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Common used metal indicators
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¥l ¥ pH=10.0 BT EBTHKI(pMg),

f#:. 24 1gK(Mgln) =7.0
EBT: B,=1016 B,=10172
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Common used metal indicators

=il EfpH | In |MIn| HIHEM
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2-ZEp] (PAN)
(CuY-PAN) =R Co?" Ni2t




& (XO0)

Xylenol orange
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Sulfosalicylic acid
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1-(2-pyridine-azo)-2-naphthol
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Attentions
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Fundamentals of coordination titration

— . BECArE € 2k
Coordination titration curve
T RERHIR I R R
Influencing factors to the titration jump
=. AL € 5 BRI € 1 EL
Comparison with acid-base titration
Ny BRRETE (RHEAFO

Calculation of the titration error (Ringbom
formula)
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Coordination curve
EDTAWREE A, W NATLAY, —MIKE N, ARV,

© IRIEMBE
' "7 CMVM .
[M]+[MY]_VM+VY—A M
' L CYVY -
[Y]+[MY]—VM+VY—B (2)
= [MY'|=4~-[M] 3)

[Y'|=8-4+[M]] (4)
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B 3) A (4) A G)
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2
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Vi +V5 Vi +V5
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Bl: F0.02000mol/L EDTAR AE A Wi i € 20.00ml
0. 02000mol/L Ca2 VA1, &4 ’E pH=10.00H ] %
ERZE (pCafd)

ff: pHAESE T 10.000 3 & Hh £ 155
CaY 2L & V) 1] Ky, =1010-69

MEAEFFpH=10.00F, lgay,=0.45,
FITEA, 18K \yy= 18Ky lgory
=10.69-0.45
=10.24



1. ¥ 5 i before titration
R R Ca K BN :
[Ca2]=0.02mol- L~
.. pCa=-Ig[Ca2t]=-1g0.02=1.70 G& )
2. HLZETHE KB before stoichiometric point

WO IIAEDTAE W 19.98ml(-0.1%), I b
Ca A R0.02ml CRRMN)

ke 0.02

[Ca2*]= 0.02000 x —=1.0 X 10-Smol-L*!
20.00+19.98

pCa=5.00



3. %1t & A i at stoichiometric point
Ca2* 5EDTAJ L P2 #4% & aiCaY2- 28 & ¥

20.00
[CaY>]=0.02000X 50— = 100X 102mol-L-

5B, pH=10.00f",
[Cazt]=[Y]=x mol-L-!

R[] - 101024 (A Jl R ML)

2
X

x =[Ca2t]=10-6-12 mol-L-!, pCa=6.12

[pCayy == ( gk, +pCSP) —><(1024+200) 6.12]



WL E0.02 ml, PTLA

0.0200%0.02

20.00+20.02
0.01000

[Ca’*1x1.0x10°°

1.0X 10

—1()10.24

[Caz‘l‘] p— 10-7.24
pCa=7.24



pH=10.0 FH0.02000mol-L-TEDTA ¥ &
20.00mL0.02 ol-L-1Caz*fjpCafl

W AEDTA B K14&
F/mL

0.00
18.00
19.80
19.98
20.00
20.02
20.20
22.00
40.00
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Influencing factors to titration jump
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Comparison with acid-base titration
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Calculation of titration error

WA RIRE: IMTESS5FELX S AHE4E

% cy V. —cy W
Ay | 100% M D gi00%

sp
\Y CM I/sp

E. =
d n.

cp cp
C,, —C
= X A 100%

M

_ MY, +[Y ], -[IMY],, —[M]

® x100%




[Y ], - 107" —[M "] -107%"

MY],  [MY],

(M), [Y'l,, [M],[Y]

cp cp Sp Sp




x100%

B | OApM' | O—ApM'

x100%
VE: ADM' =My —pM',, SIKEEENT o =2t

WHig: ZRRBEBIRTK yy, cry I APM.
Kyl ¢yl Ele ApM’ 1T, E.1o



Bl: ZpH=10.00 K EHEZhEB S, NEBTRIERA, H
0.020mol/LEJEDTAYE €0.020mol/L K] Zn2, X AR IF SR KW
FEH0.20mol/L, HHZLSRE. (Igp,—Ilgp,:2.37,4.61,7.31,9.46)

fB: CHpH=108f,lga =0451ga =24

Y(H) Zn(OH)

o —1410™"" %0.20410"" x0.20° 10" x0.20° +10° x0.20"
Zn(NH;)

=4.78x10° =10%°®

Oy = Uiy + Ogony —1 =10% +10% —1 =10°

lgK', v =1gK;y —lgayy —lga,, =16.5-0.45-6.68 =9.37



1

pZng = %(ng v+ PCr)=—x%x(9.37+2)=5.69

=y i%pH = 10Hf Pznep =1gK,, o1 =

pZn', =18 K, wpr =18 K, pr — 18, =12.2

ApZn' =pZn', —pZn, =5.52-5.69 =-0.

10—0.17 _ 100.17

By = \/1 029 5 10°37

x100% =—-0.02%




#l: ZEpH=10.00)FEZ BB+, CAEBT NIRRT,
10.020mol/LEJEDTAY £ 0.020mol/L ¥ Ca2 ¥ ¥R ,

HHEZARRE. IRHERNEMgHBR, ZRRE
XNz /b?

fB: A3k, pH =10, 1garygy =045 , lgK .,y =10.69

2K oy =1g Kewy —lgaty gy =10.69-0.45=10.24
[ oo 1
pCay, = (12K ey + PCE) =5 x(10.24+2) = 6.12

ﬁ%%’ngCa-EBTZSA, pH =108 ,lg o =1.6

EBT (H)



pCaep =pCa, =1gK "', .q;
= ngCa-EBT -
=54-1.6=3.8

ApCa=pCa_ —pCa, =3.8-0.12=

- 10—2.32 . 102.32
B \/1 072% »10'°24

AR E I RME™, v 1gK,,y = 8.7

E, x100% =-1.5%

Mg K 'y =1g Kyy —lgayy, =8.7—0.45=8.25



c;gg):%x(&zsn)zs.l
Mo 1g Kypppr = 7.0

.. pMg,, =pMg, =1g K"\, a1
=1gK Mg-EBT — Ig CERT(H)
=7.0-1.6=54

ApMg =pMg_ —pMg_=5.4-5.1=0.3

00.3 . 1 0—0.3
t \/ 029 5 1082

[
]

x100% =0.11%
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Choice of titration conditions

— . H—E 11 E 2 14F single metal ion
1. 1R = 1A X eriterion
2. ¥ & H&E B R Yo pH range
3. 1 2 M R S optimal acidity
Qiyf/tlj/ﬁ/ﬁz 111E B buffer solution
—\ IRAEE TR E 5 mixed metal ions

1. = l2 fE 47 201 £ acidity control
2. {5 FH il 771 12 7214 7 7€ masking agent




— B E 1 B E KA

Titration conditions of single metal ion

1. #HERHTR € HIA 2 2

Criterion for accurate titration

—

SN2

WAECERK "y > 10° 5 1gc?K ", > 6

BRI EH IR g Pk, > 6

¢ =0.01 mol/L = Ji & 1gK,,, =8
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(B&
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Suitable acidic range

WIH YRR

tord

E‘ZiFan}?kﬁﬁ%L@

(IR S VIR

BE)

lg Ky =1gK,y —lg Uy — Ig 29%1Ce) )
1) BEEHERE: highest allowable acidity

CAle? =0.01 mol/LAY, JElgK,,,

Ig K1'\4Y =g Ky —1gayy = lgayy, =1gKyy —lgKyy

> 8

= lgay ) <1g K,y —8

yi: %ﬁ%%@?ﬁ ’

oy o 1o Ky vr E%T
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acidity control

IgKauw& 10 12 14 16 18 20 22 24 26 28 30 32
i .
B0 | Foovahcas et 8 10 12 14 16 18 20 22 24




2)

| -

5 I L ER E lowest allowable acidity
M +nOH =M(OH)_
K pMOH — [M][OH" ]n

N

_ KSP(MOH) jrll
[OH ] < [ ¥
1

RAKERE pH =14—pOH=14——(pK_i0n +1gcy)
n

H: R TRIRRE, ay on 10 Ky vr E%T
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Optimal acidity for indicators
& ApM =pM. —pM_, =0
pM't - lg Kl'\/[In — lg KMIn B lg aIn(H)

5 pM, =pM, —lga,, = 1gK,,, —lga, . —18e,
|

pM'SP - E(ng My T Pcfap)

pM, =pM_ X I HIpHAE Y i 1R

Ky
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Role of buffer solution

I — R

5 EDTA & fif HTH A 52 i Vg pHAE

v EBT (BEf%X) — I ANH;-NH,CL (pH=8~10D
v XO (FRPEIX) — i AHAc-NaAc (pH=5~6)
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