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Crystal Changes of Eutectic Salt After Cryogenic Repeated Phase

Transition

LI Tao, YU Liang, SONG Wenji, ZHANG Jianjun, FENG Ziping

Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, China

Absiracl Sodium chloride was researched as the eutectic salt, and its crystal change after cryogenic repeated liquid —solid phase

transition was analyzed by using an X -ray diffractometer. The analysis results show that the crystal grain size changes from micron to

nanoscale, having the trend to form amorphous. At the same time, phase —transition temperature, latent heat and conductivity were

declining.
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Fig. 1 XRD spectrogram of NaCl original
and tested samples
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Fig. 2 Comparison of XRD results at crystal face [200]
for original and tested samples
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Table 1 Difference of XRD parameters between original
and tested samples of NaCl

B (b D) AG(20) Ad Ah(cts) Af(20)
(61-0,) (di—d») (hi=h) (h/2)

111 -0.0306 0.00354 79.77 -0.0886
200 -0.0489 0.00420 -3956.76 -0.0296
220 -0.0187 0.00078  -459.92 0
311 -0.0185 0.00054 -0.45 —-0.0295
222 -0.0010 0.00002  -154.56 0
400 0.0092 -0.00017 -322.53 0.0885
331 -0.0175 0.00133 -18.46 -0.0778
420 -0.0079  -0.00094  -214.06 0.1044
-1 -0.01674 0.00116  -630.87 —-0.004075
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Table 2 Crystal surface number of NaCL original and
tested samples

w17 (hkl) JEURF: i i A TR T AR
111 4.86 4.78
200 6.98 5.57
220 823 10.27
311 1247 8.30
222 8.79 10.56
400 12.81 12.80
331 10.39 18.16
420 12.62 12.61
- 9.64 10.38
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Table 3 Granule diameter of NaCl original
and tested samples

fn T (hk1) SRR AR mm TR AL A2/ nm
111 136.3 131.9
200 196.7 133.2
220 139.0 205.1
311 2122 108.7
222 115.7 145.5
400 153.0 153.0
331 96.0 159.5
420 1224 1224
-8 146.4 144.9
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Fig. 3 DSC scan diagram of 10% NaCl solution
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Fig. 4 DSC scan diagram of 10% NaCl after solution
repeated phase transition
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Fig. 5 Conductivity of NaCl after sdlution
repeated phase transition

3 &g

R A A Sh3E R M M A B, it R 2 R B
AL NaCl fi R 7 ARAL SR8 F2 77 AR L), 5 B A 2R
IS 240 /0N B4 R RS SRR AR T B2 B, AL R R 3L
AR i A A SRR /R A A Al A B B, AR
BE N B — A B I s A T L AR A R, AR
R MR AT NRE S T B A5 AN TR E | B T 3L AR
SR S B ek I R AR PR — i [ SR BBUBE X M B it
S22 AL L) A P JRAR S R E A2 b 25055 TER MR

% # 3 i (References)

[ 1] skA=IC. AHAZ MRS A AE 2 RE ORI M. JE st : B2 ) A, 2009: 1-5.
Zhang Renyuan. Phase change materials and phase change energy
storage technology[M]. Beijing Science Press, 2009: 1-5.

[2] Wang L, Meng D. Fatty acid eutectic/polymethyl methacrylate composite
as formrstable phase change material for themmal energy storage [J].
Applied Energy, 2010, 87(8): 2660-2665.

[3] &, aCE M AR AT IR AR [M]. MR IE: I ZR I Tl K 2 HE R
*t,2007: 42-50.

Zhou Yu, Wu Gaohui. Materals analysis and testing technology [M].
Harbin: Haerbian University Press, 2007: 42-50.

[4] AT, X R EEH S Hr M), LI TSR AR, 2004: 72-75.

Qi Jingyu. X-ray structure analysis| M]. Shanghai: Tongji University Press,
2004: 72-75.

[5] Zuo J,Li W, Weng L. Themmal performance of caprylic acid/l-dodecanol
eutectic mixture as phase change materal (PCM) [J]. Energy and
Buildings, 2011, 43: 207-210.

[6] Alkan C, Canik G, Dunya H, et al. Synthesis and thermal energy storage
properties of ethylene dilauroyl, dimyristoyl, and dipalmitoyl amides as
novel solid-liquid phase change materials [J]. Solar Energy Materials &
Solar Cells, 2011, 95(4): 1203-1207.

(REHS L)

83 Il



