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Wang J,Li D X, Li S R, Zhang C Q, Liu G N, Li X S. Study on mineral characteristics based on comprehensive utilization of
tailings in the Jinchangyu gold ore deposit in Eastern Hebei Province. Geological Bulletin of China,2022,41(7):1249-1257

Abstract: Metal tailings have the dual characteristics of environmental pollution and resource reuse. From the view of comprehensive
utilization, we analyzed chemical compositions, mineral compositions, and mineral particle sizes, and dissociation degrees of the tailings in
the Jinchangyu gold ore deposit, Eastern Hebei in order to find a suitable way for the comprehensive utilization of the tailings. The results
show: The tailings of the Jinchangyu gold ore deposit are low iron, high aluminum, and high silicon tailings; The mian mineral
compositions are quartz and feldspar, with a small amount of dolomite, mica, and galena, etc; Fine sands predominate in the particle sizes
of tailings; The content of quartz in the tailings is more than 30%, which has a simple symbiotic relationship with other minerals.
Suggestions for the comprehensive utilization: (D Preparation of high purity silica; @ Preparation and production of building materials
such as sintered bricks; @) Preparatione of high value —added products, such as glass —ceramics and glaze materials; @) Preparations of
environmental protection materials, soil improvers, and mineral fertilizers, etc; ®Underground filling materials.

Key words: gold tailings; sintered bricks; glass—ceramics; comprehensive utilization; Jinchangyu, Hebei Province; mineral exploration engineering
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Fig. 1 The Panorama of Shenjiayu tailings ponds(a)and reclaimed old tailings ponds(b) in the Jinchangyu

gold ore deposit (taken in April,2019)
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Table 1 The chemical analysis data of major elements in the Jinchangyu gold tailings

%
B EAR S %%%J}{ Si0,  ALO; CaO MgO Na,O P,0; K,O TFe Fe,O; FeO
cm
JCY-WK1 0~20 6028 1121 628  3.05 336 0362 132 431 1.69  4.01
m%mﬁ JCY-WKK-1  0~20  63.47 1220 490 238 371 0247 132  3.69 1.67  3.24
B
JCY-WKK-2  0~20 61.57 10.78  6.02 294 333 0340 123  4.45 1.61 4.27
JCY-LWK—2  50~60 62.97 10.47 543 299 260 0310 1.59 558 250 491
JCY-LWK—3  60~70 61.79 9.06  6.65 347 212 0259 153 574 237  5.25
ﬁi JCY-LWK—4  70~80 6296 838  6.62 319 206 0262 1.43 549 224 5.04
JCY-LWK-5  80~90 6250 9.44  6.14  3.01 227 0314 168  5.39 213 5.02
JCY-LWK—6 90~100 6421 814 589  3.09 219 0261 137 572 1.86  5.69
S 62.47 996 599  3.02 271 0.29 1.43  5.05 2.01 4.68
FoRAl 6421 1220 6.65 347  3.71 0.36 1.68  5.74 250  5.69
Fe/MA 60.28  8.14 490 238 206 0.5 123 3.69 1.61 3.24
B i 22 1.23 143 059  0.31 0.66  0.04 015  0.78 035  0.79
il 0.02 014 010 010 024 015  0.10  0.15 017 017
x2 £ BERTHMELENLESTER
Table 2 The chemical analysis data of trace elements in the Jinchangyu gold tailings
107°
E;;J: EEERS BEIREE/cm pH cd Hg As Pb Cr Cu Ni Au  Ag
JCY-WKI1 0~20 936 0368  0.008 220 17.04 1498 14.89 3550 0.14 0.08
HRIRED FE  JCY-WKK—1 0~20 936 0301  0.006 6.45 15.74  114.2 16.11  31.18 0.09 0.15
JCY-WKK—2 0~20  9.39  0.345  0.010 237  18.48 134.8 1926  36.84 0.12  0.07
JCY-LWK—2 50~60  9.13 0318 0.014 399  20.07 113.5 28.04 4347 030 0.08
JCY-LWK—3 60~70  9.24  0.402  0.011 5.69  24.17 120.8 29.66  48.09 0.41 0.11
j& JCY-LWK—4 70~80 927  0.366  0.009  4.68  23.11 106.9 28.63 4271 032 0.09
" JCY-LWK—5 80~90  9.04 0471  0.009 578 2277 110.3 24.00 4013 030  0.10
JCY-LWK—6 90~100 9.11  1.984  0.009 16.97 57.89  106.1 30.06  38.60 030 0.12
S 924 0569 0.010  6.02 2491 11955 2383 3957 025 0.10
fie KAH 939 1984  0.014 16.97 57.89  149.80  30.06  48.09 0.41 0.15
e/ MH 9.04 0301 0.006 220 1574 106.10 1489  31.18 0.09 0.07
e A 22 0.13 0574  0.002 469  13.66  15.31 6.26 526  0.11 0.03
5 R 0.01  1.008 0245  0.78 0.55 0.13 0.26 0.13  0.46 026
HYE T 2 P Hb XU 7 e (i 20 8 20 400 - 2000 150
FAEIAE 0 2 P HBRURS: 5 2 65 38 60 800 - 18000 900
i 3t H A L 498 JXURS: T 1 (2 0.6 3.4 25 170 250 100 190

T (D¢ IR T i b - 335 o XURS: A A o (IRAT) ) (GB 36600—2018) 5 @ L BEFREE 74 JH b - 4805 Yo JXUBS: 8042
PR GRAT) ) (GB 15618—2018)
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Fig. 2 The profile distribution map of heavy metal element
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Table 3 The chemical analysis data of soil nutrient elements in the Jinchangyu gold tailings
B . HUORER i oht/% Fi/(mg - kg')
LGS
K /em N p K CaO MgO  Fe,O; Zn Cu S
JCY -WK1 0~20 0.022 0.158 1.095 6.28 3.05 1.69 62.88  14.89 227.8
i JCY-WKK—-1 0~20 0.017 0.108 1.095 4.90 238 1.67 56.71 16.11 171.3
R
JCY-WKK—2 0~20 0.004 0.149 1.021 6.02 2.94 1.61 62.59  19.26 229.4
JCY -LWK—2 50~60 0.019 0.135 1.319 5.43 2.99 2.50 7772 28.04 125.0
ERY R JCY-LWK-3 60~70 0.019 0.113 1.27 6.65 3.47 2.37 81.73 29.66 170.7
JCY-LWK—4 70~80 0.022 0.114 1.187 6.62 3.19 2.24 76.27  28.63 146.1
JCY-LWK—5 80~90 0.022 0.137 1.394 6.14 3.01 2.13 76.95  24.00 128.7
JCY-LWK—6 90~100  0.023 0.114 1.137 5.89 3.09 1.86 81.08  30.06 163.5
SEEIE 0.019 0.129 1.190 5.99 3.02 2.01 71.99 23.83 170.31
e KA 0.023 0.158 1.394 6.65 3.47 2.50 81.73  30.06 229.40
/MY 0.004 0.108 1.021 4.90 238 1.61 56.71 14.89 125.00
it di 2% 0.006 0.019 0.128 0.59 0.31 0.35 9.70 6.26 40.03
AR R 0.336 0.147 0.107 0.10 0.10 0.17 0.13 0.26 0.24
—E(FERT) 0.2 0.1 2.5 5.54 2.15 5.3 84 29 343
ZAEEFER) 0.15~02  0.08~0.1 2.0~25 2.68~554 1.7~2.15 4.6~53 71~84 24~29  270~343
+ 5y =AE(RE) 0.1~0.15 0.06~0.06 15~2.0 1.16~2.68 1.2~1.7 4.15~4.6 62~71 21~24  219~270
oY PUSE (BeHZ ) 0.075~0.1 0.04~0.06 1.0~1.5 0.42~1.16 0.7~1.2 3.4~4.15 50~62 16~21  172~218
HAEEZ) 0.075 0.04 1.0 0.42 0.7 3.4 50 16 172
- BRAE 200 50 2000
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Fig. 3 The distribution of major mineral phases of

the tailings in the Shenjiayu tailings pond
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Fig. 4 The tailings particle size distribution

in the Shenjiayu tailings pond
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Table 4 The distribution of tailings and quartz particle sizes in the Shenjiayu gold tailing pond
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Fig. 5 The associated relationship between quartz and

other minerals of the tailings in the Shenjiayu tailing pond
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Fig. 6 The dissociation degree of quartz in the tailings in the Shenjiayu tailing ponds
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