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Fabrication of conductive polypyrrole coated phase change
composites using evaporate plating method
LI Chun-lei*?, GAO Kai*?, ZHAO Lei*?, ZHANG Xing-xiang"?
(1. School of Materials Science and Engineering, Tianjin Polytechnic University, Tianjin 300387, China; 2. Tianjin
Municipal Key Lab of Fiber Modification and Functional Fibers, Tianjin Polytechnic University, Tianjin 300387, China)
Abstract: Conductive polypyrrole phase change composites were synthesized through evaporate plating method using the

melamine resin microcapsules as matrix, FeCl;-6H,0 as the oxidant and p-toluenesulfonic acid as dopant. The

morphology, structure, heat-storage, thermal stability and conductivity of composites were investigated using

SEM, FTIR, DSC, TGA and four-probe method. The results show that the surface morphology of conductive

polypyrrole phase change composites is perfect. There is almost no supercooling phenomenon. The degree of

supercooling decreases from 3.3 °C to 0.4 °C. The thermal stability of composites is good; and the residual mass
ratio is still about 60 % at nearly 600 °C. The conductivity of composites is up to 2.6 x102 S -cm ™. The
conductivity of composites gradually decreases as the reaction temperature rises.

Key words: evaporate plating method; polypyrrole; phase change composite; microPCMs; conductivity

SR> TR T 20 fihas 70 ARAUHT A B —Fh
WL RERTRL. BT T AR SR A B LI AR = 23
TR AR Z B Rl BAT /L A0 LR TERE , L&
HATER O B B A AR A PERE , it S i
TR T AN 2B 6ER. A I R Z PR
ML (PPy ) JE—Rh e IR ILHE L S i i 20 7, BB i 2
Al S G AT B AT A SR ] LUA R ARl

RGN . RS Ry R LA 1916 AR 4 A A
e, fHME AT A AR B F RS P8 S PERE.
J5i K Diaz SFEHRE T 16 LI B HL R P SR T HL Ak 2
AR RIS T B R ROE SR . T e 4E
K, RIS AR A YL ISR TRk R A E
L S5 SRR Y AR R Nl H Ry v R
TR R A I R (BT FE 400K, W5 | 7 R sk 22 ) 7

WS BEA: 2013-01 -04
EEWH: HEAKRELTH (51203113;21174105)
E—{EH . ZHH(1987—) , &, Wi L5 E.

BIEIEE: 41 (1962—) , W, B2, 181 4E 2 i.E-mail : zhangpolyu@gmail.com

PDF SCff# FH "pdfFactory Pro™ i HRAAIZ: www. fineprint.cn



http://www.fineprint.cn

X ow T o ok ¥ ¥ M

532 %

SO TE . A AS AR 3 (MicroPCMs ) 76 K BH g
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Tab.1 Composition of various samples

WRE MM ARBUmML R RIS g SOSHIRIEZ/C S TR/
s-1 0.1 — 50 24
-2 0.1 0.3 50 24
-3 0.1 0.3 60 24
s-4 0.1 0.3 70 24
s-5 0.2 05 50 24
-6 0.3 0.7 50 24
s-7 0 0.3 — —

1.3 EgEMIK SR
1.3.1 FTIR @

8 25 i () SR ML M R L SR NN AR AR B A
B R SRR GG R R, FEER T R AEE
BRUKER UECIOR 22 #ll { BL A5 460 2T 415t 1% 43 it
4 000~500 cm™ MG
1.3.2 SEM M4,

FH 22 S F0485 F - 0 AR 23 A SR b v e e v R
NHERE AR AR S 5 A B 2R TR A0
1.3.3 TG Ml

LS 0 i 1 SR i g e v SR ML A AR A
#RHEXAEZE NETZSCH STA 409 PC/PG TG-DTA 43t
ASC R, 51 R S R AR & R ~800 °C, FHlL i
10 C/min, SFN Ny, S He W R 28 B B ilmE 2, OF
E SRR 5 Qi 1o B Ay e S %) T AL
1.3.4 DSC M,

K H DSC 200 F3 7Y 227 494 2 PS4 1Y)
SR N R r SR LS AE A A G A RS RS
FEIo7-10~80 °C, FHE# A FFE R #6344 10 °C/min,
SHA N, 2 b as il e
1.35 wFFamK

SR FE F BILHE T8 A 2R i i 0 5 r, ZRE ML s A A
BAMEHARE, Hi B B2 A 10 mm JE RSk 5 mm
BT R, 2 IR AR T DU DS e 5 %R
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Fig.l1 FTIR spectrum of PPy, conductive PPy
composites and MicroPCMs
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FRFIT B0 T 42 55 A B R S AR 0, X AT /0 1Y
Xif F 2R R 45 2% B R s &2 A bRk . LA 544
AATTAT LIS T, R 28 il 2 7888 EIMicroPCMs
M.
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&l 2 it i B % MicroPCMs 14 i, SRk i A
AT AR A FL R (SEM) .
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Fig.2 SEM micrographs of PPy, MicroPCMs conductive
and PPy composites
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I Z FL A o 2B A SR AL T EL, 25 FTIR [&]
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Fig.3 DSC curves of n-octadecane and
conductive PPy composites
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Tab.2 Phase change properties of PCM

YR gk B R
ik AH,/ AH/  (Joqny Y
T /T ()7 GIT I (T CHSN

EF/\LE 251 329 2254 218 185 2252 2253 -

S3 243 282 360 239 225 376 368 163

b 9 DSC RN ARG TR 3ty v DSC L i
WE(HTIRIE 3t 9 DSC MR I T AR IR I 3t o DSC Wik i 2o
HCH (IR s AH o 1 AH, S5 18 ik BEA R TBAE FIZS AR 5 A,
IR I k8 X O T

RS At fe b, BT /B R (te—t)
3.3 C TR MEME 2 A AR e 2N 0.4 °C, JLF %
ATV BLG. 3X E HH SR TS B A B A — 2 AR Al
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Fig.4 TG curves of n-octadence, MicroPCMs and

conductive PPy composites
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TR, Bl IE T/ \ B & e SR F s k. 52
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LN T ) s TR TEZE 160 CCRUTiT JEEmy Y, 9
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A5 5 N U i R g T inAs e (sl 4 hos-1). 5
BAAT RIS AR L, S RIS AR AR B A ARG K
i 26 B R — 88 | i TR 2 B R, i i
JeFE VA 1E /e H1 MicroPCMs 1426 F 28 B i 5 24
TREAE 150~500 °C FBl N, 2R I R A7 7E 2 9T
AL X T MicroPCMs H a2 BE (1) 43 i FlE -+ 7\ e
f % R LAY 5 2R EE A 600 CH, B8 AR RHER A B
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Fig.5 Conductivity of various samples
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