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Abstract

In this study, the electroextraction method was adopted to obtain high purity copper by elec-
troextracting copper sulfate electrolyte using the waste diamond segments as the anode to recov-
er the copper. In the experiment, the variables such as electrolyte temperature, electrolytic time,
concentration of Cu2* in the electrolyte, electrolytic voltage and area of anode were investigated to
research the copper recovery and current efficiency. The most suitable conditions and process
parameters of recovering process of copper were discussed. The experimental results show that
the optimized conditions for the recovering process of copper from waste diamond segments as
follows: electrolyte temperature is 50°C, electrolytic time is 30 min, the concentration of Cu2+* in
the electrolyte is 1.12 mol/L, the electrolytic voltage is 1.8 V and the area of anode is 12.0 cm2. The
copper content of the recovering metallic copper is 99.1%.
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207 ml AR, Z212 I A F129 300 ml 7k, ¥ H S0 140 g CuSO,-5H,0, ¥ 0.5 g + k¢
FLIRREFR AN, 52 2% 500 mi B HL A7 TR
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SEGEE R, RS RIA T) 3k T2 4 A T R 3R DU 7K P 4 IR K38 () A [l O3 (R) O 504 A Al 2 20 SR04
R, MHEMAIRESE 50°C, HEIIE 30 min, HEEIE 1.8V, BHHREA 12 cm?, MR CuTIRE
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TR IEAE T VR T R SR AT AR R R T N AiBICiDsE,, RIVERAERVRIEE 40°C, HIfERS
6] 30 min, FRAFFEIE 1.7V, PFEBRIERL 12 cm?, HRARH Cu™ K 1.12 mol/L. [, 1EASJ7 269k Hi Il
R AT R EL T RN AgB1CoD3E; B AR & 50°C, FLAAERSE] 30 min, FEMFHE 1.8V, FH
PemiAR 12 em?,  HLARCT Cu®*HKE 0.8 mol/L.

S AE B R ZE TR, RTAE IR R BCR MR R KOT Y ROR . > PIARTAR > AR >
BRI CUPIRE > HURHIE . Fma RN R KT N B CuPIRIE > HURIHE > FERgIR
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3.2. EBFREE X IRE R EWERAF

S bR FH B R IAIFE N 2.0 om,  FRARVREE 65°C, HLARITIA] Y 30 min, FLARWCN 60 ml, FEARWE
CUP ¥k FE A 1.12 mol/Lo Xof 75 By FEL At FbL P 5 L 283 R TSR A AR T, A 2 n P 1 s e MR
RS, SRS IR 1.7~1.8 V Z AR M IVBORAE, BT B ER AR A R e FL R L R 091V,
S PR PR 5 B V0 PLARE P A i 2 (1 J5R DR AR I R R AR AR TR LR . PR RRARE L RE . DA ST
JEFESER R 1 sgm, DR B AR B R AL T2 AL T 1.7~1.8 V ZH].
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Table 1. The selection of orthogonal experimental conditions for treatment of waste diamond segments
1. EERIATIKIER LY KRR

Factors
Levels Ho ffR L C FoL g I [ /min H it HL IV FH b T F/em® Cu™¥kfE/mol-L™
Electrolyte temperature Electrolytic time Electrolytic voltage Area of anode Concentration of Cu?*
(G (B) © (D) (E)
1 40 30 1.7 4 0.4
2 50 60 1.8 8 0.6
3 60 90 19 12 0.8
4 70 120 2.0 16 112
Factors
S A
(A (B) © (E)
1 40 30 1.7 4 0.4
2 50 60 18 8 0.6
3 60 90 19 12 0.8
4 70 120 2.0 16 1.12
Table 2. The orthogonal experimental results of the process conditions of waste diamond segments
#= 2. BENIATIKTIZ &4 EMIERSIWER
Levels AIC 1% B/min 1% CIvV 1% D/cm? 7% E°/mol-L? 7%
1 40 107.5 30 107.2 1.7 105.7 4.0 105.2 0.4 105.0
2 50 107.0 60 102.4 1.8 104.2 8.0 104.1 0.6 103.0
3 60 102.5 90 103.6 1.9 103.8 12.0 107.1 0.8 104.2
4 70 100.0 120 102.2 2.0 102.9 16.0 100.1 1.12 106.8
Range 75 5.0 2.8 7.0 3.8
Levels AT RI% B/min RI% CIvV RI% D/cm? RI% E°/mol-L* RI%
1 40 111.7 30 115.6 1.7 109.0 4.0 110.9 0.4 102.2
2 50 113.9 60 109.3 18 112.2 8.0 104.2 0.6 110.4
3 60 106.6 90 111.2 1.9 109.6 12.0 1128 0.8 116.9
4 70 108.0 120 104.1 2.0 109.4 16.0 110.5 1.12 110.7
Range 7.3 11.5 3.2 8.6 14.7
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SEIG SR E AR AT EE 9 2.0 cm, HREHL R 1.8V, AR Y 30 min, HLAACA 60 ml, HLARWE
CU ¥R 4 1.12 mol/Lo %o JMI45F) v AAB0IR, B 15 e RS R A RIS R A IR I, B3 i Bk 1 2 Firos . M
P Ay 45 FLR SR 5 Rl R AR AE 50°C~60°C Ab H I A K AE o BRI ARV R FE A AL T 2 2 i 34 4E 50°C~
60°C 2 [a],
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Figure 1. Polts of electrolytic voltage vs. recovering rate and current efficiency
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SIS B AR A BE N 2.0 cm, HLAREEE N 1.8V, HLARRIRESE N 60°C, HLARW AN 60 ml, HLFER T
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Figure 3. Polts of electrolytic time vs. recovering rate and current effi-
ciency
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3.5. PHAREFRX R AR & YRy #20m

SEBG SR A BRI B A 2.0 om, FEARELIE N 1.8V, FEFERIEIE N 60°C, LN 60 mi, HIfEE
CU”* e By 1.12 mol/L, FELARHT R] 4y 30 min. X145 (1 BH AR I #2 15 FLAE 283 R RIS R 0 B I, T (1
i 4 pion. MEIF AT, AR R BHAR AL A 8 em?, T (1YL 3 J K PHAR T AR 4 em?,
I FLBE 2 PR AR A8 b e 2R Mt sh . BRI, BAMRIARCAL T2 4444 4~8 cm?,

3.6. FMBRRE X EIRMERE BRI

SLG R F AR A1 RE Y 2.0 cm, HUFREEE Y 1.8V, HLARIREE Y 60°C, HLAREA 60 ml,  FH AR [E]
30 min. AR ) HURR R Cu® i B 5 B AR R RIS S 43 T BT AR e il e tn ) 5 i . AKPERLepr ]
5 HL AR 5 R AR U P CUP YR 1.12 mol/L Ab HR I AR, Lt 2 34 P35 1O 18 Jom 2 L8 o s
#o Fk, EERT CuPIRERM T 2440 1.12 mol/L.

4, &Eig

WRAE LIP3 50, RENIA TR h &4 48.2%, &8N 27.2%. KISz ik B g Uz,
DA 1) P WA TSk R BH R, s PR OB R A PR AR VAR A3 & B B 99.1% 3 HL & Bk 0.1% )4
B, SEARENS AL Tl b B AR, A R I R

I R FR DY K IEAE SR8 AT AR I T2 46 . BRI 50°C, FARISIR] 30 min, FLfFHEE
1.8V, FAMREAN 12 cm?, HLARAT Cu® W 1.12 mol/L. #E—B0f Bk AT 9T R T, R Hh S W e A
1.7~1.8V ZIfl, HMEWIEETE 50°C~60°C 2 [A], HLMARS AI4ERE 30 min, FAARIEIAICE 8~12 cm?, HLfRF
Cu® % 9 1.12 mol/L.

SR 60 ml BV, FRRIEE 50°C, FRARELIE 1.8 V, BHARIEIRL 12 cm?, HER P Cutik
fE 1.12 mol/L, Hifii 2= IR AT Z(H N 8.5 h), FRJSA [ ek 115.6%, HLFAERIA 105.1%, Hor, Pl

WK R 28 N 99.1%
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Figure 5. Polts of the concentration of Cu®" in the electrolyte vs. reco-
vering rate and current efficiency
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