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Orthogonal Test of Preparing Ceramsites
Using Gold Tailings

DUAN Meixue', YAN Chuanlin®, ZHA O Weilin®
(1. Yantai Qingquan Industrial Co., Ltd., Yantai 264670, China;
2. School of Materials Science and Engineering,

University of Jinan, Jinan 250022, China)

Abstract: The orthogonal test was used to study the effect parameters
such as dosage of gold tailings, fly ash, coal, preheating temperature,
preheating time, calcination temperature, and calcination time on
property of ceramsites. The packing density, cylinder pressive strength
and water absorption rate were selected as the indexes. The optimum
parameters were obtained. The results show that when the mass of gold
tailings is 55 g, the mass of fly ash is 34 g, the mass of coal is 3 g, the
preheating temperature is 450 °C, the preheating time is 60 min, the
calcination temperture is 1 150 °C holding 120 min, the comprehensive
property of the ceramsites is the best.
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1
Tab. 1 Chemical composition of gold tailings and fly ash

1%
Si0; ALO; Fe,0s Ca0 MgO SO, K:0 Na,0 TiO, P.0;
75.23 11.63 2.09 1.52 0.78 1.16 3.19 321 0.28 0.10
4321 28.75 8.32 2.89 0.53 030 0.75 0.30 1.04 033
2.1
3
N . N ° 3 0
X , , G
) N 245, ,
N . ° ° , 2
22 1 , 2 o
) , 165, 2 1 ,
, 2 o D F
° N . 105, 1 2 , 1 . 3
\ . N N 7 , Al B. E
, 2 , L2 , , 1.5.9.5.8.5, 1
2 o N N , 2 , 2
, , ° , 0.31,
2
Tab. 2 Orthogonal factors and levels
A B C D E F ¢
Ig lg Ig I°C /min IC /min
1 55 34 0 450 25 1 140 60
2 65 44 3 600 60 1150 120
B , 1 o
0 , 1) A o 3
2 1 , 2 o s ,
C , 029, 0.31, , o 3 ,
2 o F 0.27, 2 , 1
o G 0.23, 1 o ; , 2 , 1
Al 0 ) 1 5
E, F, 2 , 55 g
1 , 1 o 2) B o
) ) 1 ;
C 1.75, , 2 , 1 ;
o s 2 s 2 , 1
; 1.6, 1 , 1 , 34g,
; 0.9, 0.75, 3) C o
2 o 3 ) ) )
A, D, E, 2 ; ,
1 , 2 , 2 , 2 ,
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Tab. 3 Orthogonal analysis of experimental results
A B C D E F G /
1%
(kg-m™) /MPa
1 1 1 1 1 1 1 1 848 5.29 6.8
2 1 1 1 2 2 2 2 836 5.12 5.1
3 1 2 2 1 1 2 2 808 5.93 5.0
4 1 2 2 2 2 1 1 824 5.66 6.6
5 2 1 2 1 2 1 2 800 5.22 4.7
6 2 1 2 2 1 2 1 854 5.86 4.1
7 2 2 1 1 2 2 1 842 5.73 7.9
8 2 2 1 2 1 1 2 826 5.39 7.6
k, 829.0 834.5 838.0 824.5 834.0 824.5 842.0
ks, 830.5 825.0 821.5 835.0 825.5 835.0 817.5
1.5 9.5 16.5 10.5 8.5 10.5 24.5
Al B2 c2 D1 E2 F1 G2
K, 22.00 21.49 21.53 22.17 2247 21.56 22.54
K, 22.20 22.71 22.67 22.03 21.73 22.64 21.66
k, 5.50 5.37 5.38 5.54 5.62 5.39 5.64
ks 5.55 5.68 5.67 5.51 543 5.66 5.41
0.05 0.31 0.29 0.03 0.19 0.27 0.23
A2 B2 C2 D1 El F2 Gl
K, 235 20.7 27.4 24.4 23.5 25.7 254
K, 243 27.1 20.4 23.4 24.3 22.1 224
k, 5.88 5.18 6.85 6.10 5.88 6.43 6.35
ky 6.08 6.78 5.10 5.85 6.08 5.53 5.60
0.20 1.60 1.75 0.25 0.20 0.90 0.75
Al Bl C2 D2 El F2 G2
3 go 7) G ]
4) D ] 3 ’ b b
9 b 2 b 1 b
o 3 ’ 2 5 ’ 2
1 ; , 2 , 120 min,
, 2 , 1 3 :
. 1 . 450 C., 55 g,
5) E . 3 34 g, 3, 450 C,
, , 60 min, 1150 C, 120 min,
° 3 , X
2 ; (XRD) (SEM)
b ; b 1 \2 b
1 , \ . o Si0,  ALO;
2 ] ’ 2 ’ [10]0
, 60 min, )
6) F o 3 , )
b b b ’
o 3 ’ [”]’ o SEM ’
b ; b
b 1 b 2 b 2(0)
. 2 , 1150°C, , ,
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Fig. 1 XRD pattern of ceramsites prepared 34, 38 450 °C,
with optimal parameters 60 min, 1150 C, 120 min,
(a) 500 (h) 2 000
(¢) 5 000 (d) 20 000
2
Fig. 2 SEM images of ceramsites prepared with optimal parameters
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