N

A ) uigeli.xyz ) A
CHUYEN DE: PIN DIEN HOA - DIEN PHAN

A. PIN GALVANI:
I. PHAN UNG OXI HOA KHU VA DONG PIEN — PIN GALVANI
I.1. Pin Galvani

Hoa nang ciia phan tmg oxi hoa khir c6 thé chuyén thanh nhiét niang hay dién niang tuy
thudc vao cach tién hanh phan tmg. Vi du, v6i phan tng: Zn + CuSO; — Cu + ZnSO,
néu thyc hién phan tmg bang cach nhung thanh k&m vao dung dich CuSO, (nghia 14 cho chit
khir va chét oxi hod tiép xuc truc tiép voi nhau) thi héa ning ciia phan Gmg sé chuyén thanh
nhi¢t nang (AH® = -51,82 kcal). Trong trudng hop nay cac qua trinh oxi hod va khir sé xdy ra
& cting mot noi va electron s& duoc chuyén truc tiép tir Zn sang CuSO..

Nhung néu nhing thanh Zn vao dung dich mubi k&m (vi du dung dich ZnSO, 1 M),
nhung thanh dong vao dung dich mudi déng (vi du dung dich CuSO, 1 M), hai thanh kim loai
dugc ndi v6i nhau béng mot day dan, hai dung dich sulfat dugc ndi voi nhau bﬁng mdt cau
mudi, cdu mudi 1a mot dng hinh chit U chira day dung dich bio hoa cia mét mudi nao do, vi
du: KCI, KNOs... thi cac qué trinh khtr va oxi hoé s€ xdy ra ¢ hai noi khac nhau va electron
khong chuyén truc tiép tir Zn sang Cu®* ma phai di qua mot day dan dién (mach ngoai) 1am
phat sinh dong dién. O day, ho4 nang da chuyén thanh dién ning. Mt thiét bi nhu vay duoc
goi 1a mot pin Galvani hay mot nguyén t6 Galvani.

Hinh 1. Pin Galvani Cu — Zn

*Giai thich hoat dong cuia pin:

Pin gém hai phan cé cdu tao gidng nhau: déu gom mot thanh kim loai nhing trong
dung dich mudi ctia n6. Mdi phan 1a mot nira pin.

Ta hay xét nira pin gdm thanh kém nhung trong dung dich mudi kém.

Do Zn la mot kim loai, c6 cac electron hoa tri chuyén dong kha tu do nén céc nguyén
tir Zn dé dang mét electron dé thanh ion dwong:

Zn—2e= Zn*" hay: Zn = Zn*+2e (1)

Khi nhang thanh Zn vao dung dich, qua trinh (1) xay ra, cac nguyén tir & bé mit thanh
kim loai s€ chuyén thanh Zn>* khuéch tan vao dung dich, dé cac electron nam lai trén bé mat
thanh Zn. Két qua 1a trén bé mat thanh Zn tich dién am (céc electron), con 16p dung dich gan
bé mit thanh Zn tich dién duong (cac ion Zn*") tao thanh mot 16p dién kép (Hinh 2).
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Hinh 2. Sw hinh thanh I6p dién kép
Hiéu s6 dién thé giira hai phan tich dién duwong va am cia 16p dién kép chinh 1 thé
khir hay thé dién cwe cua cip oxi hoa - khir Zn>"/Zn.
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Diéu twong ty ciing xdy ra doi voi nira pin gdm thanh dong nhing trong dung dich
mudi dong.

Nhu vay, mdi mot nira pin s& c6 mot dién thé xac dinh, do 16n cua dién thé phu thudc
vao ban chat cta kim loai, ndng do cta ion kim loai trong dung dich, nhiét d6. Mot hé nhur
vay duoc goi la mét dién cure.

Khi nbi hai dién cuc c6 dién thé khac nhau bang diy dan dién, s& xay ra qu4 trinh can
bﬁng dién thé gitta hai dién cuc do su chuyén electron tir di€n cuc nay sang dién cuc khac, vi
thé trong mach xuét hién dong dién.

DPéi vai pin Cu — Zn dang xét, Zn 1a kim loai hoat dong manh hon nén dé cho electron
hon Cu, vi thé trén thanh Zn s& c6 nhiéu electron hon thanh Cu, vi thé dién cuc Zn dugc goi
1a dién cuc am, dién cuc Cu duogc goi la dién cuc duong. Khi ndi hai dién cuc bang diy dan,
electron s& chuyén tir dién cuc Zn sang dién cuc Cu. Diéu nay dan dén:

- O dién cuc Zn: can bang (1) s& chuyén dich sang phai dé bu lai sé electron bi chuyén
di, 1am thanh Zn bj tan dan ra. N6i cach khac, trén dién cuc kém, qué trinh ox1 ho4 Zn tiép tuc
xay ra.

- O dién cuc Cu: do c6 thém electron chuyén tor dién cuc Zn sang nén can bé“mg
Cu=Cu®+2e (2) s& chuyén dich sang trai, nghia 1 cac ion Cu®" trong dung dich s& dén nhan
electron trén bé mit thanh Cu va chuyén thanh Cu kim loai bam vao thanh Cu. Noi1 cach khac,
trén dién cuc dong, xay ra qua trinh khir cac ion Cu>:  Cu*+2e = Cu (3)

Nhu vay, trong toan bd pin xay ra hai qua trinh:

* Qua trinh oxi hod: Zn — 2e = Zn*" (1) xdy ra trén dién cuc Zn (dién cuc 4m)

* Qua trinh khir:  Cu*"+2e = Cu (3) xay ra trén dién cuc Cu (dién cuc duong)
Phuong trinh oxi hod khir x4y ra trong pin:

Zn+Cu** =2 Zn*+ Cu
Phan tmg nay gidng hét phan Gmg xay ra khi cho Zn tac dung truc tiép v6i dung dich CuSOs,.
Viéc bd tri tach biét hai cap oxi hod khtr thanh hai dién cuc cho phép lgi dung su chuyén
electron giira chat khir va chét oxi hoa dé san sinh ra dong dién.

Nhu vay: pin 1a dung cu cho phép sir dung sw trao doi electron trong cac phén wng
oxi ho4 khir dé san sinh ra dong dién.

Trong cac pin ndy, hoa ning da chuyén thanh dién ning nén chung duoc goi 13 pin
dién hoa.

- Sy hoa tan Zn lam du ion dwong Zn** trong dung dich ¢ dién cuc k&m, con su chuyén
Cu?" thanh két tua dong s& lam du ion 4m SO4* trong dung dich & dién cuc ddng. Hién tuong
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nay can tré hoat dong cua pin. Dé khic phuz hiéﬁ tugng ndy, nguoi ta ndi hai dién cuc bang
mot ciu mudi. Nho cdu mudi, cac ion c6 thé chuyén tir dung dich nay qua dung dich khac,
gilip can bang dién tich trong cac dung dich, va pin s& hoat dong cho dén khi thanh kém tan
hét hay Cu®* két tia hét.
Vé mit vat 1y, viéc ndi hai dung dich bang cau mubi chinh 13 dé dong kin mach dién.

Pin galvani Cu - Zn dugc biéu dién mot cach don gian bang so d6 sau:
(-) Zn | ZnSO, || CuSO, | Cu (+)
Hay: () Zn | zn* || Ccu* | Cu()
Trong truong hop tong quat, pin galvani dugc ky hiéu nhu sau:
G MM [ M M, ()
Nhu vy, mét pin dugce tao thanh tir viéc ghép hai dién cuc cta hai cap oxi hoa khir ¢
thé khtr khac nhau.
1.2 Mt s6 loai dién cuec:
1. Pién cwc kim loai :  Dién cuc kim loai 1a mot hé gdm kim loai M nhung va dung
dich chira cation M™. Trén bé mit dién cuc b cin br:?mg
M™ + ne < M.
bién cuc kim loai dugc ky hiéula: M° | M™, C
Vidu: Zn | Zn*, C Cu | cu*, C
C : 1a néng do mol/l cia M™ trong dung dich , ddi v6i dién cuc chuan C = IM
2. Pién cuec oxi hoa - khir : La loai dién cuc trong do6 chit 1am dién cuc 1a mot chét tro
( Pt, than chi ) , khong tham gia phan g dién cuc ma 13 noi trao doi electron giita chat oxi
hoa va chét khir nam trong dung dich . Chat lam dién cuc tro thuong 14 platin hay than chi.
Chét oxi hoa va chit khir c6 thé 1a chat khi hay cac ion ndm trong dung dich .
Nhung mdt thanh platin vao dung dich ¢ cip oxh/kh , lac nay co thé xay ra cac trudng

hop sau .

e Néukha nang thu electron cua dang oxi héa manh , dang oxi sé& léy mot sb electron
cua thanh platin va bi€n thanh dang khur tuong ing .

OXH + ne < KH
Lam cho thanh platin tich dién duong , dung dich tich dién am va dién cuc c6 thé
duong so v6i dung dich

e Néu kha ning khtr cua dang khir manh hon, né s& nhuong mot sb electron cho thanh
platin va bién thanh dang oxi hda tuong tng .

Kh -ne & Oxi

Lam cho thanh Pt tich di¢n am , dung dich tich di¢n duong, do d6 thanh Pt c6 dién thé
am so v6i dung dich . Thé dién cuc oxh — kh thuong duoc goi tit 1a thé oxh — kh

Vidu: khi nhung thanh platin vao dung dich c6 chira dong thoi hai mudi FeSO, va
Fex(SO4); tire 1a dung dich ¢6 cap oxh —kh Fe’'/Fe** ta duoc dién cuc oxh — kh ¢ ky
hitula: (Pt) Fe*/Fe** vaphanungdiéncucla: Fe'' +e < Fe*'

3. Pién cuc calomen: Dién cuc gdm thuy ngan ( Hg ), calomen ( Hg,CL) va dung dich
chtra chat dién ly c6 ion CI' ( KCI, NaCl ... ).

uigeli.xyz Trang 3



uigeli.xyz
Phan trng oxh — kh x4y ra trén dién cuc calomen ( vi thuy ngan long nén dung thém
mot ddy platin nhiing vao thuy ngin va nbi véi mot day dan ra ngoai )

Hg.Cl, +2¢ < 2Hg + 2CI
bién cuc calomen ky hiéula: Hg | Hg,Cl, | Cl, C
bién cuc nay cé uu diém 1a dién thé 6n dinh
4. Pién cuc hyc‘lrogen : Pién cuc hydrogen 1a mt dién cuc khi thudc loai dién cuc oxh —
kh . Dién cyc gom mot tam Pt phit mudi platin nhiing vao dung dich axit chira ion H”,

dung trong 6ng thuy tinh da duoc dan vao mot ludng khi hydro c6 mot ap suat P xac dinh
. bién cuc khi hydro dugc ky hiéu 1a :

Pt | Hy,latm | H, IM  vaphanungdiéncucla H, < 2H' +2e

II. SUAT PIEN PONG CUA PIN:
- Suét dién dong cua pin la gia tri cia hiéu s6 dién thé 16n nhét gitra hai di¢n cuc cua pin.
- Suét dién dong ciia pin dugc tinh bang hiéu s dién thé gitta dién cuc duong va dién cuc am:

Epn =E.-E

Cuong do cia mot cdp oxi hod khir dugc dac trung bdi thé khir cta no. Trong mot cap
Ox/Kh, khi Ox 14 chat oxi hoa manh thi Kh 1a chit khir yéu, can bang: Ox +ne = Kh sé&
[Kh]
chuyén dich manh vé phia phai, 1am hang s6 can bang K = 0x] ¢4 gia tri 16n nén
AG" = -RT.InK cang am.
AG cua hé bang cong c6 ich A' do hé sinh ra. Trong phan tng oxi hoa khir dang xét,
cong c6 ich A' 1a cong chuyén n mol electron trong dién trudng c6 hiéu dién thé AE:
A'=-nF.AE
voi: * F 1a dién tich cua 1 mol electron, duoc goi 1a héng sb Faraday; F = 96500 C = 23,06
kcal
* AE 1a hiéu s6 dién thé gitta dang khir va dang oxi hoa, dugc goi la thé khir cua cap
Ox/Kh, thuong dugc ky hi¢u 1a E (V) hay @ (V). Vay:

Ta thay: khi dang oxi hoa ciia cip Ox/Kh cang manh, can bing: Ox +ne = Kh
s& cang chuyén dich manh vé phia phai, lam AG cang am, tic E cang cé gia tri dwong lém.

V& mat nhiét dong hoc, E dac trung cho trang thai can béng khtr nén E duogc goi la thé
khir. Thé khir E con dugc goi 1a thé oxi hoa - khir (ngu ¥ dic trung cho qua trinh oxi hoa
khir néi chung), hay thé dién cwe (ngu ¥ viéc xac dinh thé khir bang thuc nghiém duoc thuc
hién bang cach do thé cua cac dién cuc tuong tng) va dugc ky hiéu 13: Eoyxn.

Thé khir tiéu chuan E°oyx, clia cac cip Ox/Kh duoc tinh & diéu kién:

T=298K; P=1atm=101,325kPa; [Ox]=[Kh]=1M

Theo quy u6c: E%amy =0 (V).

Thé khir tiéu chuan cia cac cip Ox/Kh duoc cho trong cac sb tay Hoa hoc.
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Tu hé thire: AG = AG®° + RTInK
Ta co: -nF.E = -nF.E°+RTInK , vé6i E 1a thé khir & diéu kién bat ky.

RT RT @

= E= E'-|"F InKl hay: [E= E°-]F Inl Ox

Trong biéu thuc trén, néu: R = 1,987 cal/mol.K thi F = 23060 cal
R =8,314 J/mol. K thi F=965001]

Néu T =298°K, thay In=2,3031g va cac gia tri R, F vao biéu thuc trén, ta co:

0,059 | [Kh]

"o

Céc phuong trinh trén dugc goi 1a phwong trinh Nernst.

0,059
- Vi cac cip Ox/Kh kiéu: M™ + ne =My, , phuong trinh Nernst co6 dang: E = E° - 1 Ig
1

oM™

- Néu phan tmg oxi hoa khtr ¢6 ion H' hay OH" tham gia, vi du:
MnO,~ + 8§ H + 5¢ = Mn*" +4 H,0

BrO;-+3 H,O +6e =Br +6 OH-

2+
0,059 M

RN
thi: EMnO4_/Mn2+ = EOMno4_/Mn2+ - 5 lg [MnOAl][H }

0,059 M
Bro;|

EBrO3-/Br_ = EOBrO3_/Br_ - 6 lg

- Néu c6 chét khi, vi du phan tng: 2 H;O" + 2e = H,( + 2 H,O

0,059

thi: E H30+/H2 = E0H3O+/H2 - 2 Ig

, v6i Pyy 13 4p suat riéng phan ctia H, (atm).
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I11. THE PIEN CUC:
I11.1. Piéu kién tiéu chuin ciia céc loai dién cuc

Mot dién cuc duoc coi la & didu kién tiéu chuén khi:

- Nong d6 (chinh xac 1 hoat d6) ctia ion hodc phan tir chat tham gia phan tng dién cuc
bang 1 M. Néu 1a chat khi thi ap sudt riéng phan (chinh x4c 14 hoat 4p riéng phan) cua khi d6
bang 1 atm.

- Nhiét d6 xac dinh.

Vi du: Dién cuc chuan ciia Zn 1a mot thanh kém nhung trong dung dich Zn* 1 M.
Pién cyc chuan cia cip Fe’'/Fe*" 1a dién cuc gébm day Pt nhing trong dung dich c6
[Fe’] = [Fe*]=1 M.

C6 nhing dién cyc ma chit tham gia phan &ng dién cue tan it trong nwéc. Vi dy:
- bi¢n cuc Ag nhung trong dung dich KCI c6 két tha AgCl, dugc ky hiéu: Ag/AgCl,

KCI. Phan ting cta dién cuc nay nhu sau: AgCld +e= Ag+ CI
Piéu kién chuan cua dién cuc: nhiét dd xac dinh, dung dich CI" 1 M bao hoa AgCl.
- Bién cuc calomen Hg/Hg,Cl,, KCI: Hg,Cl,+2e =2 Hg+2CI

Piéu kién chuan cta dién cuc: nhiét do xac dinh, dung dich CI' 1 M bio hoa Hg,Cl,.
IIL. 2. Thé dién cuwc va thé dién cwe chuan: Ta da biét , suit dién dong cua pin bang hiéu
sO dién thé cua hai dién cuc ( khi khong phong dién )

E= E.- E

Nhu vay, Gmg vi mot nita phan ing oxh — kh , mdi dién cuc c6 mot dién thé xac dinh
goi la thé dién cuc ( E:hay E.). Thé cua dién cuc chuan goi la thé dién cuc chuan hay
thé chuén cua dién cuc. Trong thuc té nguoi ta chi do duogc hiéu s6 dién thé cua hai dién
cuc , ma khong do dugc truc tiép thé ciia mdi dién cuc ung voi nira phan ng oxh — kh .

Vi vay, muén thanh 1ap mdt thang thé dién cuc , nguoi ta phai chon mot dién cuc
tham chiéu véi mot thé dién cuc qui ude xac dinh 1am méc sau d6 do hiéu sé dién thé
gitra dién cuc can xét va dién cuc tham chiéu. Trén co s& d6 nguoi ta xac dinh thé dién
cuc riéng tuong ddi cua cac dién cuc khac.

Theo qui udc quéc té , dién cuc chuin hydrogen dugc chon lam dién cuc tham chiéu
I1L3. Pién cuc tiéu chuin Hydrogen :
“ Pién cuc chuan hydrogen 13 dién cuc hydro 1am viéc ¢ diéu kién t°C = 25°C ; Py, =

latm va [ H'] = lmol/l. Thé dién cuc nay duoc qui udc bang 0 E%xTmy =0,0 V.

Phan g & dién cuc hydrogen: 2H uy+ 2 = Hagy
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Hinh 3. Pi¢n cwe tiéu chuin hydrogen

II1.4. Thé dién cuc chun cia kim loai : La stc dién dong cua pin tao boi dién cuc lam
bang kim loai d6 ( ghi bén phai ) nhiing vao dung dich mubi ctia né c6 nong do ion kim loai
bang 1mol/l va dién cuc tiéu chuan hydrogen ( ghi bén trai )

PtH, [ H [ | M [ M

Pw = latm ; [ H'] = [ M™] = Imol/l

IIL5. Thé dién cwe oxh/kh : La stic dién dong cua pin tao bdi dién cuc platinum (ghi bén
phai ) nhiing vao dung dich cua cip oxi hda - khir c6 nong d6 mdi dang bang 1mol/l va dién
cuc hydro ( ghi bén trai )

Pt,H, | H | | oxh,kh | Pt Pw=1latm [H]=[oxh]=[kh]=1mol/
Nhu vay mubn do thé dién cuc tiéu chuin cta kim loai, thé dién cuc oxi hoa / khir tiéu
chuén ta phai do stc di¢n dong va xac dinh chiéu dong dién cua pin .

Vi du : Mudn do thé dién cyc tiéu chuin cta Zn ta 1ap pin
Pt,H, | H | | Zn* | Zn Py, = latm ; [ H] = [ Zn*"] = Imol/l

Thuc nghiém cho thay khi pin 1am viéc , & mach ngoai electron chuyén tir dién cuc Zn sang
dién cuc tiéu chuan hydrogen, do d6 dong dién theo chiéu nguoc lai , nén cuc hydrogen la
cuc duong ( +) va dién cuc kém la cuc am ( - ). Suc di¢n dong cua pin nay do dugc 0,763V

E'=E’ - E = EH/H,) - EYZn*/Zn) = 0—EZn*/Zn) = 0,763V
Vay: E%Zn¥/Zn)=-0,763V

bién cuc kém tich di¢n &m hon ( déu - ) so véi dién cuc tiéu chuan hydro , ching t6
rang Zn hoat dong manh hon hydro

Khi pin lam viéc : O cyc am ( cuc Zn ) xay ra su oxi hoa kém Zn—-2e =
Zn2+

O cuc duong( dién cuc tiéu chuan hydro) ion H' bi khir 2H* +2e = H,

Vay phan (g xay ra khi pin lam viéc 1a : Zn + 2H" = Zn* + H,
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Vidu : Do thé dién cyc cua cap Fe*/Fe*". Ta lap pin

Pt,H, | H | | Fe*,Fe** | Pt Pwp=1latm [H']=[Fe*]=[Fe* ]=1mol/l

Thuc nghiém cho thay khi pin 1am viéc , & mach ngoai electron chuyn tir hydrogen
sang dién cuc oxi hoa - khir, do do cuc oxi hoa- khir 1a cyc duong ( + ), dién cuc tiéu
chuan hydrogen 14 cyc am ( - ) . Stc dién dong cia pin nay bang 0,771V

E’=E’ - E = E'Fe’/Fe’") - E'(H/H,) = E’(Fe’"/Fe*") - 0= 0,771V
Vay E°Fe’/Fe*")=+0,771V
O cuc duong (+) : xay ra su khir ion Fe** Fe’" +1e = Fe*
Ocucam (-)  :xayrasy oxi hoa H, - 2¢ = 2H"
Phan tng khi pin lam viéc : H, +2Fe’* = 2Fe* +2H"

Béng cach do tuong tu va sép xép theo thi tu thé dién cuc chuén ta thu duoc bang thé
dién cuc. Qua bang thé dién cuc chuan chung ta rat ra dugc mét s6 nhan xét quan trong
sau vé tinh hoat dong cua cac cip oxh/kh trong dung dich nuéc
e Thé dién cuc cta cip nao cang nho ( tri sb dai s6 ) thi dang khir hoat dong cang manh

con dang oxi hoa cua n6 hoat dong cang kém , nguoc lai cap cé thé dién cuc cang 1on
thi dang oxi hoa hoat dong cang manh con dang khir cua nd hoat dong cang kém .
e Cap oxh/kh nao cé thé dién cuc tiéu chuén 16n thi dang oxi hoa ctia n6 cé thé oxi hoa
dang khur cua cap c6 thé dién hoa nho hon
E°(Oxh,/Kh)) < E°(Oxhy/Kh,) : phan tng  Oxh, + Kh, =Kh, + Oxh,

IV.MOT SO UNG DUNG:
IV.1. Chiéu ciia phan g oxi hoa Khir

Gia su co hai cap Ox/Kh: (1) Ox; +nie =Kh;; E,
(2) Ox,+tme =Khy; E,<E,

Khi tron céc dang oxi hoa va dang khir ctia hai cd@p, c6 hai kha nang phan ung:

(D nOx; +nKh, = n,0x, + n,Kh

(II) n,0x; + n:Kh; = n,0x; + n;Kh,
Ta co:
D=nmn.(1)-n.2) = AG;=n.AG; - n.AG; =

=-m.nF.E - (-n.nmF.E,)=-nmnnF (E —E) <0

(vi E; <E)), nén phan ting (I) tu xay ra.

(II) = 1'11.(2) — 1’12.(1) = AGH = 1’11.AG2- l'lz.AGl =
=-n.mF.E,— (-nonF.E; )=-nmnnF (E;—E)>0
(vi E; <E)), nén phan timg (II) khong xay ra.

Vay:

Néu c6 hai cip Ox,/Khy, E; va Ox,/Kh,, E, v6i E; > E, thi phan &ng oxi hoa khir
giira chiing sé xay ra theo chiéu: Ox; + Kh; = Ox; + Kh,
Tire: Dang oxi ho4 ciia cip cé thé khir 16n tic dung véi dang khir ciia ciip c6 thé khir bé.
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Vi du 1: Cho hai cip Ox/Kh: Cu*/Cu va Zn*/Zn v6i E°c.2Tic. = 0,35 V; E°427 ., =-0,76
V. Hay viét phan tng x4y ra giita hai cip Ox/Kh d6 ¢ diéu kién tiéu chuan.
Giai:
E°2t e > B2 20 nén Zn 6 tinh khir manh hon Cu, Cu*" ¢6 tinh oxi hod manh hon
Zn*, & diéu kién chuin phan tng xay ra la:
Cu**+Zn=Z7Zn""+Cu

Vi du 2: Néu tron 1an hai dung dich c6 chira cac cip oxi hoa khir: Cl1,/2CI va L/2T & diéu
kién tiéu chuan thi s& xay ra phan tng gi? Biét: E°cipna™ = 1,36 V; E°pi = 0,54 V.

Gidi:
E°ciopnci™ > E°ppor nén Clp ¢6 tinh oxi hod manh hon I, I' ¢6 tinh khir manh hon CI-.

Phan g xay ra & diéu kién tiéu chuén la: ChL+2I'=1+2CI.

Vi du 3: Tim hiéu ban chat cua diy Beketop: Dy sip xép cac kim loai theo thtr ty thé khir
ting dan, nhitng kim loai ding sau hydrogen (c6 thé khir dwong) khong day duoc hydrogen ra
khéi axit.
Giai:
Phan mg day hydro khoi axit ciia cac kim loai dugc biéu dién nhu sau:
n
M(r) +n HJr = 1\/InJr + 2 H2 (*)

Phan mg nay bao gdm hai ban phan tmg:

(1) 2H"+2e=H,; E%% mp=0(V)=E"

(2) M"+ne =My; E°u0ty=E%

n

Ta 6 *)=2(1)-(2)

=

G didu kién tiéu chudn: AG® = 2 AG® - AG®, =

N =

=-2 2FE° — (- nF.E%) = nF.E%
Pé phan tng (*) tu xdy ra, ta phai c6: AG® <0 hay E°, <0.
Vay tat ca cac kim loai c6 thé khir 4m déu c6 thé day dugc hydrogen ra khoi axit, va nguoc

lai, cac kim loai co thé khir duwong khong day duoc hydrogen ra khoi axit.

Vidu 4: Cho:Fe’ +e¢ = Fe*'; E°=0,77V
Br,+2e = 2Br ;E°=1,08V
Hoi & diéu kién tiéu chuan Fe** ¢c6 thé oxi hoa Br, thanh Br khong?

Giai:
E’s0nm > E%3 T2 nén ¢ diéu kién tidu chudn, phan tng giita hai cip oxi hoa khur
nay sé ty xay ra theo chiéu: Br,+2Fe’ = 2Br + 2 Fe’*

Nghia 14 Fe** khong thé oxi hoa Br, thanh Br.

Gidi cdach khac:
Néu Fe*' ¢6 thé oxi hoa Br, thanh Br, ta ¢6 phan tng: 2 Fe** +2 Br - = 2 Fe*" + Br;
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Phan tng trén co:
AG° = 2-AG°Fe3 +/Fe2+ - AG%pe = - 2F-E0Fe3 +/Fe2+ + 2F.E%nm™ = - 2F(E°Fe3+/Fe2+ -
E%spe) =
=-2F(0,77 - 1,08) = -2F(-0,31) > 0 : phan {ng trén khong thé xay ra.

Vi du 5: Xac dinh chiéu ciia phan tmg: 2 Hg+2 Ag' = 2 Ag+ Hg)*'
O cac diéu kién sau: a/ [Ag']=10*"M; [Hg’']1=0,1M
b/ [Ag]=0,1 M; [Hg>]=10*M
Biét: E%g2 e = 0,79 V ; E% /4 = 0,80 V.
Giai:

Phan Gng trén gém hai ban phan tmg:  Hg,>’+2e= 2 Hg; E"Hg22+/2Hg =0,79 V=E°

Ag'+e= Ag ; E°"Tx=0,80 V=E°,

a/ [Ag1=10"M; [Hg*]=0,1M

0,059 12 0,009 1
Ene?Tome=E%- 2 g He'| — 0,79- 2 1g0l=076V

1 1

EagTiag = E%— 0,059 1g lA9+] =0,80—0,0591g 10" =0,56 V
Nhu vay: EHg22+/2Hg > Eag/ag nén phan tng trén xay ra theo chiéu nghich.
b/[Ag1=0,1 M ; [Hg,*']=10*M

0,059 12 0059 1
Ene?Tome=E%- 2 g He'| — 0,79- 2 1g107* =0,67V

! 1

Eaeiae = E%— 0,059 Ig A = 0,80 —0,0591g 01=0,74 V
Nhu vay: Eaeiae > EHg22+/2Hg nén phan tng trén xay ra theo chiéu thun.

Vidu 6: Cho phan ung: H;AsOs+2H +21 = HAsO,+2H,O+1,
Hay xé4c dinh chiéu cua phan tng trén ¢ diéu kién tiéu chuan khi:  a/ pH=0,1; b/ pH = 4.
Biét: E0H3ASO4+2H+ ruaso+2n20 = 0,56 V. =E°%

EOIZ/ZI_ = 0,54 V = Eoz

Giai:

Phan IZI'Ing H;AsO,+ 2 H+2T = HAsO, +2 H, O+ 1,
Bao gdm hai ban phan tmg: H;AsOs+2 H"+2e =& HAsO, +2 H,O; E,
L+2e = 2T ; E2=E% =0,54V

a/ O diéu kién tiéu chuan khi pH=0,1: [H']=10%'"M

0,059 [HASOZ} 0,059 1

o
Ei=F- 2 lg [HsAOHT —g56. 72 1910 =0,554 V> E°,
Nén phan tmg xay ra theo chiéu thuan.
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b/ O diéu kién tiéu chuan khi pH =4: [H']=10*M

0,059 [HASOZ} 0,059

1
- +P - .

B =E- 2 lglHsAOlHT —g56. 2 1910° =032 V<E®,
Nén phan tmg xay ra theo chiéu nghich.

Vidu 7: Xét chiéu cua phaning: 2 Cu* +4T 22 Cul ,,+ Ly O 298°K, trong dung dich
6 [Cu*]= 1 M; [I'T= 0,1 M. Biét: E°po” = 0,54 V; E°c,2 T, T = 0,15 V; Teu = 1.10™
Gidi:
0,059 0,059
Eno =Ena - 2 1g[I1°=0,54- 2 1g(0,1)*= 0,60 V
T

o) sl o

Ee2tet = B 2tat - 0,059 Ig €] =0,15-0,059 1g (@1 =0,15-0,0591g 1 =0,80
\

Ec2t et > Einn~ nén phan ing trén xdy ra theo chiéu thuan.

—_

Vi du 8: Stc dién dong cua pin tao thanh boi dién cuc ti€u chuin hydro va dién cuc tiéu
chuin plutoni 1a 2,03 V. Trong pin H, — Pu, dién cyc Pu**/Pu la dién cuc am. Do do:
E%n=E%- E°.=0- E%3%p,
= E% 3, = - E%in=-2,03V
Thé nay la the khir ing véi qua trinh:
Pu+3e =Pu  E%3Tm=-203V
Néu viét phan g theo chiéu nguoc lai thi theé tuong ung 1a thé oxi hoa, c6 dau nguoc lai:
Pu - 3e=Pu* E%hupdt = +2,03V

Céc gia trj thé khir tiéu chuan dugc cho trong cac so tay hod hoc.

Trong thuc té, dé 1am dién cuc so sanh ngudi ta thudng ding dién cuc calomen
Hg/Hg,Cl,, KCI bao hoa, co thé béng 0,2415 V so véi dién cuc tiéu chuan hydro. Pién cuc
nay on dinh, c6 do lap lai cao, d& bao quan.

VI. Céc bai tap don gian vé pin dién
Bai 1 C6 cac dién cyc: Cu/Cu*’; Mg/Mg**, (Pt)CL/CI
a) Hay viét so d6 pin dung dé xac dinh thé tiéu chuin cua mdi dién cuc do theo qui wbe.
Viét PTPU xay ra trén mdi dién cuc va trong pin.
b) Cho EoMg o Mg = -2‘,363\/,? E°q 2 /le = 1,36V, E° c**icu = 0,34V
Hay xéc dinh lai so d6 pin dé dung theo qui udc E° > 0.
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Hudng dan:

a .Theo dung qui uéc thi so dd pin dién dugc viét:

(Pt) H; (P": = latm)| H (C# =1M) | Cu*" (Ca* =1)|Cu (1)
Anot (-) : qtoxihod : H, <— 2H +2e
Catot (+):  qtkhu : Cu**+2 “— Cu
— Phan ung trong pin: H,+Cu* <— 2H'+Cu
(Pt) H; (Py2=latm) | H* (Cx =1M) | Mg* (C=1M) | Mg )
SN

Andt (-) 1 qt oxi hoa: H, <— 2H +2e
Catot (+): gt khu: Mg* +2e <— Mg

—

— Phan tng trong pin: H, + Mg* <—  2H"+ Mg

(Pt) H, (Py2=1at) | H* (Cx =1IM) | CI (C=1M)| CL, (Pt) (3)
(-) Anot: qtOXH: H, <— 2H" +2e

—

(+) Catét: qtkhu: Cl,+2e <— 2CI
— Phan ung trong pin: Cl,+H, <— 2H +2CI
¢) Dya vao thé ctia E°oxukns

E°oxu/kni > E° 2HF 0 = thi so d0 pin khong thay ddi va phan tng trong pin tring véi
chiéu qui uéc.
Dua vio theo dé: thi pin (1) va (3) 12 khong thay doi.
E° Mgz+< 0 — pin (2) duoc viét lai:
Mg | Mg> (Cw** =1M) || H*(Cu =IM)| H, (Pt)
Phan tng ¢ dién cyc va trong pin:
(-) Andt: Mg <— Mg™ +2e

—

(+) Catot: 2H +2e <— H,

Phan ung trong pin: Mg+ 2H" <— Mg* + H,

Bai 2

Cho day hoat dong hoa hoc va cac thé twong tmg.
M"+ne = M
K Na Mg Al Zn Fe Ni

E -2,92 -2,71 -2,37 -1,66 -0,76 -0,44 -0,23

0
Mn+/
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Sn Pb H Cu Ag Pt Au
E’ -0,14 -0,13 0,00 0,34 0,80 1,20 1,50
Hay giai thich :

a) Fe, Mg, Al tan dugc trong HCl

b) Cu, Ag khong tan trong HCI

¢) Fe khur duoc Cu**

d) Ag khong khir dugc ion Cu**
Huéng dan:

E° M”f /E° > HT7 H* 1a chat oxi hoa manh, M 1a chat khir manh
— do d6 phan ung: M +nH"™ — M"™ + (n/2) H,
0 . Ro . Ro 0 —
“E R CE ApHK Yy
Do do6 Fe, Mg, Al tan dugc trong HCI.

b, ¢, d giai thich trong tu dua vao thé cta cac cip tuong tng.

Bii3  ChoE’( 47 034V:E AGHA” 0.80V;E* |55~ 0.44V.

1. Viét so do pin dé xac dinh cac thé khir chuan va viét phuong trinh phan tmg xay ra khi
pin hoat dong.
2. Hay viét cac so do pin khi ghép dién cuc Fe vai dién cuc Cu, dién cuc Cu vai dién cuc
Ag. Viét phuong trinh phan mg va tinh E’pin,
Hudng din:
1. So dd pin dé xac dinh cac thé khtr chuan.
E° =0,34V > E° =0,00V
cuxy” 21
0 — > R° —
E Ag*/A 0,80V >E 2HJ,(),OOV

— So d0 pin:
H; (Pt) | H (C=1M)| | Cu* (C=1M) | Cu
cuc am (andt): gt OXH H, < 2H"+2e
cuc duong (catot): qtkhr  Cu**+2¢ <— Cu
— Phan g trong pin: H, + Cu?** <— Cu+2H"
H; (Pt) |H (C=1M)| | Ag" (C=1M) | Ag
(12)H, + Ag" <— Ag+H"
o - _ < o —
B poa7 0MV <E° 5 20,00V

— So d pin:
Fe | Fe* (C=1M)| |H" (C = 1M) | H, (Pt)
Fe+2H" <— Fe*'+H,
a. So do pin khi ghép dién cuc Fe véi dién cuc Cu

E° ci’*icu = 0,34 > E°Fe*ire = -(0,44V
— Cu/Cu”" : cyc duong (catot)
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Fe/Fe*" : cuc am (anot)
— So do6 pin:

Fe|Fe* (C=1M)| | Cu* (C =1M)| Cu
— Phan Gng trong pin: Fe+Cu* <— Fe’'+Cu

E%in= E%—E%= E°a”ia - EO Fe?*/Fe

B = 0,34 — (- 0,44) = 0,78 (V)
b. Ghép cyc Cu védi cuc Ag

E° Aq*lAg > E° a**icu
— Ag/Ag": cuc duong (catdt)

Cu*"/Cu: cuc am (anot)
— So d6 pin:

() Cu| Cu* (C=1,0)| | Ag' (C=1,0)| Ag ()

—

— Phan ung trong pin: Cu+2Ag" <— 2Ag+Cu*

E°%in= E"A¢'/Ag - E°c”icu = 0,8 — 0,34 =0,46 (V)

Bai 4 Thiét 1ap so dd pin sao cho khi pin hoat dong xdy ra cac phan tmg sau:

a. Fe" +Ag" <— Fe+Ag
b. 2Fe’* + 2Ag + CrO> <—  AgCrO,| + 2Fe*

—

c. HSOs + CH;,COO™ <— CH;COOH + SO/~

Huéng dan:
Pt|Fe*,Fe* | Ag'|Ag
b. Ag | Ag,Cr,04 CrO* || Fe*, Fe** | Pt
c. Cuc am (anot): Qua trinh OXH: (12)H,—e <— H'
-—

CH;COO + H* <«— CH;COOH

—

Cuc duong (catot): Qua trinh khir: HSO, <—  H"+ SO
H' +e =  (1/2)H,

— pin dugc thanh lap:
(Pt) H; | CH;COO"; CH;COOH || HSO., SO/ | H; (Pt)

Bai 5 Thiét 1ap cac so dd pin dwa vao cac phuong trinh phan tmg sau.

1.Zn+ Cu** <— Cu+Zn*

2. Ag' +Cl = AgCl
3.7Zn+ C12 A ZHC12

—
4. Ce* + Fe?* «— (Ce*" +Fe*
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—

5.MnO; +H' +ClIT <— Mn** + Cl, + H,O
6. Ag+Fe* <—  Ag'+Fe*
7.Cd+CuSO; <— CdSO,+Cu

8.2Ag" +H, <—  2Ag+2H

9.Ag"+I T Agl

—

10 Hz + Clz — 2HC1
11. Zn + ngSO4 ) — ZnSO, + 2Hg

—

12.Pb+2HCI <—  PbCL+H,
Huéng dan:
Thiét 1ap so d6 pin dua vao phuong trinh phan Gmg

1. Zn+Cu* <«— Cu+Zn*

cuc am (andt): gt OXH Zn n* + 2e
cuc duong (catot): gt khr  Cu*" +2e¢ <— Cu

— So dd pin:
Zn | Zn* (C)) || Cu** (Cy) | Cu

2.Ag+Cll «<— Ag(Cl

cuc am (anot): qt OXH Ag+Cl <— AgCl| +e
cuc duong (catot): qtkht  Ag'+e <— Ag

— So d pin:
Ag,AgCl| CI(Cy) || Ag (Cy) | Ag

—

3. /n+ Clz A ZnClz

cuc am (andt): gt OXH /n n* + 2e
cuc duong (catot): gt khu  Cl,+2e <— 2CrI

— So dd pin:
Zn | Zn* (C) || CI (Cy) | CL (PY)

—>
4, Ce* + Fe** «— Ce*" + Fe*

cuc am (andt): qt OXH Fe?* «—— Fe'" +e

cuc duong (catot): qtkhr  Ce* ' +e <— Ce**

— So dd pin:
Pt | Fe*', Fe*'|| Ce*, Ce*" | Pt

5. MnO, + H +CIF <= Mn*" + Cl, + H,O

=

cuc am (anot): qt OXH 2CI «— Cl,+ 2e

uigeli.xyz
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cuc duong (catot): gt khr  MnOg +8H' +5¢  <— Mn*" + 4H,0
— So dd pin:

(-) CL(Pt) | CI'[| MnO,, HY, Mn** | Pt (+)

6. Ag+Fe* <——  Ag +Fe”

—

cuc am (andt): qt OXH Ag <<— Agte

cuc duong (catot): gt khir  Fe’*+e <— Fe*

— So db pin:
(-) Ag | Ag" (C)) || Fe*, Fe** | Pt (+)

—

7. Cd+CuSO, <«— CdSO,4 + Cu
tuong tw, so do pin:
(-) Cd | CdSO,|| CuSO;| Cu (+)
8. 2Ag' +H, <— 2Ag +2H"

— So do pin:
() H;|H* (C) || Ag' | Ag ()

—

9. Agr+I < Agl

— So dd pin (tuong tu cdu 2)
() Ag, Agl | T'[|Ag" | Ag (+)

10. H,+Cl, <=  2HCI
— So dd pin:
() (Pt H,|H*||Cr|CL (Pt) ()

11. Zn+Hg,SO0, <— ZnSO, + 2Hg

cuc Am (andt): Zn <— Zn*" + 2e
cuc duong (catot): Hg,SO,+2e <— 2Hg + SO.*

— So dd pin:
(-) Zn | Zn* ||SO* | Hg:SO., Hg (+)

12 Pb + ZHCI — PbClz(r) + H2

cuc am (anot): Pb+2ClIT <«— PbClyy) + 2¢

cuc duong (catot): 2H +2e¢ <— H,

— So d6 pin:
() Pb, PbCL | CI' |H* | Ho(Pt) (+)
Bai 6. Nhung mot soi Ag vao dd Fex(SO.)s 2,5.102M. Xéc dinh ndng d6 ciia Fe**, Fe*" va Ag’
khi can bang & 25°C. Tinh thé cua cac cip oxi hod - khtr khi can bang.
Cho biét: E° (Fe*'/Fe**) = 0,77V, E’ (Ag"/Ag) = 0,80V
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0.77—0.80
Hirdng dén: Co lgk= D039 =_9¢;51
i K=0,31
Ag + Fe* = Ag + Fe*
[] 0,05-x X X

X7
Taco: K= 005-X=031 = [Ag"]=[ Fe"] = x = 4,38.10°
[Fe*]=6.10"
6.10
Ecbre e’ = 0,77 +0,059 1g 438107 =072y

Bai 7. Bé nghién ctru can bang sau ¢ 25°C
Cu(r) + 2Fe* (dd) < Cu** (dd) + Fe** (dd)
Nguoi ta cho Cu vao mét dung dich gdm CuSO4 0,5M ; FeSO, 0,025M ; Fex(SO4); 0,125M
a. Cho biét chiéu cia phan tng.
b. Tinh hang s can bang cta phan tng

[Fe3+]
2+ i , 7 ‘
c. Tile ¥ ¢6 gia tri nhur thé nao dé phan tmg ddi chiéu
Blét Eguer/CM = 0’34V 7 E;€3+/Fez+ = 0,77V
Huéng ddn.:

a. Taco[Cu®]=0,5M
[Fe>*] = 0,025M
[Fe™] =2.0,125 = 0,25M

E = 0,77+ 0,059 1g 355 = 0,826())
E_. . =034+221g0,5=0331()
= E,, =0,826-0,331=0,495(/) >0

=> Phan {ing xay ra theo chiéu thuan

Fe3* | Fe**

b. Ta co
— 1B _ 200.77-034) _ -
IgK = 55 =52 =14,576 = K =3,77.10"

c. Bé¢ doi chiéu phan ing phai co:

>E = 0331>0,77+0,0591g &1 = {iﬂ <3,6.10°

Fe** | Fe** [Fe™]

E,<0=E

Cu* I Cu

Bai 8: Dién cuc Ag, AgCl |KC1(C). Cho K, =10, EOAng/Ag =0,799V. Tinh E°AgCl/Ag V2

EAgCl/Ag khi C=2M.
Phan tich: Day 1a mot h¢ dién hda c6 qua trinh xay ra ciia phan tng oxi hoéa — khir va
can bang cua hop chét it tan. Hoc sinh c¢6 thé van dung da dang voi cac hop chit it tan khac.

Huong dén:
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* Tinh EOAgCl/Ag3
+ Tinh theo t6 hop can bang:

Ag+ + e = Ag K, = 1(0-799/0,0592

AgCl = Ag" + CI' K,=10"

AgCl + ¢ = Ag + CI K= 1079
= K= Kl.Ks
= EOAgCl/Ag = EOAg+/Ag +0,05921gK, = 0,799 + 0,05921g107'° = 0,207(V)

+ Hodc tinh theo biéu thirc:
EAgCl/Ag =E'Ag+/ag +0,05921g[Ag’]
= EOAg+/Ag +0,05921gK/[CI]

- Khi thé khir chuén lay [C1] = 1M
=> E°AgCl/Ag = E'Ag+/Ag T 0,05921gK, = 0,799 +0,05921g10™ = 0,207(V)

- Khi nong d6 khong chuan Ccl1-=2M, ta co:
EagCl/Ag = E’Ag+/ag T 0,05921gK/Ccy. = 0,799 + 0,05921g107'°/2 = 0,189(V)

Hodc EpgCl/Ag = E°AgCl/Ag t 0,05921g1/Ccl- = 0,207 + 0,05921g1/2 = 0,189(V)

Bai 9: Viét dién cuc calomen, ban phan ting, biéu thirc E°Hg2C12/Hg V@ EHg2C12/Hg!
Pién cuc: Hg, He:Cl |KC1 (C); ¢6 bén phan tmg:
Hg,Cl, + 2¢ = 2Hg + 2CI
Co6 céc biéu thuc:
- EHg2C12/Hg = E"He22+/Hg T (0,0592/2)lg[Hg,™']
= E°Hg22+/Hg T (0,0592/2)1gK/(Ccy.)*
=>Khi Cc1= 1M, ta co:
E°Hgoc12/Hg = E'Hg22+/Hg * (0,0592/2)IgK
=>Khi C¢1. # 1M, ta co:
EHeoC12/He = E°H22+/Hg + (0,0592/2)IgK/(C1.)’

=E°’Hg2C12/Hg - 0,05921gC)-

Nhén xét: Khi cho KCI bdo hoa, nong do Cl" khong doi, nén thé khr Egg2Cl2/Hg

khong d6i, vi vay thuong dung dién cuc calomen bdo hoa dé 1ap pin dién do suat dién dong

cua pin 161 tinh cac hang s6 K., K, hang so tao phtc, do pH, ...

Bai 10: Cho di¢n cuc thuy ngan oxit Hg, HAO OH". Viét ban phan tng ¢ dién cuc va biéu

thirc thé khir lién quan téi pH.
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Huong din:
Ban phan ung: HgO + 2¢ + H,O & Hg + 20H"
=> EHgo/Hg = E’'Hgo/Hg - (0,0592/2)Ig[OH ]
=E’HgO/Hg - 0,05921gK,/[H"]
=E’HgO/Hg - 0,05921gK,, + 0,05921g[H"]

= 0,924 - 0,05921g10"* - 0,0592pH
=0,0952 - 0,0592pH

Bai 11: Viét cac qua trinh va phuong trinh thé khir ctia cc dién cuc.
Pt IFe**(C, mol/l); Fe**( C,mol/l).
Pt [Mn**( C; mol/l); MnO,( C;mol/l); H" (C; mol/l).
Pt [Cr’*( C, mol/l); Cr,0,*( C;mol/l) H" (C; mol/l).
Pt |Br( C; mol/l); Br,(C, mol/l).

(Céc gi tri C,, C,, Cs ¢6 thé giéng nhau hodc khac nhau)

Huwéng din:
Viét cac qua trinh dudi dang tong quat:

aoxtne+bB+...= Lkh + mM + ..
Theo phuong trinh Nec (Nernst):
E = E%x/kh - (0,0592/n)lg(([kh]'.[M]™. .../[ox]*.[B]"...)

Pay 1a cac qua trinh ox/kh phd bién, thuong gap. Thé khir ciia mdi cip ox/kh c6 thé lién

quan dén pH hodc khong lién quan dén pH.

Bai 11: Viét dién cuc, nira phan tng va biéu thirc lién quan t6i thé khir ciia dién cyuc hidro voi
axit manh va axit yéu HA ¢6 hing s6 can bang K,:

Phadn tich: Bai toan co ban 1a hoc sinh thiét 1ap mdt hé dién hoa ctia mot axit manh vai
mét dién cuc chuan. Tir suit dién dong cua pin do duogc, tinh ra thé dién cuc hidro roi xac
dinh duogc pH cua dung dich. Con néu do duoc pH cua dung dich va suét dién dong cua pin
thi x4c dinh duoc thé khir cia mot cap ox/kh can nghién ctru. Bai todn & mic do nang cao hon
la cho hé dién hoa vé1 mot axit yéu. Qua vi du nay giup hoc sinh co thé tim duoc hﬁng sb can
bang cua mot axit yéu thong qua thiét 1ap mot pin dién gitra mot dién cuc Pt nhing trong
dung dich axit H.A (biét nong d6) vi mot dién cuc chuan.

Huiéng din:

+ Axit manh (H"):
Pt, Hy(x atm) H'(C).
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Nira phan ung: 2H" + 2¢ = H;
=> Epy+/H2 = E"2H+/H2 + (0,0592/2)Ig[H /Py
=0-0,0592pH - (0,0592/2)IgP>
Néu Py = 1 atm; => Eppy4/H2 = - 0,0592pH
+ Néu 1a axit yéu:
HA = H + A K,
=> Epga/H2 = E2H+/H2 + (0,0592/2)Ig[H']"/PEyp
=0 + 0,05921g[H"] (*)
V6i Pypo=1 atm; [H'] = (K..[HA])"? = (K..CHga)"? (khi gia thiét HA 13 axit yéu hay rat yéu)
thay vao (*), ta dugc:
ErpA/H? = (0,0592/2)1gK, + (0,0592/2)IgCyA => Khi biét Ciya, do duge Exga/HD
la tinh duoc K..
Bai 12: Viét dién cuc, nira phan tng va biéu thirc lién quan t6i thé khir ciia dién cuc khi clo.
Huong dén:
ién cyc Pt, Cly( x atm) I'(C)
Ntra phan ung: Cl, + 2e = 2CI
=> Eci/2¢1- = Ec12/2¢1- + (0,0592/2)1gPcp/(C1.)’

Khix=1;=>Ec2/2C1- = E’c12/2Cl- - 0,05921gCy-

Bai 13: Viét dién cuc, ntra phan g va biéu thire lién quan t&i thé khir cua dién cuc khi oxi.
Phén tich: Phan nay gitp cho hoc sinh hiéu qua trinh khir cua oxi trong cic moi
truong khac nhau va kha ning oxi héa ciia oxi phu thudc vao pH ciia méi truong. Qua biéu
thire thay duoc néu pH cang nho thi kha nang oxi héa cta oxi cang manh.
Huwdng dén:
+ Vi dién cuc:
Pt, Oy( P), HJO 40H (C)
Ntra phan ng:
O, + 4e + 2H,O = 40H
E(0O,,H,0)/OH = E°(0,,H,0)/OH" + (0,0592/4)Ig(Poo/[OH T

Néu Pop=x =1 atm, thi E(O,,H,0)/OH" = E°(0,,H,0)/OH - 0,05921g[OH]

— E°(0,,H;0)/OH + 0,0592pOH
= B°(0,,H,O)/OH" + 0,0592(14 - pH) (*)
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Bai 14: Cho qua trinh xay ra trong pin nhu sau:

D Ag (C)— Ag (C)
2) HCI1 (Cy) — HCI(Cy)
Thiét 1ap so d6 pin va nira phan Gng khi pin hoat dong.

Huong din: bay 1a mot loai c6 cung mdt dang oxi hoa — khir, nhung do su chénh 1é€ch
vé néng dd, nén co gia tri thé khtr khac nhau va hinh thanh dugc pin dién. Hoc sinh can xac
dinh thé khtr cta cip nao 16n hon.

1. So d6 pin dién co xay ra qué trinh Ag” (C)) — Ag' (C,).

() Ag Ag'(C) [he'(C) ()

Nta phan tmg ¢ anot: Cu — Cu*" + 2e

Ntra phan tng & catot: Cu* + 2¢ — Cu
2. So d6 pin dién c6 xay ra qua trinh HC1 (C,) — HCI (C,):

(-Pt, Hy (P) fIC1(Cy) Hfci(Cy) HE(P) Pt(+) (V6i C2> Cy)

Nira phan ung ¢ anot: H, — 2H" + 2e

Nira phan tng ¢ catot: 2H" +2e — H»

Hoic: So d6 pin dién:

(-)Pt, Cl, (P)l HCI(Cy) IHCI(Cz) C‘z(P) Pt(+) (Vi C, < C))

Ntra phan ung ¢ anot: 2ClI" — CI, + 2e

Ntra phan tng ¢ catot: Cl, +2e — 2CI

2. Pin dién chi c6 cac phan @ng oxi hoa khir:

Bai 15: Viét cac so do pin, cic nira phan g va phuong trinh phan @mg khi pin hoat dong ciia
cac cap oxi hoa — khur cho sau:

1) Zn*/Zn véi Cu*/Cu.

2) Fe**/Fe** voi Cr,O7(H)/Cr*/

3) Bro/2Br v6i MnO4 (H")/Mn*".

Huwéng ddn: Day 14 loai pin dién pho bién va thuong gip. Néu theo dinh tinh hoc sinh
xac dinh cap nao c6 dang oxi hdéa manh hon thi & bén phai (co thé khur chuan 16n 1a dién cuc
duong), cip con lai ¢ bén trai (c6 thé khir chuan nho 14 dién cyc am)

1) Do tinh oxi hoa cua ion Cu*" > Zn*" (hodc E(Cy2+/Cu) > E(Zn2+/Zn), nén c6 so d6 pin:

() Zn [znso.c, uso.c, du )

Ntra phan tng ¢ anot: Zn — Zn*" + 2e

Ntra phan tng & catot: Cu™ + 2e — Cu

=> Phan tng khi pin hoat dong: Zn + Cu* — Zn** + Cu
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2) Do tinh oxi héa cta ion Cr,O+” > Fe™* (hodc E(Cr2072-/Cr3+) > E(Fe3+/Fe2+), nén co so
do
pin:
(-) Pt| Fe”'; Fe*" (aq)||Cr07; Cr**(aq) Pt (+)
Ntra phan g ¢ anot: Fe** — Fe’ +e
Ntra phéan g & catot: Cr,O,* + 6¢e + 14H" — 2Cr’" + 7H,O
=> Phan ung khi pin hoat dong: 6Fe** + Cr,O,> + 14H" — 6Fe’* + 2Cr’* + 7H,O
3) Do tinh oxi héa ctia ion MnO, > Br; (hodc E(MnO4-/Mn2+) > E(Br2/2Br-): nén co6 so do
pin: | "
(-) Pt Bry(C))Br(C,) MnO,; Mn?*'(aq) IPt (+)
Ntra phan ing ¢ anot: 2Br — B, +e
Nua phan g & catot: MnOy4 + 5e + 8H" — Mn*" +4H,0
=> Phan rng khi pin hoat dong: 10Br + MnO, + 8H" — Mn*" + 5Br, + 4H,0

Bai 16: Viét so do pin dién, cac qua trinh xay ra & mdi dién cyc khi pin hoat ¢6 phan tng:
1) H + RCOO — RCOOH

2)  2Ag" + SO — AgSO,

3) Ag,S0O, + 2CI' — 2AgCl + SO~

4) Ni*" + 4CN" — Ni(CN),*

5).  [Cu(NH;)]*" + 4CN" — [Cu(CN),]* + 4NH;

6) AgCl + 2CN° — [Ag(CN),] + CI'

Phan tich: Day 1a mot loai pin dién ma phuong trinh phan tng cta pin dién lai khong
phai 12 phan tmg oxi hoa — khir (phan tng axit — bazo, phan tng tao hop chét it tan, phan tng
chuyén tir chét it tan sang chat it tan hon, phan {mg tao phirc, phan tng chuyén tir phtic kém
bén sang phirc bén, phan tmg chuyén tir hop chét it tan sang dang phuc,...). Dé viét dugc so
dd cua loai pin dién nay, hoc sinh phai xac dinh:

- Hai dién cuc déu c6 cung dang ox/kh, chi c6 diéu su ton tai ciia mdi dang oxi hoa hoac dang
khtr (thuong dang oxi hoa) 1a khac nhau.
- Gié tri thé cua dang ox/kh nao 16m hon.

Huéng din: T cic cip ox/kh va nhan thiy gia tri thé cta cac cap,... ¢d cac so do pin
dién va céac ntra phan Ung trén dién cuc la:

1) So dd pin dién c¢6 phan tmg: H* + RCOO" — RCOOH

(-) Pt, Ho(PYRCOO (CHH(Co) Ho,(P) PPt (+)

Ntra phan tng ¢ anot: H, + 2RCOO" — 2RCOOH + 2¢e

Nua phan g ¢ catot: 2H" +2¢ — H;
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2) So d pin dién c6 phan tng:  2Ag" + SO,” — AgSO,
() Ag, Ag:SOs [KiSO(C)) [Ag'(C) g ()
Ntra phan tng & anot: Ag + SO — AgSO, + 2e
Nira phan ung ¢ catot: Ag"+le — Ag
3) So d6 pin dién c6 phan tmg:  Ag,SO4 + 2CI" — 2AgCl + SO/
(-) Ag, AgCl [{Cl(cl) liz|zso4(cz) A42804, Ag (+)
Nura phan ing ¢ anot: Ag + Br— AgBr+e
Ntra phan tng ¢ catot: AgCl+e — Ag+ CI
4) So d6 pin dién c6 phan img:  Ni** + 4CN" — Ni(CN),>
() Ni [Ni(CN),*, KCN(C) NJ*(C2) Nif+)
Ntra phan tng ¢ anot: Ni+4CN" — Ni(CN),> + 2e
Ntra phan tng & catot: Ni** +2e — Ni
5) So dd pin dién c6 phan tng:  [Cu(NH;),]*" + 4CN" — [Cu(CN),]* + 4NH;
(-) Cu [Cu(CN)¢*; KCN(Cy) NH:(C2); Cu(NH,):* Cu (1D
Ntra phan tng ¢ anot: Cu + 4CN~ — Cu(CN)s> +2e
Nura phan tmg & catot: Cu(NH;)s*" +2¢ — Cu + 4NH;
6) So d6 pin dién c6 phan timg: AgCl + 2CN° — [Ag(CN),] + CI
(-) Ag JAg(CN)s KCN(C) HICI(C) AdCI, Ag (+)
Ntra phan tng ¢ anot: Ag + 2CN° — Ag(CN), +e¢
Ntra phan tng ¢ catot: AgCl +e — Ag + CI

VL. Bai tap trong cac dé thi

Céu 1 (30/04/2017 16p 10 — Hiép Pirc): Mot pin dién gém dién cuc 13 mot soi diy bac nhung
vao dung dich AgNO; va dién cuc kia 1a mot soi dy platin nhung vao dung dich mudi Fe*" va
Fe’.

a) Viét phuong trinh phan tng khi pin hoat dong.

b) Tinh stic dién dong cua pin ¢ diéu kién chuén.

¢) Néu [Ag']=0,IM va [Fe*'] = [Fe**] = IM thi phan tng trong pin xay ra nhu thé nao?

Giai:

a) Phuong trinh phan tmg khi pin hoat dong:

Fe:?.'.u:p +Ag:.n:|- —* F€ﬁ| +Ag (1)

b) Thé ctia phan tmg (sdd cua pin) & diéu kién chuan:
E), =E2, ,,~EL . ~EL.. =08-(1077) =003V
¢) Néu [Ag'] =0,1M va [Fe?'] = [Fe**] = IM thi sdd cta pin s& la:
0,059 1.107"
En=0,03+ 1 1g 1 =-0029V<0.Phan tng (1) xdy ra theo chiéu nguogc lai:
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Fe} +Agl — Felz;:p +Agin:|- (2)

EY

CAu 2 (30/04/2017 16p 10 — Nong Son): Cho phan tng sau: Fe* + Ag" <— Fe’" + Ag
E? . =08V;E’. . =07
Ag fag Fe™ fFef
a) Xéc dinh chiéu cta phan tmg trong diéu kién chuin va tinh hing sé cin bang cua phan

ung ¢ 298K.
b) Xac dinh chiéu cta phan ng xay ra trong dung dich Fe’* 0,1M; Fe** 0,01M va Ag’
0,001M khi cho bot Ag vao dung dich trén?
Giai:

a) Fel?.;a:p +Agll.1:|- —* Fe?‘ﬂ +Agl
Epy =E0 . Bl e ~El o =08-(40,77) =003V =

1 Phén tmg xay ra theo chiéu thuan.
L K = 1QEE g om0 _ 3225

b) Ap dung CT: £ =E~ T(0.059n)ig[OXHITK])

= E,, ., =E., ., T0.0590([Ag /Ag]) =08 +0,0599(10 *) =0,623V

=E’ +0,059g([Fe” /Fe” 1) =0,77 +0,059g(10 /10 ) =0,82N

T &5
EF-:-‘ JFa Fa* /Fa

= E=0,829 - 0,623 = 0,206V. Do E > 0 nén phan tng x4y ra theo chiéu:
l:e|3.;1:|- +Agl — Felz;:p +A gin:p

CAu 3 (30/04/2017 16p 10 — Tran Vin Dw): Néu mudn thyuc hién cac qua trinh sau day:

a) Sn° — Sn° p) Cu’ — Cu”
0) Mn™ — MnO, d) Fe¥ — Fe
Chung ta c6 thé dung nuéc brom duoc khong? Biét:
E'. . =+077ViE'. =+034ViE! . =+1SIVIE!,  =+0I5ViE!  =+107V
Viét phuong trinh phan mg néu xdy ra va tinh hang s6 can bang cta phan tng xdy ra.
Sap xeép cac nita phan ung theo chiéu tang dan cua thé dién cuc chuan, ta co:
Sn + 2e — Sn¥ E.. . =+015V
Cu” +e¢ = Cu f’._'_l =034V
Fe* + ¢ — Feo El . =+077V
Br, + 2 — 2Br E, ., =tLOTV

MnO. + SH™ + 3¢ — Mn®™ + 4H.0  E,, - =FL3V
Theo qui tic o ta thiy c6 thé thuc hién cac qua trinh a), b), d)
a) Sn** + Br, > Sn* + 2Br = E° = +1,07 - (+0,15) = +0,92V

= K=107 = 1330107 ) 50yt + Br, = 2Cu® +2Br = E”=+1,07 - (+0,34) = +0,73V

= K=100 = 5509107 gy ope 4+ Br, > 2Fe™ + 2Br = E° = +1,07 - 0,77 = +0,3V

— K = 0" =1,477.10"
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E’ =-0,037V; E]  _ =-0440V
Cau 4 (30/04/2017 16p 10 — Cao Ba Quat): Cho F= = Fe™/Fe va

e, =126

a) Lap so d6 pin dién hoa,trong d6 xay ra sy oxi hoa ion Fe?' thanh ion Fe** va ion Au* bi
khir thanh ion Au’. Viét cac phuwong trinh phan Umg xay ra trén mdi dién cuc va trong pin khi
pin hoat dong.

b) Tinh sirc dién dong chuan ciia pin va hang sd cin bang cuia phan tng xay ra trong pin
nay.

Giai:
a) Anot(-) Pt | Fe";Fe* || Au*, Au* | Pt (+) Catot
1
Phéan tng & cuc am: Fe** = Fe’" + le Ky
Phan g & cuc duong: Au’"+2e 2 Au’ K,
Phan tng trong pin: Au’*+ 2Fe” = 2Fe* + Au” K
0
b)  Fe* +3e — Fe By — 0,037v
0
FeX* +2e = Fe B2 =044V
0 0 0
Fe' +¢ = Fe” Saeerer =38 B2 20 77v
= K = 1021260770009 — {()1661. Eiw =E_3_ B s~ Egox e =049/

Céu 5 (30/04/2017 16p 10 — Nguyén Hién): Mot pin dién hoa dugce thiét 1ap boi mot dién cuc
Zn nhing trong dung dich Zn(NOs), 0,25M va moét dién cuc Ag nhing trong dung dich
AgNO;0,15M (¢ 25°C).

a) Lap so dd pin, viét phuong trinh phan tng xay ra & cac dién cuc va xay ra trong pin.

b) Tinh suit dién dong cta pin.

¢) Tinh hang s6 can bang cta phan tng.

E' =070V E'" =08V
ChO n* Fn
Gidi:

a)

: L D059 . _ 0,059 _ S
E . =E"+ lg[Zn~ )= —-0,704 lg0,25=-0,778V
i #a P -
E. . =E"+0,059g[Ag ]=0,8+0,059]g0,15 =075V

= S0 d6 pin: (-) Zn | Zn(NOs), (0,25M) || AgNO; (0,15M) | Ag (+)
Cuc am: n > Zn*" +2e

Cuc duong: Ag +1le > Ag

= Phén mg trong pin: Zn + 2Ag" = Zn>" + 2Ag

by Eon sy s~ By 5, =0751- (0778) <1520V

¢) Hiing s6 can bing: K =10 =1070% 07109 =761 107

Ciu 6 (30/04/2017 16p 10 — Nguyén Trii Quang Nam): Trong mdi truong axit cd6 O, hoa
tan, Cu kim loai bi oxi héa tao ra Cu*".

a) Viét qua trinh oxi héa va qué trinh khir, phuong trinh phan tng hoa hoc xay ra.

b) Hay danh gi4 kha ning hoa tan nay ¢ diéu kién chuan. Biét:

El. . =034V E] =+1,23V

Cuf JC 0L H HD
Giai:
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a) Qua trinh oxi hoa: Cu = Cu* +2e
Qua trinh khu: 4H"+ O, + 4e — 2H,0
Phuong trinh phan tng: 2Cu+4H" + O, > 2Cu* + 2H,0

b) Gia str phan ng trén xdy ra thuin nghich: 2Cu + 4H" + O, <— 2Cu*"+ 2H,O

Héng sd can bﬁng K = 10099 & dktc AE® = 1,23 — 0,34 = 0,89V = K = 10*0890.05 —
1060,33.
K rat 16n nén Cu tan t6t trong dung dich axit c6 hoa tan O, & dktc

Cau 7 (30/04/2017 16p 10 — Thai Phién Quiang Nam):
1. Cho céc gia tri thé dién cuc:
Fe** +2e —> Fe E’=-0,44V
Fe*" + le = Fe** E’=-0,77V
a) X4ac dinh E° cua cdp Fe*'/Fe.
b) Tir két qua thu duoc hdy chimg minh rang khi cho sit kim loai tac dung véi dung dich
HCI 0,1M chi c6 thé tao ra Fe?* chir khong tao ra Fe™'.
2. Bé chuan d6 ham luong Cl, trong nudc sinh hoat nguoi ta dung dung dich K1
a) Tinh AG’ va hang s6 can bang K ctia phan tmg Clag, va I'we 0 298K. Biét:
E’ =136V;E" . =054V

Cly#2C 15731
b) Khi trong nudc c6 mat cac ion Cu®’, chung can tré sy dinh luong Cl,. Hay giai thich,
biét:

E” =0,16V;
Cu® /Cu Tew = 10" Cho 2,033RT/F = 0,0592.
Giai:
1a.
AGO 0
Fe*" +2e 2 Fe (1) 1 =.nE1F=-2.(-0,44).F
0 0
Fe¥ + le » Fe' ) AG; — n,E2F =-1.(0,77)F
0 0 0
Fe3++3€ > Fe (3) AG3 — AGI 4 AGz
AGO 0 0 EO
3 = ;B F = -3E3F = [-2. (-0,44) - 1.(0,77)].F > 55 =_0,036V
E =E"  +0,059¢gH ]=-0,059
1b. Trong dung dich HC10,IM - [H']=10"M; ™ 2H"H, gl
E? <E._ . =<E' _ (-044<-0,059 <-0,036) =
FemFe T 2HH, ret e | ) H" chi oxy hoa Fe thanh Fe*".
2a.
LD 00 _

R F AGS =-2FE], EY =-054V

> - 0 0 0 0 0 0
ClL+3l"<—=2C" + 5 (1) AG; o AG; _ AG | AG, :_ZF{EI -E)) __ 158260]

AG® = RTInK =- 158260] » K =€ =€ =5510"

2b. Cu*" can tré sy dinh lwong CL, vi xdy ra phan tng gitta Cu®* va I". T6 hop céc cin bang:
0,16

Cu’+1e 2 Cu’ K, = 10"%% — 1027
Cu+1 - CuI(r) K, = (Ksp)_l _ 1012
Cu¥"+I'+1e Culy (2) K=10"%= loﬁ
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- E!. _~ =14700592=087V;El . _ =E' _ 2 . 2
Cu’ {Cd bl TR nén phan ung (2) xay ra canh tranh voi

phan tng (1) giita Cl, va I din dén viéc dinh luong Cl, khong chinh xac.

Cau 8 (30/04/2017 16p 10 — Sao Nam Quang Nam): Cho pin Zn | ZnSOy || Hg:SO4), 0; |
Hg, . Tai 25°C stic dién dong cua pin & diéu kién tiéu chuan 1a E°= 1,42 V.
a) Viét cac phuong trinh phan tmg xay ra khi pin hoat dong.
b) Tinh AG® déi véi pin. Cho F = 96500 C/mol.
Giai:
a) Phan ing xay ra tai 2 cuc cua pin:

2
Tai cuc (+): Hg,SO, + 2e —> 2Hg + 0,

Tai cuc (-): Zn — Zn*" + 2e
Phan rng xdy ra trong pin: Hg,SO4 + Zn — 2Hg + ZnSO,

b) AG" = .n F.E" = -2.96500.1,552 = -299536 J/mol = - 299,536 KJ/mol
Ciu 9 (30/04 16p 11 — Chuyén Kon Tum): Thé dién cuc chuan cia HNO, trong méi trudng
axit va moi truong kiém c6 thé tom tit theo so do sau:
- Trong moi truong axit:
+0,96V

| |

NO,; 9V y HNO, — %V 5, NO

- Trong moi truong kiém:
+0,15V

| l

NO; 29 5 HNO, %Y 5 NO

Tir d6 hdy cho biét ion O bén trong mdi truong nao?
Gidi:

Céc phan tng twy OXH — KH

- Trong mdi trudng axit:

HNO, +H'+le >NO+H,0 Bl =+1,0v

HNO, + H,0 — NO5 431" + 2¢ Eo 0,04v
3HNO, - HNO; + 2NO + H,O E°=1,06V >0

= AG°=- nE’F <0 = phan tng xay ra theo chiéu thuan.
- Trong mbi trudng kiém: Tuong ty tim E” = -0,97V < 0

= AG"=- nE’F >0 = phan mg xay ra theo chiéu nghich.

Tir d6 biét ion NO; bén trong moi truong kiém va kém bén trong moi trudng axit.

Ciu 10 (30/04 16p 11 — Chuyén Lé Hong Phong): Cho phan tng: Cug + CuClyay <

2CUC1(r).
a) O 25°C phan tng xay ra theo chiéu nao, néu nguoi ta tron mot dung dich chira CuSO,
0,2M; NaCl 0,4M v¢i bot Cu lay du?

J = L ED
Cho Te = 107, Eerer =O1VIEL,

b) Tinh hing sb cin bing K ctia phan ng trén ¢ 25°C.

. =0,335v
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Giai:
a) Ta co:

Cu* + 2e — Cu AG,
Cu* +1le > Cu' AG,
Cu"+1le > Cu AG;

= AG, =AG. -AG, = —lFEfI - ——.‘ZFEg - -I—lFEg - py, =270335-015=052V
Ta co:
E_._. =Ef ooy TO GSQIQ[CU__] =0,15 +{].{]59Igﬂ_f—2 =0,498V ([Cu' 1=T_ . /CI'])

B s [Cu] (10 '/0,4) -
E._. - =E2 o, T0.059g[Cu’] =0,52 +0,0591g(10 /04) =013V ([Cu' ] =T__/CI ])
b) Khi can bang:

K, = 10"7°%° _ 535107, K, =( 107)% = 10"

Vay: K =K*K,=5,35.10".

Ciu 11 (30/04 16p 11 — Chuyén Lwong Thé Vinh Pong Nai): Cho pin:

Py | H IM || MnO, IM.Mn™ IM.H M| Pt
Hy(Pt), " "2=1 atm

Biét rang sdd cua pin 625°C 1a 1,5V.
a) Hiy cho biét phan ung quy wdc, phan ung thuc té xay ra trong pin va xac dinh
E

Wi, M
b) Strc dién dong ciia pin thay doi ra sao (xét anh hudng dinh tinh), néu:

- Thém it NaHCOs; vao ntra trai cua pin?

- Thém it FeSO, vao ntra phai ctia pin?

- Thém it CH;COONa vao ntra phai cua pin?

Giai:

a) Visdd = Epin — +1,51V > 0, cuc Pt (bén phai) 1a catot, cuc hidro (bén tréi) 1a anot, do do
phan mg thuc té xay ra trong pin s& trung v6i phan ing quy udc.

O Catot xay ra qua trinh khir: MRO; 4+ 8H* + 5¢ = Mn* + 4H,0
O Anot xay ra qua trinh oxi héa: H, < 2H" + 2e
Phan tng thuc t xay ra: 2" 4 5H, + 6H* <— 2Mn*" + 8H,0
Vi day la pin tiéu chuan, nén theo quy udc:
E?ﬂ =E - EC _E?1 £, M EEH H, _E:r]m M
_E' = E! =151V
Vay i, i 4 :

b) Khi thém cac chat vao nira phai hodc nira trai cua pin thi luc d6 pin khong con 14 pin tiéu
chuan nira.
- Néu thém it NaHCO; vao nira trai cia pin s& xay ra phan tng:
HCO, +H — CO, +H.0

0059, [H'TF

H' 7H. E =FE -
Lam [H'] giam = 27 Pu gigm o Do Do,

- Tuong tu, thém it FeSO, vao ntra phai cta pin s€ xay ra phan Ung;:

MNO; | spe 4 8H —» Mn® + 5Fe™ + 4H,0; 04 + H* —

“H M. g€ tang.

HSO,
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Lam cho [MnO;] va [H'] giam; [Mn*] ting.
B
= Sunoamnt T r:|1-“ Mn® +ﬂ-ﬂ59|g[M”3;]?[_H ]
Al n . rkn 5 [Mn- ]

gidm, do dé sdd cta pin giam.
- Néu thém it CH;COONa vao nira phai ctia pin s& xay ra phan tng:
CH;COO" + H" - CH;COOH

E . : :
Do d6 [H'] giam, M:M™ ojam, do d6 sdd ctia pin s€ giam.

CAu 12 (30/04 16p 11 — Chuyén Quang Binh): Khi cho Co’", Co*" vao nudc amoniac ¢6 xay
ra hai phan Gng

3+
P —
W+ 6 NHsug < [Co(NH:)e]** K, = 4,5.10®(mol/1)®
2+ SN
"+ 6 NHsug < [Co(NH:)e]** K, =2,5.10* (mol/I)*

NH; (aq)

Trong mdt dung dich, nong d cin bang cua amoniac 1a = 0,1 mol/l va tong nong do

Co.. [Co(NH, ). I
cia 7 va bang 1 mol/l.
. Coly L
a) Tinh nong d¢ cua trong dung dich nay.
b) Trong mot dung dich khac ma nong do can bang cua amonidc 1a 0,1 mol/l. Tinh ty 1&
C_./[C

Cof ' 1CailH, )
Co%, . . .
c) phan tng véi nude giai phong khi nao? Giai thich?
‘ N L Cogy
d) Vi sao khong giadi phong khi trong dung dich c6 NH;?
Biét:
Co.. — Co’.
(=) +e «— (=) EO +1 82V
P 20H
2H,0 +2e < Hyp+ * E’=-0,42V tai pH =7
4H: L
Oz(k) + . + 46 2H20 EO = +0,82V tai pH =17
Giai
a)
1
[Co(NH;)"* = Co* + 6NH; KL = 4,5.10%)"
= El
L Cq_:n C”H }/ CC:‘ — i ~
= 4,5.10% ~ = /45107
h:n ColhHl, ]
|. C::‘ +CZC:-:HH~--.I‘ =01 C ~ 22107 mol/l
o | c ... =4510"C_ . — & 77
Mat khac: | [CoiMHz ;] Ca
b) Ta co: [Co(NHs)s]* & Co* + 6NH; K2 = 12.5.10°
6
CC:' 'C”Hx _ }/ — CC:' — 1 —
= T e — :
CZC::HH‘-.I' 2,510 C:::me--.r (0.1y=2,5.10°
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E* . . =E. . .. =7
c)Do o, a0 (PH }.Néncéxéyraphénl’mg:

4Co* + 2H,0 — 4Co* + O, + 4H" = C6 giai phong khi O,

d) Do trong dung dich & cau trén c6 [Co* ] = 2,2.10%®mol/l, qua nho nén thé caa Co*'/Co**
nho hon thé cua 2H,0/0, + 4H" & pH = 7 nén khong giai phong khi.
Cau 13 (30/04 16p 11 — Phan Chau Trinh Pa Ning): Panh gia kha ning hoa tan ciia HgS
trong cac dung dich sau:

a) Dung dich HNO:;.

b) Nudc cuong toan.

E’ =E! =0,96V; E,, . =E) =0,141V

(Cho: ~Meume oMz ; HuS o pK, = 7,02 va pK, = 12,92; phic
p
HICI ¢ 109Ba— 14,92 va pTyes = 51,8)
Giai:
a) Trong HNO;
—>
3x|  HgS < Hg*+S* T=107"%
HNO; — H* + NOs
+ 2- &— - K; 12,92
3x|  H+S HS =10"
-1
3x|  H +HS = HS 1 =10

- K.*=10% 20,059
3x|  H,S € S+2H +2e .

— 1 _ “Ef.—’:l.:E-:"
2% NOs L4 4 3¢ == NO + 21,0 K" =10

NO;

2NQO; p—
3HgS + +8H ¢ 3Hg*" +3S + 2NO + 4H,0 (1)
— K TPKJ2K KK,

< 1gK = 31gT - 31gK; - 31gK, - 31gK'; + 21gK’",
(0,96-0,141)
= 1gK =-3.51,8 +3.12,92+3.7+6. 0,059  =_1225=K=10"% Kritbé =
HgS tan rat it trong HNO:s.
b) Nudc cuong toan.

Ngoai cin bang (1) con c6 thém can bang tao phirc giita ion Hg?" v&i ion CI°

2NO; pa—
3HgS + *+8H' 3Hg*" + 3S + 2NO + 4H,0 K = 10722

2
3 X| Hg2++4C1‘ —— HgClj B4 — 10142

2

= 3HgS + 2NOs 4 gyt + 120 &= AL 354 NO+4H,0(2) K
1gK' = 1gK + 3lg B 4 = 19K’ = -12,25 + 3.14,92 = 32,51
= K'=10**""; K' 16n nén HgS tan manh trong nudc cudng toan.
Céu 14 (30/04 16p 11 — Chuyén Trin Hung Pao Binh Thuén):
1. Tinh strc dién dong cua pin:
Pt H, HCI1 0,02 M AgClAg
P=1atm CH;COONa 0,04 M
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Cho E'g'i'c'-“-i' =0,22V; Ky o0y =1,810 ’

2. Tinh d¢ tan ctia Agl trong dung dich Fe,(SO.); 0,05M trong moi truong H,SO..

Cho Ern =OSVIEL, . =0TIV;T,, =10

Giai:

1. Phan tng theo quy udc:
AgCl +1e —» Ag+Cl ; . 2AqCl +H. - 2Ag+2C]
H, - 2H +2e ‘
Trong dung dich:
HCI - H +C ||[CH,COONa — CHCOO + Na
002 - 0@ O H 004 0,04 0,04
CH,COO +H — CH,COOH = ddchea CH,COOH (0,02M ) vuCH,COO (0,02M)
Ta c6 can bang:

CH,COOH —» CH,CO0O + H K=1810"

b® 002 0,02
1 0,02- 002+x X
MOO2HX) 98105 viix<<0,02 > x=1810"
0,02-x
pin Pt H, Cl'=0,02M
P=1atm H =0,02M AgCl/Ag
CH;COO" = 0,02M
CH:COOH = 0,02M
E, =E .., +0,059g(L/[Cl 1) =0,222 +0,059lg (1/0,02) =0,322V
g =gt 4 209 IHT 0059, 11 5105y — 28y

Ha 2H 3 P..
= Eu"1 :Eu - E; =0,602V

2.
2% Af__’ﬂ — Ag + | T =106

2 = |, +2e K, = 10 200,540,059
2x Fe&' +1e —» Fe& K, = 107770059
= 2Agl +2F€ — 2Ag +2Fe +1, K=TK.(K,f =10%°

[] 0,1- 2x 2x 2x X

LJ? =10 Wix=<01 = x=33L10°
10,1 - 2%y

Do tan S = [Ag'] = 2x = 6,62.10°
Cau 15 (30/04 16p 10): Cho bidt: cac cip oxi-hoa khir Cu®/Cu, '3/317va Cu™/Cu c6 thé khir

. 0 0 0 .
chun Iin luot 1a Bt = 0,34V va B2 = 0,55v: Es= 0,52V va tich s6 hoa tan cia Cul 1a Ks= 10

-12

a) Thiét 1ap so do pin sao cho khi pin hoat dong xay ra phan tmg:

2Cur +517 F== 2culd + '3
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b) Tinh suat dién dong cua pin.

a) Phan (g xdy ra: 2Cu* +51° = 2Cull + '
Sy oxi hoa (anot): I = +2e (a)
|CF +2e = Cu E? (K.)
S ki |cu +1e = Cu £ (K
Cul ——= Cu +| K.*
Catot: U + 1 +1le —— Cul K.
So dd pin: () Pt| '3, I || Cul, Cu®, | | Pt (+)
b)

Ko =Ky KoKGH e 107009 <10t 10 BI0om K = o _jyzamenns 1oy 0520009 152

o 10779 Z10%7 . B2 =0,868V — E, =E”-E2 =0,868- 0,550 =0,318V

Ciu 16 (30/04 16p 10 — Chuyén Tién Giang): Lip 1 pin bang cach ndi dién cuc hidrogen
chuan v&i mot nira pin boi 1 ddy dong nhing vao 40ml dd CuSO,4 0,01M c6 thém 10ml dd

pin

; S 2+ N + .
NH; 0,5M. Chap nhan rang chi tao phuc [CUNH; ), ] v6i nong do NHZ 13 khong dang ké so
v6i ndng do NH;.

. . E
a) Xac dinh o rcu,

b) Tinh E cuont o,
Bt El. ., =034V, By e =1832VHE o =E
a) Cu’’ +2e — Cu E' = 0.34V
_ 0 0,059, 1,
E 00 = Ecuzticw > lg[Cu~] 0
Cu  +7dNH 5 dENH )] 5,7 p =10°2
b® 0,8.10° 01 0
[10 6810 0,8.10°%
_cut] - if_'m.‘_T‘{H_-\.}_.]:' B n.x.]_uf o407
INH T .p (0.068)7.10°
0= Bt =034+ D0 124107 = 0,02V

b) [-'Lu: Cu E|Lu|_\'[|.|_|3 Cu )
[Cu(NH;). " +2e — Cu+ 4NH

4

[.' [_ i [b.“jl‘} | . ;LI.”:’T‘"‘”[I'1I }_]
TCWNH, L Cu B TCWNH, L | Cu Y £ _T\H]_

T

3)
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(1)(2)(3) = [|'~ ul WH- 1. | Cu = .06V

Cau 17 (30/04 16p 10): Mot pin duoc cAu tao boi 2 dién cuc: dién cuc thir nhat gém mot
thanh dong nhung trong dung dich Cu?* c6 nong d6 102 M; dién cyc tha 2 gdm mot thanh
ddng nhung trong dung dich phirc chat [Cu(NH;)]*" ¢6 nong d6 10? M. Suc dién dong cua
pin ¢ 25°C 1a 38 mV.

a) Tinh ndng d6 (mol.1") ctia ion Cu®* trong dung dich & dién cuc am.

0
b) Tinh hang s6 bén ciia phirc chét. Biét: Eorc= 0,34V.
Giai:
a) Bién cuc Cu nhung trong dung dich phurc chat [Cu(NH;),]*":
E . =E2 210 +(0,059/2)Ig[Cu ]

Ma [Cu*] tu do trong dung dich nay thép hon so véi dién cuc Cu?'/Cu con lai, nén dién cuc
Cu nhting trong dung dich phtrc chat [Cu(NH;),]** ¢6 dién thé < dién cuc con lai va dong vai
tro cuc am.
Ta ¢6 pin: (-) Cu | [Cu(NH3)4]*" 10”M || Cu* 10°M | Cu (+)
Stc dién dong cua pin:

0,059 10°

-E. ... =0038= I = IglCu™] , =-3,288
i+ Cus™iCul- 2 g[(:u?], I g[ Li ]. \

— [CU'] , =51510°M

b) [CUNH,),F' —= Cu" + 4NH,
[] 10 ° 515.10¢ 47515.10°
_ [CuiNH;), =1 10°-515-10°

K, =—=—= - = . = 1023<10¢
° [CUTIINH.TT 515<10 “«(4+515<10 °)°

AE=E_.

Cau 18 (30/04 16p 10 — Sa Déc Ddng Thap):

MnQO,

1. Ton 4 oxi hoa duoc CI” va Br (trong méi trudng axit). Tinh hiang s6 can bang cta céc

phan ng do.
2. C6 thé diéu chinh pH dé

ChO: E21'1C._.-T-1'1' =+l'51u' EC 220

Giai:

Mno, chi oxi h6a mot trong hai ion. Giai thich tai sao?

=+1,36V; E; ,, =+065V.

1.

* Trudng hop MRO. oxi hoa CI:
é ben phfi: MnO, +8H" +5e —» Mn" +4H,0

é pbantr,i: 21 — CI, +2e

— 2MnO, +10CI +16H — 2Mn" +5CI, +8H,0
— s@RChapin: E) =E., -E., =151-136=015V « K =10""""" =107%
K rat 16n phan ing xay ra hoan toan & diéu kién chuan.

MnO, oxi héa Br:

* Truong hop
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é benphfi: MnO, +8H" +5e —» Mn" +4H,0
e bentr,i: 2Br — Br, +2e
— 2Mn0O, +10Br +16H — 2Mn® +5Br, +8H.0
— sEEchapin B, =E, -E. =151-1065=0445V < K =10~ =107
K rat 16n phan ing xay ra hoan toan & diéu kién chuan.
) MnO, +8H" +5e —» Mn* +4H.0

2
B 0,059, [MRO,JIH'TFF _ 0,059, ..., 0059 [MnO,]
Er-1'13-_.-'l‘-1'1' - ?-1'1‘3 Ciy + 5 | [M r-,l?- ] _Er:l-1'1:3-_.-'r-1'r + 5 lg[H P + 5 |g [Mr—,l?- ]

- Er-1-1:._.-r-1-1- :E21-1:._.-'r-1-1- - 0,0944pH
bang 1 atm va [H'] # 1M).

Dé oxi hoa B ma khong oxi hoa Cl™ ta phai c6 diéu kién:

E? <E? - 0,0944pH -::Eg.__?: < 1,085 -::E;‘L:____.M,T - 0,0944pH <1,36

Br. /2B Bz, M

(Gia thiét ndng do cac chat bang 1M va ap suit cac khi

= 1,6 <pH <4,71. Nhu vay can diéu chinh pH trong khoang d6 ta c6 thé chi oxi héa Br
ma khong oxi hoa Cl .
Cau 19: Hiy cho biét phan (mg nao xay ra trong cac truong hop sau:

a) FeCl; + NaCl; b) FeCl; + NaBr; c) FeCl; + Nal
. E'  =1359V;E’°  =1065V:E"_ =0536V;E’. _ =07N
Biét; Br,/2Br 1,21 Fe' iFe
Giai:

Gia st xay ra phan Gng: Fe” +2X — 2Fe” +X, (1), (X :CISBril).

0 _ o o _ 0 =
E:n _E:xH 'EK =0 = EF._-‘.-'F.:-' E'f._.-'?;f. = 0

Pé phan tng (1) xdy ra thi:
ECI ECI

Vichico ¢ Fe"/F=" nén chi xay ra phan ung:

FeCl, +2Na — 2FeCl. +1, +2NaCl.

Fe’ +21 5 2Fe’ +l,

Hay:
L,+1" > 135

Cau 20: Dung dich X g@)m K>Cr,0,0,010 M; KMnO4 0,010 M; Fe,(SO4); 0,0050 M va H,SO,
(pH cta dung dich bang 0). Thém dung dich KI vao dung dich X cho dén ndng do cua KI 1a
0,50 M, dugc dung dich Y (coi thé tich khong thay d6i khi thém KI vao dung dich X).

a) Hiy mo ta cac qua trinh xay ra va cho biét thanh phan cua dung dich Y.

b) Tinh thé cta dién cuc platin nhiing trong dung dich Y.

¢) Cho biét kha ning phan tng ctiia Cu® vé6i I (du) ¢ diéu kién tiéu chuan. Giai thich?

E" = 1.330V: E" = 1.510V: E" =077V E" =0.5353V
Cho: { P Ynid | Mn I Iz 1.1
E" =053V
pK(CuS) = 12.
Giai:
E" = [.5IV=E" =133V=E" =0.771V=E" =0.5355V,
a) Do Mt L, A e e 1 nén cac

qua trinh xay ra nhu sau:
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2MnO, + 16H + 151 - 2Mn® + 51, + 8H.0 (1)

0,01 05
0 - 0,425 0,01 0,025
Cd: + 14H +9 > 2F + 3, +7HO0 (2
0,01 0,425 0,025
[ - 0,335 002 0055
P+ 3 e+ |, (3)
001 0335 0,055
[ - 03 001 006

Thanh phan cua dung dich Y: 15 0,060M; " 0,32M; Mn** 0,01 M; Cr*" 0,02 M; Fe* 0,01 M.

+ 28 — 3l

by s

00592 0.06 .
E  =05355+ log - =054V

I 2 T 0.32)
E' = 03335V =E .= 0,153V . )
c) Do "' B nén vé nguyén tac Cu’" khong oxi hoa duogc T.
Nhung néu du I thi s tao két thia  Cul. Khi  d6
f.;.l.l “ul - I’I TR - [].[]::L.\lljh‘lgll I KSIL ull I = []nhﬁ:z".r
E' =0.863V >=E"  =05335V = .

Nhu vay 1 Cu?*sé oxi hoa dugc I do tao thanh Cul:

20y + 9 — 2CuIi’ + 15

VII. BAI TAP TU LUYEN
Cau 21 (30/04/2007 16p 11 — Dé chinh thirc): Cho 2 cip oxi hoa khur:

o _
Cu2+/cu+ E]_ —0,15V

I, /21" ES =062V
a) Viét cac phuong trinh phan mg oxi hoa khir va phuong trinh Nernst tuong tng. O diéu
kién chudn c6 thé xdy ra sy oxi hoa |” bang ion Cu>*?
b) Khi d6 KI vao dd Cu?" thiy c6 phan tng:
Cu* + 2" = Cul] + 1/21,
Hay xac dinh hang s6 can bang clia phan tng trén. Biét tich s6 tan ctia Cul 1a 102,
Céu 22 (30/04/2007 16p 11 — Tién Giang): Dé nghién ctru cn bang sau ¢ 25°C:

Cu(r) + 2Fe**(dd) < Cu?'(dd) + 2Fe?'(dd)
Nguoi ta chuin bi mot dd gdm CuSO, 0,5M; FeSO, 0,025M; Fe,(SO4); 0,125M.
a) Cho biét chiéu phan ing? Tinh hang sd can bang ctia phan timg?
[Fe’ ]
b) Tinh ti 16 [F€ 1 4& phan ing déi chidu?
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EC . =034V;E’ _ =07W.

& 0
| L

Cho:

Céu 23 (30/04/2007 16p 11 — Binh Dinh): Cho phan tmg: Fe** + Ag" < Fe* + Ag

a) Xac dinh chiéu phan mg trong cac diéu kién chuan va tinh hang s6 can bang ciia phan
ung & 25°C.

b) Xac dinh chiéu phan ung xay ra trong dd Fe** 0,1M; Fe** 0,01M va Ag" 0,01M khi cho
mot kim loai Ag vao dd trén.

. EY . =080V:E’. . =077V
Blet: Ag fAg Fe™ /Fe

Cau 24 (30/04/2007 16p 11 — Hué): Xét kha ning phan ng cia Ag véi HCI va HI. Biét

Céu 25 (30/04/2007 16p 11 — Binh Thuén): Cho gian db oxi hoa ctia Mn trong moi trudng
axit:
AH 28

Hay tinh E° cta cac cdp oxi hoa khir sau trong dd nudc & moi truong axit:
a) MnO,+8H /Mn® +44.0 (1) E!

by MO, +4H /M 2HO (@) E

0 '
Tu (1) va (2) tinh Es cua cdp oxi hoa khur: MO, +4d" /MO, + 2H,0
Ciu 26 (30/04/2007 16p 11 — Quang Ngii): Dé xac dinh tich s6 tan ciia AgCl nguoi ta thiét
1ap mdt pin:
(—)Ag, AgCl |HCI|CL,(1am), Pt(H
Stc dién dong cia pin bang 1,15V (¢ 25°C). Tinh tich sd tan cua AgCl & 25°C.

o EY . =+08V;E’ . =+136V.
Blet: A /a0 Llret

Cau 27 (30/04/2008 16p 11 — Phi Yén):

a) Tron hai thé tich bang nhau cua hai dd SnCl, 0,10M va FeCl; 0,10M. Xac dinh ndng do
cac ion khi can bang & 25°C. Tinh thé ciia cac cip oxi hoa khir khi can bang.

b) Nhiing soi ddy bac vao dd Fe,(SO,); 2,5.10?M. Xac dinh ndng d6 cac ion khi can bang &
25°C. Tinh thé ctia cac cip oxi hoa khir khi can bang.
Céu 28 (30/04 16p 11 — Chuyén Tién Giang):
1. Mot pin dugc cAu tao nhu sau:

Ag | dung dich AgCl bao hoa, HCI 1M || AgNOs; IM | Ag

E! .. =0799V;E},,,., =022
AQ fAg AfCliag

Viét phuong trinh phan tmg xay ra khi pin hoat dong va tinh tich sb tan ctia AgCl .
3. Cho biét E', =062V;E’ =079%;E’ 6 =053V;E 6 =119
. Cho biet: f o, 1,
E
a) Tinh 'S ¢ pH=0vapH=14.

b) Tinh hang s6 can bang cua phan tng sau trong dung dich nudc: s e= 1, +

Cau 29:

0 _ LD _
1. Cho biét cac gia tri thé dién cyc: Bre pe =0V =07V )

a) Xac dinh E° cua cdp Fe’/Fe.
b) Tir két qua thu duoc hiy chimg minh rang khi cho sat kim loai tacdung véi dung dich
HCI 0,1M chi c6 thé tao thanh Fe" cha khong thé tao thanh Fe?".
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2. Tu céac dit kién cua bang thé dién cuc chuin ciia mot sb cap oxi hoa — khir, chirng minh
rang cac kim loai c6 thé dién cyc 4m & diéu kién chuan day duoc hydrogen ra khéi dung
dich acid.
Ciu 30: Tron hai thé tich bang nhau cta hai dung dich SnCl, 0,100 M va FeCl; 0,100 M. Xac
dinh ndng d6 cac ion thiéc va ion sat khi can bang ¢ 25°C. Tinh thé cua cac cip oxi hoa khir
khi can bang.

Biét: 3 5t Fa iFd Ag' iAg

Céu 31: Khi nhiing mot soi Ag vao dung dich Fey(SO,); 2,5.102 M. Xac dinh ndng d6 cia
Fe**, Fe* va Ag'khi can bang ¢ 25°C.

o EY. . =015V;E!. _ =0T77V;E! ., =080V
Blet: S0 e Fa" /Fd Ag Mg
Cau 32: C6 thé hoa tan hoan toan 100 mg kim loai Silver trong 100 ml dung dich ammonia
0,1M khi tiép xtic voi khong khi dugce khong? Cho biét My, = 107,88; Koy =174.10°7 Cac

hing s6 bén ciia phic [Ag(NH;);]" twong tng 1a: 1g;, = 3,32 va lgB, = 6,23. Cac thé khir (thé

a — L ED —
oxi hoa — khtr) chuan & 25°C: Erging =0TV E g jou ) =040LV. Ap suét riéng phan cta oxi
trong khong khi 1a 0,2095 atm. Phéan (g thuc hién ¢ 25°C.
Cau 33:
1.

a) Pé xac dinh hang so dién li ctia acetic acid nguoi ta thiét 1ap mot pin gom hai dién cyc:
- Pién cuc 1 1a dién cuc hydrogen tiéu chuan.
- Bién cuc 2 1a day Pt nhung vao dung dich 0,01M.
b) Thiét 1ap so d6 pin va viét cac ban phan tmg xay ra trén bé mat mdi dién cuc khi pin hoat
dong.
2. Stre dién dong cua pin do dugc ¢ 25°C 1a 0,1998V. Tinh héng sb dién li cta acetic acid

Chor (RT/nF)in=005%2g; p, =latm

E’ . =0345V;E] =076V,

s

7
Ly

Céau 34: Cho
a) Hay viét so dd pin dugc dung dé xac dinh thé dién cuc tiéu chuin cua cac cap trén.
Chi 15 cuc duong, cuc am. Cho biét phan g thuc té xay ra trong pin khi pin hoat dong.
b) O 25°C, tién hanh thiét 1ap 1 hé ghép ndi giita thanh Zn nhang vao dd ZnCl, 0,01M
v6i thanh Cu nhing vao dd CuCl; 0,001M thu dugc mot pin dién hoa.
- Viét ki hiéu ctia pin va phan tng xay ra khi pin lam viéc.

- Tinh Epin-
Cau 35:
a) Chimg minh CuS c6 thé tan trong dung dich HCI ¢6 hoa tan H,0,. Biét Teys = 107
K.—.,:H_S- =107, K.—._:H_i- =10", E?:H_:_.-'H_C- =17V, E:I?:Sc'H 5, =014V,

b) Hiy giai tich vi sao Ag dé dang tan trong dung dich c6 chira ammonia, ammonium
cloride khi c6 mat oxi khong khi?

EY ~ =080;E.,. =123V K =10 " | C
49 g 0z1H:0 alNH;) hang so0 bén [Ag(NH;),]" = 107

Cau 36: O 298K cho dong dién 1 chiéu c6 cuong d6 0,5A qua binh dién phan chira 2 dién
cuc platin nhung trong 200ml dung dich gém Cu(NO3), 0,02M, Co(NOs), 1M, HNO; 0,1M.
a) Viét cac ban phan ung co thé xdy ra trén catot va anot trong qué trinh dién phan.
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b) Khi 10% lugng ion kim loai dau tién b? diéﬁ phan, nguoi ta ngét mach dién va ndi doan
mach hai cuc cta binh dién phan. Hiy cho biét hién tuong xay ra va viét phuong trinh phan
ung minh hoa.

¢) Xéc dinh khoang thé cta ngudn dién ngoai dit vao catot dé co thé dién phan hoan toan
ion thir nht trén catot (coi qua trinh dién phan 14 hoan toan khi néng d6 cia ion bi dién phan
con lai trong dung dich 13 0,005% so v&i nong d6 ban dau).

d) Tinh thé tich khi thoat ra (dktc) trén anot sau khi dién phan dugc 25 phat. Khi do, gia tri
thé catot 1 bao nhiéu?
Chap nhan: Ap suat riéng phan cta khi hidrogen 14 1 atm; khi tinh todn khong ké dén qué thé;
nhiét o dung dich khong thay d6i trong qua trinh dién phén.

i _ g0 __
o bids: Evp o SO3BNVGEL.  =-0227V.

2,303(RT/F) = 0,0592.

Céu 37: A 1a dung dich hdn hop CuSO, 0,1 M va H,SO, 0,05 M. Tién hanh dién phan dung
dich A véi anot tro va catot br?mg Cu. Tang tur tur hi¢u dién thé & 2 cuc cua binh dién phan.
Tinh hiéu dién thé t6i thiéu phai dat vao 2 cuc ciia binh dién phan dé cho qua trinh dién phan

Hing s6 Faraday F = 96500 C.mol"'. O 298K thi

xay ra (gia su H30, dién i hoan toan, khong xét su tao thanh H,O, va H,S,0s).

Cho biét: Ei“ L0LJ2H 0 =1,23V; Ei o, =10.34V

Céu 38. (CHUYEN HA NOQI - AMSTERDAM — 2022 - 2023) Phan irng oxy héa — khit.
Pin dién.
1. Cho gian dd Latimer ciia manganese va iodine trong méi trudng acid nhu sau:

MnQ, +0.56V MnQ,> +2.26V MnQ, +0.95V Mn*" +1,51V Mnp?>" —1,18V Mnp

H4IOG' 1700 s 103' NETS HIO . 13';\ 0341 I

| +1,20V |
a) Hay tinh thé chudn cua cac cip MnO,/MnO,; MnO,/Mn**; MnO,/Mn>" va HIO/T
b) Cho biét dang nio ctia manganese va iodine khong bén, ty phan hay trong méi truong
acid? Giai thich? Viét phuong trinh phan tmg ty phan hay cua cac dang do.
¢) Viét phuong trinh phan g xay ra khi cho dung dich I du tac dung véi dung dich MnO.
trong moi truong acid.
2. Xét 2 pin dién hoa: (1)  (Pt) H> (1 atm)| HC1 (C; M) || NaCl (C, M) | AgCl,
Ag

(2)  (Pt) Hs (1 atm)| NaOH (C; M) || NaCl (Cs M) | AgCl, Ag

a) 0 25°C, v&i C, = C, = 0,001M, pin (1) ¢4 E; = 0,587 V. Tinh _ *¢'¢C" ¢ 46 tinh tich s8
0

tan ciia AgCl. Biét ¢ 25°C, 4¢ 4¢=(,80 V.

b) Thiét 1ap biéu thirc tinh E, cta pin theo 22" tich s6 ion ctia nudc Ky, va Cs, Cs.
Tinh K, & 0°C va 25°C.
Biét v6i Cs = Cy; E; =1,071 V6 0°C, E; = 1,060 V § 25°C; va A=A = 0,258 V 6 0°C.
2. Xét 2 pin dién hoa: (1)  (Pt) H> (1 atm)| HCI (C; M) || NaCl (C, M) | AgCl,
Ag

(2)  (Pt) H, (1 atm)| NaOH (C; M) || NaCl (C4 M) | AgCl, Ag
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\ E _ .
a) O 25°C, voi C, = C, = 0,001M, pin (1) ¢6 E; = 0,587 V. Tinh  #¢“"42¢8 "ty d6 tinh tich s6
0

tan ctia AgCl. Biét 6 25°C,  *¢ A2=0,80 V.

b) Thiét lap biéu thirc tinh E, ctia pin theo  *¢<"*2<" - tich s6 ion cua nude Ky, va Cs, Ca.
Tinh K,, ¢ 0°C va 25°C.
1

. E
Biet voi C; = Cy; E; = 1,071 V.6 0°C, E, = 1,060 V ¢ 25°C; va =126 = (0,258 V ¢ 0°C.

Ciu 39 (TRUONG THPT CHUYEN BAC GIANG - 2022 - 2023) Phan vng oxi hoa —
Kkhir. Pin dién (khong lién quan phirc chit).

Dung dich X gom K,Cr,050,010 M; KMnO, 0,010 M; Fe,(SO,); 0,0050 M va H,SO, (pH
ctia dung dich bang 0). Thém dung dich KI vao dung dich X cho dén ndng d6 cia KI 1a 0,50
M, duoc dung dich Y (coi thé tich khong thay d6i khi thém KI vao dung dich X).

1. Hiy mo ta cac qua trinh xdy ra va cho biét thanh phan cua dung dich Y.

2. Tinh thé cta dién cuc platin nhing trong dung dich Y.

3. Cho biét kha ning phan tmg ctia Cu®> vé6i I (du) ¢ diéu kién tiéu chuan. Giai thich.

4. Viét so do pin duoc ghép béi dién cuc platinum nhing trong dung dich Y va dién cuc
platinum nhung trong dung dich gdm Cu®, I" (cing néng d6 1 M) va chat ran Cul. Viét
phuong trinh hod hoc cua cac phan ing xdy ra trén tung dién cuc va xdy ra trong pin khi pin

hoat dong.
E =1.330v: E" =1.510V: E" =0771V: E' =05355V
Cho: { [ Slnid | Bla [ I 1.1
E = 0,153 V: pK —12: 2.303 E = 0,0592;
T §25°C: F Cr (z=24).
E° . =151V>E' | _ =133V>E’, . =0,771V>E’" =0,5355V,
a.DO MnOA/Mn Cr207 /Cr Fe™ /Fe 13/1 nén CéC qUé.

trinh xay ra nhu sau:

o MOy 4 e + 15T = 2Mn? +55 +8H,0

0,01 0,5
_ 0,425 0,01 0,025
N _
CtO; + uH +91 = 20 +3 5 +7H,0
0,01 0,425 0,025
_ 0335 0,02 0,055
2Fe” + 3T — 2Fe +
0,01 0,335 0,055
] 0,32 0,01 0,06

Thanh phan cta dung dich Y: L 0,060 M; I 0,32 M; Mn*" 0,01 M; Cr’* 0,02 M; Fe*" 0,01 M.

L 12e =31

0,0592 0,06
0,5355 + Jlog

L 2 032 _ 54,
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EO_/I_= 0,5355V

) E', ,=0153V
Do 3 > Cu  /Cu

nén vé nguyén tac Cu® khong oxi hoa dugc I' va phan

tmg: 2 Cu> + 3T —> 2Cu’ + b hdu nhu xdy ra theo chidu nghich.

© =B, .+ +0,0592.log

cu® /cul cu®' s

Nhung néu du T thi s& tao két tia Cul. Khi d6 Ksew ~ 0863 V.
E’ . E° =0,5355V .
Nhu vay @’ cu=(,863 V> L/ — Cu*"s& oxi hoa duge I" do tao thanh Cul:

2Cu* + 5T —> 2Culd + b
Vi a’ea=(,863 V> LT =054V — dién cuc Pt nhiing trong dung dich Y Ia anot, dién
cuc Pt nhing trong dung dich gdm Cu®', I (cing néng d6 1 M), c6 chira két taa Cul 1a catot.
Vay so do pin nhu sau:

() Pt| % 0,060 M; 0,32 M||Cul; Cu®* I M; T 1M | Pt (+)
Trén catot: Cu®>* + I + e — Cul¥

Trén anot: 317 — L4 2e

Phan tmg trong pin: 2 Cu®* + 5T = 2 Cul¥ + b

Cau 40. (Trwomg THPT chuyén Chu Van An — Binh Dinh 2022 — 2023) Phan ung
oxi hoa khir. Pin dién va dién phan

Trong vu chay tai Cong ty c6 phan bong dén phich nuéc Rang Pong — Ha Noi nim
2019, mot luong thiy ngin di bi phat tin vao méi truong. Nhim giam thiéu sy 6 nhiém,
phuong phap xtr Iy 1a phun bot lvu huynh va dung dich soda Na,CO; vao ving bi 6 nhiém,
sau do thu gom thuy ngan dudi dang HgS va HgO.

D¢ hiéu rd hon vé qua trinh xir 1y, thu gom thily ngan ta xét cac qua trinh sau:

1 2+ 1

a. Thuy ngan ngoai dang Hg con ton tai & dang H% s Hg*". Gifra 3 dang nay ton tai

can bang (1):
2+
He — Hg*" + Hg (1)

2 BY 1y oo _ . E2 Hg _

Cho biét ~1(Hg*/Hg) =0,85V; ~2(" "¥2 /Hg) = 0,79V
0 2+ . . . .
Hay x4c dinh E3(Hg”/ Hg, ). Tur d6 tinh hang s6 can bang K, ciia phan tmg 1 va cho biét
2+ N

H% ¢6 bén trong dung dich hay khong.

b. Pé chuyén can bang (1) sang phai va thu dugc Hg?* dudi dang HgO, ta thém kiém
vao dung dich, khi d6 s€ xay ra phan ung (2):

2+
H% + 200 = HgO + Hg + H,0 (2)
Biét v6i phan tmg: HgO| + H,O = Hg*" +20H" Thgo = 1028
Xac dinh hang sb cin bang K, cta phan tGng (2) va thiét 1ap biéu thuc tinh ndng do
2+

H%" theo OH'.

¢. Néu dung dung dich Na,CO; 0,01M (pKe; = 3,67; pKy, = 7,65). Thi nong do cua

2+
H%" 12 bao nhidu? Tir d6 gidi thich tro cua Na,CO; va bot luu huynh trong qua trinh trén.
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Xét qua trinh
Ta c: NG =AG; + AGS
U ELFoELFESF
\\ ‘ //' Hay ="k 3
e e 26! —EY | E
7 & = 3
Hg22+/ Hay <71~ =2 Es
E!-2E" E!-2085-0,79= 001V

, N 2+
Doi véi can bang: He, — Hg*" + Hg (1)

nsE”

AR = EL—El, =EI-E2=079-001=-015V __ ¢ _ 10°"%-92510°,

(A9 1_g2510° N
Mt khac: K, = [H9: ] —H% 1= 1110 [He™,
H‘ Hg2+ 9 Hg2+ s .
am lugng [ =2 ]>>[Hg ] hay [ "2 ] bén trong dung dich.
Xét can bang
2+
He' Hg** + Hg (1) K,
-1
Hg* +20H = HgO| +H,0 (3) Thoo — 10*
Hgo'

+ 20H = HgO| + Hg + H:0 (2) Ks
1
Ky = Kl_Tﬁéo — 10577 = [Hg: 1IOH T N

s, 1
HYY 1= ———=
[he; ] 1= [OH T (4)

Qua trinh thuy phan: CO; +H,0 _. HCO;+OH Ky = 1077

HCD3 + HED — CO% + DH sz — 10-7,65

il

v
Vi K >> Kip; bo qua can bang phan li tha 2. [OH] = x => 0,01-x
:10-2,87

Thay gia tri ndng do [OH'] vao (4) ta duoc

. 1
HY 1= —————7=
* IO T 2y g e,

— l{] 367 = ¥ = ]..361{] E]

\ 2 2 2+ \
Vai tro Na,COs; tao moi truong ki€ém dé chuyén HY, vy Hg*" vé dang HgO khong tan duoc

2+
thu gom cung HgS. Tranh sy phén tan cac hat HE 4 Hg** ra m6i truong bén ngoai.

Cédu 41 (Chuyén Ha Long — lop 10 — 2022 - 2023) Phdn trng oxi hoa khu. Pin dién
1. Thiét 1ap so dd pin khi pin hoat dong thi xay ra cac phan tmg theo so d6 sau day:
a) Zn + AgNO; — Zn(NOs), + Ag
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b) Ag" +1 — Agl

¢) H.C,0,4 + K,Cr,07 + H,SO4 — CO; + K,SO4 + Cra(SO0s); + HO

d) Fe’" + 2CH;COO" — Fe(CH;COO0),"

2. Cho mdt pin dién c6 so dd sau: (-) Zn | Zn(NO;), 0,05M || KC10,1M | AgCl,Ag (+)

a) Viét cac phan ing xay ra & mdi dién cuc va phan tng téng quat trong pin dién & 25°C.

b) O 25°C strc dién dong cua pin bang 1,082V. Tinh AG, AH, AS va hang s can bang K cua
phan tng tong quét ?

¢) Tinh tich s6 tan cua AgCl ?

o

dE
gz, B0 E. . _ [EJ - -1
Cho biét: ~7zm=-0,763V; 4 '4e=+(,799V; r=-0,490 mV.K".

a) anot (-) Zn/Zn*"//Ag’/Ag (+) catot

b) anot (-) Ag/Agl, I//Ag'/Ag (+) catot

¢) anot (-) Pt/H,C,0,,CO,,H//H', K,Cr,O7,Cr’*/Pt (+) catot

d) anot (-) Pt/ Fe*", Fe(CH;COO)", CH;COO//Fe**, Fe*/ Pt (+) catot

a) Tai anot (-): Zn ' Zn* +2e
Tai catot (+): AgCl+e ' Ag+Cl
Phan g tong quat trong pin: Zn +2AgCl "' Zn> +2CI" +2Ag

b) O 25°C:
AG = - nEF = - 2.96485.1,082 = - 208793,54 J ~ - 208,794 kJ
)
AS =nF 9T/r= 296485.(-0,490.107) = - 94,555 J/K
AH = AG + TAS = - 208793,54 + 298.(-94,555) = -236970,93 J ~ - 236,97 kJ
AG =-RTInK < -208793,54 =-8,3145.298,15.InK = K =3,972.10*

¢) 0 25°C ta co:
0,0592 ..
S lg[Zn~"] = -0.763+

(0.0592

E . _=E. + 120,05 =—0.8021

E et = By + Fov 20 = 1,082~ 0,802 = 0,280 V

Eperne =Eoe .= 0.05921g[C1 = E° +0.05921gT, . —0.05921g[Cl ]

=

Ma:

e 0.280=0,799+0,05921g T, —0.0592 g0l =T,

=1,71.10™"

Cau 42 (P& Xuit Lép 10 — Chuyén Ban — Ha Nam 2022 - 2023): Phan tmg oxi hoa — khir. Pin
dién (khong lién quan phtic chét)
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Mot luong 16n cac tdc nhan khir co thé duoc xac dinh béi chuan do pemanganat trong
mai truong kiém trung binh, ion pemanganat bi khir vé manganat. C6 3 binh nén A, B, C
cung chtra 10 ml dung dich permanganat 0,04M duogc thuc hi¢n céc thi nghiém khéc trong
bai.

1. Viét phuong trinh ion cho qué trinh chuin anion fomiat bing permanganat trong
dung dich chra xut 0,5M.

2. Chuin d6 permanganat trong méi trudng kiém trung binh thuong duge bd sung mot
luong ion barium dé tao két tha barium manganat. Néu khong st dung barium thi qua trinh
nao xay ra gy anh huéng téi qua trinh chuan do.

3. Thém vao éng A mot luong crotonic acid (CH;CH=CHCOOH), sau d6 thém luong
du kiém va barium nitrate, hon hop dugc tron déu va U trong 45 phit. Biét ring mdi phan tir
axit s€ cho 10 electron trong phan tng.

a. Viét phuong trinh phan tng (ion) xay ra trong thi nghiém.

b. Thém 8 ml dung dich kali xianua 0,01M vao hdn hop dang U trén. Phan tng tiép
theo la:

2Ba*" + 2MnOs + CN + 20H — 2BaMnO, + CNO" + H,O
Két tua barium manganat duoc loc ra, lugng du ion xianua trong nudc loc dugc chuin dd boi
dung dich bac nitrate 0,005M cho dén khi xuét hién két tua. (luu y CNO™ khong két tha véi
mudi bac). Cho biét cong thirc két tia va viét cac phuong trinh phan tng trong qua trinh
chuén do nay.

c. Biét rang thé tich dung dich silver nitrate can dung 1a 5,4 ml. Hay x4c dinh khoi
luong axit crotonic.

4. Mot lugng crotonic acid khac va kiém (du) duogc thém vao coc B, tuy nhién lugng
mudi barium lai bi cho thiéu. Mot lvgng du KI dugc thém tiép vao dé khir, hdn hop duoc acid
hoéa, iodine thoat ra duoc chuan do boi dung dich Sodium thiosunfate 0,1M ton hét 4,9 ml.
Tinh lugng crotonic acid d4 thém vao coc B.

Hudéng din
1. HCOO™ + 2MnO, + 30H — CO;* + 2MnO,* + 2H,0
2. MnO,>” + 2H,O + 2¢ — MnO, + 40H

Hoic: 3MnO. + 2H,O — MnO, + 2MnO, + 40H
3. CH;-CH=CH-COOH + NaOH — CH;-CH=CH-COO" + Na" + H,O
CH;CH=CHCOO" + 10MnOs + 140H + 12Ba** — 10BaMnOQ, | +2BaCO; |

+ CH;COO" + 8H,0
MB&i phén ttr axit cho 10 e =oxi hoa cit lién két d6i -C=C- — C* + C*™*

-COO" — COs*

3b. . [Ag(CN),] . Chit y: chuin d6 CN" bang Ag': phan tmg: Ag'+ 2CN" — [Ag(CN),]
Cudi chuén do: Ag" + [Ag(CN),] — Ag[Ag(CN),]|

Hoac: Ag" + CN° — AgCN |

_ _ 3 _ 5

- 2Ny =Ny g =25410770,005=5,4.10>(mol)

Newy pigong = 810 70,015,410 = 2,6.10 ~(mol)

Ba> + 2MnO; + CN" + 20H — 2BaMnO,+ CNO" + H,0O

mol 52.10°  2,6.10°
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Ba* + 2MnOs + CN + 20H — 2BaMnO,+ CNO" + H,0O

mol 5,2.10° 2,6.10°
Nax gretenic = (N2uir, — 5.2.10 5}.1%: (10.1030,04— 52,10 5}.1_];} _ 348,10 3(mol)
Max crotonic = 3,48.107°.86 = 3.10° gam
4. Coc B: 10MnO4 + 1 axit crotonic — 10MnO,> + sp (1)
2MnOy + 10I' + 16H" — 2Mn*" + 5, + 8H,O (2)
MnO/> + 4I' + 8H" — Mn*" + 2I, + 4H,0 (3)
Chuan d6 iot: 28,07 + I, — S,0¢ + 2I 4)

N (203 = %ngﬁg = %.4,9.10 %0,1=2,45.10 *mol

Ta co:

> 4
M2 =50+ 2Mnoz = 24510 ol

Kl
N + Izr‘lru,mcJip i =24510

- j(_ Hru’lr‘Dib.'i_ M, (1)

)

! 5 3 4‘. :
MO m=|j.10.10 .0,04-2,4510 ;.|,2=151,10 ol

l =
= Nay qotonic = m.lf:l.l{} “(mol) = M4y qaonic = 12,986(mag)

Cau 43 (Lép 10 — Chuyén Hoang Lé Kha 2022 - 2023) Phan rng oxi héa khir. Pin dién
(khéng c6 phitc chat)
6.1. Gian d6 Latimer ctia Crom trong méi truong axit (pH = 0) nhu sau:
0,293
I

Cr(VI) (Cr,07) —22 5 Cr(V) —=5Cr(IV) 22 ' E) Ot 0o G

| - 0,744 |

a. Tinh Biva Bv
b. Tinh to4n va cho biét trong méi truong c6 pH = 0, Cr(IV) c6 thé tu oxi hoa khir thanh
Cr’* va Cr(VI) dugc hay khong?

Tirgian dd taco:  3.(-0,744) = B +2(:0,912) - Fr=-0,408 (V)
0,55+ B+ +2,10-3.0,744 = 6.0,293 — Ei=+ 1,34 (V)
2Cr(IV) + 2e — 2Cr* (1) El=21VvAG=-nEF=-221F
E' = 0.55+ E; _ 0.55+1.34 =(
Cr(VI) + 2e — Cr(IV) Q 2 >
AG. =-nEF=-2.0945F

1,945 (V)

=

Lay (1) - (2) dugc: 3Cr(IV) = 2Cr*" + Cr(VI) (3) AC:
— AG =AG - AG. =-2.(2.1-0.945)F <0

= Cr(IV) c6 thé ty oxi hoa khir thanh Cr** va Cr(VI)
6.2. Hoan thanh va can bing phan Gng héa hoc sau theo phuwong phap ion — electron:

uigeli.xyz Trang 44



uigeli.xyz

KNO; + KMnO4 + KOH — ...

6.3. Cho mot pin dién c6 so d6 sau: (-) Zn | Zn(NOs), 0,05M || KC1 0,1M | AgCl,Ag (+)
a. Viét cac phan Gmg xay ra & mdi dién cuc va phan Gng tong quét trong pin dién & 25°C.
b. O 25°C strc dién dong cua pin bang 1,082V. Tinh AG, AH, AS va hing sb can bang K cua

phan tng tong quét ?
] ( dE]
. . . 6 T
Cho biét: Hang s6 Faraday:F 96485 C.mol™; AT Jp— _ 0,490 mV.K".
Huéng din giai
KNO; + KMnO, + KOH — ...
o, 120 S NOD v H.O 4 20

_|MRO, + e = MnO;

NO. + 20H + 2MnO, — NO, + 2Mn0Q; + H.,0
Dang phan tr:  KNO, + 2KMnO, + 2KOH — KNOs; + 2K,MnO; + H,O

a. Taianot (-): ZnJ Zn* +2e
Tai catot (+): AgCl+eJ Ag+Cl
Phan Gng téng quat trong pin:  Zn + 2AgCl1J  Zn* +2Cl" +2Ag
b. 025°C:
AG = - nEF = - 2.96485.1,082 = - 208793,54 ] = - 208,794 k]
dE

AS = nF[ “’TL: 2.96485.(-0,490.10°) = - 94,555 J/K
AH = AG + TAS = - 208793,54 +298.(-94,555) = -236970,93 J = - 236,97 kJ
AG = -RTInK < -208793,54 =- 8,3145.298,15.InK = K = 3,972.10%

Cau 44(L6p 10 — Chuyén Hung Vuong — Pha Tho 2022 - 2023):

1. Cho biét gian d6 Latimer cua iot v mangan trong moi trudng axit nhu sau:

‘ +120V

- 1,70 V - 1,14V 1,45V - 0,54 V -
H,I0, —=——10; ————HIO— >[I, — > 1

+1,51V

+2,26 V +0,95V +1,51V 2+ -1LI8V

MnO;, —%3Y_5 MnO2” — 220V \nQ, — 095V, M3 SV, €\ LISV

+1,70 V +1,23V

Mn

Lap luan dé viét phuong trinh hoa hoc (dang ion thu gon) ctia phan tng xay ra khi cho dung

dich KI tac dung v6i dung dich KMnO, (trong mdi truong axit) trong treong hop sau phan ung

conduion .

2. Pién cyc loai II 1a dién cuc tao boi kim loai duoc bao phii boi mudi it tan cua kim loai o,
nhung vao dung dich mudi tan chira anion cua mudi it tan. Vi du nhu dién cuc bac/bac clorua
(Ag/AgCI/CI) va dién cuc calomen (Hg/Hg,ClL,/Cl). Strc dién dong ciia té bao dién hoa: (-)

uigeli.xyz Trang 45



uigeli.xyz
Ag,AgCI/KCI/Hg,Cl,/Hg (+) 1a E°=0,0455 V & T=298 K. H¢ s6 nhiét d6 cua té bao nay la:
dE’/dT=3,38.10" VK.
a. Cho biét phuong trinh phan tmg xay ra ¢ ca hai dién cuc va phan tng téng cong.
b. Tinh AG® va AH° cho qua trinh dién ra trong pin dién & 298 K.
c. Biét rang thé chudn cua Ag/Ag’ 1a E° = 0,799 V va tich sb tan cia AgCl 1a Ky, = 1,73.107°,
tinh E°(Ag,AgCl/CI).

T gian do Latimer cua Iot = HIO khong bén vi

Eis =ED o _ _
0T I0CHIO — HIO ty oxi hoa khir thanh 1070,

— Gian dd Latimer cua I duoc vidt gon lai:
H_'[D:'- L0V [Dl.‘ .20V [._‘ 054V [
MnO;"

Tir gian dd cuia Mn = va Mn** khong bén vi chung c6 thé khir bén phai 16n hon thé
khtr bén trai = chiing sé& ty chuyén thanh hai tiéu phan ¢ ngay bén canh giéng nhu ¢ HIO.

-Do E, -, =" LISV

can xét qué trinh Mn*>* — Mn.

— Mn khong thé ton tai trong dung dich khi c6 mat H'. Vi vay khong

— Gian dd Latimer ctia Mn duoc viét gon lai:
MnO, —-™ SMnO, —=% 5 Mn~

E" =170V =E" =054V E* =120% =E" =034V
Vi heem (B va "™ L

Neén 1100 hode 105 ddu co thé oxi héa 1 thanh b5 |

Nhu vay I chi bi oxi héa thanh .

- Vi E.\lr_n_ MROs vy E_\n-_::.: v éu 16n hon Elg-r nén MnO,

+va MnO»déu c6 thé oxi héa I thanh
I; A S + MnO, _ . A 2 LA .

3 nén khi 1 du thi +va MnO, khong thé ton tai.

MnO. bi khir hoan toan thanh Mn?"

2MnO, +151 +16H" =51, +2Mn™ +8H.0

Nhu vay

= Phuong trinh phan Uing xay ra:
é[lgfl'lf +e—— Hg+ Cl

Catot (+): =

Anot (-): Ag+C] ——AgCl +¢

|
Ag + TEIg,L'I: —— Hg + AgC]

Phén tmg tong cong: = i

b. Nang lugng tu do Gibbs cho phan tng xay ra ¢ trén:

AG’=—nF E’=-96497.0,0455=—4,39 (kJ mol ")

Vi AG° am, phan ng ty xay ra.

Su thay ddi ctia entanpy c6 lién hé voi phuong trinh Gibbs-Helmholtz:

AE® AE° )
At

= —96497.(0,0455 — 298.3,38.10 %) = 5,36 ¢)

AH=AG+TAS=nFE=TnF =—nF

-
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c. Doi vai cap AgtV ¢
E=E"+0,0592.log[ Ag"**
A re = —66 +66 r . 9.e +66 K
Doi voi cap AgCl |Ag,Cl *, [Ag™** dugc xac dinh béi: [Ag™ ™" = T"i
E°
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Ciu 45: (Lép 10 - Chuyén Nguyén Chi Thanh — Pac Nong 2022 - 2023) Phan ng oxi hoa
khi. Pin dién

Pin nhién liéu duoc nghién ctru rong rdi nham thay thé ngudn nhién liéu héa thach
ngady cang can kiét. Trong pin nhién li¢u, dong dién duogc tao ra do phan tng oxi hoa nhién
liéu (hydrogen, carbon monoxit, methanol, ethanol, ...) bang oxi khong khi. Pin st dung
nhién liéu 16ng nhu methanol, ethanol duoc dic biét quan tdim do c6 ngudn nhiéu liéu sinh
hoc ddi dao va pin hoat dong ¢ nhi¢t d thuong. CAu tao ctia mot pin ethanol-oxi nhu sau:
(-) Hop kim Pt/Ru|C,Hs;OH(l), KOH (dd)| mang khuéch tan ion| KOH(dd), O,(k)| Hop kim
Pt/Ru (+)
Trong d6 C,HsOH bi oxi hoa thanh CO, va H,O.
a. Viét ban phan (mg xay ra & mdi dién cuc va phan tng xay ra khi pin hoat dong. Tinh stic
dién dong chuén cua pin ¢ 298 K.
Cho hang sb Faraday F = 96485 C.mol"
b. Mot bong dén LED cé cong suat 1,5 W duge thip sang bang pin nhién liéu ethanol-oxi.
Tinh thoi gian (theo gid) bong dén duge thap sang lién tuc khi sir dung 20,0 gam ethanol lam
nhién liéu. Biét hiéu suét qua trinh oxi héa ethanol & anot 1a 40,0%.

Cho biét:
AH 2 (kJ-mol']) Sy (J.K-‘ .mol-l)
01(k) 0 205,14
H,0(1) 285,83 69,91
C,HsOH(1) | —277,69 160,70
COx(K) 393,51 213,74

a. Ban phan ung x4ay ra & cac di¢n cuc:

Cathode: O,(k) + 2H,O(l) + 4e — 40OH (dd)

Anode: C,HsOH(l) + 120H(dd) — 2COs(k) + 9H,O(l) + 12e
+ Phan tng tong cong khi pin hoat dong:

C,HsOH(l) + 30.(k) — 2COyk) + 3H,O(l)

+ Strc dién dong chuan cua pin & 298K:

A H® =2, Hyo(COs) + 3A; Hyog(H:0) - A; Hyog(Co:HsOH) - 3A, Hoge(O2) = 2.(-393,51) + 3. (-
285,83) — (-277,69) — 3.0,00 = -1366,82 kJ.mol"

Ar5298 = ZSSQB(COZ) + 35298(H20) - 5298(C2H50H) - 35298(02)
=2.(213,74) + 3. 69,91- 160,70 — 3. 205,14=-138,91 kJ.mol

A, Gy =N, Hy— T. A, Soos = -1325,42 kJ.mol"!

T T s
Mat khac: A, Gy = 'nFEPin Epin = —12.96485

b. Khi oxi hoa 20,0 gam ethanol véi hiéu suat 40% thi nang luong dé thip sang bong dén
(cong co6 ich) la:

A=AG=-132542. %.0,4 =-230,51kJ

= 1,145 (V)

+ Thoi gian dén sang la
A 230,51

t=p = 153600 4209 (g10)
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Cau 46 (Lop 10 — Chuyén Vinh Phic 2022 - 2023) Phan Ung oxi héa — khir. Pin dién
(khong lién quan dén phire chat)
1. Can bang cac phan ung oxi hoa- khir sau:
a) HAsO, + Ce* + H,O —H,AsO4 + Ce’" + H'
b) IOy +T +H — ...
2. Dung dich X thu dugc sau khi trén 100 ml dung dich KMnO, 0,04M, 50 ml H,SO,4 2M,
50 ml dung dich FeBr, 0,2M
a) Tinh thanh phan can bang cua hé
b) Tinh thé cua dién cuc Pt nhung vao dung dich X
¢) Thiét 1ap so do pin, tinh sirc dién dong cua pin dugce ghép boi dién cuc Pt nhung vao dung
dich X va dién cuc calomen bio hoa. Viét phan tng xay ra khi pin hoat dong .
o EOFe3*/Fe2*:0,771V;E°Mno4,/Mn2+:1,51V;Eca,:0,244v;EBr2/23r* =1,085V

9

Ch
K.(HSO4) = 102

a) Cac cap oxi hoa- khir: Ce*/Ce’"; HAsO4/HAsOs.
Céc ban phan tng:
2. Ce* +le — Ce**
1. HAsO,+2H,0 =— H,AsOs + 3H" + 2e¢
HAsO, +2Ce™ +2H,0 —  H,AsOs +2Ce’" +3H"
b) I, trong mdi truong I" du thi san pham tao ra 1a I;". Cac cip oxi hoa- khir:
1057157 I/T

Céc ban phan tng:
1. 310y +18H +16e =—— Iy + 9H,O
8. 3I I + 2e

310y + 24I' +18H" — 15 + 9H,O
2. a) Thanh phan cin bang cua hé
Nong d6 ban dau cac chét sau khi tron :

KMno, J%M =0,02M t:'FeBrz = % = 0,05M t:’Hz;-sucf %: 0,5M
H,SO, > H" + HSOy,
0,5
- 0,5 0,5
KMnO, = K'+ MnOy
0,02
- 0,02 0,02
FeBr, > Fe*" + Br
0,05
- 0,05 0,05
Do E°Fe’"/Fe** <E° Bry/ 2Br < E° MnO,/ Mn*" nén cé4c phéan ng xay ra theo thtr tu
3(1.51-0.77)

2+ . + 3+ 24 10 0,0592 62.5
S5Fe”™ + MnO, +8H" — 5Fe + Mn~" +4H,O0 K= = 10°">>
Bd 0,05 0,02 0,5
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Sau - 0,01 0,42 0,05 0,01
el
2MnOy + 10Br + 16H' — 2Mn* + 5Br, + SHLOK = 10 = 1075>>
Bd 0,01 0,1 0,42 0,01
Sau - 0,05 0,34 0,02 0,025
TPGH cua hé: Fe’": 0,05M Mn*: 0,01M K :0,02M
H": 0,34M Br,: 0,025M
HSOy: 0,5M Br : 0,05M
Xét can bang:
HSO4 B H" + SO/ K.=10?
C 05 0,34
[] 0,5 —=x 0,34+ x x
x(0,34+x)
K.= 05-x  10%? = x=0,0137
Vay TPCB cua hé: Fe’™: 0,05M Mn*": 0,01M K" :0,02M
H": 0,3537M Br, :0,025M SO, :0,0137M

HSO,: 0,4863M Br :0,05M
b) Thé cia dién cuc Pt nhung vao dd X duogc tinh theo cap Br./Br
Tur ban phuong trinh: Br, +2e —2Br

0,0592.  |Br]

2 B p
EBry Br = E’ Bry/ Br + Br|
0,0592 1 0,025
1,085+ 2 (0,05 =1115V
¢) Vi thé cua dién cuc Pt nhung vao dung dich X = 1,115V > E., = 0,244V nén:
+ dién cuc Pt 1a dién cuc duong

+ dién cuc Calomen la cuc am
So db pin nhu sau:
(-) Hg | Hg,CL | dd KCl bao hoa | | dd X | Pt(+)

Phan rng xay ra khi pin hoat dong:
Tai cuc (-) : 2Hg + 2CI" — Hg,Cl, + 2e

Tai cuc (+) Br,+2¢ — 2Br

2Hg +2CI' + Br, - Hg,Cl, + 2Br

Strc dién dong cua pin:

Epin = Ep— Eca = 1,115- 0,244 = 0,871 V
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Ciu 47. (Lép 10 — Chuyén Cao Bing — 2022 - 2023) Phén tng oxi héa — khir. Pin dién
(khéng lién quan dén phirc chat)
6.1. Hoa tan hét m gam kim loai M can dung vira du 2 lit dung dich HNO; 0,51M. Sau khi két
thic phan Gng thu duoc dung dich X va 0,06 mol khi N, duy nhat. C6 can dung dich X thu
duoc (1,4m + 51,456) gam mudi khan. Xac dinh kim loai M.
6.2. Mot pin dién hoa gdm hai phan duoc ndi véi nhau bang cau mudi. Phan bén trai cua so
d6 pin 12 mot thanh Zn (g) nhung trong dung dich Zn(NOs), (aq) 0,200M; con phan bén phai
12 mot thanh Ag (s) nhiing trong dung dich AgNO; (aq) 0,100M. Mdi dung dich c6 thé tich
1,00 lit tai 25°C. Biét thé dién cuc chuan ctia Zn>/Zn va Ag'/Ag lan luot 13 -0,76 (V) va 0,8
v ‘

a) Viét so do pin va phuong trinh phan ing tuong tng cia pin.

b) Hiy tinh strc dién dong cua pin va viét phwong trinh hoa hoc khi pin phéng dién (gia st
pin phong dién hoan toan va lugng Zn cé du).

¢) Hay tinh dién luong phdng thich trong quéa trinh phong dién.

n,., =12n, +10n, =n =0,03{mol)

Ap dung dinh luat BTNT véi N:
n,, ., =L02-0,002-0032 =054 (mol)

Ap dung dinh luat BTKL:

1,4m + 51,456 =m + 0,84.62 + 0,03.80 = m = 7,56 (g)
7.50n

Ap dung PLBTe: M

n=3 M=27 MlaAl

=0,00,10+ 0,035

a) So dd pin: Zﬂ[s]‘Zﬂf' {SQJ"AQ" {aqjl|’qg{5]

Anot: Zn(s) — Zn*'(aq) + 2e
Catot: Ag'(aq) + le — Ag(s)
Phan (mg xay ra trong pin: Zn(s) + 2Ag*(aq) — Zn*"(aq) + 2Ag(s)
b) E%in = b o™ B =0,8 + 0,76 = 1,56 (V)

0,059 | [Zn" ] 0,059 0,2

lg——— —lg——

Ep=Ep- 1 AGTos6. 20 "0 =y sy
¢) Khi phong dién hoan toan E,i, = 0 va phan Gng trong pin dat can bang

0,059
—1gK

1,56= - = K =5,5.10% nghia 14 thyc té khong con ion Ag" trong dung dich.
S6 mol e: n. = 0,1 (mol)

bién lugng phong thich trong qué trinh phong dién:
Q=1n.F=0,1.96500 = 9650 C
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Cau 48 (Lép 10 - Chuyén Hung Yén 2022 - 2023). Phan trng oxi héa — khir. Pin dién.
6.1. Pin Galvanic dau tién duoc A. Volta ché tao vao nam 1800, dua vao nhirng thi nghiém
cua L. Galvani. Sau nay, cac pin Galvanic da duoc ung dung rong rai trong khoa hoc, cong
nghé va cudc séng thuong ngay.

Xét mot pin Galvanic co r}fra bén trai chira Ipét dién cuc sit (du) bi oxy hoé trong qua
trinh hoat dong va dung dich sat (III) nitrate c6 nong d6 0,010 M. Ntra bén phai cua pin chira
dién cuc than chi va hon hop sat (I1), sat (III) nitrate voi nong d6 1an luot 1a 0,050 M va 0,300
M.

a. Viét so do pin, cac ban phan irng xay ra trén moi dién cyc va phan g tong cong.
b. Tinh suat di¢n dong ban dau cua pin va cac thé ban dau cua cathode, anode ¢ 25°C.
Cho biét:

+025°C c6 EFe":—O,441V;S;w:27,4LJ.K_1.m01_1;
Sre=—1377.J. K mol™; Spec 3160.J K'.mol
+ Khi ting nhiét d6 cua pin thém 18 °C s& lam hing s cin bang K ctia phan Gng tong cong
giam 58 lan.
Huoéng dén giai

a. (=) Fe | Fe*|| Fe*", Fe** | Cgaphite (1)

Phan g xay ra tai:

+ Cathode: Fe** + e — Fe**

+ Anode: Fe — Fe’ + 3¢’

+ Pin: Fe + 2Fe*" — 3Fe*"
b.A,S°=3.1-137,7)-27,4—2.1-316)=¢ 191,5 J. K" .mol.

K AH (11
K, R '\T, T,
Khi ting nhiét d6 cta pin thém 18 °C s& lam hing sb can bang K cua phan tmg tong cong
. ; A H° 1 1
am 58 lan => In58 =——. —
slamt o6 Al == 0= 314 (298+18 298)

=> A, H°=-176609,590J/mol.
A, Googx=NA, H°—T. A, S"=—233676,590 J/mol = —{nFES,
=>E0, =0,8073 V =Eines i,
Strc dién dong ban dau cua pin:
E,,=E i+ 0,0592. 1gié

0,059 |
3 '8

E,,=Ep +

E pin— E..V
4c thé ban diu cua cathode va anode:

Fe3mpe‘—3E,f: remasi 038 82
Giai hé phuong trinh trén ta duoc: E e 0,770 V, Eps= 0,037 V.
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6.2. Vi¢c phu kim loai béng chromium c6 thé duoc thuc hién bé’mg cach dién phan dung dich
chromic acid (H,CrOs). Qué trinh dién phan co thé duoc thuc hién véi dong dién 1500 A
trong 7,00 gid. Anode tro khong thay d6i va tao thanh mot khi. O cathode thi tao thanh san
pham phu 13 4,15 m® hydrogen & diéu kién chuan (25°C; 1,00 bar), lam giam hiéu suit dong
dién cua qua trinh ma chromium.
Viét cac ban phan tng twong Ung voi cac qua trinh xay ra tai moi dién cuc.
Tinh hi€u suat dong (%) cua qua trinh ma chromium ¢ cathode.
Tinh khf)i lugng chromium dugc ma 1én. . 7
Tinh thé tich khi duoc tao thanh tai anode & diéu~kién chuan.

Huwéng dan giai

a. Phan ung xay ra tai:
+ Cathode:
CrO4 + 8H" + 6 — Cr + 4H,0
2H" +2¢ — 2H,O + H,
+ Anode:
2H,0 — 4H" + O, + 4¢
b. O cathode xay ra hai qua trinh: ma Cr va thoat khi H,. Hi¢u Sut dong tao thanh H, cang
16n thi hiéu suat dong cua qua trinh ma cang bé.
_ 1.t _1500.7.3600

5 i ¢ 8t (It): ny, ==== =195,89
S6 mol H; sinh ra theo ly thuyét (It): ny o F 5 06485 ,89mol.
2 2 : . _; PV _1.10°4,15
Ny, =0 = >— =167, .
Thuec t€ (tt) sO mol H, sinh ra la: g, RT  8.314.298 67,50 mol

Hiéu suat dong cua qué trinh ma chromium la:

167.5
—1-n =1-02 _gqs5 0
1, =111y, =1- 720,145 hay 14,5%
I.t 1500.7.3600
_ Lt o _1500.7.3600 ) 4c_ g 470001
€N = o Mer™ 6 96485 mol

Khoi luong Cr dugc ma Ién: m = 52.9,47 = 492,44 g.
4 n, — L.t _15007.3600

SRE U =97.94
0.=4F " 496485 /94 mol.

, nRT 97,94.8,314 .298
Thé tich khi dugc tao thanh & anode: Vo,= P L 10°

Cau 49. (Chuyén Luong Van Tuy — Ninh Binh 2022 - 2023) Phan tng oxi h6éa khir. Pin
dién (khong lién quan phitc chat).

Dung dich X thu dugc sau khi tron 100 ml dung dich KMnO4 0,04M, 50 ml H,SO, 2M,
50 ml dung dich FeBr, 0,2M
6.1. Tinh thanh phan can bang cua hé.

=2,43m’.

6.2. Tinh thé cua dién cuc Pt nhung vao dung dich X.
6.3. Thiét 1ap so dd pin, tinh strc dién dong cua pin duoc ghép bai dién cuc Pt nhung vao
dung dich X va dién cuc calomen bdo hoa. Viét phan tng xay ra khi pin hoat dong.

0 3+ 2+ _ .0 - 2+ _ . _ . - _
Cho biét:E Fe’" | Fe™ =077V ;E"MnO, /Mn~ =151 E_, —O,244V,EB,‘2 /2Br —1,085V;

K.(HSOy) = 102

Huong dan giai

Nong dg ban dau cac chat sau khi tron :
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CKMno4=0,02M
Crer=0,05M
CH2$04:0,5M
H,SO, — H" + HSO,
0,5 0,5 0,5
KMnO4 — K"+ MnOy
0,02 0,02 0,02
FeBr, — Fe*” + Br
0,05 0,05 0,05
Do E’reserers < E? Broronr < E Muoas 2+ NéN cdc phéan Gmg xay ra theo thir tu
5Fe*" + MnO, +8H" — 5F¢* + Mn* +4H,0 K= 10
Bd 0,05 0,02 0,5
Sau - 0,01 0,42 0,05 0,01
2MnO, + 10Br + 16H" — 2Mn*" + 5Br, + 8H,O K' = 10""*
Bd 0,01 0,1 0,42 0,01

Sau - 0,05 0,34 0,02 0,025
TPGH cua hé: Fe’": 0,05M Mn*: 0,01M K* :0,02M
H"™: 0,34M Br,:  0,025M
HSOy: 0,5M Br : 0,05M
Xét can bang:
HSO, - H* + SO/ K,=107
C 0,5 0,34
[] 0,5 —=x 0,34+x x
x(0,34+x)
K,= 05-%  10% = x=0,0137
Vay TPCB cua hé: Fe’: 0,05M Mn?": 0,01M K :0,02M
H": 0,3537M Br; :0,025M SO+ :0,0137M

HSOy: 0,4863M Br :0,05M
- Thé cta dién cuc Pt nhing vao dd X dugc tinh theo cdp Br,/Br
Br, +2e —2Br
0,0592 e [Br,]

2 _
Ego/se- = E Bro/ Br + |_Br Jz
0,0592 le 0,025
2
= 1,085+ 2 O —qqi5v
- Vi thé clia dién cuc Pt nhiing vao dung dich X = 1,115V > Ee, = 0,244V nén:

+ dién cuc Pt 1a dién cuc duong

+ dién cuc Calomen la cuc am
So db pin:
(-)Hg |Hg,CL|ddKCl| | dd X | Pt(+)
Phan ung xay ra khi pin hoat dong:
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Tai cuc (-) : 2Hg + 2CI" — Hg,Cl, +2e
Tai cuc (+) Br,+2¢ — 2Br
2Hg +2CI + Br, —» Hg2C12 + 2Br

Strc dién dong cua pin:
Epin = Epi— Eca = 1,115- 0,244 = 0,871 V

Cau 50 (Lop 10 — Chuyén Son La — 2022 - 2023) Phan Uimg oxi héa — khur. Pin dién (khong
lién quan phirc chat).
6.1. Cho biét gian do Latimer cta iot va mangan trong mdi truong axit nhu sau:

‘ +1,20V

- 1,70 v - 1,14V 1,45V - 0,54 V -
H,IO; 0V 51O, L4V, IO 45V - 0S4V 4

+1,51V

MnO; +0,56 V Mnoj— +2,26 V hi‘noz +0,95 V Mn3+ +1,51V Wl2+ -1,18 V Mn

+1,70 V

+1,23V |

Lap ludn dé viét phuong trinh hoa hoc (dang ion thu gon) ctia phan tng xay ra khi cho dung
dich KI tac dung véi dung dich KMnO, (trong méi truong axit) trong trudng hop sau phan ung
conduion .
Huéng dan giai
- TUr gian d6 Latimer ctia Iot = HIO khong bén vi
By =EL - -

HIOT. ™10 HIO 5 11O ty oxi héa khir thanh 105 va s

= Gian d6 Latimer cua I duoc viét gon lai:

H_-[D:., .70V ~[D_—\ .20V [ .54V [

- TUr gian d6 cia Mn = MnO;" va Mn*" khong bén vi chiing c6 thé khir bén phai 16n hon thé
khtr bén trai = chiing sé& ty chuyén thanh hai tiéu phan ¢ ngay bén canh giéng nhu ¢ HIO.

“Do Fu o =Y v khong thé ton tai trong dung dich khi c6 mat H*. Vi vay khong

can xét qua trinh Mn>* — Mn.

= Gian d6 Latimer cua Mn dugc viét gon lai:

MnO, —- S MnO, —=2 5 Mn—

170V =E' =054V E’ =1.20V=E

Vi B . vi Do 2 =054V

Nén H,IO hoac 105 48y ¢ thé oxi hoa I thanh b .

Nhu vay I chi bi oxi héa thanh .
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MnO. va MnO,d&u c6 thé oxi héa I thanh

Q

b} Ei.I]_“ MOy \ E.:.1.” \1_3- A r Elf‘r A
- Vi Mrooie0syg M déy 16n hon B' nén

5 nén khi I du thi MO4va MnO, khong thé ton tai.

_ Nhu vay MO4 bi khir hoan toan thanh Mn?".

Ay - i ‘T\, i t "; .ﬂl ; 24 ."w.; -

6.2. O céac cay cau bé tong, cbt thép (thanh phan chinh 13 Fe) c6 thé bi an mon. Qua trinh dn
mon nay bat dau nhu sau:

(1) Fey — Fe*'uq + 2¢

(2) Oxp9 + 2 H,Oqy + 4e — 4 OH (o)

Mot pin d3 duoc thiét 1ap dé xay ra cac phan img nhu qua trinh an mon ¢ trén (¢ 25°C).
So dd pin duge cho nhu sau:

Few | Fe'ag || OH-ug, Oa | Py
Cho thé tiéu chuan ¢ 25°C: Fe*' + 2¢ — Fey; E°=- 0,44V
Ozp +2HO) +4e — 4 OH g ; E° = 0,40V
a) Hay tinh suét dién dong cta pin (AE°,) tai 25°C.
b) Viét phuong trinh phan mg xay ra khi pin hoat dong.
¢) Tinh hing sb can bang cua phan Gng trong pin tai 25°C.
d) Cho pin hoat dong trong 24h tai diéu kién chuan, tao ra dong di¢n khong ddi 0,12A. Hay
tinh khéi luong Fe bi oxi hoa thanh Fe*" sau 24h pin hoat dong. Gia st H,O va O, du trong
sudt qua trinh.
Huwéng din giai
a) AE = E*(phfi)-E"(tr i)= 0,40V~ (-0,44V)= 0,84V
b) 2Fe + 0, +2H,0 — 2Fe* + 40H
AG" = —nFAE =-4.96485.0,84 | .mol ~=-324.10°/ .nol -

0) AG"=-RTInK = InK =130, 7= K = 57810
d) Q=1.t=0,12A.2460,60s=10368 C
n(e)= Q/F = 10368C/(96485C.mol™") = 0,1075 mol
m(Fe) = n(Fe)/M(Fe) = 1/2.0,1075 mol.55,85 g.mol™ = 3,00 gam.
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Cau 51: (Chuyén Lam Son — Thanh Héa 2022 - 2023)
1. Pin dién hoa dudi dy dua trén phan Gng ¢ pha ran va hoat dong thuan nghich & 1000K
dudi dong khi O Cac ion F~ khuéch tan thong qua CaF,q ¢ 1000K:

(-) MgFa, MgOg | CaFag | MgFaw , MgAIOuw, ALOsq (1)

a. Viét cac phan (mg xay ra trén mdi dién cuc va phan tng tong quat xdy ra trong pin dién
hoéa trén.

b. Viét phuong trinh Nernst cho mdi ntra phan tng trén hai dién cuc, cho phan tng tong
quat xay ra trong pin va tinh suat dién dong cta pin. Coi rang ap suat O, 1a nhu nhau & ca
hai dién cuc va duoc duy tri boi dong khuéceh tan ion F~ thong qua CaFyp.

¢. Suat dién dong chuan cua pin trong khoang nhiét do tir 900K dén 1250K la:

E°=0,1223 +3,06.10°T (V)

Gia st AH° va AS° khong ddi trong khoang nhiét do nay. Tinh gia tri AH® va AS®.

2. Pin galvanic dau tién dugc A.Volta ché tao vao nim 1800, dya vao nhiing thi nghiém cia
L.Galvani. Sau nay, cac pin galvanic da dugc ting dung rong rai trong khoa hoc, cong nghé¢ va
cudc séng thuong ngay. Nua bén trai cua pin (cuc ém) chira mét dién cuc sat (du) bi oxi hoa
trong qua trinh hoat déng va dung dich iron(III) nitrate c6 ndng d6 0.01 M. Nira bén phai cua
pin (cuc duong) chira dién cuc than chi va hdn hop iron(Il) va (III) nitrat v6i ndng do 1an luot
130.05 M va 0.30 M. Thé tich cia mdi nira pin1a 1 L.

a. Viét so d0 pin, phan tng xay ra & mdi dién cuc va phan tng tong quat xay ra trong pin.

b. Biét rang entropy chuan cua Fe(s), Fe*"(aq), Fe**(aq) ¢ 25°C lan luot 1a 27,3 J/mol, -
137,7 J/mol va -316.0 J/mol va khi ting nhiét d6 thém 20°C s& 1am giam hang s6 can bang K
di 85 lan. Tinh AH®, AS°, AG® & 25°C cila phan tng tong quat. Chap nhan rang AH® va AS° 1a
cac hiang sb trong khoang nhiét do nay, R = 8.314 J/mol.K, F = 96485 C/mol (hang sb
Faraday).

¢. Tinh suét dién dong ban dau cua pin va cac thé ban dau cua catot, anot & 25°C.

Biét riing e T 0,447 V.,
Huéng din giai
1. a. Phan Umg x4y ra ¢ hai dién cuc:
+ dién cuc am: MgOg) + 2F — MgFyp) + Y2 Og + 26
+ dién cuc duong  MgF,r) + ALOsp + %2 0309 + 26 — MgAIOyy
Phan {mg tong quat xay ra trong pin:
MgOy + ALO3r — MgAIOyy
b. Phuong trinh Nerst cho mdi ntra dién cuc:

rT . pl7
In

2F [F T

RT
In

ST

Phuong trinh Nerst ctia phan ing xdy ra trong pin la:

E =E

+ dién cuc am:

+ dién cuc duong:
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E —E-F =&+ 8, ‘”'-:‘ g BT ;:,'."_‘
E= e 2 P ~In it ‘
RT Lo [f-' ]

E,,=(E'=E)+ I — ‘
2F I__ [f-' :I i
Do 4p suét Oy 13 nhu nhau ¢ ca hai dién cuc va duoc duy tri boi dong khuéch tan ion F~

théng qua Can(r) l’lén £ I F —F .

c. Ta co: AG° = AH° - TAS® = -nF(0,1223 + 3,06.10°T)
=-nF.0,1223 + -nF.3,06.10°T
AH® = -nF.0,1223 = -2.96500.01223 = 23604 (J/mol)
AS° = -nF.3,06.10”° = -2.96500.3,06.10° = 5,906 (J/mol.K)

2.
a. So do pin:
(+) Fe|Fe’" || Fe*, Fe*'| C (-)
Phan ng xay ra trong pin:
Tai Anot (-): Fe’ + 3e — Fe
Tai Catot (-): Fe*" + ¢ — Fe*
Phan mg tong quat: Fe** + Fe — Fe¥
b. Xét phan tng tong quat: Fe** + Fe — Fe*'
AS® =3.(-137,3) — 2.(-316,0) — 27,3 = 191,9 (J/K)
AG =—RTInK =AH"—TAS"

K, —-AH'[1 1]
=In—== o |
K R \L T
TT g 205315 - z
— AH = R, _I'I--_ ]nh—_-:ﬁ._?]-l. . : In&5==175011(J /mol}
Do I! - I.‘- }k' -0
AG = AH' —TAS" =—175011-298.191,6 = 232107 (.J)
c.
Fe** + 2¢ — Fe g (D)
Tal Al’lOt (_): Fe3+ + 3e — Fe Ez (2)
. f"L’..
E ?“’ [;- ] = £, +0,040
e e ] V)
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£ A EJn[ Lx ]= Fl—-0,0349
- I3 Fe -
E= e V)
E —F = F'— FE' 40,055
Epin = ')
—AG
AG =—nfE = F= — = =R - f'_'_l' =0,58021V)
Ta co: nf (*)

Suit dién dong cua pin 13: Eyi, = 0,802 + 0,085 = 0,887 (V)
Ta co: pt(1) =pt(2) - pt(3)
= AG, = AG) —AG,
=-n il =-n FE +n FE
= -2E' = £ -3E) =-2.(-0,447) (**)

X | £ =0.750(V)
0,040 (V)

| E =0,750+ 0,040 =0,802(V)
Tir (%) va (**) e = ~ | E = —0.040 - 0,039= —0,085(V)
Cau 52 (Ldp 10 — Viing Cao Viét Bic 2022 - 2023): Phan ung oxi héa khir, dién hoa, dién
phan.
1. Ky thuat dién hoa thuong duoc dung dé xé4c dinh d6 tan ctia cac mudi kho tan.
Cho pin dién hoa: (-) Zn|Zn(NOs), 0,2M || AgNO; 0,1 M| Ag (1)
Céc dung dich Zn(NOs), va AgNO; trong pin déu c6 thé tich 1,00L va ¢ 25°C.
a.Viét phuong trinh phan ing & mdi dién cuc va phuong trinh phan mg xay ra trong pin khi
pin phong dién. Tinh stic dién dong (sdd) cua pin.
b.Tinh tong luong dién co thé giai phong téi khi pin phéng dién hoan toan va hang sé can
bang clia phan g xay ra trong pin.
Cho biét: E° (Zn*'/Zn) = -0,76V; E°(Ag'/Ag) = +0,80V. Trong céac tinh toan, ding néng do
thay cho hoat do.
2. Cho biét tich sb tan cua Fe(OH), va Fe(OH); lan luot 1a 1,65.10"% va 3,8.10®
Fe? Fe=.(,44V; EFC-" Fe=-0,04V
Hay giai thich tai sao trong dung dich kiém, mubi sat (II) lai c6 kha nang khir manh hon so
v6i trong dung dich H,O?
Hwéng din giai
a.Trong pin: (-) Zn|Zn(NOs), 0,2M || AgNO; 0,1 M| Ag (+)
X4y ra cac phan ung:
O anot (-): Zn(r) — Zn*"(aq) + 2e
O catot (+):  Ag'(aq) — Ag(r) +e
Phan tng cua pin: Zn(r) + 2Ag"(aq) — Zn*'(aq) + 2Ag (1)
Strc dién dong cua pin (Epi): E%in = E° - E°. = 0,80 — (-0,76) = 1,56V

2

a_ ..a a_ ..
Epin = E;in - O’ 0592 lg Z2n = = 13 56 - 0, 0592 lg _in
n a .a
Ag* Zn Ag*t

Trong do a 1a hoat do; hoat do cua chét rin bﬁng 1; mot cach gén ding hoat d6 dugc tinh theo

00392 0.2

g :
I

=152V

E._ =130
noéng do => 2
E,in > 0 va AG = -nFE < 0; chting t6 phan tng (1) tu xay ra trong qua trinh pin phong dién.
b.Tinh dién luong Q va hing sb can bang K:
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Khi phong dién hoan toan E,i, = 0 va phan ing dat can bang
0,0592

0=1,56— IgK = K =107

K rat 16n, nén can bang cta phan tmg (1) chuyén han vé bén phai, va do d6 thuc té khong con
Ag" trong dung dich.

S6 mol electron giai phong n. = 0,1.1 =0,1 (mol). Do d6 lugng dién giai phong trong pin  Q
=nF =0,1.96500 = 9650,0 (Culong)

3+
Fe +3e Fe

Fe**

AG] = AGQ + AGg

0 0 0
<::>1'11E1 = l'le2 +I'13E3

nE -nE 3(-0,04)-2(-0,44)

=0,76W
= Eg — n. 1
a) Trong moi truong trung tinh (H.O, pH = 7)
. 0
Fe* Fe’ + le -E:
—nE _-1x0,76 12,88
lgK= 0,05 0,05 —K=1,314.10"
b) Trong méi trudng kiém: Fe** ton tai dudi dang Fe(OH),
Fe(OH), 0 Fe* +20H" T,=1,65.10"
Fe** 0Fe*+e K
-1
Fe’*+30H [ Fe(OH); T: =(3,8.107%)"
Phan tng chung: Fe(OH), + OH™ 0 Fe(OH); +1e K’
-1
= K’=T,K.T: =5,7.10"
Ta thdy K’ > > 1,31.10" . Vi viy tinh khir ctia Fe*" trong kiém manh hon trong méi truong
trung tinh.
Tinh khtr cia Fe?* trong méi trudng bazo duoc ting cudng 13 do qua trinh tao két tia ctia Fe** voi

OH' ¢6 hang s can bang rat 16n bu ddp duoc T, va K
Cau 53 (Lop 10 — Chuyén Thai Binh 2022 - 2023)  Phdn ung oxi hoa — khuw. Pin dién
(khéng lién quan phikc chat).
Pin nhién liéu 14 thiét b tao ra dong dién tir phan Gmg oxi hoa khir giira cac chat phan tng
dugc dua lién tyc tir ngudn bén ngoai.
Mot trong nhimg loai pin nhién liéu c6 hiéu sudt cao nhat hién nay 1 pin hydrogen véi chét
oxi héa 1 oxygen trong moi trudng kiém. Phuong trinh tong mo ta phan tmg xay ra trong pin
nhu sau:

2H2(g) + Oz(g) - 2H20(1)
Loai pin nay dugc st dung trong nganh hang khong vii try vi ngoai dién nang con thu dugc
nuée, dung dé udng va sinh hoat trén tau.
a. Hiy viét so d6 clia pin va phan ung xdy ra trén cac dién cuc.
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b. Mot pin nhién liéu hydrogen-oxygen (hoat dong & diéu kién chuin) dugc str dung dé cung
cap dién cho mot thiét bj.
Xac dinh s6 mol hydrogen can dung dé dap tng yéu cau str dung 1,2.10°kWh trong mét thang
cho thiét b trén. Gia sir hiéu suit cta pin 13 100%.
Cho biét: O 298K: E°(H,O/H,,0H") = -0,83 V; E°(0,/OH) = 0,40 V.
Mot thach thirc trong viée st dung pin hydrogen-oxygen 1a viéc luu trit khi hydrogen dé st
dung cho pin. Nghién ctru hién nay tap trung vao viéc tim ra cac vat liéu rin c6 kha ning luu
trit thuan nghich hydrogen. Mot s kim loai c6 kha ning hap thu khi hydrogen tao hydride
kim loai, nho d6 mot lugng 16n hydrogen co thé duoc luu trix trong mot thé tich nho. Mot
nhom nghién ciru da tong hop duoc magnesium-niobium c6 kha ning hap thu hydrogen tao
hydride Mgo-sNboasH,. Qua trinh do sy hap thu hydrogen ciia magnesium-niobium tim duoc
enthalpy tao thanh hydride Mgy 7sNbg,sH» tir Mg 75Nbg,s va Hz1a -53,0 kJ cho 1 mol H..
Xac dinh phan tram vé khdi lugng cia hydrogen dugc luu trir trong Mgo2sNboasH,
Hwéng din giai
So do pin :
(-) (Pt)H, (g)mang khuéch tan ionO4(g)(Pt) (+)

Phan &ng xay ra trén dién cuec:
Anode : 2H,(g) + 40H(aq) »  4H,O(l) +4e
Cathode: O,(g) +2H,O(/) + 4¢” - 40H (aq)
b. E°ox =E’uode =-0,83V; E°1ed =E cathode =0,40V
E°cen =0,40V-(-0,83V) = 1,23].C"' va n=4
3,6.10°J  _1C  1mole  2molH,

1kWh 1,23J 96485C 4 mole
- Mg : 24,0amu x 0,75 = 18,00 amu
Nb : 92,9amu x 0,25 = 23,23 amu
H :1,00amux 2 = 2,00amu
Tong= 43,23 amu
%H (vé khéi lugng) = (2,00amu/43,23amu)x100% = 4,63%
Phan trim khoi lrong ciia H trong Mg, -sNboasH, : 4,63%
Céu 54 (Lép 10 — Chuyén Nguyén Tat Thanh — Yén Bai 2022 - 2023) Phan ting oxi hoa —
khtr. Pin dién (khong lién quan phirc chét).

1,2x10° kWhx = 1,82.10* (mol)

Cho cac ntra phan tng clia cac ion nguyén t& Vanadi va thé khir chuén tai 298K:

VO gy + 2H'q + € = VO + H.0 E°=+1,00V
V02+(aq) + 2H+(aq) + e — V3+(aq) + HZO EO =+ 0,34 A\
V3+(aq) +e — V2+(aq) EO = - 0,26 \Y

1.Tinh E° cho ntra phén (g sau & 298 K:

VO, (ag) + 4 H'(ag) + 3 e — V¥ (aq) + 2 H,O(])
2. Pin vanadi c6 thé dugc ché tao bang cach khir vanadi (V) bang vanadi (II). Viét phuong
trinh phan tng khi pin hoat dong. Tinh AE® cho pin ¢ 298 K?
3. Gia tri AE® ctia pin vanadi tang khi nhiét d6 tang 1,76x10** V.K'. Tinh toan AH® va AS® dbi
v6i pin vanadi.
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4. Pin vanadi duoc thiét 1ap nhu hinh bén, st
dung cac dung dich dugc dém ¢ pH = 1,00. Sau
d6 cho pin phong dién v6i dong dién khong doi
10,0 A dén khi di¢n thé cua té bao dat 1,14V,
Nhié¢t do dugc duy tri 6 298 K va thé tich dung
dich trong mdi cbc 1a 100,0 mL.
a. Nong do V** (aq) trong té bao anot 1a bao
nhiéu khi dién ap ciia té bao dat 1,14V? VO, =0.50M [V3] = 0.50M
b. ,Cén bao nhiéu thoi gian dé dat dugc hié¢u dién [VO*]=0,10M [V*]=0,10M
thé nay? ’ ’

1. VOyay + 2H' ey + € - V0¥ + O  E;=+1,00V
VO™ + 2H w9 + € = V7 + O Ey =+034V
Vi te = Vi E3 =-026V
T phuong trinh AG® = -nFE’; G 1a ham trang thai = Cdng 3 phuong trinh trén dugc
VO, (aq) +4 H(ag) + 3 e — V¥ (aq) + 2 H,0O())
_ LE+LE+LE;
3
2.VO:y'ug + 2H'wg + V¥(aq) > VO 'y + Vg + H:0
AE,=1,00 - (-0,26) = 1,26V

Eo =+0,36V

0 0
3. AG = -nFE’ = AH’ - T. AS" do viy AE' = - 247 A5
nF nF
0 0 0
_ AST_OAE]) AME) ) 26104 - AS" = 17.0 J.mol K.

nF dT AT
Tai 298K: AG® = -nFE’ =-121,6 kJ.mol' = AH® - T. AS°
= AH" =-117 kJ.mol"

0,0592
N

4. a) Theo phuong trinh Nernst: AE = AE° - logé

1,14V =1,26 V - 2.(0,0592).pH - 0,0592. log¢
= logé =0
Tu n@)ng d6 dau cua cac chat va thé tich ¢ hai cuc = khi AE = 1,14V thi néng do cac ion béng
0,3M. Vay ¢ = 0,3M.
b) Vi [V*'] ting 0,20 M trong dung dich 0,100 L, diéu nay tuong tng véi su di qua ca
q (1)x(96500 C.mol™")x(0,20mol.L")*(0,100L) = 1930 C.
O cuong do dong dién 10,0 A = t = 193 gidy.

Cau 55 (Lép 10 — Chuyén Hung Vuong — Binh Dwong 2022 - 2023): Phan @ng oxi héa

khir, Pin dién.
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Dung dich hdn hop Fe*” 0,01 M va Fe** 0,01 M tai pH = 0 ¢ 25 °C. Thém dan NaOH (rén) vao
dé nang pH cua hé 1én (coi nhu thé tich dung dich khong doi).

a) Tinh cac gia tri pH ma tai d6 bat dau két tia Fe(OH), va Fe(OH)s.

b) Tinh thé cta cip Fe*'/Fe*" tai cac gia tri pH ma cac hidroxit sat bat dau két taa.

c) Tai gia tri pH nao, thé cua cip Fe’"/Fe* bang khong?

d) Mot dung dich Sn>* 0,1 M ¢6 thé tich 20 ml dwoc chuan do béi dung dich Fe** 0,2 M.

- Viét phan tmg chudn do voi hé s6 nguyén va ti gian.

- Tinh hing s can bang cho phuong trinh chuan d6 tai 25°C.

Chos Er v =OTTIVIED =000V K = 79400 Vi Ky =107
Huong dan giai

a)

Dé Fe(OH), két tua:

[Fe JOH |'2K_ .. —[OH ]zJ“ N TR R N i

—pH. =745,

Dé Fe(OH); két tua:

[Fe ']OH ] =K_,. ... —[OH ]_\('I—= Ju =10 "

—pH, 22

Vay, tai pH = 2 thi Fe(OH); bat dau két tua; tai pH = 7,45 thi Fe(OH), bét dau két tua.
b)
Tai pH = 2, ndng d6 [Fe*'] = 0,01M; [Fe*"] = 0,01M.

E, . =Bl LERlgle g 97] 4 L2 g 1 0,771V,
, ‘ [Fe' == =l 447,10 7M.
Tai pH = 7,45, nong d6 [Fe*"] = 0,01 M; ' e
E,. . =E . +L2glil (7714 L2 g0 " g 197y,
c)
_ . [I-n.,]=|—
Tai 2 < pH < 7,45; ¢6 nong do: [Fe*']1=0,01M; "
E =E’ L g Lo 77 L g0 —

RN ¥ Fe™ [Fe ! = e | &adn il

—[OH [52.19.10" — pH = 0,34

Tai pH < 2, ndng d6 [Fe*"] = 0,01M; [Fe*']=0,0IM B =077V (loai)
K K

[Fe™ J7 e v [Fe™ |= e

Tai pH > 7,45; co n?)ng do:
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Kop rerex 1"

E. .. =E. . +=lg == 07T1+ ==lg =0
—[OH F1.33.10" - pH =412 {loti)
Vay, Tre w0, tai pH = 6,34,
d)
- Phan tng chuan do: Sn** + 2Fe** [ Sn** + 2Fe**
K=¢™ =¢= 7 =7,4210"

- Hang s0 can bang:

Cau 56 (Chuyén Lé Quy Don — Dién Bién 2022 - 2023): Phan &ng oxi héa — khir. Pin
dién (khéng lién quan dén phirc chit)

Thé E cua pin:  Hg)|Hg,Bryyy KBr0,IM I KC10,1M [Hg,CL « Mg, phu thudc tuyén tinh
theo nhiét d6: E = a — bT, trong d6a=0,1318 V va b= 1,58.10"° V.K''. Tai nhiét 40 x4c dinh,

. . E . =0.799 .
thé chuan = V va thé dién cuc calomen trong dung dich KCI 0,1M

£ =03335T1

1. Viét cac nira phan ung trén cac di€n cuc va phan ing tong cong trng voi hai electron
trao doi.

2. Tinh hiéu g nhiét chuan A H" clia phan tng trong pin va tich s6 tan ctia Hg,Br; tai
25°C.
Hudng dan giai:
- Cac nua phan g trong pin
Catot: Hg,Cl, + 2e —»2Hg + 2CI’
Anot: 2Hg + 2Br —Hg,Br, +2°
Phan tng trong pin: Hg,Cl, + 2Br —Hg,Br, + 2CI
- Thé cta pin dugc tinh:

. ORT, [Br ] "
F=F -—]t]&= e =a-hT
nF o [Cl T
Ning luong Gibbs chuan ciia phan ng:
A g = g - 115 —1.5% P08
1'L'r.-' = ”f .Ir. - __:":"—1?‘1_"'.[[].]_.]:"1 ]_“h][] ails }h_|=_24)525'10-3 J.mOI_l
Tt biéu thie:
E 1 E §\I.l 1 E {\;I
pro AHUUAS L dEN NS e
i nF il ni
A5 — 1591070 85— -3.05
A S =350 " 2.9645] 303 J K" mol!

A H"=A G TA S =24 52510 4+ 295 (—3,05)=-24.434 100

Tu biéu thtc E=E.-E. > E.=E.-E

J.mol!

Eoo o =03335-(0,1318-1,58.10 ".298) = 0,20041"
, 0,0592 .. B 00592 K
£ =E i ]g[ff_c_fl' ]=f‘._l oo ]g -
e fFpLfe T i j - fiy iy 2 [;fr ]
00592 Iy

— 00,2004 = 0,799 4 — K =9544.10 %

lg
2 0,1
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Cau 57 (L6p 10 — Chuyén Hoang Van Thu - Hoa Binh 2022 - 2023): Phan @ng oxi héa —
khir. Pin dién (khong lién quan dén phirc chit)
1. Viét san pham va can bang cic phan mg sau theo phuong phép ion-electron va cho biét
vai trd cia H,O, trong mdi phan tmg:

(H)HO0,+T+H —...

(2) H,0,+ Cr,O7+H — ...
2. Bé x4c dinh ham luong oxi trong nudc séng, ngudi ta sit dung phuong phap Winkler biang
cach dung Mn** ¢ dinh oxi dudi dang hop chét ciia Mn(IV) trong méi truong kiém. Sau do,
dung KI dé khir Mn(IV) trong méi truong axit va chuan do hdn hop bang dung dich Na,S,0s.

Cu thé: Hat 150,00 ml nuée song vao chai ¢d dinh oxi. Thém MnSOy, du du, sau do
thém tiép dung dich kiém iodua (gdbm NaOH va KI du), ddy nit binh can than dé tranh bot khi
va dé yén cho két ta lang xubng. Axit héa hon hop bang H,SO, dic. Pay nut chai va lac ki
cho dén khi két tia tan hoan toan. Chuin d6 ngay dung dich thu duoc bang dung dich
Na,S,05 8,0.10° M hét 20,53 ml Na,S,0s.

a) Viét phuong trinh hoa hoc cac phan (mg xay ra trong thi nghiém trén.

b) Tinh EOMnO(OH)Z /Mn2+,0H- , E°o20n-

¢) Giai thich tai sao:

- Giai doan c6 dinh oxi phai thyc hién trong méi trudng kiém;

- Bé khir Mn(IV) bang K1 phai tién hanh trong mdi trudng axit;

- Sau khi axit hoa dung dich cin chuan d6 ngay.

d) Tinh ham lugng oxi trong nudc theo mg/1.
Cho biét:

RT

Kuarop = 10" 6 25°C: 2,303.?: 0,0592
E°vnoz, inmr+ =1,23V; E°os o = 1,23V, E°;3.4. =0,5355V

Huwdng dén gidi
I<|H.O, + 2H + 2¢ — H.O
<2l — I+ 2e
(1) H:O.¢ 2H 42 > L+ HO
= H,0; la chat oxi hoa.
1=[Cr,0" + 14H + 6 — 2Cr" + TH,O

-
X

H.O. - 0.+ 2H + e

(2) ':_.['_J:.]'_' o 3“':]' — 2T '3':.]'?' H“':]‘

= H,0; 1a chét oxi hoa.
a) (1) 2Mn* +0,+40H — 2MnO(OH),|
(2)  MnO(OH),| + 3T +4H" — Mn* + I; + 3H,0
(3) L1 +28,05> - 31 + S,06

b) Ta co:
=1
O,+ 4H + 4¢ 2H.O K, =107
4H.0O 4H  + 40H (K. ) =(10 )
o
O, + 2HO + 4¢c  40H K, =10 05
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4E" 4E"
= 4(-14)
KZZKI-(Kw)4 P logK2=log[K1.(Kw)4] s D,0392 0.0392
AE L 41 sq
o 00392 00592 T =S E o Zga01 V)
21
MnO, + 4H" + 2e Mn™ +2H.0 K. =10 tme
4H.0O 4H" + 40H (K, ) =10 ")
2l : .
MnO(OH), + HO + 2e Mn® +40H K =10 "me
2.E° 2E°
pSETarEa| &In — Mlada, S ..].r—]_l.l
Ko = Ko.(Ky)* < 0,0592 0,0592 '
2B i _ 21,23 5o
o 0.059 0,092 = Fuoonw — 94076 W)

S : E,, o - A X TA
¢) Trong mai trudong axit, do ™=t M = 0RO =193 (V) nén oxy trong nudc sé khong
oxi hoa dugc Mn*. Ngugc lai, trong mdi truong kiém, do " = 04012 V) >
E e . .

Moot v = 0.4276 (V) nén Mn** ¢0 dinh duoc oxi dudi dang MnO(OH),.
. E. E° E A 2R )
Laico Mot =_04276 (V)< &1 =0,5355 (V)< Mmeiov =123 (V) nén dé khu

Mn(IV) bang KI phai tién hanh trong moi trudng axit.
Sau khi axit hoa dung dich can chuan d6 ngay vi néu dé lau thi oxi trong khong khi ¢ thé oxi
hoa I” trong moi trudng axit, gdy sai so:

6l +0,+4H" — 2I; + 2H,0

d) Mo = "800 =20,53.107.8.107 = 1,6424.10 (mol)
| | 1
n 5 Mwoony,  F0 - Thg 0
Tu (1), (2)va(3) = = - =2 =4 7" =4106.107 (mol)
Ham luong oxi trong nudc la:

oo o320
4106010 732 0 10

150 ~ 8,76 (mg/l)

Céu 58. (Lép 10 — Chuyén Lé Hong Phong — Nam Dinh 2022 - 2023)

Dé loai trir cac ion NO5™ trong nude (cac ion NOs c6 mit trong nudc xuat phat tir
phan bon) c6 thé khir n6 thanh NO, bang cach cho di qua luéi c6 chira bot Cd.

a) Viét nira phan tng cua hai cap NO;/HNO, va HNO,/NO trong méi trudng acid.
Chtrng minh rang HNO, bi phan huy trong méi trudng pH = 0 dén 6.

b) O pH = 7, ndng d6 NO5 1a 10°M. Viét phan tmg gitta Cd va NO;". H6i NO5™ ¢6
bi khir hoan toan ¢ 25°C trong diéu kién nay khong? Tinh néng do NO;™ con lai trong nude
khi can béng.
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¢) Tinh thé khir (thé oxy hoéa - khir) chudn caa cip NOs/NO, ¢ pH = 14 va 25°C
Cho biét cac sd liéu sau & 25°C:
E°(NO;/HNO,) = 0,94V; E°(HNO,/NO) = 0,98V;
E°(Cd**/Cd) = -0,40V; K, (HNO,) = 5.10%; K(Cd(OH),) = 1,2.10.
Hwéng din giai
a. NO; + 3H' + 2¢ — HNO, + H,0; E°= 0,94V
HNO, + H" + ¢ > NO + H,0; E°=0,98V
O pH = 0 thi E°(HNO,/NO) > E°(NOs/HNO,) nén HNO, bi phan hily theo phan tmg:
3HNO, — NO; + 2NO + H' + H,O
OpH=6thi: E°(NO;/HNO,) = 0,94 + 0,059/2(1g10)
E°(HNO,/NO) = 0,98 + 0,0591g10°
E°(HNO/NO) vén 16n hon E°(NOs/HNO,) nén HNO, van khong bén
b. Cd + NO; + H,O = Cd*+ NO, +20H
Gia thiét phan tng 14 hoan toan thi [Cd*'] = [NOs ] = 10°M
O pH = 7 thi [Cd*'] = KJ/[OH]* = 1,2M. Nong d6 Cd*" sau phan tmg nhé hon nhiéu so voi
1,2M nén khong c6 két tia Cd(OH)..
Dé tinh [NO57] khi can bing can tinh hing sb cn bang K cta phan tmg trén:

Cd+NOy + H,0+3H" K (Cd*+NO, +20H + 3H"

| |

—_—

Cd* +HNO, +2H,0 * =2 Cd* +H'+NO, + 2H,0
K=K,;.K:.Ks.
o K1:2(0,94+0,40)
0,059
K=2,65.10%.5.107*.(107*=1,325.10"
Hing s6 K rat 1on nén phan tmg gan nhu hoan toan. O pH = 7 ta c6:
Cd + NO;y + H, O = Cd* + NOy + 20H
Ndcb: (107 -x)=¢ x =107 x= 107 107
2107%.(1077 )

=45,42=K,=2,65.10"

1,325.104="2 >e=|NO; |=7,55.10 "M

Nhu vay ta co: €
2(ENO;/NO;+0,4O) )
lgK,= =E°  =0,017V
c. 0,059 NO3 INO;

Céiu 59: (Lop 10 — Chuyén Lé Khiét — Quing Ngdi 2022 — 2023) Phdn teng oxi hod khir,
pin dién (2,5 diém)
Mot can bang sinh hoc quan trong giita ion carbonate va ion hydrocarbonate trong nudc tu
nhién.
a) Cho ning luong Gibbs chudn cua sy hinh thanh COs*(aq) va HCOs'(aq) 1an luot 13 -527,81
kJ/mol va -586,77 kJ/mol. Thé dién cuc chuin cta cdp HCO5/CO5™, H, 1a gi?
b) Tinh thé dién cuc chuan cia mét pin trong d6 phan tmg cua pin la:

Na,COs;(aq) + HO(1) — NaHCOs(aq) + NaOH(aq)
¢) Viét phuong trinh Nernst cho pin.
d) Dy doan va tinh su thay ddi thé dién cuc cua pin khi pH duoc thay ddi dén 7.0 & 298K.
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Hudéng din giai
Can bang HCO5'(aq) 0 CO;”(aq) + H'(aq) dugc tach thanh hai ban phan tng :
O catot: HCOs(aq) + ¢ — %Hz(g) + COs*(aq)

O anot: %Hz(g) — H'(aq) + ¢

Ta co: Eopin: E’ catot — annot
HCOs(ag) = COs™(aq) + H'(aq)
Ta c6:4:G" = AG"(COs*, aq) - AG*(HCOs, aq) v6i AG(H', aq) =0
=-527,81 — (-586,77) = 58,96 kJ/mol

Ma A,G’ = -n.F.E%nén E%;, =-0,611 (V)

Vay E° catot — EOpm -E° anot VO1 E° anot = 0 (V)
=-0,611(V)

Na,COs(aq) + H.O(l) — NaHCOs(aq) + NaOH(aq)
Phan g trén c6 thé dugc viét gon thanh

COs*(aq) + H,O(l) — HCO;(aq) + OH(aq)
va dugc tach thanh hai ban ung:

O catot: H,O(1) + ¢ — %Hz(g) + OH'(aq)

G anot: 3Hx(g)+ CO:*(aq) — HCOy(aq) + &

Ta co: Eopin: E’ catot — annot
=-0,83 —(-0,611)=0,22 (V)
Phan ng trong pin & cau b, la
CO;*(aq) + H,O(l) — HCO;(aq) + OH(aq)

Vay phuong trinh Nernst 1a:
E = - RT KT\ [HCO. ][(JH ]

F [CO; ]
Higu dién thé chuan cta pin twong tng vdi cac chat tham gia vao phan ung trong pin, bao
gébm OH". Piéu nay c6 nghia 1a d6 pH sé& can xap xi 14, @ cho [OH] = 1. O d6 pH = 7.0,
ndng d6 OH" s& thap hon & do pH = 14, diéu d6 c6 nghia 1a phan Gng trong pin duoc viét &
trén s€ c6 xu hudng chuyén dich vé phia trudce tdt hon. Do dé E,in s€ duoc du doan 16n hon &
pH = 7.0 so voi khi [OH] = 1.
Gia st nong do ciia cac chat khac van nhu cil, sy thay d6i cta hiéu dién thé cua pin khi
chuyén tir [OH] = 1 sang pH = 7.0 la:

RT | [HCO.J[0H | |_:" g _ R [HCO ]! |

Al = :- E' —In —In -
L F [c O] F [Co ]

RT RT
=——In[OH ]=-2.303
F ¥

H}’
13 = — 2

Ma pH = 7 nén pOH = 7, vay AE,, = 0,0592.7=0,414 V

Vay thé dién cuc cia pin ting tir [OH] =1 dén pH = 7.

Ciu 60 (L6ép 10 — Chuyén Lé Quy Pon — Da Ning 2022 - 2023) Phan tmg oxygen hoa —
khtr. Pin dién (khong lién quan phirc chét).

6.1. Cho 1 mL dung dich KI 2.10"> M vao 1mL dung dich hon hop FeCl; 0,2M va HCI 0,2M,
cho thém vai giot hd tinh bét, thu dugc dung dich (A).

(a) Néu hién tugng xay ra, viét cac phuwong trinh phan ing va giai thich bang tinh toan.
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(b) Nhung day dan Pt vao dung dich (A). X4c dinh thé dién cuc (EA) ctua dién cuc dugc tao
boi day dan Pt v6i dung dich (A).

Cho biét: B irin = 0,770V; Erar 0,536V;
6.2. Dung dich X chtta Cu(NOs), 0,10 mol/l, Cd(NOs;), 0,10 mol/l. Acid hoa dung dich X
bang HCI dén ndng d6 1,00 mol/l dugc dung dich Z, gia st thé tich dung dich khéng dbi khi
acid hoa. Co thé tach hoan toan Cu?* khi c6 Cd*" trong dung dich Z bang cach dién phan dung
dich Z véi hai dién cyc platinum phang duoc khong? Biét nong do ion trong dung dich nho
hon hoic bang 10 mol/l coi nhu dién phan hoan toan (cac qua trinh déu thuc hién & 25°C).

h E" =0,337\ E 'I = —0, 402N E 'I o = 1300V E" bona = 1230V, [ifl .= 0,00%:
o: TR ] A { X 1 1 ¥

Mo g = 0, 4704 Nyop = 0,197%,

Huong dan gidi

- Khi thém 1 mL dung dich KI 2.10> M vao 1 mL dung dich FeCl; 0,2M va HCI 0,2M.
C(Fe’)=0,1M; C(I') = 10°M; C(H") = 0,1M
Trong h¢ c6 phan tng:

P +20 @ 2Fe¥ +1, K, = 107" =107 =107

En

Fe’* +e = Fe** rere = 0,770V

2=+ 2e Erar 0,536V
AE;=0,77-0,536=0,234 V
K, 16n nén c6 thé coi phan tmg (1) xay ra hoan toan:
2Fe* +2I' - 2Fe™ + 1,
Trude phan ing (M) 0,1 102
Sau phan tng (M)  9.10° 0 102 5.10°
Dung dich (A) ¢6 : Fe*'; Fe’’; L.
Vay: Dung dich (A) c6 mau xanh (hodc xanh den) do tao hdn hop I, vdi hd tinh bot.
- Dung dich (A) c6 thanh phéan gi6i han:
Fe’ :9.10°M; Fe*' : 10°M; L : 5.10°M.
g 00592
= BEx = E(Fe’"/Fe*") = "ro e + 1 . lg([Fe*)/[Fe*))

0,0592
1 -

= 0,77 + 12(9.10%/10%) = 0,8265 (V)
Dd Z: Cu(NOs), 0,10 mol/L, Cd(NOs), 0,10 mol/L va HCI1 1,0 M.
Ta c6 nong dd cac ion trong dung dich: Cu®>" 0,10 M; Cd** 0,10 M; H" 1,0 M; C1~ 1,0 M.

Céc phan tng dién phan:

. 0,0592 .
Cu'+2e—-Cu  E < E , =E" 4 lg[Cu™ ] =0,3074V
) ..I/{.I ..I.x.l 1 N
. 00592 .
Cd" +2e—Cd E. = E ., =E _ + ]ﬂ[f_'d"]: —0,4316V
A A 2 ok
_ . . 0.0592 ¢ T
JH'+2—>H, E < E_, -n,=E lg[H" |-y, =-0.197V

.fl ]

Thir t dién phan 1a Cu®*; H" va cudi cing 1a Cd*".
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+ Tai anot:

i i TR : 00592
j}l_fi,}—:oi,): e+ 4H I = E

la[H ]+ n, =LT700V

.|.%I'T]'=[i:|.%l'

00,0592
Xl »Cl+2x E, = E,, =E , - lo—

R T
—Khi dién phan Cu*": Cu®** + 2Cl- — Cu + Cl
Do d6 néng d6 H' khong thay doi.
— Khi bat dau dién phan H" thi ndng d6 ctia Cu®* con lai 1a:
| 00 o -
f"-.' j = f.‘- u /_' I ﬂl ]g[t L] ]= _[l]l.] ;I .‘I.

Al

=1 300V

= [Cu*]=10""M < 10° M~ Cu** da bi dién phan hoan toan.
Vay chua dién phan dén Cd** thi Cu®* d4 bi dién phan hoan toan.
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PIEN PHAN

I - Pinh nghia dién phan.

Sw dién phan 13 qua trinh oxi hoa - khir xay ra ¢ trén bé mit cac dién cue khi c6 dong dién
mét chidu di qua chit dién li néng chay hoic dung dich chét dién li.
Khi c6 dong dién mét chiéu di qua binh dién phan: Cac cation di vé catot (cuc 4m), & catot xay ra su

khtr. Céc anion di vé anot (cuc duong), ¢ anot xady ra sy oxihoa.

Ngudn dién 1 chiéu (Pin, Acqui)
|
|

| . /—\
Chiéu dong Day dan

_ Catot Anot

c B — @ ¢ E——

[
| |
ol DB\ Binh dien phan

Hinh 1: So do binh dién phan

- Dién cuc ndi véi cuc am (-) ciia may phat dién (ngudn dién mot chiéu) goi 13 cuwe dm

hay catot (cathode). Tai bé mit cua catot ludn ludn c6 qud trinh khir xay ra, 13 qua trinh trong do
chit oxi hoa nhan dién tir dé tao thanh chit khu tuong tng. Khi c6 nhiéu chét oxi hoa khac nhau,
thuong 12 cic ion kim loai khac nhau (ion dwong) cung vé catot thi chdt nao cé tinh oxi héa
manh nhét sé bi khir trwéc; Khi hét chat oxi héa manh nhit ma con dién phan tiép tuc, thi chat
oxi hoa yéu hon ké tiép méi bi khir saus...

2+

Thi du: Trong dung dich c6 cac ion kim loai Cu®", Ag+, Fe2+ cung vé catot binh dién phan. Do d6

, S e, A + + + . A . 1A ) ,
manh tinh oxi héa gidm dan nhu sau: Ag > Cu2 > F62 , nén qua trinh khir 1an luot xay ra &

catot la:

Agt +1le- — Ag

Cu2+ +2e-— Cu

Fe2+ +2e- — Fe
- Dién cuc ndi véi cuc duong (+) ctia may phat dién goi 1a cwe dwong hay anot (anode). Tai
bé mit anot ludn ludn co qud trinh oxi héa xay ra, 1a qua trinh trong d6 chat khir cho dién tir dé
tao thanh chét oxi hoa twong tng. Tuong tu, khi c6 nhiéu chit khir khac nhau, thuong la céc
anion phi kim khac nhau, cing vé anot, thi chdt khir ndo manh nhdt sé bi oxi héa truwéc; Khi hét

chat khir manh nhat ma con dién phan tiép tuc thi chat khir yéu hon ké tiép mai bi oxi héa sau;..
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Thi du: C6 cac anion C1°, Br ~, I” cung vé anot tro.

Do d6 manh tinh khir giam dan nhu sau: I” > Br~ > CI’, nén qua trinh oxi hoa lan lugt xay ra & anot
nhu sau:
II- Thé phan hiiy (Thé phéng dién). Qua thé
1. Thé phéan hiy
- Khi dién phan dung dich NiCl; véi céc dién cuc béng Pt, & catot, Ni xuét hién trén dién cuc tao
thanh cdp oxi hoa-khtr Ni**/Ni; & anot, clo xuét hién tao thanh cdp oxi hoa-khir Cl,/2CI". Hai cdp oxi
hoa — khir nay tao thanh mot pin Ganvani: Cap Cl/2CI" ¢6 thé khir chuan cao hon (1,36V) nén 1a cuc
duong, cdp Ni**/Ni (-0,25 V) 1a cyc am. Dong dién do pin nay sinh ra chay tir dién cuc clo (dién cuc
duong) sang dién cuc Ni (dién cuc dm), nghia la nguoc chiéu véi dong dién bén ngoai dung dé dién
phan (hién tuong ndy dugc goi la su phan cuc hoa khi dién phéan). Vi vay, mudn cho qua trinh dién
phan xay ra ngudi ta phai dung ngudn dién bén ngoai véi dién thé bang 1,85V (trong khi E i nici =
1,61V).
Vay: Dién thé téi thiéu ciia dong dign mot chiéu bén ngoai can dat vao hai di¢n cuc dé qud trinh
dién phén xdy ra dwoc goi la thé phin hiiy hay thé phéng dién va dwoc ki higu la E,,
b) Hién twong qua thé

Vi phan Gng trong pin va trong binh dién phan la ngugc nhau, nén néu dién thé ngoai dat vao
hai dién cuc trong thi nghiém ta n6i & phan a) dung bang 1,61V thi h¢ dat t6i trang thai can bang.
Nhu vay, theo 1i thuyét, chi can dién thé bén ngoai vuot qua 1,61V 1a qua trinh dién phan xay ra. Tuy
nhién, thuc té doi hoi 1,85V. Tuong tu nhu thé, voi dai da s6 cac thé phong dién déu 16n hon nhiéu so
voi B, tao thanh khi dién phan. Hién tugng khi dién phan dung dich cac chét dién 1i, nguoi ta phai
dung dién thé phong dién 16n hon stc dién dong cia pin tao thanh khi dién phan duoc goi 1 qua thé
dién phan. Phan dién thé gia ting so vdi strc dién dong cia pin tao thanh khi dién phan duoc goi 1a
qua thé (ki hiéu 1a E,). Dé don gian, ta coi strc dién dong cua pin hinh thanh bang E’, ta co:

Ep= E%in + Eq (1)

Ma E%;,= E% — E%. — E,, = E% — E% + Eq ()
E°, 1a thé khir chuan cua dién cuc duong. E% 1a thé khir chuan cua dién cuc am.
C6 hién twong qua thé 1a vi trong qua trinh dién phan & cac dién cuc, cac phan tmg dién hoa déu doi
hoi ning lugng hoat héa cao, ngodi ra con xdy ra nhiéu qua trinh phu khac.
¢) Qua thé ¢ catot

O catot ngoai qua trinh khir ion kim loai M™ thanh kim loai M, hoac ion H" thanh H, con c6
quéa trinh hinh thanh va phét trién mang ludi tinh thé kim loai vira duoc giai phong ra, qua trinh
chuyén tir nguyén tir H thanh phan tir H,, qua trinh hip phu va giai phong khi khoi bé mit dién cuec,...
Nhiing qua trinh nay phu thudc vao ban chét va ciu trac bé mit dién cuc, nén, du it hay nhiéu déu can
nang luong hoat hoa, vi vy phai tiéu ton thém ning luong. Do do6, dién thé can dé khir cation phai
am hon thé khtr chuan E’. ctia ching 1 lugng goi 1 qué thé catot, ki hiéu 1 Ey. (qui udc Ey >0). Goi

dién thé ngoai can dit vao catot dé khir duoc cation 1a thé ning phong dién cta cation va ki hiéu 1a E.
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ta co:

E.=E% —Eq.. 3)
d) Qua thé & anot
O anot, ngoai qua trinh oxi hoa anion, con ¢ qua trinh hinh thanh cac phén tir khi nhu O,, CL.
Su hinh thanh cac phan tur khi tir nguyén tr luén doi hoi nang luong hoat hda 16n, nghia 1a phai tiéu
ton thém nang lugng. Vi vay, dién thé can dat vao anot dé oxi hoa anion phai duong hon thé khir
chuin E°, mot luong goi 1a qua thé anot, ki hiéu la Eq o (Eq > 0). Goi dién thé can dat vao anot dé khir
duoc anion 1a thé phong dién cia anion va ki hiu 1a E,, ta c6:
E.=E% +Eq. (4)
Qua thé dién phan chinh 13 tong ctia qua thé anot va qua thé catot.
Eq=Eq.c+ Eqa ®)
Thay (5) vao (2) ta ¢6: Ejn = E% — E% + Eg.c + Eqa
— Epn=E%+Eg.+Eq.—E% =E.-E,
Bang 1 sau din ra qué thé ctia H, va O, ¢ cac dién cuc khac nhau. Qua thé cta kim loai trén dién cuc
thuong 14 nho nén c6 thé bo qua (trir trudng hop cua Fe: Eq = 0,24V va Ni : E, = 0,23V)

Bang 1: Gid tri gin diing ciia qud thé E,, (V) ciia hidro va oxi trén cdc dién cwc khdc nhau

Kim loai lam | Eg cia H, Eq cua O, Kim loai lam | E4 cua Hs Eq4 ciia O
dién cuc dién cuc

Pd 0,00 0,43 Cu 0,23 -

Au 0,02 0,53 Cd 0,48 0,43

Fe 0,08 0,25 Sn 0,53 -
Pt(nhin) 0,10 0,60 Pb 0,64 0,31

Ag 0,15 0,41 Zn 0,70 -

Ni 0,21 0,06 Hg 0,78 -

I1I - Pién phan chit dién li néng chay
1) Dién phan mudi halogenrua néng chay.

Hnphan
2MX, nang chty 2M + nX,

Phuong phap nay ding dé diéu ché cac kim loai kiém va cac kim loai kiém thé.
Ahphin
Thi dy:2NaCl gty " ONa + Cl,
Anphd |
MeCl, rang chfy Mg + Cl,

2) Dién phan hidroxit nong chay

Anphtn
4M(OH), Rarg iy " AM + n0O, + 2nH,0

Phuong phap nay dung dé diéu ché cac kim loai kiém

Anphd
Thidy:  4NaOH rarg ey " 4Na + O, + 2H,0

3) Dién phan oxit nong chay.

uigeli.xyz Trang 73




uigeli.xyz

Anphin
2M;0, PGty 4M + nO,
Phuong phap nay dung dé diéu ché nhom
Anphd
2A1,0; rarg ity " 4A1+430,

(Criolit)

IV - Pién phan dung dich chit dié¢n li trong nuwée

1) & catot (cue 4m): Ion duong nao dé nhan electron thi dién phan trude, thir ty dién phan & catot
nhu sau (néu ndng d6 cac ion nhu nhau):
K* < Ba* <Ca* <Na" <Mg*" <AP* < H,O (H")< Zn** < Fe** < Ni*' <Sn*" < Pb** < H" (acid) < Cu*'
<Fe’* <Hg” <Ag' < Au*

Vay:

- Céc cation kim loai dimg sau AI’* trong diy dién hoa dién phan truéce (ké ca ion H' cia dung dich
axit)

- Sau d6 dén ion H' ctia H,O dién phan.

2H,O +2e — H,+20H"
- Céc cation A" vé trude trong day dién hod khong bi dién phan trong dung dich ma chi bi dién phan
O trang thai nong chay.
Cau hoi dit ra o day 1a: Tai sao ion H" ciia H>O lai dién phdn sau cdc ion tir Zn** dén Pb** trong day
dién hod? Li do 1a: tuy rang ion H' ¢6 tinh oxi hoa manh hon cac ion kim loai ndy nhung ndng d6 cta
n6 qua nho so voi néng dd cac ion kim loai trong dung dich mubi (thuc nghiém cho biét ctr 555 triéu
phan tir nudc thi chi ¢6 1 phan tir phan li thanh ion H")
- Cac ban phan tng xay ra:
M™ g TN E — M ()
H'ug(acid) +1 e — % H, (g
H,Op +1e— %2 Hy o)+ OH ()
2) ¢ anot (cwe dwong): Ion 4m nao dé nhudng electron thi dién phan trude. Néu anot tro nhu graphit,
Pt,.....thi thtr tr dién phan & anot phu thudc vao ndng d6 ciia cac anion trong dung dich vi anh hudng
dén thé phan huy cua cac anion
+ Trong dung dich loang: RCOO" < Cl'<H,O (OH ) <Br <I'
+ Trong dung dich dam déac: H,O (OH) <RCOO <CI' <Br <T
- Ban phan tng xay ra ¢ dién cuc:
2X (CI,Br,IN) - X, +2e¢
40H —0,(g)1+2H0 +4¢
2H,0 —> 0,1 +4H" +4¢
2RCOO" — R-R +2CO; 1 + 2¢
20" — O, +4e

3) Dién phan véi anot tan:
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Truong hop anot khong tro thi trude hét ¢ anot kim loai 1am dién cuc bi tan ra

Thi dy: Dién phan dung dich CuSO, vdi anot bang dong.
danot: Cu — Cu’+2e

ocatot: Cu**+2¢e — Cu

Phuong trinh dién phén:

Cu+Cu® — Cu*" +Cu

(Anot) (Catot)
Dién phan véi anot tan dugc dung dé tinh ché kim loai: Thi du: dé c6 vang tinh khiét, ngudi ta dung
anot tan 1a vang thd, & catot thu dugc vang rong ¢ do tinh khiét 99,99%.
bi¢n phan véi anot tan cling dugc dung trong ky thuat ma dién, nham bao vé kim loai khéi bi an mon
va tao vé dep cho vat ma. Trong ma dién, anot 1a kim loai dung dé ma nhu Cu, Ag, Au, Cr, Ni,........ ,
catot 1 vat can ma. Lo6p ma thuong rat mong, c6 do day tir 5.107 dén 1.10° cm. Thi du: ma kém,
thiéc, niken, bac, vang,.......
4) Pién phan dung dich chira mét mudi trung hoa trong nwéc véi dién cuc tro.
Khi dién phan dung dich hdn hop thi ding kién thirc nhu da néu ¢ trén. Khi dién phan dung dich chta
mdt mudi trung hoa trong nudc véi dién cuc tro thi xay ra 4 trudng hop sau day:
Truomg hop 1: Dién phan dung dich mudi trung hoa cua axit khong chira oxi ctia kim loai tir Al vé
trudc trong day dién hoa thi xdy ra phan tng:

Anphd
Mudi + H,O ARG o Hidroxit kim loai + H, + phi kim

Thi du: Pién phan dung dich NaCl c6 mang ngin xdp gitra 2 dién cuc

Anphd
2NaCl + 2H,0  “urgoh 2NaOH + H, + Cb

(C6 mang ngan)
Trwong hop 2: Pién phan dung dich mubi trung hoa cua axit khong chira oxi ctia kim loai dtng sau
Al trong day dién hod thi x4y ra phan Gng:
HOn phib

Mudi P9 7 ki loai + Phi kim
Thi du: Di¢n phan dung dich CuCl,
Anphdh
CuCl argdth - cy + Cl,

Truong hep 3: Dién phan dung dich mudi trung hoa ciia axit chira oxi ctia kim loai tir Al vé trudc
trong diy dién hoa thi thuc chit 1a nue dién phan.
Thi du: Dién phan dung dich Na,SO,

Anphd
2H,0 tung dRch 2H, + O,

(Na,SO;)
Na,SO, déng vai tro dan dién, khong tham gia dién phan.
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Truong hop 4: Dién phan dung dich mudi trung hoa cua axit chira oxi cua kim loai ding sau Al

trong day dién hoa thi xdy ra phan ng:

Anphdh
Muéi + H,O Wgoh " Kimloai + O, + Axit twong tng.
Thi du: Dién phan dung dich CuSO,

Anphdh
2CuSO; + 2H,0  “rgdthh " Hcy + 0, + 2H,SO,

V - Dinh luat Faraday

Duya vao cong thurc biéu dién dinh luat Faraday ta co thé xac dinh duge khbi luong cac chét thu duoc
Alt
6cacdiéncyc m= nF
Trong d6 m: Khéi luong chét thu duoc ¢ dién cuc, tinh béng gam
A: Khéi luong mol nguyén tir cua chét thu duoc & dién cuc
n: S electron ma nguyén tir hodc ion di cho hodc nhan
I: Cuodng do dong dién tinh bang ampe (A = C/s)
t:  Thoi gian dién phan, tinh bang gidy (s)
F: Hing s6 Faraday ( F = 96500 culong/mol )
A

F 1a dién luong can thiét dé taora N gam chét thoat ra & dién cuc. F chinh 1a dién lugng cua 1 mol

electron.
Hé qua:  S6 mol chét thoat ra & dién cuc = NF

e g
— S6 mol chat.n = s6 mol e trao ddi & dién cuc = F - F
VI — Hiéu suit dién phén hoic hiéu suit dong
Trong qua trinh dién phan, khong phai tit ca cac electron déu tham gia qua trinh khir & catot va qué
trinh oxi hoa & anot v&i chét chinh, né con tham gia cac qua trinh phu khac ( thi du dién phan céc tap
chét c6 mit, dién phan thanh san phdm phuy khac,...), do dé luong chét thuc té thoat ra ¢ dién cuc
(my) nhé hon luong chét tinh theo dinh luat Faraday (my). Hiéu suét dién phan duogc tinh theo cong

thirc.
M
H% = [Tk x 100%
Hiéu suat dién phan phu thudc vao nhiéu yéu t6: ban chat phan tng dién phan, méi trudng (pH), mat

do dong,...
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VII - Mat d¢ dong.

I
Mat do dong 1a cuong dd dong dién trén mdt don vi dién tich dién cuc d = S
Trong d6: I: c6 thé tinh theo ampe, miliampe

S: ¢6 thé tinh theo m?, dm?, cm?, mm?

Mat d6 dong c6 y nghia rat lon trong thuc té, no anh hudng t61 hidu suat dién phan, t61 mau sdc cua
kim loai thoat ra & dién cuc, va didc biét trong ma dién, thi &nh hudng téi dd bam dinh cua kim loai
1én bé mit vat ma.
VIII - Ung dung ciia sw dién phan
Su dién phan c6 nhiéu tmg dung trong céng nghiép nhu luyén kim ( diéu ché va tinh luyén cac kim
loai kiém, kiém thd, Mg, Al, Cu, Ag, Au, .....); diéu ché cac phi kim nhu H, O,, Fs, Cl,....... ; diéu
ché mét sd hop chit nhu KMnO,, NaOH, H,0,, nuéc Gia-ven,..... ma dién ( ma Cu, Ni, Cr, Ag, Au,
...... ).

Cic bai tap don gidn vé di¢n phan

1. a. Trong mdt dung dich c6 chira cac ion Ca*', Mg, S0; , Na’, CI. Tai sao khi dién phan dung dich
NaCl dé diéu ché dung dich NaOH can loai cac ion khac con khi dién phan NaCl néng chay thi
khong can?

b. Khi dién phan c6 mang ngan dung dich hdn hop NaCl, HC1 sau mdi thoi gian xac dinh ta thay:

- Dung dich thu duoc lam qui tim hoé do.

- Dung dich thu duoc khong lam d6i mau qui tim.

- Dung dich thu duoc lam qui tim hoé xanh.

Hay giai thich qua trinh dién phan trén. Viét phan tng.

2. Mirc ti da cho phép cua H,S trong khong khi 14 0,01 mg /1. Pé danh gia sy nhiém ban cta khong
khi & 1 nha may ngudi ta lam nhu sau :

Dién phan dung dich KI trong 2 phut , [ = 2mA. Sau d6 cho 2 lit khong khi 101 tir tir qua dung
dich dién phan trén cho dén khi iot hoan toan mat mau . Thém hd tinh bot vao binh va tiép tuc dién
phan 35 gidy nita véi dong dién trén thi dung dich bat dau xuat hién mau xanh .Giai thich thi nghiém
va cho biét sy nhiém ban khong khi ¢ nha may da vuot qua muc cho phép chua ?

3. Dién phan néng chay mudi AX (A 1a kim loai kiém, X la Cl, Br hodc I) ta duoc chét rdn A va khi
B. Cho A tac dung v6i nudc duge dung dich A' va khi B'. Cho B' tac dung vo1 B dugc khi D. Cho D
tac dung voi dung dich A' duoc dung dich E. Cho mét it qui tim vao dung dich E. Viét cac phuong
trinh phan ing xay ra va giai thich qui tim c6 mau gi?

4. Thiét lap so dd dién phan dung dich hdn hop (H.SO,, CuSO,) KBr) trong d6 nong d6 mol cua 2
mudi bang nhau. Cho biét trong qua trinh dién phan d6 pH cua dung dich thay d6i nhu thé nao? Tang
hay giam?

5. Mic ndi tiép 2 binh dién phan: binh X chira 800 ml dung dich mubi MCl, nong d¢ a mol/l va HCI
ndng do 4a mol/l; binh Y chira 800 ml dung dich AgNO:s.

- Sau 3 phut 13 gidy dién phan thi & catot binh X thoat ra 1,6 gam kim loai, con ¢ catot binh Y thoat
ra 5,4 gam kim loai.

- Sau 9 phut 39 gidy dién phan thi & catot binh X thoat ra 3,2 gam kim loai, con ¢ catot binh Y thoat

ra 16,2 gam kim loai.
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Biét cuong do dong dién khong doi va hi€u suat dién phan 1a 100%.
Sau 9 phut 39 gidy thi ngimg dién phan, 1ay 2 dung dich thu duoc sau dién phan d6 vao nhau thi thu
duogc 6,1705 gam két tia va dung dich Z c6 thé tich 1,6 lit.
a. Gidi thich cac qua trinh dién phan.
b. Tinh khéi lugng nguyén tir ctia M.
c. Tinh néng d6 mol cua cac chét trong cac dung dich ban dau ¢ binh X, Y va trong dung dich Z,
gia str thé tich cac dung dich khong thay doi.
d. Hay so sanh thé tich khi thoat ra & anot cua cac binh X, Y.
6. Dién phan dung dich gém: AgNOs, Fe(NO3);, Cu(NO:s), dén khi nudc bi dién phéan
0 hai dién cuc.
a. Viét phan tng dién cyc va phuong trinh dién phan.
b. Tinh téng s6 mol electron trao d6i néu Cy cac chat déu = IM.
c. Khi di¢n phan hét Fe** thi anot thoat ra bn lit khi O, (dktc).
7. Dién phan dién cuc tro c6 mang ngan dung dich CuSO4 (a mol) va NaCl (b mol) té1 khi H,O bi
dién phan & ca 2 dién cyc thi dung.
a. Viét phuong trinh dién phan co thé xay ra.
b. Cho biét méi trudng dung dich thu duoc sau dién phan.
c. Néu dung dich sau dién phan hoa tan duoc AlOs thi d6 13 truong hop nao?
8. Chia 600ml dung dich A (HCI 0,6M va CuSO, 1M) thanh 3 phan bang nhau:
e Phan 1: Dién phan v6i I = 1,34A trong 4 gio.
- Tinh thé tich khi thoat ra & anot.
- o ting khéi luong ¢ catot? Phai dién phan thém bao l4u nita thi H,O bi dién phin & ca hai

cuc?
e Phan 2: Cho 5,4 gam Al vao, sau 1 thoi gian thu duoc 1,344 lit khi (dktc) va dung dich B, chét ran
C.

Cho dung dich B tac dung voi xut du, 1y két tia nung & nhiét do cao thu duoc 4 gam chét
ran.

Tinh mc.
e Phan 3: cho 13,7 gam Ba vao, sau phan ing Kkét thuc, loc Kkét tua, nung ¢ nhiét do cao thi dugc bao
nhiéu gam chat ran?
9. Tién hanh dién phan (vé6i dién cuc tro, mang ngin xdp) 500 ml dung dich hdn hop HCI 0,02M va
NaCl 0,2M. Sau khi ¢ anot thoat ra 0,448 lit khi (& dktc) thi ngirng dién phan.
1. Tinh pH cta dung dich trudc va sau dién phan.
2. Lay dung dich sau dién phan dem trung hoa bang dung dich HNOs, sau d6 thém luong du
dung dich AgNO:; vao. Tinh khdi luong két tia tao thanh.
3. Néu thoi gian dién phan 1a 24 phut, hiéu suat dién phan (khong doi) bang 80% thi cuong do
dién phan (khong dbi) da dung 1 bao nhiéu ?
10. Tién hanh dién phan (véi dién cuc tro mang ngin x6p) mot dung dich chira m gam hdn hop
CuSO, va NaCl cho téi khi H,O bat dau bi dién phan & ca 2 dién cuc thi dimg lai. O andt thu dugc
0,448 lit khi (¢ diéu kién tiéu chuan). Thu duoc dung dich B. Biét dung dich B c6 thé hoa tan t6i da
0,68gam ALOs.
a. Tinh khéi luong m
b. Tinh khéi luong catdt ting 1én trong qua trinh dién phan. (Gia thiét nudc khong bay hoi).
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11. Hoa tan 7,82 gam XNO; vao nudc thu dugc 2c:’lung wdich A. Dién phan dung dich A véi dién cuc
tro.
- Néu thoi gian dién phan 14 t gidy thi thu dugc kim loai tai catot va 0,1792 lit khi tai anot (dktc)
- Néu thoi gian dién phan 1a 2t gidy thi thu dugc 0,56 lit khi (dktc)
Xéc dinh X va tinh thoi gian t biét I = 1,93A.

Dang 7: Cac bai tap ning cao vé dién phén
Bai 1(dé thi chon HSGQOG — 1995):
1. Can 2 lit dung dich CuSO, 0,01 M ¢6 pH = 2,00 dé ma dién:
a. Tai sao dung dich can pH thip nhu vay?
b. Trong phong thi nghiém c6 mudi CuSO.4.5H,0, nudc nguyén chat, H,S0.98% (D=1,84g/ml).
Hay trinh bay cach chuan bi dung dich trén (b6 qua chét phu)
2. C6 vat can ma, ban déng, dung dich vira dugc chuén bi trén va nguén dién thich hop:
a. Hay trinh bay so d6 cta hé thong dé thuc hién su ma dién nay (c6 v& hinh). Viét phuong trinh
phan ung xay ra trén dién cuc.
b. Tinh thoi gian thuc hién sy ma dién néu biét: 1=0.5 Ampe: 16p ma c6 dién tich 10cm?, bé day
0,17mm; khoi lugng riéng cua déng 1a 8,89g/cm’; hiéu suit sy dién phan nay dat 80%.
Huéng dan
1/ a) Theo dinh nghia: pH = -Ig[H"]
Tir pH =2 — Cp = 10?M. Vay dd c6 ndng d¢ axit 16n dé tranh sy thuy phan mudi CuSO, + 2H,0
< Cu(OH){ + H,S0;4
b)CuS0.4.5H,0 tng véi 0,02 mol 1a 5 gam (0,02.250)
H,SO, dé dam bao 2 lit CuSO, c6 pH =2 1a ~ 0,55 ml 98% (d = 1,84)
Cach pha:  + LAy binh c6 vach chuén 2 lit, cho vao d6 1 lit H,O ct.
+ Thém vao binh 55 ml H,SO, 98% (d = 1,84) va lic déu.
+ Thém tiép 0,5 gam CuS04.5H,0 va lic cho tan hét.
+ Thém tiép nudc cat cho déu vach 2 lit va lic déu.
2/ a) Céch lap thiét bi: +) ]IJ “
A: anbt (ban Cu) "':‘ |
C: catdt (vat can ma)

K: khudy
N: ngudn di¢n , T A [ E—
D: dd vura pha che ——-t---t-p--

Dudi tac dung cua dong dién xdy ra céc - —- E— -

phan Gng.
+ tai ant: ¢6 sy hoa tan Cu - 2e — Cu**
+ tai catdt: co su két thia Cu®> +2e — Cu
b)Thé tich l6p ma V =s.1=10.0,017 = 0,17cm’
Khéi lwong Cu can: m = 8,89.0,17 = 1,5113g
Thoi gian ma; theo Iy thuyét = 96500m1n/ A.I=9115,028(s)
Vi hiéu suit = 80% thi t =9115,028/ 0,8 = 11393,785(s)
Hay 3 gi0 9 phut 53,785giay

Bai 2 (dé thi chon HSGQG — 2006)
Ngudi ta ma nickel 1én mau vat kim loai bang phuong phap ma dién trong bé ma chira dung dich

nickensunfate. Pié€n 4p duoc dat Ién cac dién cuc cua bé ma 1a 2,5 V. Can ma 10 mau vat kim loai
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hinh tru; mdi mau c6 ban kinh 2,5c¢m, cao 200m.b Ngué)ri ta phii 1én m&i mau mot 16p niken day
0,4mm. Hay:
a) Viét phuong trinh cac phan tng xay ra trén cac dién cuc clia bé ma dién.
b) Tinh dién ndng (theo KWh) phai tiéu thy.

Cho biét: Niken c6 khdi luong riéng D = 8,9 g/cm?; khdi lwgng mol nguyén tir 1 58,7(g/mol):

hiéu suat dong bang 90% ; IKWh = 3,6.10°J.
Huéng din
3. a) Phuong trinh céc phan tng xay ra trén bé mit cac dién cuc cta bé ma:

Anot (cuc+): 2H,O — 4e = O, + 4H" (syoxihod)

Catot (cuc-): 2Ni** + 4e = 2Ni (su khty)

Phuong trinh ctia phan tmg tong cong 1a:

2Ni*" + 2S04 + 2H,0 = 2Ni + O, + 2H,S0,
b) Thé tich cua 1 mAu vat kim loai hinh tru 1a

V =0r’h =3,14 x (2,5)*x 20 =392,5 (cm’).

L6p phit niken & mdi miu vat c¢6 bé day 0,4 mm nén & mdi mau vat nay ban kinh ting t6i 2,5
+0,04 = 2,54 (cm); chiéu cao tang tdi 20,0 + (0,04x2) = = 20,08 (cm).

Vay thé tich ciia mdi mau vét ndy ting thém mot luong 1a:

AV =V'-V=][3,14.(2,54)*. 20,08] -392,5 —> AV =14.281(cm’)
Tdng s6 thé tich ting thém cua ca 10 mau vat la:

V=10AV =10 x 14,281cm’ = 142,81 cm’. Py ciing chinh 14 thé tich nickel phai phi1 1én 10
mau vat can ma; khoi luong tuong Ung la:

1271,01

M= V.D=142,81.8,9=1271,01 (gam) hay 58,7 - 21,6526 (mol)
Tt biéu thice coa dinh luét Faraday:

Alt
m= 96500N —» 1t = (m/A).96500n (1)
m
Sé dién nang tuong tmg 1a: w=1tU = Ax96500n.U (2)

m

Vi1 Ni ta c6 n = 2; theo trén da co A - 21,6526 (mol);
theo d& bai U=2,5 V.
Thé cac tri s6 nay vao (2), ta c6 w = 21,6526.96500.2.2,5 = 10447379,5 (I)
w

— X
Vi hidu sudt dong dién 13 90% va 1 kWh = 3,6.10°J nén sb dién nang thuc t& cin ding 1a: W = 90
1 w 1

—_— _>< —_—
100x 36x10° — 90 jo0x 36x10° _ w=32045kWh.

Bai 3
C6 dung dich X gém Fe»(S04); 0,100M; FeSO, 0,010M va NaCl 2M.

1/ Can dit dién thé tdi thiéu 1a bao nhiéu dé c6 qua trinh oxi hoa va qua trinh khir xay ra dau tién & mdi
dién cyc khi dién phan dung dich X 6 pH =0.
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2/ Bién phan 100 ml dung dich X voi cuc‘mg%c} d(‘)hg dién mot chidu khong dbi c6 I=9,650A va trong
thoi gian 100 gidy, thu dugc dung dich Y.

a) Tinh khéi luong dung dich giam trong qua trinh dién phan.

b) Tinh pH cta dung dich Y.

c) La“'lp mot pin dién gém mot dién cuc hidro tiéu chuin véi mot dién Pt nhing vao dung dich Y. Tinh
strc dién dong cua pin khi pin bét diu phong dién va viét so dd pin.
(Gia thiét rang H,O bay hoi khong déng ké va thé tich ciia dung dich khong thay dbi trong qué trinh dién
phén)
Cho: E°(Fe3+/Fe2+) = 0,771V; E°QH+/H2) = 0,00V; “B[Fe(OH)2+ = 10™"; "B[Fe(OH)]+ = 10°%;
E°(C12/2C1-) = 1,36V
Huéng din
1/ Ban phan tmg dau xay ra & mdi dién cyc 1a
+ bién cuc A (+): 2CI' = Cl, + 2e
+ Dién cuc K (-): Fe* + le & Fe*
Trong dung dich X ¢6 C(Fe*") = 0,2M; C(Fe*) = 0,01M; C(H") = IM; C(CI') = 2M; Na*; SO.,*.
Thé khir cia mdi cap o mdi dién cuc 1a:
E. =E(C12/2Cl-) = 1,36 + (0,0592/2)IgP1/2* = 1,342(V)
O pH = 0; khong c6 qué trinh proton héa cua ion kim loai, vi vay ta co
Ec = E(Fe3+/Fe2+) = 0,771 +0,05921g0,2/0,01 = 0,848(V)
Vay thé can dat vao dé co qua trinh oxi hoa ion CI" va qua trinh khir ion Fe** 1a: V = 1,342 — 0,848 =_
0.494(V)
2/ a) S6 mol e phéong ra hay thu véo trong qué trinh dién phan 13

ne = It/F = 9,65.100/96500 = 0,01 (mol)

Co6 céc ban phan tng:
O cuc (+): 2CI" —» Cl,+2e (1)

n®° 0,2
Ocuc (-): F&*' + le > Fe** ()
n° 0,02 0,001

Theo (1), (2) va gia thiét cho, thay ion Cl va Fe** déu du. Vay khéi luong dung dich giam 1a: m =
mc)p =71.0,01/2 = 0,355(gam)
2/b) Theo phan (a), cho thay trong dung dich Y ¢6 C(Fe*") = (0,02-0,01)/0,1=0,1(M); C(Fe**) =
(0,001+0,01)/0,1=0,11(M); C(CI') = (0,2-0,01)/0,1=1,95(M); Na*; SO.>*. C6 c4c can bang:
Fe'' + H,O & Fe(OH)* + H' "B[Fe(OH)]2+ = 107" (3)
Fe + H,0 & Fe(OH)'+H"  “B[Fe(OH)]+ = 107 (4)
H,0 & H +OH K,=10" (5)
Do [Fe(OH)]*".[H] = 0,1.10%>"7 >> [Fe(OH)]".[H'] = 0,11.10°” >> K,
Vi vay pH 1a do can bang (3) quyét dinh. Xét can bang:
Fe’" + H,0 & Fe(OH)*" + H" "B[Fe(OH)]2+ = 107"
c° 0,1
[1 (0,1-x) X X
=> "B[Fe(OH)]2+ = x*/(0,1-x) = 10"
Vi 0<x<0,1 =>x = 0,023
Vay pH = - 120,023 = 1,638
2/¢) Theo két qua tinh & phan (b) va cho thiy ion Fe*" tao phirc hidroxo khong dang ké, nén ta co:
E(Fe3+/Fe2+) = 0,771 + 0,05921g(0,1-0,023)/0,11 = 0,762(V)
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Vay E(pin) = B — Eaip) = 0,762-0,00 = 0,762 (V)
Do E(Fe3+/Fe2+) > E(2H+/H2), nén ¢6 so d0 pin 1a
A(-) Pt, Hy(latm) | H'(IM) | | Fe**(0,11M); Fe**(0,077M) | Pt (+) K|

Phan III: HE THONG BAI TAP TU CAC PE THI HSG CHIiNH THU'C CUA TINH,
OLYMIPIC,...
CAau 1: Trong mdi trudng acid ¢ O, hoa tan, Cu kim loai bi oxi hoa tao ra Cu*".

a) Viét qua trinh oxi héa va qua trinh khir, phuong trinh phan tng hoéa hoc xay ra.

b) Hiy dénh gi4 kha ning hoa tan ndy & didu kién chuin. Biét:

El. . =+034V;E] =+23V
Huwéng din giai
a) Qua trinh oxi héa: Cu > Cu* +2e
Qua trinh khr: 4H'+ O, +4e — 2H,0
Phuong trinh phan tng: 2Cu +4H"+ 0, = 2Cu* + 2H,0

b) Gia su phan ng trén xay ra thuén nghich: 2Cu + 4H" + O, <— 2Cu*"+ 2H,0
Hing s6 can bang K = 10n.AE/0,059; & dktc AE® = 1,23 — 0,34 = 0,89V = K = 10*08/0.0% = (6033,
K rat 16n nén Cu tan t6t trong dung dich acid c6 hoa tan O, ¢ dktc

Cau 2:

1. Cho céc gia tri thé dién cuc:
Fe’"+2e — Fe E’=-0,44V
Fe’" + 1le = Fe*' E’=-0,77V

a) Xac dinh E° cua cap Fe*'/Fe.

b) Tir két qua thu dugc hdy chimg minh rang khi cho Iron kim loai tac dung v6i dung dich HCI
0,1M chi c6 thé tao ra Fe* chir khong tao ra Fe®'.
2. Dé chuan d6 ham lugng Cl, trong nudc sinh hoat ngudi ta ding dung dich KI.

a) Tinh AG® va hang s6 can bang K cta phan tng Clyg va I'w 6 298K. Biét:

E ¢ =136V, E" . =054V

£lsze 73
b) Khi trong nudc c6 mit cac ion Cu®*, chung can tr sy dinh luong Cl,. Hay giai thich, biét:

L =0,16V;
c it Tew = 1072 Cho 2,033RT/F = 0,0592.

Huwéng din gidi

1a.
5 AGO 0

Fe’"+2¢ > Fe (1) 1 =.nE!F=-2.(-0,44).F
AGO 0

Fe* +1e = Fe* (2) 2 =_mE2F=-1.(0,77).F

0 0 0
Fe* +3e = Fe (3) AG; _ AG, | AG,
AGO 0 0 EO
3 = B3F =-3E3F = [2. (-0,44) - 1.(0,77).F » 53 =-0,036V

i ELy v =E » T0059g[H ]=-0,059V
1b. Trong dung dich HC1 0,1M = [H']=10"M; ™

2HH.
E’ _<E, . <E! _ (-044<-0059<=-0,036) —

FemfFe —2H'MH, re e | ) H" chi oxy héa Fe thanh Fe*".
2a.
ClL+ 26 » 2CI AG] :-ZFEE; E] =136V
AR \G] =-2FE}, ES =-0,54V
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0 0
clL+3l &= 0 & 3(1) AG] o AG; _AG] | AG; _ 5 (EO EY) _

— - 158260J
AG® - RTInK =- 158260) > K= € =€ =55107

2b. Cu?* can trd sy dinh luong Cl, vi xdy ra phan Gng gitra Cu®" va I'. T6 hop cac can bang:

0,16
Cu2++ le > Cu+ _ 100,0592 _ 102’7
Cu+I = CUI(r) K, = (Ksp)—l — 1012
Cu™ +T +1e 2 Culy (2) K =107 = 1077
= E!. ., =14700592=087V;E _ =E

- ol TELEE nén phan (mg (2) xay ra canh tranh véi phan
tmg (1) gitta Cl, va I' dn dén viéc dinh lugng Cl, khong chinh xac.
Cau 3: Thé dién cyc chuan ciia HNO, trong méi trudng acid va méi truong kiém c6 thé tom tat theo
so d6 sau:
- Trong moi trudng acid:
+0,96V

| l

NO %HNO __FLOV_ s NO

- Trong moi truong kiém:
+0,15V

| l

NO +0,01V HNO -0,46V NO

Tir d6 hiy cho biét ion NO, bén trong moi trudng nao?
Hwéng din gidi

Céc phan ung ty OXH — KH

- Trong moi truong acid:

Ey _

HNO, + H"+ le — NO + H,O +1,0V

NO; + EO
HNO,; + H,O — 3 +3H +2e 2=-0,94V
3HNO; — HNO; + 2NO + H,O E’= 1,06V >0

= AG’=-nE’F <0 = phan tng xay ra theo chiéu thuan.

- Trong mdi trudng kiém: Tuong ty tim E” =-0,97V <0

= AG®=-nE’F >0 = phan ting xdy ra theo chiéu nghich.

Tir d6 biét ion NO; bén trong mdi truong kiém va kém bén trong moi truong acid.
Cau 4: Cho pin:

. | HOIM | MO, 1M, Mo ™ IM HYIM | Pt
Hx(Pt), 005-x=1 atm

Biét rang sdd cua pin ¢ 25°C 1a 1,5V.
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a) Hiy cho biét phan (mg quy udc, phan tng thyc té xay ra trong pin va xac dinh E o,
b) Sirc dién dong cua pin thay di ra sao (xét anh huong dinh tinh), néu:
- Thém it NaHCO; vao nura trai cua pin?
- Thém it FeSO4 vao nira phai cua pin?
- Thém it CH;COONa vao ntra phai cua pin?
Hwéng din giai
a) Visdd = S +1,51V >0, cuc Pt (bén phai) 1a catot, cuc hidro (bén trai) 1a anot, do do phan ing
thuc té xay ra trong pin s& tring v6i phan (mg quy udc.

O Catot xay ra qua trinh khr: MnO; | 8H" + 5¢ = Mn> + 4H,0
O Anot xdy ra qua trinh oxi hoa: H, = 2H" +2¢
Phan (g thyc té xay ra: 2MnO; 4 sH, + 6H" < 2Mn® + 8H,0
Ey, =E%-E! :Er:-l1-1:._.-1-1-r'_ EgH' M. =E?-1'ﬂ-_.-'r-1'1"

Vi day 14 pin tiéu chudn, nén theo quy udc:

E! . =E} =15V

Vay
b) Khi thém céac chéat vao nira phai hodc nira trai cua pin thi luc d6 pin khong con 1 pin tiéu chuan
ntra.

- Néu thém it NaHCO; vao nira trai ctia pin s& xay ra phan mg:

HCO, +H — CO, +H.,0
0,059, [H'F

S 2 Py, giam = B =Er-1-1:._.-1-1-1-' B
- Tuong tu, thém it FeSO,4 vao ntra phai cua pin s€ xay ra phan tng:

u 2 _
MPO. 4 SFe> + 8H" — Mn? + 5Fe + 4H,0; 4 + 1" — H0s

MNO.y va '] giam; [Mn*] tang.

i 0,059, [MnO,JIH T
Mn: Mn® - Mnd:Mnd + |g =
) ) 5 [M g ] 14 14 5 . .9
gidm, do d6 sdd cua pin giam.

- Néu thém it CH;COONa vao nira phai cta pin s& xay ra phan tng:
CH;COO + H" — CH;COOH

Lam [H'] giam = :s€ tang.

Lam cho [

Do d6 [H'] giam, EM"O“M’“'Z giam, do d6 sdd cua pin s& giam.
Cau 5:
1. Tinh suc dién dong cua pin:
Pt H, HC1 0,02 M AgCl/Ag
P=1 atm CH;COONa 0,04 M

0 = : _ 5
ChO E-‘:-LIC.'::'-;I —{}.EEW. K:H._C::H —1.8.1{}

2. Tinh d0 tan cua Agl trong dung dich Fe,(SO4); 0,05M trong moi truong H,SO..
EY  =05M;E. . =07N;T,, =10"
Cho '/ Fe* jFef Ad
Hwéng din giai
1. Phan ung theo quy udc:

AgCl+1e > Ag+Cl | ) ik oag o
H, > 2H +2e :

Trong dung dich:
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HCI - H +C ||CH,COONa — CH,COO + Na
002 —» 0,2 G.UEH 004 — 0,04 0,04
CH,COO +H — CH,COOH = ddchea CH,COOH (0,02M ) vuCH,COO (0,02M)
Ta c6 can bang:

CH.COOH —» CHCOO + H K=1810"

b 0,02 0,02
[ 0,02-x 002+x x
X002 +x) =1,810"wviix=<002 —» x=1810"
0,02 - x
pin Pt H, Cl'=0,02M
P=1atm H"=0,02M AgCl/Ag
CH;COO = 0,02M
CH;COOH = 0,02M
E, =E_3_£,:|_.;_J +0,059g(1/[Cl 1) =0,222 +0,0591g (1/0,02) =0,322V
E, =E’ -+ G'UE}QIQ[H. r = G’ﬂ5g|glfl8.lﬂ ") =-0,28V

H./2H 2 PH..
— E, =E -E, =0602V

2.
2x Agl — Ag +| T = 10"

2 = |, +2e K, = 10 2(0,541/0,050
2x Fe® +1le —» Fe” K, = 10°77/00%9
= 2Ag + 2Fe” A+ 2Fe + l, K =T?|{-_[|(?]'? =10 **

[] 01-2x X 2% ¥
I 1077 \iix=<01 = x=33110°
(01- 2%y

Po tan S = [Ag'] =2x = 6,62.10°
Cau 6: Cho biét: céc cip oxi-hoa khir Cu>/Cu, '3/31 va Cu*/Cu c6 thé khir chudn 1an luot 1

0 0 ] _
0,34V va S 0,55V; Es_ 0,52V va tich so hoa tan cua Cul 1a Ks= 10 !
a) Thiét 1ap so dd pin sao cho khi pin hoat dong xdy ra phan tng:

20w + 517 &= 2Cul + '3
b) Tinh suét dién dong cua pin.
Huwéng din gidi
S —

a) Phan tmg xay ra: 2Cu> + 517 <—= 2Cul| + 3
Su oxi hoa (anot): I =1 tee (a)
|C/ +2e = Cu E° (K,)
Su khir: l Cu +1e P — Cu E:'I:‘ (KE‘}
Cul == Cu +1 K.
Catot: Cu" + 1 +1le &— Cu K.
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Sodd pin: () Pt| '3, I | cuL, cu, I” [Pt (+)
b)
K: =|{-_.K?.K5; PN lE,E?' 000 _ 10y ?Ei'}.-':l:ﬁ?llﬂl EJ Z-.-‘CI.CIEE'IKEI'_ . lCF;' 008 _ 1y 20B4H0ID 1 j- 05210059 ()2

o 10579 —1017 . B2 =0,868V — E, =E”-EZ =0,868- 0,550 =0,318V

Cau 7: Lap 1 pin bang cach ndi dién cuc hidro chuan véi mot nira pin boi 1 day dong nhing vao
r N 2
40ml dd CuSO4 0,01M c6 thém 10ml dd NH 0,5M. Chép nhan ring chi tao phie LCUNHz)T" (o;

nong do H, 1a khong dang ké so vdi nong d6 NHs.

E
a) Xac dinh —cv/cu,
E”
b) Tinh =~ [-v/F:k it

E2 . =034V;1gp,

= - =132vuE_., =E
Biét -~

CulMH, 1 [CulNH . F Lo

Huéng din giai

a) Cu”’ +2¢ — Cu E' =0.34V
_ 0 0,059 5
[-'Lu:' Cu [-'L oy B ]g:-(: u ] )
Cu  +74NH 5 JEuNH )] 5,7 p =102
b& 0,8.10° 0,1 0
[10 6810 0,8.10
.. [CuiNH. )T 0.8.10°"
ey = UL A T
INH,T B (0.068)°.10
.059 _
= B =034 2292400 =0.02v
(1) =
b) [{kll'\' Cu - E|Lu|.\'[|-|_|'\' Cu 2)
[Cu(NH; ), 17 +2e — Cu+ 4NH,
. 0 0059 [Cu(NH, ). "
. . 5 — I . - T L) —
[CulNEL |7 Cu [Cul™EL L Cu A = TN T
P INH, ] 3

(1)(2)(3) = [|'-. w1 | Cu = .06V

Cau 8:

MnO, ... Cl~ va Br A \ . . N A A 13 . )
1. Ion 4 oxi hoa duogc va (trong mdi truong acid). Tinh hang s6 can bang cua cac phan
ung do.
2. C6 thé diéu chinh pH dé MnO, chi oxi h6a mdt trong hai ion. Gidi thich tai sao?

E? =+L51V; EX | =+L36V;E _ =+1065V.

ChO: MnZ, Mn® Cl.2Cl
Hudéng din giai
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* Truong hop MO, xihoa CI:
& ben phfi: MnO, +8H" +5¢ — Mn* +4H.0
& bentr,i: 2C1 — ClI, +2e
— 2Mn0, +10CI +16H — 2Mn" +5Cl, +8H,0
— s@EEchapin: E;, =E,, -E,, =151-136=015V < K=107"""" =10"*

[Liy ]

K rét 16n phan tmg xay ra hoan toan & diéu kién chuan.
* Truong hop MnO, oxi hoa Br :
é ben phfi: MnO, +8H" +5e — Mn" +4H,0
e bentr,i: 2Br — Br, +2e
— 2MnO, +10Br +16H — 2Mn* +5Br, +8H,0
-El . =151-1065=0445V < K =100 =107
K rit 10n phan tmg xay ra hoan toan ¢ diéu kién chuan.

MnO, +8H" +5 — Mn* +4H.0

— sERchapin: B, =E’

i

2

o 0059, [MNO,JIH' T . 0059, ., 0,059, [MnO,]
Er-1-1:-_.-r-1-r _EH'ﬂ-_:'H'r 5 9 M ] _EH'ﬂ-_.-'H'T t 3 lely P+ 5 lg[Mn?-]
= E =E? -0

Mnt, Mn® Mn./Mn® (Gia thiét ndng d6 cac chit bang 1M va ap suat cac khi bang 1
atm va [H'] # IM).
Dé oxi hoa B ma khong oxi hoa Cl™ ta phai co diéu kién:
EY <E! -0,094pH <E] . < 1065<E ., . -00944pH <136

Br /2B Mz, M

= 1,6 <pH <4,71. Nhu vay can diéu chinh pH trong khoang d6 ta c6 thé chi oxi hoa Br ma khong

oxi hoa Cl".
Ciu 9: Hiy cho biét phan tng nio xay ra trong cac truong hop sau:
a) FeCl; + NaCl; b) FeCl; + NaBr; c¢) FeCl; + Nal
Bide B e =L35VIEL . =1065V;E'  =0536ViE/ . =07N

Hwéng din giai
o . 2FeT 42X 5 2Fe + X (1), (X :ClBr;l).
Gia st xay ra phan Ung: £

1 _ po g0 . 0 =
E), =Ely B} 0= E. . -E -0

Pé phan tng (1) xay ra thi:
0 . D
E < E ..

Vi Chi Cé 1,721 IFe’ EFE’B_ +2| —* EFE?_ +| z

nén chi xdy ra phan tng:

Hav- 2FeCl, +2Nd — 2FeCl +l, +2NaCl.
ay: 3 z 0z

D —
<=

Cau 10: Dung dich X gém K,Cr,0; 0,010 M; KMnO, 0,010 M; Fe,(SO.); 0,0050 M va H,SO, (pH
cua dung dich béng 0). Thém dung dich KI vao dung dich X cho dén néng d06 cua KI 1a 0,50 M, duoc
dung dich Y (coi thé tich khong thay d6i khi thém KI vao dung dich X).

a) Hiy mo ta cac qué trinh xay ra va cho biét thanh phéan ciia dung dich Y.

b) Tinh thé cta dién cuc platinum nhing trong dung dich Y.

¢) Cho biét kha niang phan tmg ctia Cu® voi I' (dur) & diéu kién tiéu chuan. Giai thich?

E = 1.330V; E" = [,510V; E" =077V E"  =0,5355V

Cho. ! 1,0 Slatd | Ma Fe Te 1.1
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E' =033V
S pK(CuS) = 12.
Hudéng din giai
E' = 1L5IV=E" =133V=E' =0,771V=E" =0,5355V,
a) Do M Cr o A Fe ke 11 nén cac qua
trinh xdy ra nhu sau:

2MnO, + 16H + 151 - 2Mn® + 5, + 8H.0 (1)

0,01 05
0l - 0,425 0,01 0,025
CLO® + 14H +9 - X + 3, +7HO (2
0,01 0425 0,025
1 - 0,335 002 0055
e+ 3 e+ I, (3)
00l 0335 0,055
[l - 0 001 006

Thanh phan cta dung dich Y: '3 0,060M; |™ 0,32M; Mn> 0,01 M; Cr** 0,02 M; Fe** 0,01 M.

l. + 28 — 3l

b) ¢
00592 0,06 .
E =0,5355+ Jdog - = (L.54V
o 2 (0,32)
E' = 05355V =E" = 0153V ‘ ,
c)Do "' Lo nén vé nguyén tac Cu®* khong oxi hoa duge I'. Nhung
, , B = EN L+ 00592 0og(Kg, ) = 0,863V
néu du I thi s€ tao két tua Cul. Khi do «+ ! bt - S
E =0.863V = E"  =05335V =
Nhu vay " 1 Cu?*s& oxi hoa duge I do tao thanh Cul:
2cw + 57 = 2curd +
Trang 88
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Cau 11: Mot mo6 hinh pin nhién li¢u hoat dong cira trén phan tng oxi hoa CH;OH() boi Oz(k), st
dung cac dién cuc Pt va chat dién li 1a dung dich KOH 5,0 M. Biét rang cac phan tir va ion (trir chat
dién 1i) déu & trang thai chuan (vé nhiét 46 va ap sut).

a. Viét so d6 pin dién va viét phuong trinh cic ban phan tng xay ra tai cac dién cuc va phan Gmg
téng quat khi pin lam viéc.

b. Tinh suc dién dong cua pin ¢ 298 K.

c. Tinh dién lugng ma pin c6 thé cung cap trong 1,0 gid néu pin c6 cong suat 10 W. Tir d6 suy ra
luong tiéu thu CH;OH(1) va O, (theo don vi g/h).
Cho biét:
- Cac chét khi duoc coi 1a khi 1i tuong
- Entanpi hinh thanh va entropi chuén cta cac chat va ion & 298 K:

CH:0H() | Oxk) | H,0() | COI (aq) | OH(aq)
A (kT mol™) -238,42 0 -285,83 -677,14 -229,99
o 205,1
S5 () mol'K) 127,24 A 69,91 -56,90 -10,75
Hwéng din giai
a) So do pin dién:
(-) Pt | CH;OH | KOH (5,0 M) | O, (1 bar) | Pt (+)
Khi pin lam vigc:
+ Tai Anot (; CHLOH + SOH - CO? + 6H.0+ 6¢
+Tai Catot (-): 0>+ 2H:0+4e— 40H
2
9 CH.OH + Z0.+20H —CO? +3H.0
Tong quat: 2 (*)
b) Phan ung (*) c6 :
AH! = (A H, ) S3aHL) - (AHL) —-2.(aHL ) =-830,23 kJ ' mol
o - “l 1 - o WE - | 4]
AS! =(8% ) ., .. 38L) LIS _E(b""' ), . —28%),, . =-200.62] nm].KTa N
AG? = AHY—TAS = —6FE" = B = 1A% ZAH a0y
0F
Strc dién dong cua pin & 25°C:
0.0592. [ rco*1 | 0,0592 ( '-
E=E"- le| _[[ \],.‘ =1.310- lg | ] |= 13238V
o TI[OH P, 0 S R
P

P =Ul=El=I=-
c¢) Ta c6 cong suat: E

= Dién lwong ma pin co thé cung cép trong 1 gid:
_ Pt 103000

O=l1t== £ 27194,44 C
E 13238
. )
QO=nF= n_:i:[i.lﬁ]rﬁnml
Mat khac : F
n, =2 om, =32.2c-0 25440/
Do = ey, = 32255 1,5029 ¢/
4] 0

Cau 12. Ky thuat dién hod thuong duoc dung dé xéac dinh d6 tan cta cac mudi kho tan. Cho pin di¢n
hoa:

uigeli.xyz Trang 89



uigeli.xyz

(-) Zn|Zn(NOs), 0,2M || AgNO; 0,IM | Ag (+)

Cac dung dich Zn(NOs), va AgNO; trong pin dién déu c6 thé tich 1,00L va ¢ 25°C.

a) Viét phuong trinh phan ing & mdi dién cyc va phuong trinh phan (mg xay ra trong pin khi
pin phong dién. Tinh strc dién dong ctia pin va cho biét phan tmg trong pin ¢ tu xay ra hay khong?

b) Tinh tong lugng dién c6 thé giai phong t6i khi pin phong dién hoan toan va hing sb can bang
cua phan ung xay ra trong pin.

Cho E° (Zn*'/Zn) = -0,76V; E° (Ag'/Ag) = + 0,80V.

Hudéng din giai

a) Trong pin (-) Zn | Zn(NOs), 0,2M | | AgNO; 0,1M | Ag (+)
X4y ra cac phan tng sau:
Oanode (-):  Zne — Zn*'ug+ 2¢
O cathode (+): Ag'ug — Age + e
Phan Ung xdy ra trong pin: Zng + 2Ag ey — Zn*ug + 2Age (1)
Strc dién dong cua pin:

E®%in = E°+ - E°=0,80 — (-0,76) = 1,56 V

00592 [Zn”] 0,0592 0,200
B=Eom- 2 1gAIT —1s6- 2 150100 5oy
Eyin>0 = AG = -nFE <0, vay phan tng (1) ty xay ra trong qua trinh pin phong dién.
b) Khi phéng dién hoan toan Ey, = 0 va phan tmg dat cin bing
0,0592

0=1,56- 2 IgK = K=10%7
K rat 16n nén can bang cta phan tng (1) chuyén han vé bén phai, do d6 thuc té ion Ag* khong con
trong dung dich.
S6 mol electron giai phéng n. = 0,1.1 =0,1 (mol)
— Luong dién giai phong 1a: Q = n..F = 0,1.96500 = 9650,0 (Culong)
Cau 13. Mot pin dién hoa gdm hai phan dugc ndi voi nhau bang cau mudi. Phan bén trai cta so do
pin 1a mot thanh Zn (g) nhung trong dung dich Zn(NOs), (aq) 0,200M; con phan bén phai 1a mot
thanh Ag (s) nhiing trong dung dich AgNO; (aq) 0,100M. M&i dung dich c6 thé tich 1,00 lit tai 25°C.
Biét thé dién cuc chuin ctua Zn*>"/Zn va Ag'/Ag lan luot 13 -0,76 (V) va 0,8 (V)

a) Viét so dd pin va phuong trinh phan tng tuong tng cua pin.

b) Hay tinh sirc dién dong cua pin va viét phuong trinh héa hoc khi pin phéng dién (gia sir pin
phong dién hoan toan va lugng Zn c6 du).

c¢) Hay tinh dién lugng phong thich trong qua trinh phong dién.

Huwéng din gidi

Zn(s)|zn (aq)|Ag (aq)|Ag(s)

a) So do pin:
Anot: Zn(s) — Zn**(aq) + 2e
Catot: Ag'(aq) + le — Ag(s)
Phan rng xay ra trong pin: Zn(s) + 2Ag"(aq) — Zn*'(aq) + 2Ag(s)

E. -k

b) Efpin= % i =0,8+0,76 = 1,56 (V)
0,059 I [Zn" ] 0,059 I (0,2
18 s — g :
Bpn=Eo- 0 [AGT 56 2 "0 —15y
¢) Khi phong dién hoan toan E,;, = 0 va phan tng trong pin dat cin bang
0,059

—IgK ,

1,56= - = K = 5,5.10" nghia la thyc té khong con ion Ag" trong dung dich.

S6 mol e: n. = 0,1 (mol)
Dién lugng phong thich trong qua trinh phong dién:
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Q=n.F =0,1.96500 = 9650 C
) ‘ D | H 1M || MnO _ 1M, Mn* 1M, H* 1M | Pt
Cau 14: Cho pin:  Hy(Pt), " "2=1atm 4
Biét rang sdd cua pin ¢ 25°C 1a 1,51V.
a. Hay cho biét phan ung quy udc, phan tng thuc té xay ra trong pin va xac dinh

(0]
MnO _/Mn?*
4

b. Strc dién dong cta pin thay dbi ra sao (xét anh huong dinh tinh), néu thém it FeSO, vao nira
phai cua pin?
Huwéng din giai
a. Vi Sdd = Epin =+1,51V >0, cuc Pt (bén phai) la cactot, cuc hydrogen (bén tréi) 1a anot, do d6
phan tmg thyc té xay ra trong pin s& tring v6i phan ing quy udc.
O Catot xay ra qua trinh khir:
MnO, + 8H™ + 5¢ = Mn** + 4H,0O
O Anot xay ra qué trinh oxi hoéa: H, = 2H' + 2e
Phan tng thuc té xay ra:
2MnOy + 5H, + 6H" = 2Mn*" + 8H,0
Vi déy 12 pin tiéu chuan, nén theo quy udc:

0O _ o 0O__ o o . o
Epin_ E, -E_= EMno _/Mn?* E2H+/H2() EMnO _/Mn%*
4 4
o] . o .
EMno 2+ © Epin ¢ 1,51
Vay 4 V)

b. Khi thém céc chét vao nira phai hodc nira tri ciia pin thi lic d6 pin khong con 1a pin tiéu chuan
ntia.
-Thém it FeSO4 vao ntra phai cia pin s€ xay ra phan ung:
MnO, + 5Fe*" + 8H" — Mn?" + 5Fe* + 4H,0;
SO+ + H* — HSO4
Lam cho [MnO,7] va [H'] giam ; [Mn*'] tdng.

- L0.0592 | (MO, |[H"]

MnO47/Mn2+_ MnO _/Mn%* 5 {anﬂ

= 4

= do do Sdd cua pin giam.
Cau 15:
1. Cho gian d Latimer ctia manganese va iodine trong méi trudng acid nhu sau:

MnO, +0.56V MnO,> +2.26V MnpO, +0.95V Mp* +1.51V Mp2 —1,18V Mp

H4IOG' w1701 103 SNEYE HIO I3' e I_

+1,20V

a) Hay tinh thé chuan ciia cac cip MnO,/MnO,; MnO»/Mn*"; MnO,/Mn?" va HIO/T
b) Cho biét dang nao ctia manganese va iodine khong bén, tw phan huy trong méi truong acid? Giai
thich? Viét phuong trinh phan Gmg ty phan hiy cta cac dang do.
¢) Viét phuong trinh phan tmg xay ra khi cho dung dich I du tac dung véi dung dich MnO, trong
moi truong acid.
2. Xét 2 pin di¢n hoa: (1) (Pt) H, (1 atm)| HC1 (C; M) || NaCl (C, M) | AgCl, Ag

2) (Pt) H, (1 atm)| NaOH (C; M) || NaCl (Cs M) | AgCl, Ag

a) 0 25°C, voi C; = C, =0,001M, pin (1) c6 E; = 0,587 V. Tinh "2 i 36 tinh tich s6 tan cia

0

AgCl. Biét $25°C, ¢ "¢=080V.
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b) Thiét lap biéu thuc tinh E, cia pin theo  *#"*2": tich s6 ion ctia nuwéc K, va Cs, Ca.
Tinh K, & 0°C va 25°C.
]
Biét v6i Cs = CyE;=1,071 V3 0°C,E,=1,060 V §25°C; va 142t =0258 V ¢ 0°C.
2. Xét 2 pin dién hoa: (1) (Pt) H: (1 atm)] HCI (C; M) || NaCl (C, M) | AgCl, Ag
2) (Pt H: (1 atm)| NaOH (C; M) || NaCl (C; M) | AgCl, Ag

a) O 25°C, v6i C; = C,=0,001M, pin (1) c6 E; = 0,587 V. Tinh """ tir @6 tinh tich s tan cta
0

AgCl. Biét $25°C, ¢ 4:=080V.
b) Thiét 1ap biéu thirc tinh E, ctia pin theo "¢ ; tich s6 ion cua nude K, va Cs, Cy.
Tinh K,, & 0°C va 25°C.
E'
Biét v6i C3=Cy; E; = 1,071 V3 0°C, E; = 1,060 V ¢ 25°C; va #6160 = 0258 V ¢ 0°C.
Hwéng din giai
EMIE w2

0 NIy Wy Vg,

E ) -
loa) MeOiMiO; — 3 =1,693 (V)
EI 't l { E-:n M’ * l

Mn0s Mt Z 2 = 1,230 (V)
E: )l Kl { E:Inll': NI KE { E:Inn. .‘xin. Kl { E:n .‘xIn'. Kl

Mnig Mn' -

L

=1,508(V)
EII| I, s lﬁ {_ EIII HI 3{4
: v
HIOM; — S 3 =1,380 (V)
b) Dua vao gian d6 Latimer, c6 thé thiy trong méi trudng acid, tiéu phan khong bén 1a:
, , E. oo “EL o
* MnO,* vi ¢6 the khir bén phai 16n hon thé khir bén trai, tiec la ™ Mot B 1 1]
MnO.,* sé& ty oxy hoa — khir phan huy thanh MnO, va MnO;
3M1’1042_ +4H" — 2MnQO, + MnO,+ 2H,0O
* Mn** vi ¢6 thé khir bén phai 16n hon thé khr bén trai, tire [a 0= M~ M M0 pan Mp®* 8 ty
oxy hoa — khtr phan hay thanh MnO, va Mn**
21\/11’134r + 2H20 — MI’IOQ + 1\/[I12+ + 4-HJr
, . , T L o
* HIO vi c6 thé khtr bén phai 16n hon thé khr bén trai, tec la " H* HIYWEpan HIO s& ty oxy hoa

— khtr phan hiy thanh 105 va I5
4HIO — 103 + 13- + 2H+ + H20
¢) C6 thé viét gon gian dd Latimer cia manganese va iodine trong moi truong acid nhu sau:

MOy — 5 Mn0, — 2> Mn> ~LI18V Mn
H4IO6_ + .70 103_ + 1200 I3' L34 I-

0 0 0
I' du — trong dung dich khong thé c6 HyJOs hodc 105 vi 10105 yva 10:qgy 1gn hon b7 | sé
xdy ra phan Gng oxy hoa — khr gitra HilO¢ hodc 105" v6i I'= do d6 I' chi bi MnO4 oxy hoa thanh 5.
0 0 il 0 0 0
Co  MEOIMi0y s AT M0 M s T B Ma< - 5T T khit MOy vé MnOs, 1di lai khir
tiép MnO, vé Mn**; nhung khong khir tiép dwoc Mn** vé Mn.
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= PTPU: 2MnO, + 15T + 16H" — 515 + 2Mn*" + 8H,0

0 g 0 E
2.a)Ei=( A %+ Fn[Ag)-( " ™+ F In[HY)
o RT K RT
=( AeAzry F lnC3)- F InC,
» R RI
=( Aeiaagp FopKy)- F oIn(CixCy)
o RT
= Agtiaetl . F 1n(0,001x0,001) = 0,587
0 0 RT
= astiaetl 092323 (V)= Af Aeg FopK = K, =2,494x107° (pK, = 9,6)
E" E — 0 E
b)E, =( “etlastly F ln[Cl'])_( HH 4 F In[H')
£ RT o RT Ko
=( AgCliagcl _ F In[CI17) - ( HH. 4 F |p C3 )
= ( AsClAgch THH, y F In C,
0 E K“_XC—“’
SR, = E2 - FIp C,
RT
mi Cy=Cyo Ea= B2 - F ks
RT
* 3 0°C — B, =1,071 =0258 - F Infv=K, =9,734x10"¢
RT

% (325°C — B, = 1,06 = (02323 —0)- F In®v= K, =9977x10" (pK,, = 14)
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Cau 16 :
1. Thiét 1ap so d6 pin khi pin hoat dong thi xay ra cac phan tng theo so d6 sau day:
a) Zn + AgNO; — Zn(NOs), + Ag
b) Ag"+1 — Agl
¢) H,C,04 + K,Cr,07 + H,SOs — CO; + K,SO4 + Cra(SO4)s + H,O
d) Fe*" + 2CH;COO" — Fe(CH;COO0),"
2. Cho mét pin dién ¢6 so dd sau: (-) Zn | Zn(NOs) 0,05M | KC1 0,1M | AgCLAg (+)
a) Viét cac phan ing xay ra & mdi dién cuc va phan tng tong quat trong pin dién & 25°C.
b) O 25°C sirc dién dong cua pin bang 1,082V. Tinh AG, AH, AS va hing sb can bang K ctia phan
g téng quat ?
¢) Tinh tich s tan cua AgCl ?

dE

Cho biét: Eeiza = -0,763V; E-4~‘~' Mg=+0,799V; [dT ]P= -0,490 mV.K".
1a) anot (-) Zn/Zn*"//Ag"/Ag (+) catot
b) anot (-) Ag/Agl, I//Ag'/Ag (+) catot
¢) anot (-) Pt/H,C,04,CO,,H//H", K,Cr,0,,Cr*"/Pt (+) catot
d) anot (-) Pt/ Fe**, Fe(CH;COO)", CH;COO//Fe**, Fe*"/ Pt (+) catot
2a) Tai anot (-): Zn' Zn* +2e
Tai catot (+): AgCl+e i Ag+ CI
Phan (g tong quat trong pin: Zn + 2AgCl o Zn® +2CI + 2Ag
b) O 25°C:
AG = - nEF = -2.96485.1,082 = - 208793,54 J = - 208,794 kJ
dE

AS = nF£ dr ]P= 2.96485.(-0,490.107) = - 94,555 J/K
AH = AG + TAS = - 208793,54 + 298.(-94,555) =-236970,93 J = - 236,97 kJ
AG =-RTInK < -208793,54 =-8,3145.298,15.InK = K =3,972.10*
¢) 0 25°C ta co:

0.0592 ..
S lg[Zn~ ] = -0.763+

0.0592

lg 0,05 = —0.802F

E,om=E,

E

= Eucrse =B+ P00 20 = 1,082 0,802 = 0,280

Eper e =Ep o0 —0.03921g[C1 = E° +0.05921gT, . —0,05921g[C] ]
= 0.280=0.799+0.05921g T, - 0.05921g0.] =T, _ 171,100
Hwéng din giai
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Cau 17:
1. Cho biét gidn do Latimer cua 1ot va manganese trong moi trudong acid nhu sau:

‘ 4120V

- 1,70 V = 1,14 V 1,45V = 0,54 V -
H,I0, — >10; — >HIO— > — >1

+151V

M O; +0,56 V M Oi— +2,26 V M 02 +0,95V M 3+ +1,51V M 2+ -1,18 V M

+1,70 V +123V 1\

Lap ludn dé viét phuong trinh héa hoc (dang ion thu gon) cia phan tmg xay ra khi cho dung dich KI
tac dung véi dung dich KMnO;, (trong mdi trudng acid) trong trudng hop sau phan tng con du ion I—.
2. Pién cyc loai II 1a dién cuc tao bdi kim loai dugc bao phu bdi mudi it tan cua kim loai d6, nhung
vao dung dich mudi tan chira anion ciia mudi it tan. Vi du nhu dién cuc silver/silve cloride
(Ag/AgCI/Cl) va dién cuc calomen (Hg/Hg,CL/Cl). Stc dién dong cua té bao dién hoa: (-)
Ag,AgCI/KCI/Hg,Cly/Hg (+) 1a E°= 0,0455 V & T=298 K. Hé s6 nhiét do cua té bao nay la: dEY/dT
=3,38.10" VK.
a. Cho biét phuong trinh phan Gmg xay ra ¢ ca hai dién cuc va phan tng tong cong.
b. Tinh AG® va AH® cho qua trinh dién ra trong pin dién & 298 K.
¢. Biét rang thé chuin cua Ag/Ag’ 1a E° = 0,799 V va tich s tan cua AgCl 1a K, = 1,73.107'°, tinh
E°(Ag,AgCI/CI).

Huwéng din chim
1) Tir gian d6 Latimer cta Iot = HIO khong bén vi

Erer =B o - -
HioT WHID - HIO ty oxi hoa khi thanh 10, va I
= Gian do Latimer cua I duoc viét gon lai:
H_-[[:)f, Loy [(:}_-\ L2 [-_\ 052N I

Tir gian d6 cia Mn = MnO3 va Mn*" khong bén vi chung c6 thé khir bén phai 16n hon thé khir bén
trai = chiing s& tu chuyén thanh hai tiéu phan & ngay bén canh giéng nhu ¢ HIO.

Do B, ., =" LIsV

qua trinh Mn** — Mn.

= Mn khong thé ton tai trong dung dich khi c6 mat H'. Vi vay khong can xét

= Gian d6 Latimer ciia Mn dugc viét gon lai:
MnO, —-" 5 MnO., —= 5 Mn—

V‘ [-'| |G ] =]LH[] 1'..- T [-'l 1 =[]L 54 ‘I..r \ [.:-I.I =]Lj[]".r > [?l | =[]‘ 5_1 ‘I..r
1 ! va

Nen H0s hoac 105" 421 ¢6 thé oxi héa I thanh b5 |

Nhu vy ™ chi bj oxi hoa thanh .

3 E:]r[) S lie] \ E:Ih.,::. M A r (]]’;]* A Ml’l07 \ A r A . r I* \ 17 A
Vi Mt gy M iMet gen 16n hon 5'' nén 4va MnO,déu co thé oxi héa 1 thanh 3 nén
MnO;

khi I du thi 4 va MnO, khong thé ton tai.

MnO, bi khir hoan toan thanh Mn*".

2MnO, +151 +16H" — 51, +2Mn™ +8H.O

Nhu vay

= Phuong trinh phan trng xay ra:

.ng_‘lL'I_‘ +e—— Hg+

2a) Catot (+): 2
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Anot (-): Ag+Cl ——AgCl +¢
q Ag + —Hg Cl, ——Hg+ AgCl
Phan Ung tong cong: =
b) Néng lugong tu do Gibbs cho phan ing xdy ra & trén:
AG’=—nF E’=—96497.0,0455=—4,39 (kImo ")
Vi AG®° am, phan rng tu xay ra.
Sy thay ddi cta entanpy c6 lién hé véi phuong trinh Gibbs-Helmholtz:

0 0

AH=AG+TAS=nFE=TnF AE =—nF E—T(AAEt )

= —96497.(0,0455 —298.3,38.10 %) = 5,36 ()
¢) Déi vai cap AgTY A9
E=E"+0,0592.1og[ Ag""*
Dbi véi cap AgCl |Ag,Cl %, [Ag*™* duge xé4c dinh boi: [Ag™* = 5}"’2

E°

Cau 18: Dung dich X thu dugc sau khi trdn 100 ml dung dich KMnO,4 0,04M, 50 ml H,SO4 2M, 50

ml dung dich FeBr; 0,2M

a) Tinh thanh phan can bang clia hé

b) Tinh thé cta dién cuc Pt nhung vao dung dich X

¢) Thiét 1ap so dd pin, tinh strc dién dong cua pin duge ghép boi dién cuc Pt nhing vao dung dich X
va dién cuc calomen bdo hod. Viét phan tmg xay ra khi pin hoat dong .

- EOFe3+/Fe2+:0,771V;EOMnO4_/Mn2+:1,51V;Eca,:O,244V;EBr /2Br~ =1,085V
0 ? ;

K.(HSO,) =10
Huwéng din giai

a) Thanh phan cin bang cta hé
Nong d6 ban dau cac chit sau khi tron :

100.0,04 502

Kmng, ~5np - 0.02M GFEBI’E = % =0,05M L:Hz,au:ai: 00 - 0oM
H,SO, > H" + HSOy
0,5
- 0,5 0,5
KMnO,; = K"+ MnOys
0,02
- 0,02 0,02
FeBr, = Fe* + Br
0,05
- 0,05 0,05
Do E°Fe’/Fe** <E° Bry/ 2Br < E” MnO,/ Mn*" nén cac phan trng xay ra theo thi tu
5(1,61-0,77)
2+ - + 3+ 2+ _ 10 0, — 10625
SFe”" + MnO, +8H" — 5Fe” + Mn~" +4H,0 K= =10%">>
Bd 0,05 0,02 0,5
Sau - 0,01 0,42 0,05 0,01
10(1,51-1,085)
- - + 2+ r— 10 0.0552 — 10718
2MnOy4 + 10Br + 16H" — 2Mn~" + 5Br; + 8H,O K' = =10"">>

Bda 0,01 0,1 0,42 0,01
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Sau - 0,05 0,34 0,02 0,025
TPGH cua hé: Fe’": 0,05M Mn?": 0,01M K' :0,02M
H": 0,34M Br;:  0,025M
HSO,: 0,5M Br :0,05M
Xét can bang:
HSO4 — H" + SO+ K.=107
C 0,5 0,34
[] 0,5 —=x 0,34+x x
x(0,34+x)
K.= 05-Xx 102 > x=0,0137
Vay TPCB cua hé: Fe’": 0,05M Mn*": 0,01M K :0,02M
H": 0,3537M Br; :0,025M SO :0,0137 M

HSO,: 0,4863M Br :0,05M
b) Thé cta dién cuc Pt nhung vao dd X dugc tinh theo cdp Br./Br
Tur ban phuong trinh: Br, +2e —2Br

0,0592, |Brs

2 B
EBry/ Br- = E° Bry/ Br + Br
0,059, 0,025

— 1085+ 2 (0,05F =jq15v
¢) Vi thé cua dién cuc Pt nhung vao dung dich X = 1,115V > E.,; = 0,244V nén:
+ dién cuc Pt 1a dién cyc duong
+ dién cuc Calomen la cuc am
So dd pin nhu sau:
(-) Hg 1Hg,Cl,1dd KCI bao hoa ndd X 1Pt (+)
Phan tng x4y ra khi pin hoat dong:
Tai cuc (-) : 2Hg + 2ClI" — Hg.Cl, +2e
Tai cuc (+) Br,+2¢ — 2Br
2Hg + 2CI' + Br, — Hg,Cl, + 2Br

Strc dién dong cua pin:

Epin =Ep— Eca = 1,115- 0,244 = 0,871 V

Ciu 19: Mot pin dién hoa gom hai phan duoc ndi voi nhau bang cau mudi. Phan bén trai cia so d6
pin 1a mot thanh Zn (g) nhung trong dung dich Zn(NOs), (aq) 0,200M; con phan bén phai 1a mot
thanh Ag (s) nhiing trong dung dich AgNO:; (aq) 0,100M. Mbi dung dich c6 thé tich 1,00 lit tai 25°C.
Biét thé dién cuc chuan ctia Zn*"/Zn va Ag'/Ag lan luot 13 -0,76 (V) va 0,8 (V)

a) Viét so dd pin va phuong trinh phan mg twong mg ciia pin.

b) Hay tinh sirc dién dong ciia pin va viét phuong trinh héa hoc khi pin phéng dién (gia sir pin

phoéng dién hoan toan va luong Zn c¢o du).

¢) Hay tinh di¢n luong phong thich trong qua trinh phong dién.

Hudéng din giai

a) So a6 pin: Zﬂ{S]‘Zﬂ"” {SC}']"AQ {aq]|,-f-‘ng15]

Anot: Zn(s) — Zn*'(aq) + 2e

Catot: Ag'(aq) + le — Ag(s)

Phan g xdy ra trong pin: Zn(s) + 2Ag’(aq) — Zn*'(aq) + 2Ag(s)
E',  —-E

b)Elin= % = T A =08+0,76 = 1,56 (V)

0,059  [Zn"] 0,059 0,2
lg lg

Epin = Eopin_ n [Ag ] :1,56 = _} [“r] } = 1,52 V
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c¢) Khi phong dién hoan toan E;, = 0 va phan Gng trong pin dat cdn bang
0,059

lgK

1,56= 2 § = K = 5,5.10% nghia 1a thuc t& khong con ion Ag' trong dung dich.

S6 mol e: n. = 0,1 (mol)

bién lugng phong thich trong qua trinh phong dién:

Q=n..F =0,1.96500 = 9650 C
Cau 20: Dung dich X thu dugc sau khi tron 100 ml dung dich KMnO4 0,04M, 50 ml H,SO. 2M, 50
ml dung dich FeBr, 0,2M
a) Tinh thanh phan can bang ciia hé.
b) Tinh thé cta dién cuc Pt nhiing vao dung dich X.
¢) Thiét 1ap so dd pin, tinh strc dién dong cta pin dugc ghép boi dién cuc Pt nhing vao dung dich X
va dién cuc calomen bio hoa. Viét phéan mg x4y ra khi pin hoat dong.

. E'Fe™ | Fe* =0,77W;E°MnO,” | Mn** =151V;E,, = 0,244V ;E, /2Br~ =1,085V
Cho biét: e £ ;

K.(HSO,) =102
Hwéng din giai
a) Néng dd ban dau cac chat sau khi tron :

CKMno4:0,O2M
Crenr=0,05M
Csto4:O,5M
H,SO4 — H" + HSO4
0,5 0,5 0,5

KMnO4 — K"+ MnOy
0,02 0,02 0,02
FeBr, — Fe*" + Br
0,05 0,05 0,05
Do E’resererr < E® Broronr. < E® Mnoas mn2+ Nén céc phan tng xay ra theo thir tw
5Fe** + MnO4 +8H' — 5Fe*" + Mn*" +4H,0 K= 10%°
Bda 0,05 0,02 0,5
Sau - 0,01 0,42 0,05 0,01
2MnOy4 + 10Br + 16H" — 2Mn?" + 5Br, + 8H,O K’ = 10"'8
Bd 0,01 0,1 0,42 0,01

Sau - 0,05 0,34 0,02 0,025
TPGH cua hé: Fe’*: 0,05M Mn*: 0,01M K :0,02M
H": 0,34M Br,:  0,025M
HSO,: 0,5M Br : 0,05M
Xét can bang:
HSO4 = H* + SO/ K.=107
C 0,5 0,34
[] 0,5 —=x 0,34+x x
2(034+x)
Ki= %97% 107 = x=0,0137
Vay TPCB cua hé: Fe’": 0,05M Mn*": 0,01M K* :0,02M
H": 0,3537M Br; : 0,025M SO+ :0,0137M

HSO,: 0,4863M Br :0,05M
b) Thé cua dién cuc Pt nhung vao dd X duogc tinh theo cép Br./Br
Br, +2¢ —2Br
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[Brz]

Ig -
Egwsr- = B° Bry/ Br + \_B” J
0,0592 1 0,025

2
- 1085+ 2 005 _;qi5v

0,0592

c) Vi thé cua dién cuc Pt nhiing vao dung dich X = 1,115V > E,; = 0,244V nén:

+ dién cuc Pt 1a dién cyc duong
+ dién cuc Calomen la cuc am
So dd pin:
(-) Hg 1Hg,Cl,idd KCIn dd X 1 Pt (+)
Phan ing x4y ra khi pin hoat dong:

Tai cuc (-) : 2Hg + 2ClI" — Hg,Cl, +2e
Tai cuc (+) Brn+2e — 2Br__

2Hg + 2CIl" + Br, — Hg,Cl, + 2Br
Strc dién dong cua pin:
Epin =Epi— Eca = 1,115-0,244 = 0,871 V
Cau 21:

1. Pin dién hoa dudi day dya trén phan ing ¢ pha rin va hoat dong thuin nghich & 1000K dudi dong

khi O,q. Céc ion F~ khuéch tan théng qua CaF,q ¢ 1000K:

(-) MgFs), MgOy, | CaFa, | MgFaq) , MgAlO4q), ALOsq (+)

a. Viét cac phan ing xdy ra trén moi dién cuc va phan ng tong quat xdy ra trong pin dién hoa

trén.

b. Viét phuong trinh Nernst cho mdi nira phan tng trén hai dién cuc, cho phan tng tong quat xay
ra trong pin va tinh suit dién dong cta pin. Coi rang ap suit O 12 nhu nhau & ca hai dién cuc va

duogc duy tri boi dong khuéceh tén ion F~ thong qua CaFay).

¢. Suét dién dong chuin cua pin trong khodng nhiét do tir 900K dén 1250K 1a:

E°=0,1223 + 3,06.10°T (V)

Gia stir AH° va AS® khong doi trong khoang nhiét d6 nay. Tinh gia tri AH® va AS°.

Hwéng din gidi
a. Phan ung xay ra ¢ hai dién cyec:

+ dién cyc am: MgOg) + 2F— — MgFy.) + 72 Oy + 2e
— MgAlO4(r)

+ dién cuc duong MgF>r + ALO;p + Y2 O + 2e
Phén tmg tong quat xay ra trong pin:
MgOg + AL O3y — MgAIO4
b. Phuong trinh Nerst cho mdi nira dién cuc:

RT "
o il N

2F F

RT  pl7.
In

+ dién cuc duong: ) '
Phuong trinh Nerst cia phan ung xay ra trong pin la:

+ dién cuc am:
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E =E-E =6+ 20 L— g-y, JI—
T T
E =(E'"-E") E In P —In P ‘
1f'| [;.- I3
E < (E"— E" RT| |y 2 [ ] ‘

ﬁf | I:J;_- :| e >
Do 4p suét Oy 12 nhu nhau & ca hai dién cuc va duoc duy tri boi dong khuéch tan ion F~ thong qua

Can(r) nén -Ir'_ = f'_ _ f-_ -

c. Taco: AG° = AH° - TAS® = -nF(0,1223 + 3,06.10°T)
=-nF.0,1223 + -nF.3,06.10°T
AH° =-nF.0,1223 =-2.96500.01223 = 23604 (J/mol)
AS° = -nF.3,06.10° = -2.96500.3,06.10° = 5,906 (J/mol.K)
Cau 22: Phan tng oxi hoa — khir. Pin dién (khong lién quan phirc chat).
Cho cac ntra phan tmg cta cac ion nguyén t6 Vanadi va thé khtr chuén tai 298K:
VOi'ug + 2H'a + € > VO™ + HLO  E°=+1,00V
VOH(aq) + 2H+(aq) + e — V3+(aq) + Hzo EO + 0 34 Y
V%(aq) +e — V2+(aq) E = - 0,26 A\Y4
1.Tinh E° cho ntra phan tng sau ¢ 298 K:
VO, (aq) + 4 H'(ag) + 3 e — V*(aq) + 2 HO(])
2. Pin vanadi c6 thé dugc ché tao bang cach khir vanadi (V) bang vanadi (IT). Viét phuong trinh phan
trng khi pin hoat dong. Tinh AE° cho pin & 298 K?
3. Gia tri AE° ciia pin vanadi tang khi nhiét d¢ tang 1,76x10* V.K"'. Tinh toan AH® va AS® ddi véi pin
vanadi.

4. Pin vanadi dugc thiét |ap nhu hinh bén, sir dung
cac dung dich duoc dém & pH = 1,00. Sau d6 cho pin
phéng dién véi dong dién khdng déi 10,0 A dén khi dién
thé cla té bao dat 1,14V. Nhiét d6 duoc duy tri & 298 K
va thé tich dung dich trong méi céc 1a 100,0 mL.

a. Nong do V** (aq) trong té€ bao anot 1a bao nhiéu khi
dién ap cla té bao dat 1,14V?
b. Can bao nhiéu thoi gian dé dat dugc hiéu dién thé
nay? [VO,'1=0,50M  [V*]=0,50M
3 [VO*]=0,10M [V**]=0,10M
Huwéng dan giai
1) VO, 'ag + 2H'eg + € > VO¥( + HHO  E=+1,00V
VO¥u + 2H' 4w + ¢ — V¥4 + HO ES =+0,34V
V% te — Vi E} =-026V
T phuong trinh AG® = -nFE’; G 1a ham trang thai = Cong 3 phuong trinh trén duogc
VO, (aq) + 4 H (ag) + 3 e — V*(aq) + 2 HO(])
1.E)+1. Ey+1. E;
3
2) VOi'ug + 2H'wg + V*¥(aq) = VO uq + Vg + H.0
AEy=1,00 - (-0,26) = 1,26V

Eo = =+0,36V

0 0
3) AG' = -nFE’ = AH" - T. AS° do viy AE = - 2 7 AS
nF nF

uigeli.xyz Trang 100



uigeli.xyz
0 0 0
LAS"_AAE]) AAE]) 561045 AS = 17,0 Jmol K-\
nF dT AT
Tai 298K: AG’ = -nFE’=-121,6 kJ.mol" = AH" - T. AS®

= AH’ =-117 kJ.mol

0,0592
P
1,14V =126 V - 2.(0,0592).pH - 0,0592. log¢
=logli =0
Tir ndng d6 dau cta cac chit va thé tich ¢ hai cuc = khi AE = 1,14V thi ndng d6 cac ion bang 0,3M.
Vay ¢ =0,3M.
b) Vi [V*] tang 0,20 M trong dung dich 0,100 L, diéu nay twong tmg véi su di qua cua
(1)%(96500 C.mol™")*(0,20mol.L™")*(0,100L) = 1930 C.
O cudng do dong dién 10,0 A = t = 193 gidy.
Cau23:
Dung dich hdn hop Fe*" 0,01 M va Fe*" 0,01 M tai pH = 0 ¢ 25 °C. Thém dan NaOH (rdn) vao dé
nang pH ctia hé 1én (coi nhu thé tich dung dich khong doi).
a) Tinh cac gia tri pH ma tai d6 bat dau két tia Fe(OH), va Fe(OH)s.
b) Tinh thé ctia cip Fe*'/Fe?" tai cac gia tri pH ma cac hydroxide sat bat dau két tua.
¢) Tai gi4 tri pH ndo, thé ca cip Fe*'/Fe*" biang khong?
d) Mot dung dich Sn>* 0,1 M ¢6 thé tich 20 ml dugc chuan do bsi dung dich Fe*" 0,2 M.
- Viét phan Gng chuan do v6i hé sé nguyén va téi gian.
- Tinh hang s can bang cho phuong trinh chuan db tai 25°C.

4) a) Theo phuong trinh Nernst: AE = AE° - logé

Chos Er e =OTTIVIEL = O00SAVEK | =70410 v K, =10
Hwéng din giai

a)

Dé Fe(OH), két tua:

Fe [OH =K _, .. —[OH ]::J“ SN CITR ¥R [\

—pH. =7.45.

Dé Fe(OH); két tua:

(Fe" JOH [ 2K, .. —[OH J—\/'|—= (ST

—pH, 22,

Vay, tai pH = 2 thi Fe(OH); bat dau két tua; tai pH = 7,45 thi Fe(OH), bat dau két tia.
b)
Tai pH = 2, ndng d6 [Fe**] = 0,01M; [Fe*]=0,01M.

E ... =E . ":"\'J:-:T : =0,771+4 ":'3 :.:T:—'Iizl].'?'?l‘-.-".
‘ [I_'L'-]z K. o — x:._l_ - =_L_-|_H][']"}|'l[
Tai pH = 7,45, nong do [Fe*'] = 0,01 M; . 282.10
E,.,.-=E . 1 ":"\'l:-:T : =0,771+ ":"\'lg%z-ﬂ.l'}?\-’_
c)
T S
[Fe ]—”—

Tai 2 < pH < 7,45; ¢6 ndng do: [Fe*] = 0,01M;

3 o i 10502 I _ 771 |5a 10 B
E.. .- =E . . —lg—=0.771+ ==lg——=0

S[OH [F2.19.107 - pH = 0,34
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. A N 349 _ — E =077V )
Tai pH <2, nong dg [Fe”] =0,01M; [Fe "] =0,01M Fe™ e (loai)
K

[Fe™ |= tuse v [Fo' |= S

Tai pH > 7,45; c6 néng do:
E =k p L0

[ . 1050z [} _
Koo, =0,771+ _]}T-,__, il =0

S[OH JF1.33.10™" = pH = 4,12 (lo%i)

=)

E . =
Vay, RS0, tai pH = 6,34.

d)
- Phan tmg chuan d6: Sn®* + 2Fe*" = Sn** + 2Fe?"

K=c™ —¢ = =7.42.10"

- Hang s6 can bang:
Cau 24: D¢ loai trir cac ion NOj™ trong nudc (cac ion NO5™ ¢6 mit trong nude xuat phét tir phan bon)
c6 thé khir n6 thanh NO, bang cach cho di qua ludi c6 chira bot Cd.
a) Viét nira phan tng ciia hai cap NO;7/HNO, va HNO»/NO trong méi truong acid. Ching
minh ring HNO, bi phan hity trong méi truong pH = 0 dén 6.
b) O pH = 7, ndng d6 NO5 1a 10°M. Viét phan tng gitta Cd va NO5". Hoi NO5 ¢6 bi khir
hoan toan & 25°C trong diéu kién nay khong? Tinh nong do NO;™ con lai trong nudc khi can bang.
¢) Tinh thé khir (thé oxy héa - khir) chuin cua cip NOs/NO, & pH = 14 va 25°C
Cho biét cac s6 liéu sau ¢ 25°C:
E°(NO5;/HNO,) = 0,94V; E°(HNO»/NO) = 0,98V;
E°(Cd*/Cd) = -0,40V; K,(HNO,) = 5.10*; K(Cd(OH),) = 1,2.10".
Hwéng din gidi
a) NO; + 3H" + 2e — HNO, + H,0; E°=0,94V
HNO, + H" + e — NO + H,0; E°=0,98V
O pH = 0 thi E°S(HNO,/NO) > E°(NO;/HNO,) nén HNO, bi phan huy theo phan tmng:
3HNO, — NO; +2NO + H' + H,O
O pH = 6 thi: E°(NO;/HNO,) = 0,94 + 0,059/2(1g10°)
E°(HNO»/NO) = 0,98 + 0,0591g10°°
E°(HNO,/NO) van 16n hon E°(NO;/HNO,) nén HNO, van khong bén
b) Cd + NO;” + H,O = Cd*+ NO, + 20H
Gia thiét phan tmg 13 hoan toan thi [Cd*"] = [NOs e = 10°M
O pH = 7 thi [Cd*"] = K/[OH]? = 1,2M. Ndong do Cd** sau phan tmg nho hon nhiéu so véi 1,2M
nén khong c6 két tia Cd(OH),.
Pé tinh [NO5] khi can bang can tinh hing s6 can bang K cua phan tng trén:

Cd+NOs + H,0 +3H° K Cd +NO, +20H +3H*

K1 Kl

—_—

Cd* + HNO, + 2H,0 #< = Cd* +H'+NO, +2H,0
K =K, K,.K..
2(0,94+0,40)
0,059
K=2,65.10*.5.10"*.(107"**=1,325.10"
Hang s6 K rat 16n nén phan tmg gan nhu hoan toan. O pH = 7 ta co:
Cd + NOs + H,O = Cd* + NOy + 20H
Ndcb: (102 -x)=¢ x=102 x= 102 107

lgK, = =45,42=K,=2,65.10"
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| s 1014:10‘2.10‘2.(10‘7)2
Nhu vay ta co: , €

=e=|NO; |=7,55.10 M

2(E° +0,40)

.
lg K =—— SE=0,017V
C) 0,059 3 2

Cau 25: Mot can bang sinh hoc quan trong giita ion cacbonat va ion hydrocacbonat trong nudc tu
nhién.
a) Cho ning luong Gibbs chudn cuia sy hinh thanh COs>(aq) va HCO5'(aq) 1an luot 13 -527,81 kJ/mol
va -586,77 kJ/mol. Thé dién cuc chuin cua cip HCO5/CO;>, H, 1a gi?
b) Tinh thé dién cyc chuin ctia mot pin trong d6 phan tmg cta pin 1a:

Na,COs(aq) + H,O(l) — NaHCOs(aq) + NaOH(aq)
¢) Viét phuong trinh Nernst cho pin.
d) Du doan va tinh sy thay d6i thé dién cuc cta pin khi pH dugc thay d6i dén 7.0 & 298K.

Hwéng din gidi

a) Can bang HCO5'(aq) 0 CO;*(aq) + H(aq) dugc tach thanh hai ban phéan (mg :

, 1
O catot: HCO;'(aq) + e — EHz(g) + COs*(aq)

O anot: %Hz(g) — H'(aq) + ¢
Ta ¢6: E%in= E’ator — E%anot
HCOs(aq) - COs™(aq) + H'(aq)
Ta c6:A:G° = AG’(CO+*, aq) - AG(HCOy, aq) véi AG(H", aq) =0
=-527,81 —(-586,77) = 58,96 kJ/mol

Ma A,G’ = -n.F.E%,nén E%;, = -0,611 (V)

Vay Eleator = Eopin - Elot VO1 Bt = 0 (V)
=-0,611(V)

b) Na,COs(aq) + H,O(1) — NaHCOs;(aq) + NaOH(aq)
Phan tng trén c6 thé dugc viét gon thanh

CO;*(aq) + H,O(1) — HCOs(aq) + OH (aq)
va duogc tach thanh hai ban ung:

: 1
O catot: HO(l) + e — EHZ(g) + OH(aq)

; 1
O anot: EHz(g) + COs*(aq) — HCOs(aq) + €

Ta c6: E%in= E’ator — E%anot
=-0,83 - (-0,611)=0,22 (V)
¢) Phan Gng trong pin ¢ cau b, 1a
CO;%(aq) + H,O(l) — HCOs(aq) + OH(aq)
Vay phuong trinh Nernst 1a:
_Ejn[fﬁ:‘u. ][cm |
F [Cor ]
d) Hi¢u dién thé chuan cta pin twong ung vdi cic chat tham gia vao phan tng trong pin, bao gdm
OH". Piéu nay c6 nghia 13 d6 pH s& can xap xi 14, @& cho [OH] = 1. O d6 pH = 7.0, ndong d6 OH" s&
thdp hon & d6 pH = 14, diéu d6 c6 nghia la phan tng trong pin duoc viét ¢ trén s& co xu hudng
chuyén dich vé phia trudc tét hon. Do d6 E,i, s& dugce du doan 16n hon & pH = 7.0 so véi khi [OH] =
1.
Gia st ndng d6 cua cac chat khac van nhu cil, sy thay d6i ctia hidu dién thé cia pin khi chuyén tir
[OH]=1 sang pH =7.0 la:

g.o=E
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[HCO,[OH ] "|_:'“ g BT [HCO I |
A (ol

_ RT
-—In -
r [COT ]
RT

RT
lg[OoH 1=2.303 Tpuff

Ma pH = 7 nén pOH =7, vay AE,;, = 0,0592.7 = 0,414 V
Vay thé dién cuc cta pin tang tir [OH] =1 dén pH =7.
Ciu 26. Cho céac gian do thé Latimer:

1401v lesz v

[Au,0)] — 7 [Au(LO)]' — 7 Au
096V 1154V
[AuCL]” — 7 [AuCL] — 7 Au
0.810 V 0.960 V

C6 thé oxy héa bot vang bang oxy nguyén chit (p(0,) = 1 atm, %" /"2= 1229 V) trong

a.
dung dich nudc véi sy c6 mét cua ion clorua khong?
oS 5 \ r A r A \ N . EH v e
b. O khoang pH nao c6 thé oxy hoa bt vang bang hydro peroxide (- %" /™9 =1,763 V) véi
su ¢O mat cua cac ion clorua?
c. Au(I) co6 bi tu oxi hoa — khtr trong dung dich nude khi khong c6 va c6 mat cac ion clorua
va bromua? Hd trg ciu tra 101 cua ban ba‘ing cac tinh toan.
, E° .
1. Dién cuc hydro chuan Pt | Hyg(p = 1bar) | H' oq(c = IM) co " '"==0,00 V. Ngdm mdt thanh

st vao cde chira 200 mL dung dich Fe** 0,10M rdi thiét 1ap mot pin dién héa véi dién cuc so
sanh 1a dién cyc hydro chuén.

a.
b.

Tinh stc dién dong cua pin thu dugc. Cho B =704V

Cho 0,2 mol NaOH khan vao nira pin Fe[Fe* oy ¢ trén. Chimg to rang sy két tia cua
Fe(OH), xay ra biét tich s6 tan ctia Fe(OH)y 14 8,0 x 10—16. Tinh strc dién dong cta pin
khi can bang két taa thiét 1ap.

Huwéng din giai

1a. X¢ét cac qua trinh:

0

E
[AuCL]- + e- — Au + 2CI- MR = 1,154 V

o

E
02 + 4e— + 4H" — 4H20 OzH /M0 = 1,229V

4Au + 8H' + 8Cl- — 4[AuCL]- + 4H,0  E%=0,075V
Nhu vay, c6 thé oxi hoa dugce bot Au bang oxi (p = latm) trong diéu kién c6 mit ion Cl— & diéu
kién chuan.
b. Xét qua trinh:
H,0, + 2H" + 2¢” — 2H,0

0,059

E(H,0,,H'/H,0) = E°(H,0,,H/H,0) - 2 log(1/[H'])

= 1,763 — 0.059pH.

Thé E(JAuCl,] /Au) khong thay doi gia tri trong moi trudng acid & diéu kién chuén:
E([AuCl:]/Au) = E°(JAuCl,] /Au) = 1,154 V.
Khi d6, phan tng:
2Au + H,0, +4CI" + 2H" — 2[AuCl]~ + 2H,O E;
xay ra néu E, > 0.
E.= E(HzOz,H+/HzO) — E([AuCL] /Au)
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=1,763 - 0.059 pH — 1,154 >0
= pH < 10,3.
Thuyc té, trong moi truong kiém xay ra phan tng chuyén dicloroaurat(I) thanh Au,O do sy tao phirc
hydroxo. Két qua tinh ra cho biét trong méi truong acid, su oxi hoa Au bang H,O, tu xay ra.
¢. X¢ét qua trinh di phan cta Au(l) trong nudc, trong dung dich c6 mat anion Cl—, va trong dung dich
c6 mat anion Br—:
(1): 3[Au(H20)s] = 2Au + [Au(H,0)s]*" + 12H,0
(2) 3[AuCl] =2Au+ [AuCL] + 2CI,
(3) 3[AuBr;] =2Au+ [AuBrs] + 2Br
Ta co6: E°1)=1,692 - 1,401 =0,291 V;
E°=1,154-0,926 =0,228 V;
E°3=0,960 - 0,810 =0,150 V.
Nhu vay, cation Au(I) khéng bén trong nudc hay trong dung dich c¢6 mit anion Cl— hodc Br—.
2a. E°(2H"/H») = 0,00V
0,0592

lg[Fe™
E(Fe’'/Fe) = E°(Fe*/Fe)+ 2 ] =-0,42+(0,0592/2)1g(0,1)
=-0,4496V
= Epin = 0,00 — (-0.4496) = +0,4496V
b. Cezsy.Coony> = 0,1.(0,2/0,2)> = 0,1 > K, Fe(OH), nén c6 sy két tia Fe(OH), xdy ra.
Qué trinh két tiia coi nhur hoan toan vi 1/K, rt 16n. Nong d6 gioi han ctia ion OH™:

T _ &Y
n2-00xr=2 _0.8M
N 02
c(OH) =
Xét can bang: Fe(OH), == Fe¢** + 20H
[eq X 0,8 +2x

Ta c6: K, =(0,8+2x) = 8,0 x 10-16 =>x =1.10"
= E(Fe*"/Fe) = -0,42+(0,0592/2)lg(1.10"%) = -0,864V
= Epin = 0,00 + 0,864 = +0,864V
Cau 27: Cho hai pin dién hoa c6 so do:
Pin 1: Pt, H; (1 atm) | HC1 10° M | Hg.Cl,, Hg
Pin 2: Pt, H, (1 atm) | NaOH 10~ M, NaCl 10°M | Hg.Cl,, Hg

L, zea an s , \ . .z, BV
Suc dién dong cua cac pin twong tng la E, va E,. Biét Mtk H:=(,2682 V.
a) Viét phuong trinh hoa hoc ciia phan tng xay ra tai cac dién cuc va phan tng tong quat khi cac
pin lam vigc.
’ B R 1A A+ 1:a A s \ K N 2
b) Tinh E, va thi¢t 1ap moi lién hé gitra E, va = ™2 ¢ 25°C.
¢) Noi hai dién cuc calomen cta hai pin v6i nhau dé tao thanh mot pin kép. O 25°C, strc dién dong

cua pin nay la 0,4726 V. Xac dinh Ko 0 nhiét do nay.
Hwéng din gidi
a) Céc phan ung:
Pin 1: Tai anot (-): H,— 2H" + 2e
Tai catot (+): Hg.Cl, + 2e — 2Hg + 2CI°
Téng quat:  H,+ Hg,Cl, — 2H" + 2CI' + 2Hg
Pin 2: Tai anot (-):  H, +20H — 2H,O + 2e
Tai catot (+): Hg,Cl, + 2e — 2Hg + 2CI"
Téng quat:  Hg,ClL + 20H + H, — 2Hg + 2CI + 2H,0
b) Suc dién dong cua pin 1 & 25°C:
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[H']ICT]

0,0592 [H'P[CIT? ., o
) lg b = B, me — E2H+/H2 —-0,05921g
HZ H2

E, =E°-

-3 1n-3
=E, =0,2682-0,0592 lg% =0,6234V

Strc dién dong cua pin 2 ¢ 25°C:
0, 0592l [CI)? - 0, 05921 [CI'T
> g [OH ]ZPHZ Hg,CL /Mg — TH,0MH, > g [ OH,]ZPHZ
0, 05921 (107%)°
2 S0

¢) Khi ndi hai dién cuc calomen cua hai pin ta s& thu dugc pin kép 13 pin ndng dd, khi d6 dién cuc

E, =ES -

= E, =0,2682-0,05921gK, , =0,2682-0,05921gK,, , (V)

hidro cta pin 1 s& tré thanh dién cuc duong, dién cuc hidro cta pin 2 1a dién cuc am (vi ndong 6 H*
trong pin 1 16n hon pin 2).

Strc dién dong cua pin kép:

E= (Ehidro)pinl - (Ehidro )pin 2= _(EngClz/Hg - E2H+/Hz )+ (E]—IgZClz/Hg - EHZO/HZ) =E, -E,

= E=0,2682-0,05921gK,; , —0,6234 =-0,3552-0,05921gK,, ,

Vi E=0,4726 = -0,3552-0,05921gK, , =0,4726

0,4726+0,3552

=K, =10 7  ~1,04.10™
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Céu 28: O 25°C, xét pin c6 so do: Pb/PbSO4/ CH;COOH (0,01 M) /H, (P = 1,0 atm),Pt . Trong d6
dién cuc trai gdm mot day Pb nhing vao dung dich bdo hoa PbSO..
E =—0120V E_ ., . =-0339V

Cho biét:
a) Tinh thé cua dién cuc bén trai so dd pin.
b) Strc dién dong cuia pin bang 0,0414 V. Tinh pH cta dung dich acid (¢ dién cuc bén phai so do pin)
va hang s6 acid cia CH;COOH.

Huwéng din chim

pa— PP
pa— 2 PP —
PbSO4 + 2e Pb + SO; (2) AG,=-2FE 0 m
PbSO, < Pb + SO% (3) A0 = RTIT.
Suy ra:
{2F \ ‘o aps .
Thosa Z“E"i %[fi{-.;: . ~ By oy |= c.\'pi %[—0.35'-}—[—[].]1("] =L3L
' \ ' / L8, 314208 )

T,.., =[Pb7][SO. |=[Pb" ] =[SO | =1.3L.10°"
_ [P ]=[SO; [=1145.10 " M

0,059 : 0,059 -
E,=E, . . lg[Ph ]=-0.120+ lg(1145.10 7) = —0,242 V
o 2 2
E=E,-Er=>Epr=E+Er=0,0414 - 0,242 =- 0,2006 V
2H" +2e — H;
0,059 T .
E,=E° g ] =-0,059pH
2l 2 = Pl
_, —0.059pH = -0, 20006 ~pH =34,

pH = 3,4 = bo qua can bang phan li cua H,O.
P —

CH;COOH < CH:COO" + H' Ka
BD 0,01
Phan li x X X
[] 0,01 —x X X
HCHCOO ]« (o)

= 38510

[CH.COOH] 0.01-x 0,00-10
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Cau 29: Cho gian d6 qua trinh khtr - thé khi: qua trinh khir dién ra theo chi€u miii té€n, thé khir chuan
duoc ghi trén cac miii tén va do 6 pH = 0.

£0,203

-0, 408 3y Ey J’

3 #0035 . +1.34 . . Ex . 3+ ,
CriVI) (Cra0=7) LI Crivy —— Cr(lV) — = = Cr —=  —— (T

| 0744 T

0 0
1. Tinh “xva 7.

2. Dua vao tinh toan, cho biét Cr(IV) c6 thé di phan thanh Cr** va Cr(VI) dugc khong?
Cr,O

3. Viét qua trinh xay ra voi hé oxi hoa — khir 7 /Cr* va tinh d6 bién thién thé ctia hé & nhiét
do 298 K, khi pH tang 1 don vi pH.

4. Phan tng gitta K,Cr,0; voi H,O, trong moi trudng acid (lodng) duoc dung dé nhan biét
chromium vi san pham tao thanh c6 mau xanh. Viét phuong trinh ion ctia phan tmg xay ra va cho biét
phan tng nay c6 thudc loai phan tmg oxi hoa — khtr hay khong? Vi sao? Ghi sb oxi hoa twong mg
trén mdi nguyén to.

Cho: 297" =133 V; Hing s6 khi R = 8,3145 J.K"".mol"’

Hang sb Faraday F = 96485 C.mol .

Hwéng din chAm

0 0
1)Tir gidn db ta cé: 3.(-0,744) = -0,408 +2 5 — B = 0,912 (V)

0 0
0,55+ 1,34 + Bx 230,744 =6.0,293 — 5 =+2.1 (V)
2) Cr(IV) c6 thé di phan thanh Cr** va Cr(VI) khi AG® ctia qua trinh < 0.

EO EO
2CH(IV) + 26 — 20 (1) =B ooy
0 0
AGl _ pEip- 201 F
0.55+1.34
;0554134
Cr(VI) + 2¢ — Cr(IV) (2) P2= 2 =0945(V)
0 0
o AG L Eaps p0045F

0
Tu (1) va (2) ta c6: 3Cr(IV) — 2Cr*" + Cr(VI) AG;

0 0 0
AGs _ AG AGy _ 5 (2,1-0,945)F <0 — Vay Cr(IV) c6 dj phan.

]

3) B0 o e U 208 + TH0
O L10™y"
=133 REp, [CR0- 100 )
- o.F Cr |
CrOo Loty
Eo= 1334 ROy, R0 U0 )
: 0.F cr T
8.3145 . 298
, CE.-E, = w—_.141[]1[1-:-[].13:<
D0 bién thién cua thé: 0. 96485 V).
4)
+6 -2 +1 -1 +1 +6,-2/-1 +1-2

Crlo-;_ + 4H202 + 2H" — 2CI'05 + 5H2O

Phan Ung trén khéng phai la phan
ing oxi hda-khir vi s6 oxi hdéa cla cac
nguyén t6 khéng thay déi trong qua
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Cau 30: Cho glan do Latimer cua Amerlclum (Am) nhu sau (pH 0 T 298 ISK)

LI AR L AT = 5

amik ' = Amih TR A A AT Am

a. Tinh toan va cho biét san pham tao thanh khi hoa tan Am kim loai trong dung dich HC1 0,1M.
b. Trong moi truong acid, khi c6 mit ozon thi Am?* s& chuyén thanh oxocation dang AmO,*". Hay
tinh ti 1& Poy/Pos cuc dai ing véi mdi oxocation. Biét rcing E°o03 s+02,m20 = 2,07 V.
Hwéng din giai
a. Envme = E%nome + 0,2961g([H ) /pr2) = —0,0592 V
Ta thay E°amarams+ > Envime > E°Am2vam > E°Amst/amo+
Vay Am sé& chuyén sang dang Am** khi hoa tan trong HCI.

Am+3H" — Am* + 1,5H, Kpu
—(-2,3]—(-1,95/.2—0,0592.3
0,0592

Xét qua trinh: Am + 2Am* — 3Am*  voi Kpu= 10"
Vi vay khong c6 qué trinh phan (rng nguoc lai.

b. Am* + 1le — Am’"
AmO," +4H" + le — Am*" + 2H,0
AmO,*" + le —» AmO,"
O; +2H" +2e — O, + H,O

* Xét qua trinh: Am’* + O; + H,O — AmO," + O, + 2H"
Khi ti 1¢ Po./Pos dat cuc dat thi E,, = 0V nén ta co6
E°Amo2+/ams+ = Eos o220 tai pH = 0 (dktc) thi
E°Amo2+/ams+ = 1,72V

lgKpu = =101,73 =>Kpu=10""7>> |

Eosnvozmo = Elosnwoomo + 0’025 = 1 (50 =
=> Poy/Po3 = 6,673.10"

* Xét qua trinh: Am** + O; + H,0 — AmO,*" + O, + 2H"
Khi ti 1¢ Po,./Pos dat cuc dat thi E,, = 0V nén ta co
E°Amo22+/am3+ = Eos avo2.1m20 tai pH = 0 (dktc) thi
E°Amo2/am3+ = 1,68 V

JH) = E°Amo2+/ams+ = 1,72V

EO3,H+/02,H20 = E003,H+/02,H20 + 0 0592 1 (po 3
=> Poz/Po3 = 1,4991013
Phin IV: BAI TAP CO THONG TIN UNG DUNG THUC TE
Caul:
Pin nickel cadmium (Ni-Cd hay “nicad”) dugc phat minh tor nam 1899 boi mot nguoi Thuy Pién tén
12‘1~Waldemar Jungner. Vao ‘th(‘yi diem d(’),Ncéc dién cuc xop cl}lﬁ:a nickel, duoc ché tao thanh cac tai dé
hon hop nickel cadmium nam trong va dan dién qua.Sau nhiéu thap ky nghién ctru va thir nghiém, da
phat hién ra rang cang c6 nhicu di¢n tich bé mat bén trong pin thi cang tot cho dong dién manh hon.

JHT?) = E°Amo2+/ams+ = 1,68V
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Mot loai pin sac Ni-Cd hoat dong dya trén phan rng:

phoncdien

i
i

+
+

HYwoos vv
A2V PO-IN
yvwoos vv
AZ'L PO-IN

Lo

-R&p
;

—

Cd + Ni,0; +3H,O0 e Cd(OH), + 2Ni(OH),
Pin gém hai dién cuc, mot dién cuc lam ba‘“mg Cd phu Cd(OH),, dién cuc con lai lam tur hon hop Ni,0O;
va Ni(OH), phu trén Ni. Pin sir dung chat dién li 1 dung dich KOH 30%.
a. Viét phuong trinh hoa hoc cho cac ban phan tng xay ra & mdi dién cuc trong qué trinh tich dién

cho pin va trong qua trinh pin phong dién.

b. Viét so d6 pin dién va chi ra anot, catot trong qué trinh tich dién cho pin va trong qua trinh pin

phong dién.

c. 0 trang thai ban dau, pin khong tich di€n, nguoi ta tich dién cho pin trong 1,0 h véi hi€u dién

thé U = 1,8 V va cudng do dong dién I = 0,5A. Xéc dinh:

i) Pién luong da tich cho pin va khdi lwong Ni,O; va Cd di chuyén héa trong qua trinh nay.
i1) Nang lugng ma pin da nhan dugc. Nang lugng nay duogc tich trir dudi dang dién nang hay hoa

nang?

leé’ng dgin glﬁl
a) Cac ban phan ung:
Tai cuc (-): Cd +20H = i Cd(OH), + 2e

phonsdien

Tai cuc (+): Ni,Os + 3H,O +2¢  whden 2Ni(OH), + 20H"

b)So d6 pin khi phong dién:
(-) Cd,Cd(OH), | KOH | Ni,05,Ni(OH),,Ni (+)
Anot (-): KOH | Cd(OH),,Cd
Catot (+): KOH | Ni,O5, Ni(OH),,Ni
So d pin khi tich dién:
(+) Cd,Cd(OH), | KOH | Ni,05,Ni(OH),,Ni (-)
Khi tich dién: Anot (+): KOH | Cd(OH),,Cd
Catot (-): KOH | Ni,0s, Ni(OH),,Ni

1) Bién luong da tich cho pin: Q =1.t=0,5.1,0.3600 = 1800 C

1

()
I =Ny =20, :Tmml

Ta co: = -
Khéi lugng Ni,Os va khdi lwong Cd dd chuyén hoéa:
sl
m., —105.4. 2 21054159 ) 5430
2F 290300 -
) [ =00
:11_,:]]1.—1“—_:]]1.—1 — = |, 045¢
' 2 2960500

i1) Nang lugng ma pin nhan dugc: W = Q.U = 1800.1,8 = 3240 J = 3,240 kJ. Nang luong duogc tich

trlt dudi dang hoa nang.

Ciu 2: Mot trong cac phuong phap thong dung dé bao vé kim loai khoi sy an mon dé 1a phi 1én kim
loai can bao vé mot 16p kim loai khac bén hon. Phuong phép nay con goi 1a phuong phap ma kim

loai.
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Gia str, mot thanh kim loai hinh tru c6 bén kinh 20mm va chidu cao 0,5m can dugc phu 1én bé
mit mot 16p kim loai niken c6 bé day 200um bang phuong phép dién phan. Binh dién phan duoc thiét
ké cho thi nghiém nay chira 5,4kg NiSO,.7H,0 va 7,2 lit nudc véi catot 1a kim loai can ma va anot 1a
dién cuc graphit. Cuong d¢ dong di¢n 1a 2,2A.
a) Viét cac phuong trinh phan tng xay ra trén cac dién cuc.
b) Xéc dinh ndng d6 % ctia NiSO, tai thoi diém ban dau va sau khi két thuc dién phan.
¢) Tinh thoi gian can thiét dé két thac qua trinh dién phan, gia sir hiéu suit cia qué trinh dién phén 1a
90%.
Cho biét khdi lugng riéng cua Ni 1a 8,9g/cm?, ciia nude 1a 1,0g/cm’.
Huéng din giai
a)Catot: Ni*" +2° —> Ni
Anot: 2H,O — 4H"+ O, +4e
dpdd

Phuong trinh chung: 2NiSO4 + 2H,O —— 7 2Ni + O, + 2H,S0,
b) Khdi lugng ctia NiSO, ban dau la:
m(NiSO,) = (155.5,4)/281 =2,98kg.
— C%(NiSO,) = [2,98/(5,4+7,2)]100 = 23,65%.
Thé tich cua thanh kim loai trude khi ma la: V, = 1.2%.50 = 628 cm’.
Thé tich cta thanh kim loai sau khi ma la: V, =m(2 + 0,02)3(50 + 2.0,02) = 641,13 cm’.
Thé tich cua 16p Ni bam vao la: Vi = Vo -V, = 13,13 cm’ tuong ung véi khdi luong m = 13,13.8,9 =
116,86g.
S6 mol NiSOy da bi dién phan = s6 mol Ni sinh ra = 116,86/59 = 1,98 mol.
Khdi lugng cua NiSO, con lai sau dién phan = 2,98.10° — 1,98.155 = 2673,1g.
S6 mol oxi thu duge = 1,98/2 = 0,99 mol.
Khdi lugng dung dich sau dién phan = (5,4 + 7,2)10° — 1,98.59 — 0,99.32 = 12451,5g.
— C%(NiSO; sau dién phan) = (2673,1/12451,5)100 = 21,47%.
¢) Ap dung phuong trinh Faraday, tinh thoi gian dién phan:

~ 116,80.2.96500
‘T 592,000
Cau 3: Chuyén Nguyén Trai Hai Duong-DHPBB 2023
Huéng nghién ciru méi cho ngudn ning luong dy trit 6n dinh va lau dai 13 pin dién hoa véi cac dién
cuc duge 1am tir lithium 16ng va antimony (16ng hodc ran), dung dich chat dién ly 1a hdn hop nong
chay cac mubi lithium (LiF — LiCl — Lil). Trong qua trinh phong dién, cac phan g xay ra trong pin
nhu sau:
Li—Li"+ le
2Li"+ Sb + 2e — Li,Sb
1,0

=1.93.10°¢

L

0’(,______% _____ L _____ hoeeee __ ..... s

EMF (V)

e S

0‘3______; _____ ______ _ _______ —_— d ______ ______

o o1 02 03 04 05 06 07 08 09 10
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Stc dién dong cia pin (EMF) giam khi phan moT ctia lithium tang trong vat liu lam di¢n cuc
antimony. D6 thi biéu dién gid tri EMF theo phan mol cua lithium (x.;) & 450°C véi dién cuc
antimony ran nhu hinh bén.
a) Gia tri EMF giam vé 0 khi gia tri X vuot qué gidi han. Xac dinh cong thue hoa hoc trng véi ti 1€
Li : Sb gi6i han.
b) Tir db thi ta thdy gid tri EMF giam tir 0,90V vé 0,86V tai gia tri x; = 0,65. Viét phuong trinh cta
ban phan Ung xay ra trén dién cyc antimony tai gia tri x.; nay.
¢) Mat do ning luong duge xac dinh boi ti s6 gitta nang luong pin du trit/khdi luong pin. Hay tinh
mat d6 nang luong (theo Whkg™) c6 thé duoc du trix khi pin hoat dong tai 450°C véi dién ap tdi thiéu
cua pin la 0,89V. Gia st vat liéu lam anode va cathode déu nim & ti 1é can bﬁng. Biét: khoi luong
dién ly bang 10% tong khéi lugng cua cac dién cuc; nguyén tir khbi: Li =7, Sb = 122.
Huéng din giai

a)

Anode (-) - Li: Li— Li"+ le

Cathode (+) —Sb: 2Li"+ Sb + 2e — Li,Sb
Phan Umg x4y ra khi pin hoat dong:

2Li + Sb — Li,Sb (*)

EMF =0 khi xi=0,75= Li: Sb=0,75:0,25=3:1
= Cong thuc: LisSb
b)
xi=0,65=Li:Sb=0,65:035=13:7 = 1,86

Phan g ¢ cathode (+) — Sb: 1,86Li" + Sb + 1,86e — Li;sSb
c)
Gia str pin ¢6 ny; = 2 mol, ng,= 1 mol (ti 1¢ can bang).

Nang luong tich trit bang v6i nang luong Gibbs cua phan tng (¥):

AG = -nEF =-2.0,89.96485 = - 171743,3 (J.mol™") = 47,71 (W.h)

Khéi lugng pin: m = 1,1.(2.7+122) = 149,6 gam.

Mat d6 ndng lugng cua pin: 47,71/0,1496 = 318,92 (Whkg™)
Cau 4: Trong vu chay tai Cong ty cd phan bong dén phich nudc Rang Pong — Ha Noi nam 2019, mot
luong thity ngan da bi phat tan vao moi truong. Nham giam thiéu sy 6 nhidém; phuwong phap xir 1y 1a
phun bot Ivu huynh va dung dich soda Na,COs; vao ving bi 6 nhiém; Sau d6 thu gom thity ngan duéi
dang HgS va HgO.

Dé hiéu 1& hon vé qua trinh xir 1y, thu gom thiy ngan ta xét cac qua trinh sau:

2+
a. Thuy ngan ngoai dang Hg con ton tai ¢ dang Ha va Hg*". Giira 3 dang nay ton tai can bang (1):

2+
HY: — ug +Hg (1)

, 0 0 2+
Cho biét F1(Hg>/Hg) = 0,85v; F2(H% / Hg) = 0,79V

Hay xac dinh = (Hg*"/ Hg;' ). Tir d6 tinh hang s6 c4n bang K, cta phan tmg 1 va cho biét
bén trong dung dich hay khong.

b. Bé chuyén can béng (1) sang phai va thu dugc Hg** dudi dang HgO, ta thém kiém vao dung dich,
khi d6 sé xay ra phan tng (2):

2+
H% 4 200 = HgO + Hg + H,O (2)
Biét v6i phan tng: HgO| + H,O = Hg* +20H" Thgo = 1078

2+
Xac dinh hang so can bang K, cua phan tng (2) va thiét 1ap biéu thuc tinh nong do Ho, theo
OH.

2+
¢. Néu dung dung dich Na,CO; 0,01M (pKy = 3,67; pKy, = 7,65). Thi nong do cua Ho la bao
nhiéu? Tu d6 gidi thich tro cua Na,CO; va bt luu huynh trong qua trinh trén.
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Huwéng dan giai

a) Xét qua trinh
7 B S
\\ Ze
Eé\\Je ]5,%:3
//
Hg**
AGY = AGY 4 AGE
Ta co: AG: = AGS + AG,
Hay -2E)F=-E..F-ELF

Hay 2EV=EJ ES
E{=2E°-EY=2085-0,79=091V

2+
Doi véi can bang: He Hg*" + Hg (1)
A

AE’ =

(Ho" 1_g5510:
Mit khac: K, = [H02'] — (M 1= 1110° g

Ham lugng [ng ]>>[Hg*'] hay [ng ] bén trong dung dich.
b) Xét can bang

He' — Hg*' + Hg (1) K,

-1
He?* +20H = HeO| + H,0 (3) Thgo _ 1 goss
Hg

+ 20H = HegO| + Hg + H,O (2) K,
1 !
K2 Kl THgO — 102377_ [Hg:- ][DH ]? => 1{)?3_[0H ]? (4)

CO; +H,0 _. HCO; +OH
HCO; +H,0 _ _. CO: +OH

[Ho: ]

¢) Qua trinh thuy phan: Ky = 10747

sz — 10—7,65
2 -10°7

Vi Kyy >> Kin; bo qua can bing phan li thi 2. [OH] = x => 001-X
Thay gi4 tri ndng d6 [OH] vao (4) ta duoc

1
[Ho! 1= s
10°700°°7F _y gt b

El -E¢,=E;-E$=079-091=-015V __ K, = 10°%=92510°

-x=13610"

_10—2,87

2+
Vai tro Na,COj; tao moi truong kieém dé chuyén Ho va Hg”" vé dang HgO khong tan duge thu gom

2+
cung HgS. Tranh sy phan tan cac hat Ho, va Hg”" ra moi trudng bén ngoai.

Cau 5: Pin nhién liéu dugc nghién ctru rong rai nham thay thé ngudn nhién lidu hoa thach ngay cang
can kiét. Trong pin nhién li€u, dong dién dugc tao ra do phan ung oxi hda nhién li¢u (hydrogen,
carbon monoxit, methanol, ethanol, ...) bang oxi khong khi. Pin sir dung nhién liéu léng nhu
methanol, ethanol dugc dac bié¢t quan tam do co nguén nhiéu liéu sinh hoc doi dao va pin hoat dong &

nhiét d6 thuong. Cau tao ctia mot pin ethanol-oxi nhu sau:

(-) Hop kim Pt/Ru|C,HsOH(1), KOH (dd)| mang khuéch tan ion| KOH(dd), O,(k)| Hop kim Pt/Ru (+)

Trong do C,HsOH bi oxi hoa thanh CO, va HO.

a. Viét ban phan ung xay ra & moi dién cuc va phan mg xdy ra khi pin hoat dong. Tinh strc

dién dong chuén cua pin & 298 K.
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Cho hang s6 Faraday F = 96485 C.mol
b. Mot bong dén LED c6 cong suat 1,5 W duogc thip sang bang pin nhién liéu ethanol-oxi.
Tinh thoi gian (theo gid) bong dén duoc thap sang lién tuc khi str dung 20,0 gam ethanol 1am nhién
liéu. Biét hiéu suit qua trinh oxi hoa ethanol & anot 1a 40,0%.

Cho biét:
Angge (kJ.mol-l) Sgge (J.K-l.mol-l)
Oax(k) 0 205,14
H,O(1) —285,83 69,91
C.HsOH() | -277,69 160,70
COx(k) —393,51 213,74

Huéng din giai
a. Ban phan Uing xdy ra ¢ cac di¢n cyc:
Cathode: O,(k) + 2H,O(l) + 4e — 40OH7(dd)
Anode: C,HsOH(I) + 120H (dd) — 2COxk) + 9H,O(l) + 12e
+ Phan (g tong cong khi pin hoat dong:
CHsOH(1) + 30a(k) — 2COy(k) + 3H,O(l)
+ Suc dién dong chuin cta pin & 298K:
A H® = 2A; Hyog(COs) + 3A; Hygs(H20) - Ap Hyog(C2HsOH) - 34, Hyge(02) = 2.(-393,51) + 3. (-
285,83) — (-277,69) — 3.0,00 = -1366,82 kJ.mol!
A S20s = 2S204(CO2) + 3S355(H20) - Spo5(C:HsOH) - 35365(02)
=2.(213,74) + 3. 69,91- 160,70 — 3. 205,14=-138,91 kJ.mol"
A, G =N, Hoge— T. A, S%g = -1325,42 kJ.mol"!
Mit khac: A, Goes = -nFE,, = Eo, = %
b. Khi oxi hoa 20,0 gam ethanol vdi hi¢u suit 40% thi nang luong dé thép sang bong dén (cong cod
ich) la:

A=AG=-132542.

= 1,145 (V)

20

46

+ Thoi gian den sang 1a
A 230,51

t=p = 153600 1209 (gi0)

.0,4=-230,51kJ
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Cau 6: Pin Galvanic dau tién dugc 4. Volta chg tao \;2‘10 nam 1800, dya vao nhiing thi nghiém cua L.
Galvani. Sau nay, cac pin Galvanic da dugc ung dung rong rai trong khoa hoc, cong ngh¢ va cudc
song thudong ngay.
Xét mot pin Galvanic c6 nira bén trai chira mot dién cuc sat (du) bi oxy hoa trong qué trinh hoat
dong va dung dich sit (III) nitrate c6 nong do 0,010 M. Nira bén phai cta pin chira dién cyc than chi
va hon hop st (II), sit (1) nitrate v6i ndng do lan luot 14 0,050 M va 0,300 M.

a. Viét so do pin, cac ban phan trng xdy ra trén moi dién cuc va phan rng tong cOng.
b. Tinh suat dién dong ban dau cua pin va cac thé ban dau cua cathode, anode ¢ 25°C.
Cho biet:

+025°Ccod Erieganvise 2740 K mol;

Sre=—1377.J K . mol™; Sgez_3160.J. K" .mol”

+ Khi ting nhiét d6 cta pin thém 18 °C s& 1am hang s can bang K ctia phan tng tong cong giam 58
lan.

Hwéng din giai

a. (—¢) Fe | Fe*' || Fe*', Fe*" | Cyaphite ()
Phan Umg x4y ra tai:
+ Cathode: Fe*" + ¢ — Fe**
+ Anode: Fe — Fe*' + 3¢’
+ Pin: Fe + 2Fe® — 3Fe*

b.A,S8°=3.-137,7|—27,4—2.[—316)=¢ 191,5 J. K .mol ™.

K AH (11
K, R '\T, T,
Khi tang nhiét do cua pin thém 18 °C s& lam hang s can bang K cta phan tng tong cong giam 58 1an
A.H’ 1 1
=>In58= . -
12078314 (298+18 298)

=> A, H°=—176609,590J/mol.
A.Gosx=0,H°—T.A,S’=—233676,590 J/mol = — (',nFE;m
=>E5, =0,8073 V=E e,
Strc dién dong ban dau cua pin:
E, =E_ s +0,0592. 1g06

00592
3 '8

E = EFe“ b+

oé
Epin = E(» & V

Cac thé ban dau cua cathode va anode:
E 34ilFe'“E_ o i

Fe " &

L (X1,

Fe

Giai hé phuong trinh trén ta duoc: E ey 0,770 V, Epe- 0,037 V.
Cau 7: O cac cdy cau bé tong, cbt thép (thanh phan chinh 1a Fe) c¢6 thé bi an mon. Qua trinh dn mon
nay bt dau nhu sau:

(1) Few — Fe* g +2e

(2) Oxi +2 H,Og) + 4 — 4 OH (o)

Mot pin da duoc thiét 1ap dé xay ra cac phan tng nhu qua trinh in mon & trén (& 25°C). So dd
pin dugc cho nhu sau:

’ q Few | Fe'ug [|OH-ag, Oa | Ptey
Cho thé tiéu chuin & 25°C: Fe*' .y + 26 — Feg); E°=-0,44V

Oy +2H20() +4e — 4 OH g ; E°=0,40V

a) Hay tinh suét dién dong cta pin (AE®;y) tai 25°C.
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b) Viét phuong trinh phan tng xay ra khi pin hoat dong.
¢) Tinh hing s6 can bang ctia phan tng trong pin tai 25°C.
d) Cho pin hoat dong trong 24h tai diéu kién chuan, tao ra dong dién khong d6i 0,12A. Hay tinh khoi
luong Fe bi oxi hoa thanh Fe?* sau 24h pin hoat dong. Gia str H,O va O, du trong sudt qua trinh.
Hwéng din giai

a) AE = E°(phfi)-E°(tr,i)= 0,40V- (-0,44V)= 0,84V

b) 2Fe + 0, +2H,0 — > 2Fe* + 40H"
AG = —nFAE=-4.96485084 | .mol “=-324.10") .nol -
¢) AG"=—RTINK = InK =130,7= K = 57810

d) Q=1.t=0,12A.2460,60s=10368 C
n(e)= Q/F = 10368C/(96485C.mol™") = 0,1075 mol
m(Fe) = n(Fe)/M(Fe) = 1/2.0,1075 mol.55,85 g.mol™ = 3,00 gam.
Ciu 8: Pin nhién liéu 1a thiét bi tao ra dong dién tir phan Gmg oxi hoa khir giita cac chat phan tng
duoc dua lién tuc tir nguén bén ngoai.
Mot trong nhiing loai pin nhién liéu c6 hiéu suit cao nhat hién nay 1a pin hydrogen vé6i chat oxi hoa 1a
oxygen trong mdi truong kiém. Phuong trinh tong mé ta phan Gmg xay ra trong pin nhu sau:
2Hy(g) + Oa(g) ~ 2H:0(1)
Loai pin nay duoc st dung trong nganh hang khong vii tru vi ngoai dién nang con thu dugc nudc,
ding dé udng va sinh hoat trén tau.
a. Hiy viét so d6 cta pin va phan g xay ra trén cac dién cuc.
b. Mot pin nhién liéu hydrogen-oxygen (hoat dong & diéu kién chuan) dugc sir dung dé cung cap dién
cho mot thiét bi.
Xéc dinh s6 mol hydrogen can dung dé dap tmg yéu cau st dung 1,2.10° kWh trong mét thang cho
thiét bi trén. Gia sir hiéu suat cta pin 1a 100%.
Cho biét: O 298K: E°(H,O/H,,OH") = -0,83 V; E°(0/OH) = 0,40 V.
Mot thach thirc trong viée sir dung pin hydrogen-oxygen 1a viéc luu trit khi hydrogen dé sir dung cho
pin. Nghién ctru hién nay tap trung vao viéc tim ra cac vat liéu rin c6 kha nang luu trit thuan nghich
hydrogen. Mot s kim loai c6 kha ning hap thu khi hydrogen tao hydride kim loai, nho d6 mot lwong
16n hydrogen cé thé dugc luu trit trong mot thé tich nho. Mot nhém nghién ciru da tong hop dugc
magnesium-niobium c6 kha ning hip thu hydrogen tao hydride Mgo-sNbo,sH,. Qua trinh do su hip
thu hydrogen cua magnesium-niobium tim dugc enthalpy tao thanh hydride Mg 7sNbo,sH, tir
Mg 7sNbg,s va Hy1a -53,0 kJ cho 1 mol Ha.
Xac dinh phan trim vé khdi lwong cta hydrogen dugc luu trir trong Mgo2sNbo,sH,
Hwéng din gidi

a) So dd pin :

(-) (P H, (2)mang khuéch tan ionO,(g)(Pt) (+)
Phan tng xay ra trén dién cuc:
Anode : 2H»(g) + 40H(aq) »  4H,O(/) +4e
Cathode: Ox(g) +2H,O(/) + 4¢” - 40H (aq)
b) E°ox =E’uode =-0,83 V; E°rea =FE° cathode =0,40V
E°en =0,40V-(-0,83V) = 1,23].C"' va n=4
36.10°J _1C  1mole 2molH,

1kWh 1,23J  96485C 4 mole

¢) Mg : 24,0amu x 0,75 = 18,00 amu
Nb : 92,9amu x 0,25 = 23,23 amu
H :1,00amux 2 = 2,00amu
Téng= 43,23 amu
%H (vé khdi lugng) = (2,00amu/43,23amu)x100% = 4,63

1,2%10° kWhx =1,82.10* (mol)
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Cau 9: Phan tng oxi hoa — khu. Pin di¢n (khong lién quan phtrc chat).
1. Cho so d pin dién sau: (-) Pt| OH,H, || NOs", NO,, OH | Pt (+)
Viét cac qua trinh & cac dién cuc va phan tng xay ra khi pin hoat dong.

2. Hudng nghién ciru mai cho ngudn ning luong du trir 6n dinh va lau dai 1a pin hién hoa véi cac
dién cuc dugc 1am tir lithium 16ng va antimony (long hodc ran), dung dich chat dién ly 1a hdn hop
noéng chay cac mudi lithium (LiF — LiCl — Lil). Trong qua trinh phong dién, cac phan tmg xay ra
trong pin nhu sau:

Li—Li" +1e

2Li"+ Sb + 2e — Li;Sb
Stc dién dong cua pin (EMF) giam khi phan mol cia lithium ting trong vat liéu lam dién cyc
antimony. D) thi biéu dién gia tri EMF theo phan mol cia lithium (x.) & 450°C véi dién cuc

antimony ran nhu sau:
1,00

0,80

0,60

EMEF (V)

0,20

; . : . , ; — - : | (1)

0 0,10 0,20 0,30 0.40 0,50 0,60 0,70 0,80 0,90 1,00
a. Gia tri EMF giam vé 0 khi gia trj x.; vuot qua gi6i han. Hay xac dinh cong thirc héa hoc tng véi ti
1€ Li : Sb gioi han.
b. Tir d6 thi ta thay gid tri EMF giam tir 0,90V vé 0,86V tai gia tri x.; xac dinh. Viét phwong trinh cia
ban phan ing xay ra trén dién cuc antimony tai gia tri x.; nay.
¢. Hay tinh mat d6 nang luong (theo Whkg™) c6 thé duoc du trit khi pin hoat dong tai 450°C véi dién
ap tdi thiéu cua pin la 0,89V. Gia st vat liéu lam anode va cathode déu nam & ti 1& can b::ing. Biét:
khdi luong dién ly bang 10% tong khdi luong cta cac dién cuc; nguyén tir khoi: Li =7, Sb = 122.
Huéng din giai

1)Phéan Gng xdy ra ¢ dién cuc:
Anode (—)Z Hz(g) + 2OH-(aq) — 2H20(1) + 2e
Cathode (+): NOsaq + H2Ogy + 26 — NOy g+ 20H (o)
Phan Ung x4y ra khi pin hoat dong:
Hag + NOsag — NOzug+ HaOq
2) Anode (-) - Li: Li—Li"+ le
Cathode (+) — Sb: 2Li"+ Sb + 2e — Li,Sb
Phan Umg x4y ra khi pin hoat dong:
2Li + Sb — Li,Sb (*)
a. EMF =0 khi x;;=0,75= Li:Sb=0,75:0,25=3: 1 = Cong thuc: Li;Sb

b. x1i=0,65=Li:Sb=0,65:035=13:7=1,86
Phan g ¢ cathode (+) — Sb: 1,86Li" + Sb + 1,86e — Li;Sb
¢. Gia st pin ¢6 n; = 2 mol, ng,= 1 mol (ti 1& can bang).
Ning luong tich trit bang véi ning luong Gibbs cia phan tng (*):
A/G = -nEF =-2.0,89.96485 = - 171743,3 (J.mol") = 47,71 (W.h)
Khéi lugng pin: m = 1,1.(2.7+122) = 149,6 gam.
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Mat d6 ndng lugng cua pin: 47,71/0,1496 = 318,92 (Whkg™)
Ciu 10: Cac té bao nhién liéu chuyén hoa nang lugng héa hoc ddt chay trong mot té bao nhién liéu
thanh nang luong dién. Mot nhém céc nha nghién ctru di phat minh ra té bao nhién liéu str dung
duong mia (C1,H»01). Hé ndy bao gdm hai binh phan tmg. Binh phan tng bén trai chira duong mia
va céac ion VO** trong dung dich acid manh. Khong khi dugc dwa bom vao binh bén tay phéi cling
chtra cac ion VO** trong dung dich chtra acid manh. Hé c6 chira mot pin ¢ trung tim chiu trach nhiém
san sinh dong di¢n. Trong binh bén trai VO2+ bi khir thanh V3+ va duong mia bi oxi hoa thanh CO,
Trong binh bén phai, VO*' bi oxi héa thanh VO,". Té bao nhién liéu hoat dong theo mé hinh bén
duoi.
carbon

dioxide v T v¥ nitmge_r;

e—:|— l——

1. Viét cac phuong trinh cén bang cho tit ca cac phan tng trong (a) binh bén trai va (b) binh phan
ung bén phai

2. Tinh thé tich khong khi can bom vao & 250C va 101 kPa vao binh bén phai, d6i v6i su tiéu thu 10 g
dudng mia & binh con lai (khong khi chira 21% thé tich Oxi)

3. Tinh c4c gia tri x va y (theo V) tir so dd Latimer sau

X

VO - vosomy v T

Trong pin, & trung tdm gitta binh phan Umg, cac nira phan Uing sau xdy ra trong qua trinh xa di¢n
V¥(ag) + H,O — VO*(aq) + 2H  + e (1)
VO;(ag)+ 2H (aq) + € — VO*(aqg) + H,O (2)
Thé khir chuan cta: Ey, jeov = 0,34V, By geno. = 1,00V
Gia thiét nong do ban dau cua V' va VO, tuong tmg bang 2 M (thu duogc tir cac phan tng dién ra
trong binh)
4. Xac dinh noéng do caa V**, VO, va VO*' trong khi thé pin 1 0,32V. Nhiét d6 cua binh phan tng 13
25°C
Huéng din giai
1) Binh bén trai
Catot (+): VO* + 2H" + e — V** + H,0
Anot (-): Ci;H»O4; +13H,0 —12CO, + 48H" +48¢
Binh bén phai
Catot (+): O,+4H" + 4e — 2H,0
Anot (-): VO,"+ H,O+¢ —> VO,  +2H" + ¢

2)
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45 45 10 N
Ny, = —0 heen = ——=10.351 mol
0,351.5,314.295 100 .
V= DT T 0,041 m
oo 21

3)
y-1,2.2=-0,89.3— y=-0,27V
140,34 -0,27 = x. 3 — x = 0,357V

4) E° pin = 1-0,34 =0,66 V

V¥(ag) + H:0 — VO (ag) + 2H" +¢ (1)

VO, (ag)+ 2H"(aq) + ¢ — VO*(aq) + H,0O (2)
V¥ +V0O," - 2VO*

Bd 2 2
Cb 2-x 2-x 2x
- vo© [ 5 o)
[]L[]:\L;IZIT [ ] — 066 [].[]_“"‘]‘1]_F rj'] =117
g - MAl) g S L
1 [1 ][w:}. ] 1 (2=x)
Epin =E%nn + _

Cau 11: Pin nhién liéu hién nay dang dugc cic nha khoa hoc hét sirc quan tim. Pin nay hoat dong
dua trén phan tng: 2CH30H(I) + 30,(k) — 2CO,(k) + 4H,0(1)
(a) Viét so dd pin va cac phan tng xay ra tai cac dién cuc sao cho khi pin hoat dong xay ra
phén Gng trén.
(b) Cho thé chuan cuia pin E° = 1,21V, hay tinh bién thién ning luong Gibbs AG® cta phan
ung.
(c) Biét thé dién cyc chuan ciia Catot & pH=0 1a 1,23V. Hay tinh gia tri £° & pH=14. Khong
tinh todn hay so sanh £°;;, & pH = 0 va pH=14.
(d) Néu nhimg wu diém cua viéc sir dung phan tng ndy trong pin nhién liéu so v&i viéc dot
chay CH;OH.
Hwéng din giai
a) Anot: CH;0H + H,O — CO, + 6H" + 6¢
Catot: O, + 4H" + 4e — 2H,0
— phan tng: 2CH;OH + 30, — 4H,0 + 2CO,
So 6 pin (-) P{(CO,) | CH;0H, H | | H"| Pt(02) (+)
b) AG® = -nFE° =—(12 mol)(96485 J/V'.mol)(1,21 V) =-1,40x10° kJ
¢) Su dung phuong trinh Nernst
. RT
4F
Trong phan tmg khong xuat hién H* hay OH nén E°,;, khong phu thudc pH.
d) Khong mat nhiét ra moi truong va khong mat NL trong sudt qué trinh bién doi nén cong co ich
thuc hién nhiéu hon,

E=F ln[h’ ' T — 1,234 [].[]5@1]:-;[][] ”]: 0.40(1)
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Phan V: BAI TAP TRAC NGHIEM (IT NHAT 20 CAU)
Cau 1: Mot pin dién g(‘Sm dién cuc la mot so1 day bac nhung vao dung dich AgNO; va dién cuc kia la
mot soi day platin nhung vao dung dich mubi Fe?* va Fe**. Néu [Ag'] = 0,1M va [Fe?'] = [Fe*'] = IM

cox B =AOEVOE =407V
va biét S thi strc dién dong cuia pin la

A. 0,030V. B. 0,029V C. 0,015V D. 0,020V.
Hwéng din giai
Thé cua phan trng (sdd cua pin) ¢ di€u kién chuan:
EZ =EiJ g E.. .. =08-(+077) =003V
Néu [Ag']=0,1M va [Fe*'] = [Fe’*] = IM thi sdd cua pin s& la:
0,059 1107
Em= 1 lg 1 -0,03=0029V

Cau 2: Cho phan ung sau: Fe*" + Ag" < Fe’" + Ag

E:I :G.gl'u'll. ES-. Fe :ﬂnm N L A N ,
A9 Aa = . Hang so can bang cua phan tmg ¢ 298K 1a

A. 10,398. B. 3,225 C. 0,933. D. 1,225.
Hwéng din giai

Fe|?1|' +Ag|1|' — Fe‘?‘ir +A g|' 1]
EX =g’ -E' . -E'. . =08-(#77) =003V = " K
Agiag  ReTiRE P b Phan Ung xay ra theo chiéu thuén.

K =lﬂ|| rEY /006 =lﬂ' 003005 _ 3225

Cau 3: Cho cac qua trinh sau day:

(1) Sn” — sn” 3) Cu' — Cu”
@) Mn™ — MnO, (@) Fe* — Fe’
Biét
El . o =+H070VE . =4+034ViE] L =HLSIVE] O =H0SVIE L = HL0TV
Qua trinh nao c6 thé thuc hién duoc b?lng nudc Bromine ?
A. (1), (2), 3). B. (2),(3), (4).
C.(1),2), 4. D. (1), (3), (4).

Huwéng dan giai
Sap x€p cac nira phan ing theo chiéu tang dan cua thé di¢n cuc chuan, ta co:

Sn” 4+ 2e — Sn” E, . .. =F0.15V
Cu™ + ¢ — Cu’ El . =+034V
Fe" +¢ — Fe™ E . =+0.77V
Br. + 2e — 2Br E, .. =tLOTV
MnO, + SH + Se - Mn™ ¢+ 4H.0  E, . =FLSV

Theo qui tic o ta thiy c6 thé thyuc hién cac qua trinh (1), (2), (4)
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EC, =-0037V;E’ _=0440v  E' =126V
& /Fa va  Aut A

Cau 4: Cho = /2
Lap so do pin dién hoa,trong d6 xay ra su oxi hoa ion Fe?' thanh ion Fe** va ion Au’* bi khtr thanh ion
Au’.

/F

A. a) Anode(-) Pt | Fe*";Fe?" | Au*, Au" | Pt (+) Catode.

B. a) Catode(-) Pt | Fe*";Fe?" || Au*, Au" | Pt (+) Anode.

C. a) Anode(-) Fe*"; Fe* || Au**, Au" (+) Catode.

D. a) Catode (-) Fe*";Fe? || Au*, Au" | (+) Catode.
Huwéng din giai

0
Fe*" +3e = Fe BY = 0,037v
0
Fe* +2e = Fe B2 — 0.44v
0 0 0
Fe* +¢ = Fe** B rer =3BL 2B g 77v
P E o o B do d6 ta c6 so d pin nhu sau: Anode(-) Pt | Fe*; Fe?" || Au*, Au™ | Pt (+)
Catode
Phén tmg & anode: Fe’ = Fe*' + le
Phan Umg & catode: Au*'+2e ™ Au'

Phéan Gmg trong pin:  Au’*+ 2Fe* = 2Fe* + Au”
Cau 5: Mot pin dién hoa dugc thiét 1ap boi mot dién cuc Zn nhiing trong dung dich Zn(NOs), 0,25M
va mot dién cuc Ag nhing trong dung dich AgNO; 0,15M (& 25°C). Cho biét

E'. =-070V:E° =08V 1
#n* Zn , strc dién dong cua pin 1a

A.-1,56V. B. 1,56V. C.-1,529V. D. 1,529V.
Hwéng din gidi

_ ., 0,059 : . 0,059 - S

E . =E"+ lg[Zn- = —-0,76 lg0,25=-0778V
P | Pl | -} - -

E . =E" +0059g[Ag 1= 0.,8+0,059]g0,15 = 0,751V

= S0 db pin: (-) Zn | Zn(NO3); (0,25M) || AgNO; (0,15M) | Ag (+)
Cuc am: Zn > Zn* +2e

Cuc duong: Ag'+1le 7 Ag

= Phan mg trong pin: Zn + 2Ag" = Zn*' + 2Ag
E..=E.,.,-E.: ;, =0751-(-0778) =1529V

Cau 6: Cho pin Zn | ZnSOy || Hg:SOx), SO‘Z* | Hg, . Tai 25°C strc dién dong cua pin & diéu kién tiéu
chuan 1a E°= 1,42 V. Cho biét F = 96500 C/mol, gia tri AG® déi véi pin 1
A. -299,536 KJ/mol. B. 299,536 KJ/mol.
C. -149,768 KJ/mol. D. 149,768 KJ/mol.
Hwéng din giai
Phan ng x4y ra tai 2 cuc cua pin:

. S0
Tai cuc (+): Hg,SO4 +2¢ — 2Hg + =4

Tai cuc (-): Zn — Zn** + 2e
Phan Ung x4y ra trong pin: Hg,SO4 + Zn — 2Hg + ZnSO,

AG’ = 3 F.E® = -2.96500.1,552 = -299536 J/mol = - 299,536 KJ/mol
Cau 7: Cho phan ung: Cugy) + CuClyus < 2CuCly,.

Néu tréon mét dung dich chira CuSO, 0,2M; NaCl 0,4M véi bot Cu ldy du. Cho biét Teue = 107,
EY _ =015V;E’. =033V

Cu™/Cu Cu™iCu , hing s6 can bang K cta phan tng trén ¢ 25°C 1a

uigeli.xyz Trang 121



uigeli.xyz
A.535.107. B. 5,35.10%
C.5,35.10". D. 5,35.10™.

Huwéng din giai

Ta co:
Cu* +2e — Cu AG,
Cu** + 1e — Cu’ AG,
Cu' + le — Cu AG;
= AG, =AG, -AG, = 'lFEg..-:. =—2FE2 210 +lFE2 oy =270335-015=052V
Ta co:
E.._.=E' +{].ﬂ59|g[cu?_] =015 +G.{]59Igﬁ_:—2 =0498V ([Cu' ] =T_ _ACI'])
B S [Cu’] (10 */0.4) -
E .o, =Eg -, TO059IgICu'] =0,52 +0,0591g(10 10,4) =013V ([Cu' ] =T_/[CI'])
b) Khi cén bang:

-y
K= 10" %% = 535107, K,=(107y2=10"
Vay: K=K,*K,=5,35.10.

Cau 8: Thém V (mL) dung dich K,Cr,O; 0,02M vao 100mL dung dich FeSO, 0,12M (tai pH = 0 va
khong dbi trong subt qua tinh phan ung), thu dugc dung dich A. Cho biét:
El .- =0770VIE = 1330V

' Gia tri thé khtr ctia cip Fe*'/Fe** trong dung dich A khi V =
50 mL la

A. 0,386V. B.0,771V. C. 0,170V D. 0,560V.
Huwéng din giai

]

Trong méi trudong acid manh, €07 oxi hoa Fe** theo phan (g sau:
6.0L330- 0,771
2 — _ 1y ooEE .56
oFer + CnO7 4 ur €= 6 + 20 + 1,0 Ko =10 770 =107 g,
Vi K rat 16n nén coi phan tmg (1) xay ra hoan toan.
Khi V=50 mL
Sau khi cho hét 50 mL dung dich K,Cr,0, tinh lai ndng d6 cac chat:
2 = —G'lz'lm:ﬂ.ﬂ-ﬁ (M)
F< 100+ 50
00250 002
L= - (M)
SE 1004500 3
2+ erof' + 3+ 3+
Theo (1): 6Fe”"+ ~ 277 + 14H"— 6Fe™ + 2Cr" + H,O
0,02
Trude phan tng (M): 0,08 3
0,04
Sau phan tmg (M): 0,04 - 0,04 3
O thanh phan gi6i han:
C . =004M:C  =004M:C_ = ¥ M

Vi phan tig (1) ¢6 K, rat 16n nén can bang nguoc lai c¢6 hang s6 can bang rat nho, coi nhu sy phan li
nguoc lai khong dang ké.
Do de: [F& 15C,. =004 M:[Fe ] =C =004 M
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00592
+ lg

.'|. Fe Fe' e I =

[Fe']

Feo ]

= 0,771 (V)

Ciu 9. Dudi day 1a gian d Latimer cia mot chudi tiéu phan chira luu huynh & pH = 0. Cac gia trj thé
tinh theo Volt:

+0,569 y
H,50,

| +0,158 T
| +0,456

B. 0,253V va -0,400V.
D. -0,253V va -0,400V.
Huwéng din gidi

+0,600 +0,144

HS0,” — 5,042 5,0, 55—

H,S

Giatrixvayla
A.-0,253V va 0,400V.
C. 0,253V va 0,400V.

201550509 -
X=— ]E] - =—0,253V

3.0,456-0,509
oo —1‘\(1' S0 0,400V

Cau 10: Mot pin duoc cAu tao boi 2 dién cuc: dién cuc thir nhét gé)m mot thanh dé)ng nhung trong

dung dich Cu?* ¢6 nong d6 102 M; dién cuc thir 2 gdm mét thanh ddng nhung trong dung dich phirc
0
Curt/cu =

chat [Cu(NH;),]** c6 ndng d6 102 M. Sirc dién dong cia pin & 25°C 1a 38 mV. Cho biét:
0,34V, ndng do (mol.L™) ctia ion Cu®* trong dung dich ¢ dién cuc 4m 1a
A. 1,50.10* mol.L". B. 5,15.10* mol.L™".
C. 1,510 mol.L". D. 5,15.107 mol.L™".
Huéng din giai
Dién cuc Cu nhung trong dung dich phuc chit [Cu(NH;),]>":
E =0 =Eg & ity +(0,059/2)Ig[Cu” ]

Ma [Cu*] tu do trong dung dich nay thép hon so véi dién cuc Cu*/Cu con lai, nén dién cuc Cu
nhiing trong dung dich phtrc chit [Cu(NH;),]*" ¢ dién thé < dién cuc con lai va dong vai tro cyc am.
Ta c6 pin: (-) Cu | [Cu(NH3)4]* 10”M || Cu** 10”M | Cu (+)

Strc dién dong cua pin:

10°

0,059 2.
—| = Ig[Cu~ ] , =-3,288

AE=E_. .. -E... =0038=

— [Cu' ], =51510"M

Cau 11: Hoa tan 13,68 gam mudi MSO, vao nude duge dung dich X. Dién phan X (véi dién cuc tro,
cudng d6 dong dién khong doi) trong thoi gian t gidy, dugc y gam kim loai M duy nhit & catot va
0,035 mol khi & anot. Con néu thoi gian dién phéan 1 2t gidy thi tong s6 mol khi thu duoc & ci hai
dién cuc 1a 0,1245 mol. Gid trictay la

A. 4,788. B. 4.480. C. 1,680. D. 3,920.
Huéng din giai
% t(s): n. = 0,14 mol 2t (s) > n.=0,14.2 = 0,28 mol.
Catot (-) Anot (+) Catot (-) Anot (+)
M* +2e - M 2H,0 — 0,1 +4H™+ 4e M* + 2 — M 2H,O0 — O, + 4H" +
0,14 — 0,035 — 0,0855 «— 0,171 4e

0,07 0,14 2H,0O +2e — H,T + 20H" 0,07 «

0,109 < 0,545 0,28
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M, - 508 150 M, —64—y-m. - 64.0,07- 4 48gm
153, G,QBEIS I Tu “ I

Céu 12. Dién phan dung dich mudi MSO, (M 1a kim loai) véi dién cuc tro, cudng do dong dién
khong d6i. Sau thoi gian t gidy, thu duge a mol khi & anot. Néu thoi gian dién phan 13 2t gidy thi tong
s6 mol khi thu dugc & ca hai dién cuc 1a 2,5a mol. Gia sir hiéu suat dién phan 1a 100%, khi sinh ra
khong tan trong nudc. Phét biéu nio sau day sai?

A. Tai thoi diém 2t gidy, c¢o bot khi & catot.

B. Tai thoi diém t gidy, ion M> chwa bi dién phan hét.

C. Dung dich sau dién phan c¢6 pH < 7.

D. Khi thu duoc 1.8a mol khi & anot thi vin chua xuat hién bot khi & catot.

Huéng din giai

<+ t(s) % 2t (s) = n.=4a.2 = 8a mol.

Catot (-) Anot (+) Catot (-) Anot (+)
M*+2¢ —-M | 2H,0 — O, +4H + 4e M* +2¢ - M 2H,0 — 0,1 +4H+ 4e
2a<«4a—2a a — 4a 3,54« 7a 2a < 8a«<8a

2H20 + 26 d HzT +
20H"
a<—0,5a—a

A. Pung. 2t (s) c6 0,5a mol khi H, ¢ catot. N

B. Dlng. Theo 2t (s) thi c6 3,5a mol M**; & t (s) m&i c6 2a mol M** bi dién phan nén van con du.
C. Pung. Sau dién phan c6 8a mol H" va a mol OH" — du 7a mol H" nén dung dich ¢6 pH < 7.
D. Sai. Kni o ~F&MA)=N. =7 2almol)=n, =7,2a-7a=02aM0 oo g 6 bot khi.

Cau 13. Dién phan dung dich X chira a mol CuSO, va 0,2 mol KCI (dién cuc tro, mang ngan xép,
cuong d6 dong dién khong dbi) trong thoi gian t gidy, thu duoc 2,464 lit khi & anot (dktc). Néu thoi
gian dién phén 1a 2t gidy thi tong thé tich khi thu dugc & ca hai dién cuc 1a 5,824 lit (dktc). Biét hidu
suat dién phan 100%, cac khi sinh ra khong tan trong dung dich. Gia trj ctia a 1a

A. 0.15. B. 0,24. C. 0,26. D. 0,18.
Huéng dan giai
 t(s): nwi = 0,11 mol % 2t (s) = n. = 0,24.2 = 0,48 mol; ni, = 0,26 mol
Catot (-) Anot (+) Catot (-) Anot (+)
Cu*"+2e — Cu | 2ClI' — CI,} + 2e Cu* +2e — Cu 2ClI' — CL1 + 2¢
0,2 —-0,1—-0,2 0,15—0,3 0,2 - 0,1 -0,2
2H20 g OZT + 4H++ 46 2H20 + 26 — HZT + 2OH_ 2H20 ad OZT + 4H++ 46
0,01 — 0,04 0,18 < 0,09 0,07 <«
0,28

Céu 14. Dién phan 200 ml dung dich hdn hop gom CuSO, 0,3M va NaCl 1M (dién cuc tro, mang
ngan xOp, hiéu suat dién phan 100%, bo qua su hoa tan cua khi trong nude va su bay hoi cta nudc)
v6i cudng d6 dung dich khoéng dbi 0,5A trong thoi gian t gidy. Dung dich sau dién phan co khdi
luong giam 9,56 gam so v6i dung dich ban dau. Gia tri cta t 1a
A. 27020. B. 30880. _ C. 34740. D. 28950.
Huwdéng dan gidi
o N ., =0203=006m0ol; n,_, =02.1=02(mol).

Catot (-) Anot (+)
Cu*" +2e — Cu 2ClI' — Cl1 + 2e
0,06 — 0,12 — 0,06 02 — 0,1—>0,2
2H,0 + 2e — H,7 + 20H" x— 0,5x— x
0,08 — 0,04
x-012
x-0,12—> 2

- Gia str bén anot CI" dién phan hét = mug giam = My + Mo, M, _ 0,06.64 +0,1.71 + 0,04.2 = 11,02
>9,56 = Vo6 li = Bén anot Cl chua dién phan het.
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m., M, -m, =640,06 7105x - 2.*‘3’12

= Myq gidm —

=9 5%=x=01ompl

n, =x=016= %:»t:ﬂiﬁ&]{g]

=
Cau 15. bién phan 200 ml dung dich gém CuSO, 1,25M va NaCl a mol/l (dién cuc tro, mang ngan
x6p, hiéu suat dién phan 100%, bo qua sy hoa tan cua khi trong nudc va su bay hoi ctia nuéc) véi
cuong d6 dong dién khong ddi 2A trong thoi gian 19300 gidy. Dung dich thu duoc c6 khdi lwong
giam 24,25 gam so v6i dung dich ban dau. Gia tri ctia a la
A. 0,75. B. 0,50. _ C. 1,00. D. 1.50.
Huwéng dan giai

= 1UF = 0.4 mol; e, =02125=025M0i 14, =0,2a(ma).

Catot (-) Anot (+)
Cu*" +2e — Cu 2ClI' - CI1 + 2¢
0,25>0,4—0,2 0,204

0,2a — 0,1a— 0,2a
2H20 — OzT + 4H++ 46
04-0,2a
4 —04-0,a
- Gia st bén anot chi c6 CI” dién phan = mgd gigm = Mcy + Mcp = 0,2.64 + 0,2.71 =27 > 24,25 = Vo

li
= Bén anot CI dién phan hét, nuéc da dién phan

‘m, =6402+ 7L0la: 22402

M., M
= Md giam = .
Cau 16. Di¢n phan dung dich X chira m gam hon hop Cu(NOs), va NaCl voi dién cuc tro, mang ngan
x6p, cudong do dong dién khong doi I = 2,5A. Sau 9264 gidy, thu duoc dung dich Y (vAn con mau
xanh) va hon hop khi & anot c6 ti khéi so véi H, bang 25,75. Mit khac, néu dién phan X trong thoi
gian t gidy thi thu duoc téng s6 mol khi & hai dién cuc 14 0,11 mol (sé mol khi thoét ra & dién cuc nay
gép 10 14n s6 mol khi thoat ra & dién cuc kia). Gia thiét hiéu suét dién phan 1a 100%, cac khi sinh ra
khong tan trong nudc va nude khong bay hoi trong qué trinh dién phan. Gié tri cua m la

=2425=a=15

A. 30,54. B. 27,24. C. 29,12. D. 32.88.
Huéng din giai
% 9264 (s): n= 0,24 mol *t(s)
Catot (-) Anot (+) Catot (-) Anot (+)
Cu**+2¢ —Cu | 2ClI — Clot +2e Cu*" +2e — Cu 2ClI' - CI1 + 2¢
0,08 «— 0,04 — 0,08 0,15+0,3 0,08 «— 0,04 — 0,08

2H,0 — O, + 4H'+

2H20 + 26 — HQT +

2H20 — OQT + 4H++ 46

4e 20H 0,06 —
0,02 — 0,01 0,24
|ng, =xmol  [BTe:2x+ 4y=024
_ SR e, —X=Y=004mol
- Tai 9264 (s): (Mo, =ymol M, =515—==0x=y
Moo + Moz = 011 Mo = Me+ Ny =0Q1moi= 1, =0,06r0l
‘ ﬂ<-,._-,.1;.: _ 1{] =% |ﬂ<-.-;_-.:-: - n_ = G_, Glml
- Tai t(s): Neicas
Moy, =N, =015moln,, =n, =008mol=m=3283gam

Céu 17. Pién phan dung dich X gébm CuSO, va KClI (ti 1& mol twong tng 1 1: 5) véi dién cuc tro,
mang ngan xdp, cudng do dong dién khong doi I = 2A. Sau 1930 gidy, thu duoc dung dich Y va hdn
hop khi gom H, va Cl, (c6 ti khdi so voi H, 1a 24). Mt khac, néu dién phan X trong thoi gian t gidy
thi khéi lwong dung dich giam 2,715 gam. Gia thiét hiéu suat dién phan 1a 100%, cac khi sinh ra
khong tan trong nudc va nudc khong bay hoi trong qua trinh di¢n phan. Gia tri cua t la

uigeli.xyz Trang 125



uigeli.xyz

A. 3860. B. 5790. C. 4825. D. 2895.
Huéng din giai
1930 (s): n= 0,04 mol *t(s)
Catot (-) Anot (+) Catot (-) Anot (+)
Cu*' +2e — Cu 2CI' — CIt +2e Cu* +2e — Cu 2ClI' — Clt + 2e
0,01 « 0,02 0,04 «— 0,02 « 0,01 — 0,02 — 0,01 0,05— 0,025 — 0,05
2H,0 + 2e — H,1 + 20H" | 0,04 2H,O0 + 2¢ — H,T + | 2H,0 — O,1 +4H™+ 4e
0,02 < 0,01 20H" y —
2X «— X 4y

_ TE ke _ n
Tai 1930 (5): ™. -0,02 (mol }—2%%_,n, = 0,01 (rmol)—"—>n,_,

- Tai t(s): Gia str CI" dién phén vira hét

oo Mg emg emy =00L64- 00257100152 =2 445 2,715

dd giam — . :

= CI dién phéan hét, H,O da tham gia dién phan.

[Ny, =xmol  [Be:0,02+ 2x=005+ dy _ [x=003
f—

N, =ymol | My, = 00164+ 0,025.71+ 2x+ 2y = 2,715 |y=00075

~0,01mol =n, =0,05m0.

=N, =008=1=3800s

Céu 18. Pién phan dung dich X gdm 0,2 mol NaCl va a mol Cu(NOs), (vdi cac dién cyc tro, mang
ngan x6p, cudng do dong dién khong thay d6i), thu dwoc dung dich Y ¢6 khdi luong giam 17,5 gam
so voi khdi luong cia X. Cho m gam Fe vao Y dén khi cac phan tng xay ra hoan toan, thu dugc dung
dich Z, khi NO (san pham khir duy nhit cua N*5) va (m — 0,5) gam hdn hop kim loai. Gia thiét hiéu

suat dién phan 13 100%, nuéc bay hoi khong dang ké. Gié tri cua a la
A. 0,20. B.0,15. C. 0,25.
Huéng din

. 0.35.

Vi dung dich Y sau dién phéan tac dung véi Fe thu dugc khi NO = Anot ¢6 H,O dién phan tao H';
sau phan tg thu duoc hdn hop kim loai = Y chita Cu®* = Catot Cu®* chua dién phan hét.

Catot (-) Anot (+)
Cu* +2e — Cu 2ClI' — CI1 +2e
Pu:x —» 2x — x 02 0.1 02
dusa-x 2H,0 — 021 +4H" + 4e
' y —4y
‘IT'IIIJ m 6‘%}{ [},JT?]_ 323.! 17.5 |'x=[]ll5m|
Tac()he‘Btezx Ay Uz |.Y=U.E125rml
" Na :0,2nol
] NO, :Z2amol —>hhk|m|r.:}1||cu NOT FeiNOL.
‘CLF' :a-0,15mol 17 ),
dy= 2 S
m (gam) Fe +ddY 'H :dy=01mol

Vi kim loai du nén sau phan tng chi thu dugc mudi Fe?',
PTHH: (1) 3Feq + 8H' + 2NOs — 3Fe* + 2NO1 + 4H,0
0,0375 0,1  2a(a>0,15= NOy du)
(2)Fe + Cu*'— Fe* +Cu
a—0,15—a—0,15 — a—0,15 (mol)

Mgim loai giam — MFe tan —

Meu o tanh = 56 (0,0375 +a— 0,15) — 64(a—0,15) = 0,5 = a = 0,35 mol

Cau 19. Hoa tan hoan toan m gam hdon hop CuSO, va n (mol) NaCl vao nudc, thu duge dung dich X.
Tién hanh dién phan X véi cac dién cyc tro, mang ngin xbp, dong dién c6 cuong d6 khong d6i. Tong
s6 mol khi thu dugc trén cd hai dién cuc (n) phu thudc vao thoi gian dién phan (t) dugc mo ta nhu dd
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thi bén (dd thi gip khuc tai cac diém M, N). Gia thiét hiéu suat dién ' 1 (mol)
phan 1a 100%, bo qua sy bay hoi ctia nudc. Gid tri cia m la
A.2.77. B. 7,57.~ C.5,97. 0,045
, Huwong dan giai N
Doan 1 doc hon doan 2 = Tai M: CI hét, Cu*" du 00101...... M
- Taia(s): n.=ng = 2ncp = 0,02 mol (a gidy) d = >
- Tai 6a (s) = n. = 0,12 mol. (gidy)
Catot (-) Anot (+)
Cu** +2¢ — Cu 2ClI" — Cl,+ 2e
0,05 < 0,1 0,02 0,01 0,02
2H,O0 + 2¢ — H, + H,O — O, +4H "+ 4e
20H 0,025 — 0,1
0,02 «0,01

m = 0,05.160 + 0,02.58,5 =9,17 gam.
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Cau 20. Hoa tan hoan toan m gam hon hgp CuSO, va NaCl vao
nuée, thu dugc dung dich X. Tién hanh dién phan X véi cac dién
cuc tro, mang ngin x6p, dong dién c¢6 cuong do khong do6i. Tong
s6 mol khi thu dugc trén ca hai dién cuc (n) phu thudc vao thoi
gian dién phan (t) dugc mo ta nhu d6 thi bén (dd thi gip khuc tai
cac diém M, N). Gia st hiéu suat dién phéan 1a 100% bo qua su bay

021

0,04

i n (mol)

hoi ctia nudce. Gia tri ciia m 1a: ’ > Helay)

A. 17,84. B. 11,08. 3 C. 13,42. D. 15.76.

) ’ Huwdng dan giai

DPoan 2 doc hon doan 1 = Cu?" hét tai a gidy.

a(s); n.=0,08 3,5a (s): n. = 0,28 mol

Catot (-) Anot (+) Catot (-) Anot (+)

Cu* + 2¢ — Cu° 2CI' - Cl, + 2e Cu* +2e — Cu 2CI' - Cl, + 2e
0,04 « 0,08 0,04 0,08 0,04 — 0,08 2x  x  2x

2H,O + 2¢ — H, + H.O — O, + 4H" +
20H 4e
0,2 —0,1 y 4y

[x+y=021-01_|x=008

m=160.0,04+ 58,5.016- 1576
12x-4y=028  |y=003 > 76gam
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	VI. Bài tập trong các đề thi
	VII. BÀI TẬP TỰ LUYỆN
	2. Dung dịch X thu được sau khi trộn 100 ml dung dịch KMnO4 0,04M, 50 ml H2SO4 2M, 50 ml dung dịch FeBr2 0,2M


