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Ultrasonic monitoring of coagulation process of geopolymer mortar

LONG Shiguo, CHEN Jinjie, LI Rijin, ZHOU Jinyi, XU Jitong
(College of Civil Engineering, Xiangtan University, Xiangtan411105, Hunan, P. R. China)

Abstract: Geopolymer is a kind of green and low-carbon cementing material, and the study of the cementation
process of geopolymer is essential for engineering application. In order to investigate the mechanism of
geopolymer cementation, five groups of geopolymer mortars with different mixture proportions (slag: {ly ash)
were placed in a special device and monitored them in real time by three ultrasonic inspection methods. The
initial and final setting times of the geopolymer mortars were characterized by energy reception ratios and
verified with the results of the penetration resistance method. The results demonstrated that the setting rate of
the geopolymer mortar slows down with the decrease of mixture proportion. The ultrasonic transmission method
could realized the whole monitoring of mortar. The mean error of initial setting time and final setting time of
ultrasonic transmission method was 7.9% and 6.6% respectively. The reflection method has high accuracy in
determining the initial setting time of the mortar, and its mean error was 2.8%. The ultrasonic guided wave
method could realise the whole monitoring of the mortar. The mean error of the initial setting time and final
setting time of ultrasonic transmission method was 3.3% and 2.5% respectively. Among the three methods,

ultrasonic guided wave method is more suitable for monitoring the coagulation process of geopolymer mortar.
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Table 1 Main chemical composition of the materials

Th2E 155/ %
MgO ALO, SiO, CaO Fe,0, SO, K,0 TiO,

LZEE]

B 5.01 16.70 35.40 34.40 1.60 1.14
MBI 0.76 35.80 52.04 2.22 2.63 0.35 1.66 1.35
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Table 2 mix proportion

S fid 45t/ (kg/m?) A

4 gifk K NaSiO; NaOH ol
K ke

S1  1600.0 115.0 134.4 26.6  200.0 200.0 55
S2  1600.0 115.0 134.4 26.6 160.0 240.0 46
S3 1600.0 115.0 134.4 26.6 120.0 280.0 37
S4  1600.0 115.0 134.4 26.6 80.0 320.0 2:8
S5 1600.0 115.0 134.4 26.6 40.0 360.0 1:9
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Fig. 1 Special ultrasonic monitoring equipment
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Fig.2 Time-domain stacking maps of the S3 under different methods
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Table 3 Initial and final setting time of each test group
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