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Abstract: This paper analyzed the feasibility and microstructure of using fly ash to enhance waste concrete based

geopolymer. The geopolymer is synthesized at different NaOH concentrations and fly ash content to investigate the

effects of NaOH concentration, fly ash content, and Ca ingredient on the unconfined compressive strength. SEM/EDS

and XRD are also performed to investigate the microstructure, elemental compositions and phase transformation of the

geopolymer. The results indicate that increased NaOH concentration and addition of fly ash can improve the strength of

the geopolymer, which could reach 38.6 MPa. The Ca ingredient in the waste concrete contributes to the formation of

CSH gel and also participates in the formation of geopolymer gel, the two gels coexist in the fly ash/waste concrete —

based geopolymer.
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R Y o
Si0, Ca0 ALO; Fe,0; K,0 MgO Na,0 LOI

kB

WC 38.81 21.91 9.99 3.50 1.63 1.63 0.74 20.18
FA  54.85 6.21 24.48 4.85 1.13 0.89 0.61 3.61
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T e b, SR I ABGHCE FE S min, fRIE
fiE VBR BS FE AR o R SRR AR A 20 mm x
20 mm x 20 mm FEE - PRI M, BB S AR
MR TR 24 h S UL, TR B4R TR R IR Ak 2 SR
16 d, 15 20 B AR GRE . I 5E R Y TG00 BR 4T 1R 5
B, ARSI IR IR 2,

FA BER 0% .25% .50% .75% ,100% (FA 5
AR i F 70880 s NaOH 4% 10 mol/LL
14 mol/L .18 mol/L F | ;SS 5 NaOH &K% i & b
SS/N 1.5 1R e il B A 77 5 VR A4 & ) 45 [ A

BT /S B O. 45 SRR E I 70°C
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wC 0 — — — 3.30 0.60 — — — 2 vV
FA 100 — — — 1.90 0.12 — — — Vv Y
10-0-1.5 0 10 1.5 0.40 3.86 0.52 0.96 0.25 vV — —
10-25-1.5 25 10 1.5 0.40 3.08 0.39 0.70 0.23 vV — —
10-50-1.5 50 10 1.5 0.40 2.63 0.28 0.56 0.21 vV — —
10-75-1.5 75 10 1.5 0.40 2.34 0.19 0.46 0.20 vV — —
10-100-1.5 100 10 1.5 0.40 2.13 0.11 0.39 0.18 vV — —
14-0-1.5 0 14 1.5 0.40 3.86 0.52 1.13 0.29 vV — —
14-25-1.5 25 14 1.5 0.40 3.08 0.39 0.83 0.27 v — —
14-50-1.5 50 14 1.5 0.40 2.63 0.28 0. 66 0.25 vV — —
14-75-1.5 75 14 1.5 0.40 2.34 0.19 0.54 0.23 vV v VvV
14-100-1.5 100 14 1.5 0.40 2.13 0.11 0.46 0.22 Vv v vV
18-0-1.5 0 18 1.5 0.40 3.86 0.52 1.31 0.34 v — —
18 -25-1.5 25 18 1.5 0.40 3.08 0.39 0.96 0.31 vV — —
18-50-1.5 50 18 1.5 0.40 2.63 0.28 0.76 0.29 vV — —
18-75-1.5 75 18 1.5 0.40 2.34 0.19 0.63 0.27 vV — —
18-100-1.5 100 18 1.5 0.40 2.13 0.11 0.54 0.25 vV — —
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T Ca G IEIE R Ca( OH), YLVE, A0 B 4 5
MIFERETAF) T H R G SOV AT o a0 SR 2 1 A
REKRYEE TAEME, AT K /378 & 1 5
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&t CaO & 3t 2o = 23 T FE B 53 5% el 21 4th 2R 5 I
7, 3822 T 5 e T B 5 7K ( Na, CO, + CaCo,
- 2H,0) b R A YR A L g . nE 2 i, WC
Tt 25% (FA BT 75% ) i, il UCS &
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KT 20 MPa, AW e K UCS {H ) N A 5 A
Ca/Si 7 0.19, 18 4 th# T HAh 2= ¢ T AL Cas/Si
JEEIR LUAH 501 1 Si/ AL JEE IR LU A XTI G &R I 4518,
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