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Table 1 Statistical table of the characteristics of gold embedded
in leach residue

BHREXH PREWMHFE SHE/%  &it/%

EtiEe 5R¥ERKE 10 10.00

BES BiARE 0 0
BAEAAE 40

A% BHKERE 50 20.00

WE—BARFVELLEE BRI ER L
E. RARBEERE.
13 —BSRANRRENEIH

R3 —BRORBTHRBNEEERESH

Table 3 Size fraction and gold distribution of the first stage
hydrocyclone feed and underflow

—BAREY —BRORuR
8 495.12/(th), HTE 19830/(th!),
Higfk /mm F=E 100% = 40.05%

HE &R &7 HE &% &5
EEBw% gt WERSE% Mgt HE®

EKADRIART, §TOHEEREE G
B, BR#EABR. RINEHE. SEERR
MEELEANBEARYE, RERBEKR, F6
HATE . MO EEBHEEET 7 RBEIREPR
BRI T LGE AR HAR Nk, IR & Bk E
BHBEARENAR. SNBERREANEWEE
W, ESHHBT HE.

ZIARBEXE, RA—BAIRS5EY HER
FE-ERENEARRAR, ERRAE 2

(1) R2ABY HRE R EFNHERAL,

F2 ERSREEPESPNERNE
Table 2 Gold grade of each product in the grinding
classification circuit
e HE —RS —BH RS B4 ZBy
B BEW RN REK RRE KR
> 3,
%;“t{% 192 1021

AUEH—BRAZRABDPEMIER, BREAR
BUR.

(2) K3 4 REY 5 REIRRPEF=YHIKL
RRERESM. ATLEH, TRV BENE
W, AP RAPH R +38 pm. -38+75 um B AN KL
ZHE MR, BEFESMHE-150 pm BIFRSY
—BRAZRUIDREHEAYH, B LARR KR
HE, BRZAT & LR mR g & m i,
XUESE T A ERMRHIFE. B0, aTbURI,

12.57 6.57 5.51 1.81

+0.60 387 279 106 901 144 1.03
-0.60+0.3 1136 323 359 1605 190 243
-0.30+0.15 2070 3.02 612 2123 620 1047
-0.15+0.075 3850 644 2429 39.12 824 2565
-0.075+0.038 13.11 134 1721 7.84 3330 2077

-0.038 1246 391 4773 675 73.80 39.64

&it 100.00 1021 100.00 100.00 12.57 100

F4 —BORERM_BIRAVNERERBSH
Table 4 Size fraction and gold distribution of the first stage
hydrocyclone overflow and second stage underflow

— B R ZBY R
& 296.83/(th!), H&24129/(th"),
$L4% /mm 2R 59.95% FEER 48.73%

HE &R0 &4 HE &% &7
EBw% gt HEESE% Mgt HE %

-0.60+0.3 957 206 300 743 205 276
-0.30+0.15 2044 200 622 2129 244 943
-0.15+0.075 37.10 3.92 22.13 5220 268 25.39
-0.075+0.038 16.84 620 15.89 1420 5.07 13.07
-0.038 16.05 216 5276 488 557 4934
it 100.00  6.57 100.00 100.00 5.51 100.00
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Table 5 Statistical table of the gold particle in the first stage

hydrocyclone underflow
Bk BH k& Hiz il
WS W /um /um I
1 100 202 76 5R%E®RE
2 101 20 20 BRE
3 102 20 10 ::87.3 )
4 103 15 7 5R%t4E
5 104 15 5 BERS
6 105 10 4 HoaRas
7 106 8 7 EARRE
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B 1 —ERSRREEBRIEBERIR
Fig.1 SEM topography of the gold particle in the first stage
hydrocyclone underflow
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LK 50 40 KA RL TU T4 3 32 HE 1 V) A8 430 o 6
AN R VE MR, Ak RO IR 2% .
B, +0.60 mm BP0 R0 i 8, HORFT B O
H3%E 1% -0.60 mm IR R S 4 o A L3R 6.
22 BUEEEHMHL

6 —EIEREH -0.60 mm PIRIAIIER
Table 6 Fraction and gold distribution of -0.60 mm material in
the first stage hydrocyclone underflow

Bigh /mm  KRE R % S/ (gt!) SOTE /%
-0.60+0.3 17.6 1.90 2.45
-0.30+0.15 233 6.20 10.60
-0.15+0.075 43.0 8.24 25.87
-0.075+0.038 8.6 33.30 21.01
-0.038 7.4 73.80 40.07

& 10000 1367 10000

KW R ZR =K IR S8, PAE . g
WS gt RN RAR, 1T B0 EIE A R
BERAE XAV BSOS G (Gl I B HER: 13 AT i)
HRMKIES psi A G/KER W) AKIERH
%, EEARET &N 12~ 13 kg BHRIREN
30%, NN WIERE N 1.2 kg/min. K FE K2
W 7.

*7 BUEEAERER=KFIEREERG

Table 7 Two-factor three-level orthogonal test coding table
for the centrifugal separation
KF HF A4 (BLABHKN) G HF B (RifKES) Ipsi
AT A“:A,+.4: _60+180 _ B = B+ B, _ 349 _ 6
2 2 2 2
Sk ago A A _180-60 o0 BB _ 93 _ 4
2 2 2 2
- A, -4, 180-120 B,-B, 9-6
-k S 2 = =1 2 - =1
et AA 60 AB 3
; A -4, 60120 B-B, 3-6
= ] =% 220
F7K Y %0 A5 5
TP 0 0

®8 BOEESEGR

Table 8 Test results of centrifugal separation

%A BEELB RE M0 T o

.

OB Rik RE R @b T i
T o EA g g Igth) T /gt
1 -1 -1 1284.3 874 61.9 30.82 4.21
2 0 -1 1310.2 89.1 77.9 38.75 5.30
3 1 -1 1312.3 73.7 96.8 39.77 5.44
4 -1 0 1304.0 86.1 118.0 57.00 7.79
5 0 0 1305.3 88.8 98.3 48.92 6.69
6 1 0 1331.3 85.2 944 44.19 6.04
7 -1 1 1301.9 73.5 162.0 66.90 9.15
8 0 1 1292.5 894 75.2 38.05 5.20
9 1 1 13123 862 950 4565 624

I E R NK S, ATLLEH, EEOIHN
60 Gv MK 779 psi B, AEHT IS & B,
N 66.90%, HEFFTM 1t ¥R 4 9.15¢ (LA
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€=gq +aqd+ a,B+ a A+ aB +aAB (1)
N=b,+ bA+ bB+ b A+ bB +bAB @)
K P g ARIE R A7, WA (3)
M (4) -
Gt fith J B AT Ny

£=46.38-4.184+6.88B—7.554AB+5.484* -6.71B* (3)
n=634-0.574+0.94B—1.034B+0.754> —0.92B> (4)

X (3) AKX (4) PRFIEIETFER B2 AR
oy WA o Fik 10, ATLAEHI (3) Il (4)
MARFE R 247 F14.12, WA FEB AT IESR
{H Foas(5,3)=2.41, KB4 83 /KPR 0.25 B,
TR R BN
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Table 9 Accuracy test of regression equation 3

KE ¥ 5 A HlE B F
R ar 1053 1 105.3 1.69
R a2 283.82 1 283.82 4.58
VI a3 60.06 1 60.06 0.97
UL as 90.13 1 90.13 1.45
ZHAEH as 228.15 1 228.15 3.68
BE G 953.20 8 119.15 -
EIE U 767.19 5 153.44 2.47
FIR Q 186.01 3 62.00

#z10 RX4EVFFENEEMHRIE

Table 10 Accuracy test of regression equation 4

R V77 HeHE HHM FE
A b1 1.96 1 1.96 0.56
Y
AR b2 5.30 | 530 1.53
g by 1.12 1 1.12 0.32
i 7
— IR ba 1.68 I 168 048
2 HAEH bs 4.263 1 4.26 1.23
B G 17.81 8 17.81 E
[A] ) U 14.34 5 14.34 4.12
LES Q 3.48 3 3.48
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Fig.2 Response surface maps of recovery and gold amount
recovered per 1 ton of feeding
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Fig.3 Relationship between concentrate grade and feeding
amount of batch test
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Experimental Study on the Centrifugal Separation of Grinding

Classification Products for a Gold Mine in Inner Mongolia
Lu Chen', Yang Congren®, Zhang Shiqi’, Zhang Yu?, Liu Rifei?, Li Pei', Cao Zhao'

(1.Institute of Mining Engineering, Inner Mongolia University of Science and Technology, Baotou, Inner
Mongolia, China; 2. Sunit Jinxi Gold Mining co., Ltd., Xilingol, Inner Mongolia, China; 3. School of
Metallurgy, Northeastern University, Shenyang, Liaoning, China)

Abstract: Aimed at the existence of accumulated coarse free gold particles in the grinding classification
circuit at an Inner Mongolia gold mine, the recovery of coarse free gold from grinding classification circuit
products using centrifugal separation was carried out in this paper. The results showed that the centrifugal
separation efficiency for the underflow of first stage hydrocyclone was high. The quadratic equation between
centrifugal separation index and influence factors was built and the response surface was drawn using
regression analysis, which showed that the optimal separation conditions were centrifugal force field at 30-
60 G and recoil pressure bigger than 70 kPa. Under the optimal conditions, the gold grade of concentrate
increased linearly with the increase of feeding amount for each batch test. The concentrate gold grade
reached 760 g/t at 15 kg of feeding amount. The results provided important evidence for the industrial

technical renovation.
Keywords: Centrifugal concentrator; Gold ore processing; Orthogonal regression design; Optimization
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Coal Oxidation Simulation Experiments for Small Molecular Organics
Lv Chao', Xu Guoxiang’, Peng Yingjian'
(1.Institute of Coal, Datong University, Datong Shanxi, China; 2.Henan Hongyang Industrial Group Co.,
Ltd., Nanyang Henan, China)

Abstract: To study the impact on low-temperature oxidation rule of small molecule organics in the Yuanzhuang
6 coal samples were extracted by tetrahydrofuran using microwave assisted method. Main components of
extraction products were analyzed using the GC/MS interface. Four substances were selected as oxidizing
analog compounds: propyl ether, diphenylmethane, 2,6-di-tert-butyl-4-(hydroxymethyl) phenol and 9H-fluorene-
9-alcohol. Their oxygen consumption rate and CO production rate at different temperature conditions were
tested through oxidation simulation experiments. The results indicated that the trends of oxygen consumption
rate and CO generation rate of 4 oxidation simulation compounds are similar to raw coal. Consumption rate of
4 oxidation simulation compounds is greater than that of raw coal, and increases with increasing temperature.
CO production rate increases slowly in the early stages of the reaction, and then accelerat exponentially after
100C . Small molecule organic in coal accelerated the oxidation process of Yuanzhuang 6 coal and promoted
coal spontaneous combustion.

Keywords: Small molecule organics; Microwave assisted extraction; Oxidation simulation compound; Coal
low-temperature oxidation; Coal spontaneous combustion



