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Table 1 Main chemical composition of waste alloy cutters

(mass fraction, %)

Fe Cu /n Sn
73.58 16.42 1.59 0.28
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Fig. 1 XRD pattern of waste alloy cutters
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Fig. 2 Process flow chart of hydrometallurgical separation of waste alloy cutters
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leaching process on Fe leaching efficiency: (a) Sulfuric acid
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Table 3

from leaching process of iron (mass fraction, %)

Chemical of composition of leaching residue

Cu Zn Fe Sn Ni
65.01 8.68 5.31 4.87 1.15
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Fig. 9 XRD pattern of leaching residue from leaching
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Table 4 Result of diamond screening analysis

Yield/%
Particle size/mm  Mass/g — -
Individual ~ Cumulative
>0.60 0 0 0
>0.45 0.15 0.10 0.10
>0.355 103.44 68.96 69.06
>0.22 44.41 29.61 98.67
>0.20 1.01 0.67 99.34
>0.125 0.83 0.55 99.89
>0.10 0.13 0.09 99.98
>0.074 0.03 0.02 100.00
<0.074 0 0 100.00
Grand total 150.00 100.00 -

Cu

2.4 TAMECRIEFAR

i T S5 5 HE AR Tl A b AN H
MH “PIBGR - B 4 - B pide” SRR IR
IH&@T)k, AT K S mBR L™ i T
IR AR s S I S5, RARANR A L A ) £ AN
BB IT R E R R LN Al M A HUEEAT [l
eo A2 -EOKBR R LB v] F T K AR 257, FK
TRt B A AT T rBEEAT M IR BUR AN 2455
AT EETERIEE, e TR S B R AT
BB, AW IUIE L S8 S PR A Tk A s i
FC, UEWIRIH & e TR G A BRI SR T2
FEL, BT IR, AT AT S BRI G
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Fig. 11 Photos of main equipment and products on site: (a) Equipment for iron leaching process; (b) FeSO,-7H,0; (c)

Equipment for copper leaching process; (d) CuSO,-5H,0; (¢) Equipment for diamond separation process; (f) Diamond

K=, AP RS NI TSk 2 2R .
T ARIG A IS UE T S5 2 A FU 45 R IR,
T HLE 3 IRV R o 7 AR 1 IR 7K AT AR A A A
A TR R K . DAL E E g Al
P 11 FTR

3 Zig

D) i “PBIR I - D a5 - ik 1

AR BRI E B AR AR IR & 4 )3k, TERRR
W 130 g/L W EE 12: 10 45 3 3 & 300 r/min.
12 R E 60 ‘CAIE ] 36 h 46 4F K, JRIH& R4 J)
kAR ERHIIR RN 97.6%,  H.99% LA L i i Al
100% (1 &RIABENE S, SEIL T SRIERME 25 .

2) TERRERIR 250 g/L RSERHRE 23 g/L [
b 10:1. 32 HUEE 80 'C . IR HiH ] 26 h A4 ik
[ 300 r/min S5 A8 N, BRIEVE AR IR H AL )
99.9% LA I, [AIR 94% LA _E FI45 R AT (1) 4 KA ik
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High-efficiency hydrometallurgical separation of
valuable components from waste alloy cutters

LI Liang-yu, HAN Jun-wei, JIAO Fen, LIU Wei, QIN Wen-qing

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: In order to solve the problem that it was difficult to separate valuable components from waste alloy
cutters efficiently, a cleaning treatment technology of “two-stage leaching, fractional crystallization and physical
separation” was proposed. In this paper, the effects of technological parameters on leaching behavior of valuable
metals in iron and copper leaching processes were studied, and the physical separation of diamond was also
studied. The results show that, under the conditions of H,SO, concentration of 130 g/L, liquid-solid ratio of 12:1,
stirring speed of 300 r/min, leaching temperature of 60 ‘C and leaching time of 36 h, the leaching efficiency of
iron in waste alloy cutters is 97.6%, and more than 99% of copper and 100% of diamond enter into the iron
leaching residue, realizing the selective separation of iron. Under the conditions of H,SO, concentration of
250 g/L, oxidant HNO, concentration of 23 g/L, liquid-solid ratio of 10:1, stirring speed of 300 r/min, leaching
temperature of 80 ‘C and leaching time of 26 h, the leaching efficiency of copper in iron leaching residue can
reach more than 99.9%, while more than 94% of tin and all diamonds enter into the copper leaching residue,
realizing the high-efficiency leaching of copper. The high efficiency recovery of diamond can be achieved by
shaking table separation of copper leaching tailings. The industrial test not only verifies the correctness of the
laboratory research results, but also shows that the wastewater generated in the wet process can be recycled, and
no wastewater is discharged in the whole process.

Key words: waste alloy; leaching; resource recovery; copper recovery; diamond
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