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Fig. 1 Particle size distribution of zirconium hydroxide
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nium hydroxide
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Fig. 6 Linear fit of Langmuir and Freundlich Equation of organic matter onto zirconium hydroxide
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Table 1 Langmuir equation and Freundlich equation fitting parameters of organic matter onto zirconium hydroxide

K K, Q./(mg-g™") R R, K, n R
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Fig. 7 Adsorption kinetic curve of organic matter on zir-

conium hydroxide
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Fig. 8 Adsorption kinetics of organic matter on zirconium hydroxide fitted by the pseudo-first and second-order kinetics
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Table 2 The parameters of adsortion kinetic organic matter on zirconium hydroxide

Qe.onp 0. Q.
K k, R? k, R
/(mg-g™') /(mg-g™) /(mg-g™h)
293 118. 258 44 152. 482 0.087 51 0.937 5 124. 533 0. 001 83 0.998 12
303 112. 100 83 143.840 1 0. 100 66 0.928 1 119.331 7 0.001 47 0.995 03
313 101. 458 44 130. 764 5 0.120 1 0.925 3 111.234 7 0.001 15 0.992 36
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Fig. 9 The entropy change and enthalpy change of ad-
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ide

K3 DA IS A28

Table 3 Parameters of adsorption thermodynamic of organic matter on zirconium hydroxide

0. AH AS AG/(kJ - mol™")

/(mg-g™") /(kJ = mol™") /(3 - mol™") 293K 303K 313K
79.75 ~13.684 3 9.008 3 ~16.323 7 ~16.413 8 ~16.503 9
118.26 ~12.260 2 11.826 9 ~15.7255 ~15.843 8 ~15.963 8
146. 31 ~10.089 1 16. 690 3 ~14.979 4 ~15.146 2 ~15.313 2
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Supercooling and Phase Separation of Inorganic Salt Hydrates
as Phase Change Materials

LI Yu-ting' ,ZHOU Yong-quan'*,GE Fei' ,CAO Meng-meng' , WANG Shi-dong'*,ZHANG Hui-fang'"*
(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources,
Qinghai Institute of Salt Lakes, Chinese Academy of Sciences ,Xining ,810008 , China ;

2. Key Laboratory of Salt Lake Rescurces Chemistry of Qinghai Province ,Xining ,810008 , China)

Abstract ; Inorganic salt hydrates as an important type of phase change materials are widely used in a variety of
fields due to their advantages of high thermal conductivity coefficient, high energy storage density, low toxici-
ty, low cost and so on. However, the supercooling and phase separation effects seriously restrict their applica-
tions in practice. In the present paper, the supercooling and phase separation for inorganic salt hydrates as
phase change materials were summarized. Then, some new approaches to overcome the supercooling and phase
separation were presented.

Key words : Inorganic salt hydrates ; Phase change materials ; Supercooling ; Phase separation
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Adsorption Properties to Zirconium Hydroxide
Organic Compounds in Brine

CAO Cui-cui
( Tianjin Hydroking Sci. & Tech. Lid. Co. , Tianjin, 300384 | China)

Abstract ; In this paper, we investigated the adsorption behavior of organic matter in brine on the adsorbent
zirconium hydroxide. The adsorption isotherms at different temperatures were determined. The adsorption en-
thalpy, free energy and entropy change were calculated on the basis of thermodynamic function. And the ad-
sorption mechanism between the organic matter and zirconium hydroxide was further illustrated. Results show
that the adsorption isotherms of zirconium hydroxide are e consistent with Langmuir isothermal adsorption equa-
tion. The adsorption kinetic data conformed to the quasi-second order reaction kinetics model. The adsorption
enthalpy (AH) and the adsorption free energy variable (AG) are in the range of —15 ~ —10 kJ/mol and -
20 ~0 kJ/mol, respectively, indicating that the adsorption of organic compounds in brine on the zirconium hy-
droxide belonged to spontaneous physical adsorption process majorly based on the van der Waals adsorption
and hydrogen-bond adsorption. Zirconium hydroxide that regenerated after the desorption restore the morpholog-
ical characteristics and adsorption capacity.

Key words : Zirconium hydroxide ; Organic matter; Adsorption; Hydrogen bonding; Vander Waals forces



