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Abstract

This article investigates the influence of different slag contents on the compressive strength and
workability of phosphorus slag based alkali activated cementitious materials. Among them, the
amount of slag added is 0%, 10%, 20%, 30%, 40%, and 50%, the alkaline activator is 1.3M water
glass solution, the alkali equivalent is 5%, and it is cured for 3, 7, and 28 days. It was found that
adding slag can generate more C-(A)-S-H, significantly improving the compressive strength of al-

SCEG| M VAR BRSO B R ERERT TED]. £ TR, 2024, 13(2): 200-207.
DOI: 10.12677/hjce.2024.132023


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2024.132023
https://doi.org/10.12677/hjce.2024.132023
https://www.hanspub.org/

BlERE

kali activated phosphorus slag based cementitious materials. Under the same alkaline conditions,
slag can depolymerize Si-O bonds and Al-O bonds that meet the concentration of condensation
reaction, as well as a large amount of CaZ*, thus completing the condensation reaction in a shorter
time, reducing the setting time and fluidity.
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Figure 1. Particle size distribution of PS and GGBS
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Figure 2. The XRD pattern of PS and GGBS
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Table 1. Physical properties of raw materials

=L RBEIEE R

Particle size parameters

Sample
D10/um D50/um D90/um
PS 4.64 24.7 56.6
GGBS 2.60 13.11 46.15

Table 2. Chemical composition of raw materials

=2 RMHUERD R

CaO SiO, Al,O3 MgO Fe,O3 SO3 Na,O P,0s
PS 56.38 32.31 2.54 2.42 0.46 0.94 0.28 2.29
GGBS 50.22 25.62 12.07 5.18 0.31 1.24 0.41 0.31

2.2. MBS

IR TT T WA - 57 —ICRBM R L & BN PUR SRR, AR IR S HBI R 3. SR M%
METSE TH A IO TC B, R HBURE 28 S 1) A AT RO, S /R AE G AR FRIR B 3 50, JFRFERBERE, A3 IME
WA R J5 45 Lt s R VRV OR B J e S A5 v 0, A 2 01 2 S P 7 1) 8 4 BRI Ve VR 7% 21 383
A POFE B R, DIRHEH] ;s ORGSR 2 A0 75 280 24 he USRI, R PEAr SRR BN 3 4> 40 x 40
x 40 mm FIRLR T, fEARBN G EIe RN 3 1K 40 s, BRE el 21 I IREEIE 3%, FERRTEIR I 26 11(20°C
+2°C; RH > 95%). [tk 1 KJa, Rapdllit WE R RICE, el sibrfER e =miE 3 %, 7
FAI 28 Ko

Table 3. Mix ratio design of alkali-activated PG cementitious material (wt /%)

3. WK PG BB RIEL & ELIR T (Wt /%)

Sample PS GGBS Ms Na,O Water
PG1 100 0 1.3 5 0.35
PG2 90 10 1.3 5 0.35
PG3 80 20 1.3 5 0.35
PG4 70 30 1.3 5 0.35
PG5 60 40 1.3 5 0.35
PG6 50 50 1.3 5 0.35

2.3 MIEENTR

IR XQM-4 37 AT B EREE U BT 5 IR RHEAT WU B o (5% BAT [ X bt GB/T17671-1999

CKIR IR 38 FE K36 7735 (1SO ) [18], AREG R 33-5 BUAT 2 UK FENL. 57K 395 UK Y fie

WHAHLE Z-S15 R5E 6 B eiiRiE 60 K, AKKA GYE-300B /5 Ae i I AL AT 51 5 B2 i,
EMNEGERE R, %08 GBIT17671-1999 HIMIE, K In#HE R ¥ M 2.4 KN/s.
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Figure 3. Compressive strength of alkali activated PG cementitious materials
with different slag contents
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5 PG5 ML, PG6 M VB EIG N 10%, 1M 3 RigfE, BRI T 18.5%; 5 PG3 #HLL, PG4 | PG6 1) 28
RIEFEST IR T 8.9%. 17.2%F1 28.8%.

Table 4. Intensity table of various ages of different strength grades of general Portland cement (MPa)

F* 4. NEREFRIEREREKRS R HEER(MPa)

TSR 3d 28d
32,5 >12 >32.5
425 >17 >42.5
52.5 >22 >52.5
62.5 >27 >62.5

BRI AN RE ST BB I N IR IR AR, R PG3-PG6 ML 58 i & 62.5 HKAERS 2h /K e 5k
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Figure 4. Fluidity of alkali activated PG cementitious materials with different slag
contents
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Figure 5. Fluidity of alkali activated PG cementitious materials with different
slag contents
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