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Recovery of Heavy-Metallic Components from a Waste Electro-polishing
Solution of 316L Steel by the Solar Cell Electricity
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Abstract

Recovery of heavy-metallic component from a waste solution of factory was undertaken by the solar cell
electricity. The solution was obtained from an electrolytic etching process of 316L stainless steel. The elec-
trolysis of the solution for recovery of heavy metallic components was made with platinum plated titanium
mesh anode and copper plate cathode. Analysis for the solution and electro-winned materials were made
by EDS, XRD and SEM. Iron, chromium, and sulfur components were recovered on the cathode from the
solution. Result of EDS analysis for the electro-winned materials revealed that some metal oxide were contained
in the recovered material. The recovered materials were expected to have metallic form only by the electrolysis,
but metal compounds were contained because of weak solar cell power. Nickel and manganese component
in the solution doesn't recovered by this electrolysis process, but they made a sludge with phosphoric acid

in the solution.
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Fig. 1. Electro-winning system for metallic component
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Table 1. Composition of 316L stainless steel

Element(wt%)
C Si Mn P S Ni Cr Mo Fe
0.019 0.57 0.69 0.025 0.003 12.24 17.69 2.20 balance
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Fig. 2. Change of the solar cell power and surface
temperature during a day.
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Table 2. Concentration of heavy metallic components in the solution and sludge analyzed by the inductively coupled

plasma spectrometer (unit: ppm)

Fe Ni Cr Mo Mn

Waste solution 281 7.85 72.8 154 0.72
Solution after electro-winning 264 8.45 67.5 14.8 0.67
Sludge 97.3 1080 275 4.67 5.85
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Table 3. EDS analysis of electrowinned material obd FHF = ABEIAY IETE Ao 45 A
Element Line Weight% | Cnts/s | Atomic% Fo] Aztr|o] o, §3 HEE Aoz i
o) Ka 3747 13.47 63.92 B EYFHE ez dddn, 28y Nidee 2
Si Ka 1.71 1.68 1.66 ZHE| R QkTh Ni9] EF T@FA9= —0.25 VolaL
S Ka 12.30 14.44 10.47 Fed} Cr& Z}7} —0.44V, -0.56 VEA ©=A 97}
Ka 1.00 1.06 0.70 EaoE Bt AFREA 52 A2 Ak o]
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she A2 23 A0 = Ho U ot oldst A= S HEE 2 AdE o
3E 34 & F Adxo] HMFES FAEL Fe, g ICP % EDS &4 AH9x &3t
Cr, S, O°|lem AHvt AEE ZOF njFfo] B gHA, dsfoll ofste] &=l FEE B4 A4
Spectrum: 080822-KKH4-3 Range:20 keV
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Fig. 3. An example of EDS analysis for electro-winned material.
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Fig. 5. Photograph of electro-winned meterial.
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