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Abstract: Variety of oxygen pressure leaching residues of spent lithium iron phosphate were obtained by
changing reaction conditions. Through adsorption experiment of Pb*", Cu®", Zn*" and Ni*", material
with the best comprehensive performance was determined. Subsequently, this material was used as
adsorbent to study effect of initial concentration of solution and initial pH value of solution on adsorption
performance of adsorbent for Pb*", Cu*", Zn®’" and Ni*', and the optimal conditions for different
heavy metal ions were obtained. Finally, samples before and after adsorption were characterized and
analyzed to further study adsorption mechanism. The results show that FPOH-ML leaching residue
obtained at 120 ‘C, 0.5 MPa, and adding mannitol ( ML) has the best comprehensive adsorption
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performance. When concentration of all heavy metal ions are 10 mg/L, pH value of Pb*" bearing
solution is 5, and pH value of Cu*”, Zn’" and Ni*" bearing solutions is 6, adsorption capacities of
FPOH-ML for Pb*", Cu’', Zn*" and Ni*" are 18.26, 17.53, 9.60, and 6.24 mg/g,
respectively. The characterization analysis results show that main structure of FPOH-ML has not

changed significantly before and after adsorption, and no new substances are produced, indicating that

adsorption process belongs to physical adsorption.

Key words: spent lithium iron phosphate; hydroxy iron phosphate; heavy metal; adsorption
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Fig. 1 XRD patterns of products obtained

under different reaction conditions
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(£)—120 C,0.5 MPa,CMC;(g)—120 C.0.5 MPa,PEG; (h)—140 “C 0.5 MPa;(i)—170 ‘C .0. 5 MPa

& 2

AEER Y R FHTREHNWH SEM F 3R

Fig. 2 SEM images of products obtained under different reaction conditions



« 120 -

A 04w GRIEER /) (http://ysyl. bgrimm. cn)

2021 4F55 9 1

2.2 AERMEGHMEEBBKEHERKMES

BN m

WeRHR B2 Rk 1 piw . IR 1A%, 9 fp =
Yixt A PP 4R B T R B R AF A R . )
B Pb* " B, W B RO B B SR AE 120 °C (1.9 MPa 4%
PR ARAS 007 1, W B 25 1 Dy 22. 20 mg/g, W B 3R
b 76,96 %0 W BE Cutt HE . W RSk R A A Y R AE
120 "C,0. 5 MPa, s i H #& B (ML) /4 T K15 1Y
PR W B A i 17,53 mg/g. IR 51,77 005
W B Zn® " I W B RACR B AR Y S AE 120 °C 0.5 MPa

SAE T ARAFI = W 2 i 11, 20 mgf g, W B3R
32.90 %0 5 W BFF Ni*T i 05 B AR B AR J2 AE 120 °C
0.5 MPa #S IR F HEZF 4E R A (CMO) 251 F 3175 41k
FIRIIRE RS 2550 23 B -, A i 72 4 O 6. 61 mgf g, W B 5 Ty
20. 5906 . EALXT L 9 M A 4 Ja R R ASOR: L AT
P& B AE 120 °C L0. 5 MPa, 78 H &2 B (ML) 41
TR R AR KR L T 4 M E SRS T
ZEA WM ERE B . B, S S 3 SR T IZ R Ak
WERR 612 11 i (I FPOH-ML) E Sk W B 50 3 47 &
4 I % B A 1 T 5T

x1 FEFWI Ph*T Cu*t Zn®T F1 Nt f IR Bt 30 R

Table 1 Adsorption effects of different products on Pb? ,Cu** ,Zn** and Ni**
W R 75 (mg » g D) W %/ %6
W /R\
PRI A Pb?+ Cu?* In?+ Nizt Pb?+ Cu?* In?+ NiZ*
120°C 0.5 MPa 18. 45 12.59 11. 20 1.73 63. 99 37.19 32. 90 14.74
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