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DHUCONG DHAD CHI;RN DO
OXY HOA KHU



Phan tng oxi héa khu




Chat khit va chit oxy héa

®Ox+ne < Kh

® Cip ox/kh : cdp oxi héa khu lién hgp
® Vidu:

®Fe*+e - Fe*

® Fe*/Fe* : cap oxi hda khu lién hgp

® MnO, + 5e + 8H* = Mn* + 4H,0




Can bang phdn ng oxi héa khtr

® 2Fe* + Sn* = 2Fe* + Sn*
®Fe*+e=Fe”
® Sn* - 2e = Sn*
® Tong quat: aOx, + bKh, - cKh, + dOx,
aOx, + ne - cKh,
bKh, - ne - dOXx,




Thé oxy hoa khi-Phuong trinh Ners

f)

® Thé oxy hoda - khu cua mot cdp oxy hoa - khu
lién hop cang cao thi chit oxy héa cua cip a
cang manh va chat khi cang yéu

® Ox+ne - Kh

0,059
.|.

n

E= E°

Ig -




cua cac
cap oxy héa - khu sau ¢ 25'C

a. Cu?/Cu
b. MnO,, H/ Mn* | H,0O

0,059
.|.

Cu® /Cu - Cu®" /Cu 2

E = E° lg[Cu™ ]

- , 0059 [MnO;][H' T

: : 1
MnO; ,H' | Mn*™ ,H,0 MnO;, ,H* | Mn* H,O g [ Mn 2+ ]




[. Nguyén tic chung

® a0Ox, + bKh, = ¢Kh + dOx,
® Phdn tng phdi thda min yéu cau sau:

Phai xay ra hoan toan : Kc 16n.

Phan @ng xay ra nhanh.

Khoéng xay ra phan tng phu.

Phai nhén biét dudc diém tuong duong.




1. Thém mét chat chi thi c6 kha ning tao
mau manh va dac trung voi mot dang nao
d6 cua cac cap oxy héa - khu trong phan

ung.

2. Khong can dung chi thi.

héa - khur




Chi thi oxy héa khu

® Chat chi thi oxy hoa - khit 14 nhitng chat hitu
cd ¢ tinh oxy héa hay khu

® mau clia dang oxy héa khic hin véi mau
cua dang khu lién hgp.

® khi thé cla dung dich thay d6i thi mau sic

clia chi thi cling thay doi




Khoang thé& doi mau cta chat chi thi
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Khoang thé& doi mau cia chat chi thi

® Khong thé : 0,059
fhoang the A Elnd - Elndox/]nth t : -

AE, , khodng thé chuyén mau cta chi thi oxy héa — khij

Vi du: Ferroin : phitc cua Fe* véi 1,10 phenantrolin
2+ - 13+

AYa

N/
Fe,

Mau xanh




Mot s chat chi thi oxy héa khir

E?’(Volt)

Diphénylamin Tim Khong mau
Diphénylamin | 57 77/ Khong mau
Sulfonat

Acid Phénylanthranilic Tim do Khong mau

Xanh nhat Do

Xanh Métyvlen Xanh dam Khong



I11 / PUONG CHUAN PO TRONG

PHEP CHUAN PO OXY HOA -KHU

akKh, + bOx, == aOx, + bKh,

= Kh, - be =
= Ox,

o {iml §_ Ox, + ae =
= Kh,
- 0,059 . [Ox, ]
E-E ., +—>—=1 1
g_m Ox, | Khy ; g [Kh,]
= FE = ngz/[{hz 4 09059 lg [Oxz]

[Kh, ]

da
Redl{ﬂﬂ | [ - NV
N 1.5[“‘ NoVy




Truoc diem tuong duong
Tinh thé dung dich theo cap Ox/ Kh,

0,059 le [oxh, | e 0,059 lgé [oxh, ]

b [kh, ] ' b Tb [kh]

NV
0,059
vy L E’: E+

NV, - NV
Vot V

E°= E+

bloxh, ] =

blkh, |




Tai diem tuong duong
Thé cia hai cip Ox,/Kh, va Ox,/Kh, cin bing nén tix

_ 0,059 . [Ox,]
+ 09059 lg [0)6'1] E = E;) + lg Z

b [Kh] a  Lkh]

E= E/

[Ox, ]

Ox, | _ 0
bE = bE’ + 0,0591 L2, ak = ak; + 0,0591g
! S1Kh ] ! [Kh, ]

[Ox, ][Ox, | - 1
b[Kh] = al[Ox.}] [Kh,].[Kh, ]

b[Ox,] = a[Kh,]

_ bE} + aE}

E
D 1t b




Sau diem tuong duong
Tinh thé dung dich theo cip Ox,/Kh,

[oxh, ] £ + 0,059 g & [oxh, ]
[kh, ] a a |kh,]

0,059
.|.

NV N,

E’=E)
a NV,

0,059

A
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® V& dudng chuan dd khi chuan d6 20 ml
dung dich Fe* 0,1N bang dung dich
KMnO, 0,IN trong mo1 truéng H,SO, c6 pH

E° = 0,77(V)

Fe’t /[Fe?!

E° = 1,51(V)

MnO; + 8H' /Mn** + 4H,0




® Phin ¢ng chuin do :
MnO, + 5Fe* + 8H* = Mn* + 5Fe* + 4HO

® Pudgc phan tich thanh 2 ban phan ting :

Fe3+
3+
E=E, .+ 0,059 g[Fe2 ]
Fe 1 [Fe™ ]

nO, + S5e¢ + 8H+ = Mn* + 4)1(156) [MnO; ]
= E° Ig
MnO; 8H" / Mn* 5 [Mn2+ ]




\% F  Cong thic tinh th€ E  E (Volt) Ghi chd
KMnO,

10 0.5 Eopes 009, F 077
18 0.9 bk

’ Foap 0,059lg F 0’83
19.8 0,99 S B L L
19.98 0,999 0.95 SS%=-0,1%

bE' + aFE"’
20 1 E. , = — 2 1,39
atb
2002 1001 [ _po, 0059, o 148 SS%=+0,1%
a

20.2 1.01 1.49

0 0,059
30 1,5 ke EMnQ},SPF e 5 lg(F- 1) 1,51
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C4ch chon chat chi thi

® Dya vao khodng thé d6i mau va budc nhiy
+ Khodng thé d6i mau nim trong buéc nhdy
0 Chon chat chi thi nay

Dua vao thé E’ cia chit chi thi

+ Né€u E' cua chit chi ndm trong budc
nhdy [1 Chon chit chi thi nay

+ Néu E’ =E_': Chon chit chi thi nay




NHAN XET

Trudc va sau di€m tuong E’ cda dung dich thay d6i cha

T'ai 0,999 < F < 1,001 : E'cua dung dich ting dot ngdt tae
hanh budc nhiy thé clia dudng chuin do

Trong chuin do ddi xitng, budc nhdy thé khong phu thudc

khit tham gia phdn ing chuin do.

® |Chénh léch thé gitra 2 cap oxy hod khit cang 16n thi do
chinh x4c ctia phuong phdp chuian do cang cao.
aon chat chi thi: 0,95 (V



IV. SAI SO CHI THI

NOVO

SS% =

100 = (F, - 1).100




® Tinh sai s6 khi chuin d6 dung dich Fe* bing
dung dich KMnO, 0,1N trong mo1 truéng H,SO,
c6 nong do ion H* khong d6i bing 1 mol/ lit va
két thic chuan do 6 E = 0,87V

E° = 0,77(V)

Fe** /Fe?

E’ = 1,51(V)

MnO; + 8H' /Mn* + 4H,0




51,51+ 0,77
6

E =087V< E,=1387V

E, = 1,387V

[0 K&t thic chuin d6 trude diém tuong duong
0,059, F
lg—=<
b 1- F,

E =E}+

SS% = -1,96%




® Tinh sai sd khi chudn dd dung dich Fe*
0,I1M bang dung dich Ce* 0,1M. Biét ring
hét thic chuan @6 6 E, = 1,257 V

E’ = 0,77(V)

Fe>' /Fe?

Eg PR KA




1,44+ 0,77
ETD - 2

E =1257V>E, =1,105V

= LIOSV

[0 Két thic chuan do sau di€m tuong duong
0,059

A

SS% = 0,08%

E -E)+

lg(F - 1)




V.CAC CHAT OXY HOA VA CHAT
A I | { .

® Chit oxy hoa va chit khi ho trg 1a nhitng chat
dugc dung d€ diéu ché cic chit oxy hda va
chat khit khdc nhim chuin do ching

® Vi du:

Pinh lugng Fe trong hgp kim.

Phan hdy mau — dung dich mau Fe* va Fe¥
Dung chat khit ho trg + Fe* va Fe* — Fe*
Fe* + Chat chuin c6 tinh oxy héa




1. Chat oxy héa hd trg Dung dé

oxy héa mot so ion tir sO oxy héa thdp— oxy hoa cao

Fe?* - e — Fe3*

2Cr’* -3ex2 +7H,0— Cr,0,% + 14H*

Mn* - 5¢ + 4H,0— MnO, + 8!
Dung dung dich chuin c6 tinh
a. NaB10,:

’_I+

khtr @€ xac dinh

NaBiO, + 4H* + 2e — Bi1O* + Na* +2H,O0 E°=1,8V

Dung d€ : oxy héa Mn?* —MnO,; Cr** — Cr,0.>

Trong mo1 trudng acid khi dun

- "4 o a o o ) ] o o

nong.

. ) a



b. (NH,),S,0,

S,0.7 + 2¢e — 2S5O0, E'’=201V
Dung d€ oxy hoéa :

Ce’* — Ce* ; Mn** —=MnO, (Ag* xuc tac); Cr’* — Cr,0.*

Loai S,0,> du : dun s6i dung dich mot thdi gian ngin
25,0, + 2H,0=450,> + O, + 4H*

c. H,0,

H,O, + 2H* +2e — 2H,O E°=1,78 V
Trong mo1 truéng acid : hoa tan cac kim loai trong HCI-H, O,
Trong moi trudng baz: Mn**—MnO,; Cr’* — CrO,*

Loa1 H,O, du: dun s61 dung dich



2. Chat khit hd trg — C4c loai cot khi

a. Cot khu Jones

Hon hong Zn(Hg) E°=-0,760 V

Cr’*+ e — Cr?* (xanh 14 ma)

Fe3* + e — Fe?* (gan nhu khong mau )

TiO* +2H*+ ¢ — Tr’*+ H,O (Mau tim )

VO,*+ 4H* +3e — V** + H,0O




b. Cot khu Walden

Chat kht nap 1én 6ng: Ag trong moi trudng HCI
Cac chat oxy héa bi khu :

Cu?*t +2e — Cu'

Fe3* + e — Fe?" (gan nhu khong mau)
H,MoO, + 2H* + ¢ — MoO,"” + 2H,0

uo,” + 4H" + 2¢e - U* + 2H,0O

VO, + 2H* + e— VO* + H,O



VI. CAC PHUONG PHAP CHUAN PO
OXY HOA - KHU

Phuong phdp chudn do oxy hod — khit
bang KMnO,

Phuong phdp chudn dj bang Ce(SO),

Phuong phdp chudn dj oxy hod khit
bang K.Cr0,

. Phuong phdp chudan do oxy héa khit theo
phuong phdp 16t - Thiosulfat




1.Phuong phap chudn do oxy hoa —
khit bang KMnO.

® Nguyén tic

MnO; + 8H' + 5¢ - Mn* + 4HO
E'=1,51V

4KMnO, + 2H,0O - 4MnO, + 30, + 4KOH

Khong dung HNO, va HC] lam mé1 truéng

2MnO; + 10CI + 16H' - 2Mn* + 5CL, + 8H,0




Chu y:
Trong dung dich loang phan tng gitta KMnO,

va Cl xay ra cham.
Khi c¢6 mit Fe* phdn tng xdy ra thé nao?
Phan tng xay ra nhanh va giai phéng Cl,
Cd ché phan ng:
MnO; + Fe* - Mn* + Fe”*
Fe* + CI - Fe* + Cl(b)

Fe* + Mn”* - Fe* + Mn* (c)
Mn* + Fe* - Mn* + Fe*



Dé€ ngin ngira dnh hudng cta CI trong chuan d6 KMnO,

A X A . N Re 1A ~
Thém hon hop bdo vé Zimmermann vao moi lan chuan

do

hon hgp bdo vé Zimmermann:

- MnSO, : B€ phdn tng (c) chi€ém wu thé hon (b)
~ H,PO, : tao phtic FeH,PO* gitip quan st di€m cudi
chuian do dé dang

~ H,SO, : lam mdi trudng dé MnO; - Mn*



A D . .
smemema OX [ Itration
MnO, is the
titrant ...

... and Fe?* is
| being titrated.

¥a J
; =S % “'4

After the Fe?* has been

During titration, Mn?* consumed, the next
and Fe’" (nearly drop of MnO, imparts
colorless) are produced. 2 pink cola




Ung dung cua phuong phdp chudn dé
oxy hod — khit bang KMnO

®|Chuan dd truc ti€p cdc chat khit
Xac dinh HC0,

SH,C,0, + 2KMnO, + 8H,SO, = 2MnSO, + 10CO, + KSO, + 8H,0
X4ac dinh Fe*

Fe* + MnO, + 8H' = 5Fe* + Mn* + 4H,0
Xac dinh H,O,

5H,O, + 2MnO; + 6H* =2Mn* + 50, + 8H,0O




Ung dung cua phuong phdp chudn dé
oxy hod — khit bang KMnO

®|Chuan dd thay thé
Kip dung d61 véi : Chat khir dé bi khong khi oxy héé
Chat khit + Fe* — Fe¥
Chuan do Fe* bing KMnO,
+|Xac dinh RCHO
RCHO + 2Cu(OH),—RCOOH + Cu,0 + 2H,0

CuO + Fe'= Cu” + Fe*




Ung dung cua phuong phdp chudn dé
oxy hod — khit bang KMnO

®|Chuin do thay thé
+|Xac dinh cac ion tao dudc tua oxalat
Ca*,Cd*, Zn*, Pb*, Co*, N1*, ...

- |Dung (NH,),C,0, dé két tiia cdc ion kim loai trén
Ca* + COF =CaCpQ,

- |Loc rira tda oxalat thu dugc biang H,SO, loang
CaC0, + HSO, = CaSO, + HC,0,

- €huan H,C,0, sinh ra bing KMnO,

5H,C,0, + 2KMnO, + SH,SO, = 2MnSO, + 10CO, + K.SO, + SHO




Ung dung cua phuong phdp chudn dé
oxy hod — khit bang KMnO

®|Chuin d6 ngudc
Alp dung doi v6i:Chat khit phdn dng chim vSi MnO;;
Chét khit + MnO; du
Chuin do KMnO,du biing chit khir khéc
+|Xac dinh S*
Cho S* tdc dung v6i KMnO, 1dy du
*+8MnO,du+ 24H' = 5SSO/ + 8Mn* + 12H,0
Chuan lugng KMnO, du bing Fe*
SFe* + MnO,+ 8H" = 5Fe* + Mn* + 4HO




2. Phuong phdp chuan do Ce(SO,),

® Ce* + e - Ce*

Mau cam

Phép chuian do Ce* phai dung chat chi thi

Thudng dung chi thi Feroin.

Tai di€m tuong duong: mau xanh nhat -» mau do.




Ung dung ctia phudng phdp chuin do
Ce(SO,),

Chat PT Phan tng Piéu kién T
Sn2* + 2Ce* = Sn* + 2Ce3*  Khir Sn* bang Zn

Fe** + Ce* =Fe** + Ce?* Khtt Fe** bing Zn
hodc c6t Walden,

g, Ca, H,C,0,+2Ce*=2C0,+2Ce*+2H*

H,SO, loang



3. Phuong phap chuan do oxy héa khu
bing K.Cr,O

® Cr,Of + 14H' + 6e -2Cr* + 7THO
mau do cam E'=1,33V

PE nhin biét di€m tuong duong:

Chi thi Diphenylamin

Pi€m cudi : mau xanh 14 cdy —» xanh tim ddm
C6 thé dung HCI 1am mbi trudng




Ung dung ctiia phuong phéap chuan do
oxy héa khi bing K.Cr,O

®|X4c dinh nhu cau oxy héa hoc COD

COD = chemical oxygen demand
Chi s6 COD dic trung cho ham lugng chat hitu co

cia nudc thadi va su 6 nhiém clia nudc tu nhién.

COD 1a lugng oxy can thiét cho qué trinh oxy
héa héa hoc cdc hgp chit hitu cd trong nude
thanh CO, va nudc.

i s0 COD cang 16n nudc cang 0 nhi€m.




Ung dung ctiia phuong phéap chuan do
oxy héa khi bing K.Cr,O

O An tic:
N/guyen tac: AgSO,
Chéat httu cd +Cr,O/+H' 0 1,0+Cr*
Chuén d6 lugng Cr,0} bing Fe*
)- 2t + — 3+ 3+
CrOf +6Fe*+ 14H' = 2Cr +_6(lflq b)_!_N.78H20
. e ., COD(mg/l) = 1000
Tinh toan két qua V
/s6 ml Fe* dung chuin dd mau tring.
1s6 ml Fe* dung dé chuin dd mau can phin tich

8 : duenglugng-cua-C

V: thé tich cia mAu dem phan tich (ml)



4. Phuong phdp chuan do I,- Na,S,0,

® Nguyén tic
o[ +2e —2I E'=0,54V
® Chuanl, +Na,S,0,
I, + 2NaS,0, =2Nal + NaSQO,
ChAt chi thi : HO tinh bot
Pi€m cudi : mau xanh tim — khong mau




Cha ¥: Khi chuan do I, bing Na,S,0, nén:

+ Ti€n hanh & nhiét do thudng

Vi : 8 T'cao I, bi thing hoa va dd nhay cua ho tinh bot
bi gidm di

+ Chuan do6 trong mdi trudng acid yéu hoidc trung tinh
pH <5

Vi: Trong mo1 truéng acid manh
S,0F + 2H" — HSO, + S
Trong moi trudng kiém
I, +20H - IO + T + HO
+ Chi cho ho tinh bot vao & gan cudi chuin do

. P < < A A A A <
Diino dich cd® man vano nhat chuian A dén mAat man



Ung dung ctiia phuong phap chuan do
I,- Na,S,0.

® Chuin d6 ngudc
Chat Khit + L, du
Chuén I, du biing Na,S,0,
I, + 2Na,S,0, =2Nal + NaS_O,




Ung dung ctiia phuong phap chuan do
I,- Na,S,0.

* Chuan do thay thé
Chat oxy héa + KI du — 1,

Chuén 1, tao ra bing Na,S,0,

+|Xd4c dinh Cu*: ti€n hanh pH = 4 (CH,COOH)
2Cu* + 4I'=2Cul + I,

LI + 2Na,S,0, =2Nal + Na,S,0,

A

madu 7 Y 0 oMo X34 . (IUC d1 ..

/7 I\T. YO R Y N QY ah N 1 T.-



A 0.2865-g sample of an 1ron ore 1s dissolved 1n acid, and the
iron 1s converted entirely to Fe*(aq). To titrate the resulting
solution, 0.02645 L o1 0.02250 M KMnO,(aq) 1s required.

What 1s the mass percent of 1iron in the ore?




huan do I, bing Na,S,0,
hi thi : HO tinh bot
I, + 2Na,S,0, =2Nal + Na,SO,

Dung dich ban dau : Phitc mau xanh tim dim

. ,{7 Ao A N z
Piém cud1 : mat mau xanh tim
dung dich trong sudt g




® Chuan do Fe* bing KMnO,

® 5Fe” + MnO; + 8H' = SFe* + Mn*+4H,0
® Dung dich ban dau : Khong mau

® Diém cudi: du 1 giot KMnO,

Dung dich ¢6 mau tim nhat ©
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