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Acid-base titration
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Section 5

Indicators for

acid-base titration
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Chromogenic mechanism of acid-base indicators
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The pH range for color change of indicators

HInfE %+ B & R4 8
HIn = H* + In-
(R 0) (B =)
_[H][In"] B [In" ]

K, = HIn] pH =pK, +log HIn]
[In-]/[HIn] >10 PR pH > pK_ +1
[In-]/[HIn] < 0.1 gk pH<pK -1
0.1<[In’]/[HIn] <10 JB&f, HWIRME I

AEJEE: pH=pK,t1
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The acidic state and base state of indicator
have different colors

| 3248 Methyl Orange (MO)
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EAELK Phenolphthalein (PP)
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BE¥8 7 Mixed indicators:
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' FH B — R F5 72577 Common used simplex
amd base indicators
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Influence factor for color change range of indicators
1A HE: EOAEZ, BEHCHTH
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Section 6

Acid-base titration
analysis




lﬁﬁ % Titration curve:
B pH P

www . kaoyancas . net

i€ B (T%) ZRAGHIHIZR .

EFE' Z—i?‘ﬂl:@zfé Choice of indicators:
THEAENE 0. 1 %N RETE RN BB’
pH{EZ 224, FR/9T xE HIpHRER L, fRIFK:

KRR

(B R)RENT

55 € Direct titration

THATENFETT R
WEITERERE

X G € Back titration:

o TRANTIL

- SRR

~0. 1%

P A2 £ T 57 T8

www . kaoyancas . net

iy Rﬁjﬂ T o
RERM SR




www . kaoyancas . net

—. AR (GGEBR) HIREE

Titration of strong acids (or bases)
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Bl: SRS 7€ 7R EZ Strong base titrated by strong acid
0.10mol-L-! NaOH3# x€20.00mL 0.10mol-L-! HCI

1. i E7I: [H*]=c,=0.1000mol-L-! pH=1.00
2. FEF IR R spHI: [H]=c.(RH )

[H']=

VitV
-0.1%H : 2% 238 (0.02mL)

20.00x0.1000-19.98 x0.1000
20.00+19.98

pH=4.30

[H']= =5.0x10°mol- L’
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3. spiit: [H*]=[OH-] pH=7.00

4. spJ5:[OH]=c(NaOH)(iX
¢V, -¢aVa

[OH ] = v,

+0.1%HF : 22 2£3%(0.02mL)

0.02
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[OH ]=0.1000 x = 5.0 x10°mol xL
40.02

[H*]=2.0 X 10-®mol-L"' pH=9.70

PR FEHR AR R ARRORR, S

K& & (HCIENaOHIK)
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0.1000mol-L-! NaOH3# x€20.00mL 0.1000mol-L-! HCI

NaOH
mL

T%

3PS
HCl
mL

TE
NaOH

pH

[H]iH&

20.0

4 %€ B :[H*]=c(HC))

2.00

0.20

caVa-hp
a7,

spHI:[H*] =

0.02

0.00

0.00

0.02

R sp: [H]=[OH]
BR =1(-7-00

0.20

2.00

20.00

GV ~Caba

spJa :[OH =

VatV,

www . kaoyancas . net




www . kaoyancas . net

A0 SRR R TR SRR S TR

-
B oL 0.10mol-L-!

NaOH , NaOH
I

0.10mol-L-1
HCIl

PP 9.0
MR 6.2
MO 4.4
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Influence factors of titration
jump of strong acids (or bases)
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Titration curves of different concentrations
pH
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Titration of

unitary weak acids or bases
(Weak acid titrated by a strong base)
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Comparison of two weak acids
(Ka,HAc=1 0-4'765 Ka,HA=1 0-7'00)

ZH A%

pH

pH
HA

[H]
R

HA

— [H']={K,,

h HA

[HA]
[A']
=0.1%:pH=pK,+3

[H]=

~

_ [OH]=K,c(A)

~
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2% Titration curves
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HAc
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NaOH;EHAc (Different concentrations)

pH

100 150 T%
TAE H 7
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Influence factors of titration
jump of weak acids (or bases)
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0.1mol-L-'NaOH € 0.1mol-L-1 HA(K, A [F)

A A+OH- L
718 7E SR
HCI:4.3-9.7

HACc:7.7-9.7
HA:9.7-10.0

%fF0.1mol-L-1
HFTHA,
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3%@3??‘%%55@& Weak base titrated by strong acid
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Titration of polybasic acids,
mixed acids or polyacidic bases
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Extracted from internet

www . kaoyancas . net




www . kaoyancas . net

0.100molL-'NaOH¥ 1€ 2> 7t 1% F 1 22 HH 2%
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NaOH§E0.1mol-L-'H,PO,
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NaOHEEH, PO, FHERFIRYERE

pK, (2.16) pK,(7.21) pK,(12.32)
H;PO, "H,PO, *HPO 2 —X—PO "
pH,,,= 4.7 pH,,=9.7

MOZE BB E %I
(FliRENaH,PO, £Lt) (pH=10.0)
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ERWEEE SRS SR ITE Rl Examples of cafculations of

Acid-base titration

W1 3BT 508 S L FREN0.34 19g i RE, 1 T- 7K Ji5 , LAY Bk g8 7% 77 BT,
FH0.1000mol/LHCIAR fHE 7 Wi /€ 22 2% i, FH TR AR HE VS W 23. 10mL,
0 FF JERE 45 7 71, 24K 2235 2 22 26 5, MOTHFEFR VA W 26.8 1mL AR 1 B 1l i
FH ART 20 473 2H B2 25 A A B9 B 9 & = 8 27D 2(NaOH 40.01, Na,CO;
105.99, NaHCO;, 84.01)

e FH By BRAE $8 7~ 77 s Y FERCIA TRV mL, H H 28 N Fe s AT,
HFEHCIV,mL

V<V, LEESHNaHCO,#INa,COL2H %

Na,CO,% = [0.1000 X 23.10 X 105.99 /(1000 X 0.3419)] X 100%
= 71.61%
NaHCO,% = 0.1000 X (26.81-23.10) X 84.01/1000/0.3419 X 100%

. 0
9 ° LV%V./&OVB.HC&S .het =
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B2 FREIN,COLFIK,CO, TR EH10.1801 g, VA iR J5 DL H 345 Ay fs
AL FH0.1000mol/LHCIAR #HE VA YR &, 223 1.55mL. K £ i
Na,CO,FK,CO, & 8. (Na,CO, 105.99, K,CO; 138.21)

i B i T 27 Na,CO; xg, 7 K,CO;3 Nyg.
fR4E: Na,CO;+2HC1 =2NaCl+H,0+CO,?
K,CO4+2HCI1 = 2KC1 +2H,0+CO, 1

A: x+y=0.1801
2 X (x/105.99 + y/138.21) = 0.1000 X 31.55 X 103
B OOME x=0.1248(g)  y=0.0553(g)
l: Na,CO;% = (0.1248/0.1801) X 100% = 69.29%
K,CO5% = (0.0553/0.1801)X 100% = 30.70%
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B3, ik E3.00g, AT HE &
Na,PO,-12H,0,Na,HPO,-12H,0,NaH,PO,-H,O+ —F 51X L5l
VIR ge IR Y. H R EAE NTE 2577, LL0.5000mol/LHCIA s
I 7 I 75 14.00mL. [F] 4 5 & DA K A 48 7~ 77 75 FH 5.00mL
0.6000mol/LNaOHAR AE A R € o 3 H Wil e B 240 sl I vH 5 %
HIOEE &=, (NayPO, 12H,0 358.14; Na,HPO,-12H,0
358.14; NaH,PO,-H,0 138.00)

fif: FH B K N 36 7 771, NaOHAR 1 1A VR €, ¥H FENaOHVE R, Ui FAFE i F
NaH,PO; F FF B8 45 7~ 77, 1H 6 — € BT HCIR AE S, Ui B AR & AT REAFAE
Na,HPO,5Na;PO4,{H H T E &8I\ A NaH,PO,, i BEAFENa; PO, A
im FHNa,HPO,#1NaH,PO,2H Ji% -

Na,HPO,- 12H,0 % = [(0.5000 X 14.00 X 358.14 X 10-3)/3.00] X 100%=83.6%

NaH,PO,-H,0 % = [(0.6000%5.00X 138.0xX10-3)/3.00] X 100%=13.8%

36
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Homework

Page 92 in textbook:
Questions 25, 26, 27, 31






