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Chapter 3

Redox titration
(Oxidimetry)

Lecture 1

Lectrued by Shouguo Wu

www . kaoyancas . net




www . kaoyancas . net

$2F Fw2BHED

Redox titration

HMWE R ;e M4 Redox equilibrium

MWL R R MFITHIFEE Reaction completeness
AR IR =z B B3 2 5 50 R =

Rate of reaction and influencing factors

WL EWER AN Redox indicators

AL R W 2 R E

2 Oxidimetric principle

H A 5 %€ B K AL FE Pretreatment
' H )AL R € Common used titration
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A brief introduction
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Redox equilibrium
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Ox, + ne Red; Reduction half reaction
Red, =——= Ox, + ne Oxidation half reaction

Ox, + Red, === Ox, + Red,

Reduction electrode potential _ gy RT 1n Zox

. Ox/Red
(Nernst equation) . nF TGN
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Nernst representative expressions
of electrode potential
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R 7N\ Activity expression

RT . a,
EOX/Red =E° F g
Red

Eoyrea = E°+ 0.(1)159 Ig ;ZOX (ZSOC)
Red

2. WRE R~ Concentration expression

aOX N 7/OX [OX] ¢ aRed — yRed[Red]

0.05 O
= Gl ’ g Zo: OX]

7Red [Red]

L 0059, [0x]
7/Red n [Red]
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3. T E X~ Formal expression

COX CRed

27

2+ [Ox] = =2, [Red] =

aRed

0, 0.059

X

7/ Ox aRed COX

= Eoyrea = £ Ig
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L0059, 7,

= E°

7/ Redan CRed
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Fe3t/Fet, L/I-,

eb 74
CEE N

1%T: Reversible redox couple

R

AB]IEEEXT: Irreversible redox couple
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Fe(CN)>/Fe(CN)*+
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MnO4/Mn?t, Cr2072'/Cr3+, S4O62_/Szo32_
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B Xf: Symmetric redox couple

FEHUSERLESFRIRBAFE.
Fe3t + e = Fe?t
MnO, + 8H* + 5¢ = Mn?* + 4H,0

AXTFREXT: Asymmetric redox couple
AMNSERESREAF.
m: I,+2e=2T

Cr,0% + 14H* + 6e = 2Cr3* + TH,0
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Conditional electrode potential and
the influencing factors
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conditional electrode potential

A A A I TR 2SR A 5

co.=cRed=1moL/LH} {] =Z[R B Al BT

SHEY = E + P> Ig 7 oxPred At A HAST
n yRedan
. 0.059. ¢
= Eoyred = E 7+ lg—*
n CRed

in—_\.cOx:cRed: lmOl'L_IH‘_‘I‘ FELXT H(J Ei’ﬁz, —%JI\FJ&%

(1, yF %, B ERE: AX.
f316
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2 RN A& influencing factors
(1) BF5&E RIS ionic strength

Ao,=10X] Yo  Area=IRed]" Kreq

E’ =0.355V

Fe(CN)2" /[Fe(CN)&

0.00064 | 0.00128 0.112 1.6
0.3619 0.3814 0.4094 0.4584

LR, RS E TR R

. E=E°'+ 0.059 lg [OX]
n |[Red]
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(2) éﬁf{] ﬁﬁﬁﬁ/"ﬁ forming precipitation
Ox}, Ev \,ZEH: £ Red |EY S8k /

e, %N

E’ =017V, E' =054V 8203

Cu?*/Cu* L/T

2Cut +41 =2Cul{ +I

[I'1=1.0mol.L" i}

E°, .=0.86V>E’

Cu \NW lI{aoyancas net I2I I
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(3) éif&ﬁa’é’% H@?ﬁ nﬁ forming coordination compound
Fe3+/ F92+H(J%1t: Ei’ﬁ[.

=0.77V

Fe** /Fe*

A F@A mov/L) | HCIO, | HCI H,S0, | H,PO,
lzl’(:);g’J”/F&+ 0.75 0.70 0.68 0.44

> 5 Fe+ Bz 1EH 855
FHSHERNESAERE, RS HAMFRK

5] 4B—3IE (ph), IgP(Fe(ph),3)= 14.1
| g (Fe (ph) 32t)= 21.3

E? =1.06 V(1mol-L" H,SO,)

Fe(ph);** /Fe(ph),*
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EXMNCuzT, HFEmP FFed.

250
E’ =0.77V, E’_=0.54V

Fe* IFe* 1,/

pH=3.0, [F']=0.1mol-L-f,

» =0.32V

Fe* NEEALI-, FedHITFIHLIHER-

www . kaoyancas . net




www . kaoyancas . net

(4) BEERE RIS acidity

1) [HY|BR[OH- | Z TN R RN, B &1
Nernst 7 f2 ', HER2 M HAE.

'fﬁlj H3ASO4+2H++26=HASOZ+2H20

0.059 [HT'[H;AsO,]
2 7 [HAsO,]

E= Exs(\/)/As(m) +
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2) 2 OxE{Red 77

E O’AS(V)/AS(III)EPHE,\J *% | (2.2) (7.0) (11.5)

6L ] |3- HAsO4l--
R RO B | =k

' AsO,?
pH 8-9HF,

I; Al E B EAAs(IN)

4 mol/L HCI\ & H,
As(V)FIEEEMHI > L5

AsO,

8 (9'122) 12

[H*]=4mol-L-"

H3ASO4+2H++3I' - > HA302+|3' +2H20
H=8 18
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Completeness of a redox reaction

1 SR EESH equilibrium constant
p20x1+p1Red2=p2Red1+p10x2

P P
K=([Redl]] 2([@&]) 1

[Ox ] [Red, ]

FZHEEEHK conditional equilibrium constant

K {CReQ jpz [ cOxz )p1
C C
.kao%éa -net Red2
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(EC-ED-p _ g([Red ]j E[Oxz]j” L
[Ox,]

/ / P P.
(EIO —E20>-p =Ig(cRed1] 2["Ox2 ) 1 =IgK’

0.059 [Red, ]

0.059

PR THEREN,. nHm/PNARE,
=n=nft: p=ny=n, RMAF p=p,=1

COx1 cRedz

C C
Red Ox - :
L or 2 RN
Cox, CRed,
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N RERMNM, tERMMIZEE=99.9%,
RN FFBEMNEESL?

C C

Redi _ 9% > 999 10’

Cox, CRed,

(1) ni=n=1 (p=p,)

K' - cRedl .

COXI

C

0% >10°

cRedz

AE" =E, —E, = 0‘259 lg K'=0.35V
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——"1g10° =0.27V

C C
_ CRed, Cox 6
K'= L.—2.>10
Cox, CRed,

0.059

AE® =E" -E," =—"""g10° =0.18V

. AE?>0.4V RNFLEEEEH 1T
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2 HZFiHE REAL potential at stoichiometric point

’Ltléﬁé’iT‘fﬁgiJQEifFj‘, leaf=il22==ilzsp,

0%, ][Ox, ]
[Red, ][Red, |

(n,+n,)E, =nE’+n,E, +0.0591g

E, = nkE’ +nE) N 0.059 le 10X, ][Ox, ]
T AR i n,+n, [Red ][Red,]

0x,] _p. [0%] _p , [0x,]I0%,] _
[Red,] p, [Red,] p, ~[Red][Red,]

iR R, KELHEFREHL!
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0 0
_ nk’ +n,kE,

n, +7l2

0" 0"
I nk, +n,kE,

n, +n,

-1, E) | 0.059

Ig

- N, n, —|-I/l2
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Reaction rate and influencing factor

1 R E K22 concentration

YN, [P 2R 58 K (R

B E W52 temperatu
ﬂ%’TingO C, [ DL F 1Y K 2-345.
@IJ: KMHOH-I%%Hzczomﬁ‘ﬁ}Jn4m§70-80 C.
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3 HENFISRRMIEZE catalyst

%1.CeELAsAIDBI R N FE 25 E0: 1.44V,
As(ITI) —Z— As(IV) —2 As(V) 0.56V
K’ = 41030

AN EKI, AT R 5 M

2.
2Mn04' + 5C2042' +16H* =

BN :
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= 2Mn2* + 10CO, + 8H,0

FREGRT R P18, BEEMn(I)FI7F=A4E, &SRR R

HTERIEESEENCIERNRE.
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4 B‘%@ )im induced reaction EOKM,,O4,M,,2+=1.51

a7 4K

A=Y EY ¢13/c1.=1.35

, Fe3*+Mn?2+

KMnO,+2ClI- .Cl,+Mn2*

ZiFH

hﬂ)\: M“SO4'H3PO4'H2804, |375.I_|:C|'%)£§ﬂf,

‘Mn(ll)- fE4L(IV,V,VI), {REES AR AMn(IN);
*H,PO,5SMn(lI)$EE, FEE £V (Mn(lI1)/Mn(ll))

i

8 0] 795

13Z

K,Cr,0,+Sn2+__, Cr3++Sn4 {5 0,+Sn2*__ Sn#
S HKLCr, 0, BRI ESn2

>90%
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Redox indicators

1. BH T8 self indicator
2. BFBRTEZA~T special indicator
3. FAMIERTERFA redox indicator
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1.HB# =7 selfindicator
A 2 T B A B, IR SN
PG B E AR v, )3 e B e 2 E R N4 s 7
ARG AR E R FIITER, Fr~

v il

MnO,” - Mn™* I, 2
=6 Tt B

2.5 X 10 mol/L—¥r 4 & 25X 10mol/L-BE &

A AL - R A

VLR BAUEREEAST, I B BRI

29
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2. FeBRfR A

special indicator
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ALY A S A B A AL R, {Hr] LLE

Ik R E

v Bl ek + L, —IF =

R

H X A Tl &4,

A

1A AR 7R 23 5

A fic 54

(5.0 X 10-mol/L— ¥ & W5 &)

S N RTISE, R T L Bl A A s
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3. EWALREIBRT: redox indicator

HAMWBOE R, HEA R 18 R 2 1 B AN [E]
S SRR E PR T LA B AR T R AR B AR
NIIEEz LI =

In (Ox) + ne ——1In (Red)
0059 Cuo

E=E"

In(0)/In(R) +

n Cinr)

0° : . ' J,
EEEIn(O)/In(R)ﬁaé %%@F*E, E? — &

In(0)/In(R)

ES ST 508 5 Y Rk FE A o
A7 DA = WS B oS = B i AR

© o Cn 1 : b

CIn(R) Cln(R)
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In(R)

FH A, 0O

In(R)

cizvavilioprite YR

RS A A
e

TR E
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Y aa iy
/}E %{ & EIn(O)/In(R) T

n

0.059
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TR0 510 ~ % = fEAAIBIE MO - R

=l= E= E In(0)/In(R)
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Homework

Page 166 in textbook
Questions: 1,2,3,5,7
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mHELERiE R

common used redox indicators

. E »(V) B
LT [Hf]=1mol- L' &JFEFE 2T

GBS 0.52 RIE

CHRERERA 085 a
MREEXTFER  0.89 AL
S-EIETE  1.06 2

1

BRI
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