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Effects of DEIPA and C-S-H-PCEs on Early Properties of Cement-Fly Ash
Systems

LIU Chi**, GUO Junyuan'*, YANG Xiaojie"?, CHEN Xueting'*, LI Haoxin"*"

(1. School of Materials Science and Engineering, Tongji University, Shanghai 201804, China; 2. Key Laboratory of
Advanced Civil Engineering Materials of Ministry of Education, Tongji University, Shanghai 201804 ,China)

Abstract : In order to improve the early performance of cement-fly ash system , the effects of diethanol-

monoisopropanolamine (DEIPA) and calcium silicate hydrate crystal nucleus (C-S-H-PCEs) on the setting time,
fluidity and compressive strength of the system were studied. X-ray diffraction (XRD) , thermogravimetric-differential
scanning calorimetry (TG-DSC) and scanning electron microscopy (SEM) were used to investigate the mechanism
of the two early strengthening agents. The results show that the combination of the two early strengthening agents can
shorten the setting time, increase the fluidity and enhance the compressive strength. The combined effect of 0.03%
DEIPA and 2.00% C-S-H-PCEs is the best, the fluidity increases by 217.5 mm), the initial and final setting time
decreases by 120, 127 min, respectively, and the compressive strength increases by 6.6, 6.1 MPa at 1,3 d, respectively.
Key words: cement-fly ash system; diethanol-monoisopropanolamine; calcium silicate hydrate crystal nucleus;

early strengthening agent; early strength
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Table 1 Chemical compositions(by mass) of cement and fly ash
Unit: %

Material ~ SiO, ALO, Fe,O, CaO MgO SO, Other

Cement 21.1 4.4 3.2 63.4 2.9 0.6 4.4
Flyash 43.0 23.0 2.5 5.6 1.0 0.8 24.1
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Fig.2 TEM image of C-S-H-PCEs
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Table 2 Mix proportions of test
. w w(C-S-H- Cement/ FA/ Water/ Sand/| . w w(C-S-H- Cement/ FA/ Water/ Sand/
Sample . Sample .
(DEIPA)/%  PCEs)/% g g g g (DEIPA)/% PCEs)/% g g g g
A0 0 0 315 135 225 1350 A5 0.02 1.00 315 135 225 1350
Al 0.01 0. 50 315 135 225 1350 A6 0.02 2.00 315 135 225 1350
A2 0.01 1.00 315 135 225 1350 A7 0.03 0.50 315 135 225 1350
A3 0.01 2.00 315 135 225 1350 A8 0.03 1.00 315 135 225 1350
A4 0.02 0. 50 315 135 225 1350 A9 0.03 2.00 315 135 225 1350
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Fig.3 Fluidity of cement-fly ash slurry under different
use levels of DEIPA and C-S-H-PCEs
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Fig.5 Compressive strength of cement-fly ash mortar under different use levels of DEIPA and C-S-H-PCEs
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Table 3 Content(by mass) of Ca(OH), in cement-fly ash
slurry cured for 1 d

Unit: %
A0 Al A2 A5 A8
11.5 15.4 15.9 14.7 14.9
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Fig. 8 SEM images of cement-fly ash slurry samples AO,Aland A8 cured for 1d
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Fig.9 Mechanism of promotion of cement-fly ash hydration process by addtion of DEIPA and C-S-H-PCEs
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