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Cellulose-based Aqueous Foam by Bilayer Liquid
Films and Its Stability
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ABSTRACT: The works aims to solve the problem of complicated preparation process and poor stability of aqueous
foam. By single factor test, the effects of concentrations of tetradecyl alcohol (TDA) and gum arabic (GAC) on the stabil-
ity of double film bubbles were investigated. On this basis, cellulose-based aqueous foam was prepared by foam forming
method. The stability of cellulose-based aqueous foam was further improved by exploring appropriate concentration of
sodium dodecyl sulfate (SDS), concentration of bagasse fibrillated fiber and stirring rate. The result was that TDA and
GAC concentrations of 0.015 g/mL and 0.010 g/mL were the best conditions for preparation of double film bubbles. When
the SDS concentration was 0.015 g/mL, the bagasse fibrillated fiber (BF) concentration was 1.8 wt.%, and the stirring rate
was 2 000 r/min, the cellulose-based aqueous foam achieved the best stability. The stable cellulose-based aqueous foam is
constructed, which provides a simple and feasible method for cellulose-based foam.
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Fig.1 Structure of bilayer liquid films
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Tab.1 Test scheme
. SDS Jii 27 TDA Jfi &7 GAC JFi gy
g SDS UK ik ik
B/(gmL™")  FE/(gmL™") FE/(g-mL™")
25 A 0.020 0 0
0.020 0.020 0.010
GAC % 0.020 0.020 0.015
0.020 0.020 0.020
0.020 0.010 0.010
TDA 0.020 0.015 0.010
0.020 0.020 0.010
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Fig.3 Optical microscope images of aqueous foam
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Tab.2 Effects of different concentrations of GAC and TDA
on air content

gy  OAC TR 550 ) TDA VR UL 257
BE/(gmL™) FE/ % (gmL™)  FE/%

S 0.020 90 S 0.020 90
S+G+T  0.010 86.05 S+T+G 0.010 86.05
S+G+T  0.015 85.88 S+T+G 0.015 85.88
S+G+T  0.020 84.62 S+T+G 0.020 84.62
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Fig.5 Stability of bilayer liquid films
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R b SDS U e B 5 B I/N G R i
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AN EY Sl e R OF =5 I NGNS i SO O A R TORE
R MHEK R IAT 8T, 4 SDS KR
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Tab.3 Variance analysis of regression model

J5 22K U5 FI e fiss 2 F- 75 il ¥175 F F{a PiH i EE
B 9 2 363.400 262.600 55.450 <0.000 1 o
X 1 0.004 0.004 0.001 0.9775
X 1 2051.200 2 051.200 433.120 <0.000 1 *ox
X; 1 279.660 279.660 59.050 0.000 1 *x
XX, 1 10.240 10.240 2.160 0.184 9
XX, 1 1.170 1.170 0.250 0.634 9
XoX; 1 17.390 17.390 3.670 0.096 9
X 1 1.740 1.740 0.370 0.564 1
X2 1 1.240 1.240 0.260 0.625 0
X 1 0.830 0.830 0.170 0.688 7
Bk 2% 7 33.150 4.740
AU 3 22.050 7.350
2.650 0.1850
afi R 2z 4 11.100 2.770
SR 16 2396.550

W *P<0.05 Fom i F;

*#P<0.01 R H R,
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Fig.6 Contour and three-dimensional response surface diagram for interaction of
different factors on air content of foam
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