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Preparation of jarosite slag burning-free brick and its
efflorescence inhibition

CHEN Gui-bin
(Tongguan Construction and Installation Co. Ltd. , Tongling Nonferrous Metals Group, Tongling 244101, Anhui, China)

Abstract: The jarosite slag produced during the zinc metallurgical process of a zinc hydrometallurgical
plant in Anhui is used as the main raw material, and fly ash, mineral powder, cement and limestone
powder are selected as ingredients to prepare jarosite slag burning-free brick, and the formula is
determined by the orthogonal test method. The effect of the raw materials ratio on the compressive
strength of burning-free brick was studied, and the optimal raw material formula was obtained. The
optimal raw material formulation was selected to study the effects of the manufacturing process conditions
of burning-free brick, such as molding pressure, water-cement ratio and external additives, on the
compressive strength and efflorescence of burning-free brick. The results show that the optimal raw
material formula of burning-free brick is 26.42% of iron vitriol slag, 18.87% of cement, 29.25% of
mineral powder, 15.09% of fly ash and 10. 38% of limestone powder. Under the condition of optimal raw
material formula, the optimal preparation process conditions are that the external reagent is selected as
alkali inhibitor, the molding pressure is 20 MPa, and the water-cement ratio is 0. 16, the burning-free
brick 28 d strength value is 23.56 MPa, which meets the requirements of the standard JC 422-2007
Non-sintered Garbage Tailings Bricks.
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Table 1 Main chemical compositions of raw materials

JEORL 4 : i 245y / %
SiO, Al Oy CaO MgO K>O Na; O Fe; O3 SO;
BBl 3.12 1.55 0.7 0.22 0.25 6.98 40. 94 25.75
K 25. 75 6.01 52.57 2.61 0.48 1.38 5. 47 0. 54
K 32.96 15. 37 37. 04 3. 84 0.23 0. 14 4.57 0.12
M IR 43.51 8, 21 23. 64 2.77 1. 09 0. 39 11. 22 0.22
11 KA K 6.16 1. 46 80. 22 5.75 0.32 0. 00 2.28 0.14
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14 MPa, JKKIHH 0. 14, DA EERE AL TR )5 7 d
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Table 2 Orthogonal test factors and level table

¥ AL % BOKIE) % C /% DRI % ECHREHD %
1 23 11 25 13 11
2 28 14 28 16 16
3 33 17 31 19 21
4 38 20 33 22 16
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Table 3 Orthogonal test results

- Rt
e B A % EELE S
A B C D E 7 d i KSR L/ MPa 28 d PRI EE/ MPa
1 1 1 1 1 1 1.41 6.19
2 1 2 2 2 2 4.52 12. 26
3 1 3 3 3 3 5.68 13.74
4 1 4 4 4 4 5.66 12.72
5 2 1 2 3 4 4.19 13.42
6 2 2 1 4 3 4. 37 13.25
7 2 3 4 1 2 4. 85 12.76
8 2 4 3 2 1 6.31 14. 28
9 3 1 3 4 2 3.25 13.75
10 3 2 4 3 1 4. 54 11. 31
11 3 3 1 2 4 4.73 8. 54
12 3 4 2 1 3 5.62 10. 91
13 4 1 4 2 3 3. 11 12.62
14 4 2 3 1 4 4.56 11.23
15 4 3 2 4 1 3.62 8.31
16 4 4 1 3 2 4. 38 9.76
T4 TIMEBRERESNER
Table 4 Analysis results of 7 d compressive strength range
A B C D E
k1 4.33 2. 89 3.62 3.96 3. 95
ks 4.92 4. 40 4.47 4.67 4.21
ks 4. 43 4. 67 4.91 4. 45 4.63
ky 3. 86 5.41 4.52 4.29 4.62
R 1.19 2.52 1.21 0.71 0. 69
RO BIMEBRERESTER
Table 5 Analysis results of 28 d compressive strength range
A B C D E
ki 9.47 11.56 11. 20 10. 23 9.97
ks 11. 25 12. 06 13.43 11. 87 12.23
k3 13.15 10. 83 11. 20 12.16 12. 55
ki 12. 38 11. 81 10. 41 11. 99 11.51
R 3. 68 1.23 3.02 1.93 2.59
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Table 6 Analysis results of 28 d compressive strength variance

% s 2 F- 75 Fil B ih X5 F(H It & F e BT
AR 20. 322 3 1.273 3.29 ¥
BOKIR) 3.396 3 0.213 3. 29 X
C#) 30. 622 3 1.918 3. 29 x
DBy BB 9. 590 3 0. 601 3.29 ¥
ECHRAT8) 15. 910 3 0. 996 3.29 ¥

W 79. 840 15
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Table 7 Dfferent molding pressure test results

R 56 G 5 B R )y /MPa 7 d HLERE/ MPa 28 d # J /MPa 12 B
1 14 6.23 15. 54 T 1
2 17 7.82 18.55 2
3 20 9.56 24. 46 1Z 0k
4 23 9.88 25.51 1208
5 26 10. 24 26. 72 12
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Table 8 Different water cement ratio test results

IR R KK H 7 d HLERE/ MPa 28 d Hi 58 JE /MPa Z AR
1 0.10 6.98 19. 87 T2,
2 0.12 7.46 22.12 20
3 0.14 9.56 24. 46 1Z 0
4 0.16 8.91 23.21 00z 0
5 0.18 7.32 20. 12 J T,
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Table 9 Different additive type test results

I8 g5 LAY IBIEEIES SR/ % 7T dYUERE/MPa 28 d LR/ MPa 12 R
1 LR % 0.5 9.01 23.56 NZ 0
2 47K 5 0.5 10. 24 24. 68 AT K
3 B 7K 55 0.5 10. 56 25.02 BRI B
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