Accepted Manuscript
APPLIED

THERMAL
Binary eutectic mixtures of stearicacid-n-butyramide/n - octanamide as phase ENGINEERING

change materials for low temperature solar heat storage

Guixiang Ma, Shang Liu, Shaolei Xie, Yan Jing, Quanyou Zhang, Jinhe Sun,
Yongzhong Jia

PIIL: S1359-4311(16)32105-6

DOI: http://dx.doi.org/10.1016/j.applthermaleng.2016.10.004 | SESE
Reference: ATE 9206

To appear in: Applied Thermal Engineering

Received Date: 21 April 2016

Revised Date: 1 October 2016

Accepted Date: 2 October 2016

Please cite this article as: G. Ma, S. Liu, S. Xie, Y. Jing, Q. Zhang, J. Sun, Y. Jia, Binary eutectic mixtures of
stearicacid-n-butyramide/n - octanamide as phase change materials for low temperature solar heat storage, Applied
Thermal Engineering (2016), doi: http://dx.doi.org/10.1016/j.applthermaleng.2016.10.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.applthermaleng.2016.10.004
http://dx.doi.org/10.1016/j.applthermaleng.2016.10.004

Binary eutectic mixtures of stearic acid-n-butyramide/n - octanamide as phase
change materials for low temperature solar heat storage
Guixiang Ma®®, Shang Liu®®, Shaolei Xie? Yan Jing?, Quanyou Zhang?, Jinhe Sun® ",
Yongzhong Jia® "~
% Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake
Resources, Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, 810008
Xining, China
® University of Chinese Academy of Sciences, 100049 Beijing, China
"Author to whom all correspondence should be addressed. E-mail:
jinhesun@163.com (J. Sun), jiayzh@hotmail.com (Y. Jia)

Abstract
We investigated the thermal properties and thermal reliability of
stearic acid-n-butyramide and stearic acid-n-octanamide binary eutectic mixtures, as
phase change materials for low temperature solar heat energy storage. The
solid-liquid phase diagrams of two binary systems were established, and the eutectic
compositions of binary mixtures and corresponding thermal properties were verified:
(1) stearic acid-n-butyramide, the eutectic composition is 0.551 + 0.005 mole fraction
stearic acid and (2) stearic acid-n-octanamide, the eutectic composition is 0.589 +
0.005 mole fraction stearic acid. The eutectic compositions have high latent heat of
fusion AHy,= 198.38 + 10.22 J-g™", AH,= 198.98 + 8.56 J-g™* and melting temperature
Tpeak= 337.41 £ 1.93 K, Tpeax= 336.28 = 2.00 K for stearic acid-n-butyramide and
stearic acid - n-octanamide binary mixture, respectively. A modeling approach on the
bases of thermodynamics is employed to predict solid-liquid equilibria of the studied
mixtures and their latent heats of fusion. The simulated results are in good agreement
with experimental results. The heat capacity of the solid phase measured are 1.69 +
0.2 J.g7-K™' 1.61 + 0.2 J-.g"-K™ and the thermal conductivity of the solid phase are
0222 + 003 W-m“K' 0276 * 0.034 W-m"“K"' at 29815 K for
stearic acid-n-butyramide and stearic acid-n-octanamide binary mixture, respectively.

The mixture has a good thermal stability after 100 melt-freeze cycles. As novel phase
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