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Table 1  Feed ratios of silane precursors used for preparation
of nanoencapsulated n-octadecane with different organosilica

shell materials

samples organic groups silane precursors
TEOS (15.0 mL)

S2 methacryloxypropyl(Mp) MPS (2.5 mL)+TEOS (12.5 mL)

S1 none

S3 methacryloxypropyl MPS(5.0 mL) + TEOS(10.0 mL)
S4 methyl (Me) MTMS (5.0 mL)+TEOS(10.0 mL)
S5 methyl MTMS (7.5 mL)+TEOS(7.5 mL)
S6 methyl MTMS (15.0 mL)
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Fig.1 FT-IR spectra of various samples
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Fig. 2 XRD patterns of pristine n-octadecane, organosilica

shell materials and samples S2-S6
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3 RFEAHLSME Z E ALK AL IE T\ BE iy SEM B
Fig.3 SEM images of nanoencapsulated n-octadecane with

different organosilica shell materials

e. S5 f. S6
B4 RIEA L AR AR B AE /e ) TEM IR F
Fig.4 TEM images of nanoencapsulated n-octadecane with

different organosilica shell materials
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Fig.5 DSC curves of pristine n-octadecane and samples S2-56
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Table 2 Phase changeproperties of pristine n-octadecane and

the nanoencapsulated n-octadecane with organosilica shells

melting solidifying
samples T,/°C AH,/J-g' T../°C T.,/°C AH./-g"
n-octadecane 28.52 209.7 - 23.92 208.3
S2 27.92 107.5 24.58 19.77 102.0
S3 27.92 98.41 24.94  20.55 92.32
S4 27.69 105.5 25.12  20.04 102.4
S5 27.35 93.20 24,16 19.92 91.73
S6 26.51 95.18 23.31 18.20 92.98

Note: T, is melting temperature; AH,_, is melting phase change enthalpy;

Te, o is a-crystallizing temperature; T, is B-crystallizing temperature;

c, a

AH_is solidifying phase change enthalpy.
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Fig.6 Water contact angles between water droplet and nano-

capsule shell material samples S2-S6
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Nanoencapsulated Phase Change Material with Modified Organosilica Shell

ZHU Yadin'? | LIANG Shu-en’, ZHOU Yuan-lin' , WANG Hui’, TIAN Chun-rong’, WANG Jian-hua’
(1. College of Materials Science and Engineering , Southwest University of Science and Technology of China, Mianyang 621010, China; 2. Institute of Chemical
Materials, China Academy of Engineering Physics (CAEP) , Mianyang 621999, China)

Abstract: Encapsulated phase change materials(PCMs) have the potential application value in thermal protection of explosive com-
ponents and thermoregulation of electronic devices. However, previously reported encapsulated PCMs with inorganic shell materials
have a limitation of large particle size, brittleness and poor compatibility with organic polymer. In this study, a series of modified or-
ganosilica nanoencapsulated n-octadecane phase change materials were prepared by using interfacial hydrolysis/ polycondensation
method of different organic silane precursors in miniemulsion. The chemical and crystallizing structure, morphology, phase change
properties, and hydrophobicity of the shell materials were characterized by Fourier transform infrared spectroscopy ( FT-IR), X-ray
diffraction(XRD ), scanning electron microscopy (SEM) , differential scanning calorimetry( DSC), and water contact angle( WCA)
measurements , respectively. The results show that two kinds of organosilica nanocapsules with spherical and bow! shaped morpholo-
gies, sizes of 200~693 nm, melting enthalpy of 93.2-107.5 ] - g™' and water contact angle( WCA) of capsule shell materials of 67°
—155° can be obtained by changing the volume ratios of organic silane precursors. The regulation and control of hydrophilic, hydro-
phobic and super hydrophobic properties for surface may be realized. Moreover, these nanocapsules with organosilica shells are not
easily broken under the effect of ultrasound, indicating that the mechanical properties are improved.

Key words: phase change materials; nanoencapsulation; organosilica; n-octadecane
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