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Study on Compressive Strength of Solid
Boron Oxide Based on Magnesium Sulfide Cemen

DING Xiangqun ,ZHANG Shusen ,LI Xin,XI Dongyang
(School of Materials Science and Engineering , Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract; The effects of different preparation processes and different raw material ratios on the
compressive strength of sulphur oxygen magnesium cement cured boron waste is studied,to deter-
mine the best ratio and provide new ideas for the recycling boron waste. The content of boron
waste , mass ratio of sulfuric acid to magnesium oxide, water-cement ratio, sulfuric acid concentra-
tion and the static effect of setting time on compressive strength were studied. The results show that
when the amount of boron waste blended is 40% ,the ratio of sulfuric acid to magnesium oxide is
1:2,the water-cement ratio is 0. 5,and the standing time of the slurry prepared by the reaction be-
tween boron waste and sulfuric acid is 20min, the sample has the highest compressive strength.
sample with high compressive strength can be prepared to realize the comprehensive utilization of
boron waste.

Key words: boron waste; magnesium sulfide cement; compressive strength; stand time ; water-ce-
ment ratio
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Fig.1 The XRD spectrum of boron waste
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Table 1 Chemical compositions of boron mud and light-burnt MgO %
JERE w(Si0,) w(Ca0) w(AlLO;) w(Fe,0;) w(MgO) W(;H\:ﬁi{)
Rpas et 3.09 1.3 0.33 81.0 14.03
i 16.9 3.8 6.8 31.5 35.7

(2) FAbse . b AL s, = AL T4 K
AT, e A AL B E 3,58 g/em’, K
XRD 3#r WLIEL 2 AL 2= 2H L 1.

(3) WemIR . H B, B 0 800 98 %

(4) 7K HRIK.

1.2 XEFHE

(1) e ) . 4 R ot - %) 4 1R 3 8
AWEFY, I AGHE A KR
B PEFE, B E20 min5 , AR B A LR
TR AR . B ARTE A 2 mm x2 mm x2 mm
AR 28T (20 £2) CFHP,24 h J5HFE.
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Fig.2 The XRD spectrum of light burned magnesia
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Table 2  Static time test program

H R PR R AR BifRS5 %

P min e P Dymoa s
1 5 40 0.5 50 1:2

2 10 40 0.5 50 1:2

3 15 40 0.5 50 1:2

4 20 40 0.5 50 1:2

5 30 40 0.5 50 1:2
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Fig.3 The effect of standing time on three days

compressive strength
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Table 3 Boron waste dosage test program

|- = 5 mRGE  HRRS5E
il N KK L . .
B % SBU/% ARG
1 40 0.5 50 1:2
2 50 0.5 50 1:2
3 60 0.5 50 1:2
4 70 0.5 50 1:2
5 80 0.5 50 1:2
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Fig. 4 Effect of boron waste on the strength of the
test piece
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Table 4 Water — cement ratio test program

o Fﬁ‘H)ﬁi KR, @%ﬁﬁaﬁi HiAR-5 1k
T8 % B/ % BEURE L
1 40 0.40 50 1:2
2 40 0.45 50 1:2
3 40 0.50 50 1:2
4 40 0.55 50 1:2
5 40 0. 60 50 1:2
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Fig. 5 Effect of water-cement ratio on the strength
of the test piece
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Table S Sulfuric acid and magnesium oxide

mass ratio test program

Pon JE A I R PR S AL
T8 % DEU/%  BERURLE
1 40 0.5 50 1:3
2 40 0.5 50 1:2.5
3 40 0.5 50 1:2
4 40 0.5 50 1:1.5
5 40 0.5 50 1:1
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Fig.7 The effect of sulfuric acid concentration on the

strength of the test piece
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Fig. 8 XRD images of samples with different

concentrations of sulfuric acid
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Fig. 9 SEM images of samples with different concentrations of sulfuric acid
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