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Abstract.
(PCEs) with different functional groups were synthesized

A series of polycarboxylate superplasticizers

through free radical polymerization. The adsorption behavior
as well as dispersing capability of these PCEs was
investigated. In addition, the effects of these PCEs on cement
hydration process were systematically studied through
isothermal calarimetry and X-ray diffraction (XRD). The
results show that PCE with acylamino groups most
significantly depresses the dispersing capability due to highly

decreased adsorption amount on cement particles, while PCEs
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with ester function groups rarely influence the dispersing
capability. PCEs with sulfonic groups exhibit enhanced
adsorption behavior. The introduction of ester groups or
AMPS into PCE backbones remarkably hinders the induction
period of cement paste, in comparison with reference PCE
(P(PEG1-AA4)) (the molar ratio of side chains to negative
ions is 1:4), while the introduction of sulfonic groups into
PCE molecules improves the maximum hydration heat
evolution rate at acceleration period. At early ages, PCEs
inplanted with sufonic groups, acylamino groups, or ester
groups promotes the hydration process in comparison with
reference PCEs (P (PEG1-AA4)). However, at 28 days,
cement paste added with reference PCE (P (PEGI1-AA4))
exceeds that with other PCEs in cement hydration degree.

Key words: polycarboxylate superplasticizer; functional
groups; adsorption amount; dispersing capability; cement

hydration process
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KR Z R IE KA BRA R A= PI42. 5 K
P, P2 g e ot RE L3k 1, &, (NayO) eq =
(Na, ) +0. 658(K,0) , LOI Rphsse&h).
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Tab.1 Chemical composition and physical properties of cement

B R RS/ %
Ca0 SiO, Al O3 Fe;Os MgO SO; TiO; K:0 Naz O (Naz0)eq LOI
63.3 21. 4 5.6 2.7 1.9 3.4 0.4 0.7 0.12 0. 58 0. 48
YyEE R
B/ s/ e/ BELE AT (E] /min BB 58 B/ MPa BERb LT 5% B/ MPa
(g+em™2) pm (em? = g=1) wE il 3d 28 d 3d 28 d
3.12 26. 6 3570 90 175 33.2 58.5 6.5 8.2

1.2 ReHE
1.2.1 BEBMEBKFERSRE

KRR E hERE, DT m R g, DK L
K LR inmE # RS RR5 | RIER, UsERN
B2 RAEEE R M B TR EE R A 5B (TPEG) |
PRER (AA) R HAh & T 6B 2B A A B AS TR A0 B ik
NP TR RR B . TR TERE . B AR F R 55O LU
] B EL B (3R 2) , 7 SO°C/AKIB AT, RB AL
MALTRY). e A B BE T B B3R 9 U 1 Be iR o,
A TPEG Bk R &K, ot E TPEG K#
W B, AZRMREE, — KRR mA
TR 2 LA B WUAEK 5 3 3 Uk s 2R 4 S TR A A A
PR A B L-BU 3R i 5 00 5 22 TR R BRI 7K T WL

T A R 2~2. 5 h RRETR I N SE RS . 4k sk
PRI 0. 5 h, I 30 %W BE Y NaOH ¥ Wi #1615
FEYIE pH=T.

GPC (gel permeation chromatograph) il iz ; &
35 CHEE T, FIFH 0.5 mol « L' NaNO, % 4EF
Ve, 38 o AR AR HEBH S R S M M E Y
M) LR Z 4B E(PDL, L Pudkn, H P
=M, /M,, b M, R340y F8). FIHRFE
253 (M,, =21, 917 kg » mol™, Py =1. 03, #thkh
B 0. 384) FIVEFEMERT FHAE,

FTIR  ( Fourier transform infrared
spectrometer) FRAE : BT & B I 53R IR UK I s & T
38 CEZSHAMN TR 24 h ZEHE . BUEFRRHR IR
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BRI KF P(PEG1-AAS. 4-AMO. 6) , & A BE %1
BRI AN P(PEGL-AA3. 5 ES0. 5) , & B il &
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Tab.2 Molar ratios of monomers and analytical data of different molecular structural PCEs

b HRREIR RRICE £
TPEG2400 AA AM ES SA AMPS M, M. PDI
P(PEGI-AAD 1 1.0 25 786 167 678 18.14
P(PEGI-AA3. 4-AMO. 6) 1 3.4 0.6 21 897 328 897 15. 02
P(PEG1-AA3. 5-ES0. 5) 1 3.5 0.5 30 890 288 988 9. 36
P(PEG1-AA3. 8-SA0. 2) 1 3.8 0.2 18 972 76 899 4.05
P(PEGI1-AA3. 7-AMPS0. 3) 1 3.7 0.3 17 309 69 980 4.04

2.2 FEIE &E B R R K 7 X oK T 9 4 B 4 B
T kR e 0p A
BRI LB PR BE 1 P A998k SRR Bk
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RRIBK A 2> TR K. B1IRRA S AR E 68 A

3501
3001
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VBN /mm

P(PLG1-AA4) P(PEG1-AA3.5-ES0.5)  P(PEGI-AA3.7-AMPS0.3)
P(PEG1-AA3.4-AMO.6) P(PEGL-AA3.8-SA0.2)
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Fig.1 Fluidity of cement paste with different
molecular structural PCEs
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Fig.2 Adsorption isotherms of polycarboxylate
polymers with different molecular

achitectures (W/C=0.29, 1 h)
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Fig.3 Hydration heat evolution of cement paste
added with different molecular structural

polycarboxylate superplasticizer
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