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ABSTRACT: The work aims to explore the effects of boron nitride (BN) on the shape stability and thermal conductivity
of lauric acid (LA), myristic acid (MA), palmitic acid (PA) and stearic acid (SA). Four different molding phase change
composites were prepared by blending FA with BN after melting. The effects of BN addition, photothermal conversion,
heat storage time and temperature on the density and shape stability of phase change composites, as well as the effects of
BN addition on the thermal conductivity of FA phase change materials were analyzed. The results showed that the density
of phase change composites increased linearly with the increase of BN content, and its stability also increased. The opti-

mal mass fractions of BN added in the four FAs were 68%, 69%, 69% and 68%, respectively. The leakage rate of phase
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change composites increased linearly with the increase of heat storage time. The leakage rate was less than 0.6% after

12 h of heat storage. The leakage rate increased with the increase of heat storage temperature, and the leakage rate was

less than 0.1% after heating for 3 h above the melting point of 25 °C. After four photothermal conversions, the leakage
rate was less than 0.4%; the thermal conductivity of the composites was 401.91%, 597.92%, 353.74% and 304.95% higher

than that of pure FA, respectively. The prepared phase change composites have different energy storage temperature,

thermal conductivity and stability, which can be used as insulation materials during transportation.

KEY WORDS: boron nitride; fatty acid; shape-stabilized phase change composites; leakage rate; thermal conductivity
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Tab.1 Heating temperature of shape-stabilized phase
change composites

. G EE/°C
PR ST IES - - - -
HE1 A2 R 3 TR 4
BN/LA 40 50 60 70
BN/MA 50 60 70 80
BN/PA 60 70 80 90
BN/SA 65 75 85 93

1.5 St Alitt R R A #00

B 2 AR R A 5 bR EL T A DL -3
Bt b, BRI B TR T 7, BRI
Bl 1o RRERCESF IR, ST, WS BT A il
JE, 54 NEREETH IR EIAR] 75 °CLAE R MR
KT, bR AP RHE 2 T ARV H . R EEIA R 30 °C
FEAE, SERL 1 YOE— I, LT 4 YO
BJapr e, (1) 35 g.

A
\ X/
1’:
500 WARAT HL I
AV A ARAR AL R l J J’ &
Y“\.x ' 1

AR
| BAX

| — |

AR FEREER

HeEgTRET

B OGRS p i 1 e B

Fig.1 Principle of photothermal conversion test
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Fig.2 Effect of BN addition on density of material
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Fig.3 Effect of BN addition on leakage rate of material
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Tab.2 Leakage rate of phase change composites with optimum ratio
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Fig.4 Effect of heat storage time on leakage rate of material
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Fig.5 Melting process of pure fatty acid shape-stabilized phase change materials at different temperature
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Fig.6 Effect of heating temperature on leakage rate of material
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Tab.3 Leakage rate difference at different heat storage
temperature at the same time
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Fig.7 Effect of photothermal conversion on leakage
rate of phase change composites
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