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Rapid Online Analysis of Main Components of Alkaline Zinc-
Nickel Alloy Electroplating Solution

LIU Minghao, SUN Yufeng, REN Chunyu, ZHANG Yonghang, XU Xiaoxue
(School of Environmental and Chemical Engineering , Shenyang Ligong University, Shenyang 110159,
China)

Abstract: In alkaline zinc-nickel alloy electroplating solution analysis of traditional industry standards,
zinc ion is titrated by EDTA after nickel ion is masked by potassium cyanide. As the cyanide is a highly
toxic substance, the government has explicitly prohibited it. A rapid and accurate test method for Zn-Ni
alloy plating solution was established. The total concentration of zinc and nickel ions was firstly titrated
by EDTA. Then the nickel ion was measured by the spectrophotometric method, and the concentration of
zinc ion was calculated. The accuracy and recovery rate of the method could meet the requirements. Ac-
cording to a large number of experimental operation and data collection, the assay kit for rapid detecting
principal components of alkaline zinc-nickel alloy electroplating solution was produced. The kit may at
any time detect the principal components of alkaline zinc-nickel alloy electroplating solution to make al-
kaline zinc-nickel alloy electroplating industry completely cyanide-free work, which has a wide applica-
tion prospect for electroplating plants with imperfect production conditions and laboratory equipment.
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Bl /mL (mji/ﬂ) Bl /mL (mji/ﬂ) Bl /mL (mji/ﬂ) Bl /mL (mji/ﬂ) Feiit/mL (m‘zi{])
0.2 0.01 2.2 0.11 4.2 0.21 6.2 0.31 8.2 0.41
0.4 0.02 2.4 0.12 4.4 0.22 6.4 0.32 8.4 0.42
0.6 0.03 2.6 0.13 4.6 0.23 6.6 0.33 8.6 0.43
0.8 0.04 2.8 0.14 4.8 0.24 6.8 0.34 8.8 0.44
1.0 0.05 3.0 0.15 5.0 0.25 7.0 0.35 9.0 0.45
1.2 0.06 3.2 0.16 5.2 0.26 7.2 0.36 9.2 0.46
1.4 0.07 3.4 0.17 5.4 0.27 7.4 0.37 9.4 0.47
1.6 0.08 3.6 0.18 5.6 0.28 7.6 0.38 9.6 0.48
1.8 0.09 3.8 0.19 5.8 0.29 7.8 0.39 9.8 0.49
2.0 0.10 4.0 0.20 6.0 0.30 8.0 0.40 10.0 0.50
£5 FUEFRAE (mlVL)5RESBHEE (L)

Wkt | WRAR | BRak | mhaR | Biak | mhaR | Baak | Bk
0.0000 0.0000 0.0645 5.2500 0.1290 10.5000 0.1935 15.7500
0.0031 0.2500 0.0676 5.5000 0.1321 10.7500 0.1966 16.0000
0.0061 0.5000 0.0706 5.7500 0.1352 11.0000 0.1997 16.2500
0.0092 0.7500 0.0737 6.0000 0.1382 11.2500 0.2027 16.5000
0.0123 1.0000 0.0768 6.2500 0.1413 11.5000 0.2058 16.7500
0.0154 1.2500 0.0799 6.5000 0.1444 11.7500 0.2089 17.0000
0.0184 1.5000 0.0829 6.7500 0.1474 12.0000 0.2119 17.2500
0.0215 1.7500 0.0860 7.0000 0.1505 12.2500 0.2150 17.5000
0.0246 2.0000 0.0891 7.2500 0.1536 12.5000 0.2181 17.7500
0.0276 2.2500 0.0921 7.5000 0.1567 12.7500 0.2212 18.0000
0.0307 2.5000 0.0952 7.7500 0.1597 13.0000 0.2242 18.2500
0.0338 2.7500 0.0983 8.0000 0.1628 13.2500 0.2273 18.5000
0.0369 3.0000 0.1014 8.2500 0.1659 13.5000 0.2304 18.7500
0.0399 3.2500 0.1044 8.5000 0.1689 13.7500 0.2334 19.0000
0.0430 3.5000 0.1075 8.7500 0.1720 14.0000 0.2365 19.2500
0.0461 3.7500 0.1106 9.0000 0.1751 14.2500 0.2396 19.5000
0.0491 4.0000 0.1137 9.2500 0.1782 14.5000 0.2427 19.7500
0.0522 4.2500 0.1167 9.5000 0.1812 14.7500 0.2457 20.0000
0.0553 4.5000 0.1198 9.7500 0.1843 15.0000
0.0584 4.7500 0.1229 10.0000 0.1874 15.2500
0.0614 5.0000 0.1259 10.2500 0.1904 15.5000

PR R MRS SN R R U 2 TG D B AR RO P SRR A R A R (R o) BT
TR 10 mL 805 AR Z TP D FEROAR AR A B P A S 5 2 (/L)
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#m/mL | FE/(g-L7) | FE/mL | /(gL | #E/mL | &E/(g L) | #£®/mL | Fa/(g L)
0.25 5.0002 2.75 55.0028 5.25 105.0053 7.75 155.0078
0.50 10.0005 3.00 60.0030 5.50 110.0055 8.00 160.0080
0.75 15.00075 3.25 65.0032 5.75 115.0058 8.25 165.0083
1.00 20.0010 3.50 70.0035 6.00 120.0060 8.50 170.0085
1.25 25.0012 3.75 75.0038 6.25 125.0063 8.75 175.0088
1.50 30.0015 4.00 80.0040 6.50 130.0065 9.00 180.0090
1.75 35.0018 4.25 85.0042 6.75 135.0068 9.25 185.0093
2.00 40.0020 4.50 90.0045 7.00 140.0070 9.50 190.0095
2.25 45.0022 4.75 95.0048 7.25 145.0073 9.75 195.0098
2.50 50.0025 5.00 100.0050 7.50 150.0075 10.00 200.0100
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M4y W2/ %
B —3.14 EDTA BRI AR R FAL B BURmmR 5B T
REVES B 5.874 1% . pH=10 2% WA B A TREN AUk G s . T —
AL A —2.977 T 5 IR R
i 0.317 BERR WAL FE X YT A ke G 28 22 s 1 ] —
- P “acs aﬂﬁi@%hmuu .ED 1 A%{Eﬂ%‘]nf{?(&‘:ﬁ@/ﬁ{ﬁz pH=10,
—— AR VR R T BRR B AR R
S —3.801
x8 MEREKIRIER
BRI A R/ mL T/ pg WGEE /A SEMER & i pg IR/ %
0 0 0.641 150.50
1.00 10.000 0.678 159.30 99.20
2.00 20.000 0.728 171.10 100.40
3.00 30.000 0.743 174.60 96.08
4.00 40.000 0.782 183.80 95.55
5.00 50.000 0.811 194.14 95.12
6.00 60.000 0.841 201.38 93.98
7.00 70.000 0.872 208.87 93.04
8.00 80.000 0.903 216.35 92.19
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