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2-1. Raw materials

2 Ao A" AL #SAE spiropyran®} spiroxazine AIES Leucodye
thermochromic polymer(CMS technology. Inc.)® E3g - 3t8t3 A4S Es& 5T
LCST(Lower Critical Solution Temperature)E 7] o2 A4 W3lE Yehl= greendt
blue color®] 2%& A8 th

ok AslA2E Aerosil products(Degussa, Germany)2t Bentone products(Rheox,
Germany)& AM4aton, 24 &4 2 gelation S4 wat A54Y A$ Aerosil®
3007 Bentone® EW, 4A4Y %9 Aerosil® R9729} Bentone® 38 #&38t%c} &3
SEM# XRD pattern &4 Z3 Aerosil A€< nano sizeZ, Bentone A€ nano

structureE zZti e AL & + YU
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2-2. Manufacturing process

Thermochromic polymerZ tolueneo] ¢+&d {3 A7l £ distilled water ¥+ silicone
ol A7t EFsIAT. 1E w7 E AH8Ee 1500rpmo 2 13} blending¥ gelling
agents® 718l 3,000rpmeZ 14 mixingste] 2} blendingd el A 60C dry
ovenol A ¥ AZAZT olg} 22 W OZ Table 1.3 Zo] dFd=z 12719 gel
compound AJE& A=

Table 1. The formulation ratios of raw materials
unit :© wt(%)

Sample N O('Zomponents Thermochromic polymer Gelling Agent Solvent
Sample #1 0.2 2 97.8
Sample #2 0.2 4 95.8
Sample #3 0.2 6 93.8
Sample #4 0.2 8 91.8
Sample #5 0.4 2 97.8
Sample #6 0.4 4 95.8
Sample #7 04 6 93.8
Sample #8 04 8 91.8
Sample #9 0.6 2 97.8
Sample #10 0.6 4 95.8
Sample #11 0.6 6 93.8
Sample #12 0.6 8 91.8

3-1. Viscosity test

Aze HEANA gel compoundsS Viscometer(Brookfield DV-I+)& ©]-&3t% 60rpmo
22N B3 ¥ AEE FFF 25 Fig 19 22 J= ¥3lE Jehdigich

Hydrophilic gelling agent® Abg3}e] #| 23 gel compounds® 7<% Bentone® EWX
o Aerosil® 300°] $-5% FEz WS ngch dEghe AsAl ¥ 6wt(%)E 1A
o7 F4A FT/rEAeH, AstAl FF 10wt(%) v M= nHAE 2 compound
£ Az 4 ATk =3 oleophilic gelling agentE AMEE A9 AFA AsiA9 vl
& w HEFE Bentone® EWSF Aerosil® 3000 k42 HAstdA W A
2 92 HAEFGS YEMAA R AstAl TR ZHEo] 6wt%E 7Hom HEr)
NP RE FUbste ¥4S JEHNdT Wt AsAl R 2 FFd g HE A
o] 7} 7} % gel compoundE AEE = UL
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Viscosity (¢2)
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Fig. 1 Comparison of viscosity characteristics as the concentration of

gelling agents(5C thermochromic gel)

3-2. DSC analysis

Gelation 3% gel network Ao W& EF gl 5}7)
purgingZglol Al 10C/mine.2 <-&A]|7]HA DSC(Differential Scanning Calorimetry,
DSC-822e, Mettler Toledo. Ltd.) ¥4 F33t%th Fig. 2& thermochromic polymer
o} Aerosil® R972 54 AZAE AL&3te] A= gel compoundse DSC £4 Z3}

i R Ry 28 nitrogen

g Yepd Roth

Thermochromic polymer 95 &3 AtA|+= 37]2] endothermic peaks&
3 A peak7t @A 7] o]#d o]u] 5T o]dtolA chromismo] ¥4 =1
Y gt ¥4 gelation Foll&= 10C H2olA v A& peakyte] AU, o] F
7vell whel WA ¢+ ZA<Ql heat flowE FAFOZH 7t

Y Aoz wedn.

[}

=
=

Z3 gle

*exo

0.5 4

Heat flow (mW)
: b

a4 1n.4c

£
e
I
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2 3
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Fig. 2 DSC curves of green color thermochromic polymer(a) with LCST of
5C and thermochromic gel(b) crosslinked by Aerosil® R972
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3-3. Chromism test

2% Wsgle] g FHMAS #F2d7] 98 thermochromic polymerE 0.2wt%Z
2% M7 AZ3 blue D green color?] AES 5T o]3te refrigeratoroll A 1A13F A
T fA s

Fig. 3(2)S} 20| brightsl T $®g 44 W5 Sctoz BAT & AR, oF
AeoA WA Ar LEE a7 A 5C o|4e] zdA Fig 3(b)e 2ol
DA e mete] Mo MAmE AL Belg & g

(a) >5C () <5T

Fig. 3 Chromism photos of oil-based thermochromic gel samples when
thermochromic polymer with LCST of 5C is added to 0.2wt(%)

Zz3te EAAY <d 5A4S 1@ 2% o
2 ggdg, FAHoE AL A A =

d B4 987, 25 91728 712 BF A9y, 9322 AA container ¥

59 Az mAHd AAHFAS paint coating 2 film typelZ HL£E 4+ AUt &

3] 2 AFto|A AZ3F thermochromic geld AF 713A4LS g F$ did 44,

F L AFY 2k w2 4F FHE QA HAAIRE v WA= F

Al &8 2 Ao= Alsdt
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