Chucong 08
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Chieu cua cac phan Ung
thay doi trang thai oxy héa
va cac qua trinh dién hoa
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8.1. Can bang phan &ng oxy héa kht

Phan Ung oxy hda khu la phan Ung xay ra co kem
theo su thay d6i sO oxy hoa cua cac nguyén to co
trong phan uUng.

Chat khtr la chat nhudng electron, chat oxy hoa la
chat nhan electron.

Qua trinh nhudng electron la qua trinh oxy hoa,
qua trinh nhan electron la qua trinh khu.

Nguyén tac: tong sd electron cia chét khi cho di
phai bang tong s0 electron cua chat oxy hoa
nhan.
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Can bang phan 'ng oxy héa khur:

e Dua vao su thay doi s6 oxy hda cla cac nguyén
to trong phan Ung dé xac dinh chat oxy hoa va
chat khur.

e Vi€t cac qua trinh oxy hoa va qua trinh khu.
e Xac dinh s electron trao ddi trong phan Ung.

e Can bang hé sd hgp thic cla cac chat cé trong
phan Ung.
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8.2. Phan ung oxy hoa - khu va dong dién.
Nguyén to galvanic va dién cuc

Hbéa ndng cua cadc phan Uing oxy hda khir cd thé
chuyén thanh nhiét ndng hay dién nang tuy thudc
vao phuadng phap ti€n hanh phan Ung.

MOt thiét bi cho phép thu dugc dién nang dua trén
phan Ung oxy hoa khu goi la nguyén tdé ganvanic.

Nguyén t6 ganvanic gom hai dién cuc ndi vGi nhau
bang day dan kim loai, moi dién cuc gom thanh
kim loai nhung trong dung dich mudi cua no. bién
cuc dudng la dién cuc xay ra qua trinh khu. Dién
cuc am la dién cuc xay ra qua trinh oxy hoa.
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Ky hiéu cua mot nguyén to ganvanic nhu sau:
(-) My | dd M; [] dd My | My (+)

M: kim loai; dd M: dung dich mudi kim loai.

Vi du: nguyén t6 ganvanic Cu-Zn:
(-) Zn | Zn2*+ || Cu2+ | Cu (+)
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8.3. Strc dién dong cua nguyén to ganvanic

Xet mot nguyén td6 ganvanic hoat dong dua trén
phan Ung oxy hda khu sau:
aA + bB —— cC + dD

[C]°[D]
[A]° "[B]

AG. “AG!TRT In

[C]°[D]

“NFE T "RT W K_ " RT In = =
[A] [B]
RT RT c1[D]
E:—InKC_ In[]a[ ]b
nF nF [A] [B]

Chuong 08 7

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

N&u: [A] = [B] =[C] =[D] =1 e'="nk,

nkF

c=po- N [C] [D]

nF - [A]" [BT
MOi lién hé gilra suc dién dong va thé dién cuc:
E=¢,-0

EO = (PO+ - (PO-
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8.4. Thé dién cuc va chiéu dién ra cua cac
phan Ung oxy hoa khu

Moi hé thdng dién cuc c6 moét dai lugng thé hiéu
dac trung goi la thé dién cuc. Xét cac cap oxy hoa
- khu Ox,/Kh; va Ox,/Kh, v@i thé dién cuc tuong
Ung nhu sau:

Kh, == Ox, + ne, o,

Khi tron cac cap oxy hoa - khu nay vdi nhau sé co
phan Ung oxy hda - khu xay ra dudi dang:

Kh; + Ox, =—— Kh, + Ox;
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Phan (ng sé& dién ra theo chiéu thudn néu AG <
0.

Ta c6: AG = - nFE = -nF(¢, - ¢;) < 0 hay ¢, > o;.

> Cap oxy hoa - khu cod thé dién cuc I6n hon
dong vai tro chat oxy hda va cap oxy hda - khu
co thé dién cuc nho hon dong vai tro chat khu.

Quy tic xac dinh chiéu dién ra cua cac phan
U'ng oxy hoa khu: Phan ung oxy hoa - khu xay
ra theo chieu dang oxy hoa cua cap oxy hoa -
khur co thé dién cuc I6n hon sé oxy hoa dang khu
cua cap oxy hoa - khyf£9,hé dién cuc nho han,,
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Cho cac soO liéu sau:
1. ¢% (Ca2+/Ca) = -2,79V 2. 9% (Zn?*/Zn) = -0,764V
3. @0 (Fe2+/Fe) = -0,437V 4. ¢° (Fe3+/Fe2+) = 0,771V

Cac chat dugc sap xép theo th(r tu tang dan tinh oxy hoda
nhu sau:

a. Fe3t<Fe2t<Zn2+<Ca2+ b. Ca2t<Zn2+*<Fe2+t<Fe3+

C. Zn?+t<Fe3t<Ca2t<Fe2+ d. Ca2t<Zn?t<Fe3*+<Fe2+
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Trong thuc t& ching ta cé thé s dung thé dién
cuc tiéu chudn dé xét déan chiéu phan (*'ng oxy
hoa khir néu thé dién cuc cua cac cac cap oxy hoa
— khu co gia tri cach xa nhau hoac diéu kién tién
hanh phan ng gan vai diéu kién chuidn. Mot cach
tbng quat, can tinh téan gid tri thé dién cuc tai
diéu kién dang xét dua theo phuong trinh Nernst:

RT O
¢:q)0+ In[X]

nF [Kh]

O 250C:  ¢-oc 200 10

n [Kh ]
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Cho nguyén to galvanic tao bdi dién cuc (1) gom 1
thanh Ag nhung trong dd AgNO; 0,001N va dién cuc
(2) gom 1 thanh Ag nhung trong dd AgNO; 0,1N.
Nguyén to nay co:

. Qua trinh khu xay ra trén dién cuc 1.
. Cuc (1) la cuc dudng.
. Dién cuc (2) bi tan ra.

. O mach ngodai electron chuyén tir dién cuc (1) sang
dién cuc (2).
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