BA3BESH
20154E5 A

Tl BF Xk 4 (A & B ¥ O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 43 No. 5
May 2015

XEHS. 0253-374X(2015)05-0736-06

0 8 2k 7K i X 5

DOI:10.11908/j. issn. 0253-374x. 2015. 05. 013

}Eh KT 1 BE B IR AR S H RY S I

R, EB4. X0 F
(RISA et A TRMR A HRATRE, LI 201804)

WE: B 7 BREVKE (RESE0. 25 IR SHEBR K
WRA R EELS W ] 7 2 P RE A TRl 4 2, SR &
A X SRS BRSPS B g 2
BE A =R R . BTSRRI, BB BRI K B B K38,
1R TR FR KBRS I TR AR 0T 400 4 73 23R BE SR8 T (6 0 ZE
IBER ) 5 RIRMEAR, TR A W . 2> 248 BRE K I8
BB A » ST REBRER 7K U B 7K AL R M AN K, A3 ALK AL R 3K
PRESHLA A AR O s (B BT — e (B R B R
TR R 7K VR B 7K AL » 3k P 5 LA S BT A B 2K A Bt
BEIRES, FRAKBRES WZ KA B R AE , AT S 3
TREET I B 25 k.

KR REREKYE; BEERELKTE; Kiks PDLHE; P:ER
hE4 S, TU528. 41 XERERERG . A

Effect of Calcium Aluminate Cement on
Hydration Properties and Microstructure of
Portland Cement
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(Key Laboratory of Advanced Civil Engineering Materials of the
Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract; Setting times, mechanical strength and drying
shrinkage ratio of Portland cement and calcium aluminate
cement(less than 25%) blended systems were investigated,
which were also characterized by means of calorimetry, X-ray
diffraction and environmental scanning microscopy. Results
show that with the increasing of calcium aluminate cement,
setting times of blended systems is shortened; the
compressive strength first increases slightly (reach the utmost
with 6% of calcium aluminate cement) and then decreases
significantly, and the drying shrinkage grows continuously. In
addition, except that the ettringite formation content
increases slightly, lower content of calcium aluminate cement
do not have obvious impact on the hydration of Portland
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cement; while higher content will delay the hydration of
Portland cement prominently, furthermore, the ettringite
formed at early age also transfer to monosulphoaluminate and
the unstable calcium aluminate hydrates transfer to stable

garnets, which does great harm to the microstructure.
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Fig.1 Initial and final setting time of the blended

cement systems
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Fig. 2 Relationship between compressive strength of
blended cement systems and content of CAC
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Fig.3 Relationship between drying shrinkage ratio of

blended cement systems and content of CAC
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Fig. 4 Rate of heat evolution and hydration heat of

blended cment systems within the first 55 hours
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Fig.5 XRD spectra of blended cement pastes hydrated for 1 d and 28 d
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Fig.7 The relationship between integral intensity of

AFt in XRD spectra and curing time

S EEREKIBBARREKRE, (23 T45
BRLA R AR B, R 8 45 Y [R] BF ,  0o) B B 5 PE l—
MRHEFER, X 5 Gu Ping 9 R 2 R—3GEA
BEES—EEN, BEERNTUEREB AL
FREE /KR B E RS . TR AN B E K, XEEH
SHTEFEC— T, B R AR BEE R R, K
A= YIRS A K 3 80 FLBRH TR AL, B XE R
TRALER RS I 48 I 6 /KA 7= M e 2 7 R 7K AL Bk &
T8 s W ARSEARACAR. 35—, KA ERE SR,
ATERSHCH 0. 25 FEERREKIRIMIE SRR KL 1
d i) XRD 3% FR 88 CH, B % 55 h 7K AL B
LR AR PR R, P 2L [RIE B SR R
HAKEHBABELE T R KUK K
(FERZ. I BRI 238 7] A, KA B
AFt i} [E AR BRI K 164 %, i i AFm B} [E A8 {4
BN 79. 2%, BT A ek Rtk p K& AFt §%
A5k AFm J5 , W88 5 30 A R BRI/, FL B R 3
KOO (AFt SRR 1. 73 g » cm *, AFm 3B R
1.80 g » cm™®). W4, BB EMNBREKIREKIL
B#A T CAHy, , C;AHy AR K674 (B
Rz I Ak o B, Bt LA XRD sk AR , (5
BE & K AL I A A 3 K X e AE AR A AR AL AR R 45

B 7 RS H CAH, KT ) , 15 H
AR IR . ik, 76 iR 2 B R 3L F fE
AT RE R KU B A& TR KR, B
BRIK B R  BE R R K AR, [
b P B A B AR AR R TR K.

4 Zig

(D FEE BRI KRB EN M, BEERE
ZEmt IR W45 58, BRE T 20 Yo A4 sk ; bR GR
BE Sems T+ BERRELK VR T8 & 3 50CH 0. 06 Z2 A7 B
RPN RO Ja IR REAE ;T A 48 2Rt A T 3 K, o
BRESEET 0. 12 IIER H B2,

(2) [EBE MR K Ve X RERR EE K Ve i 7K 1k
HREEMAK, HREBERRIEKREELRT
REFRER K TR A9 7K AL,

(3) BABBREAKRGE, REPEAA &R E
B 7K Ak 4 30 PO B A B, {EL R SR A P o B S AR R
RIEAR R » T AW AE o B B /K AL 4R R4S
HRBIERMIERSKIERS 0 R 4 REE,
LRI EL KV Fih — E(E AT, IR A R RAEEL K
Rt EE ) B35 5 1k, W R B R PR 9 B A Bl
RERRER K YRR BRI L TR S48 KB F 5.

BE 30

[1] Scrivener K L. Advanced concrete technology: constituent
materials{ M. Oxford; Elsevier, 2003.

[2] Feksk, I, rm, %. fRKTRx S ErERE K J 5k
rm)]. B+, 2008(3). 68.

QIAO Huanhuan, LU Zhongyuan, YAN Yun, et al. Influence
of special cement on the property of Portland cement[J].
Concrete, 2008(3): 68.

[3] Zhang X, Yang Y, Ong C K. Study of early hydration of OPC-
HAC blends by microwave and calorimetry technique [J].
Cement and Concrete Research, 1997, 27(9). 1419.

[4] EUR. TEAERIKESARIKRBESEEMRID]. L
¥ R AR, 2008.

HUANG Mingcheng. Research on properties of compounds of
ordinary Portland cement & calcium aluminate cement[ D].
Shanghai: Tongji University, 2008.

[5] Amathieu L, Bier A, Scrivener K. Mechanisms of set
acceleration of Portland cement through CAC addition[ C]//
International Conferece on Calcium Aluminate Cement.
Edinburgh;[s.n. ], 2001; 303-317.

[6] RWZE. BEMBEIM]. R R IR iR,
1996.

YUAN Runzhang. Cementitous materials sciencelM]. Wuhan;

Wauhan Universtity of Technology, 1996. (T#& 753 1)





