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Abstract

Geopolymer concrete was prepared by using fly ash and slag as silicon-aluminum raw materials,
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and Na,SiO3 and NaOH as alkaline activators. The effects of fly ash and slag ratio, alkali activator
dosage and sand ratio on the mechanical properties and water absorption of geopolymer concrete
were investigated. The results show that the mechanical strength of geopolymer concrete in-
creases with the increase of slag content, but the water absorption decreases. When the slag con-
tent exceeds 40%, the growth of mechanical strength slows down. When the slag content is 80%,
the mechanical strength is the largest. With the increase of alkali dosage, the water absorption of
geopolymer concrete increases, but the mechanical strength increases first and then decreases.
The mechanical properties are optimal when the alkali dosage is 11%. With the increase of sand
ratio, the mechanical strength of geopolymer concrete increases first and then decreases. When
the sand ratio is 30%, the mechanical strength is the largest.
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1. 53|

H R A2 DISKIR Y2 I & Rk AR T 1 oMb ] A B e s R R R AR o R SRR, SRR
FIFEBGIEAT E AT A [ALO ) FI[SIO,] VU T 4 4L ) = 2 SEAR S5 M TSR IR L E LD B &4, H B A58
FEm. B, BERM. W WA RS, RAHRTR L] [2] [3] [4] [5].

[ P Ah e i B S B BEHEAT T T2 F 98, Komljenovic 25060 AN Rl R 8 OR FIEATRIF IS, RN
FHEL NaOH. KOH. NaOH + Na,COs. Ca(OH), 5Bl PE A, NaSiOs iR I 1w, &F
AARE) SiERL, EHR AR T 5 R A RN[6]. Puligilla ZEHF 78 & B s AR 04T ot B35 30 A i i
FAR M REAIA 3 D REIA, T I B A BT AR A AR KR R AR IR T AT R, (R T R SR A A (T B
[7]. Nath B 7t 3% B2 NS H SR ) oA B T R4S 5 Ml e 2 #h /K Ve AH A M LR aR i, (HESs
I ] 2 BEAIR[8] . Z2) R [O1 55 Wt 70 K BNV 25 B 19 o e 0% B (1K b 3R 5 W 1) s EE 40 SR R B s 0, DD 7L
R, HREEEmLPAERE, HPua et TrEBR E/KYE . Mallikarjuna 26890 TH BB & WKL, 79
SEATRT 1 SR G )R B R R R AT IE E (52 [10] o M52 SR AR N IT T A 45 8 SOK B SEHONT 1 5%
AP 55 ) R R I [ KBRS, RS RGN, SR P SR b 2 S 1], T3
S@ IE AW A 7KL, B SRR S TS D o R S IR S TR S J1 S RE R R i R B
B SRS LU R B R B i O B, KRR, TR % R R R LI e[ 12] . T
SR IR M R P KA = P 1 B 1 2 e REIEAT TR I, R IRAE KA Ik P2 H ok B R P BB A R A= T i
B - BRI, FEERFEE N-A-S-H [13]. 35141558 MO 4T T B 45 & 12k BE, R
5% - PR TIOU 45 A0 i o RS S P I B i SR R I O P, A OB R R RIS AFFE N-A-S-H. C-S-H.
C-A-S-H #tlR, HRMMEE I NEE, SR s .

AR UG B EEE WK, Re I R OCER KR S rERe, M1, wiok
FIRC & B R AV RE R E B N 3R H AT T U R AW EE ) 2 M R O 0 3 B4R TR AR P 5
FE b, SEFPUHTREE, BERGR RE SRR R AT FAR D, ASCUTE SR, ORI E, R
N RKNE, WISHESERASDREE L 28d $Uk, Piir, BERPIRsRE SRR m, MRS
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TR AE TREFRHE B SR AL — & s = .
2. RIEFH

BHEIRN W BR IR, W S95 2, T EE, HEBH AW 1w, MR R4
5~20 mm LRI ERDhRY, ERECN 2.7, 356 R KT (Na,SiOs) 5 NaOH I E &N
BRER 7, NaSiOz N HE AR, B¥k 2.80 £ 0.5, H:d SiO, N 60.44%, Na,0 N 21.73%; NaOH A
FrRE AR 2 96% LA L.

Table 1. Main components and contents of fly ash and slag powder

T BRERRT EEERDRIE

=3 %x Sio, Al,O; Fe,0; CaO SO, MgO Loss
IR (%) 53.97 31.15 4.16 401 0.73 1.01 2.34
5 (%) 34.50 17.70 1.03 34.00 1.64 6.01 0.84

3. ARt

KA HZEZKTFRI T AR RAE, R —RE . RO & 8 (5 SR o AR )
H4rE): 0% 20%. 40%-. 60%. 80%, il FH & (B A 5 Na,O STEEE BiA ki & 1) HE): 6.5%. 8%.
9.5%. 11%. 12.5%, #b3. 25%. 30%. 35%. 40%. 45%XfHIEASYIRE UL, Tidr, BE2dihonE
LR, (RN PR AT M 15 i R P 0ot b SR R L IR K SR IR R

HR AR B A EEOA KBS EE N 0.35, BEAR AR CRYEE K 517 Jy 380 kg/m®, HLE R A 1162
kg/m®, 40E kBEA 625 kg/m®, /KA 133 kg/m?, BB 7B 5 (B & 75 A Si0, 15 NagO frIBE /R EE) ly 1.2 #5.
YA RN ER: RN 6.5%, BPE 35%. MERHENAERRN: S RN 20%, #hE 35%. Y
WO 3RO A BTV A B 20%, TR BN 6.5%. MRS WiRE AR IRIE. 37, TAEMERE & %1k
REAZ I QREE LY EE ) SR8 I8 7 iEARHE) (GB/T 50081-2019)F44T[15].

4. MBEERSTR
4.1, fEEE

B 1 mp R SR G TR L PR SR BB A VA A R T, WA S S R S R B
5 P B A A I R, AV B 09T b SR B R L PR R P ALAIG, AN 21.95MPa, 48V 7 & 80%
It s 5 FE KN 87.73MPa, 1T 2 B0 80% s HT R 5 BEAH LUV 5 04 0% B5 K 1 300%. [A]I 1™
B 5N 20%0T A7 LE T 09%35 K 17 18.9 MPa, 40%#4H Lt 20%3 K T 29.67 MPa, 60%-5 40%#H LL 3K 1 10.17
MPa, 80%-15 60%#H b K4X 7.03 MPa. UiHAREAS V& & 3N, X 2R A WiREE L ) 0 g K
BEAL AN, SR ORRRAE 40% AN B, BEKEROK, I 40%M KA N I RIR R AT RE A, B
FEBAE R KL KARE, B EAEEE, (RAE R IR 21 M B I 08 PR ISR ME BEROR, AR i)
N-A-S-H R ED, RSB AN EN 28 d J7#5RBERAK[13] [16]. [EINHE R, £S5 80
SONER 23 AR AR, — 7 TS AP R (R e AR AR SR B ISE, N7 T VA 1 1) CaO Re B (27K
=i Ak, B R R REENE S R C-(A)-S-H Bk, AR AR R C-S-H ] LR Akt sh
2N TH N-A-S-H HEII 1) 7= A A8 H AR R B8 22, i P8 o vy, DR WG B 5 v 2 B G ) 5 FE B 2 19
ERYE S ST 20 S ERRED, ZE RS, KRR 7] [14] [17] [18] [19].
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Figure 1. Effect of slag on compressive strength

B 1 #iEXiEREREN

B 1) 2 W 0 B B R b T i R R ISR S R B, B B 11% T 5 A K h 65.65
MPa, # & 6.5% /% N 38.27 MPa, —# M7 27.38 MPa, FHELT-H 8, Bl &t /72 00 B 1) S i g i
BN WG MEE TR R, £ @RI, BEEBULT Na20 ¥R B2 3 s i PH 3SR, TEER
R E RO TR S S, RN BRI £ s RN, (B AR E R e, SRR TR K S
ERRLR T R AR, R NP E AR S BN R T, 1T 22 PR AR AR ROV VA R e, &
FE R R R IR, T8O R R R [14] [20] [21].
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Figure 2. Effect of alkali dosage on compressive strength
B 2. WA EnERE M

I P 3 AT A D R AR B 0, 0 5 S S ek, D Y 25%~45%, 28 d PLE 5 4 1) S A 36.35 MPa.
41.56 MPa. 40.85 MPa. 36.91 MPa 5 36.79 MPa, 3N 30%I 28 d ik 5 % 5 o 41.56 MPa, F:AH
T S R, W5 A0 R i
4.2. JLimiEE

P 4 TRIBEED B SR N, SR BT, B S RO 0% HLdT R AN 2.41 MPa,
i 80%IN 2y 6.23 MPa, i BB N ST IR AL A B R A . H 4B SRR 40%0, iR

DOI: 10.12677/hjce.2023.125072 649 T AT


https://doi.org/10.12677/hjce.2023.125072

Mk 5

FEAFRIEER, SHUSREAREHRI 2. WK 5 Ak, FEE RSN RS YRG5t
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Figure 3. Effect of sand ratio on compressive strength
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Figure 4. Effect of slag on flexural strength
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Figure 5. Effect of alkali dosage on flexural strength
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4.3. BRITHIEE

I 6 R E BB RGN, BRPTEREIREI R, B S EN 0% B R RN
1.95 MPa, & 80%IN Jy 5.15 MPa, HKMEEEACR, Ut VA5 50 B R s B A W 20 . A
AH T BB SR 5 2515 N (20%~80%): 1.38 MPa, 0.86 MPa, 0.54 MPa, 0.42 MPa, #WIFE#&#H &
B G NS R R P AR > . E P 7 ORI, R R B SR A VR B R i P
WE0, B Y 11%55 25T 1R KN 4.62 MPa.
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Figure 6. Effect of slag on splitting tensile strength
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Figure 7. Effect of alkali dosage on splitting ten-
sile strength

B 7. W25 R AR A IR

4.4, 7KZR

I 8 Ty R IR RO B A VA S BT, WS R 0% K E KN
6.25%, I VSR 80%T kK Z i /N A 3.86%, BT F & 80%MIR/K R 5 & 0%AH L T R T 38%.
O W N B B RGN, IR A YRR IWROK R GBI, Bl & 6.5%~12.5%, 5 X R K
K 5.1% FFHE] T 5.6%, AR 12.5%KR KM LT 6.5%I51 T 10%. HASLIEE T A, ESE
ot Hh SR A TR RO R R k.
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Figure 8. Effect of slag on water absorption
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Figure 9. Effect of alkali dosage on water absorption
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1) WFFR, HhERAPIREE L ) 2 RS TS AR S R N s N, 4B R 80%
I8 12 R, (ESE 4 VB B KT 409%I0 7725450 BEAR TR IR I, 7 VM b TR A A s A
BRI A I 7E 40% LA N B, shER SR B MK R, BEE T S 8 R8N > .

2) BEERARIIGIN, HERE IR R e R, DA 30%H AR FE R K, (HAREL T
T S50 T M SR A TR SR B R, R R M SR A VR b ) S P R R B )N

3) M IR -G IR - 77 2 P I A B B 3G N SR, A S 119%0) & 7 S R R U R SR
65.66 MPa, PiifTHtfE A 4.62 MPa, EEZBTHio0 %N 4.61 MPa. Hi A W0iRE: LMK, BB H 248
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