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PHAN UNG OXI HOA - KHU

M6t vai khai niém

Ban phan trng khtr Ban phan rng oxi héa
Chét oxh (1) + e — chéat khir (1) Chét khi¥ (2) - e — chat oxh (2)
VD: Cl, (k) + 2e — CI- (dd) VD: Na (r) — e — Na* (dd)

Phan rng oxh - khtr
Chét oxh (1) + chat khir (2) — chat khtr (1) + chat oxh (2)
VD: Cl, (k) + 2Na (r) — 2Na* + 2CI- (dd)
Cl,/2CI-. Na*/Na : c&p chat oxh/chat khiy lién hop




Sé oxi hoa

S6 oxi hoa: dién tich hinh thérc clia nguyén tb
S6 oxh I&n nhét: chi co tinh oxi hda
Sé oxh thap nhét: chi co tinh khiy
S6 oxh trung gian: tinh oxi héa va tinh khty

Nguyén tb s:

sb oxh = sb th&r tw nhém

Nguyén té p:
Sé oxh = sb the tw nhém — 2n

S6 oxh (+) I&n nhat = sb tht tw nhom

S6 oxh (-) thap nhét = sb th&r tw nhém — 8

Trang thai sé oxi hoa co thé cta cac nguyén té nhom chinh

n=0—-4

Nhom S6 oxi héa
1 +1; 0; -1 (H)
2 +2; 0
3 +3; 0
4 -4;-2;0; +2; +4
C:-4;-3;-2;-1;0; +1; +2; +3; +4
5 -3;-1; 0; +1; +3; +5
N: -3; -2; -1; 0; +1; +2; +3; +4; +5
6 -2; 0; +2; +4; +6
0: -2; -1 (0,2); -1/2 (0,); 0; +2; +4 (O,)
7 -1; 0; +1; +3; +5; +7
F:-1;0
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Trang théai sé oxi hoa ctia mét vai nguyén té d

Nguyén to Sé6 oxi héa Nguyén to Sé oxi héa
Sc +3;0 Ni +4; +3; +2; 0
Ti +4; +3; +2; 0 Zn +2;0
Vv +5; +4; +3; +2; 0 Hg +2; +1 (Hg,?*); 0
Cr +6; +3; +2; 0 Cu +3; +2; +1; 0
Mn +7; +6; +4; +3; +2; 0 Ag +3; +2; +1; 0
Fe +6; +3; +2; 0 Au +3;+2; +1; 0
Co +4; +3; +2; 0

S6 in dam: trang théi sb oxi hda thuong gép ctia nguyén té trong tuw nhién
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Phan trng oxi hoa — khtr

Viét phwong trinh phan &ng oxi hda — khiy

1. Xé&c dinh trang thai sb oxi héa clia cac nguyén tb trong tac chéat
2. Dy doan trang thai §6 oxi héa cla san pham: §6 oxi héa cua
nguyén to trong san pham bén hon so6 oxi héa ban dau

3. Can bang sb electron trao doi

4. Can bang dién tich (phwong trinh ion thu gon) & céan bang
nguyén to
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Bai tap
Viét phwong trinh phan ng
Kali permanganat phén wng voi dung dich hydro peroxide
trong moi trwdng kiém va maoi trwdng acid
Chi (V) oxide phan rng v&i dung dich acid clohydric dam dac
Sé&t (Il clorur phan &ng v&i dung dich acid hydro iodic
Ozone lam iot thoat ra tir dung dich kali iodur

Dién cuwc

bién cwc: bé mat noii xay ra ban phan (ing oxi h6a hodc ban
phan ng khir, c6 thé tham gia hoac khéng tham gia vao
phan &rng

bién cwc tro: khdng tham gia vao phan rng oxi héa - khtr
Catod: dién cwc xay ra qua trinh khiy

Anod: dién cwc xay ra qua trinh oxi héa
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Qua trinh dién phan

Bién phan: qua trinh lam phan *ng khéng tw xay ra c6
thé xay ra dwoc dwdi tac dung cua dién nang

Cathode
Sodium deposits

Cr-

Molten NaCl

Pin Galvani

Pin: phan (rng oxi héa — khir tw xay ra va tao dién nang
Pin tiéu chuan: khi tac chat va san phadm & trang thai bén vé
mat nhiét ddéng hoc
Ap suét riéng phan cla chéat khi: 1atm
Chét ran & trang thai tinh khiét va dang thu hinh bén nhiét dong
Céc ion trong dung dich c6 néng dd 1M
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Pin Zn|Zn2*(1M)||Cu?* (1M)|Cu

Zn — Fn’t 4 2e Cu?* 4+ 2¢ — Cu
Oxidation, anodc Reduction, cathode

Zn + Cu?* - Zn?* + Cu AE =1,100 V

R =T
- L - i +
'I‘/ _h \.":!mwl.:r — )

Cu + 2Ag* = Cu?* + 2Ag
(5% agar) NOs—

Q;K% Soride %«EQ AE = 0,462 V

NOyT
Cuisk | L
cu‘2+
1 M CuSiy
Cuis) — Cu* +2e Agt 4 e — MAgls)
Oxidation, anode Reduction, cathode
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Thé dién cure tiéu chuan

Hiéu thé cla pin cang I&n cho biét phan &ng oxi hoa —
khir cang dé xay ra theo chiéu thuan

Dy doan twong ddi dd manh cla céc tac nhan oxi hoa
va tadc nhan khir; chiéu hwéng xay ra phan (rng

13

Pién cwc Hydro tiéu chuan: quy wéc E° = 0,00 V

hydrogen
cas i

1 ol clt‘rf3 \l
+
H tanp j
platinatm
blacl:

electrode

1
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IH" 4+ 2 — Hy
Reduction, cathode

Anod: Zn - 2e > Zn% Catod: 2H* + 2e > H,
Zn + 2H* > Zn?* + H, AE =0,763V

Voltmeter

KrCr
Salt bridge

H, — 2H* + 2&- Cu?* + 2¢~ — Culs)
Oxidation, anode Reduction. cathode

Catod: H, — 2e > 2H* Anod: Cu?* + 2e - Cu
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Thé dién cuc c6 gia tri dwong Thé dién cuc c6 gia tri am

- Qua trinh khtr xay ra thuan lgi hon | - Qua trinh khtr xay ra khdong thuan
S0 v&i qua trinh khr 2H* + 2e — H, |lgi so v&i qua trinh 2H* + 2e —» H,

- Dién cwc dong vai tro la catod so |- Dién cwc dong vai tro la anod so
v@i dién cwe hydro tiéu chuan v&i dién cwc hydro tiéu chuan

17

Quy wéc: thé dién cuwc ghi theo qué trinh khir (thé khir tiéu chuén)

Zn2+ + 26 —> Zn Eozn(2+)/zn = - 0,763V
Cu?* + 2e - Cu E%ueyicu = 0,337V
2H* + 2e — H, E% a2 = 0,000V

Thé kht tiéu chuan cang Ién
- Tinh oxi hda cua dang oxi h6a cang manh
- Tinh khir cia dang kh lién hop cang yéu
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Gia tang doé
manh cua
dang chét
oxh
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Bai tap

Sap xép céc chét theo thr tw tinh oxi héa tang dan:

Dang kh

Dang oxh A
- lien hop

Fargy + 267 — 2F  (aq)
2H *(aq) + 227 — Hapg

Mg “fraq) + 26— Mois)

MnO,, Mg?*, Fe?*, Fe3*, Cr,0,%
Sap xép cac chét theo th tw tinh khir tdng dan
Mn2*, Mg, Fe?*, Fe, Cr3*

Cho biét:

E9(MnO,/Mn2+) = 1,51 V
EO(Fe3*/Fe2*) = 0,77 V

E%(Fe2*/Fe) = - 0,44 V
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Ely v

287

o

—2.37

Gia tang do
manh cua
dang chét
kher lién
hop

E9(Mg2*/Mg) = - 2,37 V
E%(Cr,0,2/Cr3*) = 1,33 V

18/3/2019

10



18/3/2019

Dw dodn chiéu hwéng cda phan irng oxi hoa — khay

Phan &ng: OXH, + K, - K; + OXH,

0= FO — FO
AE"=E OXH1/K1 E OXH2/K2

AGO= - NFAE? = - RTInK,

21

n: sb electron trao déi F: hang sb Faraday (96485 C/mol)
AG?: sy bién dbi nang lvong tw do Gibbs ctia hé (J/mol; k/mol)

R: hang sb khi li twéng (8,314 J.K-1.mol1)

T: nhiét d6 tuyét déi (K)

AGO AED K, |Chiéu hwéng phan irng
- + >1 Phan &ng tw xay ra theo chiéu thuan
0 0 1 Phan &ng & vi tri can bang
+ - <1 Phan (rng tw xay ra theo chiéu ngwoc lai

22
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Bai tap
NaClO,yq) + Clyiy — ClOyy + NaCl 4y
Can bang phwong trinh
Tinh hang sb can bang ctia phan &ng? Hay cho biét
phan (rng c6 thé tw xay ra & dktc hay khdong?
Cho biét: E9(CL,/2CI") = 1,36 V
E9(CIO,/CIO,") = 0,954 V/

23

Anh hudéng cta nbéng dé (a4p suét rieng phan) dén thé
khir tiéu chuén

Phwong trinh Nernst

Ban phan (rng kht. XOXH + ze —» yK
£_pgo RT [OXHI
zF [K]Y
o 0,059 [OXH[
E=E =y (T = 298K)

Céc yéu td anh hudng dén néng do:
- Sw tao chét it tan

- Sy tao phure
24
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< Anh huéng cua sw thay doi pH

2H* 4 + 26 — Hyg 2=00V
E = E§H+/H2 0’359 lg [Hp ]
H2

2222 19(po, [H " 1°)

Tang pH (giam [H+]) = E<E°

o
E = EOZ/HZO =+

25

Bai tap
Cho biét cac kim loai Mg, Al c6 phan trng véi dung
dich nwéc & pH =0 va pH = 7 khéng?
Biét rang:
EOMg(+2)/Mg: 2,37V, EOAI(+3)/AI: -1,66 V
E®tmz = 0,0V (pH = 0)

26
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<% Anh huéng cua sw tao chét it tan

Ag* g + € = Adgy E° = 0,80V

M@i treding c6 Cl: Ag* g + Clgg = AgCl,

Tager = 1,77.10°10

E=E., .+ 0’259 o[l Agl”

Tao chat it tan AgCl = [Ag*] gidm = E < E°

27

<% Anh huéng cua sw tao phirc
Ag* 4 + € = Adgy E° = 0,80V
MO trwd'ng c6 NH;:
Ag*ga) + 2NH34q) = [AG(NH3),]" @a)

B = 10724

E=E, ., + 22 Il Agl'

Tao phirc chat [Ag(NH,),]* = [Ag*] gidm = E < EO

28
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Bai tap
O diéu kién tiéu chuan, kha nang phan (rng cta Ag

thay d6i nhw thé nao trong acid HNO, va hén hop
acid HNO,, HCI?

Cho biét:
NO; + 4H* + 3e > NO + 2H,0 E®=0,96 V
Agt+e 2> Ag E°=0,80V
AgCl+e > Ag + CI- EC=0,22V
29
Gidn do E°

Panh gia kha nang phan &ng cla cac cdp chéat
oxh/chét khr lién hop
AE? cang l&n: phan (*ng cang wu tién

Zn 7nFe + Cu” Fe™
L \ LI m e =>
Zn Fe 2 Cu Fe E° V

0.76 0.44 +0.00 +0.34 +0.77

30
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Gidn dé Latimer

Sap xép theo trang thai so oxi héa gidm dan cda cuing
mot nguyén to

Panh gia kha nang ton tai ciia mét trang thai sb oxi héa
VD gidn d6 Latimer cGa Cl & méi trwdng acid

1,2 W 1,2 % 1,2 % 1,7 W 1,6 1,44
ClO, —= ClOy —= ClO,—=HCIO —~HCIO —=~ |, —CI

31
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