CHUGONG 8: PIEN HOA HOC
(Thoi lugng: 3t LT + 1t BT)
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- Pién hoa hoc nghién ctru sw chuyén
héa twong hoé giira hda nang va dién

nang

« Nghién ctru giup xac dinh chiéeu
hwéng qua trinh, mirc ddé dién ra,

cong co ich (dong dién) sinh ra.
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1. PHAN UNG OXY HOA KHU
VA DONG PIEN
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1.1 Khai niém vé phan tng oxy héa khu

Phan trng héa hoc dudc chia thanh hai loai:

> Khong c6 su thay doi s6 oxy hda cdc nguyén to
tham gia phan Ung.

> C6 su thay doi sd oxy héa cdc nguyén t6 tham

gia phan ing (phan ing oxy hda khir)
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Pic diém chung ctia phan ing oxy héa khi:

> C6 su' trao doi eletron

> GOom 2 qud trinh dién ra dong thoi: qud trinh cho
electron dudc goi qud trinh oxy hoa va qud trinh
nhdn elctron dudgc goi qud trinh khu.

> GOom 2 chit ¢c6 mit dong thdi: chdt cho electron
dudc goi chdt khit (chat bi oxyhda) va chdt nhdn
electron dudc goi chdt oxy héa (chit bi khir).

Vidu:
Phandng Zn + Cu’t < Zn>* + Cu
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N€u ky hi€u dang khtr 1a Kh va dang oxy hoa 1a Ox
thi cdc qua trinh oxy hoéa, khu va phan ting oxy hda-
khtr dugc bi€u dién nhu sau:

Kh;, <& Ox; + ne

Oxy; + ne < Khy

Kh, + Ox; < 0Ox; + Khy

Ox, , Kh, va Oxy, Khy, 12 cac cdp oxy hda-khu 1 va
II.

Ky hiéu: Ox,/Kh;; Ox,/Khy
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1.2 Phan Ung oxy hoda khu va dong dién

> Khi nao héa nang ciia phdan @ng co6 thé

chuyén thanh nhiét ndng?

> Khi nao hod ndng ciia phdn iing chuyén thanh

dién nang ?
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2. NGUYEN TO GALVANIC
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2.1 Cau tao

O

Zn (=) () [Cu

/ /

Zn50, CuS0O,
mang XxOp

Nguyén to galvanlc
dugc cau tao tu 2 dién
cwe ndi v41 nhau bing
mot diy dan kim loai

Pién cuc don gian
gdm 1 thanh kim loai
nhung trong dung dich
chat dién 1i ciia n6
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2.2 Hoat dong clia hguyén td6 Cu-Zn

* (J'dién cuc kém: kém hoat dong hon ddng nén
thanh k€m bi hoa tan, nghia la xay ra qud trinh oxy
hoa kéem , dugc bi€u di€én bang bdn phdn ving:

Z/n—2e & Zn?t

Qua trinh nay dudc go1 la qud trinh dién hoa hay qud
trinh dién cuc.

* J dién cuc dong: dién ra qud trinh két tia dong
trén thanh dong, nghia la xay ra qud trinh khit ion
dong , dugc bi€u di€n bang ban phan ung:

Cu’t +2e < Cu

Qua trinh nay cling dudc go1 la qud trinh dién hoa

hay qud trinh dién cuc

10
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Trong toan bd nguyén td galvanic: di€n ra phdn iing
oxy hoa-khu:

Zn + Cu’* < Zn** + Cu
Khi nguyén t6 galvanic hoat dong:
» Trén cac dién cuc xay ra cac qua trinh dién héa
» Dién cuc c6 qua trinh oxy héa xay ra 1a dién cuc
am
» Pién cuc c¢6 qua trinh khor xay ra la dién cuc
duong
> Electron tir dién cuc kém chuyén sang dién cuc
dong
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Ky hi¢u nguyén td galvanic:

Nguyén t6 Cu—Zn:

(=) Zn | Zn?* (C,)| | Cu?*(C,) | Cu (+)

Tong quét : () M, M| M| My (+)

Luu ¥: khi dién cuc hinh thanh tit hai thanh phin

khi, dung dich (khong c6 kim loai) thi s€ su dung
mot kim loai tré (Pt) lam trung gian ti€p xudc dién.
Vidu: dién cuc Fe’*/Fe’* ; H/H,
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2.3 Thé dién cuc

Thé dién cuc 12 dai lugng dién thé dic trung cho
qua trinh di€n cuc hay di€én cuc.

Ky hi€u: ¢
©°: th& dién cuc tiéu chudn Gng vdi ndng d6 cic
chat tham gia qud trinh dién cuc déu bing 1 don
Vi
(moOi mot cip oxy hoa khit sé& c6 mot gid tri @°
kh4c nhau — c6 thé tim gi4 tri ndy trong cic bing
phu luc)
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2.3 Thé dién cuc

Phuong trinh Nernst
> D061 v6i qud trinh dién cuc tong quat

A NE , N ° A
" n: sO electron trao do1 trong qua trinh di€n cuc

=[Ox], [Kh]: n6ng d0 cdc chat tham gia dang oxy
héa va dang khu

» F: 50 Faraday; R: hing s6 khi; T: nhiét d0 tuyét
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Khi R =1,987 cal/mol.dd (8,314 J/mol.do),
F =23062 (96500 culong/mol)

T =298°K
, , 0,059  [Ox

lg
n Kh

P =09

Phuong trinh Nernst tinh ¢ cua dién cuc bat ky ¢
25°C

Nhu vay ¢ phu thudc vao:
> Ban chat chat tham gia qud trinh dién cuc (@°),
nhiét do (T)

> Nong do cdc chit tham gia qué trinh dién cuc ([ ])

15
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Suc dién dong

Stc dién dong ciia nguyén tO galvanic bing hi€u
sO gitta th€ dién cuc cia dién cuc duong va thé

di€n cuc cua di€n cuc Am:

E = ¢4 -9,

16
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2.4 Suc dien dong cua nguyén t6 Galvanic
va hang s0 can bang K

A’ =-AG
A’ =nFE
— AG =-nFE

Doi v6i nguyén to Galvanic thuan nghich dua trén
phan tng:

aA +bB «— cC+dD

AG°® = — nFE° = —RTInK
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E° = (RT/nF) InK

E°: sttc dién dong tiéu chuin, tuong tng di€u kién
nong do cdc chit phdn trng déu biang 1 don vi

F: sO0 Faraday

n: sd electron trao doi trong phdn &ng oxy héa-khit

K: hing sO cAn bing ctia phdn ¢ng oxy héa-khtr
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3. CHIEU XAY RA CUA PHAN UNG
OXY HOA-KHU
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Quy tic o: Phdn ¢ng oxy héa-khir x3y ra theo
chiéu dang oxy hoda clia qué trinh dién cuc cé ¢ 16n
hon s€ oxy hda dang khu cua qua trinh dién cuc cé
@ nho hon.

Khi cdc @° cé gi tri khdc xa nhau thi c¢6 thé
dung truc ti€p @° d€ x4c dinh chi€éu xdy ra cia phan
tng 3 diéu kién chuin ciing nhu gin diéu kién
chuan.
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Vi du: Xac dinh chiéu x4y ra cda phdn ¢ng oxy hda
kho ¢ 25°C:
5Fe,(SO4), + 2MnSO, + K,SO, + 8H,0
10FeSO, + 2KMnO, + 8H,S0O,
Cho:
Fe’t< Fe’t + le, 0%q=0,77 V

Mn?* + 4H,0 < MnO, + 8H" + 5e, 0%qys=1,51V.

21


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vi du 2: Xdc dinh chiéu x4y ra cGa phdn Ung

OXy

héa-khu :

Hg,** + 2Fe’t << 2Hg +2Fe’*

trong 2 trudng hop:

a)
b)

C

10.

2Hg < [Hg,**]+2e, ¢°=0,79V
Fe* < Fe**+1le, ¢°=0,77V

‘Hg?*] = [Fe**] = 10!, [Fe**] = 10~* mol/lit .
‘Hg,**] = [Fe?*] = 107*, [Fe*] = 10~ mol/lit .
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THANK YOU

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cho phan urng:

Pb2* + Fe <> Pb + Fe?*;

Cho biét @°,,,(Pb2*/Pb) = - 0,126V,
()0298(Eez+/Fe) =-0,409V

a. Xac dinh chiéu cua phan tng xay ra 6
diéu kién chuan. Giai thich?

b. Viét ky hiéu pin twong tng véi phan
tng vira Xac dinh chiéu.

¢. Tinh strc dién dong tiéu chuan cta pin
va hang so can bang cua phan g trén
6' 2 5 ; C A | -
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Hay xac dinh chiéu phan tng khi
tron hai cap oxi hoa khir Sn#*/Sn va
Ag*/Ag. Viét so do pin va cac phan
ung xay ra ¢ cac dién cuc tur do tinh
suat dién dong cua pin ¢ dicu kién
chuan va hang so can bang cta phan
ung.

Biéet ¢, (Sn2*/Sn) = -0,136(V) va
0205 (Ag*/AQ) = +0,799(V).
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