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ratios wax/mL mlL T,/T point T,/°C capacity/(] *g~') capacity/(J - g™}
1:1 20 20 16.6 13.8 97.22 100.48
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1:3 10 10 16. 1 12.8 59.17 62.54

16 G, MK 120 /g, WFE 1 TR, RS
BT 16 CEAMMBLT HITE, i L6
Bk MRS R T, AT, BEE
RIGERAOBILRE, T, WA TS, BTN
25 SR AR, 7T A5 o T OB B 8 6 0 M 5 300
SIAHY, AR B, AR e

S A AT T {08 A S A A PR
PaoRaaa ke, B 5 AN, A0 CTHERE Y] . ,
% 71250 THEERS, MRMDAM 150 CTHEZ ¢ W e e
R ERE, D 230 Ch TEEUAEEERIE, E5 AR R TG i
-ﬂﬁjﬁ:ﬁiﬁ)ﬁ s Hﬂ%%ﬁ?ﬂ&,@] 450 Cy e B4R Fig.5 TG thermograms of microcapsules with and
535 100% , B DTS A BERE A UE 2K TG iR LR " without scrylamide and pure paraffin wax

Mass joss/ %

paraffin wax

with acrylamide




s MRS, —HREQRTHEAERNNESHEE 1321

P E A TG R B — i AR HPLEEGTELNAE, UMKRRE 150 CTHE
BAEFRRAX, AREFHRRER, G HE I T AEMEENTS

$ £ X W

1 Mohammed M Farid, A mar M, Khudhair, Siddique Ali K Razack,Said A H. Energy Contersion end Management[ J],

2004 451 597

Hadjieva M, Filipova Tz. Renewable Energy[]],2000,19:111

XavierPy ,Sylvain, Mauran. Internat J Heat and Mass Transfer[ J],2001,(44) .2 727

Ye H,Ge X S. Solar Energy Mater & Solar Cells[]],2000,64 ;37

KIAOQ Min( #48) ,GONG Xe-Cheng({ 227H). Acta Energice Solaris Sinica( X Fafk 33 ) [1],2001,22(4) ;427

ZHANG Zheng-Gue{ JKIEE) ,WEN Lei( X% ) ,FANG Xiao-Ming( 77 B2FH) ,SHAO Gang(BFRI). Chem Ind Eng Prog

(it B)[]],2003,22(4) 462

7 YE Si-Hua{ #-#04k) ,GUO Yuan-Qiang{ 387058 ) ,LU She-Hui( B4t#%) ,CHEN Ming-Cai( B o1y, Polym Mater Sci
Eng( ® 4 F #4385 142)[]),2004,20(5) :6

8 ZHENG Li-Hui( ¥837.#%) , FANG Mei-Hua( 8 £ %) , CHENG Si-Qing (B ). Chinese J Appl Chem( £ AL &)
[J1,2004,21(2} ;200 ’

9 ZouGL,Lan X Z, Tan & C. Acta Phys Chim $in{J],2004,20(1) ;90

10 Hawlader M N A, Uddin M S,Khin Mya Mya. Appl Energy[]],2003,74.95

11 Willian T S, Warseni M. US 4 076 774[ P] 1976

[- N7 - S VLI &

Preparation and Characterization of Impermeable
Microcapsule for Thermal Energy Storage by Phase Change

* t
YE Yu-Hua®*, LIU Cheng-Chen’, DOU Tao™*
(° Research Instituze of Fine Chemicals , Taiyuan University of Technology , Taiyuan 030024 ;
YCollege of Chemical Engineering and Technology , Taiyuan University of Technology , Taiyuan;
‘Beijing Ju Long Bo Fang Research Institute ,Beifing)

Abstract Styrene-divinyl benzene copolymer and polyurea resin were used to encapsulate a phase change
material by free radical polymerization and interfacial polymerization. The shell structure and the thermal
properties of the microcapsule were investigated using foutier transform infraved spectroscopy ( FT-IR ),
differential scanning calorimetry ( DSC) and themogravimetry (TG). The encapsulation efficiency was intesti-
gated by means of solvent drip washing. The influence of different parameters such as the amount of monomer,
core-to-coating ratio and the content of emulsifier on the encapsulation efficiency was investigated. The experi-
ment results showed that the microcapsule was a kind of composite phase change material, which was compact
and impermeable. When the core-to-coating ratic was 3.2 { mass ratio), the emulsifier content 2% ( mass
ratio) , the amount of styrene-divinyl benzene 6. 0% , the encapsulation efficiency was up to 81. 14% . The
microcapsule can withstand a high temperature up to 150 ‘C. The melt point of the phase change material was
not changed and the heat associacted with the phase transition was up to 80 J/g. The energy capacity
depended upon the core-to-coaling ratio, and the greater the core-to-coating ratio the higher the heat capacity. .
It can be used to store energy.

Keywords phase change material , thermal energy storage , microcapsule, interfacial polymerization,free radi-
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