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Abstract:In order to increase the specific heat capacity of molten salt, a low-melting-point molten salt nanocomposite was
obtained through ultrasonic dispersion and microwave method , by doping SiO, nanoparticles with an average size of 20 nm
into the independently developed quaternary mixed nitrates .The mass concentration of SiO, was 1%. The specific heat
capacity of molten salt nanocomposite was measured with a differential scanning calorimeter ( DSC ). The experimental
results showed that the specific heat capacity of nanocomposite could be enhanced by about 38.8%, which was much
higher than that of nanocomposite prepared by traditional drying method which can be increased by only 19.4%. The
microstructure characterization of the molten salt nanocomposite was analyzed by a scanning electron microscope ( SEM ),
which showed that the special nanostructure( resembling chain-like nanostructure ) formed on the surface of the solid salt
who was dried by microwave. The special nanostructure with large specific surface area and high surface energy can
enhance the specific heat capacity. Furthermore , the microwave drying can improve the preparation efficiency of the molten
salt nanocomposite.
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Tab. 1 Average specific heat capacities of base salt and the

nanocomposite

i H B RS L FRAN2 BEMR3 RERL4
M1/ ) (g-K)"] 1.545  1.642 2142 1956 1.791
M2/ - (g-K)"] 1538 1.618 2.136 1.878 1.712
T3/ 1) (g-K)™'] 1.559 1.614 2163 1.865 1.723
YA [ (g K) '] 1.547  1.625 2.147 1.900 1.742
PER 1% — 50 388 228 126
e 22 0.0l 0.02 001 005 004

Ak, M EEAMETT LA, FEMH 20T
I AR SR, 200G, LS
¢, =2.015+3.285x 101 . (1)

2.6 gz I
—o— B4 0 min

24| —A— BB 50 min
—v— 8543 70 min

= 22f —o— B 150 min
Q ‘_M/—A
é& 2.0r r////

:; 1.8F
Lok .__.__._‘__/—*’*——‘
———
1.4 L L L L I}
150 200 250 300 350 400
i/'C

1 AEBESHENE TR REERENTL
Fig.1 The specific heat capacity of materials varying with

temperature in different dispersion time
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Fig.2 Sample 2 specific heat capacity varying with

temperature

P 3 S AR AR T MRIE S B TR X EE AR 1Y
PEFExt bR . 5k (18 1Y 45 A b, filT FH ik
R A B ER AR SRR IR N e T
THRAE TR . B RE T 50 min N, TR TR 2
i 6 B A B AR S5 BRI L VR B b B v T
2919, 4% , T AR R % B0 L PR B e R e A
38. 8%, Y P BAE I ] BE— 2L ik, T4

KL 8 P 1A SR A 2 o 5 i & O R o EL AR
B R RPN P TR TR ME e 2
AR P I A3 N 1) g 150 min B, FRRAR T HR L B9 L
PASH L T I ERFRAR 11. 9% , T Ik Ip T 452 1 14 L 4
BT 12, 6% Z WO AR s, RIS 2
BT[] 24 0 min B, B0 T A I Sh 9 ok B &
R BRI T 5. 0% 1t AT LAk — 2 5
BH R T 0 B T T A o LA

40 ]
20 A -
A [ |
g [ |
z 0
=
A
A A PR
| RO SRS
40y 50 100 150

B R I 17 /min
B3 FRATERESHETRIERREENTL
Fig.3 Increase rates of nanocomposite specific heat

capacity preparing by drying oven and microwave oven
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Fig. 5 SEM images at different dispersion time
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