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Abstract: The influence of styrene-butadiene rubber(SBR) latex content on the rheological properties, hydration

heat release, and hydrates of sulphoaluminate cement(SAC) was investigated. The results show that if the SBR latex

content is more than 20% , with increasing SBR latex content, the solid content of cement paste increases, and the

agglomeration and adherence of the polymer are accelerated. It improves yield stress and plastic viscosity, shortens

the setting time, and increases hydration heat release of cement paste. The content of ettringite gradually increases

with the increase of SBR latex content. Therefore, high use level of SBR latex can promote the early hydration of SAC.

Key words : sulphoaluminate cement; styrene-butadiene rubber latex; rheological property; hydration; phase

composition

B B5 R #h K Y8 (SAC) B AT PREE LR AR A, 2
SN TR E A TR RS
BT ATE T E =RV QA0 DN s ST/ G
Hh, T 2K (SBR)FLR P B A 28 a4k 5P ik ml 9
MR R R G WA R R K T R I e AR

BEA B 50 AT AR N ] 26T SBR ALK B = A
it 2026 f oM 40 IR £h K JE . SBR FLIR Z Fr LAfE

Weks H - 2022-11-03; 1817 H #:2022-12-01

g 2 1o L BRI R 7 D8 ) 0 AR K, — JBEIA A R
RS WURL RS T 80T = 4 R SR W R 2
T KSR Y B A LTI A R Ak, SBR
LR A L B R K 90 F8 3L 72 P E 5 4 I ] 4 R
WM R B HE e s R R T pF SRR W] SBREL
YRR LA I AR 0 R 2 K 8 1) Jed IR 7 T AR B LA
TE T B A W ORLAE SR A4 oh i R BRI S 1 AR W)

S H [ 5 F AR IR B B H (51922109) 5 T 1 i BB f A BRAS W RIS T Rl 0 H (2020~ 150-02) 5 - DU 1 6 58 i s F

%1551 H (2022YFB2602600)

H—AEE o0 (1981—), B VLV ARZ N, g R 2047 11 A S0, 18-1- . E-mail: yuanqiang@csu.edu.cn
WIRAES Bk W(1991—) , 53 VLFa R R, e KEE VR, A28 F 0, i . E-mail: yachao@csu.edu.cn



1024 @®mOs M

B, SBRZLIRIHZE T /K Je KA 8 1 R A
P14 TR BfF 2 BEL A5 A 7K Ak 18 K Ui 5 7K 42 fih . %) SBR 7L
HEAT R FE ok M g 0 aE — 2P R o O B A R 42 AL
SR AR IE Q/CR 659—2018¢ 1 2k i TR ik + 45 4
FHEAMED ), i e CRTS T BB 78 3102 16 4 b 3
100~300 MPa [ ik Lt 452 55 225K, SBR ZLIR B i1t 77
B A 50% . 5 1B i SBR FLIO B 45 R £k 7K U M fiE
S BB T AN T4

KT, AR SCR G T SBRAK B & (R
BSOS R B AU KK E S R R B
HH A1 147 Sk Joit £ 43 BN 5 Bl ) SR A TR R 2K U 3 AR
PERE KL 5 K A A5 LM RE Y S, O 45
AEDTG) X FFLATH (XRD) ML 2 1547
T KA ) AR AR BT R AT DLk B
SBR FL I st 40 R R 7K U 1 1 AR It S 2%
1 R
1.1 EMRERERLL

IK U8 SR FH AR M i SCRH AT BR 28 w7 1) B 40 e 46
KR HAL A AR ) 240 8 4 5 2 1.2 s .SBR
LW T AR M 3R [ 5 i 5020, SBR
AR B 2L AN RE(FTIR) B iSan 18 1 . i &
L] I, P v 32 R 3 R R 0 R R 3R I JE 1 700,
1150 cm ', R B SBRAT 45 R R .

F1 SACHLZEAER
Table 1 Chemical composition of SAC
w/%
CaO SO, AlLO, SiO, MgO Fe,O, TiO, K,O
44.44  18.07 15.06 8.74 2.27 1.66 0.67 0.61
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Table 2 Mineral composition of SAC
w/%
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Fig.1 FTIR spectrum of SBR molecule
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Table 3 Mix proportions of SBR latex modified SAC
‘ w(SBR Mix proportion/g
Specimen atex)/ % my/me
aex)/ 7 Water SAC SBR latex Defoaming agent
SBR-0 0 250.0 500. 0 0 0.5 0.5
SBR-10 10 200.0 500. 0 100. 0 0.5 0.5
SBR-20 20 150.0 500. 0 200.0 0.5 0.5
SBR-30 30 100. 0 500. 0 300.0 0.5 0.5
SBR-40 40 50.0 500. 0 400.0 0.5 0.5
SBR-50 50 0 500. 0 500. 0 0.5 0.5
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Fig. 3 Rheological shear test of cement paste
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Table 4 Setting times of SBR latex modified SAC pastes

Setting time/min Setting time/min
Specimen Specimen
Initial Final Initial Final
SBR-0 21 26 SBR-30 21 28
SBR-10 28 49 SBR-40 20 26
SBR-20 25 43 SBR-50 20 30
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Table 5 Hydration kinetic parameters of SBR latex
modified SAC
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Specimen K(;/h 1 KV><10 ‘;/h 3 R {Iﬂlg ,T%ﬂﬁﬂﬂ*ﬁﬁ%ﬂjﬁﬂa( ) \E =1
CaCO, 554 9 Fl SBRE 59 3 /K £k 30.0 min i, 47 %
SBR-0 0.506 9 4.3567 0.996 )}Z%éﬁ*’é AF E’jé}ﬁ’ mkﬁ**i-igi $Fﬁﬂﬁ*%ﬂ N
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BT . : In b
koo oasss e S oo 5 CAFm ) 25372 5 I A1, P o D0 0 2 4 F
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Fig.6 DTG curves of different specimens
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Table 6 Content of SBR and hydration products of different test groups

w/%
12.5 min 30. 0 min 12.5 min 30. 0 min
Specimen Specimen
SBR AFt SBR AFt SBR AFt SBR AFt
SBR-0 0 1.526 0 5.276 SBR-30 21.348 1.695 20.710 5.241
SBR-10 7.937 1.662 8. 456 5.407 SBR-40 26. 255 1.951 25. 056 6.186
SBR-20 15.021 1.630 15.011 4.524 SBR-50 30.712 2.451 28.461 7.238
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R Z ARy = AR i AR 2 28, LI 1 mT LA
Je A CH 2 5 JO R A Wt - 24 1 B A7 TE I, TEK i
AR S 5 41 8 BN AR I AF RIS I 5 24 41 8 78 R B
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Table 7 Element content in different test groups

w/ %
Specimen C (0] Al Si S Ca
SBR-0 30.52 2415 1.77 2.79  29.33

SBR-20 40.61  24.95 11.96 1.20 2.17 16.29
SBR-50 44.14  10.88 5.79  3.78 2.57  30.67
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B B L, Sk e R R A FL . Y SBRELIK
B AN 20 %60 B B AR R ER K e I Al — oK Ak 2
T RAR R PR 8 T BN AR R R T M R
BAE YRR AE L, N T SBR FLR M 5 1A
FETETB 5T A MR K R IRERAE T, 08/ T 540
TR 7K U 1) JeE IR . ) RSB R R B . 2 SBRELIE B
AMETF 20% HBEE Bk 2 K, U HZ SBRALK
%580 50 % B B8R R £6 K Je T SR 1 K 4y 4 8ok B
TR, FEAAR R P A KSR 2R T %, it
SBR ZL i i [ 2 i o 2 0 OK, S EoR e AL GRS
BEWEIR , a1 3R A W UKL N 4 SR AL B, 8 — 2
A K U6 UKL 7% B R A, R )R B K U A 1 [ 5
RO BEER B ik — 2O L, R B R SBR
LR . B0 TR R R R K U8 A S RS g 0 A
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