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o Agd nEAEAe] FIAAHI= AdE General Science

“

Corporation®] 4] A % % (Research Polymers Cataloge 801)EF & o 24 =1
T e ey 2o
1) Low density PE(LDPE)

2) Chlorinated PE(CPE) 25%, 36%, 42%, 48%

Table 1. Characteristics of used Samples

Name Specific gravity Water soluble
LDPE 0.92 Slight
25% CPE 1.10 NO
36% CPE 1.16 NO
42% CPE 1.22 . NO
48% CPE 1.27 NO
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Table 2. Conditions of thermal analysis

Sample weight 7*t0.1mg
Heating rate 4~20C/min
Maximum
tem?)erat‘ilre 600°C
Atmosphere N2 gas 20ml/min
TG range 10 mg
DSC range 16 m cal/sec
DTA range 25 puv
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Table 3. Comparision between initial and final decom

position temperature on chlorinated polyethylene

(8=20TC/min)

Initial Final
Rate of chlorination decomposition decomposition
(%) Temperature Temperature
(Ti: C) (T¢ : C)
LDPE 252 450
25% CPE 272 A77
36% CPE 282 480
42% CPE 289 465
48% CPE 289 475

_23_
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Fig.8. Friedmann plots for the weight

loss in the thermal decomposition

of LDPE (fractional weight loss : 0.7)
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In(dc/dt)

-7 I T 1 T T i I
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Fig.10. Friedman plots at the fractional weight loss
for the thermal decomposition of 25% CPE
O : fractional weight loss’ 0.3
A : fractional weight loss 0.5

[1 : fractional weight loss 0.7
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[ : fractional weight loss 0.7
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Fig.12. Friedman plots for the weight loss in the thermal

decomposition of 36% chlorinated polyethylene

( fractional weight loss : 0.3 )
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Fig.13. Ozawa plots for the weight loss in the thermal
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( fractional weight loss : 0.3 )
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decomposition of 42% chlorinated polyethylene

( fractional weight loss : 0.5 )
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Fig.16. Friedman plots for the weight loss in the thermal

decomposition of 25% chlorinated polyethylene

( fractional weight loss : 0.7 )
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Fig.17. Ozawa plots for the weight loss in the thermal

decomposition of 25% chlorinated polyethylene

( fractional weight loss : 0.7 )



Table 4. The Activation energy for LDPE

and chlorinatied LDPE

Activation energy(Kcal/mol)

SAMPLE
Friedman Ozawa
LDPE 38.53 40.11
25% Chlorinated PE 40.79 44.65
36% Chlorinated PE 78.16 65.27
42% Chlorinated PE 41.78 49.84
48% Chlorinated PE 35.66 56.69
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Fig.18. DSC traces for LDPE, 25, 36, 42, 48%

‘CPE at 20C/min heating rate
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Fig.19. Comparision of infrared spectra for thermally

decomposed LDPE at 200 T
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Transmittance (%)

90

70

60

50

40

30

20

10

i A
:!;- . g . }l\:nﬁ.
= ~:Omin !
] —-—-:15min
——— 10 min
| I 1 I
0 1000 2000 3000 4000

Wavenumber (cm'1)

5000

Fig.21. Comparision of infrared spectra for thermally

decomposed 48% CPE at 200 T

_43_



5. 88

2 A7 s ERAHAEFTY FEARY FTYHOEE @o] o]f

5131 ¢l= LDPE® 22 EA & F7HA9)7) 98l 94842 CPE:E 7t
T AT THAEZT A, HE For @wol AARHoX 1 9oy ¢
I 2248 & Sojd Aoy, oo g AAEX It ATE @

1) 43 3FEA 2ANNE 2B exs JFEHLEE vud A,
HAZFEEE F/IANIY 2B ASEE 42% CPEAA A3 Z7bsgs}
48% CPEANA dAFA =HQow, AFEIALr: 36% CPEARA Z715
U7t 42% CPEY A A4S A7t 48% CPEC A thA] oFzhe] Z71E w9

G F 2IEHXZEE i FHHFOl 42%~48%A HEFRHLT

F
rir

36%14 HIUAE Holx Ut oA Mol EF A FH7

k>
)

A WA Aot 2ANEHLES BdN DLLES Fold aow o

£3% A7E AL B BA e Ao uaA

L
o
2
I
2
i)
N
N

off
o
B
N
)
o

AL 28 &4zt YA Z S Friedman'
% Ozawa &2 A4e B3 F7HA @ye] dd A= wxd 43
ol 36% CPE7} 7}d £& @Astelux e e, 5 74 4y
of &% Aok wAasgorng 36% CPEZF 714 HAZT 2ol uldt ua
dol & oz By,

D MAFAEFY A FeHolere S vud u JLrss Ay

_44_



W Holery
=7F F7hE A
3, Abzol 2@ w Zspelou. weba
el d ol &

b
il
0
oy
>
%
=
ue
ox
o
ofN

7 ]-)\] f] ] O" E . -l
) A9l MRy 1A= 9487 a3
- . % pis q “—
= ] }\-1 o] A _1,]—0]] /V1 i %CPE > 4 } }ﬂ
4 2] °] 4 6C 2 %CPE > LDP

Ao A3 A =} T35 = = alw
e:| 3 o2
el on] o] Hlg o TR
— L \_._H oo
1SS Uy E ¥
L J—LZ}

_45_



- X B

[

7134

. Preexponential factor [min ]
: degree of conversion [ - |
: apparent activation energy [kcal/mol]
: reaction rate constant [min ']
. apparent order of reaction [ - |
: gas constant [1.987 cal/mol °K]
: absolute temperature at time t [ K |
. time [min]
: weight of sample at time t [mg]
: final weight of sample [mg]
© initial weight of sample [mg]

. heating rate [C/min]
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A Study on the Heat Resisting Characteristies
of Chlorinated Polyethylene

Lee, Han Byul

Dept. of Safety Engineering, Graduate School of Industry,

Pukyong National University

Abstract

For the study of heat resisting LDPE and increased heat resisting
chlorinated polyethylene were used.

LDPE has been used for the purpose of pipe laying and construction
facilities. to obtain the characteristics of heat resisting on LDPE and
chlorinated polyethylene, the experiments were done by using TGA, DSC
and FT-IR. The conclusions we have obtained are as bellow.

1) The thermal decomposition conditions of LDPE and 25%—~48% CPE
were studied using a dynamic thermogravimetry in N: gas by 20ml/min.
It was found that 36% CPE was the best characteristics on heat resisting.

2) The mathematic analysis method, differential (Friedman) and Integral
(Ozawa) method, were used to obtain activation energy of decomposition

on the reaction. The activation energies by the above methods agree with

._48_.



each other very well. The maximum average activation energy calculated
was 78.16kcal/mol on 36%CPE.

3) The thermal decomposition of LDPE and CPE were considered to be
carried out by main chain scission. and glass transition temperature were

increased by some amount of chlorination.
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