoac thu them electron, nd se 
trd thanh phdn tir mang dien tich duong hoac am. Phdn tu mang diin dugc tqo 
ra tic nguyin tic hodc nhdm nguyin tu dugc ggi Id ion. 

Ion duang (hay cation) : 

Ta xit su hinh thdnh ion natri tic nguyin tu natri : Nguyen tir natri cd cau hinh 

electron : Is^ 2s2 2p6 3si va nang lugng ion hod Ij nhd nen d6 mat mdt electron d 

ldp ngoai ciing de trd thdnh ion mang mdt don vi dien tfch duong. Ta cd the bieu 

di6n qua trinh dd nhu sau : Na -^ Na+ + e 

Cac nguyen tir kim loai d6 nhudng 1,2,3 electron d ldp ngoai ciing de trd thanh 
cac ion mang 1, 2, 3 don vi dien tfch duong. Thf du : 

Mg -> Mg2+ + 2e 

Al -^ A13+ + 3e 

Ion mang dien tich duong dugc ggi la ion duang hay cation. Ngudi ta ggi ten 

cation kim loai bang each dat trudc ten kim loai tir cation nhu cation liti (Li+), 
cation magie (Mg2+), cation nhdm (AP+), cation ddng 1 (Cu+), cation ddng 11 
(Cu2+),... 

Ion dm (hay anion) : 

Ta xet sU hinh thdnh ion flo tic nguyin tic flo : Nguyen tir flo cd cau hinh 
electron : Is^ 2s2 2p5 va cd do am dien ldn nen flo d6 thu them mdt electron de 
trd thanh ion mang mdt don vi dien tich am. Ta cd the bieu di6n qua trinh dd nhu 
sau : F + e ^^ F~ 

Cac nguyen tir halogen khac va cac nguyen tir phi kim nhu O, S cd the thu them 
1, 2 electron va trd thanh cac ion am. Thi du : 

Cl + e ^ Cl-

O + 2 e ^ 02-

S + 2e ^ S2-

lon mang dien tfch am dugc ggi la ion dm hay anion. Ngudi ta thudng ggi ten 
cac anion bdng ten gd'c axit tuong ung, thf du cac ion F", Cl", S2- ldn lugt dugc 
ggi la ion florua, clorua, sunfua. Ion 0^~ dugc ggi la ion oxit. 
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b) Ion dun va ion da nguyen tii 

Ion dan nguyin tic la ion dugc tao nen tur mdt nguyen tir. Thi du : Li+, Mg2+, 
A13+, Cu2+, F-,C1-,S2-,... 

Ion da nguyin tic la ion dugc tao nen hi nhieu nguyen tir hen ket vdi nhau de thanh 
mdt nhdm nguyen tir mang dien tfch duong hay dm. Thf du, ion amoni (NH4), 

cac ion gd'c axit nhu ion nitrat (NO3), ion sunfat (804"), ion photphat 

(PO^),... 

2. Sir hinh thanh lien ket ion 

a) Su tao thanh lien ket ion ciia phan tii 2 nguyen tii 

Xet su hinh thanh lien ket ion trong phan tir natri clorua (NaCl). 
Do dac diem cdu tao nguyen tir va theo quy tdc bat tir, khi cac nguyen tir Na va 
Cl tiep xiic vdi nhau se cd su nhudng va nhan electron de trd thanh cac ion Na+ 
va Cl~, cd cau hinh electron nguyen tir gid'ng cau hinh electron nguyen tir ciia 
cac khi hiem Ne va Ar. Cac ion Na+ va Cl" dugc tao thanh cd dien tfch trai da'u, 
hiit nhau tao nen lien ket ion trong phan tir ciing nhu trong tinh the NaCl. 

Su hinh thdnh lien ket ion trong phan tir NaCl cd the tdm tdt bang so dd sau : 

Na + Cl > Na+ + CL 

Is2 2s2 2p6(3?) Is2 2s2 2p6 3 s 2 ^ ^ Is2 2s2 2p6 ls2 2s2 2p6 3s2 3p6 

Hai ion dugc tao thanh mang dien tfch ngugc ddu hiit nhau bang luc hiit tinh 
dien, tao nen phan tu NaCl : 

Na+ + Cl- -^ NaCl 

b) Su tao thiinh lien ket ion trong phan tu nhieu nguyen tu 

Thi du : Phan tif CaCl2. 

Tuong tu nhu su hinh thanh phan tir NaCl, su hinh thanh lien kdt ion trong 
phan tir CaCl2 cd the bieu diln bang so dd sau : 

Cl + Ca + Cl > Cl- + Ca2+ + Q" 

[Ne]3s2(^ [Ne]3s23i^(@ [Ne] 3 s 2 ^ [Ne] 3S23F^ [Ne] 3S23{^ [Ne] 3S23F^ 

Cac ion Ca2+ va Cl tao thanh mang dien tich ngugc ddu hiit nhau bdng luc hiit 
tinh dien, tao nen phan tit CaCl2 : 

Ca2+ + 2C1- -^ CaCl2 
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Vay : Liin kit ion la liin kit dugc tqo thdnh do luc hut tinh diin giua cdc ion 
mang diin tich trdi ddu. 

Lien ket ion dugc hinh thanh giiia kim loai dien hinh va phi kim dien hinh. 

Ill - TINH THE VA MANG TINH THE ION 

1. Khai niem ve tinh the 
Tinh the dugc cdu tao tii nhiing nguyen tir, hoac ion, hoac phan tir. Cac hat nay 
dugc sdp xep mdt each deu dan, tudn hoan theo mdt trat tu nha't dinh trong 
khdng gian tao thanh mang tinh the. Cac tinh the thudng cd hinh dang khdng 
gian xac dinh. 

2. Mang tinh the ion 
Xet mang tinh the NaCl : 

Mang tinh the NaCl cd cdu tnic hinh lap phuong. Cdc ion Na+ va Cl" ndm d cdc 
mit cua mang tinh the mdt each luan phien. Trong tinh the NaCl, cii mdt ion Na+ 
dugc bao quanh bdi 6 ion Cl". Ngugc lai, mdt ion Cl" dugc bao quanh bdi 
6 ion Na+(hinh 3.1). 

«i—-1-

/ 

/ 

'ci-

-B-

t-
• Na^ %-

/ / 

/ 

/ 

/ 

Cl %,. »/ •>', TPP^ 

Na* 

Hinh 3.1. Md hinh mang tinh the natri clorua 

Tinh the NaCl dugc tao bdi rdt nhieu ion Na+ vd Cl", khdng cd phan tir NaCl 
rieng biet. Tuy vay, khi viet cdng thiic phan tir ciia mudi natri clorua, de don gian 
ngudi ta chi viet NaQ. Tuong tu dd'i vdi cdc hgp chat ion khac nhu : KQ, Mga2,... 
Cling viet nhu vay. 
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3. Tinh chat chung cua hop chat ion 

6 dieu kien thudng, cac hgp chdt ion thudng tdn tai d dang tinh the, cd tfnh b6n 
viing, thudng cd nhifit do ndng chay va nhiet dd sdi kha cao. Cac hgp chat ion 
chi tdn tai d dang phdn tir rieng re khi chiing d trang thai hoi. 

Cac hgp chdt ion thudng tan nhieu trong nudc. Khi ndng chay va khi hoa tan 
trong nudc, chiing ddn dien, cdn d trang thai rdn thi khdng ddn dien. 

BAI TAP 

1- Cac nguyen tir lien ket vdi nhau thanh phan t i rde 

A. chuyen sang trang thai cd nang lugng tha'p hon. 

B. cd cau hinh electron ciia khi hiem. 

C. cd cau hinh electron Idp ngoai ciing la 2e hoac 8e. 

D. chuyen sang trang thai cd nang lugng cao hon. 

Dap an nao sai ? 

2. The nao la nang lugng ion hoa thir nha't ciia nguyen tu" ? Nguyen t i i A cd nang luong ion 

hoa thd nha't Idn hon nang luong ion hoa thd nha't ciia nguyen tuf X, hdi nguyen td nao dl 
nhudng electron hon ? 

3. Hay viet phuong trinh bieu d i l n su hinh thanh cac ion sau day tU cac nguyen tif 
tuong irng : 

Li -^ Li+, Na -^ Na+, Cl -^ Ch 

Mg -^ IVlg2+, Al -^ A|3+, S ^ S2-

4. Hay vie't cau hinh electron ciia cac ion sau day : 

Li+, Be2+, F-, 02 -

5. Hay giai thich sU hinh thanh lien ket gida cac nguyen tir ciia cac nguyen td sau day : 

K va Cl, Na va O. 

6. Nguyen tif ciia cac nguyen td Na, Mg, Al, S, Cl, F cd the tao thanh ion cd dien tich bang 
bao nhieu ? 

7. Hay cho thi du ve tinh the ion va cho bie't ban chat lUc lien ket trong cac tinh the ion. 

8. Cation R+ cd cau hinh electron d phan Idp ngoai ciing la 2p6. 

a) Viet cau hinh electron nguyen tir ciia nguyen td R. 

b) Nguyen td R thudc chu ki nao ? Nhdm nao ? Cho biet ten ciia nguyen td. 

c) Nguyen td R la kim loai hay la phi kim ? 
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(Bdi 17 LIEN K^T CONG HOA TRI 

• Lien ket cong hoa trj trong phan tur don chat va hdp chat 
diroc hinh thanh nhirthe nao ? 
• Sir phan circ trong lien ket cong hoa trj nhu the nao ? 

I - sa HINH THANH LIEN KET C O N G HOA TR! BANG CAP 
ELECTRON CHUNG 

1. Sir hinh thanh phan tir don chat 

a) Su hinh thanh phan tu H, 

Nguyen tir H (Z = 1) cd cau hinh electron la Isi, hai nguyen tir H lien ket vdi 
nhau bdng each mdi nguyen ttr H gdp 1 electron tao thanh mdt cap electron 
chung trong phan tir H2. Nhu the trong phan tir H2, mdi nguyen tir cd 2 electron, 
gid'ng cdu hinh electron bfin viing ciia khf hiem heli : 

H+.H ^ H : H 
Mdi cha'm ben kf hieu nguyen td bieu di6n mdt electron d ldp ngoai ciing, 
H : H dugc ggi la cdng thicc electron. Thay hai cham bdng 1 gach, ta cd H - H 
ggi la cdng thicc cdu tqo. Giiia 2 nguyen tir hidro cd 1 cap electron lien ket bieu 
thi bdng mdt gach (-), dd la liin kit dan. 

b) Su hinh thanh phtin tu N, 

Cdu hinh electron nguyen tir ciia 'H (L-l) la ls2 2s2 2p3, cd 5 electron d ldp 
ngoai ciing. 

Trong phan tir nito N2, de dat cau hinh electron ciia nguyen tif khi hiem gdn nhdt 
(Ne), mdi nguyen tir nito phai gdp chung 3 electron. 

• NjlN: hay N ^ N 

Cong thdc electron Cong tiiCrc cau tao 

Hai nguyen tir nito lien ket vdi nhau bdng 3 cap electron lien ket bieu thi bdng 
ba gach (=), dd la lien kit ba. Lien ket ba nay ben nen d nhiet do thudng, khf nito 
rdt ben, kem boat ddng hod hgc. 

Lien ket dugc hinh thanh trong phan tir H2, N2 vira tnnh bay d tren la lien ket 
cdng hoa tri. 
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Lien ki't cdng hod tri Id lien ki't dugc hinh thdnh giita hai nguyin tut bang mgt 
hay nhieu cap electron chung. 

Mdi cap electron chung tao ndn mdt lidn ket cdng hoa tri. 

Cac phdn tir H2, N2 tao nen tii hai nguydn tvr cua ciing mdt nguyen td (cd do dm 
didn nhu nhau), ndn cac cap electron chung khdng bi hiit lech vd phia nguyen ti 
nao. Do dd, lien ket trong cac phdn tit dd khdng bi phdn cue. Dd la lien ki't cdng 
hod tri khdng cue. 

2. Sir hinh thanh phan tir hop chat 

a) Sir hinh thanh phan tir HCI 

Trong phan tit hidro clorua, mdi nguydn tuf (H va Cl) gdp 1 electron tao thanh 
1 cap electron chung de tao ndn mdt lien kdt cdng hoa tri. Do dm didn cua clo 
la 3,16 ldn hon do dm didn cua hidro la 2,20 nen cap electron lien kdt bi lech v̂  
phfa clo, lien ket cdng hod tri nay bi phdn cue. 

H + Ci: -^ H :Cl: hay H - C l 

Cong thCfc electron Cong thitc cau tao 

Trong cdng thdc electron ciia phdn tit cd cue, ngudi ta dat cap electron chung 
lech vd phfa kf hidu cua nguyen tir cd do am dien ldn hon. Thi du : 

H :C1 

Lien ket cdng hod tri trong dd cap electron chung bi lech ve phfa mdt nguyen tit 
dugc ggi la lien ki't cdng hod tri co cue hay liin kit cdng hod tri phdn cue. 

b) Su hinh thanh phan tu CO2 (cd caiu tao thang) 

Cdu hinh electron nguyen tit cua C (Z = 6) la ls2 2s2 2p2, nguyen tir cacbon co 
4 electron d ldp ngoai cung. 
Cdu hinh electron nguyen tir ciia O (Z = 8) la ls2 2s2 2p4, nguyen tit oxi cd 6 electron 
d ldp ngoai cung. 

Trong phan tir CO2, nguydn tit C ndm giiia 2 nguyen tii O va gdp chung vdi mdi 
nguyen tir O hai electron, mdi nguyen tii O gdp chung vdi nguydn hi C hai electron 
tao ra 2 lien kdt ddi. Ta cd : 

: 6 : : C : : 0 : hay 0 = C = 0 
Cong thUc electron Cong thUc cau tao 

Nhu vay, mdi nguydn tit C hay O ddu cd 8 electron d ldp ngoai ciing, dat cdu 
hinh bdn viing cua khf hidm. Do dm dien cua oxi (3,44) ldn hon do dm dien 
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cua C (2,55) ndn cap electron chung lech ve phia oxi. Liin ki't giUa nguyin tic 
oxi vd cacbon Id phdn cue, nhung phan tir CO2 cd cau tao thang nen do phdn 
cue cua hai lidn ket ddi (C = O) triet tieu nhau, kit qud Id todn bd phdn tic khong 
bi phdn cue. 

c) Lien ket cho - nhan 

Trong mdt sd trudng hgp, cap electron chung chi do mdt nguyen tir ddng gdp 
thi lidn ket giiia hai nguyen tir la liin kit cho - nhdn. 

Thi du : Dd'i vdi phan tir SO2 cdng thiic electron, cdng thij-c cdu tao cd the' bieu 
didn nhu sau : 

..s... A 
:g - O: O O 

Cong thCfc electron Cong thUc cdu tao 

Nguyen tir S cd 6 electron d ldp ngoai cimg. Khi hinh thanh phan tir SO2, 
nguydn tii S da dung 2 electron ddc than gdp chung vdi hai electron ddc than 
ciia mdt trong hai nguydn tir oxi. Nguyen tir S sir dung mdt cap electron de 
dung chung vdi nguydn tir oxi cdn lai. Trong cdng thiic cau tao, ngudi ta bieu 
dien cap electron chung bdng mdt gach nd'i, cap electron cho - nhan bdng mdt 
mui ten cd chieu hudng ve phfa nguydn tir nhan. 

3. Tinh chat cua cac chat co lien ket cong hoa tri 
Cac chat ma phan tir chi cd lien ket cdng hod tri cd the' la chat rdn nhu dudng, 
luu huynh, iot,..., cd the la chdt long nhu : nudc, ancol,... hoac chdt khi nhu khf 
cacbonic, clo, hidro,... Cdc chdt cd cue nhu ancol etylic, dudng,... tan nhieu trong 
dung mdi cd cue nhu nudc. Phdn ldn cdc chat khdng cue nhu iot, cdc chdt hiiu co 
khdng cue tan trong dung mdi khdng cue nhu benzen, cacbon tetraclorua,... 

Ndi chung, cac chdt chi cd lidn ket cdng hoa tri khdng cue khdng ddn dien d mgi 
trang thai. 

II - LIEN KET C O N G H O A TRI VA SIS XEN PHU CAC OBITAN 
NGUYtN Tif 

1. Sir xen phu cua cac obitan nguyen tir khi hinh thanh cac phan tir don chat 

a) Su hinh thanh phan tir H2 
De' hinh thanh lien ket giiia hai nguyen tir H trong phan tir hidro, hai obitan 1 s 
cua hai nguyen tir H xen phu vdi nhau tao ra mdt vung xen phii giiia hai hat nhan 
nguydn tir. Xdc sudt cd mat cua cac electron tap trung chii yeu d khu vuc giua 
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hai hat nhan. Vi vay, ngoai luc day tuong hd giua hai proton va hai electron con 
cd luc hiit giiia cac electron vdi hai hat nhan hudng ve tam phan tir (hinh 3.2). 

1s Is Sir xen phu cua 2 obitan Is 
cua hai nguyen ttJr hidro 

Hinh 3.2. Suhinh thanh phan ti^ hidro 

Khi hai hat nhan cd khoang each d = 0,074 nm, cac luc hiit va liic day cdn bdng 
nhau (d dugc ggi la khoang each can bdng hay do dai ciia lien ket H - H). 

O khoang each can bdng tren, phan tir H2 cd nang lugng thap hen tdng nang 
lugng ciia hai nguyen tir rieng re. 

Dd la nguyen nhan cua su hinh thanh lien ket cdng hoa tri giiia hai nguyen tir H 
va la mdt lien ket hod hgc ben. 

b) Su hinh thanh phan tii CL 

De giai thfch su hinh thanh lien ket Cl-Cl, cd the dua vao cau hinh electron ciia 
mdi nguyen tir clo : 

c: [nj m \n\n\n\ \n\ inini t 
Is' " 2s'̂  2p'' 3s^ 3p^ 

Su hinh thanh lien ket giua hai nguyen tir clo la do su xen phu giiia hai obitan p 
chiia electron ddc than cua mdi nguydn tu clo (hinh 3.3). 

Cl Cl Cl - Cl 

Hinh 3.3. Si/xen phij 2 obitan p tao thanh lien ket Cl-Cl trong phan tCt CI2 

2. Sir xen phu cua cac obitan nguyen tir khi hinh thanh cac phan tii 
hop chat 

a) Sir hinh thanh phan tir HCI 

Phan tir cua hgp chat dugc hinh thanh tir cac nguyen tif cua cac nguyen td khac 
nhau, nhu phan tir HCI. 
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Lien ket hod hgc trong phan tir hgp chdt HCI dugc hinh thanh nhd su xen phu 
giita obitan Is cua nguyen tir hidro va obitan 3p cd 1 electron ddc than ciia 
nguyen tu clo (hinh 3.4). 

Cl H-CI 

Hinh 3.4. Suxen phCi obitan 1s cua hidro vdi obitan 3p cCia nguyen tCr Cl tao lien ket H-CI 

b) Sir hinh thanh phan tu H2S 

Su hinh thanh phan tir H2S cd thd md ta bang hinh 
anh xen phii giiia obitan Is ciia cac nguyen tir hidro 
va 2 obitan p cua nguyen tir luu huynh. Ldp ngoai 
cung cua nguydn tir S cd cdu hinh electron 3s2 3p4. 
Tren 2 obitan p cd 2 electron ddc than. Hai obitan nay 
xen phu vdi 2 obitan Is cd electron ddc than ciia 
2 nguydn tir H tao nen 2 lien ket S-H (hinh 3.5). 

BAI TAP 

1 

Hinh 3.5. Su xen phO cOa hai 
AO Is cua hai nguyen tH hidro 
vdi hai AO 2p cua nguyen tCt S 
tao hai lien ket S-H 

Chon djnh nghTa dung nha't ve lien ket cdng hoa trj. 

Lien ket cong hoa tri la lien ket 
A. gida cac phi kim vdi nhau. 
B. trong dd cSp electron chung bi lech ve mot nguyen tir. 
C. dugc hinh thanh do sU diing chung electron cua 2 nguyen tir khac nhau. 
D. dugc hinh thanh giu'a 2 nguyen tir bang mot hay nhieu cap electron chung. 

2. Hay giai thich su hinh thanh cap electron lien ket gida nguyen tir C va cac nguyen td 
H trong phan tir CH4, gida nguyen tir O va cac nguyen tCr H trong phan td H2O, gida 
nguyen tu" S va cac nguyen tir H trong phan tir H2S. 

3. Giai thich su hinh thanh cap electron lien ket giura hai nguyen tir N trong phan tir N2, 
giura nguyen tir H va nguyen tir Cl trong phan tir HCI. 

4. Giai thich sU hinh thanh lien ket cdng hoa tri bang suxen phii cac obitan trong phan tir HCI. 

5. Hay viet cong thdc electron va cdng thdc cau tao ciia cac phan tir sau day : 

H2, HCI, H2O, CI2, NH3, CH4. 

6. X, Y, Z la nhufng nguyen td cd sd don vj dien tich hat nhan la 9, 19, 8. 

a) Viet cau hinh electron nguyen td cua cac nguyen td dd. 

b) Du doan kieu lien ket hoa hoc cd the' cd gida cac cSp X va Y, Y va Z, X va Z. 
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mi 18 SaUVI HOA CAC OBITAN NGUYEN Tir. 
Sir HINH THANH LIEN KET DON, 
LIEN KET DOI VA LIEN KET BA 

• Khai niem ve sir lai hoa cac obitan nguyen tir. 

• Mot so kieu lai hoa dien hinh. 
• Van dung kieu lai hoa de giai thich dang hinh hoc cua 

phan tur. 
• The nao la lien ket ddn, lien ket doi va lien ket ba. 

• The nao la lien ket xich ma (a), lien ket pi (n) ? 

Su lai hoa cac obitan nguyen tCr la khai niem quan trgng nhat cCia thuyet hoa tri dinh 
hudng, dugc Pau-linh dUa ra nam 1931 de giai thich sU dinh hudng cung nhudg ben 
cCia lien l<et a nhieu hgp chat hdu ca va vd ca (dac biet la phUc chat). 

I - KHAI NIEM VE SLT LAI HOA 
De hieu dugc khai niem ve su lai hoa cac obitan, ta xet lien ket trong phan t^ CH4. 
Cdng thiic cau tao : 

H 
I 

H - C - H 
I 

H 

Cdu hinh electron nguyen tir C (d trang thai kfch thfch) : 

ramcEcn 
1s2 28^ 2p3 

Trong phan tir CH4 cd 4 lien ket C-H tao thanh bdi 4 obitan hoa tri (mdi obitan 
cd mdt electron ddc than) cua nguyen tir C (mdt obitan 2s va ba obitan 2p) 
xen phu vdi 4 obitan Is cua 4 nguyen tir H. Nhu vay, dang le trong phan tir CH4 
phai cd 2 loai lien ket khac nhau la : 1 lien kdt s-s va 3 lien ket p-s. Tuy nhien, 
thuc nghiem cho biet 4 lien ket C-H trong phan tir CH4 gid'ng het nhau va tao 
thanh cac gdc lien kdt deu bang 109^28'. 

De giai thich trudng hgp tren day va cac trudng hgp tuong tu, cac nha hod hoc 
Mi Slay-ta(J. Slater) vd Pau-linh da dd ra thuyi't lai hod. 
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Theo thuyet nay, khi nguyen tir C tham gia lien ket vdi bd'n nguyen tir H tao 
thanh phan tir CH4 thi mdt obitan 2s da td hgp ("trdn ldn") vdi ba obitan 2p tao 
thdnh bdn obitan mdi gid'ng hit nhau, ggi la bd'n obitan lai hod sp^ (hinh 3.9). 
Bd'n obitan lai hoa sp3 xen phii vdi bd'n obitan Is ciia bdn nguyen tir H tao thanh 
bd'n lien ket C-H gid'ng het nhau. 

Nhu vay : Su lai hod obitan nguyin tic Id su td hgp ("trdn ldn ") mot sd obitan 
trong mot nguyin tu de dugc ticng dy obitan lai hod gid'ng nhau nhUng dinh 
hudng khdc nhau trong khdng gian. 

Nguyen nhan cua su lai hoa la cac obitan hod tri d cac phan ldp khdc nhau cd 
nang lugng va hinh dang khac nhau cdn phai ddng nhat de tao dugc lien ket ben 
vdi cac nguyen tir khac. 

II - CAC KIEU LAI HOA THUONG GAP 

1. Lai hoa sp 

Lai hod sp la su td hgp 1 obitan s vdi 1 obitan p 

cua mdt nguydn tir tham gia lien ket tao thanh 

2 obitan lai hoa sp ndm thang hang vdi nhau 

hudng ve 2 phfa, dd'i xiing nhau (hinh 3.6). Lai 

hod sp dugc gap trong phan tir BeH2 (hinh 3.7) va 

trong cac phan tir C2H2, BeCl2,... 
Hinh 3.6. Dang cCia mdt 

obitan lai hoa sp 

2A0 lai hoa sp H Be H 1AOS+1AOp 

Trang ttiai lai lioa sp ciia nguyen tir beri Su xen phii cac obitan tao \\tn k£\. Be-H 

Hinh 3.7. Sulai hoa sp va sUxen phij cac obitan lien ket 

Nhu the, su lai hoa sp la nguyen nhan ddn den tinh thdng hang (gdc lidn ket bdng 
180°) cua cac lien ket trong nhung phan tir neu tren. 

2. Lai hoa sp^ 
Lai hod sp2 la su td hgp 1 obitan s vdi 2 obitan p ciia mdt nguydn tir tham gia 
lien ket tao thanh 3 obitan lai hod sp2 ndm trong mdt mat phang, dinh hudng tii 
tam ddn dinh ciia tam gidc deu. Lai hod sp2 dugc gap trong cac phan tir BF3 
(hinh 3.8), C2H4,... 
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120° 

1AOs +2AOp SAO lai hoa sp^ 

Phan tLf BF, 

Hinh 3.8. Sulai hoa sp2 va suhinh thanh cac lien ket trong phan tCrBF^ 

Su lai hod sp2 la nguyen nhan ddn den cac gdc lidn ket phdng 120° trong BF3. 

3. Lai hoa sp^ 
Lai hoa sp3 la su td hgp 1 obitan s vdi 3 obitan p cua mdt nguydn tir tham gia 
lien ket tao thanh 4 obitan lai hoa sp3 dinh hudng tii tam den 4 dinh cua hinh tii 
dien deu, cac true dd'i xiing cua chung tao vdi nhau mdt gdc 109°28' (hinh 3.9). 
Trong cac phan tir H2O, NH3, CH4 va cac ankan, d cac nguydn tir O, N, C cd lai 
hod sp3. 

1AOs 
lai hoa v6i 3A0p 

4 obitan lai hoa sp^ 
cua nguyen tCr cacbon 

Phan tLf CH. 

Hinh 3.9. Sulai hoa sp^ va suhinh thanh cac lien ket trong phan tCrCH^ (gdc lien ket H-C-H = 109°28) 

Chiiy : Cac obitan chi lai hod dugc vdi nhau khi nang lugng cua chiing xdp xi 
bdng nhau. 

Ill - NHAN XET CHUNG VE THUYET LAI HOA 

Thuyet lai hod cd vai trd giai thich hon la tien doan dang hinh hgc ciia phdn tir. 
Thudng chi sau khi biet phan tir cd dang hinh hgc gi, cd nhiing gdc lien ket xac 
dinh dugc bdng thuc nghiem la bao nhieu, mdi diing su lai hoa de giai thich. Neu 
cho mdt phan tir hay ion, chdng han AB4 ma khdng cd du kien nao, thi thuyet 
lai hod se khdng tidn doan dugc la cd su lai hod tii dien hay vudng phang. 
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IV - su XEN PHU TRUC VA XEN PHU BEN 

1. Sir xen phu true 
Suxen phu trong dd true cua cdc obitan tham gia liin ki't trung vdi dudng ndi 
tdm cua hai nguyin tic liin kit ggi Id suxen phu true. Suxen phu true tao liin 
ki't o (hinh 3.10a). 

2. Sir xen phu ben 
Suxen phu trong dd true cua cdc obitan tham gia liin kit song song ven nhau vd 
vudng gdc vdi dudng ndi tdm cua hai nguyen tic liin ki't dugc ggi Id suxen phu 
bin. Suxen phu bin tqo liin ki't n (hinh 3.10b). 

a) xen phu true b) xen phu ben 

Hinh 3.10. Suxen phu cac obitan tao lien ket 

V - su TAO THANH LIEN K^T DON, LIEN KET D O I VA LI^N K^T BA 

1. Lien k t̂ don 
Ta da bie't, mdi cap electron chung ciia hai nguyen tir dugc tinh la mgt lien ket 
va dugc bieu dien bdng mdt gach nd'i giira kf hieu ciia hai nguyen tir dd. Cac 
nguyen tir trong cac phan tir da xet nhu H - H, H - Cl deu lien ket vdi nhau 
bang lien ket don. Lien ket don ludn ludn la lien ket a, dugc tao thanh tir su xen 
phu true va thudng bSn viing. 

2. Li§n ket doi 
Trong phan tir etilen (C2H4), mdi nguyen tir cacbon cd su lai hoa giiia mgt 
obitan s vdi hai obitan p theo kieu lai hoa sp2. Cac obitan lai hoa tao mgt lien ket 
a giiia hai nguyen tir cacbon va hai lien ket a vdi hai nguyen tir hidro. Mdi nguyen 
tir cacbon cdn mdt obitan p khdng tham gia lai hod se xen phii ben vdi nhau tao 
lien ket n. Lien ket giira hai nguyen tir cacbon la lien ket ddi, gdm mdt lien ket o 
va mdt lien ket n. Cac lien ket n kem ben hon so vdi lien ket a (hinh 3.11). 
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H H 

> = < 
H H 

CH2 ^ Crf2 

^J^^' 
Hinh 3.11. Lien ket trong phan tCr etilen 

3. Lien ket ba 

Nguyen tir N cd 5 electron ldp ngoai cimg, khi hinh thanh phdn tir N2, mdi nguySn 
tir gdp 3 electron ddc than tao thanh ba lidn ket. Ngudi ta ggi dd la lidn ket ba. 
Chiing ta cd the dua vao cdu hinh electron ldp ngoai ciing cua nguyen tir nito dl 
giai thfch lien kdt trong phdn tit nito. 

Cdu hinh electron ldp ngoai cung ciia nguydn tit nito 
n t t t 
2s2 2p3 

Mdi nguydn tir nito dung mdt obitan Ip^ (quy udc ld'y true z lam true lien k̂ t) 
de tao lien ket giiia hai nguyen tir theo kidu xen phu true tao lidn kdt a. 
Hai obitan p cdn lai (2px, 2py) se xen phu ben vdi nhau tirng ddi mdt tao ra hai 
lien ket 71. Mdi lidn ket kf hieu bdng mdt gach nd'i, cdng thiic cdu tao cua phdn 
tir nito cd dang lidn ket ba : gdm mdt lien kdt a va hai lien kdt n. 

N = N 

Cong thCfc cau tao cOa phan tCf nita. 

Lien kit giica hai nguyen tic dugc thuc Men bdi mdt lien ki't a vd mgt hay hai 
liin kit n dugc ggi la liin kit bdi. 

BAI TAP 

1. The nao la sU lai hoa ? 

2. Lay cac thi du minh hoa ba kieu lai hoa da hgc. 

3. Md ta lien ket hoa hpc trong phan tir BeH2, phan tiir BF3, phan tir CH4 theo thuyet lai hoa. 

4. Md ta su hinh thanh lien ket trong cac phan tir H2O, NH3 nhd sU lai hoa sp3 cac AO 
hoa tri ciia cac nguyen tir O va N. Hay md ta hinh dang cua cac phan tir dd. 

5. The nao la sU xen phii true va su xen phii bdn ? Lay thf du minh hoa. 

6. The nao la lien ket a, lien ket n va neu tinh chat cua chung ? 

7. The nao la lien ket don ? Lien ket ddi ? Lien ket ba ? Cho thi du. 

8. Md ta sU hinh thanh cac lien ket trong phan tit HCI, C2H4, CO2, N2. 
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(Bdi 19 LUYEN TAP VE: 
^ LIEN KET ION. 

LIEN KET CONG HOA TRL 
SU LAI HOA CAC OBITAN NGUYEN TIT 

• Cling CO cac kien thiirc : 
- Lien ket hoa hoc. 

- Su hinh thanh lien ket ion va ban chat cCia lien ket ion. 

- Su hinh thanh lien ket cong hoa tri va ban chat cOa lien ket 
cong hoa tri. 

- Cac kiSu lai hoa sp, sp^, sp^. 

• Van dung li thuyet de lam mot so dang bai tap cd ban. 

A - KIEN THCTC CAN NAM VOfNG 

I - LIEN KET HOA HOC 

1. Khai niem ve lien ket hoa hoc 

Khi ndi lidn ket hod hgc, ta khdng ndi lien ket chung cho toan phan tir, ma chi 
ndi mdt lien ket nao dd giira hai nguyen tir trong phan tir. 

Thi du : Trong phan tir SO2 cd hai lien ket hod hgc giua nguyen tir luu huynh va 
hai nguyen tir oxi, trong dd mdt lien ket la lien ket ddi, cdn lien ket thii hai la 
lien ket cho - nhan. 

2. Ap dung quy tac bat tir d§ giai thich sir hinh thanh lien ket hoa hpc 

Quy tac bat tuf (8 electron) la quy tdc nhdm giai thfch khuynh hudng cua nguyen 
tir cac nguyen td cd the nhudng hay nhan them electron, hoac gdp chung 
electron de dat dugc cau hinh ben vdng cua cac khi hiem. 

II - LI^N KET ION 

- Cac khai niem : 

+ Cation .• la ion mang dien tfch duong. 

+ Anion : la ion mang dien tich am. 
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Cation hay anion cd the la mdt nhdm nguyen tir (nhieu nguyen tir) mang dien 
tfch duong hay dm, cdn dugc ggi la ion da nguyin tu. 
+ Liin ki't ion la lien ket dugc tao thanh do luc hut tinh dien giiia cac ion mang 
dien tich trai ddu. 

III - LIEN KET C O N G HOA TRj 
- Liin ki't cdng hod tri la lien ket dugc hinh thanh giiia hai nguyen tir bdng mot 
hay nhidu cap electron chung. 
- Ddi electron dung chung cd the ndm d giiia hai nguydn tir lien ket (lien ket 
cdng hod tri khdng cue), hoac lech vd nguyen tir ciia mdt nguyen td (lien kei 
cdng hod tri cd cue). 
- Khi bieu didn cdng thiic electron ciia phan tir, ngudi ta thudng bieu thi hai obitan 
xen phii tao lien ket bdng mdt cap electron dung chung (bdng hai dau cham giiia 
hai nguyen tir lien ket). 
- Mdt trong cdc thuyet hien dai ve lien ket hoa hgc cho rdng : Nguyen nhan ciia 
su hinh thanh lien ket cdng hod tri la do su xen phii ciia cac obitan nguyen tir. 
Neu viing xen phii giiia cac obitan cang ldn, lien ket hinh thanh cang ben. 

IV - SU LAI HOA CAC OBITAN NGUYEN TLf 
- Lai hoa la su td hgp cac obitan hod tri cua mgt nguyin tic a cdc phan ldp khac 
nhau, tao thanh cac obitan lai hoa gid'ng nhau de xen phii vdi cac obitan hoa tri 
cua cac nguyen tir khac, tao thanh cac lidn ket cdng hod tri. 
- Giai thich su td hgp cac obitan nguyen tir de hinh thanh cac kieu lai hoa sp, 
sp2, sp3 va lay cac thi du minh hoa. 

B - BAI TAP 

1. Trinh bay noi dung ciia quy tac bat tir. Van dung quy tac bat tir de giai thich sU hinh 
thanh lien ket ion trong cac phan tir: LiF, KBr, CaCl2. 

2. Sir dung md hinh xen phii ciia cac obitan nguyen tir de giai thich sU hinh thanh lien ket 
cong hoa tri trong cac phan tir: I2, HBr 

3. Hay viet cdng thdc electron va cdng thdc cau tao ciia cac phan tir sau : PH3, SO2, 
HNO3, C4H10. 

4. Dua tren li thuyet lai hoa cac obitan nguyen tir, mo ta su hinh thanh lien ket trong cac 
phan tif: BeCl2, BCI3. Biet phan tir BeCl2 c6 dang dudng thang, con phan tir BCI3 co 
dang tam giac deu. 
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li 
mi 20 TINH THE NGUYEN TLT. 

•••r^ft-

TINH TH£ PHAN TU 

• The nao la tinh the nguyen tur ? 

• The nao la tinh the phan tU" ? 

• Tinh chat chung cua tinh the nguyen tiir, tinh the phan tur. 

I - TINH THE NGUYEN TU 

I.Thidu 

Mang tinh the kim cuong : 

Mang tinh the kim cuong dugc tao bdi cac 
nguyen tir cacbon. Trong tinh the kim cuong, 
mdi nguyen tir cacbon d trang thai lai hod sp3 
lien ket cdng hoa tri vdi bdn nguyen tir cacbon 
gdn nha't ndm d bdn dinh ciia mdt tii dien deu 
bang bd'n cap electron chung. Mdi nguyen tir 
cacbon d dinh lai lidn ket vdi cac nguyen tir 
cacbon khac. Khoang each giira hai nguyen tir 
cacbon canh nhau trong mang tinh the kim 
cuong la 0,154 nm (hinh 3.12), gdn vdi do dai 
lien ket don C-C trong phan tir hidrocacbon no. Hinh 3.12. Md hinh 

mang tinh the kim cUOng 

2. Tinh chait chung cua tinh the nguyen tir 

Tinh the tao bdi cac nguyen tir ndm d cac mit ciia mang, lien ket vdi nhau bdng 
lien ket cdng hoa tri. 

Lien ket cdng hoa tri la lien ket ben nen cac tinh the nguyen tir (Si, Ge,...) deu 
cd do Cling ldn, nhiet do ndng chay va nhiet do sdi cao. Thf du : Kim cuong cd 
do Cling ldn nhat so vdi cdc tinh the khac. 
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I I -T INH THE PHAN TU 

1. Mot so mang tinh the phan tir 

a) Mang tinh the phan tu cua iot 

Phan tu iot la phdn tir hai nguyen tit, cac phdn 
tir iot nam tren cac dinh va tam cac mat ciia 
hinh lap phuong, ggi la tinh the ldp phuong 
tdm dien (hinh 3.13). 

Tinh the phan tir iot khdng ben, iot cd the chuyen 
thing td the rdn sang the hoi (su thang hoa). 

b) Mang tinh the phan tu ciia nudc da 

Mang tinh the nudc da thudc loai tinh the phan 
tir. Mdi phan tir nudc lien ket vdi bd'n phan tir 
khac gdn nd nhat ndm tren bd'n dinh ciia mdt 
hinh tii dien deu (hinh 3.14). 

^ ^ Phan tuf L 

Hinh 3.13./W6/7/n/7 
mang tinh the phan tCi iot 

V,y" 

O 

H H 

Hinh 3.14. Md hinh mang tinh the phan tCtnudc da 

Cdu true cua tinh the phan tir nudc da thudc cdu triic tii dien, la cdu true r6ng 
nen nudc da cd ti khdi nhd hon khi nudc d trang thai long, the tfch cua nudc da 
d trang thai ddng dac ldn hon khi d trang thai long. 

2. Tinh chat chung cua tinh the phan tir 

Luc tuong tac giua cac phan tir rat yeu nen cdc chat cd cdu tao tinh the phdn tir 
thudng mem, cd nhiet do ndng chay thdp, de bay hoi. 
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BAI TAP 

1. Tim cau sai. 

A. Kim cuong la mdt dang thii hinh cua cacbon, thuoc loai tinh the nguyen tif. 

B. Trong mang tinh the nguyen tif, cac nguyen tif duoc phan bd luan phien deu dan 

theo mot trat tU nha't dinh. 

C. Lien ket gida cac nguyen tif trong tinh the nguyen tir la lien ket yeu. 

D. Tinh the nguyen tir ben vOrng, rat cdng, nhiet do nong chay va nhiet do sdi kha cao. 

2. Tim cau sai. 

A. Nudc da thudc loai tinh the phan tir. 

B. Trong tinh the phan tif, lien ket gida cac phan tir la lien ket cdng hoa tri. 

C. Trong tinh the phan tir, lUc tuong tac gida cac phan tir rat yeu. 

D. Tinh the iot thuoc loai tinh the phan tif. 

3. Tai sao bang phien va iot d§ dang thang hoa va khong dan dien ? Biet rang bang phien 

thudc mang tinh the phan tif. 

4. Hay mo ta cau triic ciia mang tinh the kim cUdng. Lien ket giua cac nguyen td do la 

kieu lien ket gi ? Cho biet tinh chat ciia tinh the kim cuong. 

5. Hay cho biet sU khac nhau giua tinh the nguyen tif va tinh the ion. Lay thi du minh hoa. 

6. Hay mo ta cau true cua mang tinh the phan tir iot, tinh the phan tif nudc da va neu 

nhdng tinh chat ciia chiing. 
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(Bdi 21 HIEU DO AM DllN VA LIEN KET 
HOA HOC 

• Hieu do am dien anh hircfng the nao den cac kieu lien 

ket hoa hoc ? 

• Phan loai lien ket hoa hoc theo hieu do am dien. 

Vi do am dien cua mgt nguyen to dac trung cho kha nang hut electron cua nguyen tit 
nguyen to do khi hinh thanh lien ket hoa hgc, nen su khac nhau ve do am dien giOa 
cac nguyen tit tham gia lien ket se quyet dinh cap electron dung chung la thugc ve hai 
nguyen td lien ket vdi mUc do nhu nhau (lien ket cong hoa tn khong cUc), lech ve phia 
nguyen tit co do am dien ldn han (lien ket cong hoa tri co cUc) hay hoan toan thugc ve 
mgt trong hai nguyen tit (lien ket ion). Cac kieu lien ket nay lien quan den hieu do am 
dien ciia hai nguyen td lien ket vdi nhau. 

I - HIEU D O AM DIEN VA LIEN KET HOA HOC 

1 . Hieu dp am dien va lien ket cong hoa tri khong circ 

Trong cac phan td tao thanh bdi hai nguydn tir ciia ciing mdt nguydn td hoa hoc 
nhu H2, O2, CI2,... hieu do am dien ciia cac nguyen tir tham gia lien ket bdng 0. 
Dd la cac lien ket cdng hoa tri thudn tuy. ' 

Khi cac nguyen tir tham gia lidn ket cd hieu do dm dien nhd hon 0,4, do phan 
cue ciia lien ket cd gia tri nhd den miic trong thuc te khdng xac dinh dugc, lien 
ket vdn dugc coi la lien ket cdng hoa tri khdng cue. 

Nhu vay, ngudi ta quy udc rdng : Khi hieu do dm dien ciia hai nguyen tir ndm 
trong khoang tir 0 de'n nhd hon 0,4 thi lidn ket cdng hod tri dugc coi la khdng cue. 

2. Hieu dp am dien va lien ket cong hoa tri co cut 

Lien ket cdng hod tri cd cue, tiic la lien ket cdng hoa tri ma cap electron chung 
bi lech ve phia mdt nguyen tir tham gia lien ket, dugc tao thanh giiia cdc nguyen 
tir cd hieu do dm dien ndm trong khoang tir 0,4 den nhd hon 1,7. 
Thi du : Lien ket H-Cl vdi hieu dd dm dien ciia clo va hidro bdng 0,96 la lien 
ket cdng hoa tri cd cue. 
Lien ket H-0 trong phdn tir nudc vdi hieu do am dien giira oxi va hidro bdng 1,24 
ciing la mdt lien ket cdng hod tri cd cue. 
Hieu do am dien cang ldn thi do phan cue cang manh. 
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3. Hieu do am dien va lien ket ion 

Khi hiiu do dm diin giiia hai nguyin tu tham gia liin kit > 1,7, nguyen tir cd 
dd am dien ldn (kha nang hiit electron manh) dii kha nang nhan hoan toan 
electron ciia nguyen tir lien ket vdi nd de trd thanh ion am, cdn nguyen tir mdt 
electron se trd thdnh ion duong, tiic la xay ra su tao thanh lien ket ion. 

Thi du : Trong phan tir NaQ, hieu do am dien cua Q va Na la 3,16 - 0,93 = 2,23, 
lien ket giiia Na va Q la hen ket ion. 

Trong phan tu MgO, hieu do am dien ciia O vd Mg la 3,44 - 1,31 = 2,13, lien 
ket giiia O va Mg la lien ket ion. 

II - KET L U A N 

Nhu vay, dua vao hieu do am dien giiia hai nguyen tir tham gia lien ket cd the 
du doan dugc mdt lien ket hinh thanh thudc loai lien ket ion, lien ket cdng hoa 
tri cd cue hay lien ket cdng hod tri khdng cuc(*). 

BAI TAP 

1. Chpn cau diing trong cac cau sau : 

A. Trong lien ket cdng hoa tri, cap electron chung lech ve phia nguyen tir cd do 
am dien nho hOn. 

B. Lien ket cong hoa tri cd cUc dUOc tao thanh giufa 2 nguyen tir cd hieu dp am dien 
trong khoang tu'0,4 den nho hon 1,7. 

C. Lien ket cong hoa tri khong cUc dugc tao nen tir cac nguyen td khac hlin nhau ve 
tinh chat hoa hpc. 

D. Hieu do am dien giua 2 nguyen tif Idn thi phan td phan cue yedi. 

2. Hay cho biet the nao la lien ket cdng hoa tri khong cUc ? Cho ba thf du ve lien ket cong 
hoa tri khong cUc. 

3. Hay viet cdng thdc electron ciia phan tif F2, phan td HF, phan tir N2. Hay cho biet, trong 
cac phan td dd thi phan tif nao cd lien ket cong hoa tri c6 cue va khong cue. 

4. Xet cac phan tir sau day : NaCl, MgCl2, AICI3, HCI. Hay cho biet lien ket trong phan tir 
nao la lien ket cong hoa tri va lien ket trong phan tir nao la lien ket ion. 

5. Xet cac phan tir sau day : HBr, O2, H2, NH3. Hay cho biet lien ket trong phan tir nao cd 

cue, lien ket trong phan td nao khong cUc. 

(*) Dung hieu do am dien de phan loai Hen kei hoa hoc chi la tuong ddi, con co nhiing ngoai le 
khong phij hop vai thuc nghiem. 
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(Bdi ZZ HOA TRI VA SO OXI HOA 

• Cach xac djnh hoa trj cua mot nguyen to trong lien ket 
ion va lien ket cong hoa trj nhu the nao ? 

• So oxi hoa la gi ? Xac djnh so oxi hoa bing each nao ? 

I - HOA TR! 

1. Hoa tri trong hop chat ion 
Hod tri cua mdt nguyen td trong hgp chdt ion ggi Id diin hod tri vd bdng dien 
tich cua ion do. 

Thi du : Trong phan tir NaCl, natri cd dien hod tri la 1+, clo cd dien hod tri la 1-. 

Tri sddien hod tri cua mdt nguyen tdbdng sd electron md nguyen tic cixa nguyen 
td dd nhudng hodc thu de tqo thdnh ion. 

Cdch ghi diin hod tri ciia nguyin td: Ghi tri so dien tfch trudc, da'u cua dien 
tfch sau. 

2. Hoa tri trong hop chat cong hoa tri 

Hod tri cua mot nguyen td trong hgp chd't cong hod tri ggi la cdng hod tri va 
bdng sdliin kit cong hod tri md nguyin tucua nguyin tddd tqo ra dugc vdi cdc 
nguyin tU khdc trong phdn tic. 

Trong cac hgp chat cdng hod tri cd cue hay khdng cue, so lien ket xung quanh 
nguyen tii dugc xac dinh bang so cap electron chung tao ra lien ket. 
Thidu : 

- Trong cdng thiic cdu tao cua phan tit NH3, H - N - H, nguyen tit N cd 3 lien kdt 

H 
cdng hod tri, nguydn td N cd cdng hoa tri 3 ; mdi nguyen tit H cd 1 lidn ket cdng 
hod tri, nguyen td H cd cdng hoa tri 1. 

- Trong cdng thiic cau tao cua phan tir H2O, H - O - H, nguydn td H cd cdng hoa 
tri 1, nguydn to O cd cdng hoa tri 2. 
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H 
I 

- Trong cdng thiic cdu tao cua phan tur CH4, H - C - H , nguydn td C cd cdng 
H 

hoa tri 4, nguydn td H cd cdng hoa tri 1. 

I I -S6 OXI HOA 

E>i thudn tien cho viec nghidn ciiu phan ling oxi hoa - khir, ngudi ta diing 
sd oxi hoa. 

Sd oxi hoa cua nguyen td la mdt sd dai sd dugc gan cho nguyen tit ciia nguyen 
td dd theo cac quy tdc sau : 

Quy tdc 1 : Trong cac don chdt, sd oxi hoa cua nguydn td bdng khdng. 

Thi du : Sd oxi hoa cua cac nguyen td Cu, Zn, H, N, O,... trong cac don chdt 
Cu, Zn, H2, N2, O2,... deu bdng khdng. 

Quy tdc 2 : Trong mdt phan tit, tdng so sd oxi hoa cua cac nguyen td nhan vdi sd 
nguydn tit cua tiing nguyen td bdng khdng. 

Quy tdc 3 : Trong cac ion don nguydn tu, sd oxi hoa cua nguyen td bdng dien tfch 
cua ion dd. Trong ion da nguyen tit, tdng sd so oxi hod cua cac nguyen to nhan 
vdi sd nguyen tir cua tiing nguyen td bdng didn tfch cua ion. 

Quy tdc 4 : Trong hdu het cac hgp chdt, sd oxi hod cua hidro bdng +1, trii hidrua 
kim loai (NaH, CaH2,...). Sd oxi hod ciia oxi bdng -2 , trii trudng hgp OF2 va 
peoxit (chang han H2O2,...). 

Thi du : Tfnh sd oxi hod cua nguydn td nito trong amoniac (NH3), axit nitro 

(HNO2), va anion NO3 . 

Dat x la sd oxi hoa cua nguydn td nito trong cac hgp chat va ion trdn, ta cd : 

Trong NH3 : x + 3(+I) = 0 -^ x = - 3 . 

Trong HNO2 : (+1) + x + 2(-2) = 0 ^ x = +3. 

Trong NO J : x + 3(-2) = -1 ^ x = +5. 

Cdch ghi sd oxi hod : So oxi hod dugc dat phia trdn ki hieu cua nguyen td. Ghi 
da'u trudc, sd sau. 

+4-2 -3+1 +5-2^ 
Thidu: S O2 ; NH^ ; NOg-
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BAI TAP 

1. Sd oxi hoa ciia nito trong NH4 , NO2 va HNO3 lan lugt la 

A. +5 , - 3 , + 3 8. - 3 , +3 , +5 

C. +3 , - 3, +5 D. +3 , +5 , -3 

Chon dap an diing. 

2. Sd oxi hoa cua kim loai Mn, Fe trong FeCIs, S trong SO3, P trong PO4" lan lugt la 

A. 0, +3, +6, +5 B. 0, +3, +5, +6 

C. +3, +5, 0, +6 D. +5, +6, +3, 0 

Chon dap an dung. 

3. Hay cho biet dien hoa trj ciia cac nguyen td trong cac hgp chat sau day : 

BaO, AI2O3, NaCl, KF, CaCl2. 

4. Hay xac djnh cong hoa tri ciia cac nguyen td trong cac hgp chat sau : 

H2O, CH4, HCI, NH3. 

5. Xac dinh sd oxi hoa ciia cac nguyen td trong cac phan tir va ion sau : 

CO2, H2O, SO3, NH3, NO2, Na^, Cu2+, Fe2+, Fe3+, A|3+. 

6. Xac dinh sd oxi hoa ciia lUu huynh, clo, mangan va nito trong cac chat va ion sau : 

a) H2S, S, H2SO3, H2SO4, SO2, SO3 . 

b) HCI, HCIO, NaCI03, HCIO4 ; 

c) Mn, MnCl2, Mn02, KMn04; 

d) Mn04 ,S0^~ ,NH^ , 0 0 4 . 
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(Bdi LIEN K£T KIM LOAI 

• The nao la lien ket kim loai ? 
• Kim loai c6 nhumg kieu mang tinh the pho bien nao ? 
• Tinh chat cua tinh the kim loai. 

I - KHAI NIEM VE LIEN KET KIM LOAI 

Hdu het cac kim loai d dieu kien thudng deu tdn tai dudi dang tinh the' (trii Hg). 
Trong tinh the kim loai, ion duong va nguyen tir kim loai ndm d nhung mit ciia 
mang tinh the. Cac electron hod tri lien ket yeu vdi hat nhan nen de tach khdi 
nguyen tir va chuyen ddng tu do trong mang tinh the. Luc hiit giira cac electron 
nay va cac ion duong tao ndn lien ket kim loai. 
Nhu vay : Liin kit kim loai la liin ki't dugc hinh thdnh giica cdc nguyin tu vd 
ion kim loqi trong mqng tinh the do su tham gia cua cdc electron tu do. 

II - MANG TINH THE KIM LOAI 

1. Mot so kieu mang tinh the 
Cac kim loai tdn tai dudi ba dang 
tinh the phd bien sau : 
Lap phuang tdm khdi: Cac nguyen tir, 
ion kim loai ndm tren cac dinh va 
tam ciia hinh lap phuong (hinh 3.15a). 
Lap phuang tdm diin : Cdc nguyen 
tir, ion kim loai ndm tren cac dinh va 
tam cac mat ciia hinh lap phuong 
(hinh 3.15bj. 
Luc phuang : Cdc nguyen tir, ion kim 
loai ndm tren cac dinh va tam cac 
mat ciia hinh luc giac diing va ba 
nguyen tir, ion ndm phia trong ciia 
hinh luc giac (hinh 3.15c). 

t ^ 
/^ 

A ^4 
• / 

z ' 
a) 

c) 

b) 

Hinh 3.15. 
Md hinh mang tinh the pho bien cua kim loai 
a) Lap phuang tam khdi 
b) Lap phuang tam dien 
c) Luc phuang 

Kieu cau true mang tinh the phd bien ciia mdt sd kim loai dugc tdng ket trong 
bang 3.1. Chiing ta cd the tra ciiu khi mudn biet kim loai nghien ciiu cd kieu 
mang tinh the nao. 
Thi du : Tir bang 3.1 cho thdy kim loai sdt thudc dang tinh the lap phuang tam 
khdi, ddng thudc dang tinh the lap phuong tam dien va coban thudc dang tinh the 
luc phuang. Ngudi ta diing do dac kbit p la phan tram the tfch ma cdc nguyen tir 
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chie'm trong tinh the de dac trung cho tiing kieu cau tnic. Vdi kieu cau tnic lap 
phuang tdm khdi, p = 68% ; Kieu cd'u tnic lap phuang tam dien, p = 74% ; Kieu 
cau tnic luc phuong, p = 74%. Phdn tram cdn lai trong tinh the la khdng gian 
trdng. 
Thi du : Dd'i vdi cac kim loai cd cau tnic kieu lap phuang tam khdi, cac nguyen 
tit kim loai chiem 68% the tfch ciia tinh thd. Khdng gian trdng ciia tinh the la 
32% the tfch tinh the. 

Bang 3.1 

Ki^u cau true mang tinh th^ pho bien cua mot so kim loai trong bang 
tuan hoan 

IA 

H 

Li 

Na 

K 

Rb 

Cs 

Fr 

IIA 

Be 

Mg 

Ca 

Sr 

Ba 

Ra 

IIIB 

Sc 

Y 

La 

Ac 

IVB 

Ti 

Zr 

Hf 

VB 

V 

Nb 

Ta 

VIB 

Or 

Mo 

W 

VIIB 

Mn 

Tc 

Re 

VIIIB 

Fe 

Ru 

Os 

Co 

Rh 

lr 

N) 

Hd 

Pt 

IB 

Cu 

Ag 

Au 

IIB 

Zn 

Cd 

Hg 

IIIA 

B 

Al 

Ga 

In 

Tl 

IVA 

c 

Si 

Ge 

Sn 

Pb 

VA 

N 

P 

As 

Sb 

Bi 

VIA 

o 

s 

Se 

Te 

Po 

VIIA 

F 

Cl 

Br 

1 

At 

VIIIA 

He 

Ne 

Ar 

Kr 

Xe 

Rn 

Ce 

Th 

Pr 

Pa 

Nd 

U 

Pm 

Np 

Sm 

Pu 

Eu 

Am 

Gd 

Cm 

Tb 

Bk 

Dy 

Cf 

Ho 

Es 

Er 

Fm 

Tm 

Md 

Yb 

No 

Lu 

Lr 

D 
Lap phLfdng 
tam khdi 

Lap phuong 
tam dien 

Luc phUdng 

2. Tinh chat cua tinh the kim loai 

Vi trong tinh the kim loai cd nhiing electron tu do, di chuyen dugc trong mang 
nen tinh the kim loai cd nhiing tfnh chdt ca ban sau : Cd anh kim, ddn dien, ddn 
nhiet tdt va cd tfnh deo. 

BAI TAP 
1. Hay cho mot thi du ve mang tinh the kim loai va cho biet lien ket trong tinh the kim loai 

dugc tao thanh nhu the nao ? 

2. Hay ke nhOfng kieu mang tinh the phd bie'n ciia kim loai. Cho thi du. 

3. Hay neu cac tinh chat ciia tinh the kim loai. 

4. DUa vao bang 3.1, hay cho biet kieu cau true mang tinh the cua cac kim loai: Cu, Na, 
Co, Mg, Al. 
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(Bdi 24 LUYEN TAP CHUONG 3 

• So sanh lien ket ion, lien ket cong hoa trj va lien ket kim 
loai, sir chuyen tiep glQa lien ket ion va lien ket cong hoa trj. 

• Van dung li thuyet de lam mot so dang bai tap co ban. 

A - KIEN THQC C A N NAM VUNG 

I - SO SANH LIEN KET ION, LIEN KET C O N G HOA TRj VA LIEN KET 
KIM LOAI 

1. So sanh lien ket ion va lien ket cong hoa tri 

a) Gidng nhau : Lien ket ion va lien ket cdng hoa tri gid'ng nhau ve nguyen nhan 
hinh thanh lien ket. Cac nguyen tir lien ket vdi nhau tao thanh phan tir de cd cdu 
hinh electron ben vung ciia khi hiem. 

b) Khac nhau : Lien ket ion va lien ket cdng hoa tri khdc nhau ve ban chdt lien 
ket va didu kien lien ket. 

Loai 
lien ket 

Ban chat 
lien ket 

Thf du 

Dieu kien 
lien ket 

Lien ket ion 

La luc hilt tinh dien gida cac ion 
mang dien tich trai dau 

Na+ + C r ^ NaCl 

Xay ra gida nhiing nguyen td khac 
hlin nhau ve ban chat hoa hgc 
(thudng xay ra vdi cac kim loai 
dien hinh va phi kim dien hinh) 

Lien ket cong hoa trj 

La sU diing chung cac electron 

H' + c i : -^ H:Ci: 

Xay ra gida cac nguyen td gidng 
nhau hoac gan gid'ng nhau ve ban 
chat hoa hgc (thudng xay ra vdi 
cac nguyen td phi kim nhdm IVA, 
VA, VIA, VIIA) 

Tren thuc te, trong hau het cac trudng hgp trang thai lien ket viia mang tfnh chat 
cdng hoa tri vira mang tinh chat ion. Dua vao gid tri hieu do am dien giiia hai 
nguyen tir ciia mdt lien ket ta cd the biet dugc loai lien ket nao chiem uu the : 
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Hieu do am dien 

0,0 -^ < 0,4 
0,4 < -^< 1,7 

^1.7 

, 
Loai lien ket 

! 
Lien ket cdng hoa tn khdng cUc 
Lien ket cdng hoa trj cd cUc 
Lien ket ion 

2. So sanh lien ket kim loai voi lien ket cong hoa tri va lien ket ion 

Lien ket kim loai va lien ket cdng hod tri gid'ng nhau la cd nhung electron chung 
cua cdc nguyen tir, nhung electron chung trong hen ket kim loai la cua tdt ca 
nhiing nguyen tir kim loai cd mat trong don chat. 

Lien ket kim loai va lien ket ion deu dugc hinh thanh do luc hiit tinh dien giiia 
cac phdn tir tfch dien trai dau, nhung cac phdn tir tich dien trai dau trong lien ket 
kim loai la ion duong va cac electron tu do. 

II - TINH THE ION, TINH THE NGUYEN TU, TINH THE PHAN TUVA 
TINH THE KIM LOAI 

Khai 
niem 

Lire 
lien 
kit 

Dac 
tinh 

Tinh the ion 

Tinh the ion dugc 
hinh thanh td 
nhung ion mang 
dien tich trai da'u, 
dd la cac cation 
va anion 

LUc lien ket cd 
ban chat tinh dien 

* Tinh the ion ben 

* Khd ndng chay 

* Khd bay hOi 

Tinh the 
nguyen tur 

Tinh the dugc 
hinh thanh tdcac 
nguyen tir 

LUc lien ket cd 
ban chat cdng 
hoa tri 

* Nhiet do ndng 
chay va nhiet do 
sdi cao 

Tinh the phan tur 

Tinh the dugc 
hinh thanh tir 
cac phan tir 

Luc lien ket la 
luc tuong tac 
phan tir 

* it ben 

* Do cirng nhd 

* Nhiet do ndng 
chay va nhiet dp 
sdi tha'p 

Tinh the kim loai 

Tinh the duoc 
hinh thanh tCr 
nhOhg ion, nguyen 
tir kim loai va cac 
electron tU do 

Luc lien ket c6 
ban chat tinh dien 

* Anh kim 

*Din dien, dan 
nhiet tdt. 

*Deo 
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Ill - HOA TRI VA SO OXI HOA 

1. Hoa tri trong hop chat ion 

• Khdi niem vi diin hda tri : Hod tri ciia nguyen td trong hgp chat ion dugc ggi 
la diin hod tri. 

• Cdch xdc dinh diin hod tri: Tri sd dien hoa tri cua mdt nguyen td bdng sd electron 

ma nguyen tir ciia nguyen td dd nhudng hoac thu de tao thanh ion. 

2. Hoa tri trong hop chat cong hoa tri 

• Khdi niem ve cdng hod tri: Hod tri ciia nguyen td trong hgp chat cdng hoa tri 
dugc ggi la cdng hod tri. 

• Cdch xdc dinh cdng hod tri: Cdng hoa tri ciia mdt nguyen td bdng sd lien ket 

ma nguyen tir cua nguyen td dd tao ra dugc vdi cac nguyen tir khac trong 

phan tir. 

3. So oxi hoa 

• Khdi niem ve sd oxi hod : So oxi hoa ciia mdt nguyen td trong phan tir la dien 

tfch cua nguyen tir nguyen to dd neu gia dinh lien ket giira cac nguyen tir trong 

phan tir la lien ket ion. 

• Cdch xdc dinh sd oxi hod : Theo 4 quy tdc da dugc trinh bay. 

B - BAI TAP 

1. Viet phuong trinh bieu dien sU hinh thanh cac ion sau day tCr cac nguyen td tuong dng 

a) Na —> Na+ 

b) Mg -^ Mg2+ 

c) Al -^ A|3+ 

2. Trinh bay su gidng nhau va khac nhau giua 3 loai lien ket sau : 

a) Lien ket ion ; 

b) Lien ket cdng hoa tri khong cue ; 

c) Lien ket cong hoa tri cd cUc. 

3. Cho day oxit sau : 

NajO, MgO, AI2O3, SiOj, P2O5, SO3, CI207-

Dua vao gia tri hieu do am dien ciia 2 nguyen tir trong phan td, hay xac djnh kieu lien 

ket trong tirng phan tir oxit (dUa vao sd lieu d bang 2.3). 
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4. a) DUa vao do am dien, hay xet xem tinh phi kim thay doi nhu the nao trong day nguyen 

td sau : O Cl S H 

b) Viet cdng thdc cau tao cua cac phan tiif sau : CI2O, NCI3, H2S, NH3 

Xet xem phan td nao cd lien ket phan cue manh nhat. 

5. Nguyen td ciia mot nguyen td cd cau hinh electron 1s22s22p3. 

a) Xac d|nh vi tri ciia nguyen td dd trong bang tuan hoan, suy ra cdng thitc cua hop 

chat don gian nha't vdi hidro. 

b) Viet cdng thirc electron va cdng thdc cau tao phan tuf don chat ciia nguyen td do. 

6. Cd bao nhieu electron trong mdi ion sau day : NO3, S0|~, CO3", Br", NH4 

7. Tong sd proton trong hai ion XA3" va XA4" lan lugt la 40 va 48. Xac dinh cac nguyen 

td X, A va cac ion XA3 , XA4". 

8. Xac djnh dien hoa tri cua cac nguyen tir va nhdm nguyen t i i trong nhOrng hgp chat 
ion sau : BaO, K2O, CaCl2, AIF3, Ca(N03)2. 

9. Xac dinh cdng hoa tri ciia nguyen tir nhung nguyen td trong nhiing hgp chat cdng hoa 

tri sau : NH3 , HBr, AIBr3 , PH3 , CO2. 

96 



ChU(mg 

PHAN UNG HOA HOC 
^ Theo quan diem hien nay, the nao la chat oxi hoa, chat khCi', 
sir oxi hoa, sir khCr, phan irng oxi hoa - khCf ? Lam the nao de 
lap dirge phuong trinh hoa hoc cua phan iifng oxi hoa - khCf ? 

^ Ngoai each phan loai phan img da dugc hgc, ngudi ta co the 
phan loai phan img hoa hgc theo each khac duge khong ? 

^ T h e nao la phan limg hoa hgc toa nhiet, phan umg hoa hoc 
thu nhiet ? 

Mot gieng dau dang chay tao ra ngpn lijfa khdng lo. 
Ptian ling oxi hoa - khif nay toa ra mot luong nhiet 
cue I6n lam cho nhiet do khong khi xung quanh len 
rat cao. 
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ML^^ PHAN UNG OXI HOA - KHU 

• The nao la chat oxi hoa, chat khur, sir oxi hoa, sir khiir, 
phan umg oxi hoa - khur ? 

• Lam the'nao de lap phuong trinh hoa hoc cua phan ufhg oxi 
hoa-khur? 

I - PHAN UNG 0X1 HOA - KHU 

Chiing ta hay xet mdt sd phan ling de hieu dugc ban chdt ciia phan ling oxi 
hoa - khir. 

1. Phan ung ciia natri voi oxi 

Su oxi hod 

4Na + © 2 ^ 2Na2p 

Sukhir 

De dang nhdn thd'y rang dd la phdn icng oxi hod - khuwi tdn tai ddng thdi suoxi 
hod vd su khic. 

Natri kit hgp vdi oxi, natri la chdt khic, cdn oxi la chdt oxi hod. 

Dua vao kien thdc ve cdu tao nguyen tir va lien ket ion, ta nhan thd'y cd sU 
cho - nhan electron. 

Nguyen tir natri nhudng electron : 

Na *- Na+ + le 

Is22s22p6(3^ Is22s22p6^ 

Nguyen tir oxi nhan electron 

O + r2e^ 

Is22s22p4 

Su hinh thanh phan tir Na20 : 

2Na+ + 02- -> Na20 
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Nguyen tir natri nhudng electron, la chd't khu. Su nhudng electron cua natri dugc 
ggi la su oxi hod nguyen tit natri. 

Nguyen tir oxi nhdn electron. Id chd't oxi hod. Sunhdn electron ciia oxi dugc ggi 
la su khu nguyen tir oxi. 

Ta cung nhan thay cd su thay ddi sd oxi hod ciia nguyen td tham gia 
phan ling : 

- Sdoxi hod ciia nguyen td natri tdng tic 0 lin +1. Natri la chdt khic. Su ldm tdng 
sd oxi hod ciia Na la SM" oxi hod nguyen tir natri. 

- Sdoxi hod cua nguyen td oxi gidm tic 0 xud'ng - 2. Oxi la chdt oxi hod. Su ldm 
gidm sd oxi hod ciia oxi Id su khic nguyen tir oxi. 

Vay cd the ndi, trong phan iing oxi hod - khir cd su cho - nhdn electron hay Co 
su thay ddi sd oxi hod cua mdt sd nguyin td. 

2. Phan ung cua sat voi dung dich muoi dong sunfat 

Fe+ C u S 0 4 ^ F e S 0 4 + Cu 

O phan ling nay, ta khdng the dua vao ddu hieu chdt ket hgp vdi oxi va chat cung 

cap oxi de ket luan ve phan iing oxi hod - khir. Nhung dua vao su cho - nhan 

electron hoac su thay ddi sd oxi hoa ta thay : 

Su cho - nhan electron : 

0 + 2 0 + 2 
Fe + CUSO4 ^ Cu + FeS04 

- Nguydn tir sdt nhudng electron, la chdt khu. Su nhudng electron ciia nguyen 

tir sdt dugc ggi la su oxi hod nguyen tir sdt. 

- Ion ddng nhdn electron, la chdt oxi hod. Su nhdn electron ciia ion ddng dugc 

ggi la su khu ion ddng. 

Su thay ddi sd oxi hod : 

- Sd oxi hod ciia sdt tdng tit 0 dih +2. Nguyen tir sdt la chdt khu. Su lam tdng 

sdoxi hod ciia sdt dugc ggi la su oxi hod nguyen tir sdt. 

- Sd oxi hod ciia ddng gidm fit +2 xud'ng 0. Ion ddng Id chdt oxi hod. Su lam 

gidm sdoxi hod cua ion ddng dugc ggi la su khu ion ddng. 

Phan dng cua sdt vdi dung dich ddng sunfat cung la phdn icng oxi hod - khic vi 

tdn tai ddng thdi su oxi hod vd sU khic. 
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3. Phan ung cua hidro voi clo 

0 0 +1-1 
H2 + CI2 -^ 2HC1 

Ta da bie't lien ket trong phan tii HCI la lien ket cdng hod tri. Vi vay, d phan iing 

nay khdng cd su nhudng va nhdn electron. Tuy nhidn, so oxi hoa cua cac chdt 

trong phan iing cd thay ddi. 

Sdoxi hod ciia hidro tdng tiCO len +7. Hidro la chd't khii. Su lam tdng sdoxi hod 

ciia hidro la su oxi hod nguydn tir hidro. 

Sdoxi hod ciia clo gidm tic 0 xud'ng -7 . Clo la chdt oxi hod. Su lam gidm sdoxi 

hod ciia clo la sU khic nguyen tir clo. 

Trong phan iing ciia hidro vdi clo xdy ra ddng thdi sUoxi hod vd sukhu. Dd cGng 
la phdn img oxi hod - khic. 

4. Dinh nghia 

Chdt khu la chat nhudng electron hay la chdt cd sd oxi hod tdng sau phan ung. 
Chd't khic con dugc ggi la chdt bi oxi hod. 

Chd't oxi hod la chat nhdn electron hay la chdt cd sdoxi hod gidm sau phan iing. 
Chdt oxi hod cdn dugc ggi la chdt bi khic. 

Su oxi hod (qua trinh oxi hod) mdt chat la ldm cho chd't dd nhudng electron hay 
ldm tdng sd oxi hod ciia chat dd. 

Su khic (qua tnnh khir) mdt chat la ldm cho chdt dd nhdn electron hay ldm gidm 
sd oxi hod ciia chdt dd. 

Phdn icng oxi hod - khic la phdn icng hod hgc trong do cd su chuyen electron 
giita cdc chdi*) phdn dng ; hay phdn icng oxi hod - khic la phdn img hod hgc 
trong dd cd su thay ddi sd oxi hod cua mdt sd nguyin td. 

II - LAP PHUONG TRINH HOA HOC CUA PHAN UNG OXI HOA - KHU 

De lap phuong tnnh hoa hgc ciia phan ung oxi hoa - khir, ta cdn biet cdng thii'c 
hoa hgc ciia cdc chat tham gia va tao thanh, cdn viec lua chgn he 50'thich hop 

(*) "Chat" d day duoc hieu theo nghia rong, co the la nguyen tu, phan tir hoac ion. 
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dat trudc cdng thiic cac chdt trong phuong tnnh hod hgc cd the thuc hien bdng 
nhieu phuong phap khac nhau. 

Ta se lam quen vdi mdt trong cac phuong phap : Dd la. phuang phdp thdng bang 
electron. Phuang phap nay dua tren nguyen tdc : Tdng sd electron do chd't khu 
nhudng phdi dung bang tdng sd electron md chd't oxi hod nhdn. 
De ldp phuang tnnh hod hgc ciia phan iing oxi hoa - khir theo phuong phap 
thang bang electron, ta thuc hien cac budc sau day : 

Thi du 1 : Lap phuong tnnh hod hgc ciia phan iing oxi hod - khir sau : 

Fe203 + CO -> Fe + COj 

Budc 1 : Xac dinh sd oxi hod cua nhiing nguyen to cd sd oxi hod thay ddi. 

+3 +2 0 + 4 
Fe203 + CO -> Fe + CO2 

Budc 2 : Viet qud tnnh oxi hod va qua tnnh khir, can bdng mdi qua tnnh. 

+2 +4 
C -^ C + 2e (qua tnnh oxi hoa) 

+3 0 
Fe + 3e -^ Fe (qua trinh khir) 

Budc 3 : Tim he so thich hgp sao cho tdng sd electron do chd't khi: nhudng bdng 
tdng sd electron md chdt oxi hod nhdn. 

3x 
+2 +4 
C ^ C + 2e 
+3 0 
Fe + 3e —> Fe 2x 

Budc 4 : Dat he sd cua chdt oxi hoa va chat khir vao so dd phan iing. Hoan thanh 
phuong trinh hod hgc. 

Fe203 + 3C0 -^ 2Fe + 3CO2 

Thi du 2 : Lap phuong trinh hod hgc ciia phan iing oxi hoa - khir sau : 

Mn02 + HCl -^ MnCl2 + CI2 + H2O 

+4 - 1 + 2 0 
Budc 1 : Mn02 + HCI -^ MnCl2 + CI2+ H2O 

-1 0 
Budc 2 : Cl ^ Cl + le 

+4 +2 
Mn + 2e -> Mn 
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2x 

Budc 3 : 

-1 0 
Cl ^ Cl + le 
+4 +2 

Mn + 2e ^- Mn Ix 

Budc 4 : MnOj + 2HC1 ^ MnClj + CI2 + H2O 

Nhan thdy cd hai phan tir HCI ma sd oxi hod ciia nguyen td clo khdng thay 

ddi, chiing ddng vai trd la chd't tao mdi trudng. Phuang trinh hod hgc cua 

phan dng oxi hod - khir dugc viet nhu sau : 

+4 -1 +2 -1 0 
Mn02+4HC1 -^ MnCl2+Cl2+2H20 

Trong phan iing nay, mdt sd phan tir HCI la chat khir, mdt sd phan tir HCI khac 

la chat tao mdi trudng. 

Ill - Y NGHiA CUA PHAN UNG OXI HOA - KHU 
Phan ling oxi hod - khir la mdt trong nhiing qua tnnh quan trgng nhdt cua thien 
nhien. Su hd hdp, qua tnnh thuc vat hap thu khi cacbonic giai phdng oxi, sii trao 
ddi chat va hang loat qua tnnh sinh hgc khac deu cd ca sd la cac phan iing oxi 
hod - khir. 

Su dot chay nhien lieu trong cdc ddng ca, cac qua trinh dien phan, cac phan 
ling xay ra trong pin va trong acquy deu bao gdm su oxi hoa va su khir. Hang 
loat qua trinh san xuat nhu luyen kim, che tao hod chdt, chdt deo, dugc pham, 
phan bdn hoa hgc,... deu khdng thuc hien dugc ndu thieu cdc phan iing oxi 
hoa - khir. 

BAI TAP 

1. Mdt nguyen tir lUu huynh (S) chuyen thanh ion sunfua (S^-) bang each 

A. nhan them mot electron. 

B. nhudng di mdt electron. 

C. nhan them hai electron. 
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D. nhudng di hai electron. 

Hay tim dap an dung. 

2. Trong phan dng : CI2 + 2KBr -> Brj + 2KCI, nguyen td clo 

A. chi bi oxi hoa. 

B. chi bi khir. 

C. khdng bi oxi hoa, cung khdng bj khuf. 

D. vUa bj oxi hoa, vita bi khd. 

Hay tim dap an dung. 

3. Trong phan dng : 2Fe(OH)3 -> Fe203 + 3H2O, nguyen td sat 

A. bj oxi hoa. 

B. bj khir. 

C. khong bi oxi hoa, cung khong bi khif. 

D. vda bi oxi hoa, vira bi khir. 

Hay tim dap an dung. 

4. Cac cau sau day dung hay sai ? 

a) Su dot chay natri trong khi clo la mot phan dng oxi hoa - khir. 

b) Na20 bao gdm cac ion Na2+ va 02-. 

c) Khi tac dung vdi CuO, CO la chat khir. 

d) Su oxi hoa ufng vdi sU giam sd oxi hoa ciia mdt nguyen to. 

e) Su khir img vdi su tSng so oxi hoa ciia mdt nguyen td. 

5. Tinh sd oxi hoa ciia : 

a) cacbon trong CH4, CO, C, CO2, CO3", HCO3. 

b) luu huynh trong SOj, H2SO3, S^", S, S 0 | ' , HSO4, HS". 

c) clo trong CIO4, CIO", CI2, Cl", CIO3, CI2O7. 

6. Lap cac phuong trinh hoa hgc ciia phan img oxi hoa - khuf theo cac so dd dudi day va 

xac djnh vai trd ciia timg chat trong phan img : 

a) Na2S03 + KMn04 + H2O -^ Na2S04 + Mn02 + KOH 

b) FeS04 + K2Cr207 + H2SO4 -^ Fe2(S04)3 + K2SO4 + Cr2(S04)3 + H2O 

c)Cu + HN03 -^ Cu(N03)2 + NO2 + H2O 
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d) Cu + HNO3 ^ Cu(N03)2 + NO + H2O 

e) Fe304 + HNO3 -> Fe(N03)3 + NO + H2O 

g) Fe + H2SO4 -^ Fe2(S04)3 + SO2 + H2O 

h) CI2 + NaOH -^ NaCl + NaCIO + H2O 

7. Oiiot pentaoxit (I2O5) tac dung vdi cacbon monooxit tao ra cacbon dioxit va iot. 

a) Lap phuong trinh hoa hpc ciia phan img oxi hoa - khir tren. 

b) Khi cho 1 lit hdn hgp khi cd chira CO va CO2 tham gia phan img thi khdi lupng 

diiot pentaoxit bi khir la 0,50 g. Tinh thanh phan phan tr§m ve the tich ciia CO trong 

hon hgp khi Biet rang d dieu kien thi nghiem, the tich moi cua chat khi V = 24 lit. 

J Q^ii' Uiu 

LAP PHUONG TRINH HOA HOC CUA PHAN UNG OXI HOA - KHU 
THEO PHUONG PHAP TANG - GIAM SO OXI HOA 

Cd nhieu phuang phap lap phuang trinh hoa hoc ciia phan ung oxi hoa - khir. 

Ngoai phuang phap thang bang electron nhu da viet trong bai hpc, ngudi ta 

thudng dimg phuang phap tang - giam sd oxi hoa. Phuang phap nay dua tren 

nguyen tac : Trong mot phan ung oxi hoa - khu, tdng sd sd oxi hoa tang bang 

tdng so sd oxi hoa giam. 

Cac thi du : 

Thi du 1 : +3 
Fe203 

+2 0 +4 
CO ^> Fe + CO^ 

- 3 

+2 

X 2 

X 3 

- So oxi hoa ciia nguyen to Fe giam : 

- So oxi hoa ciia nguyen td C tang : 

Phuang trinh hoa hoc ciia phan ung duac vie't la : 

Fe203 + 3CO -^ 2Fe + 3CO2 
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Thi du 2 : 
+4 -1 
MnOj +HCI 

+2 -1 0 
MnCl2 + H20 + Cl2 

Sd oxi hoa ciia nguyen td Mn giam : - 2 x 1 

Sd oxi hoa ciia nguyen to Cl tang : + 1 x 2 

Budc dau ta cd : 

Mn02 + 2HCI -^ MnCl2 + H2O + CI2 

Phan irng tren cdn cd hai phan tir HCI tham gia tao mdi trudng, nen phuang trinh 

duac viet la : 

Mn02 + 4HCI -^ MnCl2 + 2H2O + CI2 

Thidu 3 : 
+2-1 0 +3 -2 +4-2 
FeS2 + O2 -^ Fe2 03 + S O2 

Trong phan tir FeS2 : 

- Sd oxi hoa ciia nguyen to Fe tang : +1 

- Sd oxi hoa ciia nguyen to S tang : +5 x 2 = +10 

Tdng sd sd oxi hoa tang : +11 

Trong phan tu O2 so oxi hoa ciia O giam : - 2 x 2 = - 4 

Phuang trinh hoa hpc ciia phan ung duac viet la : 

4FeS2 + I IO2 -^ 2Fe203 + 8S02 

X 4 

X 11 
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mi 26 PHAN LOAI PHAN LTNG TRONG 
HOA HOC VO CO 

• Trong cac loai phan umg hoa hoc da biet, so oxi hoa cua 
cac nguyen to c6 thay doi hay khong ? 

• The nao la phan umg hoa hpc toa nhiet, phan umg hoa 
hoc thu nhiet ? 

Phan ling hoa hgc cd the dugc phan loai theo nhi^u each. Chiing ta hay lam quen 
vdi mdt vai each phan loai phan ung thudng gap trong hoa hgc vd ca. 

I - PHAN UNG CO SUTHAY D 6 | S 6 0 X 1 HOA VA PHAN LTNG KHONG 

CO SUTHAY D 6 | SO OXI HOA 

1. Phan ung hoa hop 

a) Thi du 0 0 + 1 - 2 
Thidul: 2 H 2 + 0 2 - ^ 2 H 2 0 

Sd oxi hod ciia hidro tdng tit 0 len +1 ; 
Sd oxi hod ciia oxi gidm tii 0 xud'ng -2. 
Phan ling nay la phan iing oxi hod - khu. 

+2-2 +4-2 +2+4-2 
Thidu 2 : CaO + CO2 -^ CaCOs 

Sd oxi hod cua tat ca eac nguydn td khong thay ddi. 
Day khdng phai la phan iing oxi hod - kbit. 

b) Nhan xet 

Trong phdn img hod hgp, sd oxi hod cua cdc nguyin td cd the thay doi hoac 
khdng thay ddi. Nhu vdy, phdn ung hod hgp cd the Id phdn icng oxi hod - khvl 
hodc khdng phdi Id phdn icng oxi hod - khic. 

2. Phan ung phan huy 

a) Thi du 
+5-2 -1 0 

Thidul: 2KCIO3 ^ 2KC1 + 3O2 
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Sd oxi hod ciia oxi tdng tir - 2 len 0 ; 

Sd oxi hod ciia clo gidm tii +5 xud'ng - 1 . 

Ddy la phan iing oxi hod - khir. 

+2-2+1 +2-2 +1 -2 
Thi du 2 : Cu(0H)2 -^ CuO + H2O 

Sd oxi hoa cua tat ca cac nguydn td khdng thay ddi. 

Day khdng phai la phan iing oxi hod - khir. 

b) Nhan xet 

Trong phdn iCng phdn huy, sd oxi hod cua cdc nguyin td cd the thay ddi hodc 
khdng thay ddi. Nhu vdy, phdn iing phdn huy ed the Id phdn iing oxi hod - khu 
hodc khdng phdi Id phdn iing oxi hod - khic. 

3. Phan ung the 

^ ' ™ d u 0 + 1 + 2 0 
Thi du 1 : Cu + 2AgN03 -> Cu(N03)2 + 2Ag 

Sd oxi hod cua ddng tdng tir 0 ldn +2 ; 

Sd oxi hod ciia bac gidm tit +1 xud'ng 0. 

Day la phan ung oxi hod - khir. 

Thidu 2 

Sd oxi hod ciia kem tdng tix 0 len +2 ; 

Sd oxi hod ciia hidro gidm tir +1 xud'ng 0. 

Day la phan irng oxi hod - khir. 

b) Nhan xet 

Trong phdn ung thi', bao gid cung co su thay ddi sdoxi hod cua cdc nguyin td. 
Cae phdn icng thi'la nhiing phdn ung oxi hod - khu. 

4. Phan ung trao doi 

a) Thidu ^j^^_2 ^^_j ^ j_ j ^j^5_2 

Thidu I : AgN03+ NaCl -^ AgCl + NaNOg 

Sd oxi hod cua tdt ca cac nguydn td khdng thay ddi. 

Day khdng phai la phan ung oxi hoa - khir. 
+ 1-2 + 1 +2-1 +2-2+1 +1-1 

Thi du2 : 2 NaOH + CUCI2 ^ Cu(0H)2 + 2NaCl 
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So oxi hoa ciia tat ca cac nguyen to khdng thay dd'i. 

Ddy khdng phai la phan iing oxi hoa - khir. 

b) Nhan xet 

Trong phdn icng trao ddi, sd oxi hod ciia cdc nguyin td khdng thay ddi. Cdc 
phdn icng trao ddi khdng phdi la phdn img oxi hod - khic. 

5. Ket luan 
Dua vao su thay doi sd oxi hod, cd the chia phan iing hod hgc thanh hai loai: 

- Phdn img hod hgc cd su thay ddi sd oxi hod (phdn icng oxi hod - khic). 

Phan ling the, mdt sd phan iing hoa hgp va mdt sd phan iing phan buy thudc loai 
phan ling had hgc nay. 
- Phdn icng hod hgc khdng cd su thay ddi sd oxi hod (phdn dng khdng phdi oxi 
hod - khu:). 
Phan ling trao ddi, mdt sd phan ung hoa hgp va mdt sd phan ung phan huy thuoc 
loai phan iing hod hgc nay. 

II - PHAN UNG TOA NHIET VA PHAN UNG THU NHIET 

Cdc bie'n ddi hod hgc deu cd kem theo su toa ra hay su hap thu nang lugng. Nang 
lugng kem theo phan iing had hgc thudng d dang nhiet. 

T. Dinh nghia 

Phdn dng tod nhiet Id phdn icng hod hgc gidi phdng ndng lugng dudi dqng nhiet. 

Thi du : Phan ung dot chay xang ddu, cung cap nang lugng de van hanh xe c6, 
may mdc,... 

Phdn icng thu nhiet la phdn icng hod hgc hdp thu ndng lugng dudi dqng nhiet. 

Thi du : Khi san xudt vdi, ngudi ta phai lidn tuc cung cdp nang lugng dudi dang 
nhiet de thuc hien phan iing phan huy da vdi. 

2. Phuong trinh nhiet hoa hpc 

De chi lugng nhiet kem theo mdi phan iing hoa hgc, ngudi ta dung dai lugng 
nhiet phdn icng, ki hieu la AH. 

Phan ung toa nhiet thi cac chd't phan iing phai mdt bdt nang lugng, vi the AH co 
gid tri dm (AH < 0). Ngugc lai, d phan iing thu nhiet, cac chat phan iing phai ldy 
them nang lugng de bien thdnh cac san pham, vi the AH cd gid tri duang (AH > 0) 
(hinh 4.1 va hinh 4.2). 
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c 
Z 

H2(k) + Y02{k) 

AH =-285,83 kJ^ 

HzOd) 

Chat phan Cmg • San pham 

Hinh 4.1. Phan Ung toa nhiet cd AH < 0 

H2(k) + ^02(k) 

Chat phan img • San pham 

Hinh 4.2. Phan Ung thu nhiet cd AH > 0 

Nhiet phan ung tinh bang kJ 
Phuang trinh hod hgc cd ghi thdm gia tri AH va trang thai cua cdc chat dugc ggi 
la phuong trinh nhiet hod hgc. 
Thi du : 

2Na (r) + CI2 (k) -^ 2NaCl (r); AH = - 822,2 kJ 

Gia tri AH = - 822,2 kJ cd nghia la khi tao nen 2 moi NaCl tir kim loai Na va 
khi CI2, phan iing thoat ra 822,2 kJ(*). 

BAI TAP 

1. Trong cac phan img hoa hgp dudi day, phan img nao la phan img oxi hoa - khir ? 

A. CaCOg + H2O + CO2 -^ Ca(HC03)2 

B. P2O5 + 3H2O-> 2H3PO4 

fi C. 2SO2 + 0 2 ^ 2SO3 

D. BaO + H2O ^ Ba(OH)2 

2. Trong cac phan irng phan huy dudi day, phan irng nao khong phai la phan dng oxi 

hoa - khir ? 

A. 2KMn04 - ^ K2Mn04 + Mn02 + O2 

B. 2Fe(OH)3 -> Fe203 + 3H2O 

(*) Ngucd ta cung viet phuong tnnh tren dudi dang : 

1 AH = -411,1 kJ Na (r) + -CI2 (k) -^ NaCl (r); 
2 

Gid tri -411,1 kJ cua AH co nghia la khi tao nen 1 moi (58,5 g) mudi NaCl tir kim loai Na va 

khi clo, phan iing thoat ra mOt luong nhiet la 411,1 kJ 
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C. 4KCIO3 ^ 3KCIO4 + KCI 

D. 2KCIO3-> 2KCI + 3O2 

3. Cho bang tdnn tat dudi day : 

Phan umg 

Hoa hgp 

Phan huy 

The 

Trao doi 

So do 

A + B -^ AB 

AB ^ A + B 

AB + C ^ AC + B 

AB + CD >̂ AD + CB 

thi du ve phan umg trong do 

CO sir thay ddi 
sdoxi hoa 

khdng co su thay 
ddi sd oxi hoa 

Hay dien cac thi du vao d trdng, mdi d ghi hai phuong trinh hoa hgc (ne'u co) khong 
triing vdi cac phan dng trong bai hgc, cd ghi rd sd oxi hoa ciia cac nguyen td. De trdng 
cac d khdng cd phan img thich hgp. 

4. Ngudi ta cd the tdng hgp dugc amoniac (NH3) td khi nito va khi hidro. 

a) Viet phuang trinh hoa hgc. 

b) Sd oxi hoa ciia cac nguyen td bie'n ddi nhU the nao trong phan irng hoa hpc do ? 

5. a) Viet phuong trinh hoa hgc cua nhung bien ddi sau : 

- San xuat vdi sdng bang each nung da vdi. 

- Cho voi sdng tac dung vdi nUdc (toi voi). 

b) Sd oxi hoa ciia cac nguyen td trong nhdng phan dng tren cd bien ddi khdng ? 

6. Glixerol trinitrat la chat nd dinamit. Dd la mgt chat long cd cdng thdc phan tirC3H509N3, 
rat khdng ben, bi phan huy tao ra CO2, H2O, N2 va O2. 

a) Viet phuang trinh hoa hgc cua phan img phan huy glixerol trinitrat. 

b) Hay tinh the tich khi sinh ra khi lam nd 1 kg chat nd nay. Biet rang 6 dieu kien 
phan irng, 1 moi khi cd the tich la 50 lit. 

7. Hgp chat A (khdng chda clo) chay duoc trong khi clo tao ra nito va hidro clorua. 

a) Xac dinh cdng thirc phan td ciia khi A, bie't rang ti le giua the' tich khi clo tham gia 
phan img va the tich nito tao thanh la 3 : 1. 

b) Viet phuang trinh hoa hpc ciia phan irng gida A va clo. 

c) Tinh sd oxi hoa ciia tat ca cac nguyen td trudc va sau phan img. 

8. Cho ba thi du ve phan img toa nhiet va ba thi du ve phan dng thu nhiet. 
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mi LUYEN TAP CHUONG 4 

• Cung CO cac khai niem : 

- Phan dng oxi hoa - khCf, sUoxi hoa, su khCr, chat oxi hoa, chat khCi'. 

- Phan irng toa nhiet, phan ufng thu nhiet. 

• Ren luyen kT nang : 

Lap phuong trinh hoa hgc cue phan iimg oxi hoa - khCr theo 
phi/Ong phap thang bang electron. 

A - KIEN THL/C CAN NAM VOTNG 

I - PHAN ITNG OXI HOA - KHIJ 

Phdn dng oxi hod - khic la phan ling trong dd cd sii chuyen electron giiia cac 
chat phan ting. Hoac phdn icng oxi hod - khic la phan irng trong dd cd su thay 
doi sd oxi hod cua mdt so nguyen td. 
Trong mdt phan iing oxi hoa - khir: 
- Tdng sd electron do chat khir nhudng bdng tdng sd electron ma chat oxi 
hod nhan. 
- Su oxi hod la su lam tdng sd oxi hod cua mdt nguyen td. 
- Su khu la su lam gidm sd oxi hod ciia mdt nguyen td. 
- Chdt oxi hod la chdt chiia nguyen td cd sd oxi hod gidm. 

- Chdt khd la chdt chira nguydn td cd sd oxi hod tdng. 

II - PHAN LOAI PHAN ONG HOA HOC 
1. Trong phan iing hod hgp va phan iing phan huy, sd oxi hoa ciia cac nguyen td 

cd the thay ddi hoac khdng thay ddi. Cdc phan irng hoa hgp va phan iing phan 
huy cd the la hoac khdng phai la phan iing oxi boa - khu. 
Trong phan iing the, bao gid cung cd su thay ddi sd oxi hod ciia mdt sd nguyen td. 
Cac phan umg the la nhiing phan iing oxi boa - khir. 
Trong phan iing trao ddi, sd oxi hoa ciia cdc nguyen td khdng thay ddi. 
Cac phan ung trao ddi khdng phai la phan iing oxi hod - khir. 
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2. Phan ung hoa hgc giai phdng nang lugng dudi dang nhiet la phdn dng tod nhiet. 
Phan ling hoa hgc hap thu nang lugng dudi dang nhiet la phdn dng thu nhiet. 

3. Lugng nhiet kem theo mdi phan ting hoa hgc dugc ggi la nhiet phdn dng, ki hieu 
la AH, tinh bdng kJ. 

Neu AH < 0 : phan ung toa nhiet; 

Neu AH > 0 : phan iing thu nhiet. 

B - BAI TAP 
1. Trong phan dng hoa hgc sau : CI2 + 6KOH -^ KCIO3 + 5KCI + 3H2O 

CI2 ddng vai trd gi ? 

A. Chi la chat oxi hoa ; 

B. Chi la chat khd ; 

C. Vda la chat oxi hoa, vUa la chat khir; 

D. Khong phai chat oxi hoa, khong phai chat khir. 

2. Trong phan dng hoa hoc sau : 3K2Mn04 + 2H2O -^ 2KMn04 + Mn02 + 4K0H, 

nguyen td mangan : 

A. chi bi oxi hoa. 

B. chi bj khd. 

C. vUa bi oxi hoa, vda bi khir. 

D. khong bi oxi hoa, khong bi khir. 

Tim dap an diing. 

3. Nhdng cau sau day la dung hay sai ? 

A. Nhien lieu la chat oxi hoa. 

B. Khi dot chay hoan toan mot hidrocacbon, nguyen td cacbon chuyen thanh cacbon 
monooxit. 

C. Su chuyen mot chat tU trang thai Idng sang trang thai ran la mdt bie'n ddi vat li toa nhiet. 

D. Su bay hoi la mdt bien doi hoa hoc. 

4. Hay neu thi du ve phan dng phan huy tao ra : 

a) Hai don chat; 

b) Hai hgp chat; 

c) Mdt don chat va mdt hgp chat. 

Hay cho biet cac phan img dd cd phai la phan img oxi hoa - khir hay khdng ? Giai thich. 

5. Hay neu ra thi du ve phan dng hoa hgp ciia : 

a) Hai dOn chat; 
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b) Hai hgp chat ; 

c) Mot don chat va mgt hgp chat. 

Hay cho biet cac phan img do cd phai la phan img oxi hoa - khir hay khdng ? Giai thich. 

6. Hay neu thi du ve phan dng tao ra mudi ; 

a) TU hai don chat ; 

b) TU hai hop chat ; 

c) TU mot don chat va mot hgp chat. 

Hay cho biet cac phan dng dd cd phai la phan dng oxi hoa - khir hay khong ? Giai thich. 

7. NaOH cd the dugc dieu che bang : 

a) Mot phan dng hoa hgp ; 

b) Mot phan dng the ; 

c) Mot phan dng trao doi. 

- Hay dan ra phan dng hoa hpc cho moi trUdng hgp tren. 

- Hay cho bie't cac phan img do cd phai la phan img oxi hoa - khir hay khong ? Giai thich. 

8. Hay cho biet sd oxi hoa ciia nito trong cac phan tir va ion dudi day ; 

DinitO oxit N2O ; Axit nitric HNO3 ; Ion nitrit NOj ; 

Hidrazin N2H4 ; Hidroxylamin NH2OH ; Amoniac NH3 
Nitd dioxit NO2 ; Ion nitrat NO3 ; Ion hidrazini NjHg 

Axit nitro HNO2 ; DinitO pentaoxit N2O5 ; Ion amoni NH4 

Khi nitd N2 ; Nitd monooxit NO ; Oinitd tetraoxit N2O4. 

9. Lap phuong trinh hoa hpc ciia cac phan dng oxi hoa - khir dudi day : 

a) NaCIO + Kl + H2SO4 ^ 1 2 + NaCl + K2SO4 + H2O 

b) Cr203 + KNO3 + KOH - > K2Cr04 + KNO2 + H2O 

c) Al + Fe304 -^ AI2O3 + Fe 

d) FeS2 + O2 - > Fe203 + SO2 

e) Mg + HNO3 -^ Mg(N03)2 + NH4NO3 + H2O 

10. Hoan thanh cac phuong trinh hoa hpc dudi day : 

a) KMn04 + HCI -^ Cl j + MnCl2 + ... 

b) SO2 + HNO3 + H2O ^ NO + ... 

c) AS2S3 + HNO3 + H2O - > H3ASO4 + NO + H2SO4 

11. Cho kali iotua tac dung vdi kali pemanganat trong dung dich axit sunfuric, ngudi ta thu 

duoc 1,2 g mangan(ll) sunfat. 

a) Tinh sd gam iot tao thanh. 

b) Tinh khdi lugng kali iotua tham gia phan img. 
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(Bdi 28 BAl THUC HANH S6 2 
PHAN ITNG OXI HOA - KHir 

• Luyen tap kT nang thirc hanh thi nghiem : Thao tac va 
quan sat cac hien tirong xay ra trong khi lam thi nghiem. 

• Van dung kien thiirc da hoc de giai thich cac hien tirong 
xay ra trong cac phan iimg oxi hoa - khu. ^ 

I - NOI DUNG THJ NGHIEM VA CACH TIEN HANH 

Thi nghiem 1 : Phdn dng giica kim loqi vd dung dich axit. 
Cho vao dng nghiem khoang 2 ml dung dich axit sunfuric loang, rdi bd tiep vao 
dng mdt vien kem nhd. 
Quan sat va giai thich hien tugng xay ra. Viet phuang trinh hoa hgc ciia phan 
ling va cho biet vai trd timg chat trong phan ung. 

Thi nghiem 2 : Phan icng giua kim loqi vd dung dich mudi. 
Cho vao dng nghiem khoang 2 ml dung dich CUSO4 loang. Thd vao dng mot 
dinh sdt da dugc danh sach be mat. De yen dng nghiem khoang 10 phiit. 
Quan sat va giai thich hien tugng xay ra. Viet phuang trinh hod hgc va cho bie't 
vai trd ciia timg chat trong phan iing. 

Thi nghiem 3 : Phdn dng oxi hod - khic gida Mg vd C02-
Lay mdt bang magie (kep bdng kep sdt) dem cham lua trong khdng khi rdi dua 
vao trong binh cd chira khi CO2 (day binh cd mdt it cat de bao ve binh). 
Quan sat phan iing xay ra, de dang thay tao ra bdt trdng (magie oxit) vd muoi 
den cua cacbon. 
Viet phuang trinh hoa hgc. Xac dinh sd oxi hoa ciia cdc nguydn td va neu ro 
nguyen td nao bi oxi hod, nguyen td nao bi khir. 
Tir thi nghiem tren, hay cho biet : Cd the ddp tdt magie dang chay bdng binh 
phun khi CO2 hay khdng ? _ . 

Thi nghiem 4 : Phdn img oxi hod - khic trong mdi trudng axit. 
Rdt vao dng nghiem 2 ml dung dich FeS04, them vao dd 1 ml dung dich H2SO4. 
Nhd vao dng nghiem timg gigt dung dich KMn04, Idc nhe dng nghiem sau m5i 
ldn them. 
Quan sat va giai thich hien tugng xay ra. Viet phuang trinh hoa hgc ciia phan 
ling va cho biet vai trd ciia timg chdt trong phan iing. 

II - VIET TUONG TRINH 

1 1 4 8 - HN10/NC-B 



Chuang 

NHOM HALOGEN 
• Nhdm halogen gom nhti'ng nguyen td nao ? Vj tri cua 
chiing trong bang tuan hoan cd lien quan the nao vdi 
cau tao cua nguyen tir va phan tir cac halogen ? 

• Cac dan chat va hgp chat cua halogen cd nhung tfnh 
chat CO ban nao ? Giai thich nhufng tinh chat dd tren cO 
sd ii thuyet da hgc. 

^ Lam the nao dieu che dugc cac halogen va mgt sd 
hgp chat quan trgng cua halogen ? 

Ngon Ida phao hoa c6 mau sac rUc rd. la ket qua cua phan iing hoa 
hoc giu'a nhieu chat ran trong do c6 kali clorat. 
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§di 29, KHAI QUAT Wi NHOM HALOGEN 

• Nhom halogen gom nhumg nguyen to nao ? Vj tri cua 
chung trong bang tuan hoan ? 

• Cau hinh electron nguyen turva cau tao phan tijrhalogen 
CO dac diem gi ? 

• Nhumg tinh chat co ban cua cac halogen la gi ? Vi sao 
cac halogen c6 nhumg tinh chat do ? 

I - NHOM HALOGEN TRONG BANG TUAN HOAN CAC NGUYEN T 6 

Nhdm VIIA trong bang tuan hoan gdm 5 nguydn td : Flo (d sd 9, thudc chu ki 2), 
clo (d sd 17, thudc chu ki 3), brom (d sd 35, thudc chu ki 4), iot (d sd 53, thuoc 
chu ki 5) va atatin (d sd 85, thudc chu ki 6). 

Ca 5 nguydn to trdn deu dung d cudi chu ki, ngay trudc khi hii'm. Chiing dugc 
ggi la cdc halogen (tieng La Tinh nghia la sinh ra mudi). 

Atatin khdng gap trong thien nhien. Nd dugc dieu che nhan tao bdng cac phan 
ling hat nhan. Atatin dugc nghien ciiu trong nhdm cac nguydn td phdng xa. 

Nhu vay nhdm halogen dugc nghidn ciiu d day bao gom flo, clo, brom va iot. 

II - CAU HINH ELECTRON NGUYEN TU VA CAU TAO PHAN TU CUA 
CAC NGUYEN TO TRONG NHOM HALOGEN 

Ldp electron ngoai cung ciia nguyen tir cdc halogen cd 7 electron : 2 electron tren 
obitan s va 5 electron trdn cac obitan p. Nhu vay, cdu hinh electron ldp ngoai ciing 
cua nguydn tir cdc halogen la ns^np^ (n la so thur tu cua ldp ngoai cung). 

n nn t 
np^ 

Tii flo de'n iot, sd ldp electron tang ddn va electron ldp ngoai ciing cang xa hat 
nhdn ban. 
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0 trang thai co ban, nguyen tir cac halogen ddu cd mdt electron ddc thdn. 

Ldp electron ngoai ciing ciia nguyen tir flo la ldp thir hai nen khdng cd phan ldp d. 
Nguyen tir clo, brom va iot cd phan ldp d cdn trdng, khi dugc kich thich, 1, 2 
hoac 3 electron cd the chuyen den nhiing obitan d cdn trdng : 

Electron lop ngoai cung a trang thai co ban Electron ldp ngoai ciing a trang thai kfch thfch 

n tin t 
np̂  

nd° 
ns 

n n t t 
np' 

nd̂  

n t t t 
np̂  

t t 
nd̂  

t t t t 
np'' 

t t t 
nd-̂  

Nhu vay, d cac trang thai kich thich, nguyin tic clo, brom hodc iot cd the cd 
3,5 hodc 7 electron ddc thdn. Dieu nay gdp phdn giai thich kha nang tdn tai cac 
trang thai oxi hod ciia clo, brom, iot. 

Don chdt halogen khdng phai la nhiing nguyen tir rieng re ma la nhiing phan tir: 
Hai nguyen tir halogen X ket hgp vdi nhau bdng lien ket cdng hoa tri tqo thdnh 
phdn ticX2 : 

:X- + .X: : X : X : 

Cong thiic cau tao : X - X 

n nn i 
t nn 

»Wb 

Ndng lugng liin ki't X-Xciia phan tir X2 khdng ldn (tit 151 den 243 kJ/mol), 
nen cdc phdn tu halogen tuang ddi di tdch thdnh hai nguyin tic. 
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Ill - KHAI QUAT VE TINH CHAT CUA CAC HALOGEN 

1. Tinh chat vat li 
Trong nhdm halogen, cac tinh chat vat li nhu : Trang thai tap hgp, mau sdc, nhiet 
do ndng chay, nhiet do sdi,... biin ddi cd quy luat. 

Bang 5.1 

Mot SO dac diem cua cac halogen 

Nguyen 
to 

F 

Cl 

Br 

I 

So hieu 
nguyen 

tCf 

9 

17 

35 

53 

ca'u 
hinh 

electron 
ldp 

ngoai 
ciJng 

2s22p5 

3s23p5 

4s24p5 

5s25p5 

Ban 
ki'nh 

nguyen 
tCr 

(nm) 

0,064 

0,099 

0,114 

0,133 

Ban 
kfnh ion 

x-
(nm) 

0,136 

0,181 

0,196 

0,220 

Nang 
luong 

lien ket 
x-x, 

(25°C, 
latm) 

(kJ/mol) 

159 

243 

192 

151 

Do am 
dien 

3,98 

3,16 

2,96 

2,66 

Trang 
thai tap 
hop CLia 

don 
chai 

(20°C) 

khi 

khf 

long 

ran 

Mau sac 

luc nhat 

vang luc 

nau do 

den tfm 

Nhiet 
66 nong 

chay 
(°C) 

-219,6 

-101,0 

-7,3 

113,6 

Nhiet 
66 
sol 
(°C) 

-188,1 

-34,1 

59,2 

185,5 

Flo khdng tan trong nudc vi nd phan huy nudc rat manh. Cac halogen khac tan 
tuong ddi it trong nudc va tan nhieu trong mdt sd dung mdi hiiu ca. 

2. Tinh chat hoa hpc 
Vi ldp electron ngoai ciing cd cau hinh tuong tu nhau nen cac halogen cd nhieu 
diem gidng nhau ve tinh chdt hod hgc ciia dan chdt cung nhu ve thdnh phdn vd 
tinh chdt cua cdc hgp chd't. 

Nguyen tir halogen X vdi 7 electron ldp ngoai ciing di ddng thu thim I electron 
de tao thanh ion am X~ cd cdu hinh electron ciia khi hiem lien ke trong bang 
tudn hoan : 

X + le ^ X-

..ns^npS .ns^np^ 
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Cac halogen cd do dm diin ldn. Do am dien ciia flo (bdng 3,98) la ldn nhdt trong 
tat ca cdc nguyen td hoa hgc. Tir flo de'n clo, brom va iot, bdn kinh nguyin tu 
tang dan va do dm diin giam ddn. 

Halogen Id nhdng phi kim dien hinh, chiing Id nhiing chdt oxi hod mqnh. Khd 
ndng oxi hod cua cdc halogen gidm ddn tdflo din iot. 

Trong cac hgp chdt, flo ludn ludn cd sd oxi hod - 1 , cac halogen khac ngoai sd 
oxi hod -1 cdn cd cac sd oxi boa +1, +3, +5, +7. 

Nhiing dieu khai qudt ke tren se dugc thdy rd rang va cu the ban qua cdc bai hgc 
ve tiing nguydn td halogen. 

BAI TAP 

1. So sanh cau hinh electron nguyen tu" ciia cac nguyen td flo, clo, brom, iot. 

2. Cac halogen gid'ng nhau nhu the nao ve tinh chat hoa hpc ? Giai thich. 

3. Cac halogen khac nhau nhu the nao ve tinh chat hoa hpc ? Giai thfch. 

4. TCr bang 5.1, hay nhan xet ve su bien ddi mot sd dac diem sau day ciia cac halogen : 

a) Nhiet dp ndng chay ; 

b) Nhiet dp sdi ; 

c) Mau sac ; 

d) Dp am dien. 

5. Vi sao trong cac hgp chat, nguyen td flo ludn luon c6 sd oxi hoa am cdn cac halogen 

khac ngoai sd oxi hoa am cdn cd sd oxi hoa dUOng ? 

6. Atatin (sd hieu nguyen td bang 85) cung d nhdm VIIA nhu cac halogen. Hay dU doan 

xem atatin cd tinh oxi hoa manh hdn hay yeu hon so vdi iot. Giai thich. 
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ilf miju CLO 

• Clo CO nhumg tinh chat vat If va hoa hoc dac tri/ng nao ? 
Hay xem xet nhCimg tinh chat do theo If thuyet da hoc. 

• Clo CO nhCimg iimg dung gi va diroc dieu che nhirthe nao ? 

I - TINH CHAT VAT Ll 

C) didu kien binh thudng, clo la chat khf mau vang luc, miii xdc, nang hon khdng 
71 khi 2,5 ldn (d = — == 2,5). Dudi dp suat thudng, clo boa long a -33,6°C va hoa 

rdn d -101,0°C ; clo rdt dd hod long d dp sudt cao. 

Khi clo tan vda phai trong nudc (d 20°C, 1 lit nudc hod tan khoang 2,5 lit khi clo). 
Dung dich clo trong nudc ggi la nudc clo cd mau vang nhat. Khi de Idu, nudc 
clo bi bie'n ddi do phan iing cua clo vdi nudc (xem phdn II). Clo tan nhieu trong 
dung mdi hiiu ca, nhdt la hexan va cacbon tetraclorua. 

Khi clo rdt ddc, nd pha hoai niem mac dudng hd hdp. Cdn phai can than khi tiep 
xiic vdi khi clo. 

II - TINH CHAT HOA HOC 

Nguydn tir clo rdt de thu mdt electron de trd thanh anion Cl" cd cdu hinh 
electron gid'ng khi hiem agon : 

Cl + le ^ Cl-
...3s23p5 ...3s23p6 

Clo cd do dm diin ldn (3,16), chi dung sau flo (3,98) va oxi (3,44), vi vay trong 
hgp chat vdi cdc nguyen td nay clo cd sd oxi hod duong (+1, +3, +5, +7) con 
trong hgp chd't vdi cdc nguyen td khac clo cd sdoxi hod dm (-1). 
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Do vay, clo Id phi kim rdt hoqt ddng, la chdt oxi hod mqnh. Trong mdt sd phan 
ling, clo Cling the hien tinh khic. 

Nhung phan iing dudi day se minh hoa cho nhan xet tren. 

1. Tac dung voi kim loai 

Clo oxi hoa dugc hdu het cdc kim loai. Phan iing xay ra vdi tdc do nhanh, toa 

nhieu nhiet: Q 0 +1-1 
2Na + CI2 -^ 2NaCl 

0 0 +3-1 
2Fe + 3CI2 -^ 2FeCl3 

Jam kinh day 
Tam 

Hinh 5.1. Natri chay trong clo vdi ngon ICta sang Hinh 5.2. Sai day sit nung do chay trong clo 

2. Tac dung vol hidro 

6 nhiet do thudng va trong bdng tdi, clo oxi hod cham hidro. Nhung neu dugc 

chie'u sang manh hoac ha ndng, phan irng xay ra nhanh. Neu ti le sd moi 

H2 : CI2 = 1 : 1 thi hdn hgp se nd manh : 

H2(k) + Cl^k) -^ 2HCl(k) ; AH = -184,6 kJ 
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3. Tac dung voi nuDc va voi dung dich kiem 

Khi tan vao nudc, mdt phdn clo tdc dung cham vdi nudc theo phan iing 
thuan nghich^*)-

0 -1 +1 
CI2 + H2O ( > HCI + HCIO 

Axit clohidric Axit iiipoclorff 

Axit hipoclora cd tfnh oxi hod rdt manh, nd pha buy cdc chd't mau, vi the clo dm 
cd tdc dung tay mau. 

Vdi dung dich kiem, clo phan iing dd dang han tao thanh dung dich hdn hgp 
mudi ciia cac axit HCI va HCIO : 

0 -1 +1 
CI2 + 2NaOH -^ NaCl + NaCIO + H2O 

Trong cac phan iing trdn, nguyin td clo vda la chd't oxi hod, vda Id chd't khu. 
Dd la nhiing phdn icng tu oxi hod - khu. 

4. Tac dung voi muoi cua cac halogen khac 

Clo khdng oxi boa dugc ion F~ trong cac mudi florua nhung oxi hod de dang 
ion Br~ trong dung dich mudi bromua vd ion I~ trong dung dich mudi iotua : 

0 -1 - 1 0 
CI2 + 2NaBr -^ 2NaCl + Br2 
0 -1 - 1 0 
CI2 + 2Na I -> 2NaCl + I2 

Dieu nay chiing minh trong nhdm halogen, tinh oxi hod cua clo manh hon brom 
va iot. 

5. Tac dung voi cac chat khir khac 

Clo oxi hod dugc nhieu chat. Thi du : 

0 + 4 - 1 + 6 
CI2 + 2 H 2 O + SO2 -^ 2HC1 + H2SO4 

0 +2 +3 -1 
CI2 + 2FeCl2 -^ 2FeCL 

(*) Phan utig thuan nghich la phan iing xay ra dong thai theo hai chieu nguoc nhau. 
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III - UNG DUNG 

Clo dugc diing de sat triing nudc trong he thdng cung cap nudc sach, khi xir li 
nudc thai. Clo cung dung de tay trdng sgi, vai, gidy. Nhiing iing dung nay tieu 
thu khoang 20% lugng clo dugc san xudt. 

Clo la nguyen lieu de san xudt nhieu hgp chdt v6 co va hiiu co. Nd dugc diing 
de san xudt axit clohidric, clorua vdi,... Gan 70% lugng clo dugc dung trong san 
xuat cdc hod chat hun ca. Nhiing san pham hiiu ca chiia clo cd y nghia to ldn. 
Nhung dung mdi nhu dicloetan, cacbon tetraclorua dugc diing rdng rai de chidt 
chdt beo, khir dau md tren kim loai. Mdt sd chat hiiu co chiia clo dugc dung lam 
thudc diet cdn triing bao ve thuc vat. Tir nhiing san pham hiiu co chiia clo, ngudi 
ta che tao dugc nhieu chdt deo, sgi tdng hgp, cao su tdng hgp, da gia,... 

Hien nay, clo ciing vdi axit sunfuric, amoniac, xdda,... dugc xep vao so nhung 
san pham quan trgng nhat do cdng nghiep hod chdt san xuat. 

IV - TRANG THAI TU NHIEN 

Ve trii lugng trong ldp vd trai ddt, clo diing thii 11 trong tdt ca cac nguyen td hoa 

hgc va dung thii nhdt trong cac halogen. Trong tu nhien, nguyen td clo gdm cdc 

ddng vi ben i7Cl(75,77%) va i7Cl(24,23%) nen cd nguyen tir khdi trung 

binh la 35,5. 
Do boat ddng hod hgc manh, clo chi tdn tai trong tu nhien d dang hgp chdt, chu 
yeu la mudi clorua. Hgp chdt tu nhien quan trgng nhdt ciia clo la natri clorua. 
Khdi lugng chu yeu ciia natri clorua chiia trong nudc bien va dai duong (1 lit 
nudc bien cd khoang 30 gam NaCl). Natri clorua cdn dugc thay d dang rdn ggi 
la mudi md. Kali clorua cung kha phd bien trong tu nhien, cd trong cac khoang 
vat nhu cacnalit KCl.MgCl2.6H2O va xinvinit NaCl.KCl. 

V - DI^U CHE 

Nguyen tdc dieu che clo la oxi hod ion Cl~ thanh CI2. 

1. Trong phong thi nghiem 

Clo dugc dieu che td axit clohidric dac. De oxi hoa ion Cl", cdn chdt oxi boa 

manh nhu Mn02, KMn04, KCIO3,... 
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MnOo + 4HC1 -C MnCU + 2H.0 + CUt 

2KMn04 + 16HC1 2KC1 + 2MnCl2 + 8H2O + 5Cl2t 

KCIO3 + 6HC1 -> KCl + 3H2O + 3Cl2t 

Neu chat oxi hoa la Mn02 thi cdn phai dun ndng, cdn chd't oxi hod la KMn04 
hoac KCIO3 phan iing xay ra d nhiet do thudng. 

dd HCI dac 

Bong tam 
dd NaOH 

Cl, kho 

Hinh 5.3. Dieu che va thu khi clo trong phdng thi nghiem 

2. Trong cong nghiep 

Clo dugc san xudt bdng phuang phdp diin phdn dung dich natri clorua bao hoa 
cd mang ngan. Trong binh dien phan, nhd tdc dung ciia ddng dien mdt chieu, 
ion Cl~ bi oxi hoa thanh CI2 thoat ra d cue duong (anot), cdn d cue am (catot) 
nudc bi khir, ngudi ta thu dugc khi H2 va dung dich NaOH. Cdn cd mdt mang 
ngan xdp giiia hai dien cue de khi clo khdng tie'p xiic vdi dung dich NaOH. 
Phuong trinh dien phan cd the viet nhu sau : 

dien phan 
2NaCl + 2H2O 

CO mang ngan 
-> Hjt + Cl2t + 2NaOH 

Trong cdng nghiep, clo dugc san xudt nhu la mdt san pham phu cua cdng nghiep 
san xudt xut bang dien phan dung dich NaCl cd mang ngan. 
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BAI TAP 

1. Tim cau diing trong cac cau sau day : 

A. Clo la chat khf khong tan trong nudc. 

B. Clo CO sd oxi hoa -1 trong mpi hgp chat. 

C. Clo CO tinh oxi hoa manh hon brom va iot. 

D. Clo tdn tai trong tU nhien dudi dang don chat va hgp chat. 

2. Hay neu nhOng phan dng hoa hgc de chirng to rang clo la mot chat oxi hoa rat manh. 

Vi sao clo cd tfnh chat do ? 

3. Cho 69,6 g mangan dioxit tac dung het vdi dung djch axit clohidric dac. Toan bp lupng 

clo sinh ra dugc hap thu het vao 500 ml dung djch NaOH 4M. Hay xac dinh nong dp 

moi ciia tdng chat trong dung dich thu dupe sau phan dng. Coi the tfch dung djch khdng 

thay doi. 

4. Hoan thanh cac phuong trinh hoa hpc dudi day va neu ro vai tro ciia clo trong moi 

phan dng : 

a) FeCl2 + CI2 -^ FeClg 

b) CI2 + SO2 + H2O -^ HCI + H2SO4 

c) KOH + CI2 -> KCl + KCIO3 + H2O 

d) Ca(0H)2 + CI2 -^ Ca(CI0)2 + CaCl2 + H2O. 
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(RM-JJL HIDRO CLORUA - AXIT CLOHIDRIC 

• Hop chat cua clo vdi hidro, khi hidro clorua va dung djch 
cua no trong nirdc (dung djch axit clohidric) c6 nhumg tinh 
chat vat li va hoa hoc gi va diroc dieu che nhirthe nao ? 

• Lam the nao de nhan biet ion clorua ? , 

HCI 

I - TINH CHAT VAT Ll 

Hidro clorua (HCI) la chat khf khdng mau, mui xdc, nang hon khdng khi 
36,5 , , 

(d = « 1,26). Trong khong khi am nd tao thanh cac hat nho nhu suong mu. 

Hidro clorua hoa long d -85,1°C va hod rdn d -114,2°C. 

Hidro clorua rdt ddc, ndng do cho phep ciia hidro clorua trong khdng khi la 
0,005 mg/l. 

De tim hieu tinh tan ciia hidro clorua trong 

nudc, chiing ta quan sat thi nghiem sau : 

Lay mdt binh thuy tinh trong sudt nap day 

khi hidro clorua, day binh bdng mit cao su 

cd mdt dng thuy tinh vudt nhgn xuydn qua. 

Nhiing mdt ddu dng thuy tinh vao cdc thuy 

tinh chiia nudc cd pha vai gigt dung dich 

quy mdu tim. Mdt lat sau, nudc trong cdc 

theo dng phun vao binh thanh nhimg tia 

nudc cd mdu do. 

Vi sao nudc lai phun vao binh ? Dd la do 

khi hidro clorua tan rat nhieu vao nudc lam 

giam dp suat trong binh va nudc bi hiit vao 

binh. Quy tim chuyen thanh mau dd chiing 

td dung dich cd tinh axit. 

H2O CO pha quy tim 

Hinh 5.4. Thi nghiem ve tinh tan cija 
hidro clorua 
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Nhu vay, khi hidro clorua tan nhieu trong nudc tqo thdnh dung dich axit. O 0°C, 

mdt the tich nudc hod tan dugc gdn 500 the tich khi HCI. Dung dich thu dugc 

goi la dung dich axit clohidric. 

Dung dich axit clohidric dac la mdt chat long khdng mau, miii xdc, "bdc khdi" 

trong khdng khi dm. O 20°C, dung dich HCI dac nhdt cd ndng do 37% va cd 

khdi lugng ridng 1,19 g/ml. Khi dun ndng dung dich axit clohidric dac, ddu 

tien hidro clorua bay ra ciing vdi mdt lugng nhd hai nudc. Den khi ndng do 

dung dich cdn 20,2% thi HCI va H2O tao thanh hdn hgp ddng phi, sdi d 110°C. 

II - TINH CHAT HOA HOC 

Khi hidro clorua khd khdng lam quy tim ddi mau, khong tac dung dugc vdi 

CaC03 de giai phdng khi CO2, tac dung rdt khd khan vdi kim loai. Dung dich 

hidro clorua trong benzen cung cd tinh chat tuong tu hidro clorua khd. 

Dung dich hidro clorua trong nudc (dung dich axit clohidric) la mdt dung dich 

axit mqnh. Nhiing tinh chat chung ciia mdt axit (lam dd quy tim, tac dung vdi 

bazo, oxit bazo, tdc dung vdi mudi, tac dung vdi kim loai) deu the hien rd net d 

dung dich axit HCI : 

Mg(OH)2 + 2HCl -^ MgCl2 + 2H20 

CuO + 2HCl -^ CUCI2 + H2O 

CaC03 + 2HCl -^ CaCl2 + H2O + CO2T 

Fe + 2HC1 -^ FeCl2 + H2T 

Trong phan tir HCI, clo cd sd oxi boa - 1 . Day la trang thai oxi hod thap nhat ciia 

clo. Do dd, HCI (d the khi va trong dung dich) cdn the hien didi khu khi tac 

dung vdi cac chat oxi hoa manh. Thi du : 

K2Cr207 + 14HC1 -> 3CI2 + 2KC1 + 2CrCl3 + 7H2O 

+4 -1 0 +2 
Mn02 + 4HC1 -^ CI2 + MnCl2 + 2H2O 
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Ill - DIEU CHE 

1. Trong phong thi nghiem 

Ngudi ta dieu che khi hidro clorua td 
NaCl rdn va axit sunfuric dam dac : 

NaCl + H2S04 -^ NaHS04 + HCl 

2NaCl + H2SO4 -^ Na2S04 + 2HC1 

Phan ling thii nhdt xay ra d nhiet do 
thudng hoac dun ndng khdng qua 250°C, 
phan ung thii hai xay ra d nhiet do cao 
hon 400°C. 

Hoa tan khi HCI vao nudc cat, ta dugc 
dung dich axit clohidric. Hinh 5.5. Dieu che axit clohidric trong phdng 

thi nghiem 

2. Trong cong nghiep 

a) Trong cdng nghiep, ngudi ta ciing san xudt axit clohidric tir NaCl va H2SO4 dac. 
Phuang phap nay ggi la phuang phdp sunfat. 

b) De thu dugc HCI tinh khiet, ngudi ta san xuat HCI bdng phuang phdp tdng hgp 
tir hidro va clo (thu dugc khi dien phan dung dich NaQ cd mang ngan) (hinh 5.6): 

H2 + CI2 -^ 2HC1 

Thap hap thu 
Tliap j H2O 
hap thu 

Thap tong hop 

T1 

I dd HCI dac 

Hinh 5.6. Sd dd thiet bi san xuat axit clohidric trong cdng nghiep 

Khi thoat 
ra ngoai 
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Can ddt de khoi mao cho phan iing xay ra trong budng ddt Tl (lam bdng than 

chi hay thach anh), sau dd phan iing tu xay ra (phan iing toa nhiet). 

Khi HCI dugc nudc hdp thu d hai thap hdp thu T2 va T3 theo nguyen tdc ngugc 

ddng tao ra dung dich axit clohidric dac. 

c) Ngay nay, mdt lugng ldn HCI thu dugc trong cdng nghiep tu' qua trinh clo hod 

cdc chdt huu ca (chii yeu la cdc hidrocacbon). 

IV - MU6l CUA AXIT CLOHIDRIC. NHAN BIET ION CLORUA 

1. Muoi ciia axit clohidric 

Mudi clorua la mudi ciia axit clohidric. 

Da sd mudi clorua di tan trong nudc, mdt vai mudi clorua hdu nhu khdng tan, 

dd la AgCl, PbCl2, CuCl, Hg2Cl2 (rieng PbCl2 tan khd nhieu trong nudc ndng). 

Mdt sd mudi clorua de bay hoi d nhiet do cao nhu ddng(II) clorua, sdt(III) 

clorua, thie'c(IV) clorua,... 

Nhieu mudi clorua cd iing dung quan trgng. Natri clorua dung lam mudi an va 

lam nguyen lieu san xudt clo, natri hidroxit, axit clohidric. Kali clorua diing lam 

phan bdn. Kem clorua diing de chdng muc gd va dung bdi len be mat kim loai 

trudc khi ban vi nd cd tac dung tdy gi, lam chdc mdi 

han. Nhom clorua la chdt xiic tac quan trgng trong 

tdng hgp hiiu ca, bari clorua dung de' trir sau benh 

trong ndng nghiep,... 

2. Nhan biet ion clorua 

Hay quan sat thi nghiem (hinh 5.7) : Nhd vai gigt 

dung dich AgN03 vao dung dich mudi clorua hoac 

dung dich HCI, ta thay xuat hien ket tiia mau trdng 

khdng tan trong cac axit manh : 

AgN03 + NaCl -^ AgCU + NaN03 

AgN03 + HCl -^ AgCU + HN03 

Dung dich AgNOj Id thudc thu de nhdn bii't ion clorua 

cd trong dung dich mudi clorua hoac dung dich 

axit HCI. 

Hinh 5.7. Dung dich AgNO^ 
tac dung vdi dung dich NaCl 
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BAI TAP 

1. Trong cac day chat dUdi day, day nao gdm cac chat deu tac dung dugc vdi dung 
dich HCI ? 

A. Fe203, KMn04, Cu ; 

B. Fe, CuO, Ba(0H)2 ; 

C. CaCOg, H2SO4, Mg(0H)2 ; 

D. AgN03(dd), MgCOg, BaS04. 

2. Hay neu nhiing tfnh chat vat if cua hidro clorua. 

3. Hay viet ba phuong trinh hoa hgc ciia phan img trao ddi giOra axit clohidric vdi ba loai 
hgp chat khac nhau. 

4. Axit clohidric cd the tham gia vao phan irng oxi hoa - khu" va ddng vai trd : 

a) Chat oxi hoa ; b) Chat khir. 

Vdi moi trudng hgp dd, hay neu ra hai thf du de minh hoa. 

5. Cd bd'n binh khong dan nhan, mdi binh chda mdt trong cac dung dich HCI, HNO3, KCl, 
KNO3. Hay trinh bay phuong phap hoa hpc phan biet dung dich chira trong mdi binh. 

6. Cho 10,000 lit H2 va 6,720 lit CI2 (dieu kien tieu chuan) tac dung vdi nhau rdi hoa tan 
san pham vao 385,400 g nUdc ta thu dugc dung dich A. Lay 50,000 g dung dich A cho 
tac dung vdi dung dich AgN03 (lay dU) thu dugc 7,175 g ket tiia. Tfnh hieu sua't ciia 
phan img gida H2 va CI2. 
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m 32 HOP CHAT CO OXI COA CLO 

• Biet cong thiirc, each doc ten mot so hop chait co oxi cua clo. 
Tinh duoc so oxi hoa cua clo trong mdi hop chat do. 

• Bie't tinh chat, timg dung, each dieu che mot so hop chat 
CO oxi cua clo. 

I - SO mOC VE CAC OXIT VA CAC AXIT CO OXI CUA CLO 
Tuy khdng tac dung true tiep vdi oxi nhung clo tao ra mdt loat oxit dugc dieu 
che bdng con dudng gian tiep. Thi du CI2O, CI2O7,... Clo cung tao ra cac axit 
cd oxi : 

+1 
HCIO : Axit hipoclora. 

+3 
HCIO2 : Axitcloro. 

+5 
HCIO3 : Axitcloric. 

+7 
HCIO4 : Axit pecloric. 

So sanh do am dien ciia clo va oxi, ta de dang hieu dugc vi sao trong cac hgp 
cha't cd oxi ciia clo, clo cd sdoxi hod duang. 

Su bie'n ddi tinh chdt trong day axit cd oxi cua clo dugc bieu thi bang so dd sau : 

Tinh ben va tinh axit tang 
>̂ 

+1 +3 +5 +7 
HCIO HCIO2 HCIO3 HCIO4 

Kha nang oxi hoa tang 

Trong day nay, axit hipoclora la chat oxi hoa manh nhat, axit pecloric la chat 
oxi hod yeu nhat. Ngugc lai, axit hipoclora la axit yeu nhdt (yeu han ca axit 
cacbonic) cdn axit pecloric la axit manh nhat. 

Cac mudi cua nhiing axit ndi tren cd nhieu ung dung trong thuc te, trong dd 
thudng gap nhat la nudc Gia-ven, clorua vdi va mudi clorat. 
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II - NUOC GIA-VEN, CLORUA VOI, MU6l CLORAT 

1. Nudc Gia-ven 
Chiing ta da biet khi clo tac dung vdi dung dich NaOH loang ngudi tao thanh 
dung dich hdn hgp natri clorua va natri hipoclorit, dd la nudc Gia-ven (Javel)(*) 

0 -1 +1 
2 NaOH + CI2 - ^ NaCl + NaCIO + H2O 

(natri clorua) (natri hipoclorit) 

Nu6c Gia-ven 

Khi dien phan dung dich natri clorua (xem bai clo), neu tao dieu kien cho khi clo 
thoat ra tac dung vdi dung dich NaOH tao thanh khi dien phan (be dien phan 
khdng cd vach ngan), ta thu dugc nudc Gia-ven. Dd la phuong phap dieu che 
nudc Gia-ven. 

La mudi cua mdt axit rat yeu, natri hipoclorit trong nudc Gia-ven de tdc dung 
vdi cacbon dioxit ciia khdng khi tao thanh axit hipoclora. 

NaCIO + CO2 + H2O -^ NaHCOg + HClO 

Do cd tinh oxi hod manh, axit hipoclora cd tac dung sat trung, tdy trdng sgi, 
vai, gidy. 

Nudc Gia-ven cd tinh oxi hod manh dugc dung de tay trdng sgi, vai, gidy. No 
ciing dugc dung de sdt triing va tdy ui'dha ve sinh hoac nhiing khu vuc bi 6 
nhiem khac. 

2. Clorua voi 

Khi cho khi clo tac dung vdi vdi tdi hoac sua vdi a 30°C, ta thu dugc cloma vdi: 

Ca(OH)2 + Cl2 -> CaOCl2 + H20 
Clorua voi 

Cdng thiic cdu tao ciia clorua vdi la : Ca; 

-1 
Cl 

+1 
^O-Cl 

(*) Dung dicii co ten ggi nhu vdy la vi ldn ddu tien duqc Bec-to-ie (Berthollet) dieu ciie a 
tiianti plw Gia-ven, gdn ttiu do Pari nudc Phdp. 
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Nhu vay, clorua voi la mudi ciia kim loai canxi vdi hai loai gd'c axit la clorua 
(Cr^ va hipoclorit (C10~). Mudi ciia mgt kim loai vdi nhieu loai gdc axit khdc 
nhau dugc ggi ia mudi hdn tqp. 

Clorua voi la chat bdt mau trdng, cd mui xdc ciia khi clo. Cung nhu natri 

hipoclorit, clorua voi cd dnh oxi hod mqnh. Khi tac dung vdi axit clohidric, 

clorua vdi giai phdng khi clo : 

CaOCl2 + 2HCl -^ CaCl2 + CI2 + H2O 

Trong khdng khi dm, clorua vdi tac dung vdi cacbon dioxit, lam thoat ra axit 
hipoclora : 

2CaOCl2 + CO2 + H2O -^ CaC03 + CaCl2 + 2HC10 

So vdi nudc Gia-ven, clorua voi re tien hon, cd ham lugng hipoclorit cao hon, de 

bao quan va de chuyen chd hon. 

Clorua vdi cung dugc diing de tdy trdng sgi, vai, giay, de tdy ui'cac hd rac, 

cdng ranh. Do cd kha nang tac dung vdi nhieu chat hiru co, clorua vdi dugc 

dung de xir li cac chat ddc. Mdt lugng ldn clorua voi dugc diing trong viec 

tinh che ddu md. 

3. Muoi clorat 

Clorat la mudi ciia axit cloric (HCIO3). Mudi clorat quan trgng ban ca la 

kali clorat (KCIO3). 

a) Dieu che 

Neu cho khi clo tdc dung vdi dung dich kiem ndng thi phan irng khong tao ra 

mudi hipoclorit ma tqo ra mudi clorat : 

3CI2+ 6K0H — ^ 5KC1 + KCIO3 + 3H2O 

Kali clorat cdn dugc didu che bdng each diin phdn dung dich KCl 25% a nhiet 

do 70"C - 75"C. 

b) Tinh chat 

Kali clorat la chdt rdn ket tinh, khdng mau, ndng chay d 356°C. Nd tan nhieu 

trong nudc ndng nhung it tan trong nudc lanh. Vi the, khi lam lanh dung dich 

bao hod, KCIO3 de dang tach khdi dung dich. 
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Khi dun ndng den nhiet do trdn 500°C (khdng cd xiic tdc), kali clorat rdn bi 
phdn buy ; 

+5-2 jO - 1 0 .*. 

2KC103 ——> 2KC1 + 302 ^ 

Phan ling nay xay ra d nhiet dd thdp hon neu cd cha't xuc tac Mn02 va dugc dung 
de dieu che oxi trong phdng thi nghiem. 

O trang thdi rdn, kali clorat la chat oxi hod manh. Photpho bdc chay khi 
dugc trdn vdi kali clorat. Hdn hgp kali clorat vdi luu huynh va cacbon se 
nd khi dap manh. 

c) ling dung 

Kali clorat dugc dung de che tao thudc nd, san xuat phao boa, ngdi nd va nhiing 
hdn hgp dd chay khdc. Kali clorat cdn dugc diing trong cdng nghiep diem. 
Thudc d ddu que diem thudng chiia gdn 50% KCIO3. 

BAI TAP 

1. Chat KCIO4 cd ten la gi ? 

A. Kali clorat; C. Kali hipoclorit; 

B. Kali clorit; D. Kali peclorat. 

2. Dpc ten cac hop chat sau day va cho biet sd oxi hoa ciia clo trong timg hgp chat: ei20, 

KCIO3, HCIO, CI2O3, CaCl2, HCIO2, CI2O7, Ca(CIO)2, HCIO3, CaOCl2, Ca(CI03)2. 

3. Hay cho biet tinh chat hoa hpc quan trpng nha't ciia nudc Gia-ven, clorua voi va dng 

dung ciia chiing. Vi sao clorua voi dugc sir dung nhieu hon nUdc Gia-ven ? 

4. Cho cac hoa chat NaCI(r), Mn02(r), NaOH(dd), KOH(dd), H2S04(dd dac), Ca(0H)2(r). TCr 

cac hoa chat dd, cd the' dieu che dugc cac chat sau day hay khdng ? 

a) Nudc Gia-ven ; b) Kali clorat; c) Clorua voi ; d) Oxi ; e) LUu huynh dioxit. 

Viet phuong trinh hoa hpc ciia cac phan img xay ra. 

5. De dieu che kali clorat vdi gia thanh ha, ngUdi ta thudng lam nhU sau : Cho khf clo 
di qua nudc vdi dun ndng, lay dung dich thu dugc tron vdi KCl va lam lanh. Khi do 
kali clorat se ket tinh. 

Hay viet phuong trinh hoa hpc ciia cac phan img xay ra va giai thich vi sao kali clorat 
ket tinh. 

(*) Day la mot phan iing oxi hoa - khir n6i phan tir. 
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m^O LUYEN TAP VE CLO 
VA HOP CHAT COA CLO 

• Nam diroc cac tinh chat vat li va hoa hoc dac tnmg ciia clo. 
Hieu diroc nguyen tac va cac phirong phap dieu che' clo. 

• Nam diroc tinh chat cac hop chat cua clo vdi hidro va vdi 
kim loai. Hieu va van dung diroc each nhan biet ion clorua. 

• Biet ten va umg dung cua mot so hop chat chura oxi quan 
trong cua clo. 

A - KIEN THLfC CAN NAM VOTNG 

l.CIo 

• Clo la cha't khi mau vdng luc, nang ban khdng khi, tan vira phai trong nudc. 

• Nguyen tir clo cd 7 electron d ldp ngoai ciing, cd ai luc electron ldn va do 
am dien ldn. Vi vay, nguydn tir clo de thu le thanh ion Cl~. Do dd, clo la phi 
kim manh va la chat oxi hod manh. Trong mdt sd phan iimg, clo cung the hien 
tinh khir. 

Hay ddn ra nhung phan iing hod hgc de minh hoa. 

2. Hop chat cua clo 

• Trong cdc hgp chat vdi oxi va vdi flo, clo cd sd oxi hod duong (-1-1 ; -i-3 ; -i-5 ; -i-7) 
cdn trong hgp chat vdi cdc nguyen td khac clo cd sd oxi hod am (-1). 

• Khi hidro clorua tan nhidu trong nudc tao thanh dung dich axit manh. Trong 
hgp chat HCI, nguyen td clo cd tinh khir. 

Hay ddn ra cdc phan iing minh hoa tinh axit va tinh khir dd. 

• Nudc Gia-ven, clorua vdi, mudi clorat la nhiing hgp chat cd oxi ciia clo. Chiing 
CO tinh oxi hod manh va cd nhieu iing dung thuc te. 

Hay cho bie't thanh phdn va iing dung ciia cdc san pham dd. 

3. Dieu che 

Nguyen tdc dieu che clo la oxi hod ion Cl" trong hgp chdt. 
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• Trong phdng thi nghiem : Diing cac chd't oxi hod manh nhu KMn04, Mn02,... 
trong mdi trudng axit. 

• Trong cdng nghiep : Dung ddng dien (phuang phap dien phdn) de' oxi hoa 
ion C1-. 

B - BAI TAP 

1. Trong cac day chat dudi day, day nao gdm toan cac chat cd the tac dung vdi clo ? 

A. Na, H2, N2; 
B. NaOH(dd), NaBr(dd), Nal(dd) ; 

C. KOH(dd), H2O, KF(dd) ; 

D. Fe, K, O2. 

2. Viet phuong trinh hoa hpc thUc hien cac bien hoa : 

CI2 

/ \ 
HCl^=NaCl 

3. Ngudi ta cd the dieu che KCl bang : 

a) mdt phan dng hoa hgp ; 

b) mot phan dng phan huy ; 
c) mdt phan dng trao ddi ; 

d) mdt phan dng the. 
1. Hay dan ra phan dng cho moi trudng hgp tren. 
2. Trudng hpp nao la phan dng oxi hoa - khir ? Trong do sd oxi hoa ciia nguyen td clo 
thay doi nhu the nao ? 

4. Viet phuang trinh hoa hpc cua phan dng thUc hien cac bie'n hoa dudi day, ghi ten cac 
chat va dieu kien ciia phan irng. 

NaCIO 

CaOa2^=^Cl2^=KC103 

5. Hon hgp khf A gdm clo va oxi. A phan iing vda het vdi mot hon hgp gdm 4,80 g magie 
va 8,10 g nhdm tao ra 37,05 g hdn hgp cac mudi clorua va oxit ciia hai kim loai. 
Xac dinh thanh phan phan tram theo khdi lugng va theo the tich ciia hdn hgp A. 

6. Mudi an bi lan cac tap chat la Na2S04, MgCl2, CaCl2 va CaS04. Hay trinh bay phUdng 
phap hoa hpc de loai bd cac tap chat, thu dugc NaCl tinh khiet. Viet phuang trinh hoa 
hpc ciia cac phan img. 
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(Bdi 34 FLO 

• Flo CO nhGmg tinh chat hoa hoc giong va khac cac halogen 
khac nhir the nao ? Vi sao ? 

• Hop chat cua flo giong va khac hop chat tirong umg cua 
cac halogen khac nhirthe nao ? 

I - TRANG THAI TU NHIEN. DIEU CHE 

1. Trang thai tir nhien 

Trong tu nhien, nguyen td flo chi cd d dang hgp chat. Hgp chat ciia flo cd trong 
men rang ciia ngudi va dgng vat, trong la cua mot sd loai cay. Phan ldn flo tap 
trung trong hai khoang vat Va fiord (CaF2) va crioUt (Na3A]F5 hay AlF3.3NaF). 

2. Dieu che 

Vi flo cd tinh oxi boa manh nha't nen phuang phap duy nhat de dieu che flo la 
diing ddng dien de oxi hoa ion F^ trong florua ndng chay (phuang phap dien 
phan). Trong cdng nghiep, ngudi ta dien phan hdn hgp KF + 2HF (nhiet do ndng 
chay 70°C). Binh dien phan cd cue am lam bdng thep dac biet hay ddng va cue 
duong bang than chi. Khi hidro thoat ra d cue am va khi flo thoat ra d cue duang. 

II - TINH CHAT. UNG DUNG 

1. Tinh chat 

d dieu kien thudng, flo la chat khi mau luc nhat, rat ddc. 

Chiing ta da biet, nguyen td flo cd do am dien ldn nhdt. Vi vay, flo Id phi kim 

mqnh nhdt. 

Flo oxi hod dugc tdt cd cdc kim loqi ke ca vang va platin. Nd cung tac dung true 
tiep vdi hdu het phi kim, trd oxi va nita. 

Phan ling ciia flo vdi hidro nd manh ngay d nhiet do rdt thdp (-252°C). 

Dd la phan ung toa nhiet manh : 

H2 (k) + F2 (k) -^ 2HF (k) ; AH = -577,2 kJ. 

137 



Flo cung tac dung manh vdi rat nhieu hgp chat vd ca va hihi ca. Ngay ca nudc. 

khi dun ndng se bdc chay trong flo, giai phdng oxi. Nhu vay, flo oxi hoa dugc 

oxi td sd oxi boa -2 len 0 : 
0 -2 - 1 0 

2F2 +2H2O -^ 4HF -1- 0 2 t 

2. LTng dung 
Flo dugc diing lam chat oxi hod cho nhien lieu long dung trong ten liia. TJiig 
dung chu ydu ciia flo la dudi dang cdc ddn xuat. Tii flo dieu che mdt sd ddn xuat 
hidrocacbon cd nhiing tinh chdt ddc dao, thi du teflon -(CF2 - CF2\ ^^ "̂ Ot chat 
deo chiia flo chiu dugc tdc dung ciia axit, kiem va cdc hod chat khac. Freon 
(chu yeu la CFCI3 va CF2CI2) dugc dung trong cdc tu lanh va may lanh. Khi 
dugc thai ra khi quyen, freon phd buy tdng ozon gay hai cho mdi trudng. Vi vay 
chiing dang dugc thay the dan bdng cac chdt khac. 

Dung dich NaF loang dugc dung lam thudc chdng sau rang. 

Flo cdn dugc dung trong cdng nghiep san xudt nhien lieu hat nhdn de lam 
giau 235U. 

Ill - MOT SO HOP CHAT CUA FLO 

1. Hidro florua va axit flohidric 
Phuang phap duy nhd't de didu che hidro florua la cho canxi florua tdc dung vdi 
axit sunfuric dac d 250°C : 

CaFj + H2SO4 -^ CaS04 -1- 2HF 
Hidro florua cd nhiet do sdi (-i-19,5°C) cao ban ban nhiet do sdi cua hidro clorua 
(-84,9°C). Hidro florua tan vd ban trong nudc tao ra dung dich axit flohidric. 
Khdc vdi axit clohidric, axit flohidric Id axit yiu. 

Tinh chdt dac biet ciia axit flohidric la tac dung vdi silic dioxit (cd trong thanh 
phdn ciia thuy tinh). 

Si02 + 4HF -^ SiF4 + 2H20 
Silic tetraflorua 

Vi vdy, ngudi ta dung axit flohidric trong cac chai Ig bdng chd't deo. Axit 
flohidric dugc dung de khdc chii len thuy tinh. 

Mudi cua axit flohidric \a florua. AgF de tan trong nudc (khac vdi AgCl, AgBr 
va Agl). Cac mudi florua deu ddc. 
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2. Hop chat cua flo voi oxi 

Vi do dm dien ciia flo ldn hon oxi nen trong hgp chat OF2, flo cd sd oxi hoa -1 
va oxi cd sd oxi hod -i-2. 

Oxi florua (OF2) dugc dieu che bdng each cho flo qua dung dich NaOH loang 
(khoang 2%) va lanh : 

2F2 + 2NaOH -^ 2NaF + HjO + OF2 
OF2 la cha't khi khdng mau, cd miii dac biet, rdt ddc. La chd't oxi hod manh, OF2 
tac dung vdi hdu het cdc kim loai va phi kim tao thanh oxit va florua. 

BAI TAP 

1. Dung djch nao trong cac dung dich axit sau day khong dUOc chda trong binh bang 
thuy tinh ? 

A. HCI ; B. H2SO4 ; C. HF ; D. HNO3. 

2. Vi sao khong the dieu che flo tU florua bang phan dng ciia florua vdi chat oxi hoa ma 
phai dimg phuang phap dien phan ? 

3. Hay ke ra hai phan img hoa hpc cd the minh hoa cho nhan djnh : Flo la mot phi kim 
manh hon clo. 

4. Axit flohidric va mudi florua cd tinh chat gi khac so vdi axit clohidric va mudi clorua ? 

5. Cho lugng du dung dich AgN03 tac dung vdi 100 ml dung dich h6n hpp NaF 0,05M va 

NaCl 0,1M. Viet phUPng trinh hoa hpc ciia phan dng xay ra va tfnh khdi lupng ket tiia 

thu duoc. 
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(Bdi 35 BROM 
• Brom CO nhufng tinh chat hoa hoc giong va khac cac 

halogen khac nhir the'nao ? 

• Hop chat cua brom giong va khac hop chat tirong iimg 
cua cac halogen khac nhir the nao ? 

I - TRANG THAI Tif NHIEN. DIEU CHE 

1 . Trang thai tir nhien 
Gidng nhu clo, brom tdn tai trong tu nhien d dang hgp chat, chii yeu la mudi 
bromua cua kali, natri, magie. Ham lugng brom trong tu nhien it hon clo va flo. 
Bromua kim loai cd trong nudc bien, nudc ciia mdt sd hd cung vdi mudi clorua. 

2. Dieu che 
Ngudn chinh de dieu che brom la nudc bien. Sau khi da lay mudi an khdi nudc 
bien, phdn cdn lai cd chda nhieu mudi bromua ciia natri va kali. De thu dugc 
brom, ngudi ta cho khi clo sue qua dung dich bromua : 

- 1 0 - 1 0 
2NaBr+Cl2 -^ 2NaCl + Br2 

Nhu vay, viec dieu che brom dua tren su oxi hod ion Br~, chdt oxi hod la clo. 

li - TiNH CHAT. UNG DUNG 

1 . Tinh chat 

Brom la chat long mau dd nau, de bay hai. Brom va hai brom rat ddc. Brom roi 
vao da se gay bdng nang. Brom ciing la chat oxi hod manh nhung kem clo. Brom 
oxi boa nhieu kim loai, cac phan ting deu toa nhiet. Vdi hidro, brom cd phan 
ling khi dun ndng (khdng gay nd), phan iing ciing toa nhiet nhung it hon so vdi 
phan ling ciia clo : 

0 0 +1-1 
H2(k) +Br2(l) -^ 2HBr(k) ; AH= - 71,98kJ 
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Brom oxi hod dugc ion 1~ : 

0 -1 - 1 0 
Br2 + 2Nal -^ 2NaBr + l^ 

Brom tac dung vdi nudc tuong tu clo nhung khd khan ban : 

0 -1 +1 
Br2 + H2O ^ HBr -f- HBrO 

Brom the hien tinh khir khi tac dung vdi chat oxi hod manh : 

0 0 +5 _1 
Br2 + 5CI2 + 6H2O -^ 2HBr03+ ^^^Cl 

Axit bromic 

2. LTng dung 

Brom dugc dimg che tao mdt sd dugc pham, pham nhudm,... Nd cung dugc 
dung che tao bac bromua (AgBr) la chat nhay cam vdi anh sang de trang len 
phim anh. 

Hi - IVIOT SO HOP CHAT CUA BROM 

1. Hidro bromua va axit bromhidric 

De dieu che hidro bromua, ngudi ta thuy phan photpho tribromua. 
PBr3 + 3 H 2 0 ^ H3P03 + 3HBr 

Trong thuc te, ngudi ta cho brom tdc dung true tiep vdi photpho vd nudc. 

0 nhiet do thudng, HBr la chat khi, khong mau, "bdc khdi" trong khdng khi am 
va rdt de tan trong nudc. Dung dich HBr trong nudc dugc ggi la dung dich axit 
bromhidric. Axit bromhidric Id mdt axit mqnh, manh hon axit clohidric. 

Tinh khir cua HBr (d trang thai khi cung nhu trong dung dich) manh ban HCI. 

HBr khir dugc H2SO4 dac thanh SO2. 

- 1 + 6 0 + 4 
2HBr + H2SO4 -> Br2 + SO2 + 2H2O 

Dung dich HBr khdng mau, de lau trong khdng khi trd nen cd mau vang nau vi 

bi oxi hod (dung dich HF va HCI khdng cd phan iing nay) : 

-1 0 
Br -^02 ^• 2H 

-2 
2O + 

0 
2 Br. 
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Trong cac mudi cua axit bromhidric, AgBr dugc sit dung nhidu. Chat nay bi 
phdn buy khi gap dnh sang : 

2AgBr -^ 2Ag + Br2 

Vl vay, AgBr dugc diing che tao phim anh. 

2. Hop chat chua oxi cua brom 

Axd hipobroma (HBrO) cd the dugc dieu che tuong tu nhu axit hipoclora : 

0 -1 +1 
Br2+H2O ^ HBr + HBrO 

Tinh ben, tinh oxi hod va tinh axit cua HBrO deu kem ban HCIO. 

Axd bromic (HBr03) dugc didu che bdng each dung nudc clo oxi boa brom. 
Brom ciing tao ra dugc axit pebromic (HBr04). 

Nhu Vcly, Cling gid'ng nhu clo, trong cdc hgp chat cd oxi, brom the hien sd oxi 
hod duang (-1-I, -i-3, -i-5, -i-7). 

BAI TAP 

1. Chat NaBrO cd ten la gi ? 

A. Natri bromit; B. Natri bromua ; C. Natri bromat; D. Natri hipobromit. 

2. Chirng minh rang brom cd tfnh oxi hoa yeu hon clo va manh han iot. 

3. So sanh tfnh chat hoa hpc ciia axit bromhidric vdi axit flohidric va axit clohidric. 

4. NgUdi ta cd the dieu che brom bang each cho axit sunfuric dSc tac dung vdi hon hpp 
ran KBr va Mn02. 

a) Viet phuong trinh hoa hpc va cho bie't vai tro ciia tdng chat trong phan iimg. 

b) Tinh khdi lugng ciia mdi chat can dung de dieu che 32 g brom. 

5. Nudc bien chda mot lupng nho mudi natri bromua. Bang each lam bay hoi nudc bien, 
ngUdi ta thu dugc dung dich chda NaBr vdi ham lugng 40 g//. 

Can dimg bao nhieu lit dung dich dd va bao nhieu Ift khf clo (d dieu kien tieu chuan) de 
dieu che 3 Ift brom long (khdi lugng rieng 3,12 kg//). 

6. Trong viec san xuat brom td cac bromua cd trong tU nhien, de thu dugc 1 tan brom phai 
diing het 0,6 tan clo. Hdi viec tieu hao clo nhU vay vugt bao nhieu phan tram so vdi 
lugng can dung theo If thuyet ? 

7. Chat A la mudi canxi halogenua. Cho dung djch chira 0,200 g A tac dung vdi lupng dii 
dung dich bac nitrat thi thu dugc 0,376 g ket tiia bac halogenua. Hay xac dinh cong 
thdc chat A. 

142 



• lot CO nhumg tinh chat hoa hoc gi giong va khac cac 
halogen khac ? Vi sao ? 

• Hop chat cua iot giong va khac hop chat tiTOng iimg cua 
cac halogen khac nhirthe nao ? 

I - TRANG THAI TIJ NHIEN. DIEU CHE 

1. Trang thai tir nhien 
Ham lugng nguyen td iot (d dang hgp chat) cd trong vd trdi dat la it nhdt so vdi 
cac halogen khac. Hgp chat cua iot cting cd trong nudc bien nhung rat it, nen 
viec tdch iot true tiep td nudc bien rdt khd khan. Tuy nhidn, cd mdt sd loai rang 
tich gdp iot trong cdc md cua chiing. 

lot cdn cd trong tuyen giap cua ngudi, tuy vdi lugng rat nhd nhung cd vai trd rat 
quan trgng : neu thieu iot ngudi ta se bi benh budu cd. 

2. Dieu che 
D^ dieu che iot, ngudi ta phai khd rong bien, ddt thanh tro, ngam tro trong nudc, 
gan lay dung dich dem cd cho den khi phdn ldn mudi clorua va sunfat Idng 
xudng, cdn mudi iotua d lai trong dung dich. Cho dung dich nay tac dung vdi 
cha't oxi hod de oxi hod I~ thanh I2. Thi du, neu dung clo thi phan iing la : 

-1 0 
2NaI + CI2 -^ 2NaCl + I2 

II - TINH CHAT. LTNG DUNG 

1. Tinh chat 
d nhiet do thudng, iot la tinh the mau den tim cd ve sang kim loai. Khi dugc 
dun ndng nhe d dp sudt khi quyen, iot khdng ndng chay ma bien thanh hoi mau 
tim(*), khi lam lanh hai iot lai chuyen thanh tinh the, khdng qua trang thai long. 
Hien tugng nay ggi la siC thdng hoa. 

(*) Neu dun nong nhanh thi iot nong chay a 113,6*50 va soi a 185,5°C. 
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lot it tan trong nudc, tao ra dung dich dugc ggi la 
nudc iot. lot tan nhieu trong cac dung mdi hiiu co 
nhu ancol etylic, xang, benzen, clorofom,... 
lot tao thanh vdi hd tinh bdt mdt chat cd mau xanh. 
Vl vay, dung dich iot dugc dung lam thudc thir de 
nhan biet hd tinh bdt va hd tinh bdt dugc dung de 
nhan biet iot. 
lot ciing la mdt chat oxi hod manh nhung kem brom. 
Nd oxi hod dugc nhieu kim loai nhung phan iing chi 
xay ra khi dun ndng hoac cd chd't xiic tac. Thi du : 

0 0 
2A1+3I. 

xiic tac :H^O ^ t^ 7^ 2 ^ 2AII3 

lot chi oxi hod dugc hidro d nhiet do cao va cd mat 
chdt xiic tac tao ra khi hidro iotua theo mdt phan 
ling thuan nghich, phan iing tao ra hidro iotua la 
phdn ung thu nhiet: 

0 0 
H2(k) + l2(r) 

+1-1 
2HI(k); AH = 51,88 kJ. 

•mii^W: ( î»*.*i-
f 

r 

Bot Al va I2 

Hinh 5.8. Phan img hoa hqc ctJa 
Al va 12 khi cd xuc tac la H2O 

LTng dung 
lot dugc dimg nhieu dudi dang cdn iot (dung dich iot 5% trong ancol etylic) d̂  
lam chat sat triing. Nguyen to iot cd trong thanh phan ciia nhieu dugc pham. 
Mudi an dugc trdn vdi mdt lugng nhd KI hoac KIO3 dugc ggi la mudi iot. Sir 
dung mudi iot giiip tranh dugc cac rdi loan do thieu iot (xem tu lieu). 

IM - MOT SO HOP CHAT CUA IOT 

1. Hidro iotua va axit iothidric 
Trong cac hidro halogenua, hidro iotua (HI) kem ben vdi nhiet ban ca. C) 300°C, 
nd bi phan buy thanh iot va hidro vdi miic dd dang ke : 

+1-1 
2HI 

0 0 
^ H2+I2 

Hidro iotua dd tan trong nudc tao thanh dung dich axit iothidric, dd la mdt axit 
rat manh, manh ban ca axit clohidric va axit bromhidric. 

Hidro iotua cd tinh khir manh, manh ban ca hidro bromua. HI cd the khir axit 
sunfuric dac thanh H2S, khir mudi sdt (III) thanh mudi sdt (II) : 
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-1 +6 0 -2 
SHI +H2SO4 -> 4I2+H2S +4H2O 

-1 +3 +2 0 
2HI + 2FeCl3 -> 2FeCl2 + h+ ^HCl 

2. Mot so hop chat khac 
Mudi iotua la mudi ciia axit iothidric. Da sd mudi iotua de tan trong nudc, nhung 
mdt sd mudi iotua khdng tan va cd mau, thi du Agl mau vang, Pbl2 mau vang. 
Khi cho dung dich mudi iotua tac dung vdi clo hoac brom, ion iotua bi oxi hod : 

- 1 0 - 1 0 
2Nal +CI2 ^ 2NaCl + I2 

- 1 0 - 1 0 
2NaI + Br2 -^ 2NaBr + I2 

lot cung tao ra nhi^u oxit va axit cd oxi. Trong cac hgp chdt dd, iot cd sd oxi 
hod duong. 

BAI TAP 

1. Trong day bdn dung djch axit HF, HCI, HBr, HI 

A. tfnh axit giam dan tUtrai qua phai. 

B. tinh axit tang dan tUtrai qua phai. 

C. tfnh axit bien ddi khdng theo quy luat. 

Hay tim phUPng an dimg. 

2. Hay neu ra cac phan dng de chirng minh rang iot cd tinh oxi hoa manh nhung tinh oxi 
hoa ciia iot yeu hon cac halogen khac. 

3. Hay neu ra cac phan img de chdng minh rang tfnh khir ciia cac ion halogenua tSng dan 
theo chieu : 

F- < c r < Br" < r 
4. Ngudi ta cd the dieu che iot bang each cho axit sunfuric dac tac dung vdi h6n hgp 

ran Nal va Mn02. Hay viet phUPng trinh hoa hpc va chi ro vai tro ciia tUng chat trong 
phan dng. 

5. Khf hidro, thu dugc bang phUOng phap dien phan dung dich NaCl, ddi khi bj lan tap chat 
la khf clo. Oe kie'm tra xem khf hidro cd lan clo hay khong, ngudi ta thdi khf do qua mot 
dung dich cd chda kali iotua va tinh bdt. Hay giai thfch vi sao ngudi ta lam nhu vay. 

6. Theo tfnh toan cOa cac nha khoa hpc, moi ngay cP the ngUdi can dugc cung cap 
I.S.IO"'* g nguyen td iot. Neu ngudn cung cap chi la KI thi khdi lupng KI can diing cho 
mot ngudi trong mdt ngay la bao nhieu ? 
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lieu . 

MUOI IOT 

De ca the khoe manh, con ngudi can dugc cung cap day dii cac nguyen td hoa 

hoc can thiet. Cd nhiing nguyen to can dugc cung cap vai khdi lugng Idn va co 

nhiing nguyen td can duac cung cap vai khdi luang nhd (vi luang). lot la mdt 

nguyen to vi luang het sue can thiet dd'i vdi con ngudi. Theo cac nha khoa hpc, 

mdi ngay ca the con ngudi can duac cung cap tu 1.10"^ de'n 2.10"'* g iot. 

Cathe tiep nhan duac phan iot can thiet dual dang hap chat ciia iot cd sdn trong 

mudi an va mdt sd loai thuc pham. Nhung viec thieu hut iot vdn thudng xay ra. 

Hien nay, tfnh tren toan the gidi mdt phan ba so dan bi thieu iot trong cathe. 

6 Viet Nam, theo dieu tra mdi nha't, 94% sd dan thieu hut iot d nhirng muc dp 

khac nhau. 

Thieu hut lot trong ca the ddn de'n hau qua rat tai hai. Thieu iot lam nao bj hu 

hai nen ngudi ta trd nen dan ddn, cham chap, cd the die'c, cam, liet chi, liin. 

Thieu iot cdn gay ra benh budu cd va hang loat rdi loan khac, dac biet nguy hiem 

ddi vdi ba me va tre em. 

Oe khac phuc su thieu hut iot, ngudi ta phai cha them hap chat ciia iot vao thuc 

pham nhu : mudi an, sua, keo,... 

Viec diing mudi an lam phuang tien chuyen tai iot vao cathe ngudi duac nhieu 

nudc ap dung. 

Mudi iot la mudi an cd tron them mot luang nhd hap chat ciia iot (thudng la KI 

hoac KIO3). Thi du : Tron 25 kg KI vao mdt tan mudi an. 

Ngudi ta cung cho them hap chat iot vao bdt canh, nudc mam,... 

Viec diing mudi iot that dd dang va dan gian. V§ miii vj, mau sSc, mudi iot khdng 

khac gi mudi an thudng. Tuy nhien, hap chat iot cd the bj phan huy d nhiet dp 

cao. Vi vay, phai nem mudi lot sau khi thuc pham da duac nau chfn. 
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§di J/ LUYlN TAP CHUONG 5 

• Nam vGmg cau tao nguyen tur, do am dien, so oxi hoa cua 
cac nguyen to halogen tCrdo hieu duoc sir giong nhau va 
khac nhau ve tinh chat hoa hoc giura chung. 

• Nam vCimg diroc tinh chat hoa hoc co ban cac hop chat cua 
halogen vdi hidro, sir giong nhau va khac nhau giiia cac 
hop chat do. Biet duoc tinh chat va iimg dung mot so hop 
chat cua clo vdi oxi. 

• Din ra diroc nhumg phan umg hoa hoc de chumg minh tinh 
cha't cua cac don chat halogen va hop chat cua chung. 

• Nguyen tac chung cua phirong phap dieu che halogen. 

• Ren luyen kT nang giai bai toan hoa hoc. 

A - KIEN T H Q C C A N NAM V Q N G 

I - CAU TAO NGUYEN TU VA TINH CHAT CUA DON CHAT HALOGEN 

1. Cau hinh electron nguyen tir 

Flo, clo, brom va iot cd cdu hinh electron nguyen tir nhu sau : 

F : [He]2s22p5 ; Cl : [Ne] 3s23p5 ; Br : [Ar] 3di04s24p5 ; 1 : [Kr] 4di05s25p5 

Nhan xet : 

- Gidng nhau : Ldp electron ngodi ciing ciia nguyen tir cac halogen cd 

7 electron, cd cau hinh : ns^np^. 

- Khdc nhau : Tir flo qua clo de'n brom va iot, ldp electron ngoai ciing cang xa 

hat nhan ban, luc hiit ciia hat nhan dd'i vdi ldp electron ngodi ciing cang yeu ban. 

Ldp electron ngoai ciing : d flo khdng cd phan ldp d, d cac halogen khdc cd 

phan ldp d cdn trdng. 
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2. Dp am dien 
F:3 ,98 ; Cl : 3,16 ; Br : 2,96 ; 1:2,66. 

Cac halogen cd do dm diin ldn. 

Trong nhdm halogen, do dm diin gidm ddn tii flo den iot. 

3. Tinh chat hoa hpc 

a) Halogen la nhung phi kim cd tinh oxi hod mqnh : Halogen oxi hod hdu het cac 
kim loai, nhieu phi kim va nhieu hgp chd't. Khi dd nguyen tir halogen bien thanh 
ion halogenua vdi sd oxi boa - 1 . Hay giai thich vi sao va neu ra cdc thi du. 

b) Tinh oxi hod ciia cdc halogen gidm ddn tit flo den iot. Vi sao ? Neu thi du 
minh boa. 

c) Flo khdng the hien tinh khu (khdng cd sd oxi boa duang) cdn cac halogen khac 
cd the hien tinh khir va tinh khic tdng ddn tii clo den iot. Vi sao ? 

II - HOP CHAT CUA HALOGEN 

1. Hidro halogenua va axit halogenhidric 

HF HCI HBr HI 

6 nhiet do thudng (20°C), cac hidro halogenua deu la chdt khi. Chung de tan 
trong nudc tao ra dung dich axit halogenhidric. 
Axit flohidric la axd yi'u, cd dac tinh an mdn thuy tinh. Cdc axit halogenhidric 
khdc la axit mqnh va tinh axit tang dan : 

HCI < HBr < HI. 

Chi cd the oxi hod ion F~ bdng ddng dien. Cdn cdc ion Cl~, Br~, I" ddu cd the 
bi oxi hod khi tac dung vdi cac chdt oxi hod manh. Tinh khu tdng ddn tir HCI 
de'n HI. Neu thi du. 

Vdi dung dich AgN03, dung dich florua khdng tdc dung ; dung dich clorua tao 
ra ket tiia AgCl mau trdng ; dung dich bromua tao ra ket tiia AgBr mau vang nhat 
cdn dung dich iotua tao ra ket tua Agl mau vang. 

2. Hpp chat CO oxi cua halogen 

Trong cac hgp chd't cd oxi ciia halogen, cac nguydn to clo, brom va iot cd sd oxi 
hod duong ; nguyen td flo cd so oxi boa - 1 . 
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PHLTONG PHAP DIEU CHE HALOGEN 

F2 

Dien phan hdn 
KF va HF. 

CI2 

hgp 1 + Cho axit HCI dac 

Br2 h 
Dung CI2 de oxi hoa ' Tach Nal tCr rong 

tac dung vdi chat ion Br~ trong NaBr, bien, sau do oxi 
oxi hoa manh nhu \ KBr (cd trong nudc hoa ion r trong Nal 
Mn02, KMn04,... 

+ Oien phan dung djch 
NaCl cd mang ngan. 

bien) thanh Br2. thanh I2. 

B - BAI TAP 

1. Do dung dich AgNOs lan lugt vao 4 dung djch : NaF, NaCl, NaBr, va Nal thi tha'y : 

A. Ca 4 dung djch deu tao ra ket tiia ; 

B. Cd 3 dung djch tao ra ket tiia va 1 dung dich khong tao ket tiia ; 

C. Co 2 dung djch tao ra ket tiia va 2 dung dich khong tao ket tiia ; 

D. Co 1 dung djch tao ra ket tiia va 3 dung dich khong tao ket tiia. 

Tim phuang an diing. 

2. Co ba binh khdng ghi nhan, moi binh dUng mot trong cac dung djch NaCl, NaBr va Nal. 

Chi diing hai thudc thir (khong dung AgN03), lam the nao de xac dinh dung djch chda 

trong moi binh ? Viet phuong trinh hoa hpc. 

3. Hay cho biet ten ciia cac chat A, B, C biet rang chiing tham gia cac phan dng dupc ghi 

bang cac sP dd sau. Biet A la chat khf d dieu kien tieu chuan. 

A + H 2 ^ B 

A + H2O =^ B + C 

A + H2O + SO2 ^ B + 

C ^ B + 

Hay viet phUPng trinh hoa hpc day dii ciia cac phan dng. 

4. Chia nipt dung dich nUdc brom co mau vang thanh hai phan. Dan khi A khong mau di 

qua phan mot thi dung djch mat mau. D in khf B khdng mau di qua phan hai thi dung 

djch sam mau hon. 

Hay cho biet khi A va khf B cd the la nhCmg chat gi ? Viet cac phUPng trinh hoa hpc. 

5. Brom cd l i n mot ft tap chat la clo. Lam the nao de thu dupe brom tinh khiet. Viet phuong 

trinh hoa hoc. 
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6. Bang thf nghiem nao cd the kiem tra dugc khf nito cd lin tap chat sau day hay khdng ? 

a) Clo ; b) Hidro clorua. 

Hay vie't cac phuang trinh hoa hpc. 

7. Cho cac chat: brom, clo, hidro clorua, iot, bac bromua, natri clorua. 

Hay chpn trong sd cac chat tren : 

a) Mdt chat long d nhiet dp phdng ; 

b) Mot chat cd trong nUdc bien nhUng khdng cd trong nUdc nguyen chat; 

c) Mot chat khf mau vang luc ; 

d) Mot chat bi phan huy bdi anh sang mat trdi ; 

e) Mot chat khf khdng mau tao "khdi" trong khdng khf am ; 

f) Mot hop chat dUpc dung de bao quan thuc pham ; 

g) Mot chat khf khi tan trong nUdc tac dung dan vdi nUdc tao ra hai axit; 

h) Mot chat ran khi dugc dun ndng bien thanh khf mau tfm ; 

i) Mot chat khf tay trang giay mau am. 

8. Khi bi nung ndng, kali clorat ddng thdi phan huy theo hai each : 

a) Tao ra oxi va kali clorua ; b) Tao ra kali peclorat va kali clorua. 

- Viet cac phuang trinh hoa hpc. 

- Tfnh xem cd bao nhieu phan tram ve khdi lugng kali clorat da phan huy theo phan dng (a) 
va phan dng (b), biet rang khi phan huy 73,5 g kali clorat, thu dugc 33,5 g kali cloma. 

9*. Them 78 ml dung dich bac nitrat 10% (khdi lugng rieng 1,09 g/ml) vao mdt dung dich 

cd chda 3,88 g hon hgp kali bromua va natri iotua. Lpc bo ket tua. Nudc Ipc phan dng 

vCra du vdi 13,3 ml dung djch axit clohidric ndng dp 1,5 moi//. Hay xac djnh thanh phan 

phan tram khdi lUpng tdng chat trong hon hgp mudi ban dau va tfnh the tfch hidro clorua 

6 dieu kien tieu chuan can dung de tao ra lugng axit clohidric da dimg. 

10. Hoa tan hoan toan hon hgp khf gdm hidro clorua va hidro bromua vao nudc, ta thu 
dugc dung dich chda hai axit vdi ndng dp phan tram bang nhau. 

Hay tfnh thanh phan phan tram theo the tfch cua tdng chat trong hdn hgp khf ban dau. 
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BAl THUC HANH SP 3 

TINH CHAT CUA CAC HALOGEN 

• Tap lap mot bo dung cu thi nghiem don gian. 

• Cung CO cac thao tac lam thi nghiem an toan, hieu qua, 
quan sat hien ti/ong va viet ti/dng trinh. 

• Khac sau hieu biet ve tinh oxi hoa manh cua halogen. 

• So sanh kha nang oxi hoa cua mot so halogen. 

I - N 6 I DUNG THI NGHIEM VA CACH TIEN HANH 
Thi nghiem 1 : Dieu chi clo. Tinh tdy mdu 
ciia khi clo dm (hinh 5.9) 

Bop nhe phan cao su cua dng nhd gigt de' 
dung dich HCI chay xud'ng dng nghiem. Quan 
sat cac hien tugng xay ra. 

Giai thich. J^ dd HCI dac 

' ^G ia ' y mau am 

W^ 
. KCIO, 

Thi nghiem 2 : So sdnh tinh oxi hod ciia clo, 
brom vd iot 

- Lay ba dng nghiem cd ghi nhan, mdi dng 
chiia mdt trong cac dung dich NaCl, NaBr va 
Nal (hoac mudi tuang iing cua kali). Nhd vao 
mdi dng vai gigt nudc clo, Idc nhe. 

- Lam lai thi nghiem nhu tren nhung thay nudc 
clo bdng nudc brom. Quan sat hien tugng va 
giai thich. 

- Lap lai thi nghiem mdt ldn nira vdi nudc iot. 

Nhan xet. Riit ra ket luan ve tinh oxi hod ciia clo, brom, iot. 

Thi nghiem 3 : Tdc dung cua iot vdi hd tinh hot 

Cho vao dng nghiem mdt it hd tinh bdt. Nhd mdt gigt nudc iot vao dng nghiem. 
Quan sat hien tugng vd neu nguyen nhan. 

Hinh 5.9. Thi nghiem thCttinh 
tay mau cCia khi clo am 

- VIET TUONG TRINH 
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(Bdi 3" BAI THUC HANH s6 4 

TiNH CHAT CAC HOP CHAT 
CUA HALOGEN 

• Cung cd'kT nang lam thi nghiem, quan sat va viet tirdng trinh. 
• Lam quen vdi viec giai mot bai tap thirc nghiem ve nhan 

biet cac dung djch. 
• Cung CO tinh axit cua axit clohidric, tfnh tay mau cua 

nudc Gia-ven. 
• Biet each nhan biet ion clorua. 

I - NOI DUNG THI NGHIEM VA CACH TIEN HANH 
Thi nghiem I : Tinh axit ciia axit clohidric. 

Lay bd'n dng nghiem sach. Bd vdo mdi dng mdt trong cac chat rdn sau day : Mdt 
it Cu(OH)2 mau xanh (dieu che bdng each nhd dung dich NaOH vao dung dich 
CUSO4 rdi gan lay ket tiia), mdt it bdt CuO mau den, mdt it bdt CaC03 mau trdng 
(hoac mdt mau nhd da vdi), mdt vien kem. 

Dung dng nhd gigt ldn lugt cho vao mdi dng nghiem mdt it dung dich axit 
clohidric, Idc nhe, quan sdt hien tugng xay ra trong timg dng nghiem. 

Giai thich va viet cac phuong trinh hod hgc. 

Thi nghiem 2 : Tinh tc'iy mau ciia nicdc Gia-ven. 

Cho vao dng nghiem khoang 1 ml nudc Gia-ven. Bd tiep vao dng mdt mieng vai 
hoac gidy mau. De yen mdt thdi gian. Quan sat hien tugng. Neu nguyen nhan. 

Thi nghiem 3 : Bdi tap tinfc nghiem phdn biet cdc dung dich. 

O mdi nhdm hgc sinh lam thi nghiem cd 4 binh nho dugc day bang mit cd dng 

nhd gigt. Mdi binh chira mdt trong cac dung dich NaBr, HCI, Nal vd NaCl 

(khdng ghi nhan). 

Hay thao ludn trong nhdm hgc sinh ve cac hod chd't, dung cu can lua chgn, ve 

trinh tu tien hanh thi nghiem de phan biet mdi binh chiia dung dich gi. 

Tie'n hanh thi nghiem, ghi ket qua. Lap lai thi nghiem de kiem tra ket qua. 

II - VIET TUONG TRINH 
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Chuong 

NHOM OXI 
• Khai quat ve nhdm oxi. 

• Oxi, ozon va hidro peoxit. 

%/ Luu huynh va cac hgp chat cua luU huynh 

- Hidro sunfua. 

- Oxit cua lifu huynh. 

- Axit sunfuric. 

- Muo'i sunfat. 

Khf thoat ra tU nui Ida co chiia hpp chai luu huynh dioxit 
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(Bdi 40 KHAI QUAT VE NHOM OXI 

• Nguyen tur cua nhOmg nguyen to trong nhom oxi co cau 
tao nhirthe nao ? Cau tao nguyen turanh hirdng nhirthe nao 
den tinh chat hoa hoc cua cac nguyen to trong nhom ? 

I - Vj TRI NHOM OXI TRONG BANG TUAN HOAN CAC NGUYEN TO 

Nhdm oxi bao gdm cdc nguyen td oxi (O), luu huynh (S), selen (Se), telu (Te) 
vd poloni (Po) thudc nhdm VIA cua bang tudn hoan. 

- Oxi la nguyen td phd bien nhat tren trdi ddt, chiem khoang 20% the tich khdng khi, 
khoang 50% khdi lugng vd trai ddt, khoang 60% khdi lugng ca the con ngudi, 
89% khdi lugng nudc. 

- Luu huynh cd nhieu trong Idng dat. Ngoai ra, luu huynh cd trong thanh phan 
cua ddu thd, khdi niii lira, ca the sdng (dudi dang cdu nd'i kep - S - S - lien ket 
cac chudi protein vdi nhau). 

- Selen la chdt bdn ddn ran, mau nau dd. Selen ddn dien kem trong bdng tdi, ddn 
dien tdt khi dugc chieu sdng. 

- Telu la chdt rdn, mau xdm, thudc loai nguyen td hiem. 

- Poloni la nguydn td kim loai, cd tinh phdng xa. 

il - CAU TAO NGUYEN TU CUA NHUNG NGUYEN TO TRONG NHOM OXI 

1 . Giong nhau 

Nguydn tir cua cdc nguyen td trong nhdm oxi cd 6 electron d ldp ngoai ciing : 
Obitan s cd 2 electron va obitan p cd 4 electron (ns^np^), trong dd cd 2 electron 
ddc than : 

• nr lnl t l t ti ' ' ' 
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Khi tham gia phan iing vdi nhiing nguyen td cd do am dien nhd ban, nguyen tir 

cua nhiing nguyen td nay cd kha nang thu them 2 electron de cd cau hinh 

electron ben viing (ns^np^). Cdc nguyin td trong nhdm oxi cd tinh oxi hod va cd 

the tao nen nhirng hgp chat, trong dd chiing cd sd oxi hod -2. 

2. Sir khac nhau giua oxi va cac nguyen to trong nhom 

Nguyen tir nguyen td O khong cd phan ldp d. Nguyen tir ciia nhiing nguyen td 

cdn lai (S, Se, Te) cd phan ldp d cdn trdng : 

n n t t 
np-* 

nd" 

Nhiing electron ldp ngoai ciing ciia cdc nguyen tir S, Se, Te khi dugc kich thich, 

chiing cd the chuyen de'n nhiing obitan d cdn trdng de tao ra ldp ngoai ciing cd 

4 hoac 6 electron ddc than : 

Electron ldp ngoai ciing a trang thai co ban Electron Idp ngoai cUng a trang thai kfch thfch 

n t t 
np* 

nd" 

n 

t 
ns'' 

t t t 
np'̂  

t t t 
np̂  

t 
nd' 

t t 
nd̂  

Do vay, khi tham gia phan img vdi nhiing nguyen td cd do dm dien ldn ban, 

nguyen tir ciia cdc nguyen td S, Se, Te cd kha nang tao nen nhiing hgp chat cd 

lien ket cdng boa tri, trong dd chiing cd sd oxi hod +4 hoac +6. 
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Ill - TINH CHAT CUA CAC NGUYEN TO TRONG NHOM OXI 

1. Tinh chat cua don chat 

Cdc nguydn to trong nhdm oxi la nhiing nguydn to phi kim mqnh (trir nguyen td 
Po), chung cd tinh oxi hod manh (tuy nhien yeu ban so vdi nhiing nguyen td 
halogen d ciing chu ki). Tinh chat nay giam ddn tit oxi de'n telu. 

2. Tinh chat cua hop chat 

- Hgp chd't vdi hidro (H2S, H2Se, H2Te) la nhiing chat khi, cd miii khd chiu va 
ddc hai. Dung dich ciia chiing trong nudc cd tinh axit yeu. 

- Hgp chdt hidroxit (H2SO4, H2Se04, H2Te04) la nhimg axit. 

Bang 6.1 

Tom tat cau tao nguyen tirva tinh chat cua cac nguyen to trong nhom oxi 

Kf hieu hoa hpc 

Ca'u hinh electron Idp 
ngoai cung 

Op am dien 

Ban kfnh nguyen tCr (nm) 

Hgp chat vdi hidro 

Oxi 

0 

2s22p4 

3,44 

0,066 

Luu huynh 

S 

3s23p4 

2,58 

0,104 

Selen 

Se 

4s24p4 

2,55 

0,117 

Telu 

Te 

5s25p4 

2,10 

0,137 

H2O H2S HsSe HjTe 

Tfnh ben giam dan 

BAI TAP 

1. Hay ghep cau hinh electron d trang thai co ban vdi nguyen tir thfch hgp. 

Cau hinh electron Nguyen tir 

A. [Ne] 3s2 3p4 a. O 
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B. 1s2 2s2 2p4 b. Te 

C. [Kr] 4dio 5s2 5p4 c. Se 

D. [Ar]3di0 4s2 4p4 d. S 

2. Tfnh chat nao sau day khong diing ddi vdi nhdm oxi (nhdm VIA) ? 

TU nguyen to oxi den nguyen to telu : 

A. Op am dien ciia nguyen tir giam dan. 

B. Ban kfnh nguyen tir tang dan. 

C. Tfnh ben ciia hgp chat vdi hidro tang dan. 

D. Tfnh axit cua hpp chat hidroxit giam dan. 

3. Hay giai thfch vi sao : 

a) Trong hop chat OF2, nguyen td oxi cd sd oxi hoa +2 ? 

b) Trong hgp chat SO2, nguyen td lUu huynh cd sd oxi hoa +4 ? 

4. Hay giai thich vi sao : 

a) Trong hpp chat cdng hoa tri vdi nhufng nguyen td co dp am dien nho hon, cac nguyen 

td trong nhdm oxi cd sd oxi hoa la - 2 ? 

b) Trong hgp chat cong hoa tri vdi nhOrng nguyen td cd dp am dien Idn hon, cac nguyen 

td trong nhdm oxi (S, Se, Te) cd sd oxi hoa la +4 va cue dai la + 6 ? 

5. Co nhdng ca'u hinh electron sau day : 

a) 1s22s22p63s23p4 ; 

b) 1s22s22p63s23p33di ; 

c) 1s22s22p63si3p33d2. 

Hay cho biet: 

- Ca'u hinh electron vie't 6 tren la ciia nguyen tir nguyen td nao ? 

- Ca'u hinh electron nao d trang thai co ban ? Ca'u hinh electron nao 6 trang thai 

kfch thfch ? 
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mi 41 Q)(| 

• Cau hinh electron nguyen tuf cua nguyen to oxi cho chiing 
ta biet diroc tinh chat hoa hpc co ban cua oxi la gi ? 

• Khi oxi CO vai tro quan trong nhirthe nao doi vdi ddi song 
va san xuat ? 

• Phirong phap dieu che oxi nhirthe nao ? 

J - CAU TAO PHAN TU OXI 
Nguyen tir oxi cd cdu hinh electron Is22s22p4, ldp ngoai cimg cd 2 electron ddc 
than. Hai nguyen tir O lien ket cdng boa tri khdng cue, tao thanh phan tit O2. 
Cdng thiic cau tao ciia phan tir oxi cd the viet la : 0 = 0 

II - TINH CHAT V A T Ll VA TRANG THAI TU NHIEN CUA OXI 

1. Tinh chat vat li 
32 

Oxi la cha't khi khdng mau, khdng miii, nang ban khdng khi (d = — ~ 1,1)-
Dudi dp sudt khi quyen, oxi boa long d nhiet do -183°C. 

Khi oxi tan it trong nudc (100 ml nudc d 20°C va 1 atm boa tan dugc 3,1 ml khi 
oxi. Do tan S = 0,0043 g/100 g HjO). 

2. Trang thai tir nhien 
Oxi trong khdng khi la san pham cua qua trinh quang hgp. Cay xanh la nha may 
san xudt cacbohidrat va oxi tir cacbon dioxit va nudc dudi tdc dung ciia anh sang 
mat trdi. Nhd su quang hgp ciia cay xanh ma lugng khi oxi trong khdng khi hdu 
nhu khdng ddi : 

6CO2 + 6H2O "̂ĥ "̂g ) C6H,206 + 6O2 

- TINH CHAT HOA HOC CUA OXI 

Nguyen td oxi cd do am dien ldn (3,44), chi diing sau flo (3,98). Khi tham gia 
phan ling, nguyen tir O de dang nhan them 2e. Do vay, oxi la nguyin td phi kim 
hoqt ddng, cd tinh oxi hod mqnh. Trong cac hgp cha't (trir hgp chdt vdi flo va hgp 
chat peoxit), nguyen to oxi cd sd oxi boa la -2 . 
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Oxi tdc dung vdi hdu bet cdc kim loai (trii Au, Pt,...) va phi kim (trii halogen). 
Oxi tac dung vdi nhieu hgp chat vd ca va hiiu ca. 

Qua trinh oxi boa cdc chat deu toa nhiet, phan iing cd the xay ra nhanh hay 
cham khac nhau phu thudc vao cdc dieu kien : nhiet do, ban chdt va trang thai 
ciia chd't. 

Dudi day la mdt sd thi du minh hoa cho tinh oxi hod ciia oxi. 

1. Tac dung voi kim loai 

Na va Mg chay sang ehdi trong khi oxi, tao ra hgp chat ion la oxit. 
0 0 .0 + 1 - 2 

4 N a + 0 2 —^—> 2Na20 

0 0 ô +2 -2 
2Mg + 02 -^—> 2MgO 

2. Tac dung voi phi kim 
Nhi6u phi kim chay trong khi oxi tao ra oxit, la nhirng hgp chat lien ket cdng 
hoa tri cd cue (hinh 6.1 va 6.2) : 

0 0 fO +5-2 
4P + 502 —^—> 2P2O5 

0 0 fO +4-2 
S + O2 -^—> SO2 

0 0 ,0 + 4 - 2 
C + Oo -^—> COo 

Hinh 6.^. Luu huynh chay trong oxi Hinh 6.2. Cacbon chay trong oxi 

3. Tac dung voi hop chat 
C5 nhiet do cao, nhieu hgp chat chay trong khi oxi tao ra oxit, la nhirng hgp chat 

lien ket cdng hod tri cd cue. 
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C2H5OH + 302 ^ 2CO2 + 3H2O 

-2 0 +4-2 -2 
2H2S + 3O2 ^ 2SO2 + 2H2O 

IV - UNG DUNG CUA OXI 
Oxi cd vai trd quyet dinh dd'i vdi su sdng ciia con ngudi vd ddng vat. Mdi ngudi 

mdi ngay can tit 20 - 30 m^ khdng khi de thd. 

Hang nam, tren the gidi san xuat hang chuc trieu tan oxi de dap iing nhu cdu ddi 

sdng va san xuat (hinh 6.3) 

Thuoc no nhien lieu ten Ida 

Han, c i t kim loai 

Ykhoa 

Cong nghiep hoa chat 

Luyen thep 

5% 

5% 

10% 

25% 

55% 

Hinh 6.3. Sa dd Ung dung cua oxi trong ddi sdng va sin xuat 

V - DIEU CHE OXI 

1. Trong phong thi nghiem 

Trong phdng thi nghiem, ngudi ta dieu che oxi bdng phan iing phdn buy nhiing 
hgp chat chiia oxi, kem ben vdi nhiet nhu KMn04, KCIO3, H2O2,... 
Thi du : 

Dun ndng KMn04 hoac KCIO3 vdi chdt xiic tac la Mn02 : 

2KMn04-> K2Mn04 + Mn02 + O2T 

2 j ^ Q Q ^ xuctac:MnO, ^ 2KCI + 3 0 2 t 

Phdn buy hidro peoxit (H2O2) vdi chd't xiic tac la Mn02 : 

2H2O2 -"-'^--^"Q^ ) 2H20 + 0 2 t 
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Hinh 6.4. Dieu che oxi bSng each phan huf kali pemanganat. 

2. Trong cong nghiep 

a) Tir khdng khi 

Khdng khi sau khi da loai bd CO2, bui va hoi nudc, dugc boa long. Chung cat 
phan doan khdng khi Idng, thu dugc khi oxi d -183°C. Khi oxi dugc van chuyen 
trong nhiing binh thep cd dung tich 100 lit dudi dp sudt 150 atm (xem so dd san 
xudt oxi td khdng khi). 

Sa dd san xudt oxi td khdng khi: 

KhPngkW 

Lx)ai bd CO2 bdng each cho khdng khi di qua dung dich NaOH. 

Loai bd hai nudc dudi dang nudc da d nhiet do -25oC. 

KhPng khi khP 
khdng CO CO2 

Hod long khdng khi. 

Khong khi 
long 

N, 

Chung cdt phan doan. 

Ar O2 

-1960C -I860C -I830C (nhiet do sdi) 
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b) Tir nudc 

Dien phan nudc (nudc cd boa tan chat dien li, nhu H2SO4 hoac NaOH de tang 
tinh ddn dien cua nudc) ngudi ta thu dugc khi oxi d cue duang (anot) va khi 
hidro d cue am (catot) : 

2H2O "^'^"P'^ ) 2H2 + O2 

BAI TAP 

1. Hay giai thfch : 

a) Cau tao ciia phan tir oxi. 

b) Oxi la phi kim cd tfnh oxi hoa manh. Lay thf du minh hoa. 

2. Trinh bay nhdng phUPng phap dieu che oxi : 

a) Trong phdng thf nghiem. 

b) Trong cdng nghiep. 

3. Them 3,0 g Mn02 vao 197 g hdn hpp mudi KCl va KCIO3. Tron kTva dun ndng h6n hpp 

den phan dng hoan toan, thu dugc chat ran can nang 152 g. Hay xac dinh thanh phan 

phan tram khdi lugng ciia hon hgp mudi da diing. 

4. So sanh the tfch khf oxi thu dugc (trong ciing dieu kien nhiet dp va ap suat) khi phan 

huy hoan toan KMn04, KCIO3, H2O2 trong cac trudng hgp sau : 

a) Lay ciing khdi lugng cac chat dem phan huy. 

b) Lay ciing lugng cac chat dem phan huy. 

5*.0d't chay hoan toan m gam cacbon trong V lit khf oxi (dieu kien tieu chuan), thu dUpc 
hdn hpp khf A cd ti khdi ddi vdi oxi la 1,25. 

a) Hay xac dinh thanh phan phan tram theo the tfch cac khf cd trong hdn hgp A. 

b) Tfnh m va V. Bie't rang khi din hdn hgp khf A vao binh diing dung djch Ca(0H)2 dU 
tao thanh 6 g ket tua trang. 

162 11 - HNlO NC-B 



m 42 OZON VA HIDRO PEOXIT 

• Ozon (O3) va hidro peoxit (H2O2) c6 tinh chat hoa hoc co 
ban nao va diroc dung de lam gi ? 

I -OZON 

Oxi (O2) va ozon (O3) la hai dang thu hinh ciia nguyen td oxi. 

1. Cau tao phan tir cua ozon 

Phan tir ozon cd ba nguyen tir oxi lien ket vdi nhau. Nguyen tir oxi trung tam tao 
nen mdt liin kit cho - nhdn vdi mdt trong hai nguyen tir oxi va hai liin kit cdng 
hod tri vdi nguyen tir oxi cdn lai : 

Lien kei cho — nhan ^ O . Lien kei cone hoa tri 

VY 
o o 

2. Tinh chat cua ozon 

a) Tinh chat vat li 

Ozon la chat khi, miii dac trung, mau xanh nhat. O nhiet do -112°C, khi ozon 

hod Idng cd mau xanh dam. Ozon tan trong nudc nhieu ban oxi gdn 16 ldn (100 ml 

nudc d 0°C hod tan dugc 49 ml khi ozon). 

b) Tinh chat hoa hgc 

Tren tang cao ciia khi quyen, O3 dugc tao thanh tir O2 do anh hudng cua tia cue 

tim (UV) hoac su phdng dien trong can ddng : 

3O2 """ > 2O3 

Oj Id mdt trong nhung chdt cd tinh oxi hod rdt mqnh vd mqnh han 02-

Thi du : 

- O3 oxi hod hau bet cdc kim loai (trir Au va Pt). 6 dieu kien binh thudng, O2 

khdng oxi hod dugc Ag, nhung O3 oxi boa Ag thanh Ag20 : 

2Ag + 0 3 ^ Ag20 + O2 
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- O2 khdng oxi hod dugc ion I trong dung dich, nhung O3 oxi hod ion I thanh I2 : 

- 1 0 0 - 2 0 
2KI + O3+ H2O -^ I2+ 2K0H + O2 

3. LTng dung cua ozon 
Khdng khi chiia mdt lugng rat nhd ozon (dudi 10"^% theo the tich) cd tdc dung 
lam cho khdng khi trong lanh. Vdi lugng ozon ldn ban se gay ddc hai vdi 
con ngudi. 

Trong thuong mai, ngudi ta dung ozon de tdy trdng cdc loai tinh bdt, ddu an va 
nhidu chat khdc. 

Trong ddi sdng, ngudi ta diing ozon de khir triing nudc an, khir miii, bao quan hoa 
qua. Trong y khoa, ozon dugc diing chiia sau rang. 

II - HIDRO PEOXIT 

1. Cau tao phan tir cua hidro peoxit 
Hidro peoxit (nudc oxi gia) cd cdng thiic phan tir la H2O2. Cdng thdc cdu tao 
cua phdn tir la : 

O O 

H ^^ 

Lien ket giua cdc nguyen tir H vd nguyen tir O la lien ket cdng hod tri cd cue 
(cap electron chung lech ve phia nguyen tir O). 

2. Tinh chat cua hidro peoxit 

a) Tinh chat vat li 

Hidro peoxit la chdt long khdng mau, nang ban nudc (D = 1,45 g/cm^), hod rdn 
d - 0,48°C, tan trong nudc theo bdt ki ti le nao. 

b) Tinh chat hoa hoc 

- Hidro peoxit la hgp chd't it ben, dd bi phan buy thanh H2O va O2, phan iing 
toa nhidu nhiet. Su phan buy H2O2 se xay ra nhanh neu cd mat chdt xiic tac : 

2H2O2 --^''^--^"^i ) 2H20 + 02t 

Phan ling nay dugc diing de dieu chd oxi trong phdng thi nghiem. 
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- Sd oxi hod cua nguyen td oxi trong H2O2 la - 1 , la sd oxi hod trung gian giua 
cdc sd oxi hod - 2 va 0 ciia nguyen td oxi. Vi vay, H2O2 vda cd tinh oxi hod, vda 
cd tinh khu: 

H2O2 CO tinh oxi hod khi tdc dung vdi chd't khu. Thi du : 

-1 +3 -2 +5 
H2O2+ KNO2 -^ H2O + KNO3 

-1 -I 0 -2 
H2O2+2KI -> I2+2KOH 

H2O2 CO tinh khu khi tdc dung vdi chd't oxi hod. Thi du : 
+ 1 - 1 0 0 

Ag20 + H2O2 ^ 2 A g + H2O + O2 

- I +7 +2 0 
5H202 + 2KMn04+3H2SO4 ^ 2MnS04 + 502+ K2SO4 + 8 H P 

3. Jng dung cua hidro peoxit 

Hang nam, cdc nudc tren the gidi san xudt dugc 720 000 tan H2O2 (quy ra 

nguyen chdt). 

Nhiing iing dung ciia hidro peoxit lien quan de'n tinh oxi hod ciia nd : 

- 28% diing lam chat tdy trdng bdt giay. 

- 20% dung che tao nguyen lieu tdy trdng trong bdt giat. 

- 19% dung tay trdng to sgi, Idng, len, vai. 

- 17% dung lam chat bao ve mdi trudng, khai thdc md. 

- 16% dung trong cdc nganh cdng nghe hod chat, khir triing hat gid'ng trong 

ndng nghiep, chdt bao quan nudc giai khat, trong y khoa dimg lam chdt sat 

triing (dung dich H2O2 3%),... 

BAITAP 

I- Hidro peoxit cd the tham gia nhirng phan dng hoa hpc : 

H202 + 2 K I ^ I2 + 2KOH (1) 

H202+Ag20-> 2Ag + H20 + 02 (2) 

Tfnh chat ciia H2O2 dugc dien ta diing nha't la : 

A. Hidro peoxit chi cd tfnh oxi hoa. 

B. Hidro peoxit chi cd tfnh khir. 
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C. Hidro peoxit khdng cd tfnh oxi hoa, khdng cd tfnh khir. 

D. Hidro peoxit vda cd tfnh oxi hoa, vda cd tfnh khir. 

2. Co hai binh, mdt dUng khf oxi, mdt dUng khf ozon. Hay gidi thieu thudc thir de phan biet 
tdng khf. 

3. Hay din ra nhiing phan irng hoa hpc de chirng minh cho tfnh chat ciia cac chat sau : 

a) Oxi va ozon ciing cd tfnh oxi hoa, nhUng ozon cd tfnh oxi hoa manh hon oxi. 

b) Nudc va hidro peoxit ciing cd tfnh oxi hoa, nhUng hidro peoxit cd tfnh oxi hoa manh 
hon nUdc. 

4. Ozon va hidro peoxit cd nhdng tfnh chat hoa hpc nao gid'ng nhau, khac nhau ? Lay thf 
du minh hoa. 

5. Cd hdn hpp khf oxi va ozon. Sau mdt thdi gian, ozon bi phan huy het, ta dUpc mot chat 
khf duy nha't cd the tfch tang them 2%. 

Hay xac djnh thanh phan phan tram theo the tfch ciia hon hgp khf ban dau. Biet cac 
the tfch khf dugc do d ciing dieu kien nhiet do, ap sua't. 

6*. Hon hgp khf A gdm cd O2 va O3, ti khdi ciia hdn hgp khf A ddi vdi hidro la 19,2. Hon 
hop khf B gom cd H2 va CO, ti khdi ciia hon hgp khf B ddi vdi hidro la 3,6. 

a) Tfnh thanh phan phan tram theo the tfch cac khf trong hdn hgp A va hdn hpp B. 

b) Tfnh sd moi hon hgp khf A can diing de ddt chay hoan toan 1 moi hdn hpp khi B. 

Cac the tfch khf dugc do trong ciing dieu kien nhiet dp, ap sua't. 

OZON - CHAT GAY 6 N H I I M HAY CHAT BAO VE ? 
* Phfa tren tang ddi luu va phan dudi tang binh luu d do cao 20 - 30 km la tang 

ozon. Tang ozon ddng vai trd cue ki quan trong, nd cd tac dung nhu la chdn bao 
ve cho su sdng tren be mat trai dat, ngan khdng cha tia cue tim td vu try tham 
nhap trai dat : 

r. UV „ „ . 
O3 > O2 + o 

* Tren mat dat, nhiing khf thai ciia ddng ca dtd, xe may cd CO, NO. Khf NO 
duac hinh thanh la do su ket hap true tie'p ciia N2 va O2 trong xi-lanh ciia 
ddng ca dot trong : 

N2 + O2 ^ 2NO 

Trong khdng khf, nita monooxit bi oxi hoa thanh nita dioxit NO2 : 

2NO + 0 2 ^ 2NO2 

Anh sang mat trdi phan huy NO2 thanh gd'c oxi tu da : 

anh sang , ^ 0 + 0 ' 
mat trai 
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Gdc oxi tu do ket hap vai O j tao thanh O3 : 

O* + O2 ^ O3 

O tang tha'p (tren mat dat) thi nguac lai, O3 la chat d nhi§m. Nd cimg vdi nhung 
hap chat oxit nita gay nen mil quang hoa bao phii bdu trdi thanh phd trong 
nhung ngay he khdng gid. Mil quang hoa gay dau ca bSp, mui, cudng hong, 
dd la ngudn gd'c ciia benh khd thd. 

Ozon cung gid'ng cacbon dioxit, la chat khf gay hieu ung nha kfnh. Ndng do O3 
trong khi quyen tang len 2 lan thi nhiet do mat da't tang them TC. 

SU PHA HUY TANG OZON 

Mdt trong nhung nguyen nhan lam suy giam tang ozon la do su dung hap chat 
CFC (claflocacbon), nhu CCI2F2, CCI3F,... cd ten chung la freon. Freon la chat 
sinh han, duac diing trong tii lanh, may di&u hoa,... Khi thai khf freon vao tang 
ddi luu, nd dan khuyech tan sang tang binh luu. O day, dudi tac dung ciia tia cue 
tfm, nd bi phan huy thanh gdc tu do Cl : 

CCUF- UV ^ c r + CCIF2' 2r2 

Gd'c tu do Cl pha huy ozon : 

c r + 0 3 ^ CIO* + O2 

CIO* + 0 * -> Cl* +O2 

Gd'c tu do Cl* sinh ra lai 

tiep tuc thuc hien phan ung 

day chuyen vai O3. Mdi gd'c 

Cl* pha huy hang nghin, 

hang chuc nghin phan tu O3 

gay ra hien tugng thiing tang 

ozon. Buc xa cue tim ciia vu 

try qua nhiing Id thiing nay 

tdi mat dat gay ra benh ung 

thu da, huy hoai mdt,... 

Cdng udc qud'c te ve mdi 
trudng da cam san xuat hap chat CFC, nhung vdi khdi luang CFC hien cd trang 

khf quyen se tiep tyc pha huy tang ozon tdi hang tram nam sau. 

Hinh 6.5. Bau trdi ban ngay a thanh phd Los Angeles (Hoa Ki) 
thudng bi bao phu bdi Idp mu quang hoa day dac 
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(Bdi 43 LUU HUYNH 

• Cau tao phan turva tinh chat vat If cua luu huynh bien doi 
the nao theo nhiet do ? Tinh chat hoa hoc cua liru huynh 
CO gi dac biet ? 

I - TINH CHAT V A T Ll CUA LIAJ HUYNH 

1 . Hai dang thu hinh cua luu huynh 
Luu huynh cd hai dang thii hinh : Luu huynh ta phuang (S,̂ ) va luu huynh don 
td (Sp). Chiing khdc nhau vd cdu tao tinh the' vd mdt sd tinh chdt vat li, nhung 
tinh cha't boa hgc gid'ng nhau. 

Hai dang luu huynh S^ va Sg cd the bien ddi qua lai vdi nhau theo dieu kien 
nhiet do (xem bang sau). 

Cau tao tinh the 
va tinh chat vat li 

Ca'u tao tinh th i 

Khdi lugng rieng 

Nhiet do ndng chay 

Nhiet do ben 

Luu huynh ta phuong (SQ) 

/ / 

/ / t r r— 

\ \ \ \ \ \ \ \ \ \ 

1 \ \ 

1 - Y J 

1 / / 

1 1 / / 
•1—lU 

2,07 g/cm3 

113°C 

dudi 95,5°C 

Luu huynh ddn ta (Sp) 

1 f\ 
1,96 g/cm3 

119°C 

tir 95,5 de'n 119°C 

2. Anh hudng cua nhiet dp doi vol cau tao phan tir va tinh chat 
vat li cua lim huynh 

Thi nghiem : 

Cho mdt mau nhd luu huynh vao dng nghiem rdi dun tren nggn lira den cdn. 
Quan sat hien tugng ta thdy : 
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6 nhiet do thdp ban nhiet do ndng chay (dudi 113°Q, Ŝ^ va Sp la chat rdn, mau vang. 
Phan tir luu huynh gdm 8 nguyen ttr lien ket cdng hoa tri vdi nhau tao thanh 
mach vdng (hinh 6.6) : 

Hinh 6.6. Md hinh cau tao vdng cda phan tCl luu huynh Sg 

0 nhiet do 119°C, luu huynh ndng chay thanh chdt long mdu vang, rat linh ddng. 
0 nhiet do nay, cdc phan ttr Sg chuyen ddng trugt tren nhau rat de dang. 

O nhiet dd 187°C, luu huynh long trd nen quanh nhdt, cd mau nau dd. O nhiet 
do nay, mach vdng cua phan tir Sg bi diit gdy tao thanh nhiing chudi cd 8 
nguyen tir S. Nhiing chudi nay lien ket vdi nhau tao thanh phan tir ldn, chiia 
tdi hang trieu nguyen tir (S ,̂). Nhiing phan tir Ŝ  chuyen ddng rdt khd khan 
(hinh 6.7) : 

Phan tCrluu huynh (Sg) 
cd cau tao vdng 

Chudi cd 8 nguyen tCr luu huynh 

Hinh 6.7. SU bien doi Sg thanh S„ 

Phan tit tdn cd n 
nguyen tH S : S„ 

6 nhiet do 445°C, luu huynh sdi. 6 nhiet do nay cdc phan tir ldn Ŝ  bi diit gdy 
thdnh nhieu phan tit nhd bay hai. Thi du, d 1400°C hai luu huynh la nhiing phan 
tir Sj, d nhiet do 1700°C hai luu huynh la nhiing nguyen td S. 

De dan gian, ngudi ta dung ki hieu S ma khdng dung cdng thirc phan tit Sg trong 

eae phan img hod hgc. 
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II - TiNH CHAT HOA HOC CUA LUU HUYNH 

Nguyen tu S cd cd'u hinh electron la Is22s22p63s23p4. CJ trang thai ca ban, 
nguyen tir S cd 2 electron ddc than. () trang thai kich thich, nguydn ttr S cd 4 
hoac 6 electron ddc than. 

Bdi vay, trong cac hgp chdt ciia S vdi nhiing nguyen td cd do am dien nhd ban 
(kim loai, hidro,...), nguyen td S cd sd oxi boa -2. 

Trong cac hgp chdt cdng had tri ciia S vdi nhiing nguyen td cd do am dien ldn 
ban (oxi, clo,...), nguyen td S cd sd oxi hod +4 hoac +6. 

Nhu vay, dan chat luu huynh (sd oxi hoa = 0) cd sd oxi hod trung gian giua -2 
va +6. Khi tham gia phan iing hod hgc, nd the hien tinh oxi hod hoac tinh khir. 

1. Luu huynh tac dung voi kim loai va hidro 
Ltm huynh tac dung vdi nhieu kim loai va hidro d nhiet do cao, san pham la 
mudi sunfua hoac hidro sunfua (hinh 6.8 va 6.9) : 

0 

2A1 
0 
H2 + 

+ 

0 
S 

0 
3S 

-^ 

+3 
-^ AI2 

+ 1 -2 
HjS 

-2 

S3 

Luu huynh tdc dung vdi thuy ngan d nhiet do thudng tao mudi thuy ngan(II) 
sunfua : 

0 0 +2-2 
Hg+S -^ HgS 

Hinh 6.8. Luu huynh tac dung 
vdi nhdm 

Hinh 6.9. Luu huynh tac dung vdi hidro 
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Trong nhiing thi du tren, sd oxi boa ciia nguyen td S giam tir 0 xud'ng - 2 . 
5 the hien tinh oxi hod. 

2. Luu huynh tac dung voi phi kim 

O nhiet do thich hgp, luu huynh tac dung dugc vdi mdt sd phi kim nhu oxi, 
clo, flo : 

0 0 +4 -2 
S+O2 ^ SO2 
0 0 +6-1 
S+3F2 ^ SFg 

Trong nhiing phan iing tren, sd oxi boa ciia nguyen td S tang tii 0 den +4 hoac +6. 
S the hien tinh khu. 

III - UNG DUNG CUA LUU HUYNH 
Luu huynh la nguyen lieu quan trgng cho nhieu nganh cdng nghiep : 

- 90% lugng luu huynh san xuat dugc diing de dieu che H2SO4. 

- 10% lugng luu huynh cdn lai dugc dung de luu boa cao su, che tao diem, san 
xudt cha't tay trdng bdt giay, chdt deo ebonit, dugc pham, phdm nhudm, chdt 
trir sau va chat diet nam trong ndng nghiep,... 

IV - SAN XUAT LUU HUYNH 

1. Khai thac luu huynh 
De khai thdc luu huynh dang tu do trong Idng dat, ngudi ta dimg he thdng thiet 
bi nen nudc sieu ndng (170°C) vao md luu huynh de ddy luu huynh ndng chay 
len mat ddt (phuang phap Frasch). 

2. San xuat luu huynh tir hpp chat 
Trong cdng nghiep luyen kim mau, ngudi ta thu dugc mdt lugng ldn san pham 
phu la SO2. Trong khi tu nhien, ngudi ta cQng tach ra dugc mdt lugng dang ke 
khi H2S. Tir nhirng khi nay, dieu che ra luu huynh. 
a) Dot H2S trong dieu kiin thii'u khdng khi: 

2H2S + O2 ^ 2S + 2H2O 

h)DiingH2SkhuS02 : 

2H2S + SO2 -^ 3S + 2H2O 

Phuang phap nay cho phep thu hdi tren 90% lugng luu huynh cd trong eac khi 

thai ddc hai SO2 va H2S. 
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BAI TAP 

1- Ca'u hinh electron nguyen tir nao la ciia lUu huynh d trang thai kfch thfch ? 

A. 1s2 2s2 2p6 3s2 3p4 

B. 1s2 2s2 2p4 

C. 1s2 2s2 2p6 3s2 3p3 3di 

D. 1s2 2s2 2p6 3s2 3p6 

Hay chpn cau tra Idi diing. 

2. Ta cd the du doan sU thay ddi ve khdi lugng rieng, ve the tfch dien ra nhu the nao khi 

gid lUu huynh don ta (Sp) vai ngay 6 nhiet dp phdng ? 

3- Hay viet cac phUPng trinh hoa hpc bieu dien sU bie'n ddi so oxi hoa ciia nguyen to lull 

huynh theo so do sau : 

4. Dun ndng mot hdn hpp bdt gdm 2,97 g Al va 4,08 g S trong mdi trUdng kfn khong c6 

khdng khf, dugc san pham la hon hpp ran A. Ngam A trong dung djch HCI dU, thu dUpc 

hdn hgp khf B. 

a) Hay viet phUPng trinh hoa hpc cua cac phan img. 

b) Xac dinh thanh phan djnh tfnh va khdi lupng cac chat trong hdn hgp A. 

c) Xac dinh thanh phan djnh tfnh va the tfch cac chat trong hdn hgp khf B d dieu kien 

tieu chuan. 
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\^„-i II lieII. 

KHAI THAC LUU HUYNH TRONG LONG OAT 

Nhieu nai tren the giai, luu huynh Idng dong thanh nhung md Idn. Nhiing md 
nay ndm giua Idp da sau hang tram met trong Idng dat, do vay viec khai thac Id 
thien la rat khd khan. FHecman (1851-1914) da phat minh ra phuang phap khai 
thac luu huynh rat hieu qua, duac goi la phuang phap Frasch (hinh 6.10). 

Ngudi ta khoan nhung Id khoan sau tdi md luu huynh rdi dat vao dd he thdng 
thiet bi gdm ba dng ddng tam Idng vao nhau cd dudng kfnh lan luot la 2,5 cm ; 
7,5 cm va 15 cm. Nudc sieu ndng (1 70°C) duac nen vao dng ngoai ciing de lam 
ndng chay luu huynh. Khong khf duac nen vao dng trung tam de tao ap sua't cao. 
Hdn hap bot ciia khdng khf, nudc va luu huynh ndng chay duac day len mat dat 
qua dng cdn lai. Tach luu huynh ndng chay ra khdi hdn hap, duac luu huynh cd 
dd tinh khiet 99,5%. 

hiien nay, han 80% khdi luang luu huynh duac san xuat tren the gidi bang 
phuang phap Frasch. 

Bot luu huynh Khong kh 

Hinh 6.10. Thiet bi khai thac 
luu huynh (phuang phap Frasch) 
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(Bdi 44 HIDRO SUNFUA 

• Hidro sunfua c6 nhGmg tinh chat hoa hoc dac trumg nao ? 
NhCimg phan umg hoa hoc nao co the minh chiimg cho 
nhCmg tinh chat nay ? 

I - CAU TAO PHAN TU 

Phdn tit hidro sunfua (H2S) cd cdu tao tuang tu phan tir H2O. Nguyen tii S cd 
2 electron dgc thdn dphdn lap 3p tqo ra 2 liin kit cdng hod tri vdi 2 nguyen tir H. 
Trong hgp chdt nay, nguyen td S cd sd oxi boa -2. 

II - TINH CHAT V A T Ll 

Hidro sunfua la khi khdng mau, miii triing thdi, nang ban khdng khi 

(d = — « 1,17). Hoa long d - 60°C, hod rdn d - 86°C. Khi H^S tan trong nudc 
29 

(d 20°C va latm, khi hidro sunfua cd do tan S = 0,38 g/100 g H2O). Khi HjS rat 

ddc, khdng khi cd chira mdt lugng nhd khi nay cd the gay ngd dgc nang cho 

ngudi va ddng vat. 

III - TINH CHAT HOA HOC 

1 . Tinh axit yeu 

Hidro sunfua tan trong nudc tao thanh dung dich axit rdt yiu (yeu ban axit 
cacbonic), cd ten la axit sunfuhidric (H2S). 

Axit sunfuhidric tac dung vdi kiem tao nen 2 loai mudi : mudi trung hod, nhu 
Na2S chda ion S^" va mudi axit, nhu NaHS chiia ion HS~. 

2. Tinh khir manh 

Trong hgp chdt H2S, nguyen td luu huynh cd sd oxi hod thdp nhdt la -2. 

Khi tham gia phan iing hod hgc, tuy thudc vao ban chat va ndng do ciia chat oxi hoa, 
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nhiet do,... ma nguyen td luu huynh cd sd oxi 
-2 

hoa - 2 (S) cd the bi oxi hod thanh luu huynh 
0 

tu do ( S ), hoac luu huynh cd sd oxi hod 
+4 +6 

+4 ( S ), hoac luu huynh cd sd oxi boa +6 ( S ). 

Vi vay, hidro sunfua cd tinh khu mqnh. 

Cac thi du sau day chiing minh cho tinh khir 
ciia hidro sunfua : 

- Dung dich axit sunfuhidric tiep xiic vdi khdng 

khi, nd dan trd nen van due mau vang, do oxi 
0 

cua khdng khi da oxi hod H2S thanh S : 

- 2 0 -2 0 
2H2S +O2 -» 2H2O + 2S 

- O nhiet do cao, khi H2S chay trong khong 

khi vdi nggn lira xanh nhat, H2S bi oxi boa thanh SO2 : 

Hinh 6.11. H2S chay trong dieu kien 
thieu khdng khi. 

2H2S +3O2 
-2 +4 

-> 2H2O + 2 S O 2 

Neu khdng cung cdp dii khdng khi hoac d nhiet dd khong cao ldm thi HoS bi oxi 
0 . . . z . 

hod thanh S : 

-2 0 
2H2S +O2 

-2 0 
-> 2H2O + 2S 

Clo cd the oxi hoa H2S thanh H2SO4 : 

+« 
H2S + 4CI2 + 4H2O -» H2SO4 + 8HC1 

IV - TRANG THAI TU NHIEN. DIEU CHE 

Trong tu nhien, hidro sunfua cd trong mdt sd nudc sudi, trong khi niii lira, 

khi thoat ra td chdt protein bi thdi riia,... 
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Trong cdng nghiep khdng san xudt hidro sunfua. Trong phdng thi nghiem dieu 

che bdng phan iing ciia dung dich axit clohidric vdi sdt(II) sunfua : 

FeS + 2HCl -^ FeCl2 + H2ST 

V - TINH CHAT CUA MUOI SUNFUA 

Mudi sunfua cua cdc kim loai nhdm IA, IIA (trir Be) nhu Na2S, K2S tan trong 

nudc vd tdc dung vdi cdc dung dich axit HCI, H2SO4 loang sinh ra khi H2S : 

NajS + 2HC1 -^ 2NaCl + H2S T 

Mudi sunfua ciia mdt sd kim loai nang nhu PbS, CuS,... khdng tan trong nudc, 

khdng tac dung vdi dung dich HCI, H2SO4 loang. 

Mudi sunfua ciia nhiing kim loai cdn lai nhu ZnS, FeS,... khdng tan trong nudc, 

nhung tac dung vdi dung dich HCI, H2SO4 loang sinh ra khi H2S : 

ZnS + H 2 S 0 4 ^ ZnS04 + H2ST 

Mdt sd mudi sunfua cd mau dac trung : CdS mau vang, CuS, FeS, Ag2S,... 

mau den. 

BAI TAP 

1. Cho phan img hoa hpc : 

H2S + 4CI2 + 4H2O -^ H2SO4 + 8HCI 

Cau nao dien ta diing tfnh chat ciia cac chat phan dng ? 

A. H2S la chat oxi hoa, CI2 la chat khir; 

B. H2S la chat khir, H2O la chat oxi hoa ; 

C. CI2 la chat oxi hoa, H2O la chat khir; 

D. CI2 la chat oxi hoa, H2S la chat khir. 

2. Bac tiep xiic vdi khong khf c6 H2S bj bie'n ddi thanh Ag2S mau den 

4Ag + 2H2S + 0 2 ^ 2Ag2S + 2H2O 

176 



Cau nao dien ta dung tfnh chat ciia cac chat phan irng ? 

A. Ag la chat oxi hoa, H2S la chat khif; 

B. H2S la chat khd, O2 la chat oxi hoa ; 

C. Ag la chat khif, O2 la chat oxi hoa ; 

D. H2S vda la chat oxi hoa, vUa la chat khif, cdn Ag la chat khir. 

3. Din khi H2S vao dung djch hon hgp KMn04 va H2SO4, nhan tha'y mau tfm ciia dung 
djch chuyen sang khdng mau va cd van due mau vang. Hay : 

a) Giai thfch hien tugng quan sat dugc. 

b) Viet phuong trinh hoa hgc bieu dien phan img. 

c) Cho bie't vai trd ciia cac chat phan img H2S va KMn04. 

4. Co bd'n dung djch loang ciia cac mudi NaCl, KNO3, Pb(N03)2, CUSO4. Hay cho biet 
CO hien tugng gi xay ra va giai thich khi cho : 

a) Dung dich Na2S vao mdi dung dich cac mudi tren. 

b) Khf H2S di vao moi dung djch cac mudi tren. 

5. Cho hon hgp FeS va Fe tac dung vdi dung djch HCI (dU), thu dugc 2,464 Ift hdn hgp 

khf d dieu kien tieu chuan. Dan hon hgp khf nay di qua dung dich Pb(N03)2 (dU), sinh 

ra 23,9 g ket tiia mau den. 

a) Viet phUPng trinh hoa hpc ciia cac phan img da xay ra. 

b) H5n hgp khf thu dugc gdm nhumg khf nao ? Tfnh ti le sd moi cac khf trong hon hpp. 

c) Tfnh thanh phan phan trSm theo khdi lugng ciia hon hop ran ban dau. 
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(Bdi 45 HOP CHAT CO OXI 
CUA LUU HUYNH 

• LiAi huynh dioxit (SO2), lifu huynh trioxit (SO3) co cau 
tao phan turva tinh chat hoa hoc nao ? Nhumg phan umg 
hoa hoc nao co the chumg minh dieu nay ? 

• Axit sunfuric loang va dac co nhOng tinh chat hoa hoc nao ? 
Din ra nhOhg phan umg va viet cac phuong trinh hoa hoc. 

I - LUU HUYNH DIOXIT 

1 . Cau tao phan tir 

Nguyen tir luu huynh d trang thai kich thich cd 4 electron ddc than d cac phan 
ldp 3p va 3d : ... 3s2 3p3 3di. Nhiing electron ddc than nay cua nguyen tir S lien 
ket vdi 4 electron ddc than ciia hai nguydn ttt O tao thanh bd'n lidn ket cdng hoa 
tri cd cue : 

• Cdng thiic cau tao : 

O 

O 

n n i i 
2s2 

2P^ 

n t t t 
3s2 

3p3 

n n i i 
2s2 

2p^ 

3di 

S 
o o 

Cdng thiic cdu tao ciia SO2 cdn cd the 
bieu dien nhu sau : 

S (*) 
o o 

• Trong hgp chat SO2, nguyen to luu 
huynh cd sd oxi hod +4. 

(*) Cach viei nay phu hpp vdi quy tdc bat tir. 
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2. Tinh chat vat li 

Luu huynh dioxit hay khi sunfura la chd't khi khdng mau, mui bdc, nang ban hai 
64 

lan khdng khi (d = — « 2,2), hod long d -10°C. 

Luu huynh dioxit tan nhieu trong nude (1 the tich nudc d 20°C hod tan dugc 

40 the tich khi SO2). 

Luu huynh dioxit la khi ddc, hit thd phai khdng khi cd SO2 se gdy viem dudng 
hd hdp. 

3. Tinh chat hoa hoc 

a) Luu huynh dioxit la oxit axit 

SO2 tan trong nudc tao thanh dung dich axit sunfura (H2SO3) : 

SO2 + H2O ^ H2SO3 

H2SO3 la axit yeu (manh ban axit sunfuhidric) va khdng b^n (ngay trong dung 

dich, H2SO3 ciing bi phan buy thanh SO2 va H2O). 

SO2 tdc dung vdi dung dich bazo, tao nen 2 loai mudi : mudi trung hod, 
2— nhu Na2S03, chiia ion sunfit ( SO3 ) va mudi axit, nhu NaHS03, chua ion 

hidrosunfit ( HSO3 ). 

b) Lull huynh dioxit la chat khu va Id chdt oxi hoa 

Trong hgp chat SO2, nguyen td luu huynh cd sd oxi boa +4, la sd oxi had trung 

gian giiia cdc sd oxi hod - 2 va +6. Do vay, khi tham gia phan irng oxi boa - khir, 

SO2 cd the bi khir hoac bi oxi hod. 

Thi du : 

Luu huynh dioxit Id chd't khu khi tac dung vdi nhiing chdt oxi boa manh, nhu 

halogen, kali pemanganat,... : 

+4 0 -1 46 
SO2+ Br2 + 2H2O -^ 2HBr + H2SO4 

+4 +7 +6 +2 46 
5SO2 + 2KMn04 + 2H2O -^ K2SO4+ 2MnS04+ 2H2SO4 

Luu huynh dioxit la chdt oxi hod khi tdc dung vdi chat khir manh ban, nhu 

H2S, Mg,... : 
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+4 -2 0 
SO2+ 2H2S -^ 3S + 2H2O 
+4 0 0 + 2 
SO2 + 2 M g ^ S + 2 M g O 

4. Luu huynh dioxit - chat gay 6 nhilm 

Ltm huynh dioxit la mdt trong cdc chat chii yeu gdy d nhidm mdi trudng. No 

dugc sinh ra do su dot chay cac nhidn lieu hod thach (than, dau, khi ddt), thoat 

vao bau khi quyen va la mdt trong nhiing nguydn nhdn chinh gdy ra mua axit. 

Mua axit tan phd nhieu riing cdy, cdng tiinh kien tnic bang da va kim loai, bien 

ddt dai trdng trgt thdnh nhirng viing hoang mac. Khdng khi cd SO2 gdy hai cho 

sdc khoe con ngudi (gay viem phdi, mdt, da). 

5. Ung dung va dieu che luu huynh dioxit 

a) Ung dung 

Luu huynh dioxit dugc diing de : 

- San xudt axit sunfuric. 

- Tdy trang gidy, bdt gidy. 

- Chdng nam mdc cho luang thuc, 

thuc pham,... 
Bong tam 
dd NaOH b) Dieu che 

• Trong phdng thi nghiem, SO2 dugc 

dieu che bdng cdch dun ndng dung 

dich axit H2SO4 vdi mudi Na2S03 

(hinh 6.12). Hinh 6.12. Dieu che SO2 trong phdng thi nghiem 

NajSOj + H2SO4 -^ Na2S04 + H2O + S02t 

Thu SO2 vao binh bdng each day khdng khf. 

• Trong cdng nghiep, SO2 dugc dieu che bang cdch : 

- Dot chay luu huynh. 

- Ddt quang sunfua kim loai, nhu pirit sdt (FeS2) : 

4FeS2 + IIO2 -> 2Fe203 + SSOjt 
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II - LUU HUYNH TRIOXIT 

1. Cau tao phan tur 
Nguydn ttr ltm huynh d trang thai kich thich cd the cd cdu hinh electron ldp 
ngoai ciing la : 3s' 3p3 3d2 

t t t t t t 

35^ 
3p3 

3d2 

O trang thdi nay, nguyen ttr S cd 6 electron ddc than, do vay nguyen tir S cd the 
lidn ket vdi 6 electron ddc than cua ba nguyen tir O tao ra sdu lien ket cdng boa 
tri. Mdi nguydn tir O lien ket vdi nguydn tir S bdng mdt lidn kdt ddi: 

O 
II 

o o 

Cdng thiic cau tao ciia SO3 
cdn cd the bieu dien nhu sau : 

O 
II 
S (*' 

o o 
Trong hgp chdt SO3, nguyen td S cd sd oxi boa cue dai la +6. 

2. Tinh chat, img dung va dieu che 

a) Tinh chat vat li 

6 dieu kien thudng, SO3 la chdt Idng khdng mau (ndng chay d 17°C, sdi d 45°C). 
SO3 tan vd ban trong nudc va trong axit sunfuric. 

b) Tinh chait hoa hgc 

Luu huynh trioxit la oxd axd, tac dung rdt manh vdi nudc tao thanh axit sunfuric 

va toa nhieu nhiet: 

SO3 + H2O -^ H2SO4 

Ngoai ra, SO3 tac dung vdi oxit baza, bazo tao thanh mudi sunfat. 

c) Ong dung va dieu che 

SO3 it cd ling dung thuc tien, tuy nhien nd la san phdm trung gian de san xudt 

axit cd tdm quan trgng bac nhdt trong cdng nghiep la axit sunfuric. 

Trong cdng nghiep, SO3 dugc dieu che bang each oxi hod SO2 d nhiet dd cao 

(450°- 500°C) cd chdt xiic tdc (V2O5). 

2SO2 + O2 ^ 
xuc tac, t 2S0, 

(*) Cach viei nay phu hap vert quy tac bat tir. 
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Ill - AXIT SUNFURIC 

1. Cau tao phan tir 

H-O O 

\ ( 

H-O O 

H2SO4 cdn cd the bieu 
Cdng thiic cd'u tao cua 
H2SO4 cdn c 
dien nhu sau : 

Trong hgp chdt H2SO4, nguyen td S cd so oxi hod cue dai la +6. 

H-O O 

H-O O 

2. Tinh chait vat li 

Axit sunfuric la chat long sdnh nhu ddu, khdng mau, khdng bay hod, nang gdn 
gap hai ldn nudc (H2SO4 98% cd D = 1,84 g/cm^). H2SO4 dac rat de hiit am, tinh 
chat nay dugc dung lam khd khi am. 

Axit sunfuric dac tan trong nudc, tao thanh nhung hidrat H2S04.nH20 va toa 
mdt lugng nhiet ldn. Neu rdt nudc vdo axit H2SO4 dac, nudc sdi dot ngdt keo 
theo nhiing gigt axit bdn ra xung quanh gay nguy hiem (hinh 6.13). Vi vay mudn 
pha loang axit sunfuric dac, ngudi ta phai rdt td td axit vdo nudc va khudy nhe 
bdng diia thuy tinh, tuyet dd'i khdng lam ngugc lai. 

H,0 

H2SO4 

a) Cach pha loang 
khong an toan 

b) Cach pha loang 
an loan 

Hinh 6.13. Cach pha loang H2SO4 dac 

3. Tinh chat hoa hoc 

a) Tinh chait cua dung dich axit sunfuric loang 

Dung dich axit sunfuric loang cd nhiing tfnh chat chung cua axit: 
- Ddi mau quy tfm thanh dd. 

- Tdc dung vdi kim loai boat ddng, giai phdng khf hidro. 

(*) Cach viei nay phii hop vdi quy tac bat tir. 
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- Tac dung vdi mudi ciia nhiing axit yeu. 

- Tac dung vdi oxit baza va baza. 

b) Tinh chat cua axit sunfuric dac 

Axit sunfuric dac cd mdt sd tfnh chat hod hgc dac trung sau : 

Tinh oxi hod mqnh : 

- Axit sunfuric dac vd ndng cd tinh oxi hod rdt mqnh, nd oxi hod dugc hdu het 

cdc kim loai (trii Au, Pt), nhieu phi kim nhu C, S, P,... va nhieu hgp chd't: 
+6 0 + 3 +4 

6H2SO4 + 2Fe -^ Fe2(S04)3 + 6H2O + 3SO2 

+6 +2 +4 
2H2SO4 + Cu ^ CUSO4 + 2H2O + SO 2 

+6 +4 
2H2SO4 + s -^ 3SO2+ 2H2O 

+6 -1 0 -2 
H2SO4 + SHI -^ 4 l2 + H2S + 4H2O 

- Axit sunfuric dac, ngudi lam mdt so kim loai nhu Fe, 

Al, Cr,... hi thu ddng hod. 

Tinh hao nudc : 
Axit sunfuric dac chiem nudc kdt tinh ciia nhieu mudi 

hidrat (mudi ngam nudc) hoac chiem cdc nguyen td H vd 

O (thanh phdn ciia nudc) trong nhieu hgp chat: 

- Mudi CUSO4.5H2O mau xanh tdc dung vdi H2SO4 dac 

se bie'n thanh CUSO4 khan mau trdng : 

CUSO4.5H2O "^^°^ '^^' ) CUSO4 + 5H2O 
(mau xanh) (mau trdng) 

Hgp chd't gluxit (cacbohidrat) tdc dung vdi H2SO4 dac hi bie'n thanh 

cacbon (than) : 

C„(H20)^ "2^°4 dac ^ nC + mH20 

Mdt phdn san pham C bi H2SO4 dac oxi hod thanh khf COj, ciing vdi khf SO2 
gay hien tugng sui bgt ddy cacbon trao ra ngoai cdc (hinh 6.14): 

C + 2H2SO4 -^ CO2 + 2SO2 + 2H2O 

Da thit tie'p xdc vdi H2SO4 dac se bi bdng rdt nang, vi vay khi sit dung axit 

sunfuric phdi hi't sdc than trgng. 

Hinh 6.14. H2SO4 dac 
tac dung vdi dudng 
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4. Ung dung 
Hdng nam, the gidi san xudt khoang 160 trieu tdn H2SO4. Axit sunfuric la hoa 
chat hang ddu trong nhieu nganh san x\i& (hinh 6.15). 

Pham nhuom 2% Scrn 11% 

Luyen kim 

Chat deo 

Chi t tay njfa 

Gi§y, soi 
- Sol visco 

- Soi axetat 

2% 

5% 

14% 

8% 

B l Phan bon 

- Phan lan 

- Amoni sunfat 

- Phan NPK 

H I NhCmg img dung khac 

- D§u mo 
- Thuoc no 

- Acquy 

- Duoc pham 

- Thuoc trCr sau 

30% 

28% 

Hinh 6.15. Sa do Ung dung cQa H2SO4 trong ddi song va san xuat 

5. San xuat axit sunfuric 
Axit sunfuric dugc san xudt trong cdng 
nghidp bang phuang phdp tiep xuc. 
Phuang phap nay gdm ba cdng doan chfnh. 

a) San xuat SO2 
Tuy thudc vao ngudn nguydn lieu cd sdn ma 
phuang phap san xuat SO2 cd khac nhau. 
- Thidu quang pirit sdt (FeS2) : 

'4FeS2 + 1 1 0 2 ^ 2Fe203 + 8SO2 
- Dot chay luu huynh : 

S + O2 ^ S 0 2 

b) San xuat SO3 
Oxi hod SO2 bang khf oxi hoac lugng du 
khdng khf d nhiet dd 450 - 500°C, chdt 
xiic tac la V2O5 : 

2SO, + O xuc tac, t 
2 ^ 2S0, 

San xuat H2SO4 
Khf SO3 di tti dudi ldn dinh thdp, H2SO4 
dac chay tii dinh thap xud'ng dudi. 

Diing H2SO4 98% hdp thu SO3 dugc oleum H2S04.nS03 (hinh 6.16) 

Hinh 6.16. Thap hap thu SO^ trong san xuat 

axit sunfuric 
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H2SO4 + nSOj -^ H2S04.nS03 

Sau dd dung lugng nude thich hgp pha loang oleum, dugc H2SO4 dac : 

H2S04.nS03 + nH20 -> (n+l)H2S04 

Tom Iqi, sa dd cdc phdn ung hod hgc sdn xudt H2SO4 dugc bieu diin nhu sau : 

5 + O2 

hodc ^ ^ ^ SO. ^-^'^'^•^^5 , sOs ^ ^ ^ H,SO, 
+C/2 

FeS2 + O2 

6. Muoi sunfat va nhan biet ion sunfat 

a) Mudi sunfat 

Mudi sunfat la mudi cua axit sunfuric. Cd 2 loai mudi sunfat: 

- Mudi trung hod (mudi sunfat) chiia ion sunfat (SO4"). Phdn ldn mudi sunfat 

deu tan, trii BaS04, PbS04,... khdng tan. 

- Mudi axit (mudi hidrosunfat) chiia ion hidrosunfat (HSO4). 

b) Nhan biet ion sunfat 

Diing dung dich mudi bari hoac dung dich bari hidroxit de nhan biet ion S04~ 

trong dung dich H2SO4 hoac trong dung dich mudi sunfat. Phan iing sinh ra ket 

tua trdng khdng tan trong axit hoac kiem. 

H2S04(dd) + BaCl2(dd) -^ BaS04(r) + 2HCl(dd) 

Na2S04(dd) + BaCl2(dd) -^ BaS04(r) + 2NaCl(dd) 

BAI TAP 

1- Luu huynh dioxit cd the tham gia nhuTig phan dng sau : 

.̂ ' SO2 + Br2 + 2H2O-> 2HBr + H2S04 (1) 

SO2 + 2H2S ^ 3S + 2H2O (2) 

Cau nao sau day dien ta I<h6ng dung tfnh chat ciia cac chat trong nhung phan irng tren ? 

A. Phan img (1) : SO2 la chat khir, Br2 la chat oxi hoa. 

B. Phan dng (2) : SO2 la chat oxi hoa, H2S la chat khir. 
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C. Phan img (2) : SO2 vda la chat khiir, vira la chat oxi hoa. 

D. Phan img (1) : Br2 la chat oxi hoa, phan iimg (2) : H2S la chat khif. 

2. Hay ghep cap chat va tfnh chat ciia chat sao cho phii hgp : 

Chat Tinh chat ciia chat 

A. S a) cd tfnh oxi hoa 

B. SO2 b) cd tfnh khir 

C. H2S c) chat ran cd tfnh oxi hoa va tfnh khd 

D. H2SO4 d) khdng cd tfnh oxi hoa va tfnh khd 

e) chat khf cd tfnh oxi hoa va tfnh khd 

3. Hay chgn he so dimg ciia chat oxi hoa va cua chat khur trong phan img sau : 

KMn04 + H2O2 + H2SO4 -^ MnS04 + O2 + K2SO4 + H2O 

A. 3 va 5 B. 5 va 2 

C. 2 va 5 D. 5 va 3 

4. Hay lap bang so sanh nhufng tfnh chat gid'ng nhau, khac nhau gitira hai hgp chat ciia 

luu huynh la hidro sunfua va lUu huynh dioxit ve : 

a) Tfnh chat vat If. 

b) Tfnh chat hoa hpc, giai thfch va chumg minh bang phuang trinh hoa hgc. 

5. Hay lap nhGrng phuong trinh hoa hgc sau va cho bie't vai trd cua cac chat tham gia 

phan iTng : 

a) SO2 + Fe2(S04)3 + HjO -^ H2SO4 + FeS04 

b) SO2 + K2Cr207 + H2SO4 -^ K2SO4 + Cr2(S04)3 + H2O 

c) H2S + CI2 ^ S + HCI 

d) HjS + SO2 - ^ S + H2O 

e) SO2 + Br2 + H2O - ^ HBr + H2SO4 

6. Cho cac dung dich khdng mau ciia cac chat sau : NaCl, K2CO3, Na2S04, HCI, 

Ba(N03)2. Hay phan biet cac dung dich da cho bang phuong phap hoa hoc ma 

khdng dimg them hoa chat nao khac lam thudc thir. Viet cac phuang trinh hoa hgc, 

ne'u cd. 

7. a) Axit sunfuric dSc dugc dimg lam khd khf am, hay lay mot thf du. Cd mdt sd khf am 

khdng dugc lam khd bang axit sunfuric dSc, hay lay mdt thf du va cho bie't vi sao. 
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b) Axit sunfuric dac cd the bie'n nhieu hop chat hufu cO thanh than, dugc ggi la sU hoa 

than. Lay thf du ve sU hoa than ciia giucozo va saccaroza. Viet so dd phan uTng. 

c) Su lam kho va su hoa than ndi tren khac nhau nhU the nao ? 

8*. Co nhiing chat, trong phan img hoa hpc nay chiing la chat khir, nhUng trong phan img 

khac chiing la chat oxi hoa. Hay vie't phuong trinh hoa hpc minh hoa nhan dinh tren 

cho nhufng trUdng hgp sau : 

a) Axit; b) Oxit baza ; c) Oxit axit; d) Mudi ; e) Don chat. 

9. Co 100 ml H2SO4 98%, khdi lUOng rieng la 1,84 g/ml. NgUdi ta mudn pha loang the tich 

H2SO4 tren thanh dung dich H2SO4 20%. 

a) Tfnh the tfch nudc can dimg de pha loang. 

b) Cach pha loang phai tie'n hanh nhu the nao ? 

10. Hon hgp ran X gdm cd Na2S03, NaHS03 va Na2S04. Cho 28,56 g X tac dung vdi 

dung dich H2SO4 loang, dU. Khf SO2 sinh ra lam mat mau hoan toan 675 cm^ 

dung dich brom 0,2M. M$t khac 7,14 g X tac dung vUa dii vdi 21,6 cm^ dung djch 

KOH 0,125M. 

a) Viet phuang trinh hoa hpc. 

b) Tfnh thanh phan phan trSm ve khdi lUOng cac chat trong hon hgp X. 
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mi 46 LUYEN TAP CHUONG 6 

• Cung CO cac kien thurc : 

- Tinh chat hoa hgc (dSc biet la tfnh oxi hoa) cija cac don chat 
O2, O3, S. 

- Tinh chat hoa hoc cCia mgt so hgp chat : H2O2, H2S, SO2, 
SO3, H2SO4. 

• Ren luyen cac kT nang : Viet cac phtfOng trinh hoa hgc 
chirng minh tinh chat cua don chat, hgp chat cua oxi va 
It/u huynh. 

A - KIEN THLfC CAN NAM VUTNG 

I - TINH CHAT CUA OXI VA LLTU HUYNH 

1. Cau hinh electron nguyen ttr 

Nguyen tir O cd cau hinh electron : Is^ 2s2 2p4, cd 2 electron ddc than. Nguyen 
tir oxi khdng cd phan ldp d. 

Nguyen ttr S cd cdu hinh electron : ls2 2s2 2p6 3s2 3p4, cd 2 electron ddc than. 
Nguyen tir S cd phan ldp 3d chua cd electron. Nguydn tir S d trang thai kich thich 
cd the cd : 

- 4 electron ddc than : ls2 2s2 2p6 3s2 3p3 3di 

- 6 electron ddc than : ls2 2s2 2p6 3s' 3p3 3d2 

2. Tinh chat hoa hpc 

a) Cac nguydn td oxi va luu huynh cd dd am dien tuang dd'i ldn : chiing la nhiing 
nguydn td phi kim cd tinh oxi hod mqnh, dae biet la nguyen td oxi. 

b) Kha nang tham gia phan dng hod hgc : 

- Nguyen td oxi, oxi boa hau bet cdc kim loai, nhieu phi kim va nhieu hgp chat. 

Trong nhiing phan iing nay, sd oxi hod cua nguyen td oxi giam tii 0 xud'ng -2. 
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- Nguyen td luu huynh tac dung vdi nhi^u kim loai, mdt sd phi kim. Trong 
nhiing phan iing nay, sd oxi hod cua nguyen td luu huynh cd the' bien ddi 
nhu sau : 

+ Luu huynh tac dung vdi chdt khii manh, sd oxi hod ciia S giam tir 0 xud'ng -2. 
Trong nhiing phan ung nay, S the' hien tinh oxi hod. (Hay ddn ra nhung phuong 
tiinh hod hgc minh hoa). 

+ Luu huynh tdc dung vdi chdt oxi hod manh, sd oxi boa cua S tang tir 0 de'n +4 
hoac +6. Trong nhiing phan iing nay, S the hien tinh khir. (Hay ddn ra nhiing 
phuang trinh hod hgc minh hoa). 

II - TiNH CHAT CAC HOP CHAT CUA OXI, LUU HUYNH 

1. Hop chat cua oxi : Hidro peoxit (H2O2) 

Sd oxi hod cua nguydn td oxi trong hgp chdt H2O2 la - 1 , la sd oxi hod trung gian 
giita -2 va 0 ciia nguyen td oxi. H2O2 the hien tinh kbit khi nd tac dung vdi chat 
oxi hod, H2O2 the hien tinh oxi hod khi nd tac dung vdi chdt khir. (Hay ddn ra 
nhirng phuang tiinh hod hgc de minh boa). 

2. Nhung hop chat cua luu huynh : H2S, SO2, SO3, H2SO4 

Cd'u tao phan tir, cdc trang thai oxi hod vd nhiing tinh chdt boa hgc dac trung ciia 
cac hgp chdt ltm huynh ke tren dugc tdm tat bdng so dd sau : 

Trang thai 
oxi hoa 

Hop chat 

Tinh chat 
(Hay dan ra nhufng 
phuong trinh hoa 
hpc minh chiimg 
cho cac trudng 
hop ghi 6 ben) 

C^u tao ph§n tiir 

-2 
1 

0 
1 

+4 
1 

+6 
1 

1 1 1 1 
H2S 

Tfnh khuf 
-2 0 
S ^ S 
-2 +4 

s -^ s 
-2 +« 

s ^ s 

H H 

s 

Tfnh oxi hoa 
0 -2 
S ^ S 

Tmh khif 
0 +4 
S ^ S 
0 +6 

s -> s 

S02,H2S03 

Tfnh oxi hoa 
+4 0 
S ^ S 

Tfnh khuf 
44 +6 

s -̂  s 

0 0 

S03,H2S04 

Tfnh oxi hoa 
+6 +4 

s ^ s 
+6 0 

S -^ S 
+6 -2 

s ^ s 

H-O 0 

H-O 0 
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B - BAi TAP 

1. Chat nao sau day vC/a cd tfnh oxi hoa, vira cd tfnh khir ? 

A. O3. 

B. H2SO4. 

C. H2S. 

D. H2O2. 

2. Cau nao sau day khong didn ta dung tfnh chat cua cac chat ? 

A. O2 va O3 cimg cd tfnh oxi hoa, nhimg O3 cd tfnh oxi hoa manh han. 

B. H2O va H2O2 cimg cd tfnh oxi hoa, nhUng H2O cd tfnh oxi hoa yeu hon. 

C. H2SO3 va H2SO4 cimg cd tfnh oxi hoa, nhUng H2SO4 cd tfnh oxi hoa manh hOn. 

D. H2S va H2SO4 cimg cd tfnh oxi hoa, nhUng H2S cd tfnh oxi hoa yeu hon. 

3. Axit sunfuric tham gia phan img vdi cac chat, tuy thudc vao dieu kien ciia phan ifng 

(ndng dp ciia axit, nhiet dp cua phan ifng, mdc dp hoat ddng ciia chat khir) cd nhufng 

phan img hoa hpc : 

H2SO4 + HI -^ I2 + H2S + H2O 

H2SO4 + HBr -^ Br2 + SO2 + H2O 

H2SO4 + Fe ^ Fe2(S04)3 + SO2 + H2O 

H2SO4 + Zn - ^ ZnS04 + SO2 + HjO 

H2SO4 + Zn - > ZnS04 + S + H2O 

H2SO4 + Zn ^ ZnS04 + H2S + HjO 

a) Hay cho bie't sd oxi hoa ciia nhufng nguyen td nao thay ddi va thay doi nhu the nao ? 

b) Lap phuang trinh hoa hpc ciia nhifng phan ifng tren. 

c) Cho bie't vai trd ciia nhifng chat tham gia cac phan img oxi hoa - khif tren. 

4. Nhung dung cu bang bac hoac ddng se chuyen thanh mau den trong khong khf hay 

trong nUdc cd chda hidro sunfua, la do chiing bj phii bang mot Idp mudi sunfua kim loai 

cd mau den theo cac phan img sau : 

Ag + H2S + 0 2 ^ Ag2S + H2O 

Cu + H2S + 0 2 ^ CuS + H2O 

a) Hay xac dinh sd oxi hoa cua nhifng nguyen td tham gia phan img oxi hoa - khif. 

b) Lap phuong trinh hoa hpc ciia nhufng phan img tren. 

c) Cho bie't vai trd ciia nhifng chat tham gia phan img oxi hoa - khif. 
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5. Ne'u dot Mg trong khong khf roi dUa vao binh dung khi luu huynh dioxit, nhan tha'y cd 2 

chat bdt dugc sinh ra : bot A mau trang va bdt B mau vang. Bdt B khong tac dung vdi 

dung djch axit sunfuric loang, nhUng chay dUpc trong khdng khf, sinh ra khf C lam mat 

mau dung djch kali pemanganat. 

a) Hay cho bie't ten cac chat A, B, C va giai thfch. 

b) Viet phuong trinh hoa hpc cua cac phan ifng da xay ra. 

6. Trong phdng thf nghiem, ngudi ta cd the dieu che khf clo bang nhung phan img sau : 

a) Dimg Mn02 oxi hoa dung dich HCI dac. 

b) Dimg KMn04 oxi hoa dung djch HCI dSc. 

c) Dung H2SO4 d§c tac dung vdi hdn hgp NaCl va Mn02. 

Hay vie't cac phuong trinh hoa hpc. 

7. NhOng hidro halogenua nao cd the dieu che dUpc khi cho axit sunfuric dac tac dung 

lan lupt vdi cac mudi : 

a) Natri florua ; b) Natri clorua ; c) Natri bromua ; d) Natri iotua. 

Giai thich va vie't phuong trinh hoa hpc . 

8. Mot binh kfn diing oxi d nhiet dp t°C cd ap sua't P^ (atm), sau khi phdng tia Ida dien de 

chuyen oxi thanh ozon binh dugc dua ve nhiet dp ban dau, ap sua't khf trong binh luc 

nay la P2. Tie'p tuc dan khi trong binh qua dung djch Kl (dU), thu dugc dung dich A va 

2,2848 Ift khf (dieu kien tieu chuan). 

a) Tinh hieu suat ciia qua trinh ozon hoa. Bie't rang de trung hoa dung dich A can diing 

150 ml dung djch H2SO4 0,08M. 

b)Tinh P2 theo P^. 

9. Oleum la gi ? 

a) Hay xac dinh cdng thdc ciia oleum A, biet rang sau khi hoa tan 3,38 g A vao nudc, 

ngudi ta phai dimg 800 ml dung dich KOH 0,1M de trung hoa dung dich A. 

b) Can hoa tan bao nhieu gam oleum A vao 200 g nudc de dugc dung djch H2SO4 10% ? 

10. Nung 81,95 g hdn hpp gdm KCl, KNO3 va KCIO3 (xiic tac thich hgp) den khi khdi lupng 

khong ddi. San pham khf sinh ra tac dung vdi hidro, thu dUpc 14,4 g H2O. San pham 

ran sinh ra dupc hoa tan trong nUdc rdi xif If dung dich nay bang dung djch AgN03, sinh 

ra 100,45 g AgCl ket tiia. 

a) Viet cac phuong trinh hoa hpc. 

b) Xac djnh khdi lupng moi mudi trong hdn hop ban dau. 
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(Bdi 47 BAI THUC HANH sd 5 
"̂  TINH CHAT CUA OXI, LUU HUYNH 

• Biet thao tac thi nghiem an toan, chinh xac. 

• Thi nghiem chiimg minh diroc ring : 

- Oxi va li/u huynh la nhtimg don chat phi kim co tinh oxi hoa 
manh. Nguyen to oxi c6 tinh oxi hoa manh hon li/u huynh. 

- Lifu huynh ngoai tinh oxi hoa con c6 tfnh khCf. 

- LUu huynh c6 the bie'n ddi trang thai theo nhiet do. 

I - NOI DUNG THI NGHIEM VA CACH TIEN HANH 
Thi nghiem I : Tinh oxi hod ciia cdc dan chdt oxi vd licu huynh 

- Dot ndng dd mdt doan day thep xoan trdn nggn lira den cdn rdi dua nhanh vao 

binh dung khi oxi. Quan sat hien tugng, viet phuang trinh boa hgc va xac dinh 

vai trd cdc chat tham gia phan iing. 

- Cho mdt it hdn hgp bdt sdt va luu huynh vao ddy dng nghiem. Dun ndng dng 

nghiem tren nggn lira den cdn cho den khi phan iing xay ra. 

Quan sdt hien tugng, viet phuang trinh hod hgc va xac dinh vai trd cac chd't tham 

gia phan ting. 

Thi nghiem 2 : Tinh khic ciia luii huynh 

Dot ltm huynh chay trong khdng khi rdi dua vao binh dung khi oxi. Quan 

sat hien tugng, vie't phuang trinh hod hgc va xdc dinh vai trd cac chd't tham 

gia phan iing. 

Thi nghiem 3 : SiC hien ddi trqng thdi ciia luu huynh theo nhiet do 

Dun ndng lien tuc mdt it luu huynh trong dng nghiem tren nggn l ia den cdn. 

Quan sat sii bien ddi trang thai cua luu huynh khi nhiet do tang ddn. Giai thich 

stl bie'n ddi trang thai eua ltm huynh theo nhiet do. 

II - VI^T TUONG TRINH 
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BAI THirc HANH SO 6 

TINH CHAT CAC HOP CHAT 
CUA LUU HUYNH 

• Biet thao tac thi nghiem an toan, chinh xac, dac biet doi 
vdi axit sunfuric dac. 

• Thi nghiem chumg minh diroc ring : 

- Tfnh khCf cua hgp chat hidro sunfua. 

- Tfnh oxi hoa va tfnh khuf cua luu huynh dioxit. 

- Tfnh oxi hoa va tfnh hao nu6c cCia axit sunfuric d§c. 

- NOI D U N G T H I N G H I E M V A CACH TIEN HANH 

Thi nghiem I : Dieu chi vd chicng minh tinh kinc ciia hidro sunfua 

- Ldp dung cu dieu che khi H2S tir FeS va dung dich HCI (hinh 6.17). 

- Ddt khi H2S thoat ra tir dng vudt nhgn. Quan 

sat hien tugng, vie't phuang trinh boa hgc, xdc 

dinh vai trd cua cac chat tham gia phan irng. 

Thi nghiem 2 : Dieu che vd cluing luinli tinh 

chdt hod hgc ciia luu huynh dioxit 

- Ldp dung cu dieu che SO2 tir Na2S03 va dung 

dich H2SO4 (hinh 6.12) 

- Tinh khu: Ddn khi SO2 vao dung dich KMn04 
loang. Quan sat hien tugng, viet phuang trinh 
hoa hgc, xdc dinh vai trd ciia cdc chdt tham gia 
phan ling. 

- Tinh oxi hod : 

+ Ddn khi HjS dieu che dugc d thi nghiem 1 vao 
nudc, dugc dung dich axit sunfuhidric. 

Hinh 6.17. Thi nghiem dieu che va 
chUng minh tinh khCt cua H2S 
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+ Ddn khi SO2 vao dung dich axit sunfuhidric. 

Quan sat hien tugng, viet phuang trinh hod hgc, xac dinh vai tro cua cac chd't 
tham gia phan iing. 

Thi nghiem 3 : Tinh oxi hod vd tinh hdo nudc ciia axit sunfuric ddc 

- Tinh oxi hod : 

+ Nhd vai gigt H2SO4 dac vao dng nghiem (phai het siic thdn trgng), cho mdt 
manh nhd Cu vao dng nghiem, dun ndng nhe trdn nggn lira den cdn. 

+ Quan sat hien tugng, vie't phuang trinh hod hgc, xdc dinh vai trd cua cdc chd't 
tham gia phan iing. 

- Tinh hdo nudc : 

+ Cho mdt thia nhd dudng kinh hoac bdt gao vao dng nghiem. Nhd vai gigt 
H2SO4 dac vdo dng nghiem. 

+ Quan sat hien tugng, viet phuang trinh boa hgc va giai thich. 

II - VIET TUONG TRINH 
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Chuang W^ 

TOG DO PHAN UTNG 
VA ; 
CAN BANG HGA HOG 

y/ Cac phan ifng hoa hgc xay ra nhanh, cham rat khac 
nhau, nghTa la xay ra vdi to'c do rat khac nhau. Ne'u mgt 
phan ifng hoa hgc xay ra cham 6 dieu kien thudng thi 
bang each nao cd the tang dugc tdc do cCia nd len ? 
^ Cd phai mgi phan img deu chuyen hoa hoan toan cac 
chat phan ifng thanh cac san pham khdng ? Ne'u phan 
ifng chi xay ra 6 mifc do nao dd thi lam the nao cd the 
tang dugc hieu suat chuyen hoa cac chat phan dng thanh 
cac san pham ? 

Den xi axetilen-oxl dung de han, cat kim loai. 
Nhiet do cua ngpn Ida axetilen chay trong oxi 
cao hdn nhieu (dat khoang 3000°C) so v6l 
chay trong khong khi. 

Lo Sa-to-li-e 
(H. Le Chateller) 

(1850-1936) 
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mi 49 Tdc DO PHAN UNG HOA HOC 

• Biet toe do phan umg hoa hpc va chat xuc tac la gi. 

• Hieu cac yeu to anh hudng den toe do phan umg hoa hoc. 

I - KHAI NIEM VE TOC DO PHAN UNG HOA HOC 

1. Thi nghiem 

Chuan bi ba dung dich BaCl2, Na2S203(*) vd H2SO4 cd ciing ndng do la 0,1 molA 
de thuc hien hai phan iing sau : 

BaCl2 + H2S04 ^ B a S 0 4 i + 2HCl (1) 

Na2S203 + H2SO4 -> S | + SO2 + H2O + Na2S04 (2) 

a) Dd 25 ml dung dich H2SO4 vao cdc dung 25 ml dung dich BaCl2, ta thdy xudt 
hien ngay ket tiia trdng ciia BaS04. 

b) Dd 25 ml dung dich H2SO4 vao cdc khac dung 25 ml dung dich Na2S203, 
mdt lat sau mdi thay mau trdng due ciia S xuat hien. 

Tir hai thi nghiem tren ta thdy rdng, phan iing (1) xay ra nhanh hon phan img (2). 
Ndi chung, cac phan iing hod hgc khdc nhau xay ra nhanh, cham rat khac nhau. 
De danh gia mdc do xay ra nhanh hay cham ciia cdc phan iing boa hgc, ngudi 
ta dua ra khai niem tdc do phan ting boa hgc, ggi tdt la tdc do phdn ung. 

2. Toe dp phan ung 

Mgi phan ung hod hgc deu cd the bieu dien bdng phuang trinh tdng quat sau : 

Cac chat phan ting -> Cac san pham 

Trortg qua trinh dien bien ciia phan iing, ndng do cac chat phan iing giam ddn, 
ddng thdi ndng do cac san pham tang ddn. Phan iing xay ra cang nhanh thi trong 
mdt dan vi thdi gian ndng do cac chdt phan ting giam vd ndng do cac san pham tang 

(*) Natri ttiiosunfat. 
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cdng nhieu. Nhu vay, cd the dung do bien thien ndng do theo thdi gian cua mdt 

chat bat ki trong phan iing lam thudc do tdc do phan ting. 

Tdc do phdn dng la do biin thiin ndng do cua mdt trong cdc chdt phdn dng hodc 
sdn phdm trong mgt dan vi thdi gian. 

Ndng do thudng dugc tinh bang mol/1, cdn dan vi thdi gian cd the la giay (s), 
phut (ph), gid (h),... 

Tdc do phan ting dugc xac dinh bdng thuc nghiem. 

3. Toe do trung binh cua phan ung 

Xet phan iing : A ^ B 

O thdi diem tj , ndng do cbdt A (chat phan iing) la Cj molA. 6 thdi diem t2, ndng 
do chat A la C2 mol/1 (C2 < Cj vi trong qua trinh dien ra phan iing ndng do chat 
A giam dan). 

Tdc do cua phan ifng tfnh theo chat A trong khoang thdi gian tir tj den t2 dugc 

xac dinh nhu sau : 

C1-C2 _ C2-C1 _ AC 
V = +-

t 2 - t i t 2 - t i At 

Ne'u tdc do dugc tinh theo san pham B thi : 

0 thdi diem tj, ndng do chat B la Ĉ  mol/l. O thdi diem t2 ndng dp chat B la 

C^ mol/1 ( C^ > CJ vi ndng do chat B tang theo thdi gian diin ra phan iing). Ta cd : 

C 2 - C ; _ AC 
V = + 

t o - t . At 

Trong dd, v la tdc do trung binh ciia phan iing trong khoang thdi gian 

tit t] de'n t2. 

Thi du, xet phan iing phan buy N2 O5 trong dung mdi CCI4 d 45^0 : 

N2O5 ^ N2O4+ ^ 0 2 ^ * ) (3) 

Bdng each do the tich oxi thoat ra, ta cd the tinh dugc ndng do N2O5 d timg thai 

diem dien bie'n ciia phan img. Tir dd lap dugc bang 7.1. 

(*) Trong hoa hoc co nhOng trucmg tiop phai dCing he sd ti luong la phan so va hieu la sd moi chai. 
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Bang 7.1 

Su phan huy cua NjOg trong dung moi CCI4 6 45°C 

Thdi gian, s 
i 

At, s 

! 

184 

1 
319 

526 
j 

867 

184 

135 

207 

341 

Nong do N2O5, mol/1 

2,33 

2,08 

1,91 

1,67 

1,36 

-AC, mol/1 

0,25 

0,17 

0,24 

0,31 

V, mol/(l.s) 

1,36.10-3 

1,26.10-3 

1,16.10-3 

9,1.10-4 

Tir cac so lieu trong bang 7.1, ta thdy tdc do trung binh ciia phan iing giam dan 
theo thdi gian, ting vdi su giam dan cua ndng do chat phan img (N2O5), do dd 
ngudi ta thudng xdc dinh tdc do d timg thdi diem, dugc ggi la tdc do tdc thdi (v). 

Ghi chu : He so ti lugng cac chat trong phuang trinh hod hgc ciia mdt phan iing 

thudng khac nhau, do dd de quy tdc do cua mdt phan ting ve cimg mdt gia tri, 

trong cdng thtic tinh tdc do phan iing cdn chia them cho he so ti lugng ciia chdt 

dugc lay de tinh tdc do. Chang ban, dd'i vdi phan ting (3) da dua ra d tren, cdng 

thiic tinh tdc do trung binh theo oxi nhu sau : v = + AC 
0,5At 

Thi du, sau 184 giay dau den, ndng do oxi tao thdnh theo phan iing (3) bdng mdt 

nira ndng do N2O5 da phan ung, nghia la bdng 
0,25 

0,125 mol/1 (xem bang 7.1). 

Tdc do trung binh ciia phan iing trong khoang 184 giay dau tidn tinh theo oxi la : 

0,125 
V = + 

0,5x184 
= 1,36.10"^moi/(l.s) 
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25 ml dcj 
H2SO4 0,1M 

l O m I d d 
NajSsOsO.IM 

+ 
15 ml nacfc cat 

II - CAC YEU TO ANH HUONG DEN TOC DO PHAN UNG 

1. Anh huong cua nong do 

Thi nghiim 1 : Thuc hien phan iing (2) vdi cdc ndng dd Na2S203 khac nhau 
(hinh 7.1). 

Chuan bi hai cdc sau : Cdc (a) dung 25 ml dung dich Na2S203 0,1M, cdc (b) 
dung 10 ml dung dich Na2S203 0,1M, them vao cdc (b) 15 ml nudc cat de pha 
loang dung dich. 

Dd ddng thdi vao mdi cdc 25 ml dung dich H2SO4 0,1M. Dimg dua thuy tinh 
khudy nhe dung dich trong ca hai ede. 

25 ml dd 
H2SO4 0,1M 

+ 

25 ml dd 

N a j S j O j O . I M 

a) b) 

Hinh 7.1 . Thi nghiem anh hudng cua ndng do den tdc do phan Ung 

So sanh thdi gian xudt hien mdu trdng duc^*) cua luu huynh trong hai cdc, ta thdy 
luu huynh xudt hien trong cdc (a) sdm ban, nghia la tdc do phan ifng trong cdc (a) 
ldn ban. 

Gidi thich. Dieu kien de cdc chat phan iing vdi nhau (thi du Na2S203 va H2SO4) 

la chiing phai va cham vao nhau, tdn sd va cham (sd va cham trong mdt don vi 

thdi gian) cang ldn thi tdc do phan ifng cang ldn. Khi ndng do cac chdt phan ung 

tang, tdn sd va cham tang, nen tdc do phan ifng tang. Tuy nhien, khdng phdi mgi 

va cham deu gay ra phan iing, chi cd nhiing va cham cd hieu qua mdi xay ra 

phan ling. Ti sd giiia sd va cham cd hieu qua va sd va cham chung phu thugc vao 

ban chat cac chdt phan iing, nen cac phan ung khac nhau cd tdc do phan irng 

khdng gid'ng nhau. 

Kit ludn : Khi tdng ndng do chd't phdn img, tdc do phdn img tdng. 

(*) Luu huynh tao thanh nhilu se co mau vang nhat 
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2. Anh hudng cua ap suat 

Ap sudt anh hudng den tdc do phdn irng cd chd't khi. Khi tang dp sudt, ndng do 
chat khi tang theo, nen anh budng ciia dp suat den tdc do phan ung gid'ng nhu 
anh hudng cua ndng do. 
Thi du, xet phan iing sau dugc thuc hien d nhiet do 302°C : 

2Hl(k) -^ H2(k) + l2(k) 

Khi dp sudt ciia HI la 1 atm, tdc do phan ting do dugc la 1,22.10-8 mol/(l.s). 

Khi dp sudt ciia HI la 2 atm, tdc do phan ung la 4,88.10-8 mal/(l.s). 

Ki't ludn : Ddi vdi phdn dng cd chd't khi, khi tdng dp sudt, tdc do phdn dng tdng. 

3. Anh hirong ciia nhiet do 

Thi nghiim 2 : Thuc hien phan iing (2) d hai nhiet do khac nhau (hinh 7.2). 

25 ml dd ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H 

+ 
25 ml dd ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H 
NajSjOjO.IM • • • • • ^ ^ • ^ ^ ^ ^ ^ B NajSjOaO.IM 
(phan Ung duac thuc hien B ' ^ ^ B I iP^'^n dng duac thUc hien 
d nhiet do thudng) ^~W^ wKm J^T <^ l<hoang 50 °C) 

Hinh 7.2. Thi nghiem anh hudng cua nhiet do den toe do phan Ung 

De thuc hien phan iing trong cdc (b), cdn dun ndng trudc hai dung dich Na2S203 
va H2SO4. Phan iing dugc thuc hien gid'ng nhu d thi nghiem anh hudng cua ndng 
do. Ket qua la luu huynh xudt hien trong cdc (b) sdm ban, nghia la d nhiet do 
cao tdc do phan iing ldn han d nhiet do thdp. 

Gidi thich : Khi tang nhiet do phan dng ddn de'n bai he qua sau : 
• Tdc do chuyen ddng ciia cac phan ttr tang, ddn den tan so va cham giira 

cdc phdn tir chdt phan iing tang. 
• Tan sd va cham cd hieu qua giiia cac phan tir chdt phan iing tang nhanh. 

Day la yeu td chinh lam cho tdc do phan iing tang nhanh khi tang nhiet do. 

Kit ludn : Khi tdng nhiet do, tdc do phdn ung tdng. 
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4. Anh huong cua dien tich tiep xuc 
Thi nghiim 3 : Cho hai mdu da vdi (CaC03) cd khdi lugng bdng nhau, trong dd 
mdt mdu cd kich thudc hat nhd ban mdu cdn lai, ciing tac dung vdi hai the tich 
bdng nhau ciia dung dich HCI du cimg ndng do (hinh 7.3). 

50 ml dd HCI 6% ^^^^^^^^^B^g^^^M 50 ml dd HCI 6% 

Da voi (dang k h o i ) — ^ — Da vol (hat nho) 

Hinh 7.3. Thi nghiem anh hudng cua dien tich tiep xuc cac chat phan Ung den toe do phan Ung 

Phan iing xay ra nhu sau : CaC03 + 2HC1 -^ CaCl2 + COjT + H2O 

Ta tha'y thdi gian de CaC03 phdn iing het trong cdc (b) it ban trong cdc (a). 
Gidi thich : Chdt rdn vdi kich thudc hat nhd (da voi hat nhd) cd tdng dien tich 
be mat tie'p xiic vdi chdt phan iing (HCI) ldn ban so vdi chat rdn cd kich thudc 
hat ldn ban (da vdi dang khdi) ciing khdi lugng, nen cd tdc do phan irng ldn ban. 

Kit ludn : Khi tdng diin tich dip xiic cdc chdt phdn dng, tdc do phdn icng tdng. 

5. Anh hirdng cua chat xiic tac 
Chdt xiic tdc Id chdt ldm tdng tdc do phdn icng^*K nhung cdn Iqi sau khi phdn 
img kit thiic. 

Thi du, H2O2 phan huy cham trong dung dich d nhiet do thudng theo phan 
ling sau : 

2H2O2 ^ 2H2O + 0 2 t 

Ne'u cho vdo dung dich nay mdt it bdt Mn02, bgt oxi se thoat ra rat manh. Khi 
phan ling ket thiic, Mn02 vdn cdn nguyen ven. Vay Mn02 la chdt xiic tac cho 
phan ling phan buy H2O2. 
Ngodi cac yeu td tren, mdi trudng xay ra phan iing, tdc do khudy tron, tac dung 
ciia cac tia biic xa,... ciing anh hudng ldn den tdc do phan ting. 

(*) Chai lam giam tdc do ptian iing duoc goi la ciidt uc r/)/phan ung. 
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Ill - Y NGHiA THUC TIEN CUA TOC OO PHAN UNG 

Cac ydu td anh hudng den tdc do phan iing dugc van dung nhieu trong ddi sdng 
va san xudt. Thi du, nhiet do ciia nggn lira axetilen chay trong oxi cao hon nhidu 
so vdi chay trong khdng khi, tao nhiet do ban cao ban. Thuc phdm nd'u trong ndi 
dp sudt chdng chin ban so vdi khi ndu d dp suat thudng. Cac chd't dot rdn nhu 
than, ciii cd kich thudc nhd ban se chay nhanh ban. De tang tdc do tdng hgp 
NH3 tir N2 va H2 ngudi ta phai dung cha't xiic tdc, tang nhiet do va thuc hien d 
dp suat cao. 

BAI TAP 

1. y nao sau day la diing ? 

A. Bat cd phan dng nao cung chi van dung dugc mdt trong cac yeu td anh hudng den 
tdc do phan dng de tang tdc dp phan dng. 

B. Bat cd phan img nao cung phai van dung dii cac yeu to anh hudng den tdc dp phan 
dng mdi tang dUpc tdc dp phan irng. 
C. Tuy theo phan img ma van dung mot, mot sd hay tat ca cac yeu td anh hudng den 
tdc dp phan ung de tang tdc dp phan img. 
D. Bat cd phan img nao cung can chat xiic tac de tang tdc dp phan dng. 

2. Yeu td nao dUdi day khong anh hudng den tdc dp ciia phan img mot chieu sau ? 

2KCI03(r) -^ 2KCI(r) + 302(k) 

A. Nhiet dp. 

B. Chat xuc tac. 

C. Ap suat. 

D. Kich thudc ciia cac tinh the KCIO3. 

3. Tim mot sd thi du cho moi loai phan dng nhanh va cham ma em quan sat dUpc trong 
cudc sdng va trong phong thi nghiem. 

4. Tdc dp phan img la gi ? 

5. Hay cho biet cac yeu td anh hudng de'n tdc dp phan dng va anh hudng nhU the nao ? 
Giai thich (neu cd the). 

6. Hay cho biet ngUdi ta Igi dung yeu td nao de tang tdc dp phan img trong cac trUdng 
hpp sau : 

a) Dung khong khi nen, ndng thdi vao Id cao de ddt chay than cdc (trong san xuat gang). 

b) Nung da vdi d nhiet dp cao de san xuat voi sdng. 

c) Nghien nguyen lieu trudc khi dUa vao Id nung de san xuat clanhke (trong san xuat 
xi mang). 
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7. Cho 6 g kem hat vao mot cdc diing dung dich H2SO4 4M (du) d nhiet dp thudng. 

Neu giii nguyen cac dieu kien khac, chi bien ddi mot trong cac dieu kien sau day thi 

tdc dp phan dng ban dau bien ddi nhu the nao (tang len, giam xudng hay khong ddi) ? 

a) Thay 6 g kem hat bang 6 g kem bdt. 

b) Thay dung dich H2SO4 4M bang dung djch H2SO4 2M. 

c) Thuc hien phan dng d nhiet dp cao hon (khoang 50°C). 

d) Dung the tich dung dich H2SO4 4M gap doi ban dau. 

8. Giai thich tai sao nhiet dp ciia ngpn lira axetilen chay trong oxi cao hdn nhieu so vdi 
chay trong khong khi. 

•, . •, 4 -̂  

9*. Hai mau da voi hinh cau cd cimg the tich la 10,00 cm3 (the tich hinh cau V = —m, 
r la ban kinh cua hinh cau). 
a) Tinh dien tich mat cau cua mdi mau da dd (dien tich mat cau S - 4nr'^). 

b) Ne'u chia mot mau da tren thanh 8 qua cau bang nhau, mdi qua cau co the tich la 
1,25 cm3. So sanh tong dien tich mat cau ciia 8 qua cau do vdi dien tich mat cau ciia 
mau da 10,00 cm3. 

Cho moi mau da tren (mot mau vdi the tich 10,00 cm^, mau kia gom 8 qua cau nho) 
vao m6i cdc deu chda dung dich HCI ciing the tich, cung nong dp. Hoi tdc dp phan dng 
trong cdc nao Idn hdn ? Giai thich. 

I ^11 Ueii 

CON BO CANH CUNG BRACHINUS TU VE NHU THE NAO ? 

Bo canh cung Brachinus cd hai tuyen d gan hau mon. Mdi tuyen co hai ngan : 

Ngan trong chua dung dich hidroquinon va hidro peoxit, ngan ngoai chua hon hop 

men (enzim) la nhung chat xiic tac. Khi bi de doa, con bo tiet dung dich tu ngan 

trong ra ngan ngoai, d day vdi su cd mat chat xuc 

tac enzim, phan ung sau xay ra : 

C6H4(OH)2 + H2O2 - ^ 
(hidroquinon) 

C6H4O2 + 2H2O 
(quinon) 

Phan ung toa nhiet, hdn hap cac chat ndng len. 

Luc dd con bo phun hoa chat ve phia ke thii de 

xua dudi nd. 
Con bq canh cUng dang phun hoa 

chat ve phia ke thu de tu ve 
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(Bdi 50 CAN BANG HOA HOC 

• Hieu can bling hoa hoc va dai lirong dac tri/ng cho no la 
hing so can bang. 

• Hieu sir chuyen djch can bing la gi va chuyen djch nhir 
the nao khi bien doi nong do, ap suat, nhiet do. 

• Siir dung bleu thiirc hing so can bing de lam cac bai tap 
don gian. 

I - PHAN UNG MOT CHIEU, PHAN UNG THUAN NGHICH VA CAN BANG 
HOA HOC 

1. Phan ung mot chieu 

Xet phan irng : 2KCIO3 ^"^^^ > 2KC1 + 3O2 

Khi dun ndng cdc tinh the KCIO3 cd mat chdt xiic tac Mn02, KC103-phan buy 
thanh KCl va O2. Ciing trong dieu kien dd, KCl va O2 khdng phan iing dugc vdi 
nhau tao lai KCIO3, nghia la phan ting chi xay ra theo mdt chieu td trdi sang 
phai. Phan ting nhu the dugc ggi la. phdn dng mot chiiu. Trong phuang trinh hoa 
hgc cua phan ung mdt chieu, ngudi ta dung mdt mui tdn chi chieu phan iing. 

2. Phan img thuan nghich 

Xet phan img : CI2 + H2O ^ HCI + HCIO 

O dieu kien thudng, CI2 phan iing vdi H2O tao thanh HCI va HCIO, ddng thdi 
HCI vd HCIO sinh ra cung tac dung dugc vdi nhau tao lai CI2 va H2O, nghia la 
trong ciing dieu kiin phdn dng xdy ra theo hai chieu trdi ngugc nhau. Phan iing 
nhu the dugc ggi la phdn ung thudn nghich. 

Trong phuang trinh hoa hgc ciia phan iing thuan nghich, ngudi ta dung hai mui 
ten ngugc chieu nhau thay cho mdt miii ten dd'i vdi phan ting mdt chieu. 
Chieu mui tin td trdi sang phdi la chieu phdn dng thudn, chieu mui ten td phdi 
sang trdi la chiiu phdn dng nghich. 
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Hinh 7.4. Subien thien toe dd phan Ung 
thuan va phan Ung nghich theo thdi gian 

3. Can bang hoa hpc 

Xet phan iing thuan nghich sau : 

H2 (k) + I2 (k) ^ 2HI (k) 
Cho H2 va I2 vao trong mdt binh kin d 
nhiet do cao va khdng ddi. Liic ddu tdc 
do phan iing thuan (vJ ldn vi ndng do H2 
va I2 ldn, trong khi do tdc do phan iing 
nghich (v^) bdng khdng, vi ndng do HI 
bdng khong. Trong qua tnnh dien ra phan 
ling ndng do H2 vd I2 giam ddn nen v, 
giam ddn, cdn v^ tang dan, vi ndng do HI 
tang ddn. Den mdt luc nao dd Vj bdng v,,, 
khi dd ndng do cac chat trong phan iing 

thuan nghich tren day dugc giir nguyen, t 
ne'u nhiet do khdng bien ddi. Trang thai 
nay ciia phdn iing thuan nghjch dugc ggi 
la cdn bdng hod hgc (hinh 7.4). 

0 trang thai can bang, phan ting khdng dimg lai, ma phan ung thuan va phan 
ling nghich vdn xay ra, nhung vdi tdc do bdng nhau (v, = v^). Dieu nay cd nghia 
la trong cung mgt dan vi thdi gian, ndng do cac chat phan iing giam di bao nhieu 
theo phan iing thuan lai dugc tao ra bay nhieu theo phan iing nghich. Do dd, cdn 
bang hod hgc la cdn bdng ddng. 

Kit ludn : Cdn bang hod hgc Id trqng thdi cua phdn icng thudn nghich khi tdc 
do phdn dng thudn bang tdc do phdn img nghich. 

Dac diem ciia phan ung thuan nghich la cac chat phan iing khong chuyen hoa 
hoan toan thanh cac san pham, nen trong he can bdng ludn ludn cd mat cac chat 
phan iing va cac san pham. 

Thi du, cho 0,500 mal/l(*) H2 va 0,500 mol/1 I2 vao trong mgt binh kin d nhiet 

do 430°C. Neu phan ung la mdt chieu thi H2 va I2 se phan iing bet tao thanh 

1,000 mol/1 HI. Nhung day la phan irng thuan nghich, nen chi thu dugc 

0,786 mol/1 HI vd cdn lai 0,107 molA H2, 0,107 mol/112. 

Tinh hinh tuang tu khi dun ndng 1,000 mol/l HI trong binh kin d 430°C. Ket qua 

cung chi tao thanh 0,107 mol/1 H,, 0,107 moI/1 h va cdn lai 0,786 mol/1 HI. 

(*) Ddi \6\ chai khf, nong do mol/1 la sd moi khf co trong 1 1ft khf. 
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II - HANG SO CAN BANG 

1. Can bang trong he dong the**' 

Xet he can bdng sau : 

N2O4 (k) ^ 2NO2 (k) (1) 

Nghien Cliu bang thuc nghiem he cdn bdng nay d 25°C, ngudi ta da thu dugc cdc 
sd lieu trong bang 7.2. 

Bang 7.2 

He can being N20^ (k) ^ 2NO2 (k) 6 25«C 

Nong do ban dau, 
niol/l 

[N204]o [N02]o 
( 
L 

0,6700 0,0000 

0,4460 1 0,0500 

0,5000 0,0300 

0,6000 0,0400 
i 
! 

0,0000 0,2000 

Nong do d tran§ thai 
can bing, mol/l 

[N2O4] [NO2] 

0,6430 0,0547 

0,4480 0,0457 
1 I 

0,4910 0,0475 

0,5940 0,0523 

0,0898 0,0204 

Tl so nong do luc 
can bing 

[N02f 
[N2O4] 

4,65.10-3 

4,66.10-3 

4,60.10-3 

4,60.10-3 

4,63.10-3 

Tir cac sd lieu trong bang 7.2 ta thdy ti sd ndng dd liic can bdng : ^ ^ 
[N2O4] 

hdu nhu khdng ddi vdi gia tri trung binh la 4,63.10"3, du cho ndng do ban dau 

cua N2O4 va NO2 bie'n ddi. Gia tri khdng ddi nay dugc xdc dinh d 25°C va ndng 

do cac cha't liic can bdng, nen dugc ggi la hdng sd cdn bang ciia phan ung d 

25°C. Hdng sd cdn bdng dugc ki hieu bdng chii K. Dd'i vdi phan iing (1) ta cd 

bieu thdc hdng sd cdn bdng nhu sau : 

(*) He ddng the la he khdng cd be mat phSn chia trong he. Thf du : he gdm cac chai khf 
he gom cac chai tan trong dung dich. 
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KP = -ji ^ = 4,63.10"^ d25°C 
[N2O4] 

Trong dd : [NO2] va [N2O4] la ndng do mol/1 ciia NO2 va N2O4 d trang thai can 

bdng. Sd mil 2 d ndng do NO2 va sd mu 1 d ndng do N2O4 ting dung vdi he sd 

ti lugng cua chiing trong phuong tnnh hod hgc ciia phan iing (1). 

Hang so cdn bdng K^ cua phdn dng xdc dinh chi phu thudc vdo nhiet do. 

Mdt each tdng qudt, ne'u cd phan ung thuan nghich sau : 

aA + bB ^ cC + dD 

A, B, C vd D la nhiing chat khi hoac nhiing chat tan trong dung dich. 

Khi phan iing d trang thai can bdng, ta cd : 

^ ^ [CfiPf 

Trong dd : [A], [B], [C] va [D] la ndng do molA ciia cac chat A, B, C va D d 
trang thai can bang ; a, b, c va d la he sd ti lugng cdc chat trong phuang trinh 
hod hgc ciia phan dng. Ndng do cac chdt d ve phai phuang trinh boa hgc dugc 
dat d tir sd, cdn ndng do cdc chat d ve trai phuang trinh hoa hgc dugc dat d 
mdu sd. 

2. Can b^ng trong he di thd' 

Xet he cdn bang sau : C(r) + CO2 (k) ^ 2C0 (k) 

Ndng do ciia chdt rdn dugc coi la hdng sd, nen nd khdng cd mat trong bieu thiic 
hdng sd can bdng K .̂ Ddi vdi can bdng tren ta cd : 

K, = [ ^ 
[CO2] 

Gid tri hdng sd can bdng cd y nghia rat ldn, vi nd cho bie't lugng cac chat phan 
ung cdn lai va lugng cdc san pham dugc tao thdnh d vi tri can bdng, do dd biet 
dugc hieu sudt cua phan iing. Thi du : 

CaC03 (r) ^ CaO (r) + CO2 (k) ; K, = [COj] 

(*) Kf hieu la K̂ . vi gia tri cua nd duoc tfnh bang ndng do cac chat a trang thai can bang (c la 

chir viei tat cua tir concentration, nghia la ndng do). 
(**) He di the la he cd be mat phan chia trong he, qua be mat nay cd su thay ddi dot ngdt tfnh 
chai. Thf du : he gdm chai rdn va chai khi; he gdm chai ran va chai tan trong dung dich. 
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d 820°C, K, = 4,28.10-3, do do [CO2] = 4,28.10-3 mol/1; 

6 880°C, K, = 1,06.10-2, nen [CO2] = 1,06.10-2 ^ol/l. 

Vdy d nhiet do cao ban, khi phan iing d trang thdi cdn bdng, lugng CO2 (ddng 
thdi lugng CaO) tao thanh theo phan iing nhieu ban nghia la d nhiet do cao ban 
hidu sudt chuyen hod CaC03 thdnh CaO va CO2 ldn ban. 

Ill - SU CHUYEN DICH CAN B A N G HOA HOC 

1. Thi nghiem 
Ldp mdt dung cu gdm hai dng nghiem cd nhdnh (a) va (b), dugc nd'i vdi nhau 
bdng mdt dng nhua mem, cd khod K md (hinh 7.5). 
Nap ddy khi NO2 vdo ca hai dng (a) va (b) d nhiet do thudng. Niit kin ca hai dng, 
trong dd ed can bdng sau : 

2N02(k) ^ N204(k) 

(mau nau do) (ktiong mau) 

Mdu ciia hdn hgp khi trong can bdng 
d ca hai dng (a) va (b) Id nhu nhau. 

Ddng khoa K lai ngan khdng cho khi 
d hai dng khuech tdn vao nhau. Ngam 
dng (a) vdo nudc da. Mdt Idt sau ldy 
ra so sanh mdu d dng (a) vdi dng (b), 
ta tha'y mau d dng (a) nhat hon. Nhu 
vay, khi ta lam lanh dng (a), cdc phan 
tir NO2 trong dng dd da phan iing 
them de tao ra N2O4, lam ndng do 
NO2 giam bdt va ndng do N2O4 tang 
thdm. Hien tugng dd dugc ggi la su 
chuyen dich cdn bdng hod hgc. 

Nudc da r 

Hinh 7.5.7/7/ nghiem de nhan biet su chuyen dich 

can btng cua phan Ung 2NO2 (k) ^ i ± N2O4 (k) 

2. Dinh nghTa 
Su chuyen dich cdn bdng hod hgc Id sudi chuyen td trqng thdi cdn hang ndy sang 
trqng thdi cdn bdng khdc do tdc dgng cua cdc yiu tdtd bin ngodi lin cdn bang. 

Nhiing yeu td lam chuyen dich can bdng la ndng do, dp suat va nhiet do. Chiing 
dugc ggi la cac yeu to anh hudng den can bdng hod hgc. 
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IV - CAC YEU TO ANH HUONG DEN CAN B A N G HOA HOC 

1. Anh hudng cua nong do 

Xet he can bdng sau trong mdt binh kin d nhiet do cao va khdng ddi : 

C(r) + C02(k) ^ 2C0(k) (2) 

^ [C0]2 
^ c = 

[CO2] 

d 8OO0C, hdng sd can bdng K^ khdng bien ddi vd bdng 9,2.10-2. 

Neu ta cho them khi CO2 vao he can bdng thi ndng dd CO2 tang len lam cho ti 
fC0l2 

le tQQ -I se nhd ban 9,2.10-2. Vi gid tri K̂ , la hdng sd, nen lugng CO2 dugc 

them vao phai giam bdt va lugng CO phai tang them, nghia la CO2 

phai phan iing them vdi C tao ra CO cho tdi khi dat dugc can bdng mdi, ung vdi 

gid tri K̂ , bdng 9,2.10-2. y^y j ^ j them CO2 vao he can bdng, can bang se 

chuyen dich tir trdi sang phai (theo chieu thuan). Hien tugng se xay ra tuong tu 

nhu tren khi ta ldy bdt khi CO ra khdi he can bdng. 

Ngugc lai, neu ta cho them mdt lugng khi CO vao he can bdng (2), hoac 
lay bdt khi CO2 ra, thi can bdng se chuyen dich tir phai sang trai (theo 
chieu nghich). 

Nhdn xit: Khi tdng hodc gidm ndng do mot chdt trong cdn bdng, thi cdn bang 
bao gid cung chuyen dich theo chiiu ldm gidm tdc dgng cua viec tdng hodc gidm 
ndng do cua chdt dd. 

Luu y rdng, ndu trong he can bdng cd cbdt rdn (d dang nguyen chat) thi viec 
them hoac bdt lugng chat rdn khdng anh hudng den can bang, nghia la can bdng 

khdng chuyen dich^*). 

2. Anh huong cua ap suat 

Xet lai he cdn bang (1) trong xi lanh kin cd pit tdng (hinh 7.6) d nhiet do thudng 

va khdng ddi : 

N 2 0 4 ( k ) ^ 2 N 0 2 ( k ) (1) 

K = ^ ^ ° 2 ] ' 
[N20, '2^4^ 

(*) Trir trudng hgp viec them hoac bdt nay gay ra su bien ddi ap suai chung cua he. 
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Khi he dang d trang thai cdn bdng, neu ta tang dp suat chung cua he, thi du tang 
hai ldn, bdng each day pit tdng vao de cho the tich chung ciia he giam hai ldn, 
ngay liic dd ndng do ciia NO2 va N2O4 ddu tang hai lan. Ket qua la tii sd trong 
bieu thiic tinh K̂  tang 4 ldn trong khi mdu sd chi tang 2 ldn. O nhiet dd xac dinh, 
hdng sd can bdng K̂ , khdng ddi, nen de bit lai viec tang it cua mdu sd, sd moi 
khi N2O4 phai dugc tao them, ddng thdi sd moi khi NO2 phai giam bdt, nghia la 
cdn bdng chuyen dich theo chieu nghich. 

He 
can 

bing 
H 

Hinh 7.6. Thi nghiem chUng minh anh hudng 

cua ap suat den can bang sau : N204{k) ^ 2N02(k). 

Nhdn xit: Tir phan iing (1) ta thay, cii hai moi khi NO2 phan iing tao ra mdt moi 
khi N2O4, nghia la phan iing nghich lam giam sd moi khi trong he, do dd lam 
giam dp sudt chung cua he. 

Nhu vdy, khi tang dp sudt chung cua he cdn bdng tren, cdn bdng chuyen dich 
theo chieu nghich, chieu lam giam dp sudt chung cua he, nghia la chuyen dich 
ve phia lam giam tac ddng cua viec tang dp sudt chung. 

Bay gid neu ta lam giam dp sudt chung ciia he cdn bdng tren bdng each keo 
pit tdng ra de cho the tich chung cua he tang len, can bdng se chuyen di,ch theo 
chieu thuan, chieu lam tang sd moi khi trong he, nghia la ve phia lam giam tdc 
ddng ciia viec giam dp suat chung. 

Kit ludn : Khi tdng hodc gidm dp sudt chung cua hi cdn bang thi bao gid cdn 
bdng cung chuyen dich theo chiiu ldm gidm tdc dgng cua viec tdng hodc gidm 
dp sudt dd. 

Tii viec khao sat d tren ta suy ra rdng, khi he can bang cd sd moi khi a hai ve 
ciia phuang tnnh hod hgc bdng nhau hoac trong he khdng cd chdt khi thi viec 
tang hoac giam dp sudt chung khdng lam cho can bdng chuyen dich. Thi du, dp 
sudt khdng dnh hudng den cdc can bdng sau : 

H2(k) + l2(k) ^ 2HI(k) 

Fe203 (r) + 3CO (k) ^ 2Fe (r) + 3CO2 (k) 

CaO (r) + Si02 (r) T=^ CaSi03 (r) 
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3. Anh huong cua nhiet dp 

Hdng sd can bang K̂ , ciia phan ting xac dinh chi phu thudc vao nhiet do, nen khi 
nhiet do bien ddi, can bdng se chuyen dich sang mdt trang thai can bdng mdi 
ung vdi gia tri mdi ciia hdng sd can bdng. Thi du : 

N204(k) ^ 2N02(k) ; AH = 58 kJ > 0 
(khong mau) (mau nau do) 

Gid tri 58 kJ la nhiet ciia phan iing thuan, phan ting thu nhiet. Phan iing nghich 
la phan iing toa nhiet vdi AH = - 58 kJ < 0. 

Khi hdn hgp khi tren dang d trang thai can bdng, neu dun ndng hdn hgp khi 
bdng each ngam binh dung hdn hgp vao nudc sdi, mau nau dd ciia hdn hgp khi 
ddm len, nghia la can bdng chuyen dich theo chieu thuan, chieu ciia phan iing 
thu nhiet. 

Neu lam lanh bdng each ngam binh dung hdn hgp khi vao nudc da, mau cua hdn 
hgp khi nhat di, nghia la can bdng chuyen dich theo chieu nghich, chieu ciia 
phan ling toa nhiet (*) 

Kit ludn : Khi tdng nhiet do, cdn bang chuyen dich theo chieu phdn icng thu 
nhiet, nghia Id chiiu ldm gidm tdc ddng cua viec tdng nhiet do vd khi gidm nhiet 
do, cdn bang chuyin dich theo chieu phdn dng tod nhiet, chieu ldm gidm tdc 
ddng cua viec gidm nhiet do. 

Cac yeu td ndng do, dp sua't vd nhiet do anh hudng den can bang hod hgc da 
dugc La Sa-to-li-e (nha hod hgc Phap - tdc gia ciia nguyen li chuyen dich can 
bdng) tdng ket thanh nguyen li dugc ggi la nguyen If Lo Sa-to-li-e nhu sau : 

Mdt phdn dng thudn nghich dang a trqng thdi cdn bang khi chiu mot tdc ddng 
td bin ngodi, nhu biin ddi ndng do, dp sudt, nhiet do, thi cdn bdng se chuyen 
dich theo chieu ldm gidm tdc ddng bin ngodi do. 

4. Vai tro cua chat xuc tac 

Chat xiic tac khdng lam bien ddi ndng do cac chat trong can bdng va cung khdng 

lam bie'n ddi hdng sd can bdng, nen khdng ldm cdn bdng chuyen dich. Chat xiic 

tac lam tang tdc do phan iing thuan va tdc do phan ung nghich vdi sd lan bdng 

nhau, nen khi phan iing thuan nghich chua d trang thai can bdng thi chat xiic tac 

cd tdc dung lam cho can bdng dugc thiet lap nhanh chdng ban. 

(*) Co the tie'n hanh thf nghiem nhu hinh 7.5. 
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V - Y NGHiA CUA TOC DO PHAN UNG VA CAN BANG HOA HOC 
TRONG SAN XUAT HOA HOC 

De thd'y y nghia ciia tdc do phan ung va can bdng hod hgc trong san xuat hod 
hgc, chiing ta lay mdt sd thi du sau : 

Thi du 1 : Trong qud trinh san xuat axit sunfuric phai thuc hien phan ting sau : 

2S02(k) + O2 (k) ^ 2SO3 (k) ; AH = -198 kJ < 0 

Trong phan iing nay, ngudi ta dung oxi khdng khi. 

O nhiet do thudng, phan ung xay ra rat cham. De tang tdc do phan ung, phai 
tang nhiet do va dung chat xiic tdc. Nhung ddy la phan ting toa nhiet nen khi 
tang nhiet do, can bdng chuyen dich theo chieu nghich lam giam hieu suat ciia 
phan ling. De ban che tac dung nay, ngudi ta da dimg mdt lugng du khdng khi, 
nghia la tang ndng do oxi, lam cho can bang chuyen dich theo chieu thuan. 

Thi du 2 : Trong cdng nghiep, amoniac dugc tdng hgp theo phan ting sau : 

N2(k) + 3H2 (k) ^ 2NH3 (k) ; AH = -92 kJ < 0 

Dac diem ciia phdn iing nay la tdc do rat cham d nhiet do thudng, toa nhiet va 
sd moi khi ciia san pham it ban sd moi khi ciia cac chdt phan iing. Do dd, ngudi 
ta phai thuc hien phan irng nay d nhiet do cao, dp suat cao va dung chdt xiic tdc. 
O dp sudt cao, can bdng se chuyen dich sang phia tao ra NH3, nhung d nhiet do 
cao can bdng chuyen dich ngugc lai, nen chi thuc hien phan ting d nhiet do 
thich hgp. 

BAI TAP 

1. Hang sd can bang Kg ciia mot piian dng piiu thuoc vao yeu td nao sau day ? 
A. Ndng do. 
B. Nhiet dp. 
C. Ap sua't. 
D. Su cd mat chat xiic tac. 

2. Can bang hoa hoc la gi ? Tai sao ndi can bang hoa hpc la can bang ddng ? Hay cho 
biet y nghTa ciia hang sd can bang K .̂ Hang sd can bang K̂  ciia mdt phan img cd ludn 
ludn la mdt hang sd khdng ? 

3. Viet cac bieu thdc hang sd can bang Kg cho cac phan irng sau : 
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a) CaC03(r) ^ CaO(r) + C02(k) 

b)Cu20(r )+ -02(k) ^ 2CuO(r) 

c) 2S02(k) + 02(k) i=t 2S03(k); S02(k) + ^02(k) ^ S03(k); 2S03(k) ^ 2S02(k) + 02(k) 

Hay cho bie't mdi lien he giua ba hang sd can bang dng vdi ba trudng hop trong cau c) 

d ciing nhiet dp. 

4. Su chuyen dich can bang hoa hpc la gi ? NhOng yeu td nao anh hudng den can bang 

hoa hpc ? Chat xiic tac cd anh hudng de'n can bang hoa hpc khong ? Vi sao ? 

5. Phat bieu nguyen If La Sa-ta-li-e va dUa vao can bang sau de minh hoa : 

C(r) +C02(k) ^ 2CO(k) ; AH = 172 kJ 

6. Xet cac he can bang sau trong mot binh kin : 

a) C(r) + H20(k) ^ CO(k) + H2(k) ; AH = 131 kJ 

b) CO(k) + H20(k) ^ C02(k) + H2(k) ; AH = - 4 1 kJ 

Cac can bang tren chuyen dich nhu the nao khi bie'n ddi mot trong cac dieu kien sau ? 

• Tang nhiet dp. 

• Them lupng hPi nudc vao. 

• Them khi H2 vao. 

• Tang ap suat chung bang each nen cho the tich ciia he giam xudng. 

• Dung chat xiic tac. 

7. Cho biet phan img thuan nghich sau : H2(k) + I2 (k) ^ 2HI (k) 

Nong dp cac chat luc can bang 6 nhiet dp 430°C nhU sau : 

[H2] = [l2] = 0,107M ; [HI] = 0,786M 

Tfnh hang sd can bang K̂ . cua phan img d 430°C. 

8. Cho biet phan dng sau : H20(k) + CO(k) ^ H2(k) + C02(k) 

6 700OC hang sd can bang K̂ , = 1,873. Tmh nong dp H2O va CO d trang thai can bang, 

biet rang hdn hpp ban dau gom 0,300 moi H2O va 0,300 mol CO trong binh 10 lit 

d 700°C. 

9. Hang sd can bang K^ ciia phan dng H2(k) + Br2(k) ^ 2HBr (k) d 730oC la 2,18.106. 

Cho 3,20 mol HBr vao trong binh phan dng dung tich 12,0 lit d 730oC. Tinh nong dp 

ciia H2, Br2 va HBr d trang thai can bang. 

10. lot bj phan huy bdi nhiet theo phan img sau : l2(k) ^ 2l(k) 

6 7270c hang sd can bang K,- la 3,80.10^5 cho 0,0456 mol I2 vao trong binh 2,30 lit 

d 7270c. Tinh nong dp I2 va I d trang thai can bang. 
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^lililu-

CUOC SONG O DO CAO 
VA QUA TRINH SAN SINH RA HEMOGLOBIN 

Qua trinh sinh If bj anh hudng bai dieu kien mdi trudng. Su thay doi dot ngdt ve 

do cao cd the gay ra dau dau, budn ndn, met mdi va khd chiu. Day la trieu chting 

ciia su thieu axi trong cac md. 

Sdng d do cao vai tuan hoac vai thang se dan dan vugt qua dugc chung say do 
cao va thfch nghi dan vdi nong do oxi tha'p trong khong khi. 

Su ket hap oxi vdi hemoglobin (Hb) trong mau dugc bieu didn mdt each dan 
gian nhu sau : 

Hb + O2 ^ Hb02 

(Hemoglobin) (Oxihemoglobin) 

Hb02 dua oxi de'n cac md. Bieu thuc ciia hang sd can bdng la : 

[HbOj] 
"̂ ^ [Hb][02] 

O do cao 3 km, ap sua't rieng phan ciia axi vao khoang 0,14 atm so vai 0,2 atm 

d ngang muc nudc bien. Theo nguyen li La Sa-ta-li-e, ndng do oxi giam se lam 

cho can bang tren chuyen djch sang trai gay ra benh thieu oxi trong cac md. 

Hien tugng nay budc ca the ngudi phai san sinh ra nhieu phan tu hemoglobin 

han va can bdng se chuyen dich tu trai qua phai, tao dieu kien cho viec hinh 

thanh oxihemoglobin. Viec san sinh them hemoglobin xay ra tir tir. Oe dat dugc 

cdng suat ban dau phai can tai vai nam. Cac nghien ciiu da chi rang, cac cudan 

sdng lau d viing cao cd miic hemoglobin trong mau cao, ddi khi cao han 50% 

so vdi nhiing ngudi sdng d ngang muc nudc bien. 
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(Bdi 51 LUYEN TAP 

^ TOC DO PHAN UNG VA 
CAN BANG HOA HOC 

• Cung CO cac kien thurc ve toe do phan iimg va can b^ng 
hoa hoc. 

• Ren luyen kT nang van dung nguyen If Lo Sa-to-li-e cho 
can bang hoa hoc va lam cac bai tap ve can bang hoa hoc. 

A - KIEN THLfC CAN NAM VOfNG 

1. Tdc do phan ting la do bie'n thien ndng do ciia mdt chat bat ki trong phan img 
trong mdt don vi thdi gian. 

2. Tdc do phan iing tang khi : 

a) Tang ndng do chat phan iing (trir mdt sd trudng hgp ngoai le). 

b) Tang dp suat chat phan ting (neu la chat khi). 

c) Tang nhiet do cho phan iing (trir mdt sd trudng hgp ngoai le). 

d) Tang dien tich tie'p xuc cdc chdt phan iing. 

e) Cd mat chdt xiic tac. 

3. can bdng hod hgc la trang thai cua phan iing thuan nghich khi tdc do phan img 
thuan va tdc do phan ung nghich bdng nhau. 

4. Hdng sd can bdng la dai lugng dac trung cho can bdng hod hoc. Nd cho bie't hieu 
suat eiia phan ting thuan nghich. Ddi vdi phan iing xac dinh, hdng sd can bdng 
K(, chi phu thudc vao nhiet do. 

5. Sir chuyen dich can bdng la su di chuyen tii trang thai can bang nay sang trang 
thai can bdng khdc do tac ddng ciia cac yeu td ttr ben ngoai len can bdng (su bie'n 
ddi ndng do, dp sudt, nhiet do). Su chuyen dich can bdng tuan theo nguyen li 
Lo Sa-ta-li-e : 

a) Khi tdng ndng do mdt chdt nao dd (trir chat rdn) trong can bdng thi can bdng 
se chuyen dich theo chieu phan iing lam gidm ndng do chdt dd va ngugc lai. 

b) Khi tdng dp sudt chung cua he can bang thi can bdng se chuyen dich theo 
chieu phan ung tao ra sd mol khi it han va ngugc lai. 

c) Khi tdng nhiet do thi can bdng se chuyen dich theo chieu phan iing thu nhiet 
va ngugc lai. 
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B - BAI TAP 

1. Ndi dung nao the hien trong cac cau sau day la sai ? 

A. Nhien lieu chay d tang khi quyen tren cao nhanh ban khi chay d mat dat. 

B. Nudc giai khat dugc nen khi CO2 d ap sua't cao hOn cd do chua (do axit) ldn hdn. 

C. Thuc pham dugc bao quan d nhiet dp thap han se giu" dugc lau hdn. 

D. Than chay trong oxi nguyen chat nhanh hdn khi chay trong khdng khf. 

2. Ndi dung nao the hien trong cac cau sau day la dimg ? 

A. Hang sd can bang K̂  ciia mgi phan irng deu tang khi tSng nhiet do. 

B. Hang so can bang K̂  cang Idn, hieu sua't phan dng cang nho. 

C. Khi mot phan irng thuan nghjch d trang thai can bang cu chuyen sang mdt trang thai 

can bang mdi d nhiet dp khdng ddi, hang so can bang K̂  bie'n ddi. 

D. Khi thay ddi he so ti lugng cac chat trong phuong trinh hoa hgc cua mdt phan urng, 

gia tri ciia hang so can bang K̂  thay ddi. 

3. Trong cac cap phan irng sau, phan img nao cd tdc do Idn hdn ? 

a) Fe + CUSO4 (2M) va Fe + CUSO4 (4M) (cimg nhiet do). 

b) Zn + CUSO4 (2M, 25°C) va Zn + CUSO4 (2M, SQOC). 

c) Zn (hat) + CUSO4 (2M) va Zn (bdt) + CUSO4 (2M) (ciing nhiet do). 

d)2H2 + 02 *°'^^^"9 > 2H20va2H2 + 02 ' ° ' p f "^ > 2H2O 

4. Cho phan img thuan nghich sau : 

2NaHC03 (r) ^ Na2C03 (r) + CO2 (k) + H2O (k) ; AH = 129 kJ 

Cd the dimg nhdng bien phap gi de chuyen hoa nhanh va hoan toan NaHC03 thanh 
Na2C03 ? 

5. Khi dun ndng HI trong mdt binh kin, xay ra phan irng sau : 

2HI(k) ill H2(k) + l2(k) 

a) O mot nhiet do nao dd, hang sd can bang Kj, ciia phan dng bang — . Tfnh xem cd 
64 

bao nhieu phan tram HI bi phan huy d nhiet do dd. 

b) Tinh hang so can bang K̂  cua hai phan umg sau d cimg nhiet do nhu tren : 

HI (k) ^ 1 H2 (k) + 112 (k) va H2 (k) + I2 (k) ; - 2H I(k) 
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6. Phan img nung vdi xay ra nhusau trong mdt binh kin : 

CaCOg (r) ^ CaO (r) + CO 2 (k); A H = 178 kJ 

6 820OC hang sd can bang K^ = 4,28.10-3. 

a) Phan dng tren la toa nhiet hay thu nhiet ? 

b) Khi phan dng dang d trang thai can bang, ne'u bien ddi mdt trong nhiing dieu kien 

sau day thi hang sd can bang K^ cd bien ddi khong va bie'n ddi nhu the nao ? Giai thich. 

• Them khi CO2 vao. 

• Lay bdt mot lupng CaC03 ra. 

• Tang dung tich ciia binh phan dng len. 

• Giam nhiet dp ciia phan img xud'ng. 

c) Tai sao mieng cac 16 nung vol lai de hd ? Neu day kin xay ra hien tupng gi ? Tai sao ? 

7. Cho 0,1 mol CaC03 (r) vao binh chan khong dung tich 1 lit de thuc hien phan dng sau : 

CaC03(r) i=i CaO (r) + CO2 (k) 

6 nhiet dp 820oC, hang sd can bang K^ = 4,28 . lO'^ 

6 nhiet dp 88OOC, hang sd can bang K^ = 1,06 .10-^. 

Tinh hieu sua't chuyen hoa CaCOs thanh CaO va CO2 (%CaC03 bi phan huy) khi dat 

den trang thai can bang 6 hai nhiet dp tren. So sanh cac ket qua thu dupc hay riit ra 

ket luan va giai thich. 
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(Bdi 52 BAI THUC HANH sd 7 
^ T 6 C DO PHAN ITNG VA 

CAN BANG HOA HOC 
• Cung CO cac kien thurc ve cac yeu to anh hirctng de'n toe 

do phan umg va can bang hoa hoc. 
• Ren luyen kT nang quan sat, so sanh cac hien tUdng thi 

nghiem va rut ra ket luan. 

I - NOI DUNG THI NGHIEM VA CACH TIEN HANH 
Thi nghiem I : Anh hudng ciia ndng do din tdc do phdn icng 
Chuan bi hai dng nghiem nhu sau : 
Ong thii nhdt chiia 3 ml dung dich HCI ndng do khoang 18%. 
Ong thii hai chiia 3 ml dung dich HCI ndng do khoang 6%. 
Cho ddng thdi vao mdi dng mdt hat kem cd kich thudc gid'ng nhau. Quan sat 
hien tugng xay ra trong hai dng nghiem, nit ra ket ludn va giai thich. Viet 
phuang tnnh boa hgc ciia phan ting xay ra. 
Thi nghiem 2 : Anh hudng ciia nhiet do din tdc do phdn img 
Chuan bi hai dng nghiem mdi dng dung 3 ml dung dich H2SO4 ndng do khoang 15%. 
Dun dung dich trong mdt dng den gdn sdi. Cho ddng thdi vao mdi dng mdt hat Zn 
cd kich thudc gid'ng nhau. Quan sat hien tugng xay ra trong hai dng nghiem, nit ra 
ket luan vd giai thich. Viet phuong ttinh hod hgc eiia phan ting xay ra. 
Thi nghiem 3 : Anh hudng ciia diin tich tiip xiic din tdc do phdn icng 
Chuan bi bai dng nghiem, mdi dng dung 3 ml dung dich H2SO4 ndng do khoang 15%, 
sau dd chuan bi hai mdu Zn cd khdi lugng bdng nhau. Mgt mdu cd kich thudc 
hat nhd ban mdu cdn lai. Cho ddng thdi hai mdu kem dd vao hai dng nghiem 
dung H2SO4 d tren. Quan sat hien tugng xay ra trong hai dng nghiem, rut ra ket 
luan va giai thich. Viet phuong trinh hod hgc ciia phan iing xay ra. 
Thi nghiem 4 : Anh hudng ciia nhiet do din cdn bdng hod hoc 
Chuan bi dung cu nhu hinh 7.5. Nap ddy khi NO2 vao ca hai dng cho ddng ddu. 
Ddng khoa K lai. Ngam mdt dng vao nudc da, dng kia vdo nude ndng khoang 
80° - 90°C. Mdt liic sau nhdc ca hai dng ra va so sdnh mau d hai dng. Riit ra 
nhan xet va giai thich dua vao can bdng sau : 

2N02(k) ^ N204(k); AH = - 5 8 kJ 

(mau nau do) (khong mau) 
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