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Effect of Citric Acid on Properties of Solidified
Boron Waste

DING Xiangqun' ,LI Xin' ,ZHANG Shusen' ,LIU Yongsheng’

(1. School of Materials Science and Engineering, Shenyang Jianzhu University, Shenyang, China, 110168;
2. Liaoning Tianbao Technology Co. Ltd. ,Shenyang,China,110021)

Abstract ; The modification effect of citric acid on solidified boron waste is studied to improve the
performance of solidified boron waste. The effect of citric acid on the compressive strength and
setting time of solidified boron waste samples was test. The microstructure changes of solidified
boron waste simples with before and after the incorporation of citric acid was observed by electron
microscopy , and the hydration products of them were analyzed by XRD. When the content of citric
acid is 1.0% , the compressive strength of the cured samples reaches 17 MPa and 47 MPa
respectively for the setting time 3 d and 28 d, and the citric acid content is between 0.4% and
1. 0% ,which has a significant effect on the setting time. More needle-shaped 5-1-7 phase crystals
found is found in the sample of bismuth oxysulfate cement with citric acid by microscopic
analysis,but no Mg( OH), crystal. The peak of 5-1-7 phase is stronger than that of the 3-1-8
phase in the sample without citric acid. With the increase of citric acid content, the compressive

fs HHA:2019 - 04 - 12
E€WH : FXHARRFIEATH (51678374)
YEE RN T (1970—) , B #82, iit, FENFAKRIELZ S BT s



53 4]

T IR AT 18] AL B 55 0P RE A 52 ) 515

strength of the cured boron waste samples for the setting time 3 d and 28 d increases first and then

decreases,and the highest is observed when the dosage is 1. 0% . The setting time of the slurry

gradually extends.
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Table 1 Chemical compositions of boron waste %

w(Si0,) w(CaO) w(AlLO;) w(Fe,0;) w(MgO)

16.9 3.8 5.3 6.8 31.5

2.0 3.0 4.0 5.0 6.0
26/(°)
B1 Wk wN XRD Kl

Fig.1 The XRD spectrum of boron waste
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Table 2 Factor level table

K WS 6t 535 % T R 5 A AL B B L KK T 4t L
1 40 1:2.5 0.45
2 50 1:2 0.5
3 60 1:1.5 0.55
F3 L, (3%) IEACiR T Rl gl R
Table 3 The orthogonal experiment table and test results of L,(3*)
&R TR 5 A LBk PR3/ MPa
5N s TR Bt b
535 % I5isrdia 3d 7d 28 d
@ 40 1:2.5 0.45 9.10 14. 24 22.37
@ 40 1:2 0.50 12. 12 16. 21 24.52
® 40 1:1.5 0.55 7.23 11.13 19.91
@ 50 1:2.5 0.50 6.12 8.20 17. 54
® 50 1:2 0.55 5.00 7.00 16.32
® 50 1:1.5 0.45 6. 11 7.91 15. 82
@ 60 1:2.5 0.55 4.02 6.90 15. 68
60 1:2 0.45 5.04 6.24 15.53
@ 60 1:1.5 0.50 4.22 5.00 14.42
Fa AEPURRR N 20T
Table 4 Extreme difference analysis of the compressive strength of the sample
3d 7d 28 d
k1 9] 3 ez k1 9] KB W2z k1 K2 3 ez
9.48 5.74 4.43 5.05 13. 86 7.70 6. 05 7. 81 22.27 16. 56 15.21 7.06
6.41 7.39 5.85 1.54 9.78 9. 82 8.01 2.77 18.53 18.79 16.72 2.07
6.75 7.49 5.42 2.07 9.10 9. 80 8.34 1. 46 17.91 18. 86 17.30 1.56
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Fig. 2 Effect of citric acid on setting time
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Fig.3  Effect of citric acid on the compressive

strength of boron waste sample
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Fig. 5 SEM photograph of before and after citric acid
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Fig. 4 XRD map before and after incorporation of

citric acid
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