Resources Recycling https://doi.org/10.7844/kirr.2021.30.6.36
Vol. 30, No. 6, 2021, 36-42 pISSN : 2765-3439 eISSN : 2765-3447

> ARER <

T2(1V)7t R GUEAC2ZRE FHHUA gt 1k HA(NIEEY =+

Recovery of Pure Ni(II) Compound by Precipitation from
Hydrochloric Acid Solution Containing Si(IV)

Hyun Seung Moon, Si Jeong Song, Thanh Tuan Tran and Man Seung Lee

Department of Advanced Materials Science & Engineering, Institute of Rare Metal, Mokpo National University,
Chonnam 58554, Republic of Korea

2 o
slelgol 2uElelo] B8 f7FE4S 81557] 919 Lol S8RUHI SR FHYS GHEA0E W2 The
GullEat PHOR §71F4S Held of ool YA u]Fe] FAAV)7HFRE0] ek oo e MiE YA

3lel7] o) B2he] gt FA1V)S] Beloh L] A o] tio) ZAHC Polyacrylamidels FA(V)E He

2oLt §949] HE 4] F715ke] olabvt ofgith, BAAIR ARESS A7k WA mlke] T41V)7H B HH
SAMHIESS Aol UADTHE AeH02 HHAA i 99.99% o 40] UAS A1) A4AE 3143 4= 9Igich

EL%

°H oo

Cl

FHO] - #Z)Eol2uE 2], WA, 74(1V), I3, F2

Abstract

Spent lithium-ion batteries are treated by reduction-smelting at high temperatures to recover valuable metals. Solvent
extraction and precipitation of the HCI leaching solution of reduction-smelted metallic alloys resulted in a filtrate containing
Ni(II) and a small amount of Si(IV). Adsorption and precipitation experiments were conducted to recover pure Ni(Il)
compounds from the filtrate. Si(IV) was selectively loaded onto polyacrylamide, but this method did not efficiently filter the
solution due to an increase in viscosity. The addition of Na,CO; as a precipitant to the filtrate led to the simultaneous
precipitation of Ni(I) and Si(IV). However, it was possible to recover nickel oxalate with a purity higher than 99.99% by
selectively precipitating Ni(Il) with the addition of Na,C,O, as a precipitant.
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Table 1. The chemical composition of HCI leaching solution of reduction smelted metallic alloys from spent LIBs and final
raffinate after separation of Co(Il), Cu(Il), Fe(I1I) and Mn(II) (Leaching Conditions ; 2 M HCI, 60°C, 300 rpm, 90 min,

pulp density : 30 g/L, H,O, : 5%(v/v))

Metals Co(II), mg/L Ni(ll) , mg/L Cu(Il) , mg/L Fe(Ill) , mg/L Mn(1l) , mg/L Si(IV) , mg/L
Leaching solution 3870.0 18597.0 6699.0 474.0 149.4 66.7
Final raffinate 0 18597.0 0 0 37.4
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Fig. 1. Effect of PAM dosage on the loading of silicate(IV)
from the solution with pH 4-6 (Adsorption con-
ditions: 60°C, 300 rpm, 3 h).
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Fig. 2. Effect of solution pH on the precipitation percentage
of Ni(II) by adding Na,COs to the solution (Precipi-
tation conditions: 1:1 molar ratio of Ni(Il) to Na,COs
at 25°C with 300 rpm for 1 h).
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Fig. 3. Effect of solution pH on the precipitation percentage
of Ni(II) by adding Na,COs to the solution (Precipi-
tation conditions: 1:1.5 molar ratio of Ni(II) to Na,CO;
at 25°C with 300 rpm for 1 h).

Fig. 4. The photo and SEM image of Niy(COs)(OH), precipitates (Precipitation conditions: 1:1.5 molar ratio of Ni(II) to Na,COs

with solution of pH 4 at 25°C with 300 rpm for 1 h).
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Fig. 5. XRD pattern of the Ni>(CO;)(OH), precipitates (Pre-
cipitation conditions: 1:1.5 molar ratio of Ni(II) to
Na,CO; with solution of pH 4 at 25°C with 300 rpm
for 1 h).
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Fig. 6. Effect of solution pH on the precipitation percentage
of Ni(Il) by adding Na,C,O, to the solution (Preci-
pitation conditions: 1:1 molar ratio of Ni(Il) to
NayC,04 at 25°C with 300 rpm for 1 h).
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Fig. 8. The photo and SEM image of the NiC,O, precipitates (Precipitation conditions: 1:1 molar ratio of Ni(II) to Na,C,04

with solution of pH 4 at 25°C with 300 rpm for 1 h).
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Fig. 9. XRD pattern of the NiC,0O, precipitates (Precipita-
tion conditions: 1:1 molar ratio of Ni(I) to Na,C,04
with solution of pH 4 at 25°C with 300 rpm for 1 h).
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