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Fabrication and characterization of small organic molecules/expansion graphite
composite phase change materials
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Laboratory of Polymer Physics and Chemistry, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080,
China)

Abstract: The phase change materials of small organic molecules as functional materials are loaded to vermicular slit porous
expansion graphite carrier through the vacuum -load method, and the composite phase change materials with
good phase change performance and stable mechanical properties are prepared. Wide -angle X -ray diffraction
(XRD) measurements, differential scanning calorimeter (DSC), field emission scanning electron microscope
(FE -SEM) and transmission electron microscope (TEM) were employed respectively to investigate their
structure, thermal properties and load effect. The results show that with the help of the nanoscale slit confinement
effect of the expanded graphite as well as heterogeneous nucleation of composite phase change materials after
loaded process in expanded graphite, small organic molecule phase change units keep the structural stability,
and lattice structure become more regular and the crystallinity increased obviously. The whole of the composite
phase change materials show excellent phase transformation function. The supercooling phenomenon of phase
change process is also significantly improved.
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1.1 KWFEMSNEE

JORE - AT W Hral, LR R R A
77 RERR IR , A BT Al , KT Rk A S Ak R AR
77 ToK GBE, Al K WU Ak 22 R BHE A PR
OSEVAEFR s A BB, b al, RHETT R R AL 2R 5
A RA A ; kA 25 Cpe48 IRFL1E , 200 H ), ILAR
B L A SR A B A R A SRR AT, K
A B AR AS B BHE-0.1 MPa 110 °C 1 /& T .25 451
T AT AR 1 h,

%% : DIMAX-2500 %I X A5 (XRD), H
A B2\ AR 7 DSCT M 2% 8 Pl UYL, 36
PERKIN ELMER 7/ ]/ 7= ; Hitachi S-4800 #417 % it
FH B s (FE-SEM), HAH LA wI
Hitachi H-7650 78435 i FL 7 i 7 5% (TEM), H A< H 57,
ST
1.2 M5k

iz B AH 220 ) A 7 1) DIMAX-2500 AU X 4
AT HHL(XRD) 7E 5 R A5 A T AR a7 1 003K
Br, AJF X SRR 40 kV .30 mA () CuK. JE %8
Y2 Ni I .

iz 26 [ PERKIN ELMER 2 ] DSC7 #4247~ 4
i 1 SO SR it P A A8 IR BE A AR XS L, S 3 25
iR 5 mg, TR DA 10 C/min, R
Fil 0~100 “C.

iz H A H 7.3 w47 B9 Hitachi S-4800 #4174
S T M (FE-SEM) X I f7 58 S5kt K B4
AHAE AT TIE SR

iz F H 7R H 3723 Al A 77 (1) Hitachi H-7650 #U3%
S R I R (TEM) X I K A 58 B2 5265 AH 72 b1 Rk
TTUIEE.
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PREX 1 g ab P A 2K A7 258 A 250 mL Al
JRA. FRIX 1 g BOAHZSRDREC A A 8 RE IR TR )H LR
A 50 L AH R 8 75 70 v o s A4 A v 1R B
W5 1 7R, SRJE RS 30 7 AR A B 7R 3
W= FTIT A Ff B FE R RS 0.1 MPa, 74k
IminZcty , ZAGFTIF o0 F AR5 1], AR AE A
BHA W R AT AT, RN T IFRE T .
17 VAR 5 J , O PAT 11 R K A O fn B T U =
70 °C, [ iF 9y HAs 2 B LS JE AR $77E-0.06 MPa,
TE R N EERF 9 h 5 X RE AT A R4S B A B/
I3 T I A SRR S AR AR

F1 AEFAFMNERRAE
Tab.1 Collocation and dosage of sample and reagent
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Fig.1 Experimental installation
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Fig.2 XRD curves of paraffin and loading hole composite
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Fig.3 XRD curves of stearic acid and loading hole
composite
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Fig.4 DSC curves of paraffin and loading hole composite
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Tab.2 Heat performance data of paraffin and paraffin/
expanded graphite by DSC measurement

ARG AHIQ-gY)  MIEEARIREE T./C

B
A B0 S S RO TR Bt

£l [E-WAHAE 207 207.3 63.0 46.7

ANEMERKA A B -[EAAE 1115 1133 56.5 50.9

IR 4 A 2 AT, Al iR RIS S {E Sl 207
g, HTHEAIFEAS IR EE N 63.0 °C; AR 8941 B/ K A7
AT A RPRHANAS KA (E R 111.5 g, THEAMASIRE N
56.5 °C. il 1t LA BT rl 7, Zead Sk Ab B , &2 A A
2 ARk %) 2 WA 8 s (I RAF AR TRLBE R ARG X2l T
WA AR B A A BB (0 ] A R KA SR 5 A
BRAVR T AR 2R v I 1 S0t 43 5. SR A ) 11 e o
HOEOTE, A MK B8R A MR AI A K (K A
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B SR AR 22 AR RO A/ IN L

Wb, T8 3 X b & B, A i A T R TR R AR IR
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TG A AR HRLBE 43 904 56.5 °C I 50.9 °C. [Kitk, TEAH
AEI L R A B 277 4 16.3 CCHYIES B2, 1T A /i
AT BRI A BE A N 5.6 °C. 3 BRI , 35 AR AR B4
BHE R A AR S AR T AR e MR T St . SO R
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Fig.5 DSC curves of stearic acid and loading hole
composite
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Tab.3 Heat performance data of stearic acid and stearic
acid /expanded graphite by DSC measurement
- W ﬂﬂ\@‘kﬁAH/(‘J'g*) ﬂ‘il%”{‘ﬁfi‘ﬂ/"c
FHRAEI FERIEH FHRIGEN FEREH
T RIR B-WoAEE 214 212 62.0 453
AR ME KA A B -[EARE 118 107.4 57.6 49.4

Wt 5 A 3 A, [ - AR AR R AR R 11
FHASKGAE R 214 Jg, HIHRARE AR RN 62.0 °C, #H
i R AR K A 2258 G AR A AR RS (B R 118 Jig,
AHAIREE N 57.6 °C. 547 0 K A7 B/ ik A BeAHZE AL,
283 T AL B A RE B R K A7 58 52 A A Rkl T AL
TE Y ROW A 7 PR R K A 25 R A i) S AP AN (R
TR R 4> T 7RI MK A7 28 v AR A KA (A BT n (118 x
2 =236 J/g>214 J/g) , 1Ml EL i TRk A 25 0 I A fefi 15-A
NRFRIZ K A1 26 52 A M RHI) VR BE AR 21 T B e k.
23 HREIFEROH

T SR TS 2 B A AHAE AR TE SURE
ARHIFFE R 3 % S 4 i 7 R e (FE-SEM) s S
L iR (TEM) XS AR SR EA T TR EE , % L8
GERIET T b

& 6.8 7 FIEl 8 4 Jl4h T 4l ik A 55 A 1/
KA 28 FNAT A R/ Bk A e Y H B 18] . 1B 6~8

(@) F1(b) 7330 7 A 441 b B P (FE-SEM) ALZE S
HUBIEI (TEM).

(b) TEM
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Fig.6 Electron micrograph of pure expanded graphite
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Fig.7 Electron micrograph of paraffin/expanded graphite
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Fig.8 Electron micrograph of stearic acid /expanded graphite
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