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(CME) (mass fraction, %; *, g/t )

Sn Pb Cu Zn Al Au* Ag* Others

22.68 1692 30.46 3.78 25.08 50 176 1.08
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Fig.1 Schematic diagram of experimental flow sheet
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Fig. 2 Effect of leaching temperature on leaching efficiency

of metals
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Fig. 4 Effect of alkali concentration on leaching efficiency of

metals

Kl 4 R0, B RIIREBETEHA, Al R EE
WA BN, SRIGYEREANAR s Zn (13 H S BE A R FE T
[ T 0, H NaOH 3 B3R, Bl AE 1.0~1.5
mol/L I, Zn PEZHFEE(L: Pb. Sn. Cu WHER
K, BEASEH R UIHK AN 1.25 mol/L i, Al
P33 KRR LI, R IEN 93.02%, 1 Zn. Pb.
Sn. Cu [MEHFMKIKA 533%. 0.07%. 0.83%.
0.005%, AF| T Al 5 HARGEEPENE B0 H T,
PEHUIE I E 1.25 mol/L %8k & i
2.1.4 W L 4R R 1

7t NaOH IR N 1.25 mol/L, = HREN
30 C, BRHEIAY 30 min &0 R, BEIER S £
S JE R LU 4 iR AR s, S al Rl 5
FiR o

100
80
60
c\o L v— Sn
S 40 e—Cu
20+
6F
41
2r v
b ———=t——-—t—-——p |

6:1 8:1 10:1 12:1 15:1
Ratio of liquid to solid

5 W EOGS < R RIS
Fig. 5 Effect of ratio of liquid to solid on leaching efficiency

of metals
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Fig. 6 Effect of leaching temperature on leaching efficiency

of metals
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Table 2 Distribution efficiency of metals in confirmation

experiment distribution

Leaching efficiency/%

Cascading alkali leaching
Cu Pb Sn Al Zn

Low alkali leaching 0.01 0.08 1.23 91.25 3.61

High alkali oxidation leaching 1.90 79.26 98.24 — 83.65
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Fig. 11 XRD pattern of CME and residues: (a) CME; (b)
LAR; (c) HAR
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Recovery of metal values from waste printed circuit boards using a
cascading alkali leaching process

GUO Xue-yi, JIANG Xiao-jian, LIU Jing-xin, LIU Yang, LIU Zi-kang

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: A cascading alkali leaching process was developed to recover metals in crushed metal enrichment (CME)
selectively according to metal contents in CME. This process was combined with low alkali leaching and high alkali
oxidation leaching. The results show that the optimum conditions for the aluminum selective leaching are as follows:
alkali concentration of 1.25 mol/L, liquid to CME of 10:1, leaching temperature of 30 C, leaching time of 30 min. And
the optimum conditions for selective separation of zinc, lead, tin and copper are as follows: alkali concentration of
Smol/L, liquid (alkali solution of 80% and hydrogen peroxide of 20%) to low alkali leaching residue (LAR) of 10:1,
dropping speed of hydrogen peroxide of 0.4 mL/min, leaching temperature of 50 ‘C, leaching time of 60 min. By
optimizing the experimental conditions, the recoveries of aluminum, zinc, lead, tin reach 91.25%, 83.65%, 79.26%,
98.24%, respectively. In addition, more than 98% of copper and 100% of precious metals are enriched in high alkali
leaching residue (HAR).

Key words: waste printed circuit board; cascading alkali leaching; amphoteric metal; leaching efficiency
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