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Effect of Bubble Structure Modifying Agent on
Fluidity and Compressive Strength of Air-
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Abstract: Two representative kinds of bubble structure
modifying agents were selected to study the effect of different
types of bubble structure modifying agent on the fluidity and
compressive strength of the air-entrained mortar. The
mechanism of the bubble structure modifying agent on the
fluidity and compressive strength of the air-entrained mortar
was researched by testing pore structure parameters of the

hardened air-entrained mortar with bubble structure modifying
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agent and the surface tension of the liquid. The results show
that the viscosity modifying agent, cyclodextrin (8-CD), can
delay the air-entraining process by increasing the liquid-phase
viscosity of the mortar, so that the bubbles (pores) in the
mortar can be refined , the porosity of air void size ranging
from 10 pm to 20 pm can be raised, and the fluidity and
compressive strength of the mortar can be increased. The
antifoaming agent, siloxane polyether copolymer (PSPEO),
can replace the air-entraining agent molecules on the surface
of the bubbles film and reduce the local surface tension. The
big bubbles are refined into small bubbles with low-dosage
PSPEO, while the strength of the gas-liquid interface film is
reduced, bubbles cannot exist stably with high-dosage PSPEO
and the total porosity is lowered. Therefore, the fluidity of
the mortar first increases and then decreases, and the

compressive strength continuously increases.
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Tab.1 Performances of cement

B/ HFEmERH/ FRAETEE HEL5RFR] /min YRR/ MPa YUEME /MPa
(geem™3)  (m?+kg™)  FIKE/% Wkt Kt 3d 28 d 3d 28 d
3. 14 370 26 109 154 6.3 10 31.5 63.1
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BHRPIAREEL A LN SR 2 FTn. 7645 4 iR
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TBh B . 2 B COK VR A0 L 30 B U 5 T v )
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PR 8 B M - 2 BB K VR RS 00 B AR 36 T 385 )
(GB/T 17671—1999) 181,y sE #b 3 X 1 28 d it
FESREE R840 mmX 40 mm X 160 mm.
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Tab.2 Types and dosages of bubble structure modifying

agent of mortar

Rk SWEHAEASBR/%

H 0

Cl 0. 003
C2 0. 005
C3 0. 010
C4 0.015
C5 0. 020
C6 0. 025
C7 0. 030
(@] 0. 035
9 0. 040
J1 0. 003
J2 0. 006
13 0. 009
J4 0.010
J5 0.012
J6 0.015
17 0.018
I8 0. 024
19 0. 030
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Fig.1 Image processing of pore structure
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Fig.2 Effect of bubble structure modifying agent on

fluidity of mortar
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Fig.3 Effect of bubble structure modifying agent on

28 d compressive strength of mortar
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Fig.4 Effect of bubble structure modifying agent on

total porosity of mortar
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Tab.3 Air void structure parameters of 28 d mortar ;’E_ ol

g O PG OREER LR & [

BASBR/% (28 dD/pm (28 d)/pm pm™? = 6F
H 0 114. 71 233. 52 0.016 0 ﬁ Al

1 0. 003 115,17 239. 01 0.012 9

C2 0. 005 103. 14 211. 67 0.015 0 2r

C3 0.010 80. 42 169. 49 0.019 4 0 i /

4 0. 015 71. 69 147 64 0.022 9 0 0.005 0015 0025 0.0350.040

Cs 0. 020 64.13 136. 33 0.025 1 ML R/ %

C 0.025 59. 17 125. 62 0.027 5 o BRI 0

cr 0. 030 58. 04 123.11 0.027 2 . 8001 600 jum

c8 0. 035 61. 53 128. 39 0.027 2 200~800 pm

Cy 0. 040 59. 95 125. 37 0.027 8 10k

71 0. 003 102. 36 212,11 0.014 9 i

J2 0. 006 94. 44 195. 99 0.016 4 S 8

I3 0. 009 71. 62 149. 54 0.022 6 g ol

T4 0.010 64.19 135. 45 0.025 2 =

J5 0.012 82. 38 171. 34 0.019 3 ff 4}

76 0.015 90. 17 186. 30 0.017 4

37 0.018 97. 68 201. 59 0.015 8 2r

78 0.024 102. 24 211. 77 0.015 0 /

19 0. 030 100. 67 208, 68 0. 015 2 0 0.006 0010 0015 0.024 0.030
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Fig.5 Effect of bubble structure modifying agent on

porosity in different pore size ranges of mortar
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Fig.6 Effect of cyclodextrin on viscosity of mortar
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