525 B 2 1 #EOR

2022 4F 2 H

" B F R
JOURNAL OF BUILDING MATERIALS

Vol. 25,No. 2
Feb. , 2022

XEHS:1007-9629(2022)02-0171-07
% FL B S R 7K 3 BE %o 7K ife #5834 i B 14 BE B =2 i

F I, HRE, HKRFE, RER, AKRMA
(HTVT R 2: d30 T R 22 BE , WiVl BUl 310058)

WE:ABTHENZRAME(SAP)KREMAF GRS EE, RARMEFRSEHNET LR
7 M B/ 7 M BB SAP. A R 246 2 F B 48 (SEM) Il SAP # # WL 5% , 18 i 4§ 2 vt 20 g) ki
(FTIR) > # SAP 8 o F &4, A 248057 X SAP 6 Rz M4k, sti@ R BRI T 3k % 3L
A B %A SAP X AKR AR A ELZM TN Hoh LR AW LA SAP LA ok Bk i L%
ML AR A AR BB K iR B R B BK A RE 1 min W5 %8 I T KRB RIS R R
AR B, % 3LA SAP #4935 A ST K4 R RS B Z AR Heh k.

KB RRAR RO EFRE; HBARMIG; $3LE R4k

RESHES:TUS28.01 MEKARERD A doi:10.3969/j.issn.1007-9629.2022.02.009

Effect of Porous Super Absorbent Polymer on Flowability of Cement Paste

LI Wanwen, LAIJunying', LIN Xuezhi, QIAN Kuangliang, QIAN Xiaogian

(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract: To stabilize the flowability of cement-based materials mixed with super absorbent polymer (SAP) ,the porous

poly(acrylic acid/acrylamide) SAP was prepared by inverse suspension polymerization. The microscopic morphology

and the molecular structure of the SAP were observed by scanning electron microscope(SEM), and Fourier infrared

spectroscopy(FTIR), respectively. And the liquid absorbing properties of the SAP were determined by using tea bag

method. In addition, the effect of non-porous and porous SAP on the fluidity loss of cement paste was studied through

{luidity tests. The results show that the porous SAP with micro porous structure can effectively promote its water

absorption rate, and it takes only 1 min to reach the water absorption balance. When the initial fluidity is maintained

by additional water, the addition of porous SAP has the least effect on the fluidity loss of the paste over time.
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Table 1 Chemical composition of cement

w/%

Si0, ALO, Fe,0, MgO CaO NaO, £CaO Cl IL

22.890 4.540 3.470 2.060 61.980 0.530 0.880 0.022 3.140
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Fig. 1 Synthesis reaction equation of porous SAP
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Table 2 Mix proportions of cement paste

Sample m(cement)/ m(water)/ m,/ w (super w(SAP)/
No. g g m, plasticizer)/ % %
WO. 2-0 500 145 0.29 0.2 0
WO. 2-A 500 170 0.34 0.2 0.2
WO. 2-B 500 165 0.33 0.2 0.2
Wo. 2-C 500 160 0.32 0.2 0.2
WO. 3-0 500 145 0.29 0.3 0
WO. 3-A 500 170 0.34 0.3 0.2
WoO. 3-B 500 165 0.33 0.3 0.2
Wo. 3-C 500 160 0.32 0.3 0.2
WO. 4-0 500 145 0.29 0.4 0
WO. 4-A 500 170 0.34 0.4 0.2
WO0.4-B 500 165 0.33 0.4 0.2
WO. 4-C 500 160 0.32 0.4 0.2
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Fig.2 SEM images of different SAPs
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Fig.4 Water absorption curves of SAPs dry powders over time in different solutions
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Table 3 Peak absorption rate and equilibrium absorption
rate of SAPs

Q/(g- Qg Q,/(g-

SAP No. o s ) Q/Q, Q/Q,
SAP-A 120 120 20 1.00 0.17
SAP-B 221 117 14 0.53 0.12
SAP-C 328 265 27 0.81 0.10
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Fig. 5 Fluidity over time of cement pastes
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Table 4 Fluidity loss rate of cement pastes

Sample No. AL,/ % AL/ %
WO. 2-0 —1.38 —0.92
WO. 2-A —4.55 —3.64
WoO. 2-B —6.82 —4.55
Wo. 2-C —7.69 —5.43
WoO. 3-0 —7.27 —9.09
WO. 3-A —5.02 —7.89
Wo. 3-B —9.64 —14.29
Wo. 3-C —10.71 —15.36
WO0.4-0 —5.78 —7.14
WO. 4-A —5.02 —5.67
WoO0.4-B —3.28 —6.67
WO. 4-C —6.38 —10.74

R 22 3% 18 L &5 A, 78 K U ¥ 3K rp e R 5 B 4K 1Y
WK R, R 5 AR B HE AR S COO™
N, 7E KR P s Gk B WO i 5 I SAP-B R
SAP-C 7 ¥ 38 vh W i R 3018, R 3k 31 SR 45 1
A 8 A W 9 0 (R IR v b g 22 b S T B
R ISR ZR T e A S B R, DT 7 K U8 v S P i
W 7K 23378 I T A 0 S0P A8 AR A 95 T P A IR K R
PEAE NN ZK 5 min B, 7K 81 5% P ik RE 77 fe sk i 2 &2
LA SAP-A, 1] Ry K U8 5 b4 kL N 7R PR i i 2 1Y
IKSy .
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F R e 553 548 A 3Fh SAP A 56 41 bl & i)
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IR 30~60 min i 3 AR Ak fE SBE T

H 5 (b) L (o) af Bl - (1) 78k K 5770 48 &4 51 ok
0.3% H10.4% B, 7K e ¥ 3K 09 0 4 It 3h BE 43 51 o
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(14 ¥ 3 2 P 1 AR Ak 5 3 o 21 AR AR AL, FR DK A
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rpe X SR Bl M s e N Sk TS B P 3R R L
THECRFE K .(2)SAP-B  SAP-C % i+ 3 i 5
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SAP-A R RIIETR /TN BERE SAP , FR R AR 1) 5 AH
XA Z A BB T (Ca™ a8 AP ) i HE 22 B A FH 4%
55 , PR AR K U8 v W K B e 5 T L SAP-A Bk
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(3) 243 28 47 A0 5 | K P45 7K e 1 2% 00 B 3k 3h
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