383 4l X B B % 5 I & Vol.38 No.4
20224F 12 JOURNAL OF TRANSPORT SCIENCE AND ENGINEERING Dec. 2022

XEHE:1674-599X(2022)04-0041-05

E TR EZNZRaEERmEZTR

2R FRE R B
(1L EkWrmI R L RIARFE, Hd £ 410114;
2KV IKF HFHREHRERPRERABZRKD R TRESIALLET,Hd KV 410114)

& EONUFSCRERREL ERE RS EEAT R A RN BB T 3 2 TE SR IR 4 R A TR 1 SR, SR X ek
T (XRD) B AR LT AN G (FTIR) 20471 2 B IR 7700 , I B 5 B ool A S L 00 1 i vh 3 0
T RS P AR AR A i A o IR A SR I L B A AR T A S L (8 R P B R R T A
5.60% $ii 157 2 45.32% , T PE AL SR BT 4 3 B0 3.73% 4255 2 12.33% ; NaOH 5 &5 J2 52 M Uy S0OR 1 Je 22 3R L B
I8 L IAE PR NaOH #5038 i i 5 X a0A 18 PR 15 B0 1 0] Si—O0—Si Fl Al—O—Si S 24 J [ Sio, |
FILALO, AR AL HUA 5

SR LA A I TR A IR 5 S

FE 43S TU258 X ERERETG : A

Research on factors affecting the reactivity of basalt based
on alkali fusion method
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Abstract: To determine the reaction ability of silicate aggregate in cementitious material, the optimum
parameters of alkali-fusion of basalt were obtained by the orthogonal experiment. XRD and FTIR
analysis were conducted to analyze the basalt of alkali fusion products, and the effect of the process and
parameters of alkali fusion on the activated alumina content of basalt vitreous was researched. The
results showed that the alkali fusion process could effectively improve the reactivity of basalt. The
reactive phase content increased from 5.60% to 45.32%, and the content of reactive aluminum
increased from 3.73% to 12.33% at most; The content of NaOH was a significant factor affecting the
effect of alkali fusion; The activity of alkali fusion basalt increased with the increase of NaOH content.
Chemical analysis for basalt activity improvement was related to the fracture of Si—O—Si and AI—O—
Si bonds and the formation of [ SiO,]” and [ AlO, |- monomers during alkali fusion.
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Table 1 Compositions and content of basalt %

R w(Si0,) w(ALO,) w(CaO) w(Fe,0,) w(Mg0) Hfil

ZiA 53.38 17.95 6.48 10.72 638  5.09
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Table 2 Orthogonal array for alkali fusion process

ES
K
A% B/°C C/h D/(°C-min™")
1 20 450 15 5
2 30 550 2.0 10
3 40 650 2.5 15
4 50 750 3.0 20
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Table 3 Amount of reactive phase in alkali fused basalt from

orthogonal test

g N PSR /%
A% B/C C/h D/(CCemin™")
1 1(20)  1(450) 1(1.5) 1(5) 10.314
2 1(20) 2(550) 2(2.0) 2(10) 8.582
3 1(20)  3(650) 3(2.5) 3(15) 9.451
4 1(20)  4(750)  4(3.0) 4(20) 10.400
5 2(30)  1(450) 2(2.0) 3(15) 23.754
6 2(30) 2(550) 1(1.5) 4(20) 21.126
7 2(30) 3(650) 4(3.0) 1(5) 17.459
8 2(30) 4(750) 3(2.5) 2(10) 22.912
9 3(40) 1(450) 3(2.5) 4(20) 30.214
10 3(40) 2(550) 4(3.0) 3(15) 26.226
11 3(40) 3(650) 1(1.5) 2(10) 24.147
12 3(40) 4(750) 2(2.0) 1(5) 23.552
13 4(50) 1(450) 4(3.0) 2(10) 40.142
14 4(50)  2(550) 3(2.5) 1(5) 36.662
15 4(50)  3(650) 2(2.0) 4(20) 37.369
16 4(50)  4(750) 1(1.5) 3(15) 35.485
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Table 4 Results of range analysis under orthogonal
experimental conditions
Al% B/'C C/h D/(°C+min™")
K, 9.687 26.106 22.768 21.997
K, 21.313 23.149 23314 23.946
K, 26.035 22.107 24.810 23.729
K, 37.415 23.087 23.557 24.777
R 27.728 4.000 2.042 2.781
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Fig.2 X-Ray diffraction pattern of basalt and fused basalt
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Fig. 3 FTIR spectra of basalt and fused basalt
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