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The Study on Sound Absorption According to Content of Foaming Agent
in Lightweight Concrete
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ABSTRACT

The purpose of this study is to find ways of recycling a great amount of gypsum as by-product from the
manufacture of phosphate fertilizer. For the purpose, this researcher investigated physical properties of light weight
porous material using waste gypsum and a foaming agent, Sodium n-dodecyl Sulfate to utilize it as a interior material
of construction. To determine such properties, the study examined pore size distribution and pore rate in accordance
with contents of Sodium n-dodecyl Sulfate added. Then expanded vermiculite as light-weight aggregate was also
added, when pore size distribution, pore rate and sound absarption rate were surveyed and measured.
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Fig. 1 Transmission loss, reflection and absorption of
sound
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Table 1 Ratio of sample according to content of
waste gypsum, cement and expanded vermiculite(%)

Sample 1 2 3 4 5 6 7
Expanded vermiculite| 20 25 30 35 40 45 50
Waste gypsum 40 325 35 325 30 27.5 25
Cement 40 32.5 35 32.5 30 27.5 25

Table 2 Ratio of Sodium n-dodecyl Sulfate in mixture
of cement, waste gypsum and expanded vermiculite

Expanded vermiculite : Cement : Waste gypsum
(45% : 275% : 27.5%)
Sample 1 2 3 4 5 6

Sodium n-dodecyl

Sulfate(%) 001005 0.1 02 05 1

Fig. 2 Samples for sound absorption measurement

Fig. 3 Sound absorption measurement system
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Fig. 4 Absorption coefficient according to content of
expanded vermiculite
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Fig. 5 NRC and rate of expanded vermiculite

Table 3 NRC according to content of expanded
vermiculite in 1/3 octave

Absorption coefficient

Frequency(Hz) Expanded vermiculite(%)
20 25 30 35 40 45 50
250 0.04 0.03 0.03 0.04 0.04 0.04 0.04
500 0.02 0.03 0.03 0.03 0.03 0.03 0.04
1,000 0.13 0.17 0.15 0.11 0.17 0.15 0.16
2,000 0.33 0.29 0.46 049 04 0.48 0.65
NRC 0.13 0.13 0.17 0.17 0.16 0.18 0.22
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Fig. 6 Absorption coefficient according to content of
Sodium n—dodecyl Sulfate
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Fig. 7 Relation of NRC and rate of pore

Table 4 NRC according to content of Sodium
n-dodecyl Sulfate in 1/3 octave

Absorption coefficient
Frequency (Hz) Sodium n-dodecyl Sulfate(%)
001 005 01 02 05 1
250 0.04 007 007 0.07 0.07 0.07
500 004 02 022 026 014 0.19
1,000 0.17 0.68 0.73 0.74 0.61 0.9
2,000 0.54 045 048 0.44 065 0.33
NRC 0.20 0.38 0.42 0.43 043 0.33
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