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Abstract: Previous studies show that the fly ash geopolymer concrete cured at room temperature can be
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significantly improved if mixed into a small dosage of ordinary Portland cement. However, this modified
material has rarely been compared with the traditional fly ash geopolymer concrete, cured at high temperature
and not mixed with any ordinary Portland cement. In order to meet the needs of practical engineering
applications, the basic mechanical properties, including Poisson’ s ratios, were tested and compared between
two different materials, i.e., the thermally cured fly ash polymer concrete without cement and the room
temperature cured f{ly ash geopolymer concrete with a small dosage of cement particles. Also, to clarify the
mechanism in results of the mechanical tests, the microscope and chemical elements tests, including SEM,
EDS, XRD, FTIR and CT, are performed. The results show that the mechanical properties of room-
temperature cured fly ash polymer concrete containing a little cement are close to those of thermal cured FGC
without cement particles. Before compressive failure of prism specimens, the lateral to the vertical strain ratio is
close to 1.0, exhibiting a significant lateral deformation capability. After adding 8% cement particles, the
degree of polymerization reaction at room temperature is close to that of high temperature curing measures
without cement. In forming a more reasonable microscopic pore structure, the samples cured at room
temperature are better than those cured at high temperatures.

Keywords: compressive strength; microstructure; polymerization reaction; hydration products; asymmetric
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Table 1 Chemical composition of raw material
) te2E 18455/ %

SRR Rt - - - - - -
SiO, ALO, Ca0O Fe,0, MgO Na,O K,O SO, P,0O,
B K 55.63 26. 34 5.97 5. 69 1.29 0.69 2.22 0.54 0.19
RERRER K 19.35 5. 82 61.91 3.44 2.64 0.27 0.73 4.63 0.22

W EE B, K LR 3 Bk A A T RE B R
(1) o 383 Xk B K AE 20=5"~80° 7 I k47 X 5
SRR IRV ES KNI NS U -2 RN R e Sl
e LKA FIRERDT IS A R B, 20=20"~40"Z
[i] HF BN 2 7R AR & A 9 9 0, AT R B A TR R
I B EEAH o PR R R H AR R R R TR TR
A0 AL . 4B RL IR AT VD R EORE U BE R AR
5~20 mm W8y BEAE R 7 o

5/ (counts)

" . " ] "
10 20 30 40 50 60 70
2000)

(a) XRD [

(b) SEM Kl

1 FAE## XRD B i M H SEM & %
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Table 2 Mixture proportions and curing condition of the geopolymer concrete
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KR Tik iR R K SN TEfR 4N 45k e
FGC-T I 400 0 45.7 114.3 651 1209
FGC-NT HR TR 400 0 45.7 114.3 651 1209
FGC-40 B RS 384 16 45.7 114.3 651 1209
FGC-80 B R 368 32 45.4 114.3 651 1209
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Fig.9 The CT Image of the geopolymer concrete
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