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Table 2  Test results of interference elements elimination
\ W 45/ mg B !
T . L T L L O
WA 321.21 321.44 325.70 312.98 322.27 324.18 321.30 4.42 1.38
i 347.27 358.96 366.25 355.54 369. 18 353.53 358.46 8.17 2.28
R 342.43 333.18 328.54 339.18 335.57 330.04 334.82 5.34 1.59
Nt 298.73 302.11 300.99 297.36 299.82 298.75 299.63 1.72 0.57
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Table 3 Test results of ammonium hydroxychloride dosage conditions

SRR it/ ; ] : ‘fﬂﬂ%@ﬁfﬁ/ mg . - lERZE RSD/%
g FAT 1 FA72 473 FAT4 FATS FAT6 FHME
0.2 383.83 380.29 390.19 377.97 382.26 379.12 382.28 4.42 1.16
0.3 353.53 357.18 342.93 346.28 351.94 355.02 351.15 5.46 1.55
0.4 319.96 322.21 325.17 318.98 323.94 326.69 322.83 3.00 0.93
0.5 300.18 298.73 297.69 299.38 302.18 300. 64 299.80 1.57 0.52
0.6 298. 83 297.35 300. 19 302.13 301.22 300.93 300. 11 1.75 0.58
0.7 302. 11 301.72 302. 16 299. 38 298.16 303.08 301.10 1.90 0.63
0.8 301.02 296. 16 296.09 299.18 300.21 299. 65 298.72 2.10 0.70
0.9 297.92 298.61 301.12 301.27 300. 04 300. 16 299.85 1.34 0.45
1.0 297.38 299.83 304.13 302.31 303.17 300.17 301.17 2.50 0.83
1.5 300.29 300.76 298.32 300.26 301.97 296.03 299.61 2.11 0.70
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Table 4 Test results of barium chloride dosage conditions

S R/ } : _ ‘U”'Jﬁ%%/ ms - - : etz RSD/%

% AT 1 P47 2 1473 FAT4 FATS FA7 6 FH{E

0 303.03 299.16 296.36 300.08 295.65 299.93 299.04 2.70 0.90
5 299.96 298.73 296. 18 300.92 302.11 296.76 299. 11 2.33 0.78
10 300. 15 300. 15 296. 89 298.96 303. 11 301.88 300. 19 2.18 0.73
15 301.44 299.69 305.24 301.23 297.86 299.34 300. 80 2.54 0.85
20 300.35 301.19 298.98 299.53 304.25 298.87 300.53 2.02 0.67
25 302.94 298.34 301.77 300.55 303. 17 301.25 301.34 1.77 0.59
30 305.28 303. 19 299.93 302. 12 302.17 298.24 301.82 2.47 0.82
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Table 5 Test results of spiked sample recovery rates

WESR/ (5-L7")

FERRGRE p(SO;T)/(g-L7") bR/ (g - L) i1 Y2 Vs T g [l e/ %

2.50 7.43 7.53 7.49 7.48 99.33

! 5 5.00 9.95 10.03 9.98 9.99 99.73
7.50 12.47 12.58 12.51 12.52 100.27
10 30.21 30.04 30.07 30.11 101.07

2 20 20.00 39.82 40.09 40.14 40.02 100. 08
30.00 50.06 49.92 49.83 49.94 99.79
25.00 75.26 75.08 74.88 75.07 100.29

3 50 50.00 99.93 99.72 100. 15 99.93 99.87
75.00 124.39 124.53 124.91 124.61 99.48
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Table 6 Precision test results of the method

P p(S03)/ MELER/ (g L) .
" ) — — — — — — WG RSD/%
Bi5 (gL RER A7 2 173 i 4 AR 476 THE
0.39 0.39 0.41 0.42 0.39 0.42 0.40 0.40 0.014 3.42

2.86 2.79 2.88 2.91 2.77 2.76 2.84 2.83 0.062 2.18

28.28 28.13 28.25 28.37 28.31 28.30 28.24 28.27 0.082 0.29

4
5
6 14.29 14.33 14.37 14.27 14.20 14.28 14.31 14.29 0.058 0.41
7
8 37.05 37.02 37.04 37.09 37.24 36.87 36.97 37.04 0.124 0.33
9

69.23 69.41 68.90 69.15 69.20 69.37 69.29 69.22 0.185 0.27




T ' =

=

. (4] #ik. BB LR PE N S Y B ia s sk [T ]. YLpafe 1,
3 & 1B 2018(2) :49 - 50.

ety " (5] Be3csy. KRB ARK 5 k7L ] b B fh A AL T S
BRFCREST T — Bl e £ 4 P B K T B AR S T .

N Ji,2021,41(3) ;50 - 52.
FAERM IR, OITE W RTIOAREC T 2024 5 161 g gt i e RO WS A R

3HI5 HEA,10 H 1 HIER S, A 7 32 i ke fHAE[ 1], AL EREE 2011 ,23(9) 1194 - 195.
SRR R B TR B HI7E 0. 05 ~ 0.5 g; Pe 4Rk (77 Xvkok, XIEE, B9 06, 5. duREE A 28 TR T & SDOE IS
BEE N ES T e Z B, N 0.5 g; Gk FEHL T K BAE TR PR ERAR R & B [T ] BB ARG (fh 5
= . e L N o ) ,2022,58(11) ;1 260 —1 264.
FHEENEINFUCHUERIIRRG 10 % o ATTRIHE o) gy srmape mie, 5. b famm i
ﬁ%&ﬁ&%ﬁ\&i“ E;@‘ ,ﬂﬁﬁ?ﬂﬁ%ﬁé‘z\%%%ﬂ( ':F‘ﬁ i ARIR IE{{T@_‘EQ(H{,"‘;%}H&) ,2016,52(2) 159 - 162.
FRAR 2515 2 I IE o (97 e AR £ s Ik & 1 . TS 2K K S b A 30
[ £ X #k] 71 CJ/T 51—2018[ S]. 4L 5T: h ki i Bt ,2018.
(1] M. Sk T iR R L] ML TR, 2017(5) : 101 - (107 A= ASTRBEHE. BREE WL 434 7 B o 5T B A S 00 - HY 168—
102. 2020 ST, AL : o[ FREE AL, 2020.
(2] ROUBE, TREM, TIRMR, %5 05U B8 5 R 4 1% DEE K i 4 [11] ERHSEEEHLSR, BEREEHER S #eRE 4
WIRFIE[ )], #42,2022,43(3) :91 - 93. MRS 55 3 3000 BUMREL ST R IOIE B
(3] FEFE, LT, REIBE, %, B A % E T ULk I e % I GB/T 43753. 3—2024 [ S . L5 o [ b o Bt
SR G BB K P S G R (] 95 42,2023,44.(10) 1106 — 2024.
108.

Determination of sulfate ions in precious metal alloy electroplating

wastewater using gravimetric method

Zhao Luguo', Li Shangyuan', Xu Jianying"?, Wang Shaojuan"?, Cao Quanping"”, Ding Zhichao'
(1. Shandong Zhaojin Gold & Silver Refinery Co., Lid.;
2. ZHN Precious Metals Testing Co., Lid. )

Abstract: The accurate determination of sulfate ions in precious metal alloy electroplating wastewater is of great
significance. This study establishes a gravimetric method for analyzing sulfate ions in precious metal alloy electroplating
wastewater. Through a series of condition optimization experiments, ammonium hydroxide hydrochloride was identified
as the reagent for interference removal, along with the optimal amounts of ammonium hydroxide hydrochloride, barium
chloride, and sample volume. Under optimal conditions, the spiked sample recovery rate of this method is 99.33 % -
101.07 %, with a relative standard deviation of 0.27 % —-3.42 % for the determination results. The spiked sample
recovery rate and precision meet the requirements for analytical testing.

Keywords: gravimetric method; electroplating wastewater; sulfate ions; interference elimination; sampling volume



