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A Study on Co-precipitation of Indium Hydroxide (In(OH);) for
the Recovery and Determination of Trace Heavy Metals
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Abstract

Determination of trace elements in a sample including complicated matrix is very difficult due to the interference by the
matrix. Therefore, if the trace elements can be separated from the complex sample matrix and determined, the interference effects
can be reduced, and it is very helpful for the overall analysis. In this study, the analytes of trace elements were separated from
the sample matrix by co-precipitation with trace elements using indium hydroxide (In(OH)s), then detected by inductively cou-
pled plasma-atomic emission spectrometer (ICP-AES). Above all, the optimal conditions for the co-precipitation of elements
with indium hydroxide were experimentally established. At last, salt was analyzed by the developed analytical method. No heavy
metals were not found in Shinan Jeungdo salt, but trace amounts of several heavy metals except for cadmium were found in
Cheonnam Yongkwang salt.
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Table 1. The operating parameters of ICP-AES

Power 1400 W
Pump speed 30 rpm
Argon gas flow rate
Coolant flow 12 L/min
Auxiliary flow 1.0 L/min
Nebulizer flow 0.8 L/min
Run time 500 s
Sampling rate 2.0 Hz
Integration interval 500 ms
Nebulizer Cross flow

Table 2. The selected wavelength

Element Wavelength (nm)
Cr 267.716
Cu 324.754
Ni 231.604
As 189.042
Cd 214.438
Pb 220.353
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Table 3. Recovery Efficiencies of heavy metals by co-
precipitation with Indium hydroxide at the different

pH

pH 8 (%) |pH 8.5 (%)|pH 9.5 (%)| pH 10 (%)
As 724+£04 | 41.7+£02 | 71.5+04 | 67.6+0.1
Cu 78.7+09 | 442+0.1 77.8+0.5 | 73.9+0.2
Cr 71.8+0.8 | 40.2+02 | 70.7+04 | 67.2+0.2
Ni 286+0.3 | 349+0.1 | 67.7+03 | 645+0.2
Cd | 284403 | 383+0.1 | 69.9+03 | 663+0.2
Pb 69.7+04 | 40.5+0.2 | 69.8+0.2 | 65.8+0.2
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Table 4. Recovery of heavy metals by three kinds of filters

FolhE (%) [FEHRTE [1IER2E (%)
As 72.2 76.0 72.9
Cu 77.9 80.8 93.7
Cr 70.4 78.6 83.5
Ni 65.6 72.6 82.0
Cd 64.4 73.9 79.5
Pb 65.7 76.3 85.2

Table 5. Recovery of heavy metals with the different stirring
time

10 min (%) |20 min (%)|30 min (%)| 45 min (5)

As 735+02 | 76.8+04 | 729+0.2 | 75.7+0.1
Cu 949+0.5 | 962+0.2 | 93.7+0.2 | 946+0.3
Cr 855+0.8 | 848+03 | 835+04 | 829+04
Ni 83.7+0.7 | 828+03 | 82.0+0.3 | 81.3+04
Cd 81.6+0.8 | 804+03 | 79.5+04 | 789+04
Pb 87.8+04 | 86.6+0.2 | 852+0.2 | 854+0.3
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Table 6. Recovery of heavy metals with the different soak-

ing time
1 min (%) 5 min (%) 10 min (%)
As 81.0+£04 68.3+0.2 74.5+0.5
Cu 98.5+0.4 87.9+0.9 93.7+0.1
Cr 83.1£0.5 75.8+ 1.1 81.5+04
Ni 83.0£0.5 752+1.1 79.7+0.3
Cd 78.8+0.6 73.8+ 1.1 77.3+0.5
Pb 86.6£ 0.6 79.7+1.0 84.2+0.5

Table 7. Recovery of heavy metals by the different nitric acid
concentrations

10% (%) 20% (%) 30% (%)
As 813+0.5 81.5+02 819403
Cu 1123404 114206 111.6+0.2
Cr 83.0+0.7 86.1+0.3 87.9+0.1
Ni 86.2+0.8 88.0+0.2 88.7+02
Cd 793+1.3 81.2+0.6 84.7+0.1
Pb 92.0+0.6 95.5+03 95.6+0.2
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Table 8. Recovery of heavy metals by the effect of heating

Heating (%) Non-heating (%)
As 79.7+0.1 80.9+0.2
Cu 107.5+0.4 108.7+0.1
Cr 82.2+0.1 84.1+0.5
Ni 84.5+0.1 86.0+£0.5
Cd 78.6+0.3 81.1+0.1
Pb 91.0+0.2 92.8+0.5
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Table 9. Recovery of heavy metals by the effect of pre-

concentration

Preconcentration (%) | Non-preconcentration (%)
As 76.5+0.8 69.1+0.1
Cu 89.7+0.9 90.3+0.2
Cr 81.2+0.8 763 +0.4
Ni 74.3+0.7 65.8+0.2
Cd 71.8+0.6 63.7+0.1
Pb 75.1+0.7 66.4+0.2

Table 10. Recovery of heavy metals in NaCl solution

Element Recovery (%)
As 69.7+0.5
Cu 91.1+0.5
Cr 73.0+0.1
Ni 76.3+0.2
Cd 74.6+0.6
Pb 76.5+0.4

Table 11. Determination of heavy metals in salts

A 9% (mgke) A FE (mgke)
As 1.160+0.013 Nd
Cu 0.390 + 0.003 Nd
Cr 0.236 +0.008 Nd
Ni 0.173 +0.005 Nd
Cd Nd" Nd
Pb 0.804 + 0.003 Nd

*Nd: Not detected
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mg/kg, Cu 0.39 mg/kg, Cr 0.24 mg/kg, Ni 0.17 mg/
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