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Major physical characteristics of gangue and feasible analysis

for the application in cultivation matrix

TANG Sheng-yin, JIANG Yong-ji, CHEN Jing, WANG Xin-peng, WANG Yi-quan
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Abstract: In view of the problems of gangue stacking, environmental pollution, blocking rivers and causing geologi-

cal safety, explored the gangue for the main material of cultivation matrix and low-yield soil amendment. Based on the

main research goal of the feasibility for gangue being used in cultivation matrix, collected gangue from Binxian and Shen-

mu as for materials, has researched the specific gravity, water repellency, improving technology and effect for the

gangue. The results showed that: The specific gravity were 1.89 g+cm™* and 2.06 g*cem ™, respectively, for the gangue

from Binxian and Shenmu. The Shenmu gangue had slight water repellency, and the water repellency could be eliminated

by mixed more than 6.31% cultivated soil. However, the Binxian gangue had serious water repellency, and needed mix-

ing 0.2% wetting agent solution, the water-repellence could be eliminated, also had a longed lasting improving effect.

Accordingly, as for the physical characteristics of gangue, it had feasibility to use gangue in the cultivation matrix by a

certain improvement although it had various degree of water repellency.
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Table 1  Specific gravity and basic composition of gangue

, [ AL
ﬂ];é Specific gravity Organic matter
Types _3 1
/(grem™?) /(gkg™)
WE\_I%H:E 1.89+0.04 783.96+1.53
Binxian gangue
HOABRAT £ 2.06+0.06 449.51+£1.18

Shenmu gangue
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Table 2 The basic information of water repellency for

gangue (water drop penetration time method)

ik . Fe kPS4
Types WDFLZs Water repellency levels
MBI ST

1178.10 +4.67

- Binxian gangue Serious
HER SO, 2 8T LA BIMARTE G A o o
Y
B H B IR, X T 5 BT KPR R AR R Shenmu gangue 5-8220.36 Slight
A S, AfR R A 5 —E Rz LEER,
R3 BEMEINBARTAERKERNKER
Table 3  Improvement of water repellency by mixing cultivated soil for the Shenmu gangue
I R RoR{E FoME W2 FEE SRR PSS
fb 3 . . -
Measuring Maximum Minimum Range Average Water repellency
Treatment .
points /s /s /s /s levels
MABERA + 0% B2+ BUF K
Shenmu gangue + 0% topsoil 10 6.93 505 188 5.82 Slight water repellency
ARG + 5% 82+ BUF K
Shenmu gangue + 5% topsoil 10 597 4.20 L7 5.33 Slight water repellency
MR +7.5%802 1 Tkt
Shenmu gangue +7.5% topsoil 10 547 4.10 137 4.81 No water repellency
HRTRRFA1 + 10% Bz £ 10 4.85 3.58 1.27 4.2 ARkt
Shenmu gangue + 10% topsoil No water repellency
AT it = L=k
MAKERT A7 + 12.5% B+ 0 4% 3.2 1.03 387 JoF kv

Shenmu gangue + 12.5% topsoil

No water repellency
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Fig.1 Correlation between mixing cultivated soil and WDPT
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Table 4  Improvement of water repellency by mixing cultivated soil for the Binxian gangue
b I K I INIES /M Bezz FEE SRR PS4
Measuring Maximum Minimum Range Average Water repellency
Treatment .
points /s /s /s /s levels
I = w1 R
FRBELT +5%*}H§j.: 10 177.45 163.83 13.62 169.63 < AU ALE
Gangue + 5% topsoil Strong water repellency
J : 2 %1 = 7k A
RECE + 0% L 10 115.74 103..85 11.89 109.42 IRAUR KL
Gangue + 10% topsoil Strong water repellency
J = %1l J
Rt £ + 15%*#5;'#: 10 77.97 65.29 12.68 71.54 BRI
Gangue + 15% topsoil Strong water repellency
T = 1 -
R+ 20% B2 L 10 35.52 26.07 9.45 31.96 ERTALE

Gangue +20% topsoil

Slight water repellency
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Table 5 Improvements of water repellency by mixing wetting agent on Binxian gangue ( dry-mixing method)
fbam I i K o INIES /IME Bezz SEH SRk
Treatment Measuring Maximum Minimum Range Average Water repellency
reatmen points /s /s /s /s levels
TN + 5% 1R 10 536 )7 )63 348 Tk
Gangue + 5% welting agent ’ ’ ’ ’ No water repellency
BT A+ 10% 1031 7 10 4.78 531 2 47 275 TR
Gangue + 10% wetting agent ’ ' ’ ’ No water repellency
AT S X o ]
BERF A + 159 217 0 s o1 < s . 6.0 FeiUR AL

Gangue + 15% wetting agent

Slight water repellency
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Table 6  Improvements of water repellency by mixing wetting agent on Binxian gangue (wet mixing method)
b I R SEPNIER f/MA e 22 T FRoK TSR
Treatment Measuring Maximum Minimum Range Average Water repellency
reatmen points /s /s /s /s levels
HERTAT +0.2% 1 7] 10 1.9 1.2 0.70 1.70 TSRk
Gangue + 0.2% wetting agent ’ ' ’ ’ No water repellency
AT +0.4% 1817 10 ) 88 225 0.63 270 To Rk
Gangue + 0.4% wetting agent ’ ’ ’ ’ No water repellency
HERTA +0.6% i 7] 10 205 132 0.7 164 T Fr ok
Gangue + 0.6% wetting agent ’ ’ ’ ’ No water repellency
SRETAT + 0. 8% Wi 77 10 2.9 2,30 0.66 2.65 ToFeok
Gangue + 0.8% wetting agent ' ’ ’ ’ No water repellency
T2 NIRRT y
HERT AT+ 1.0% 11 5] 10 314 ) 13 0.71 7 T fF ok

Gangue + 1.0% wetting agent

No water repellency
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Table 7 Effects of different leaching times to the water repellency of gangue
liSViR/ 18 bE % B w&/ME ez SR FrK PSSR
Leaching Measuring Maximum Minimum Range Average Water repellency
R Treatment i
times points /s /s /s /s levels
JE - S | - -
RERF£1 +0.290 15 10 3.0 52 0.0 5 81 PN i3
Gangue + 0.2% wetting agent No water repellency
i YELE - e M
}:KET‘E+O.4%HIK(E]HJ 10 2.90 5 38 0.52 27 TCJF KA
Gangue + 0.4% wetting agent No water repellency
-k 0353
J 97 X J
The first BEEEE +0.6% K25 10 3.58 2.81 0.77 3.13 Tkt
lime Gangue + 0.6% welting agent No water repellency
J S 97 J
R +0.8% MR 10 4.05 417 0.78 4.58 PN i3
Gangue + 0.8% wetting agent No water repellency
| S | - -
}%H:E+l.0%ul'¢(|f]uj 10 4.89 413 0.76 4.77 ToF KA
Gangue + 1.0% wetting agent No water repellency
| . O »‘\ I “/\"I J]
) k%ﬁfa+0.2/ﬂtf{:(ltluj 10 5 4 423 0.81 476 ToJF K
Gangue + 0.2% wetting agent No water repellency
PR S 97 J
REFEAT +0.49% 195 10 396 32 0.74 3.7 JoFR oKk
Gangue + 0.4% wetting agent No water repellency
Bk BERT A7 +0.6% TRt
The second . 10 4.64 3.82 0.82 4.33
time Gangue + 0.6% wetting agent No water repellency
i
i YELE - e M
}:KET‘E+O.8%HIK(|{]HJ 10 5 33 4.50 0.88 4.78 TCJF KA
Gangue + 0.8% wetting agent No water repellency
J o 3 J
RERT A7 + 1.09% ML) 0 1.59 |03 0.56 |27 PHIYIN 3
Gangue + 1.0% wetting agent No water repellency
JH - o, 5 | )
REEF£1 +0.290 5 10 206 5 08 0.8 5 55 PN i3
Gangue + 0.2% wetting agent No water repellency
P SR =k
}f%fl‘T‘E+0.4%{i.k(|ﬂnJ 10 3 91 2 47 0.74 2 81 JCJF KA
Gangue + 0.4% wetting agent No water repellency
H=w A
y PATAES I J]
The third BREEE +0.6% A5 10 2.48 1.67 0.81 2.19 Tkt
lime Gangue + 0.6% wetting agent No water repellency
PR S 97 y
REFAT +0.8% 1) 10 4.97 4.29 0.68 4.57 JoFR oKk
Gangue + 0.8% wetting agent No water repellency
S EE = P
RREF£1 + 1,095 10 3.2 5 38 0.85 5 68 PN i3
Gangue + 1.0% wetting agent No water repellency
PET —— RIS TR AT A1 A5 [0] . Bk il A B, 2009, 21(9) :
3 &5 49-54.
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