A48 3R s W E% @3‘5 Eh ?ﬁ» :}& Vol. 48, No. 8

NN

2020 4 8 1 JOURNAL OF THE CHINESE CERAMIC SOCIETY August, 2020

http://www.gxyb.cbpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20190847

1710 °CF A T ZREEFNHLAFE Bt 4 1R ER K JE AR AL 2 558 JBE 8 5 i

Eag tRn, B %% & @l ERED kX4

(1. P RSB RAT TR B R A T, SRS EHE R E SR E, b5 100024;
2. [EHE S F AT RMER, FK 401311)

OE: WP T 10 CHESh S4B RS IR, TP . BT BERREN . L(+)-TR 40 TR ke DT % 465 R 8 /K Ve Tk & i
AT g RIS R IS, 2387 T 2RI K AL P IR S . 45 SRR —10 C A& T RSB W&, 0.6% B &
BRSPS 4T )R] A 42 25 min, ZRBEINFAIRE K 22 28 min, 0 A1 AT BERR DA AT L(+)-T0 10 R 0] R eI TRl 52 i R S 2. B
WHRD . AR RN, AR MR RZ TR, 28d i KBRARAE T4 F) 25.5 MPa; L(+H)-T 1 IR 45 98 15 K 1%
B W, 0.3%(F R BB BRI ES S 1 d JiEMRE N 10.9 MPa, 0.6%5 &I 28 d HUJE % N[ 27.3 MPa. 15 0.6%
AP IR 1 dRFE RSB I TE SRR R AE B4k, (HAZ BREE IR 5.31%; Hl 4 PR R BA A A5 A AT 2R ATIR, AR i J LA AR
L(H)-T A TRAES A AR, Bl T B . —10 °C 4 T Il il 232 G K BRAE AR A5 TR h /K Ve Bk 4l s 1m), HLiE Y
BRI RS UR %, @ TSR AR . LO-TATRN SRR B, Has Bl amms 54901,
Pit LR T N

KA Pl BRERIRELKYE; SRR KAk SR
PESHES: TUS2S  XHEFEEE: A XEHS: 0454-5648(2020)08-1285-10
2% AR BT iE]:  2020-06-03

Effect of Retarder on Hydration and Strength of Rapid-hardening
Calcium Sulphoaluminate Cement at —10 'C
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(1. The State Key Laboratory of Green Building Materials, China Building Materials Academy, Beijing 100024, China;
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Abstract: The effects of borax, sodium gluconate and L(+)-tartaric acid on the hardening behavior and strength development of
rapid-hardening calcium sulphoaluminate cement mixed with calcium chloride solution at —10 C were investigated. The results show
that the initial and final setting time of rapid-hardening calcium sulphoaluminate cement mixed with calcium chloride solution
prolonge to 25 min and 28 min with 0.6% borax at —10 C, respectively. However, the setting time of pastes with sodium gluconate or
L(+)-tartaric acid does not extremely change. The strength gradually decreases in the samples with increasing the dosages of borax
and sodium gluconate at different ages. A maximum reduction of 25.5 MPa occurs in those samples. The strength of samples
containing L(+)-tartaric acid sharply decreases. A reduction of 10.9 MPa in 3-day samples containing 0.3% tartaric acid and 27.3 MPa
in 28-day samples containing 0.6% tartaric acid occur. The presence of 0.6% borax does not change the morphology of ettringite at
1 d, but decreases the amount of ettringite by 5.31%. A short column-like ettringite in the samples with sodium gluconate and a
needle-shaped-like ettringite in the samples with L(+)-tartaric acid are detected, respectively. However, the amount of ettringite in
those two samples above has no remarkable change. Borax is a suitable retarder for calcium sulphoaluminate cement at —10 C
because of the feasibility of setting prolongation and the acceptable strength reduction. Sodium gluconate and L(+)-tartaric acid have
a slight effect on the setting time but change the ettringite morphology and deteriorate the strength.
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Table 1 Chemical composition of calcium sulphoaluminate
cement (CSA) clinker and anhydrite

Mass fraction w/%

Raw material
SiO, ALO; FeO; CaO MgO SO; TiO,

CSA clinker 8.58  33.59 2.34 43.08 219 799 158

Anhydrite 6.12  0.60 0.25 38.61 2.57  49.89
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Fig. 1 XRD pattens of CSA clinker and anhydrite
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Table 2 Molding and curing condition of paste used to
investigate the surface morphology

Sample . . ! ! .
N Water-cement ratio  Calcium chloride Curing temperature/C
0.
A 0.8 No 20
0.8 No -10
0.8 Yes -10
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Table 3 Mineral composition in CSA paste with 0.6%
retarder cured and control sample for 1d

Main Mass fraction w/%

mineral Control Borax Sodium gluconate ~ L(+)-tartaric acid
Ettringite 11.56 6.25 12.12 10.09
Ye'elimite — 47.34 55.00 39.00 48.30
Anhydrite  10.50 11.62 6.84 5.60
Belite 22.04 21.77 22.89 21.57
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2Ca0-Si0,+2H,0—Ca0-Si0,-H,0(gel)+
Ca(OH), (2)

Al,05:3H,0(gel)+3Ca(OH),+3CaS04+26H,0—
3Ca0-AL,05:3CaS04-32H,0 3)
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