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Abstract

One kind of superior calcium-based geopolymer was prepared with metakaolin, slag and cement
as raw materials. The effects of mix ratio of raw materials on the compressive strength were in-
vestigated, and the phase composition, microstructure and appearance change of calcium-based
geopolymer after soaking in sulphuric acid solution were studied. The results show that when the
content of metakaolin is 60%, slag is 25% and cement is 15%, the compressive strength of cal-
cium-based geopolymer is 70.1 MPa after 3 days maintenance. The calcium-based geopolymer has
good chemical corrosion resistance, and the compressive strength of calcium-based geopolymer is
47.5 MPa after 120 days of sulfuric acid soaking. The main component of calcium-based geopoly-
mer is amorphous gel. Micro cracks and holes can be observed from calcium-based geopolymer
sample after immersion by SEM, and gradually filled with corrosion products. The corrosion of
sulfuric acid on calcium-based geopolymer was the combined effect of the expansive destruction
of SO42- and the corrosion damage of H*.
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Table 1. Chemical composition of raw materials (%)

= 1. EMRMEEERL (%)

Material Si0, AlLO; CaO Fe;O3 MgO Na,O K,O SO; LOSS
Slag 33.19 16.45 35.39 1.26 8.07 0.34 0.36 2.36 1.03
Metakaolin 51.28 42.39 031 1.74 0.27 0.15 0.22 — 1.12
Cement 21.7 5.09 64.64 432 0.92 0.21 0.53 1.08 0.87

2.2. REWHE

AT iU L BTN RERR 2K Y N EEF AR, NaySiOs M1 NaOH AR Sl MUK, fEARiESR
PN 1A RV RE A R IR S ) o U R R Na,SiO; Al NaOH (&) 46 J 75 A it »
RICH TR IR S W 0 2 Ve e TR I TR R BE RO RE R o ASCHE KRS Sk al b, BOHIU LIRS R AT
5, BB E L. NayO%ITH, BRI G HMEER I NayO SR EM LT B HuE, BARikes 7 £ & 2.

Table 2. Mix proportion of paste in calcium-based geopolymer

F 2. SEMBAVSRE SR

B 5 i (%) (%) IKVE(%) TA5 = (%) Na,SiO; 1%
Al 60.0 30.0 10.0 14.0 1.0
A2 60.0 25.0 15.0 14.0 1.0
A3 60.0 20.0 20.0 14.0 1.0
A4 60.0 15.0 25.0 14.0 1.0

IR S & B AAOP RO RIS &, I ) NaySiO; ¥l NaOH 75 =R 39 I /K 38
Na,O & &, SR RIIERULT, NaSiO; B A 1.05 RFifwmle L 57 KIER G5 G ENH
PEWORFIFIREG K, FEKIR S KN SR8 5), ARG A 2 i SR A P75 K AFIN 40 mm x 40 mm x 40
mm SRR, PRIGE S 15 s JFIASRHETR IR TR 24 h, WS AR BEAERRTE TR AP AR IR AP 2 28 d 1
. AR BRUKER D8 Advance X BUZRATHMX T S =4 B)¥0AH, H JEOL JSM-6390A 244t
T EAUEE 7 BT WL SR S MO 4544

WG 3:9 28 d HES LM R A WIRE AL TE 60°C b AS Fr e = /INRHE B, IR IEAE BB H0N 10% M7 R 7%
W, FERE SRR R, . AR SRR AR o R A R T e H R R T 20 mm, R AR S
2/0 20 mm, RILE] 14 d. 90d. 120 d J5HUH . HTE KGN MR F 60 CHEIR —/NAFf B, A3 A iiE
PR REBURE RVEHT IS URSE, TR 2RI, FREFEMIZIEE M E, THERES . WHUR: 5 iE
AT O 3BT, 83 YA 3 A T BRI FUES b SR S DB IR T Tl RSP AR A, R SEM SR
S . BTN PURGREE . O T S 45 6 VAN A5 R 1 SR A W R A 272 JE T 1 5

AL DL AT

M =(my—m,)/myx100% (1)
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Figure 1. Samples soaked in 10% sulfuric acid solution
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Figure 2. Comparison of cement and calcium-based geopolymer samples after soaking in 10% sulfuric acid
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Figure 3. Samples with different raw material mix ratios (Al, A2, A3, A4 in turn)
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Figure 4. Linear shrinkage of samples after soaking in sulfuric acid
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Figure 5. Mass change rate of samples after soaking in sulphuric acid
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K 6 AAFREM B A LU PR . TR, fEIER RPN, SR AY Al FERPUE R
N 64.6 MPa, Y/KIBBERINE 15%, §EBEN 25%K, RS A2 BEFIAS R KME 70.1 MPa.
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Figure 6. Compressive strength of samples with different mix ratios of raw materials
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Figure 7. XRD of sample soaked in 10% sulfuric acid solution
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Figure 8. SEM of sample soaked in 10% sulphuric acid solution
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