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Drying Shrinkage Properties of Geopolymer Modified by SiO, Aerogel

MA Bin, CHEN Zhiyuan, YIZhaolin, ZHAO Jun'
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Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: SiO, aerogel was used to modify geopolymers. Influences of slag content and aerogel content on the

compressive strength, dimensional stability, water loss and microstructure were analyzed to provide guidance for

solving the problem of geopolymer drying shrinkage. Results show that the strength of specimens with low slag content

at 28 d is greatly increased due to the water retention because of aerogel. At the slag content of 30% , the higher the

aerogel content, the more significant the dimensional stability. Water loss of specimens within 7 d is much greater

than the specimens after 7 d. As the aerogel content increases, water loss of specimens with lower slag content is first

reduced and then increased. However, water loss of specimens with higher slag content is increased first and then

decreased. When slag content is 30% and aerogel content is 8%, the microstructure of specimens is the most compact.
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Table 1 Chemical compositions(by mass) of raw materials
Unit: %

Material ~ CaO  SiO, ALO, MgO K0 Fe0,

Slag 42.73  32.93 14.47 6.59  0.48 0.24
Fly ash 2.67 50. 51 31.53 0.60 6.65

R2 SiO,SERHEEMEIER

Table 2 Main performance indicators of SiO, aerogel

Bulk density/ Grain size/ Porosity(by Specific surface area/ Pore range/ Thermal conductivity/
(kg'm*) mm volume)/ % (m*g™") nm (Wem K"
40 0.1-5.0 >90 800—1 000 20—40 0.018

T, R U B AR IR R SRR R TE K
ok 0.48, 5842 & (& 7 Na,O 5 544 R i
FE) A 16% &0 F il &R E&W ™ I E ISR .
WOk R R K B SR AR B RUK R E , 4B R 4 5
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I TE e SR IR 3 SIO, B B & (w,, LA R
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Table 3 Mix proportions(by mass) of specimens

Unit: %
Specimen  SiO, aerogel Fly Slag Water NaOH Water
ash glass

1 0 90.0 10.0  22.5 10.0  48.0
2 4.0 90.0 10.0  22.5 10.0  48.0
3 8.0 90.0 10.0  22.5 10.0  48.0
4 12.0 90.0 10.0  22.5 10.0  48.0
5 0 70.0 30.0  22.5 10.0  48.0
6 4.0 70.0 30.0 22.5 10.0  48.0
7 8.0 70.0 30.0 22.5 10.0  48.0
8 12.0 70.0 30.0 22.5 10.0  48.0
9 0 50.0 50.0  22.5 10.0  48.0
10 4.0 50.0 50.0 22.5 10.0  48.0
11 8.0 50.0 50.0 22.5 10.0  48.0
12 12.0 50.0 50.0  22.5 10.0  48.0
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Fig. 2 Length change rate of specimens
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Fig.4 Daily mass loss of specimens after 7 d
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