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Thermophysical Property of Organic-Inorganic Phase Change Mixed Material
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ABSTRACT: The work aims to obtain the phase change energy-storage mixed material that can effectively improve su-
percooling and maintain higher latent heat and stable performance. The mixed materials with different mass ratios of
stearic acid/Mg(NO;),-6H,0 and stearic acid/Na,HPO,-12H,0 mixtures were respectively prepared. The long-term cycl-
ing performance was tested with low temperature alternating box and its step cooling curve was tested with temperature
logger to obtain the phase change temperature and supercooling degree. Then, the reference temperature curve method
was adopted to test and compare the latent heat of phase change before and after the cycling of phase-change material.
The supercooling degree of stearic acid/Na,HPO4 12H,O mixed material reduced to around 3 °C. After melt-
ing/solidification cycling for 300 times, the supercooling degree remained constant and the attenuation rate of latent heat
was within 20%. Both phase-change mixed materials with similar structures can improve the supercooling degree of in-
organic hydrous salt. Stearic acid and Mg(NOj3), 6H,0 are of poor compatibility, the latent heat of phase change atte-
nuates dramatically and the cycling stability becomes worse. However, stearic acid and Na,HPO,4-12H,0 are of good
compatibility and with stable performance, which is a good material for energy storage.

KEY WORDS: organic-inorganic phase change materials; latent heat of phase change; supercooling degree; cycling sta-
bility
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Fig.1 Schematic of T-history experimental device
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Tab.1 The actual mass ratio of stearic acid in mixture
SRS WA MR T RIS CARENE AASIRSCPR
B Y% W /mm  RiE/g MR/ FTESEU%

2 1 0.3220 0.196 0.77
4 2.5 0.8049 0.253 0.98
6 4 1.2879 0.332 1.30
8 5 1.6098 0.590 2.27
10 6.5 2.0928 0.727 2.78
12 9 2.8900 0.570 2.19
14 11.5 3.7026 0.427 1.46
16 14 4.5400 0.300 1.06
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Tab.2 The thermophysical properties of stearic acid/
Mg(NO3)26H20
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=% C J-gh

A 0 89 10.45 166.095
B 0.77 89.15 8.25 170.04
C 0.98 87.55 2.25 172.4
D 1.06 88.85 8.05 170.85
E 1.30 87.5 6.45 174.85
F 1.46 87.25 6.25 174.85
G 2.19 88.85 43 175.15
H 2.27 88.4 4.3 176.35
I 2.78 87.4 0.4 180.4
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Fig.2 Effect of cycle times on thermal properties of stearic
acid/Mg(NO3;), 6H,0 composites
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Tab.3 The thermophysical properties of stearic acid/
Na,HPO,'12H,0 composites

e PO Ry R
() C Jg)
1 0 38.2 9.7 240.10
2 5 36.8 6.6 221.02
3 10 36.2 5.7 225.93
4 15 35.4 3.1 229.95
5 20 35.4 3.6 233.47
6 25 34.6 33 234.97

222 PEARREH

PG EO i IR 2 /Na,HPO, 12H,0 TR A ARy
PP m LI 3. DAHASRESRE , ANie Ry i
WERAY), BRI RIFfEt:; MR EXE,
BEEIR AL IG N, RIA/INERIE S, BAR
IFIRRETE s WAHAE I3 AT, Na,HPO,- 12H,0 %)
O 4) L 725 i At 5 A B VR B n 3 B A S I

MRINBEAR IR J5 , FEWIE XA FrksE . 453 300 Ik
PERIGE B 30%M FECRIRAR R 20% LAY, i I g i
2% T Na,HPO,- 12H,0 it 2 A Fa e IVE .

39 —a—RXFE1
—e— i kE2
33 L —A— {3
—v—itEE4
‘IE( 3r [ o ® ® _’_lﬁﬁéé
5\3 36 |
.l v\/—v
34 1 1 1 1
0 100 200 300
BB
a AHAETREE
10 —a— iRFE1
8 | —a— {3
. —v— 4
e T o —— M5
P 6 A/‘\\‘ —— iXFE6
®os5L
& 4
j;__? 3 B g\ - %{
2k
1k
0 1 1 1 1
0 100 200 300
PEIRUREL
b ¥
250 —=— ik
240 | —eo—ifhf2
230 —a—iXFE3
= i —v— A4
0 220 —— kS
= 210k ——iXFf6
% 200
% 190}
180 |-
170 |
160 1 1 1 1
0 100 200 300
PEIRREL
c FEAR A

3 JRERECN IS R /Na, HPO, - 12H,0 TR MR 52 i
Fig.3 Effect of cycle times on thermal properties of stearic
acid/Na,HPO,-12H,0 composites
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