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Study on the Durability of Slag/Fly Ash —based Geopolymer
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Abstract: The durability of slag fly ash geological polymer needs to be improved in dealing with complex environments such as
carbonization, freezing and thawing cycle and chloride ion penetration. Therefore, the durability properties of slag fly ash is
proposed. By analyzing the ratio of raw material of slag fly ash base polymer, the blast furnace slag and kaolin added to the fly
ash according to different proportions, study the influence of different ratio of the material durability, prepare geological polymer
samples, respectively for fly ash, blast furnace slag enhanced and kaolin optimization, and the compressive performance test
and freeze — thaw cycle test, comprehensively evaluate the change of material durability over time. The results show that
compared with the test results of fly ash and blast furnace slag, the hump of XRD appeared in 21. 5°~29. 8°, and the number of
sharp diffraction peaks increased. After the repeated freeze — thaw cycles, the appearance of the optimized kaolin was
minimized, the weight loss rate (1.0% ) and the mechanical performance retention rate (82% ) are higher than other ratios,
showing the optimal durability performance and providing the basis for the ratio optimization of such materials in practical
engineering.
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Table 1 Chemical composition of grade F fly ash / %
Si0, Al, 05 Fe, 05 Ca0 MgO
45~ 65 20~35 3~10 1~8 0.5~3
F2 HERMEBERUERS /%

Table 2 Chemical composition of silica — alumina modified admixture
(SRR RS fimd 1 (BSRIE)
Sio, Al 0, Ca0 MgO Si0, Al 04
30 ~40 10 ~20 30 ~45 2~5 50 ~60 35~45
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Table 3 Performance parameters of sodium silicate glass
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Table 4 Proportion of test pieces /%
N YR TR s 1
i1 65 25 10
I 2 50 40 10
w3 55 25 20
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Fig. 1 XRD patterns of polymers with three different ratios

E 1A XRD B, FEATS ML 17.5° ~
65. 5P, WS 5612 1 9R BL A7 45 0, 3k 0
Xof 7 SRR foR E L s DA B AR e 0 R
Pers A YA R X, 75 20 290 22° ~30° X jE Py,
BT BN B BE I, BB R R A B
FHIEAE . RF 2 BB I TE 21.8° ~29. 5° [X [H]
W, R PR RSB A S KRR S 5
AL AHEE, PR 2 PR BIAT SRR A R, X
FIRESE o T 1 3 M R S S B S ) B oy
FEHLTR G B b R R e A N AR RS, A
HORFFEEAR IS5 S B o 0 3 ISl BLAE 21, 5° ~
29. 8°IX[HI N, VLR MRS BB AH M M & . SR
AURIAH L, 3 PR BT SRR A TR, HL
BESIGE 1) 5 P AR A TS R 3R] BRI e e
BRI IR T ey Y BT A A R, R
ERAREER AR RS R 2
2.2 RBHHRAS

3 FORRIEC G A A A 2 SR AR 2 TR




36 YRR M

39 &

(a) #fF1

(b) X2

(e) X3

B2 KB HEANE

Fig.2 Electron microscope scanning of specimens
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Table 5 Test results of freeze — thaw cycle
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