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B T A AR B A BR A | ) (AL (o B 4t
R AR e A BR 2 w]) AT IR il |2 (43 B 2k,
BT T AR e A R | G A AR (I
Rl KA A A BR A 7)) oS U H R Y g (43
Mrafi, PaBle Rk e A BR A 7)) (AR (3 B 4k, 74 B
BB A BR A .

T 2 48 7 7] B R AT - OB SR —
WA, Yok B BT AR AR B A R W

R0 B AR T« B 5 T AR EE VS MR (10 mg/
mlL, 7R Ry B2 2R A RS W) ) 5 4 R A v T
(1/2 H,80,2. 040 mol/L, ] F1 4y B 25 B A PR
Ao
2.2 I HEm

FESL B F A 0 4@ AR 7 S Bl B PRI TR, B
M RAE T RO



£ 62 - T E A &5 A

& 53 #

2.3 KEAHE
2.3. 1 BRRERIE

BURE 1 mL T AR, A 50 mL 4fiK, fin A
I mL 58 AL (V: V=10 1) %K ,0. 2 mL HUREZT -1k
FRIE 7R ), A 0. 999 7 mol/ L & 8 Ak B bR HE
TR R RIS IR AL AR Ry try, B R i o 2 6

[F Bsf BB R A o, DA [RIRR e 7 vk iR T N T
HIE o
2.3.2 FEETEEIE
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P HE R E L BRI BT A (2) .

€, V,49. 04
Puyso, = v,

2 pyso, WIRIR IR BE , g/ L5 €, S 2SR AL BN AR HE TR
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IR 1Y B /R i #: , g/mol
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B, DA GBS [ 43 17 5 K00 485 2 77 A 1 22 S ko
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Ve JU N BB, W PRI AN , & B
S RABE AR HARE MR R o O ORI I 415 /s 71
AR5 BB AT B 3 1 B T AN [R) B Y
DRI 72 PR CU RIS 1Y) S 22 (DR A T e (D I
ARERE . AFRPR A SAT R R ZEE R 1, W H
H BRI I O 420 nm B A7 22 fB 5, T
S By, R B R 5 e 0 RE B O 420 nm;
PR TS N PR O 525 nm N IR I 13 {6
4, BOK B FE 525 nm A A BRI .

=3 WV NCIb) 3 ST s I IV EROPNA UL R Ve =3 1

Table 1 The corresponding potential difference

values before and after the end point of titration

at different wavelengths

S/ nm B raiZ/my BB ZE/my
390 0.336 0. 180
420 0.492 0.278
450 0. 068 0. 041
525 0.555 0. 266
590 0.392 0.091
660 0.028 0. 003
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XEFAELL B S i R GE, B A Ab BB S CAE RS
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ORUE S5 ) o pl AR R B RR & A, R A
R, UBOASHUETT, 2 R BIPEA T2,
WAl TE S5 2R o A, X SBOBGH BE  JBURE 5 25155 I ] A1
Yoo Oy SR AT R, 3 v IROREAS B2, DI S B %
2, S Bk A, S AL IBOHGE O 30 mIL/min,
YBORE S AR I TRy 2 s, R T R B ) Bett A7 23 A7 14
J5 =, AL 1 s R AR
&2 LS BRI
Table 2 Instrument related parameter optimization

condition experiment

IR, 1 LAY/ mL
(mLemin™") WffEl/s  p# 2* 3* 4" 5*
50 0  0.852 0.796 0.837 0.799 0.854
50 2 0.913 0.904 0.917 0.926 0.945
30 1 0.958 0.969 0.973 0.968 0.976
30 2 0.998 0.997 0.995 0.99 0.997
20 2 0.996 0.998 0.997 0.998 0.996
30 2 1.997 1.998 1.997 1.996 1.997
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VB THROTER I e 255, O it , T i
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(99.96 o/L) hy HEWERE 5, I LAW 2 S5 A48 7w 70
GRS A, DT S IR 1) T
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&
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@
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K
b
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Fig.1 Test results of sulfuric acid and zinc ion

standard solution under different volume indicators
3.1.3.2 iR R

DRI A 7S 7R 7 S L TR pH (ELAR 2 B
L TR 2 AL, T LN T TR
WY pH B — HI Iy 4575 770 28 (5 By pH RS ~
6, PRI h pH (AR E , 22 i WA/ AN AT
Bk o
1E EDTA 588 ¥ kA 4865 O i FE v, T

HHT AN 2, 5 S R R BN 2, ToEE R
SEVEWR P pH E, MATITRE Wi 1 46 75 77) 42 €0, S 3 2%
AW TR R, 5 22 i O ik 22 ) 2 1 ik
TR B LI AL PERAS o TR, DL S 1P o
T (10g/L) D9 FEMERE il , HEAT 22 vh v 8 4 A
o T ZMPEWAE 30 mL LANVEWR pH ETIA 2
RS Y ORI T R, 1B 2 R, 5%
MR FR K 35 mL A1 40 mL 545 SR A fa i,
£ 50 mL 1 60 mL ZZ s AR 1E T, BB AR iR
T E W E 533910 9. 983 ¢/L I 9. 979 /L, M4k
RBRFE O R 5k 50 mL,
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3.1.3.3 JEEAK

T 7 20 KR R 2 T AR R — R A 1 B R
U H T T A e M T I D 1 7 A ok
LA E e P K KEGd /N, B4 m 4 S50
B, TEARYE HARE BT It . WL e KR
0. 025 mL B[R]y 2 B IR I 7 5 R 5 LBt 25 37 22 390 1)
B, BEBS T R 6 AR N 5 i A
o 7 28 R (R TR, Ry 38 R B AR A, P s )
VA 3 4 R BB O S A I (RS A S AR VR T R

2 PR i 22 R, BORE IR E A8 K 2= 0. 04
mL 1 0. 055 mL 47305, 45 2R W3R 3. H R &
AT LS B RO B A8 A, BRI B 1 % v
VA R R T E AP 0. 04 mL RERS v ) 5i1)
T 2, TR S 22 KO 0. 055 mLL AT AR B0 125
R 5, SORHH E A K E S 0. 04 L

R3O E A E L AT WOG AR A

Table 3  Absorbance changes before and after the

end point of titration with different titration steps

mE  E T 8 2 SO AR AL AE (Abs)
miH K 1* 2 3* 4 s*
Wik 0.025 0.117 0.146 0.096 0.105 0.108
0.025 0.008 0.007 0.005 0.004 0.006
FEEF 0.040  0.018 0.020 0.015 0.017 0.016
0.055 0.022 0.021 0.024 0.021 0.023

3.2 SWATEBRARIES
3.2 1 KB S R BE B

3R IR A il A ST B et AR o B A
B REBIE PR i B Sa AT 7 U, LARES R PR I
TR B, LAAR W45 SR VF O B L, R R AR
RSD < 1. 2% , iR B2 27 AR M B P, HLAACI 145
UL 4, BAaZ W], M2 e 5

R4 BBRAEEES T RO ISR

Table 4 Sulfuric acid and zinc ion content precision test results g/L
MEmH PRUEML  HEAR L R 2 R 3 Fffih 4 Kl 5 Fffih 6 Rt 7 HE RSD%
R ERAR R 99. 98 99. 96 100. 02 99. 96 99.92 99. 94 100. 01 99.97 99.97 0. 04
WRBR (FEdh) — 167.37 164. 86 163. 89 163.98 165. 05 165. 96 164.25 165. 05 0.76
PEES TR 10. 00 9.98 9.97 10.01 9.96 10. 01 9.98 9.94 9.98 0.26
BEE T (FEM) — 51.15 51.52 51.5 51.91 51.18 49.95 51.11 51.19 1.20
3.2.2 FEELIIAR ARG UE RS AEMIIAR DRSS
Ry — A B AR 5 R A HER I R mT SRR B XA Table 5 Sample recovery rate test results
A AR P BRI MV B 1 S R I S 0 A T AR ey PRI MR W
3 ARFIE MR, C B MR, B/l Bl 100N 1008 e
FE R 1/2 H,S0,2. 040 mol/L, 5 5 T AR UER Tk 0.85 0.87 2.56 101
Y10 mg/mL SRR, RS, W1 L6 Le 3 9
0 7% B LG < 4 5 98.4% ~ 1019 A1 245 2% 415 ome
99.1% ~99.8% . 4.50 0.69 0.84 99.4
33 WMEANESRESRNARIERE WET 2 o LSl L6
14.3 2.20 2.35 99. 8

TELNRE 70 Mt 2R SERE S S B A ShHORE &40 K
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XN, B UETT VR AT ATV (A R B S AR AR 1T AR
TEVE Ff_ER B RO fh— 0 =, — 8 THE
L E R W ARBTT, — W T T3l E , 408
W6 KM ks ks MR R G, R
IR W AR S 7 BRI C R = (e = -
0.1094,p=0.9147;t= -0.08955,p=0.9301) , 3%
WIS SRERA T 58 o e b, 78 A 7 1 B R AR dn ik
JEAWTAEAL , gk 1273 Bt 28 L RES B4 1 5%
PR A AL BORE R [R) I, phy N T B A ) —
T HURE BE 37 50 A, Bk ] Te) B o 2 b i 3 kAT 7
AL AR T Ry O TR S 1 O 4h
MEHITCH B 25 (t=-0.02119, p=0.983 4;¢ =
-0.02641,p =0.979 4) , HLMERA BE AR E PR ECAF,
ARG LASE AU N ERVESCBE A St o

RO SLPRAE AR E X HLAS
Table 6 Comparison of determination results

of actual samples

Wi/ (L") BET/ (gL ")

W 5E ¥4
e ANLWE LT ALEE
| 167. 37 167.75 51.15 51.26
B2 164. 86 165. 02 51.52 51.25
FEf 3 163. 89 163. 93 51.50 51.47
BE 4 163. 98 164. 05 51.91 52.02
RS 165. 05 164.93 51.18 51.25
KR 6 165. 96 165. 89 49.95 50. 08
BT 164.25 164. 32 51.11 51.19
¥IfE 165. 05 165. 13 51.19 51.22
RSD% 0.76 0. 81 1.20 1.13

RTSLPRRERTELINE XS HoAh
Table 7 Comparison results of on-line determination
of actual samples

Wi/ (g-L7")  KIXE BT/ (g L) AN

mwE AL %/ & AL W/
06:00 175.03 175.47 0.25 45.52  45.17 0.77
08:00 162.75 162.01 0.46 49.28  49.47 0. 38
10.00 158.39 158.22 0.11 48.74  49.12 0.77
12:00 165.67 165.98 0.19 47.82  47.34 1.01

A
g

14:00 169.52 168.95 0.34 52.55 52.89 0. 64
16:00 179.81 180.01 0.11 50.79  50.01 1. 56

18:00 182.57 181.79 0.43 46.37  46.77 0. 86

4 Zhig

ARTSONS G BE T 78 AE LA I 2R GE 0 70 A ad A S
BT T4, F il o A IBURE R E | 25 i R 1] S5
SRR R (G B A R AT 1
SR IO BE S R BR EE AV B 1 1, %07
IEADER R T IR B, de e 70 A i i %
P, S T PRI 5 ShAGIR EERRES TE h

1) 7EHURE 2 5 2 30 mL/min IR S 25 7
) 2 s @25 PE T ORAIEAE b BORE RS B2 5 B B 1%
R AIRE T %2R AT EDTA 285 2 , LA W B i A
DARRA, Fl A 0.2 mL, 7S U I i 2% b v TR
h 50 mL, 7E 525 nm AR BRI E s BRR
0 R FH R 7, LA YRR 20 - W Y L i 48 s 77,
o4 0.2 mL, #EHI7E 420 nm PR INE @ 45 R
7R A A R i T 2 Ao

2) 38 S BT I o B B A I, i A
FARIAR HEfi 22 4 0. 04% ~ 1.20% , il (A1 R
98.4% ~101% , RWIAMFFE 7 ik E B Kb 1
NS, RGARE , TR

3) X RIS S A, AR R S5 AN T
LRI B AR LI B 22 ek . SR DCRE T 2 1
2L I ZR GEAN UGN BT 5 IRk 1) R 7 J3E 5 , 3wl 5
B A EL SRR, A R B 4 ) A L
ORS8N N Eb U €t 0N IO T
T BT F 17l 55 R AL 2 a0 5L A
B, BA B A TR 5
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Determination of sulfuric acid and zinc ion content in zinc
electrolyte by photometric titration on-line analysis system
LI Yingying', YU Xiaofeng' , HAN Naixu', LI Ying', LI Jian', HAN Zhanhua®, WANG Qingxiang'
(1. Hangzhou Puyu Technology Development Co. , Lid. , Hangzhou 311300, China;
2. Tnner Mongolia Baogang Steel Pipe Co. , Ltd. , Baotou 014030, China)

Abstract; The content of sulfuric acid and zinc ion in zinc electrolyte directly affects the purity and product quality
of zinc. At present, the detection of sulfuric acid and zinc ion content in electrolyte depends on offline detection,
the degree of automation is low, and the research and application of combined determination device is less. In this
paper, the photometric titration on-line analysis system is introduced, and the content of sulfuric acid and zinc ion
is determined by optimizing the detection parameters and the absorbance mutation. Under the conditions of sampling
speed of 30 mL/min and waiting time of 2 s after liquid extraction, the sampling accuracy of the sample can be
guaranteed. Zinc ion was determined by EDTA complexometric titration, with xylenol orange as the indicator, the
amount of 0.2 mlL, the amount of hexamethylenetetramine buffer solution was 50 mlL, and the zinc ion was
determined at the wavelength of 525 nm. Sulfuric acid was determined by acid-base titration with methyl red-
methylene blue indicator at a dosage of 0.2 mL, and the wavelength was controlled at 420 nm. The titration end

point was determined by the color change of the indicator. The results showed that it was feasible to determine the
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titration end point according to the absorbance mutation by using the photometric sensor to collect the signal under
the optimized experimental conditions. The stability test of the standard sample was carried out in the experiment,
and the actual value was basically consistent with the identified value, indicating that the device and method were
accurate and reliable. According to the method, the precision of the actual sample (n =7) and the recovery rate of
the standard addition were tested and compared with the manual off-line detection. The overall RSD of the precision
was less than 1. 2% , and the recovery rate of the standard addition was 98.4% ~101% and 99.1% ~99.8% ,
respectively. The t test proves that there is no difference between the instrument test results and the manual test.
The device can realize automatic analysis, simple operation, and the analysis items are carried out at the same
time, which can meet the needs of online continuous production detection.

Key words: electroplating zinc solution; determination of sulfuric acid; determination of zinc ion; on-line titration
analysis system; photometric titration; acid-base titration; automation analysis
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