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Hybird Effect of Citric Acid and Polycarboxylate Superplasticizer on High Belite Calcium
Sulphoaluminate Cement

TANG Ruifeng, WANG Ziming, LAN Mingzhang, CUI Suping
(College of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: The hybrid effect of citric acid with polycarboxylate water-reducing agent (PCE) on the fluidity, setting time and mortar
strength of high belite sulphoaluminate (HB-CSA) cement paste was investigated. The results show that citric acid with PCE prolongs
the setting time of HB-CSA cement, but reduces the initial fluidity and early strength of the cement, and has no adverse effect on the
later strength of the cement. The mechanism of citric acid with PCE to delay the early hydration of HB-CSA cement was analyzed by
cement hydration microcalorimeter, X-ray diffractor and scanning electron microscope, and the adsorption behavior of citric acid with
PCE in the early stage of hydration of HB-CSA cement was analyzed via organic carbon adsorption. It is indicated that the combined
use of citric acid and PCE could delay the hydration heat release rate of the cement, inhibit the formation of ettringite, the early
hydration product of cement, and change ettringite as a main hydration product of HB-CSA cement in the early stage. The
morphology changes from rod-like or tubular to fine needle-like. The use of citric acid with PCE will produce a competitive
adsorption in cement, thus reducing the effect of PCE dispersion in HB-CSA cement and cement fluidity.

Keywords: citric acid; polycarboxylate superplasticizer; high belite calcium sulphoaluminate cement; ettringite; retardation; paste
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1.1 [E#st

HB-CSA 7KV 2Rk 1L AL AR BE EE A PR A 7]
FRfit, SRl 2.95 g/em’, K 500x500 B K e
BRIG R W /K e BARPRY BE 25 EL R T AR 480 m/kg /2
Ay KPR BRI ZE L BRI )RR L3R 1 FIR 2,
RRBWOKA: Wk, S ER 40%, M
FRE AR A FEFE, SLIREULA PCE. 15 R:
F R, RiERRAFRAF A=, oirg, s

il CA.
* 1 SIFFERRREACRFRMCFERR

Table 1 Chemical compositions of HB-CSA cement clinker
wi%
CaO Si02 A1203 Fe203 MgO SO3 TiOz

51.54 13.8 15.34 1.52 2.08 14.21 0.71

w is mass fraction.

*2 SRR R KRB I 4E AL
Table 2 Mineralogical compositions of HB-CSA cement

clinker w/%
C4AsS C,S CaSO,4 C4,AF CaO CT
27.67 40.06 15.35 6.77 2.01 1.32
1.2 753k
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Table 3 setting time of HB-CSA cement mortar

Fluidity/mm Setting time/min
Sample w(PCE)/% w(CA)/%
Initial 30 min Initial Final
1 0 0 80 25 37
2 0.05 0 83 26 37
3 0.10 0 90 28 40
4 0.15 0 185 36 47
5 0.20 0 260 34 45
6 0.25 0 315 33 45
7 0.30 0 340 35 47
8 0.15 0.05 143 45 55
9 0.15 0.20 110 100 74 89
10 0.15 0.50 105 96 161 201
1 0.15 100 90 83 225 286
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Fig. 1 Effect of CA compounding with PCE on mechanical properties of HB-CSA cement
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Fig. 8 Micromorphology of HB-CSA cement hydrated for 7 d
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