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Preparation and Properties of Capric Acid—lauric Acid Phase Change

Microcapsules
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2. Hunan Engineering Research Center of Energy Saving and Material Technology of Green and Low Carbon Building,
Xiangtan 411104, China)

Abstract: The aim of this study is to develop an efficient heat storage and temperature regulating material
suitable for a variety of thermal energy storage systems. The capric acid—lauric acid (CA-LA) low eutectic mixture
was encapsulated in a poly (ethyl acrylate) (PEA) shell through emulsion polymerization to form PEA/ (CA-LA)
phase change material microcapsule (MEPCM). Analysis results demonstrate that the prepared MEPCM exhibits a
uniform and smooth spherical appearance, with no chemical reaction occurring between the core and shell materials.
At a shell-core ratio of 1:1.5, the latent heat of melting and solidification are 81.85 J/g and 88.68 J/g, respectively.

The latent heat storage capacity of MEPCM increases with an increase in core material ratio. Through
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thermogravimetric analysis and leakage testing, it is observed that MEPCM maintains excellent latent heat storage

and release ability below 160 “C. Even after 200 thermal cycles, it still demonstrates good thermal stability and

practical application value.

Key words: phase change materials; microcapsules; capric acid-lauric acid (CA=LA) ; poly (ethyl acrylate)
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Fig. 1 Flow chart of the preparation of MEPCM
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Fig.2 SEM images with MEPCM at different magnifications
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Fig.3 Analysis of particle size distribution of microcapsules
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Fig.4 FTIR analysis of EA, CA-LA and MC-1
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Fig.5 XRD analysis of EA, CA-LA and MC-1
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Tab.3 DSC analysis of phase change core materials and microcapsules
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CA-LA 18.84 26.75 36.12 119.70
MC-1 17.66 23.06 28.72 81.85
MC-2 16.37 22.62 28.46 62.93
MC-3 16.36 22.16 27.98 53.29
MC-4 14.72 21.37 27.88 47.22
MC-5 14.64 23.58 27.65 47.19

18.90 14.89 4.69 123.60 0.06
16.97 13.75 4.74 88.68 0.69
15.56 13.03 2.99 73.94 0.81
14.94 12.60 2.11 61.20 1.42
13.56 11.80 2.70 56.09 1.16
14.16 9.38 1.12 53.31 0.48
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Fig.6 DSC curve analysis of phase change core material and

MEPCM
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Tab.4 Thermal storage performance parameters

of microcapsules

HRES L MC-1 MC-2  MC-3  MC-4  MC-5
% 68.38 52.58 44.52 39.45 39.42
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Fig.7 Thermogravimetric analysis of CA-LA, PEA,
MC-1 and MC-3
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Fig.8 Leakage test photos
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Fig.9 DSC analysis of MC~1 before and after leakage test
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Fig.10 DSC analysis of MC~1 before and after cyclic test
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Tab.5 Thermal performance analysis of MC—1 before and after leakage test

S TR R i"&ftﬂi%?uﬁ'l £ %Efﬂftiﬂ B ) ﬁlzﬁé@’%?ﬂ iﬁﬂlféi& %ﬂibﬁgiﬂ i%%‘i{z.fﬂ/
BE/C /G JE/C BE/C BEC (J-g™")
it I 3T 17.66 23.06 28.72 81.85 16.97 13.75 4.74 88.68
I S 17.38 25.81 30.93 86.89 16.58 11.25 3.76 95.52

Fo6 EIRMXETE MC-1#ERES 1T
Tab.6 Thermal performance analysis of MC-1 before and after cyclic test

e SRS (LR J@’éﬂ:ﬂi%in% 4 k’ﬁiﬂ:ikﬁ J@"&{Jcié.fﬁf%@/ ﬂ?izﬁz;fa [ 3k Vﬁm%/#'n éﬁﬁ@% [ 7k ?f%?éfﬂw
FE/C FEIC (J-g™ FEIC BE/°C FEIC (Jeg™
PEER I AT 17.66 23.06 28.72 81.85 16.97 13.75 4.74 88.68
EANINE 18.73 24.23 29.41 80.72 15.88 12.48 4.45 86.57
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B 11 MEPCM §# M4k 547
Fig. 11 Analysis of thermal conductivity of MEPCM

&7 MEPCM S ERES 4T
Tab.7 Analysis of the thermal conductivity of the MEPCM

HERESEL MC-1 MC-2 MC-3 MC-4 MC-5
PER/(W-m™-K) 0.175  0.180 0.197 0210 0.214
PP EE/ (mm?+s™") 0142 0.160 0.171 0.183 0.192
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ARSCR LR G HEARK CA-LA IR G
HHETE PEA )2, 6l 4 T PEA/(CA-LA) I % ,
FERPHAEAT T I AT BRI S5 A

1)SEM FTIR \XRD FURLAR 43 BT RS2, A S 3)
il T BAT e BRIE AN HJE Ak 2% I A9 MEPCM,
BOR T A5 MRS e Ay R e e

2)MEPCM 1) #A Bt 5 76 4% LU i sl /1N 220 3 K
BT A 0 e A S A% L R 12 1.5 (MC-1) , MC-1 7
17.66 “ClEfk AL #h 81.85 J/g, 15 16.97 “CHEH
Y5k [ P I A 88.68 Jg, ki H KL U Y G 77 FIRE i
g 77 .

3)MC—1 R8P 57 i RS M, #E 483 200 1K
PAEI IS A RE LR B AT 1V A A7 N RSB RE ), 3
AR .

il 7 1) PEA/(CA-LA) {2 28 7 4% 71 4 g ] 1K
RIS H T 2Rl A2 R G S aE
PR EL, W = R G 0 INRR A BERE J $R 4L T AT
SERA R ERE .
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