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Preparation and Performance of Heat Triggered Color Changing Film

ZHANG Heng-guang, YANG Fu-xin, LU Ye

(Shanghai Ocean University, Shanghai 201306, China)

Abstract: Heat triggered color changing film is a kind of new functional materials, which can be used in various
fields. On the basis of previous studies, heat triggered color changing film was prepared and its performance was stud-
ied. PVA was used as mother liquor, and glycerin, methyl cellulose, twain 80, color agent, and ammonium chloride
was added to prepare the film. The result showed that when twain 80 0. 2% , glycerol 0. 9% , methyl cellulose
0.25% , color agent 1% , ammonium chloride 0. 14% , the prepared heat triggered color changing film has the best o-
verall performance.
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Fig. 1 Film formation flow of

the heat triggered color changing film
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2.1.1  nhif 80 Xf PVA B AT ER A ARG 2

BeHIITHRE 80 AFRHE90,0.1% ,0.2% ,0.3% ,
0.4%00.5% BISR, DAWKICH A, A, A, A, A,
Ago BIFHIDYE, RBBMRAES BB MANE, 1T
KEEERRENIYE ¢, WK 1,
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Tab. 1 Effects of Tween 80 concentration

on properties of the film

e 80 AR % 0 0.1 0.2 0.3 0.4 0.5
S i # Kk kE kX

t / min 115 30 0 0 0 0

DR 80 EAN—MPSLEFITI AR LE SR D SR
A PVA &R, RARTEILR 80 VREMRR DN
0.2% , EMUARRDEE PVA SRABIKEEE, 2
W ERAFENER A A T B F R M AEEINTEN
0,
2.1.2 Hih D S e AR R

PAITIR 80 AR EN 0. 2% BY PVA B NE
R RR B HIE BEVMATRR D EN 0% ,0. 2% ,0. 4% ,
0.6% ,0.8% %] 1% 89 PVA &8, DBI"SNAN B, ,B,,
B,,B,,B,,B, MBI WCT-S BHE EENENNE
AIBBYeSIMERE, BAR(P) EE(H),

HBEN—TPELF, SEBERRDEBNTF
0.6%8Y, ENlRS/\, B5EKI/D, BEARKRE , EEE
Wi, MEERE, SHBKRRDEEKRF 0.8% ,b8
SHBARDEAIE, BUAREENSIZLM,
BEKDTHBMILZ, ZHENEEMER T
b2, HMBENR 2, ZEB R, SEHBERDEN
0.8% By VERIE,

F2 HBREMEERMNZW

Tab. 2 Effects of glycerin concentration

on properties of the film

HmmER %% 0 0.2 0.4 0.6 0.8 1.0

B P 92.4 92.5 92.7 92.6 92.8 92.1
EEH 9.29 3.8 5.38 3.38 2.93 1.6
2.1.3  HIELF4ERD) T T RE Y S0

TR 80 RFR D EUN 0. 2% A ESRIAR D EN
0.8%BY PVA SBRNESR , DB HIEPEFHERRE D
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Tab. 3 Effects of methyl cellulose concentration gc: 4L 8 }Jﬁ
on properties of the film n 6 ©
LT R TR M % L mm BRI/ (KN ) - // . ¢ G
0 92.9 2.23 [ — . . 0
0.1 124.4 2.26 0.0 0.5 L0 L5200 25
0.2 186. 1 2.37 X R @RI %
0.3 160.9 1.84
0.4 170. 4 1.71 2 Y )
0.5 140.9 1.63 ol \_\ o
MEPPREAERSROOKD TSRO, 5 | ' 10
ENRRER, B8 PVA DS 2 BNERSEINA g s 2
BW, 0F3 R, PEIERRERENME~- & M o =
0.2% ,JBKE NKREMEEREDEF SR ~ s . 1 §
2R, PETEEREANE 2% ~0.5% 0K | 2
S NKREBESRENASMHE TR, FESER 00 05 10 15 20 229
EZRPEFARRENIN0.2% NE, X 25 30 A8/ %
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Fig. 2 Effects of color changing agent

concentration on color difference

x4 TEFKEI AE,t 1 A ErIFM
Tab. 4 Effects of color changing agent

concentration on AE, t, and A value

¥ D1 D2 D3 D4 D5 D6
AE 1.6 4.73 13.25 15.78 18.24 23.4
t/min 5 10 25 77 114 140
A 0.32 0.47 0.53 0.2 0.16 0.18
0.8% FEFEZRMEDE 0. 2% NESHIRED
1% 8 PVA BRNER, DR AR EREDE
790% ,0.05% ,0.1% ,0.15% ,0.2% ,0.25% BVFAEE
R TBBROER, DRSS E,LE,,E;,E,,
E;,E.o PRABEEBZEN CR400/410 DHTRVEERIA
ALBHEER S0 CSRREFT TRE AE,1DREB
PTEBE ¢, ITELBRBE A,IFK 5,
2.2 IEAXSCIG
R BRESLIAE 5 01R 80 B BBE A4
2. TEFANSENRNAR REDHDINA
0.2% ,0.8% ,0.2% ,1% K] 0.15% , [1)F 80 NS
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Tab. 6 Results and analysis of

the orthogonal experiments
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Fig. 3 Effects of different ammonium chloride

concentrations on the properties of the color

x5 SEX AE,t 1A B
Tab. 5 Effects of ammonium chloride concentration

on AE, t and A value

Fe E, E, E, E, E, E,
AE 12.2  13.08 16.25 23.4 25.8 28.1
t/min 23 23 25 32 40 47
A 0.53 0.57 0.65 0.73 0.64 0.59
TIBTR IR BRI, 11T L,(3) BYIER LY, B8
ARRDE0.7% ,0.8% K] 0. 9% ,PELFHRNFA S
DEL0. 15% ,0. 2% F0 0. 25% , L EFIRE DK
0.8%,1.0% ] 1. 2% , RILERBIRE D UK KA
0.14% ,0.15% %0 0. 16% , LI FAINME B AWI0
SRR GRE JHTFARE , RS 9 MPREE
R TNTEEE, FINNSIPEEN A B, K6,
B K, K, K, 0 R BN, AUB B E )
WEBRPMENZIDR A, Sk BEFERNYE
BNTEBRBE A BRI RIB), EIIIERSE
SRARBESEBIAROEY0.9% BEFHERR
S0 0.25% LZBEFIREDEN 1% . RIER
SN 0. 142 WEBREE A BERS.,

e Hm WL e GlibEk s
T /% /% /% / % RAMH
1 0.7 0.15 0.8 0.14 0.48
2 0.7 0.2 1.0 0.15 0.71
3 0.7 0.25 1.2 0.16 0.49
4 0.8 0.15 1.0 0.16 0.67
5 0.8 0.2 1.2 0.14 0.56
6 0.8 0.25 0.8 0.15 0.54
7 0.9 0.15 1.2 0.15 0.54
8 0.9 0.2 0.8 0.16 0.47
9 0.9 0.25 1.0 0.14 0.76

K, 1.68 1. 69 1.49 1. 80

K, 1.77 1.74 2.14 1.79

K, 1.77 1.79 1.59 1.63

R 0.09 0.1 0.65 0.17
3 ZH5e

EBNENAENEESHZILETMEERK,
EBIARIR DEN 0. 8% BY, BHENEE M BERIE,
FEAARNNBPRENNKBENTINEERK, £
EPEAERREN T 0.2% 89, BEENTKRE
BIMRERIE, MBI IERRSL K, , K, ,K; K] R EDHTE
AL eFFRRNEEREE 4 BV, B
LRI ERFR, SEBARRDEN0.9% .
PREAURREDIN 0.25% LEFREDEN
1% SWERENEN 0. 14% BY, DM RER S
EP, LEIPE A BERS,
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