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Hoc la thich ngay!

BAI GIANG: THE PIEN CUC VA NGUON PIEN HOA HQC
CHUYEN DE: PIN PIEN VA PIEN PHAN
MON: HOA HQC 12
GIAO VIEN: PHAM THANH TUNG

v’ Mo ta dwoc cap oxi héa — khir cuia kim loai.

V' Néu dwoc gia tri thé dién cuc chuan la dai luwong danh gia kha nang khw cac dang khu, kha nang
oxi héa giita cdc dang oxi héa trong diéu kién chudn.

v’ Sir dung dwoc bang gid tri thé dién cuc chuan dé: so sanh dwoc tinh khir, tinh oxi héa gitta cdc
cdp oxi héa — khir; Dy dodn dwoc chiéu hidng xdy ra phdan vmg giiva hai cap oxi héa — khit; tinh
dwoc suc dién dong cua pin dién hoa tao boi hai cap oxi hoa — khu.

v’ Néu dwoc cdu tao, nguyén tdc hodt dong cua pin Galvani, uu diém chinh ciia mét sé loai pin khac
nhau nhu acquy; pin nhién liéu, pin Mat Troi; ...

v’ Ldp rdp dwoc pin don gidn (pin don gian: 2 thanh kim loai khéc nhau cam vao qud chanh, lo nuée
mudi, ... ) va do duwoc suc dién dong cua pin.

. CAP OXI HOA — KHIY

Vi du: Nhing mot 1a Zn vao dung dich CuSOg4
a) Viét phuong trinh ion thu gon
Zn+Cu* ——Zn* +Cu

b) Chi ra vai tro cia mdi chat trong phan tng trén

an%n;(:uz%u

= Cap oxi hoa — khir dugc viét dudi dang: M™/M

= C4c nguyén t6 phim kim ciing c6 cip oxi hda — kht

@ Il. PIN BIEN HOA

Khai niém vé pin dién hoa, sirc dién déng va thé dién cuc

Quan sat hai thi nghiém sau va cho biét diém gidng va khac nhau ¢ hai phan tng hoa hoc trong thi nghiém
trén
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Bong deén ®
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Zn Cu
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CuSO, ZnSoq\ CuSO,
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Thi nghié¢m 1 Thi nghiém 2
Gibng nhau: Déu xay ra qué trinh oxi héa khir

0
Zn——>7Zn?*" +2e

0

Cu®* +2e——Cu

Khéc nhau:

+) Thi nghiém 1, phan tng oxi héa — khir chi xay ra trén bé mat kim loai

+) Thi nghiém 2: xuat hién dong chuyén duoi electron, tao dong dién

Pay 1a md hinh mét pin dién hda don gian (hién tuong chuyén hda niang thanh dién niang)
L4 k&m (Zn) va la ddng (Cu) duoc goi la hai dién cuc

- La kém (Zn) duoc goi la anode

- L& ddng (Cu) duoc goi la cathode noi xay ra sy khu.

Theo quy udc trong dién hoc, dong dién trong pin chay tir cuc duong sang cuc &m = L& kém dong vai tro
cuc am.

+) Cau mudi (thuong 1a mudi NaNOs, KCl,...) gitp can bang dién tich cua mdi dung dich.
Strc dién dong (suat dién dong) caa pin duoc ki hiéu E%in

=E0 _EO

cathode anode

= Egm
= Phu thudc vao kim loai, nhiét do, nong do

a) Xac dinh cathode va anode trong pin trén. Viét phuong trinh hoa

hoc xay ra
Cu+2Ag" ——Cu* +2Ag
cu b) Tinh sirc dién dong chuan cua pin va so sanh gia tri hién thi trén
T S Volt ké

Dl_mg Dl_mg . .

B E s, -0

1M (= il 1™ 0 0 0

— M SE=E —E%.. =0,799-0,340=0,459(V)

Hinh 15.10. So 6 pin Cu — Ag
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Pin Galvani

Quan sat mo ta hinh Pin Galvani:

+) Thanh Zn: cung cap electron, dong vai tro cuc am (anode),

+) Thanh Cu: nhan electron, dong vai tro cuc duong (cathode).

+) Cau mubi (thuong 1a mudi NaNOs, KClI,...) gitp can bang dién tich caa mdi dung dich.
Strc dién dong (suat dién dong) cua pin duoc ki hiéu E°in

:EO _EO

cathode anode

0
= Epin

Pién cwc va thé dién cwc chuan

Ung véi mdi cap oxi hoa — khir ¢6 thé thiét 1ap mot dién cuc (nhdng kim loai vao dung dich cua ion kim loai
o).

Dign cuc chudn 1a dién cuc kim loai 6 nong d6 ion kim loai 1 M va nhiét do dat 25°C (298K)

Dign cuc hydrogen chudn: gom maot la Pt (hip thu bdo hoa khi hydrogen véi &p suat 1 bar), nhiing trong
dung dich acid véi néng do H* 1M.

M®i dién cyc & diéu kién chuan c6 mot luong dic trung vé dién thé, goi 1a thé dién cuc chuan.

Thé dién cuc chuan duoc ki hidu 1a E°oxi hoaknir (VOIL)

Thé dién cuc chuan cta hydrogen dugc quy wéc bang 0.

= Tinh thé dién cuc chuan cua céc cap oxi hoa — khir khac bang ach do sy chénh léch vé dién thé (hiéu dién
thé).
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Thé dién cwc chuan

Nguyén té Ban phan irng By
Li | Li* + 1e = Li -3,040
K K*+1e =—K -2,924
Ba Ba2*+ 2e = Ba -2,92

Ca Ca?*+2e +——Ca -2,84
Na Na* + 1e =— Na -2,713
Mg . Mg?* + 2e =— Mg -2,356
Al AR + 3e = Al -1,676
Zn - Zn2* + 2 = zn ~0,762
Cr : Cr3*+3e —Cr -0,74
Fe . Fe2* + 2e =— Fe -0,44
H, 2H,0 + 2e == H, + 20H" -0,414@
cd - | Cd?* +2e =—Cd -0,403
Ni e Ni2* + 2 == Ni -0,257
sn [N Sn2* + 2e == Sn 0,137
S U Pb2* + 2e = Pb -0,126
H, . 2H*+2e +—H, 0,000
Cu = Cu?* + 26 = Cu +0,340
Fe l. Fe3* + 1e = Fe2* +0,771
Ag Ag*+1e = Ag +0,799
Hg Hg?* + 2e = Hg +0,853
Br Br,(aq) + 2e == 2Br- +1,087
o O, + 4H* + 4e = 2H,0 +1,229
cl Cl,(aq) + 2e = 2CI- +1,358
Au Au3 + 3e == Au +1,52

Y nghia cuia thé dién cwc chudan
Gia tri thé dién cuc chuan cho biét muc d6 oxi hda va mic d6 khir cua cip oxi hoa — khir:

+) Gia tri thé dién cuc chuan cang nho thi tinh khi (caa dang khir) cang manh.
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+) Gia tri thé dién cuc chuan cang Ion thi tinh oxi héa (cua dang oxi héa) cang manh.
+) So s&nh tinh khur, tinh oxi héa gitra cac cap oxi héa — khtr.
Vi du: Dya vao bang thé dién cuc chuan, hdy so sanh tinh khir cia Cu va Ag, tinh oxi héa cua Cu?* va Ag*.

Cu Cu?t+2e —Cu . 3 +0,340
Fe Fe3 + 1e = Fe?* +0,771
Ag Agt+1e = Ag +0,799

K+ Na+ M92+ A|3+ Zﬂ2+ FE‘2+ Ni2+ Sﬂ2+ pb2+ H+ Cu2+ Ag+ AU3+

Tinh oxi hoa caa kim loai tang

K Na Mg Al Zn Fe Ni Sn Pb H Cu Ag Au

Tinh khur ctia kim loai giam

Du doan chiéu huéng cua phan ¢ng oxi hda — kh.
= Chét khir manh tac dung véi chét oxi hda manh tao thanh chat oxi héa yéu hon.

= Quy tic alpha (a)
*1<. Dua vao gié tri thé dién cuc chuan. Hay viét phuong trinh héa hoc xay ra giita cac cap oxi hda — khir

~ ”

- ~

sau:

a) Cu?/Cu va 2H*/Ha. Fe2 Cu*
Cu+2H"—>Cu® +H, < |
Fe Cu

b) Fe?*/Fe va Cu?*/Cu.
Cu* + Fe——Cu+Fe*
c) Fe**/Fe?* va Cu?*/Cu

Cu+Fe* — > Fe* +Cu*
oL

“ @'— a) Xac dinh cathode va anode trong pin trén. Viét phuong trinh hoa hoc xay ra

Cu+2Ag" ——Cu® +2Ag

b) Tinh strc dién dong chuan cua pin va so sanh gia tri hién thi trén
Volt ké

EC oy =+0,340(V);ES ., =+0,799(V)

= E%, =E2 . ~E% e, =0,799-0,340 = 0,459(V)

Hinh 15.10. So db pin Cu — Ag
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@ . MOT SO LOAI PIN KHAC

Pin acquy chi (pin the cdp — pin sac):

+) D& san xuat, gia thanh thap

+) Hoat dong 6n dinh

+) D& thu hdi sulfuric acid va chi dé tai ché

+) Nang, tudi tho thap

+) Gay 6 nhiém méi trudong va ngd doc chi.
Pin nhién li¢u

+) Piéu chinh duoc cudng do

+) Hiéu suit chuyén doi ning luong cao, lwong chat thai it va dé kiém soat
+) Gia thanh cao

Pin mat troi (Solar cell) — pin sac

+) L& ngudn ning lwong sach.

+) Tan dung dugc nang luong vo tan cua Mat Troi

+) Gié thanh cao, san xuat phuc tap

+) Phu thudc nhiéu vao thoi tiét

+) C6 nguy co gy 6 nhidm méi truong véi tim pin hét han sir dung

Pin lithium — ion (pin sgc)

- Nhé, gon, nhe, bén, sac nhanh

B e —

- Gia thanh cao )
- D& hu héng bsi nhiét do il

‘F“ Li-ionBa

Aseneg uoi-i

- Tiém an nguy co chéay nd
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