g I T & | %OL% 2024 FEF 6 H/E 45 &

EHEBREASL—FLRESAEHR

RASAR TR BAZ R4S R
(KHEHEMRBEARAT)
FE 2 & W F 69 O E B BRAR AT R S BA—FACIR AR AT R, R T Wkt &
DH BAER S BALR A S 3T R ) BALTRA B R R, RIS R A B A e E -0.25 mm
& 80 % Wk R 430 % A A 4R 2.0 MPa, B ALIE E 200 °C B ALEF 1 3.0 h A8t A2 90 ke/t,

FACH A & 25 kg/t FoAF FHATEA RN IR, 6 236 B 54 T HATRAR SRS, P34

BRI 92.52 %

KRR : B WA TR HE SR ) BAL 3R T A7 AR e TR A

hE 4 HKE.TDI52 TF831
XEkARERS A

51

i

G — TSt )R, AT R E , W L AL
R AR R R EEAE A B 4
W GEURAY AN BT e, MEAL PR BB A7 BT o L 491 R e
K, A FERAT Al W ol AR i 2 AR
ERR RSB TR G R 2 H A,
Hh R T P R PR B DR O PR L IR B, 2
A5 SR A7 R ) A5 R IR B
R AR R B <, T VR R SR R AR AT TR
JUH R ILE RS

FURIT, A S A B2 TH H % A 1) O 75 2 2 A L
WAL KIS ARG A EYIES . AL RN
PRIF L FHLAE PR Ja, o0 P 0 & A 4 VHR L 2
A4 A LA, SR T BILARGK Ak BES PR 2K i
RN Rr e R AN S 7 R B e LI SR e S
BT o T R AR R 1 4 A B R Ak 3 A
BEBOR , SGER MR i T 77 S A P Ak B
AT SONE R AP Wk P 5 32 AT A A N B 5
TEYIN R L AR TGRSR A ) B AL —EUAE
S 4 T2 B IH A e A b <3 AT (B, 25 56 ) A
JE Wb o B SR TR AN TR S5 s T R
P TAL FASCR B R, S Ja S5 Tkl 32 AR 52
L8

1R ER

L1 #MERSEHE
LA T T ) SIS 14 12 T L e A O SO A T i B 75

XE4HS 1001 - 1277(2024)06 - 0050 - 05
doi:10. 11792/hj20240611

R AR BT D2 20 mm x 20 mm f/NR SRS
JE— AP R 0 P R o L B AR T B
FESURFIEIIE 1 FT7R
[b]

1 FE R AR AN AR AT S5 M T SRR E
Fig. 1  Powder morphology of printed circuit board

before and after grinding
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Table 1  Analysis result of chemical composition

of printed circuit board powder

% Au" Ag" PtV pd Cu Fe
w/%  80.30  510.8 0.16 6.25 36.30  4.41

)% Sn Ni 7Zn Pb Al Cd

w/ % 8.65 0.30 5.43 1.701 1.77  0.005

1) BN g/t
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Fig.2 Flow chart of pressure oxidation — cyanide

gold leaching process
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Fig.3 Effect of material fineness on

pressure oxidation pretreatment performance
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Fig.4 Effect of material mass fraction

on pressure oxidation pretreatment performance

HIP 4 R B PR s o B, ek <
R AR TR EBE N REE PORL B 7 4L
A AR R BRI A AT
18 B RELAT , B 0 A S R ol R AR, =
AMNACREE . TEYIRHTHR 23030 % I, 435 %
o 88.33 % ANIRIFEGR KT o ZRG HIE, S EEYIR
Jiti o 8 30 % AT IR Sk o
3.1.3 HAME



52 I

T B [ ) SR AR FAL BEASCR B
RZ—o TEHERBUR R 100 g WPEH4HZ - 0.25 mm
i 80 % WIBHBUE M 030 % AALTRE 200 C AL
M) 3.0 h B A 100 kg/t, S AL A 30 ke/t
ST B 5 R o R R s 1 S8 AL Ak BEASOR #9537

Wiy, 5 RN S FiR

94

1.0 1.5 2.0 2.5 3.0
A4 E/MPa

BS |ESEXNENFLTLERRIHM
Fig.5 Effect of oxygen partial pressure

on pressure oxidation pretreatment performance

Hi & 5 AT Bl Ao AR &, R R R
RN, AR A S N E] 2.0 MPa J5, &= H
RN B AN, 3 32 B PO R 5 ek B AR A
T, B I, T v & AU B 2 1 K, R bt
FERGIEAT AL PR & R SR FT TP L 2, 1551 )
FRALIR G 1 B AT, e X S I 432 R
TER W & H R IR B — BT, IR 2R 1 R
ZHEE N kSR w0 T, R A AL
BORARFLR AR, 4 FFrd, RBUE S R
2.0 MPa 175 22155
3.1.4 AR

PR TR SR ) G T Ak A SR 1 T R I
RZ—o TEHLEEHUR 1A 100 ¢ WkHHJE - 0. 25 mm
17 80 % WpRHERAMK30 % E/SSME 2.0 MPa A
fEBFE] 3.0 h AR FH i 100 ke/t A4k 7 F 3t 30 ke/t
FAFR 28 E AR IR R R T S T A 3 AR 11 5
iy, 25 AP 6 FFR

HI P&l 6 ] : Bl AT T, kb &R
RSN TP Rt 3, U B AR TR X R ) 4R
FRTAL BE AR 5 M A K. 4 A LR A 140 C ~
200 CHY, 4% b A AL F TR R LT
P AR BE BT 200 CJF , 4RI N LR, 212
WA, 38 B AR IR R A A T R A O
17, YR S A G AT T, X FE R A
PRI TE & R 43 732 Sl gl 16 A6 o 1 B0 3
%, A AL RO 3 AR P A SR R B £, T i A
R A g IR, B e AL
200 C .

951

90

851

%/ %

80

X

1

70

65 1 1 1 1
140 160 180 200 220

AR/ C

6 FHREXMENEUHLEIRZM

Fig.6 Effect of oxidation temperature

on pressure oxidation pretreatment performance
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Fig.7 Effect of oxidation time on pressure

oxidation pretreatment performance
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Fig.8 Effect of sulfuric acid dosage

on pressure oxidation pretreatment performance

R TR AR R — R R FRBE
PR SN AT , AR M AROR . TERRIR T &
990 ke/t i, 432 R 92. 53 % , I Ak S
T2 o, R R TR . LR e R B R e T
RESIMPRBEA FFERE . 25 LTI, 6 ik F
90 kg/t AT G BEHAL
3.1.7 AR

S P2 1 F AR A [) 1 0 A P R R 1 I
TR G 7 e AU A0 TUAL B 5 R o AT AR A
FL AR R 19 4R Ak o FE PR B BB A 1000 g 9 k) 4
JE -0.25 mm (5 80 % PRl TR 40530 % VAR
I3 JE 2.0 MPa  E AL EE 200 °C & ALtE] 3.0 h B
2 90 ke/t 550 T, 25 52480 7 i 4 s 07 484k
TALHASR A m , 5 A 9 iR o
94
92
90
88
86

/%

i
4 84

78 1 1 1 ]
10 15 20 25 30

SR R (kg - t)

9 S|UFRAEXENEMTLEIRZN

Fig.9 Effect of oxidant dosage on pressure

oxidation pretreatment performance
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Table 2 Comprehensive test results

R AL =2/ % LR %/ %
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Experimental study on pressure oxidation — cyanide leaching
for gold recovery from waste circuit boards

Zhang Xiuchao, Zhang Shibiao, Hao Fulai
( Changchun Gold Research Institute Co., Ltd. )

Abstract: Experimental research was conducted on pressure oxidation — cyanide leaching for gold recovery from
purchased waste circuit boards, investigating the effects of material fineness, material mass fraction, oxidation tempera-
ture, oxidation time, etc., on the effectiveness of pressure oxidation pretreatment. The experimental results showed that
conducting pressure oxidation pretreatment under conditions of material fineness of —0.25 mm accounting for 80 %,
material mass fraction of 30 %, oxygen partial pressure of 2. 0 MPa, oxidation temperature of 200 °C, oxidation time of
3.0 h, sulfuric acid dosage of 90 kg/t, and oxidant dosage of 25 kg/t, followed by cyanide leaching under appropriate
conditions, resulted in an average gold leaching rate of 92.52 %.

Keywords: waste circuit boards; pretreatment; pressure oxidation; urban mining; cyanide leaching; electronic waste
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Experiment study on dressing of a refractory ore containing arsenic and antimony in Gansu

Zhao Fucai', Luan Dongwu', Ding Yubo’, Li Yuxi', Sang Shenghua®, Ma Pengcheng'
(1. Shandong Guohuan Solid Waste Innovation Technology Center Co., Lid. ;
2. Gansu Zhaojin Precious Metal Smelting Co., Ltd. )

Abstract: In response to the low separation index during the on-site flotation process of a refractory ore containing
arsenic and antimony in Gansu, a study on ore process mineralogy was conducted. Based on this, experiments were car-
ried out on gravity separation, flotation, regrinding and re-separation of middlings, and cyanide leaching of flotation tail-
ings, ultimately forming a combined process of Nelson gravity separation, middlings regrinding and re-separation, and
tailings cyanide leaching. Using this process, the gold grade of the concentrate can reach 50.05 g/t, with a gold compre-
hensive recovery rate of 93. 89 % . Compared to the single flotation process, the gold recovery rate of this combined
process has increased by more than 30 %, providing a feasible technical solution for on-site process optimization.

Keywords: arsenic-containing; antimony-containing; refractory gold ore; cyanide leaching; Nelson gravity separa-
tion



