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Application of PCM Technology to Concrete Il : Effects of
SSMA(Sulfonated Styrene-Maleic Anhydride) on the Properties of
the 1-Dodecanol Micro-Capsule
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Thermal storage technology used for indoor heating and cooling to maintain a constant temperature for a long period of time has an
advantage of raising energy use efficiency. This, the phase changing material, which utilizes heat storage properties of the substances,
capsulizes substances that melt at a constant temperature. This is applied to construction materials to block or save energy due to heat
storage and heat protection during the process in which substances melt or freeze according to the indoor or outdoor temperature.
The micro-encapsulation method is used to create thermal storage from phase changing material. This method can be broadly
classified in 3 ways: chemical method, physical and chemical method and physical and mechanical method. In the physical and chemical
method, a wet process using the micro-encapsulation process utilized. This process emulsifies the core material in a solvent then coats
the monomer polymer on the wall of the emulsion to harden it. In this process, a surfactant is utilized to enhance the performance of
the emulsion of the core material and the coating of the wall monomer. The performance of the micro-encapsulation, especially the
coating thickness of the wall material and the uniformity of the coating, is largely dependent on the characteristics of the surfactant.
This research compares the performance of the micro-capsules and heat storage for product according to molecular mass and
concentration of the surfactant, SSMA (sulfonated styrene-maleic anhydride), when it comes to micro-encapsulation through
interfacial polymerization, in which Dodecan-1 is transformed to melamin resin, a heat storage material using phase changing
properties. In addition, the thickness of the micro-encapsulation wall material and residual melamine were reduced by adjusting the
concentration of melamin resin microcapsules.
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Table 1. Heating degree-day & energy expenditure

= 271" dEY” YPEY 7P A ol Y 2] 28] (Hioe)
1991 12.3 2,697.0 738.0 21,919
1992 12.5 2,570.0 661.0 23,009
1993 12.2 2,714.0 615.0 25,042
1994 13.5 2,511.0 909.0 25,968
1995 12.2 2,738.9 646.3 29,451
1996 12.2 2,843.9 742.3 31,713
1997 13.2 2,624.8 784.6 33,071
1998 13.8 2,323.9 801.6 27,418
1999 13.2 2,560.8 829.1 31,930
2000 12.7 2,785.5 823.7 32,370
2001 12.8 2,721.0 844.8 32,893
2002 12.9 2,545.9 689.5 34,298
2003 12.8 2,509.4 636.8 34,965
2004 13.3 2,467.4 766.1 34,807
2005 12.1 2,889.5 750.4 36,861
2006 13.0 2,524.1 721.7 35,986
2007 13.3 2,483,2 761.4 36,211
2008 12.9 2,589.0 745.6 36,225
2009 12.9 2,585.4 743.4 35,772
2010 12.1 2,953.4 832.0 37,256
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Fig. 3. Fourier transform infrared spectra SAM, SSAM 1000P
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Table 3. CMC & wt% by the molecular weight of the SSMA

Stylene:Malein CMC (wt%)
1:1 45.43
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tension measurement
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