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Determination of Zinc Chloride in Acid Zinc Electroplating Solution by
Automatic Potentiometric Titration

WANG Xiaohong', LI Jian
(Advanced Technology and Materials Co. Ltd. , Beijing 101318, China)

Abstract: The automatic potentiometric titration of zinc chloride content in acid zinc plating solution
was established by using EDTA as titrant, calcium electrode as indicator electrode and double salt
bridge calomel electrode as reference electrode. The potential jump at the end of titration was increased
by adding Ca-EDTA (disodium calcium ethylenediamine tetraacetate) to the solution to be measured as
a displacement agent. The effects of the type of electrode, the pre-added volume of titrant, the maxi-
mum and minimum increment of titrant, the addition of pH buffer and Ca-EDTA on the determination
results were investigated, and the optimum experimental conditions were determined. The results of
comparison experiment between this method and manual titration method showed that the measured
data of the two methods were basically consistent. Therefore, this method was accurate and reliable,
the measurement process was simple and fast, and can meet the measurement needs of daily analysis of
plating solution.
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Fig.1 Potentiometric titration curves of copper electrode

and calcium electrode
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Tab.1 The effect of maximum increment on titration

time and end point

Eche ZnCl, & &/ oy
AN FEI /min ’ RS R/ %

- (gL
0.1 2.13 59.68 -0.54
0.2 1.68 59.24 -1.26
0.3 1.48 59.16 -1.40
0.4 1.48 59.10 -1.51
0.5 1.43 59.19 -1.35
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S BT A A1) B/ IN K R X o B[R] B
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Tab.2 The effect of minimum increment on titration time

and end point

/N /mL FET /min ZnClL, & t/(g:L) ke
/%

0.01 1.77 58.52 -2.47
0.02 1.48 59.28 -1.20
0.03 1.48 58.59 -2.35
0.04 1.43 58.82 -1.97
0.05 1.37 59.27 -1.22

3.8 pH=10 & HiE KM\ EHERE
FEL AT E T, R ZR TR B X U 45 R 52 M AR

RIS — P B G2 o A R R v, K
RN AT IR R R pH R[] N L 22 R Zn™ Y
BB o PRI, ZK A2 A 25, D5 AS S At o
1 H .

ARG EE T AN IR ARG il A I AR 28 5
L2 G BRI SE I o TR 2 BT, BE G I 0 52 v i
PRARB SN, HL AL SEBRI N, (H 2 G2 b i A B /N T
2 mL B 3 R 7 AR S AR A B DT , S BRI

ARSI PELE PRI A A 3.0 mL.
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Tab.4 The test results of electroplating solution

e i LA T 2

0.05 mol/L Ca-EDTA ¥V [ I 125 X i 25 S8 I 55
ST AE/AVAR RS, bR fE S A A R
60.00 /L, W13 3 skl it s o Bifi 4 A S g B AR
H ) Ca-EDTA #E I 3G K, 2 fi I AE/AV BRI K
XA AR 45 R TC R . A SL IR 1E £ Ca-EDTA
JAE 3.0 mL.
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Tab.3 The effect of the amout of Ca-EDTA

solution on titration end point

Ca-EDTA {& 1/ InCL &R/ | FIXFHR
AEIAV
mL (gL /%
1.0 3345 58.69 2.19
2.0 4123 58.76 2.07
3.0 431.7 58.96 -1.73
4.0 456.1 58.92 -1.80
5.0 486.9 58.72 2.13

310 SERERMBEE

I 56 XoF 1) P4 B B VR R L B A R L AR A
F14) VR o B A 3 i) A 0 1L R, B AR R A
i 60.00 g/L, LI A5 R AR 4 R o R TP
T 0 A o B R 11 W S 1 A X A U R 25 A
0.22 %o P APEEWORE S 11 UK EE 43 BT 1Y R X v
2B T 0.3 %o SLHIESE 1% 5250 5 5 i B2
o FIURS 2% 8 AT, W A2 HH R TR

B BEWRE S 1 B R 2
75
Visem/mL ZnCL & & /(g L") V e m/mL ZnCL & &/(gL") Vissem/mL ZnClL & &/(g L")

1 4.0278 59.08 6.6126 97.00 47003 68.95

2 4.0313 59.13 6.6079 96.93 4.6968 68.90

3 4.0238 59.02 6.6216 97.13 47057 69.03

4 4.0476 59.37 6.6151 97.03 4.6832 68.70

5 4.0318 59.14 6.6130 97.00 4.6757 68.59

6 4.0366 59.21 6.6026 96.85 4.6957 68.88

7 4.0408 59.27 6.6167 97.06 4.6862 68.74

8 4.0457 59.34 6.6134 97.01 4.7117 69.11

9 4.0497 59.40 6.6090 96.94 47097 69.08

10 4.0267 59.07 6.6235 97.16 4.6863 68.74

11 4.0358 59.20 6.6052 96.89 47214 69.26
SEHE 4.0361 59.20 6.6128 97.00 4.6975 68.91
B di 22 0.0088 0.13 0.0064 0.095 0.014 0.20
RSD/% 0.22 0.22 0.10 0.10 0.30 0.29
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Tab.5 Test results of two methods

75 A g/ (gLt) | Fahisia/(gLt)
1 59.28 59.04
2 59.50 59.26
3 59.46 59.15
FEIE 59.41 59.15
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