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Table-1 Plan of Experiment

Factors Levels Test items
Types of AESY, AOS?, _
foam agent vsd ppd | © Surface tension
: *  Viscosity
Concentrations . Eoami t
of foam agent | 0.5% 1 3, 5 oaming rate
(%) * Unit weight of foam
P t of *  Flow
ercent 0
foam (%) 30, 50, 70 | = Slurry density

1) AES : Alcohol Ethoxy Sulfate, 2) AOS :
3) VS : Vegetable Soap, 4) FP : Fe-Protein

a -Olefin Sulfonate

*. 0.5% is applicable only to surface tension, foaming rate and unit
weight of foam.
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Table-3 Physical & chemical properties of foam agent

Active | Free Klett pH | Specific
Types | Matter | Oil |Na;SO4| Color* | (Neat, | gravity
(%) (%) (5%AM)| 257C) | (20°C)
AES | 282 | 030 | 4.00 0.15 7.53 -
AOS | 352 | 110 | 0.24 | 25.00 | 129 -
VS 25.7 - - - 7.47 1.02
FP 35.8 - - - 7.44 1.16
*Klett color : color scale for measuring detergent of surfactant
Table-4 Chemical composition of binders
Types | CaO | SiO, |Al,03/ MnO |Fe;0;3/ SiO3 | K:O | SrO | ZrO; | TiO,
PC |72.1|11.2123 |01 |55 |52 |27 (01| - |03
AC 371|128 |598| - |02 | - | - | - - -
Q |12 881|50(01 35| - |18 - - |04
CH |938|14 06|01 (14|15 - |01 - -
AG |380/23 |08 | - |02 |587| - |01 | - -
23 RBFH*%
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Table-2 Mixing design of Experiment

. A 1 3 P H #
Wi | ¢/s mol Types | Concentrations | Percent Water Unit volume(ml/cm) Unit weight(g/cm)
%) ratio of foam |of foam agent |of foam (g/er)
agent (%) (%) PCY| Q? |ACY | CHY |AG® |Foam| PC | Q | AC | CH | AG
70 160 | 60 | 64 | 6 4 6 | 700|189 | 168 | 19 | 9 | 15
AES,
1,
AOS,
40 1.0 VS 3, 50 267 | 100|108 | 10 | 6 9 |500|315|280| 31|15 | 25
FP 5
30 374 | 140|150 | 14 | 9 | 13 | 300 | 441|393 | 44 | 21 | 35

1) PC : Portland Cement, 2) Q : Quartz, 3) AC : Alumina Cement 4) CH :

Calcium Hydroxide, 5) AG : Anhydrite Gypsum
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Figure-1 Mixing method
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Figure-2 Schematic diagram
of foam production method

Figure-3 Surface tensiometer
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Table-5 Results of experiment

Types of (;ggﬁgngfa Percent Foam Foamed concrete
foam | o agent of foam |Surface tension|  Viscosity Foaming rate |Unit weight of Flow Slurry density
agent (%) (%) (mN/m) (cP) (%) foam (g/ci) (m) (gfcri)

* 70 168 0.53

(0.5) 5 (42) (9.8) (556) (152) o 056

1 30 47 11.1 1,763 54 240 1.35

70 174 0.50

AES 3 50 47 111 2,679 36 203 0.91
30 229 1.32

70 206 0.50

5 50 46 114 2,573 37 215 0.90

30 246 1.33

70 189 0.52

(0.5) 5 (32) 9.7) (316) (240) 169 092

1 30 29 10.8 796 112 228 1.35

70 180 0.49

AOS 3 50 29 11.1 2,340 41 175 0.89
30 217 1.33

70 165 0.48

5 50 30 116 3,020 32 171 0.88

30 219 1.31

70 214 0.59

(0.5) 5 (40) (11.3) (527) (159) 523 100

1 30 39 11.3 1,445 65 223 1.42

70 193 0.53

VS 3 50 45 105 2,877 34 199 0.98
30 238 1.37

70 197 0.51

5 50 46 10.5 2,883 34 204 0.92

30 243 1.31

70 280 0.73

(0.5) = (70) (11) (114) (466) %07 109

1 30 69 111 221 311 309 1.40

70 167 0.50

FP 3 50 66 11.7 1,982 48 180 0.91
30 218 1.29

70 154 0.47

5 50 61 12.2 2,638 37 179 0.88

30 208 1.29

* . Bracket is the result of 0.5% aqueous solution
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Figure-4 Variance of surface tension by concentrations of
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Figure-5 Variance of viscosity by concentrations of
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5000

@AES A0S

4000 1| -m-VS --FP

3000

2000

Foaming rate (%)

1000

[1] 1 2 3 4 5

Concenfrations of foam agent (%0)

Figure-6 Variance of foaming rate by concentrations of
foam agent
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Figure-9 Variance of slurry density according to percent of
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