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A5 ol 43le] ARG 5% oWl ¥ 7HA EA9 & FAld EMae #hHe Aok Cr(iDe}
Cr(VD: 77} 580 nm9} 440 nmel] 4 0.05 g/Le} 0.005 g/L o]A+e] ¢l 4] Beer-Lambert 3o o2&
£ A ® LIERAE, o] SRS oIS FREE pH<AS] ZANME pH Wbl A9 o5 x| askeh
el YubHe g AEe] x5 g/Ld FHE 2E =329 £9F 3349 A4 pH=12 4t
goo2 38 F A/ MR 29712 245k CrADS} Cr(VDS) o % & 282] 4 7|29 23
Y A (4 408 /sample) o} ZHHELT ASAH G FA AT T Adek o] FAe A
Aol Zhetelz, A o] APstme e £F AY AFIA folshl $4¥ & Uk

ABSTRACT. The amount of Cr(Ill) and Cr(VI) in a chromium plating solution could be determined
simultaneously within five minutes using UV/VIS spectrophotometer coupled with a flow-through analysis
(FTA) setup. The Aqx's at 580 nm and 440 nm which correspond to Cr(IIl) and Cr(VI), respectively, well
obey the Beer-Lambert law in the range over 0.05g/L for Cr(Ill) and 0.005g/L for Cr(VI). When the
pH of the sample is less than 4.0, the absorption extinction coefficients of those peaks are not much
dependent on the proton concentration. The amount of Cr(Ill) and Cr(VI), and the total chromium in
post treatment chromium plating solution, which normally has few g/L of Cr concentration, could be
easily measured using UV/VIS spectrophotometry after the sample had been diluted with sulfuric acid
of pH=10 in the flow-through analysis setup; this method is far more convenient and faster than the
common redox titration (which requires at least 40 min/sample) method, while the accuracy of the method
is highly comparable to conventional titrimetric method. Since the implementation of an PTA-UV/VIS
setup in any plating industry is cost effective and easy to operate, the analytic method described in
this paper may be applied directly for in situ analysis of plating solutions.
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Table 1. Effect of pH on the absorbance of Cr(III)
and Cr(VI) at 580 nm and 440 nm
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Fig. 1. Schematics of experimental setup. ‘The sample solution is mixed with 1M sulfuric acid by 1: 10 ratio.
Two waste tubings prevent the UV cell from overfilling.
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Table 2. Determination of Cr(III} and Cr(VI) with the spectrophotometric FIA as shown in Fig. 1 and potentiomet-
ric redox titration methods. The UV/VIS spectrophotometer was calibrated with two standard solution, cal. 1
and 2 in the table. The numbers in parentheses are percent errors compared to the known concentrations

Predetermined

Spectrophotometric determination

Potentiometric determination

Sample  Concentration (g/L) /L (error %) g/L (error %)
No.  [CrIDI+LC(VDY  crrp Cr(V) Total Cr(IiD Cr(V) Total

cal. 1 50+10

cal. 2 1.0+4.0
1 3.0+30 3.09(+3.0) 297(—1.0) 6.16(+2.6) 2.84(—54) 294(—15) 580(—4.0)
2 3.0+10 3.05(+17) 099(—1.0) 4.04(+1.0) 287(—45) 098(—2.0) 385—3.7
3 1.0+3.0 095(—5.0) 3.02(+0.3) 396(—1.0) 0.95(—50) 296(—20) 391(—2.2)
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Table 3. Recovery studies for two post treatment chromium plating solutions. The sample No. 1 is a post treat-
ment chromium plating solution before use, and 2 is sampled out during electroplating

Spectrophotometric determination

Potentiometric determination

Sample Added (g/L) g/L (recovery %) /L (recovery %)
No.  [CrID]+[Cr(VD]  cramy Cr(Vl) Total Cr(ID Cr(VI) Total
1 0 055 423 458 0.40 445 485
0.5+05 114(108)  473(100)  4.87(102)
10+1.0 164(106) 520(99)  6.84(101)
15+15 218(106)  5.89(103)  807(104)
20+2.0 268(105)  623(100)  891(102)
2 0 214 022 2.36 2.10 023 233
05+05 277105)  067(93)  3.44(102)
10+10 336(107) 111091)  447(103)
15+15 382(105) 166(97)  548(102)
20+2.0 432004)  2.14(%)

6.46(102)
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