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Abstract: To study the effect of activator properties and liquid-solid ratio on the working performance
and mechanical properties of fly ash-based geopolymer, orthogonal test was performed. Test results
show the working performance of fly ash-based geopolymer increases with the increase of liquid-solid
ratio, however the strength decreases. The increase of activator concentration is not in favor of the
performance of fly ash-based geopolymer but increases its strength. The mechanical properties and

working properties of fly ash based polymers decrease with the increase of activator modulus. The

strength of the fly ash-based geopolymer prepared in this research can be up to 61.35 MPa.
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KR IK(Fly Ash, TEFRA FA) SRR IR G, HE
UG, RTEEMRBERIK 5, FAEVERY EEEH ALO;
T Si0, 4 BRI BE T A o AR TR I8 328 B0 A R 2 A R
WL TR IR =00 T 9ok BEAK (IRA5), Hai R
45 pm, THAREN 9.8%. H SiO,. ALOs. Fey0s.
CaO-K,0. Ti,O M5 f 5055, 5373 42.18%,28.43%,
3.76%, 2.79%,1.31%,0.97%.
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o MR ORI R SRR, KRB EN
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HAhmg 4B S BRER H . REPR B KRR
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H SR B NaOH  All/K 35 355 (Na, Si0s ) V&
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W RS SEA NI B 1K, BLEBOR. K3
B R R AL B & T A e R A R A #
APE, BEL(SI0,/NayO BE/R H)M=3.28 5514 i i
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1.385 g/em’ . [EARSSAALAN 99 B 44 6 M T 5 TR AL
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N 99.5%.
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Ja, AR ERLY BNREKER d) ATER dp(EE
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i SR ) AR T 2 R S B FE MR ) B i
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R AR SR ) BB, AT L SR ) e B
FERE. RFH SANS A /=) SHT-4106 fAL4%
LR A AR T AT RLIG AL, AT M SR A 1) 53 4
9, PR 5RFEE AR A 100 mm X 100 mm X 100 mm
(S AR, R HIE 3 MR PF. IR
WIREE IR, BrhisREE N, A G EENE.
FTbL, SRAESZGRLG, [ EdihingE.
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2y 5N 0.5,0.525,0.55,0.575,0.6 , R I E N
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Table1l Orthogonal test scheme and results
R £ E/(kgem ) WA GURME Gl

WORFIREE /% WRIELE  BORRIEBE K KHEERS AELE K mm MPa MPa
1 30.00 0.500 1.1 33333 882.9 166.7 617.1 21.90 27.12 0.97
2 30.00 0.525 1.3 3278.7 985.3 1324 603.7 22.55 26.40 0.74
3 30.00 0.550 1.5 32258 1079.3 101.9 593.0 22.10 21.46 0.65
4 30.00 0.575 1.7 3174.6 1166.4 74.5 584.5 22.55 16.98 0.49
5 30.00 0.600 1.9 3125.0 1247.8 49.6 577.6 22.95 9.87 0.40
6 32.50 0.500 13 33333 1033.5 138.8 4943 20.60 40.81 1.38
7 32.50 0.525 1.5 3278.7 11344 107.1 479.9 21.55 29.67 0.87
8 32.50 0.550 1.7 322538 12282 78.4 467.6 21.45 18.74 0.61
9 32.50 0.575 1.9 3174.6 1316.0 52.3 457.1 23.45 16.83 0.60
10 32.50 0.600 1.1 3125.0 1076.1 203.1 595.8 29.00 26.62 0.84
11 35.00 0.500 1.5 33333 1182.9 111.7 372.2 18.50 37.06 1.34
12 35.00 0.525 1.7 3278.7 1283.2 81.9 356.1 18.85 2293 0.77
13 35.00 0.550 1.9 32258 1377.5 54.8 342.0 18.55 15.84 0.54
14 35.00 0.575 1.1 3174.6 11282 213.0 484.2 20.45 39.83 1.36
15 35.00 0.600 13 3125.0 1252.1 168.2 454.7 20.95 18.38 0.62
16 37.50 0.500 1.7 33333 1331.2 85.0 250.4 17.50 33.03 1.15
17 37.50 0.525 1.9 3278.7 14319 56.9 232.5 18.20 25.21 0.88
18 37.50 0.550 1.1 32258 1174.9 221.8 377.6 20.15 42.00 1.17
19 37.50 0.575 1.3 3174.6 1306.1 175.4 343.9 21.05 38.05 1.07
20 37.50 0.600 1.5 3125.0 1425.8 134.6 314.6 20.45 36.26 1.08
21 40.00 0.500 1.9 33333 1478.8 58.8 129.1 15.50 25.88 0.64
22 40.00 0.525 1.1 3278.7 1215.8 229.5 276.0 17.25 44.56 1.25
23 40.00 0.550 13 32258 1354.1 181.9 238.2 18.15 31.01 0.93
24 40.00 0.575 1.5 3174.6 1480.6 139.8 205.1 18.65 33.70 0.83
25 40.00 0.600 1.7 3125.0 1597.5 102.0 175.5 19.35 34.94 1.08
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Fig. 1 Influence of different factors on the fluidity of matrix
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Table2 Orthogonal analysis of liquidity

Eizk:Ld WORFIRIE % T L ORI
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R 543 3.74 2.02
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Fig. 2 Influence of different factors on the strength of matrix
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Table3 Orthogonal analysis of geopolymer strength

PSR E AR
fiidilae I e

EE STV WORH ORI WORHA
WK B ke B

K, 20366  32.780  36.026 0.650 1.096 1.118
K> 26.534  29.754  30.930 0.860 0.902 0.948
K3 26.808 25810  31.630 0.926 0.780 0.954
Ky 34910  29.078  25.324 1.070 0.870 0.820
Ks 34.018 25214  18.726 0.946 0.804 0.612
R 14.544 7.566  17.300 0.420 0.316 0.506
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