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Preparation and Characterization of Paraffin-montmorillonite Coated
Energy-storage and Thermo-regulating Paper

HUA Feiguo"?, YANG Rendang', TONG Shuhua®, TAN Jing'
(1. State Key Laboratory of Pulp and Paper Engineering, South China University of Technology , Guangzhou 510640,
China;2. Zhejiang Jinchang Special Paper Co., Ltd., Quzhou 324000, China)

Abstract: Paraffin-montmorillonite phase change pigments (PMPCPs) , phase change coating and paraffin-montmorillonite
coated energy-storage and thermo-regulating paper were prepared. Results show that the phase change enthalpy of PMPCPs
was 68.4 J/g when the mass ratio of paraffin to montmorillonite was 2 : 1. When the ratio of PMPCPs in the fillers of the
coating was 10% , the specific heat capacity and the phase change enthalpy of the phase change coating were 2.044 8 J/ (g'K)
and 2.2 J/g, respectively. The Cobb value of the paper coated with phase change coating decreased by 38% compared with
that of the paper without phase change coating, and its water-proof property also greatly improved. The paraffin-

montmorillonite coated energy-storage and thermo-regulating paper can not only store energy and regulate temperature but

also prevent water in some degree.
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YIF A0 (SP) , #4552~ 54 °C, FiFSkFEINAS
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Fig. 1 FTIR spectra of different samples
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Fig. 2 TG curves of different samples
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Tab.1 Mass loss rates and paraffin contents of different

samples

v SRE R %
#EI‘I o [=} i
300 CHf I KME
PMPCP(1 : 1) 47.70 59.60
PMPCP(2 : 1) 52.20 62.60
SP 97.75 97.75
CTAB-MMT 5.60 20.00
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450 ~ 690 C P i i S B H 48 T Rk, LR
A LA 45 0 5k R £ i AP —OH i =1 R4 4y
h SRR A AR R TG kA ik e e Yl
ARSI+ TG IERME &, it e
121 2 2 1, BA SRR ZRTE 200 CAA i
I B TR, 3 300 “CAeA B iy R B R4 fF
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Fig.3 DSC curves of different samples
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Tab.2 Phase change temperature and enthalpies of dif-
ferent samples

P I C WY g
T
SP 34.2 53.8 183.8
PMPCP(2 : 1) 39.1 55.6 68.4
PMPCP (1 : 1) 37.8 54.5 46.8

2.1.4 1w 4% (SEM) 5#7
XA -5 2 A AAEGURNETT SEM FRAE,
ZEL LA 4.

(a) CTAB-MMT
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Tab.3 Physical properties of phase change coatings

§ iV Pa-
BEg o B/ (mPa-s)
fin CMC #i fin cMC J5
1 54k 34.5 1338 1560
2 Sk 34.2 720 1890
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Fig. 4 SEM images of different samples

(¢) PMPCP(1 : 1)
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Fig. 5 DSC curves of phase change coatings
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2.2 )/g. [FIBHARPEPIRI R RLE) DSC MZeR1S 14
25 CHIAY LB IERE R 1 S35k 1.25761/(gK) , 2
SURAEL 2.044 81/ (gK). 2 FIREHIHEEMES 1
SURHAE IR T 63% , TTE Lee ZEUSIpfiffg/k
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AT 1 SURI 2 SRR AR TR A S
B3] 1 SIRALAUH 2 SRR, 2 SIRAmAtR A
S M - 52 A RE RTIR VR A1 K. 42 BEAH SC A v A
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eERN 220 g/m®, WA AR E R 235 g/m’,
WAL 15 g/m®s T EOrESE I R 6, B0k
A ESR) 1 SURATLCH 2 S IR 4R 1 BEAD T %
TRAT 5 PRI AR 7 B 5 B RGBSR A A (], oo
JEARRY 22 , 30T B8 DR A ek v BTN T ) e 28 5
A IF HURAT A B O EG XTH 15 2 S
4LHY Cobb EATAL, FIAHASTR BRI 2 SIRAmAR
b 1SR4 48 Cobb fHFFN T 38% , R 2 SRR
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BAE R i B A5 0 S-S i - Ak e TR IR
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Tab.4 Physical properties of coated paper

B it emd WAt/ (em® B am MBS um  JGEEE/C)  ISO FIEM  Cobb i/ (gm)  RIEMEE/ (ms)
FLAL 220 0 293 4.48 14.0 70.28 134 0.93
1 SURAAR 236 16 320 7.64 52 68.22 100.0 0.76
2 SRR 234 14 312 8.55 4.6 68.97 62.0 0.78
IKPERE.
3 45 iE
530k -

WSS R R 2 0 1 TR A
8-S I - A AR BRI ARV AN 68.4 /g, AT
AR R TE SR S (I LR 10% 2247 I, 45
R RE A VR b e 5 AR AR A A28 0B ) U sk
I HEE TR AT R T 63% , Ui BARAS B0k} i
AR TIREHGERE IR EE . A S-S+
A AHAR BRI i A v B B AR B v R
PRAE T —FhisAR, o Ayl o b HAT B R A ARV A
RHEUE T AT EE. AR SRR 5 A ACHK LR FHARAE
WEHEATAAREK Cobb fHFFIK T 38% , HUKPERER
Kok, 25 BTIR A R A S-S 4 A A RE TR IR
IWRARACRR T HA ERE IR R Z 41, 1 WA S it
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