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Chwong 6: PIEN HOA HOC

- Mé dau

- bién cuc

- Pin dién

- [,l’ng dung viéc do thé dién cyc
- Nguén dién mot chicu

- Khéi niém v¢ dién phan

(1- MG PAU N
Trong phan (g oxi hoa khlr thng thuang, electron chuyén tryc tiép tir chat khir sang
chat oxi héa va khi dé nang lvgng clda phan trng hda hoc bién thanh nhiét
Thi du: Khi nhiing thanh k&m vao dung dich CuSO,, ion Cu2* dén tryc tiép thanh kém
nhan electron, va khi d6 nang lwgng giadi phéng ra dwéi dang nhiét.

Cu?* +Zn=Cu +Zn?*, AH =-230,12 kj.mol*-
Néu thyc hién phan (rng trén trong dé qua trinh oxi héa & mét noi, qua trinh khiv &
mét noi va cho dong electron chuyén tir kém sang ion Cu2* qua mét day dan, thi khi
dé nang lwong cia phan (rng héa hoc sé bién thanh dién nang.
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Nhuw véy, muén bién héa ndng thanh dién r]éng ta phéi thue hién sw oxi héa & mét noi
va s khtr @ mét noi va cho electron chuyén tir chat khir sang chat oxi héa qua mét
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11- DIEN CUC N
2.1- KHAI NIEM
“Dién curc la 1 hé théng gébm 1 bén kim loai duoc nhing vao dung dich mubi ctia n6”
Vi du: Bién cwe ddng gdm cé 1 ban ddng dwoc nhiing vao dung dich mudi ddng. Nguwe
ta ki hiéu: Cu/Cu?*
bién cwe kém: Zn/Zn?*
Dién cuwc bac: Ag/Ag*.
Mét cach tdng quat 1 dién cwc ki hiéu Me/Me X
Trong d6: Me la kim loai.
Me,X,, 1a mubdi ctia kim loai Me
M@& réng ra : “ Pién cuc la 1 hé théng gébm 1 ban kim loai dwoc nhiing vao nuéc hodc
nhing vao 1 dung dich mubi bét ky’.

2.2- S HINH THANH THE BIEN Cy'C

Thé dién cwc xuat hién Ia do Iop dién kép dugc hinh thanh gitra bé mat thanh kim
loai v&i dung dich sat bé mat kim loai

/

2.3- BIEU THUC TiNH THE DIEN CU'C
Thé dién cuc ki hiéu 1a & hodc ¢ hodc E hodc AE
C6ng chuyé&n 1 mol ion kim loai tir ban cuwc vao dung dich dwoc xac dinh bang bidu thire

_ Trong d6: n la s electron trao doi gitra nguyén t kim loai va ion cda né.
A=-nFeg 6.1 F 1a hiing s6 Faraday.(F= 96500 C).

€ thé dién cuc.
Theo nhiét déng hoc: cé thé coi sy hoa tan ban kim Ioai‘c’y dién cwc nhw 1 qua trinh
nhiét dong thuan nghich. Khi d6 cdng A dwoc xac dinh bang biéu thire: A = AG

—
& didu kién chuin

AG = AG? - RTIn ayen+ R Hang s&iON@-dhupe & 3 B dre Cogpitan &ONg

~

6.2

AGO = - RTInK avr L2 BFR RASTHEE (Nec)
RT RT
g=—IK+—Ina_ . ,
> swn > = o 6.3

Tai 1 nhiét d6 xac dinh ( T = const) thi gia tri: % InK =° &9 goi thé dién cuc tiéu chuén

‘g:go+ﬂ|na ‘ g:go+ﬂ|nc 6.4
N nfF - Me" nf o Me™ /
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2- DIEN CU'C KHI
a- PIEN CU'C KHi HIDRO

Nguoi ta bom vao binh dién cuc 1 luéng khi H,
tinh khiét ¢ ap suét &n dinh (P = 1atm). Luc dé ta c6
dién cwc Hydrd tiéu chuén :

(pt) H, (1a;m) [2H* (aH+‘=1iongam/I)
Phan t& H, bi hap phu bén bé mat cda Pt va né
dwoc hoat hoa co6 can bang :
H, =—=2H = 2H*'+2e
Do d6 né xuét hién 1 dién thé va duoc goi la thé
dién cwc Hydrd

He—

Pt <

‘\\d‘
994
Lol

N

Diéu kién thiét Iap dwoc tiéu chuan hoa :P,,=1atm,
a,+= 1mol/l goi 1a thé dién cwc Hydrd tiéu chuén.

Dd H,SO,<

Dién thé cuia dién cwc tiéu chuan hidro dwoc quy wéc béng 0 vol

64- GIOI THIEU MOT SO PIEN cyUC N
1- BIEN CY’C KIM LOAI
Me
RT
_ 0
— Epene™ = Epenen T = InCMe“+ 6.5
Me™

Dién cuwc Hydrd ¢ do chinh xac cao. /

7 b-BIEN CYC KHiClo  (Pt) CL,/2CI- )

Cl,+2e =— 2CI

Cl,s—— 0 +ﬂ o Pei,
pt < SC|2/2cr _‘C‘uz/zcr 2F Cél
pdcr <] 6.6
Cl—> Pciz = 1atm ‘ . &0 . RT In 1
2 = —_— —_—
clyi2cr — “clyf2cr 2
2 2 2F Ccr

3- DIEN CYYC OXI HOA - KHU -
Gom thanh kim loai tro' (Pt, Au..) nhung vao dung dich chra dong th&i hai dang oxi hoa
va kh(r cia cung mét kim loai.

a- DIEN CU'C OXI HOA - KHIF CUA SAT (Pt)/ Fe3*, Fe?*

Pt Fe*+e =— Fe?

J— _ _ 0
£6% iﬁ et — 8Fe3+,F92+ F

6.7

FeZ+

Lwu y: Trwdng hop phan rng & dién cwc cé sy tham gia clia ion H*

8
Thi du: MnO, * + 5e + 8H* == Mn?* + 4H,0 o BT Cwe Gl o
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6 - DIEN CY'C QUINHYDRON (Pt) /C¢H,O,, C4H,(OH), \
Quinhydron CzH,0,.C¢H,(OH),. la hop chat dong phan ttr, trong dung dich phan li
thanh quinon C4H,O,. va hydroquinol C4zH,(OH),.

C¢H,0,.C4H,(OH),. = CzH,0, + CgH,(OH),
Pt CeH,0, + 2e + 2H=— CgH,(OH),.

2

- RT CCHO C +
CHO— | SH(OMr g=g’+—In—— H
6142 | ZF

CgHg (OHD 6.9

; A . RT
Vi Ceo, =Coypom, NENtACO: g =gl InCH+

3- DIEN CY’C KIM LOAI CAN BANG VG ANION MUOI KHO TAN (BIEN CY'C MUOI)

a - DIEN CY'C CALOMEL: Hg / Hg,Cl,, CI . RT InC
H922+ +2e P 2Hg. gHg%"/ZHg = 8Hg§+/2Hg +E n Hg2"
Hg
Hg,Cl, ‘ 6.10
- e = 80 L RT In THQ?CI?
dd KCl Hg3'/2Hg ~ “Hg3'/2Hg 2
2F C2,
bién cyc calomel thwdng dwgc dung lam dién cuwc so sanh trong cac phuong phap chuan do dién

thé hay xac dinh pH. N6 cling dwoc diing thay thé cho dién cwce hidro chudn dé xac dinh thé cac
dién cwc khac.

\ Néu gitt ndng dd CI- thi €¢410me) khONg thay dbi. Khi KCI bao hoa thi: €caiomel = 0.24v /
b — DiEN CY'C BAC - BAC CLORIT: Ag /AgCl, HCI N
Ag* + le == Ag.
=) c _e0 LR Thger
Agt/Ag Agt/Ag F
cr

4- BIEN CYC THUY TINH (SGK T136)

Il - PIN DIiEN
La mét hé théng goém hai dién cwe tao thanh mach kin
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IV - ’NG DUNG VIEC PO THE DiEN CU'C (SGK T136)

3.1- Xac dinh thé oxy héa — Khir tiéu chuén cla cac cap oxy héa — khir (SGK T136)
3.2- Xac dinh pH bang phwong phap dién héa (SGK T137)

3.3- Xac dinh bién thién néng lwong tw do (AG?) clia mét phén tng (SGK T138)
3.4- Chuan dd bang phwong phap dién thé (SGK T138)

/
V - NGUON BEN MOT CHIEU (SGK T139)

3.1- PIN (100N (SGK T139)
3.2- ACQUY (SGKT139)

VI — KHAI NiEM VE DEN PHAN (SGK T140)
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