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Abstract: A multi-refractory gold deposit coated with carbon high arsenic sulfide was studied by hot
pressing oxidation and cyanidation. The results indicate that the gold leaching recovery of the whole sulfide
flotation concentrate is only 76. 2% by conventional hot pressurized oxidation-cyanidation process, and the
measurements such as decarbonization of hot pressurized oxidation solid product, raw ores pre-
carbonization and segmentation flotation of sulfide and arsenic, are all difficult to improve the gold
recovery. The effect of organic carbon can be completely eliminated by medium temperature roasting and then
cyaniding, the gold leaching rate reaches 94. 7%, and the harmful component arsenic hardly enters the gas phase
during roasting. The toxic leaching results of the mixture of roasting-cyanidation slag and neutralization slag of hot
press oxidation eutralization slag can meet the general requirements of solid waste.
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Table 1 Results of multi-element analysis of the raw ore

%

Au* Ag* As S S Hok AHUK Cu Zn Pb

1.93 1.15 0.62 2.15 2.11 1.29 0.12 <C0.01 0.15 0.06

T x BN g/t T

x2 Ry SHFYHEITER
Table 2 Analysis results of gold chemical

phases of the raw ore

EZiS (gt Gy A %
PRER 4 0. 64 32.48
R ROR 0.05 2.54
AL £ 3 4 1.23 62. 44
fERREL M KB e & 0.05 2.54
At 1.97 100. 0
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Fig. 1 The mineral characteristics of gold inclusions (Optical microscope images)
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Fig. 2 Carbonaceous material with a

velvety surface
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Fig. 3 Flowchart of whole sulfide flotation test
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Table 3 Results of the whole sulfide flotation test /%
ih i ] g ¢
= T e = . .
Au* S FER IR As Au S FERIR 4 As
JEH" 100. 0 1.97 2.15 0.12 0.62 100. 0 100. 0 100. 0 100. 0
Bt 7.55 23. 26 26. 89 0. 49 7.60 89 94. 3 30. 7 92.5
B 92. 45 0.23 0.13 0.09 0.05 11 5.7 69. 3 7.5
T4 AMIRBTAEEL—AULRER 2.2 MESUEHRR—FML

Table 4 Results of hot pressurized oxidation-cyanidation

test for whole sulfide flotation concentrate /%
Akt Ak
ME oomek Av S BB BURS Aut Au B
G R
57.2 99. 2 40.8 0.35 0.78 9.7 76.2

RS EMFERBTREEAN—SLES
UEMEITER
Table 5 Chemical phase analysis results of gold in the
hot pressurized oxidation-cyanidation residue of the

whole sulfide flotation concentrate

WiH /(gD REIPY
R4 0.08 0. 84
A4 0. 05 0.52
ALY 2 4 0. 09 0. 94
i O W o/ 0 2 9.06 94. 57
ERRER R H B S 0. 30 3.13
it 9.58 100. 0
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Table 6 Results of temperature and residence time of hot pressurized oxidation for the whole sulfide flotation concentrate

AR E/C {5 B 16} 4] /min AL % WAARFE (g« L7 FIEE Au/(g- D R EIN
30 98.9 40 9. 31 76.8
40 9.73 76.2
220 00 -2 80 9. 40 76.9
90 99.3 40 10. 62 73.8
120 99.3 40 10. 20 74. 4
30 85. 8 40 11. 33 70.7
60 96. 7 40 9.91 74. 8
200
90 98. 8 40 9. 50 76. 2
120 99. 2 40 10. 32 74.5
30 52.7 40 13.78 58.5
60 75.4 40 11.53 66. 1
180 90 88.9 40 9.24 75.3
120 98. 5 40 8. 60 78. 4
80 8. 43 78.9
xRT 2MEFEBYVREEMEHE—FTLRRBER
Table 7 Results of hot pressurized oxidation-decarbonization-cyanidation test for the
whole sulfide flotation concentrate /%
. At W R i
" FHL Au* FHUBR BB Au As Bk Wit Aut AuBHE
o ik 0.78 40. 8 — — — — 9.7 76.2
JilR73 0.53 29.9 35.2 227 12.2 5.9 5.3 83.9
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Table 8 Results of the pre-decarbonization and whole sulfide flotation test for the raw ore /%
PRAE L _ ERE
Au’ S A BB As Au S A B As
JEH 100 1. 97 2.15 0.12 0. 68 100. 0 100. 0 100. 0 100. 0
it 1. 47 40. 6 30. 6 2.63 2.38 29.1 20.9 33.8 5.2
Xt 7.4 17.12 21.5 0.28 8.1 62 74 18.2 88.2
B 91.13 0.2 0.12 0. 06 0.05 8.9 5.1 48 6.6
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Table 9 Results of hot pressurized oxidation-cyanidation for

pre-decarbonization-whole sulfide flotation concentrate /%
A AL

iR — AV =& * 2— 3 B v A * 2 s
GHET STEAE Aut S AHLER B Aot AuRiI S

MRS, HTF 42. 3% WA SR A2 FEr 64.7 99. 8 26.8 0.07 0.45 4.47 83.3
5
; ) 74 um 5 65%
5% Na,CO, 500
4 % ZnSO,+Na,S0,  800+400
2 X THEEZG 40
L AREE 10
3
2 THEEZy 20
1 FARE 10
3
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2 THBZ+ TR, 45420
1 AR 10
L
4
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2 X THR 2+ THRZ 20410
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Fig. 4 Flowchart of segmented flotation of sulfide and arsenic for the raw ore
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Table 10 Results of segmented flotation of sulfide and arsenic for the raw ore /%
" . i L IEkES
LR s — -
Au” S EERIRIS As Au S A HLK As
JRw 100. 0 1.91 2.07 0.12 0.62 100. 0 100. 0 100. 0 100. 0
A AHORS B 3.3 24. 56 31.4 1.01 2.46 42. 4 50 28. 8 11.9
i R 4.23 21. 63 20. 38 0. 42 13.17 48.0 41.7 15.3 81.6
=208 92. 47 0. 20 0.18 0.07 0. 05 9.6 8.3 55.9 6.5
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Table 11

WAL - BHETAEAL—AARRER
Results of hot pressurized oxidation-cyanidation

for the high arsenic concentrate produced from

segmented flotation of sulfide and arsenic 1%
AL A
BE sospm Au S PR MEA Au Au R
R
82.6 99.5 21.0 0.12 0.51 2. 46 88.2

2.5 MESHBEEE—SL

RIS B A ML 52 JF e T R PR IS
PUE AL R w5 . BRI 100 g 4 B vE
VRGO $A e CRLBE N — 75 pm (5 94. 8%0) P-4l
FE R I, F Hy df pvp 23 B AE 450,550 A1 650 CHREHE
0.5~1.5 h, R L5 4 A DL AR b ik
TR S S HCS ESCHITA] IR g5 R % 12,

K12 2RMFERBTAERABER-FAULBER

Table 12 Results of roasting-cyanidation for the hot pressurized oxidation solid of whole sulfide flotation concentrate

KRR E  Rebermta]/ Au/ A LR/ As/ Kb B OLIRA RS MRS WU Ao/ AuiRiBE/
C h (get™h) % % % % % (gt %
0.5 44. 11 0.10 9.93 92.5 88. 1 0. 25 3.10 93.0
650 1.0 45.18 0.08 10. 17 90. 3 90. 7 0. 30 2.79 93.9
1.5 45.03 0.08 10. 13 90. 6 90. 7 0. 34 2.93 93.5
0.5 43. 68 0.12 9. 85 93. 4 85. 6 0.12 3.52 92.0
550 1.0 43. 80 0.08 9. 60 93.3 90. 1 0. 30 2.32 94. 7
1.5 43. 82 0.07 9.87 93.1 91.6 0. 27 2.47 94. 4
0.5 42.72 0. 32 9. 64 95.5 60. 8 0. 05 5.23 87.9
450 1.0 43. 04 0. 26 9.70 94. 8 68. 4 0.12 4.48 89. 7
1.5 43.08 0. 24 9.72 94. 7 70.9 0.10 4. 31 90. 1

i 12 np, R A AL fE 450 ~650 C Tt
Fiebe & S IIEF 0. 5% . 1k B #A4 K AUk i
A2 VR RS E o e ERE Be S B 550 C Lg%
BEI ] 1 h A HLARIBEER 2 90. 100, K a0 5 AL 423 i
HIRF] 94, 700 XA I 1 HUE AT B
FHAHT - 25 SR R (38 13) S50 Hh ok o R B/ 0 2 42
WFEREIRE 0.63 gft. R & EZ ALY
4 (123 glv), h He 54,19 %, 1T RE SR B e st AR b
T RR AW A A e R R AL SR B VAT R T A
e AL — R e WU T2 ml A R B B X A
P& G R L ARAT B BLAR Y G 5 i 5 [A] I B 7
JLP AN A7 A B ) 3R 85 95 e [ L

R13 EMFEBTRERL—BE—SLE

EUFMHEITER
Table 13 Chemical phase analysis results of gold in the

hot pressurized oxidation-roasting-cyanidation residue of the

whole sulfide flotation concentrate

i H EE R G A
PR G 0.02 0. 88
AL E S 1.23 54.19
i A 1 2 4 0. 05 2. 20
i O W% /4 25 4 0.63 27.75
REMREL e mE 4 0. 34 14.98
At 2.27 100. 0

2.6 MEFUBEE—SUESERHEE
AL I R R R R e R A B R B
R R R E R SR R, ST Tl
7SR K U A TR AR v 2 S RO S R R R
W —TRHE B R R L A T R A AL TR R
T H R AR5 be— B T AN b R Y A
12 3GX PR A 77 3 2 O AT IR A XHR A i A
FEA AL T DL A R i AT
TR O i 5. R 5 R A E R AR (HI/T
299-—2007 [ & = B MR 7 I B R i TR
WM E EPA SRR TCLP 3k e 10 ¢ 1,
R 20 h, RERLE R L E 14,

B2 14 AT, S V7 e ks 0 U AL — FUfk i
Joi b R AR R R R R R
H P Cd.Cr 85 & it il 2 R0 i — i [ 2 A7 22
KRB B AR 42 30 55 mg/ L OB BR i BR 125D Fl
72 mg/LCTCLP %) . i W 4 Hs A8 Ak i % b ok 7% vh B
SRRSO RIE e S (A 2 — i AR B LR S AL i
sl A9 i s R e tE . R EAL KRR L
5 PR G S PR T RE MR R R A
R 2 0. 44 mg/ LB B Al R 125 A1<<0. 3 mg/L
(TCLP ) . 1 & R i — fig ] P A7 22K
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Table 14 Results of toxicity leaching test [(mg -+ L7")
= YiRrS As Pb Cd Cr Crét Cu Zn Be Ba Ni Hg Se Ag F
PUE H b BRERAY BRI <<0.3 <C0.1 <C0.01 <C0.03 <C0.05 <C0.03 <C0.02 <<0.02 <C0.01 <C0.03 <0.01 <C0.1 <C0.1 0.38
Ak TCLP %  <C0.3 <C0.1 <C0.01 <C0.03 <C0.05 <C0.03 <<0.02 <<0.02 0.016 <C0.03 <<0.01 <C0.1 <<0.1 0.41
PR E AL — T R Tl PR 2 55 <0.1 0.089 <C0.03 <C0.05 <C0.03 <C0.02 <C0.02 <C0.01 <C0.03 <C0.01 <C0.1 <C0.1 0. 45
Mibe AL TCLP#: 72 <C0.1 0.024 <C0.03 <C0.05 <C0.03 <C0.02 <<0.02 0.016 <C0.03 <C0.01 <<0.1 <C0.1 0.67
BIRE BEEmmimL 0.44  <0.1 <00.01 <C0.03 <C0.05 <C0.03 <C0.02 <C0.02 0.012 <C0.03 <C0.01 <C0.1 <C0.1 0.62
R — A+
1 TCLP %  <C0.3 <C0.1 <C0.01 <C0.03 <C0.05 <C0.03 <C0.02 <<0.02 0.02 0.074 <<0.01 <C0.1 <<0.1 0.63
B T R Tl PR 2 5 5 1 1.5 0.5 100 100 0.02 100 5 0.1 1 5 100
b e R A TCLP 5 5 1 5 — — — 100 100 — 0.2 1 5 100
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