Polymer(Korea) Vol. 19, No. 4, pp 478-487(1995)

T emperature Rising Elusion Fractionation9ll 2)3}

TEE 2AYE ZHAE 93 5H

o9 A Q-7 ¥ 4
g A TA, SeddiTn FgEt
(19943 129 26¥¢ H)

T hermal Properties of Fractionated Very Low Density
Polyethylene by Temperature Rising Elusion Fractionation

Jae Yeon Lee* and Bong Shik Kim '
*Korea Institute of Footwear Technology, High Performance mat’l. Lab., Pusan 614-100, Korea
Department of Industrial Chemistry, Yeungnam University, Gyongsan 712-749, Korea
(Recetved December 26, 1994)

& ¢F : Short chain branch (SCB)2] ZAdnlo] @} AU x Z]d€d (VLDPE)S] E2|& &
AL zAEH7] f8l felexd e 2E5iurt. A28 TREF (temperature rising elusion frac-
tionation) ol 98} 2a)3 VLDPES 723 £42 13C-NMR# FT-IR, €& EA& DSCE
o] &3l ZARIETH Z+ g2 &%) wie} 22]¥ VLDPEoA] FH o] i3t SCBY =Avl= &
gl el F71gtel W 71&e) Hust go] EfAF R ZAIT. 124 £2]" VLDPE
= 7129 B¢} t}E2A high temperature endotherm (HTE)3 low temperature endotherm
(LTE)E FAlel Jehiigich. =3 881227 371 wet SCBY 2487t 48y, HTE,
LTE a2lx AA3} 2x7) 27189t b8 Jejshs E4o4 VLDPE: vjAgt 427t &3
Hen, ojRALe g5 FH3IYCh £F Ao £2E VLDPES] ¢ poly(1l-butene)
o2 AzsE Aol BEHUH.

Abstract . Very low density polyethylene (VLDPE) was fractionated with elusion tempera-
ture by temperaturé rising elution fractionation (TREF). Structural and thermal properties
of the fractionated VLDPE were investigated by 13C-NMR, FT-IR, and DSC. The fractionat-
ed VLDPE with elusion temperature showed two endotherms, 1. e., higher temperature
endotherm (HTE) and lower temperature endotherm (LTE), and they continuously in-
creased with increasing elusion temperature. Crystallization behavior of the fractionated
VLDPE depended upon branch content in VLDPE. Melting and crystallization temperatures
increased with decrease of SCB content. Branch content decreased with increasing elusion
temperature. Phase separation was shown in fractionated VLDPE regardless of elusion tem-
perature. Micro-gel was shown in fractionated VLDPE at low temperature by TREF, which
it assumes to be poly(1-butene) in VLDPE.

Keywords . fractionation, VLDPE, structure properties, thermal properties.
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Fig. 1. Systematic diagram of temperature rising
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Fig. 2. FT-IR spectra of (a) uneluted VLDPE, elut-
ed VLDPE at (b) 45°C, (¢) 70°C, and (d) 90°C.
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Fig. 3. 13C-NMR spectra of eluted VLDPE at (a) 45
C, (b) 60°C, and (c) 90C.
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Fig. 4. SCB content and weight percent of eluted
VLDPE vs. elusion temperature.

B2ol vebd chemical shifte] AHFozRE
VLDPE9] tacticity= atacticd & ¢ 5 Ao,

f8)ero) wel 3]y VLDPEe] BC-NMR
2¥EgjoA] §2]2E7F 5718 wel 30 ppm
B4 PAHE yx19 CH,9 integral num-
ber7t S7}sle], VLDPESA F49] Zo)= SCB
o] z=Aule) YEFE o & AU

z+ exy g Reld VLDPES 2AH|9 SCB
x/Adule] BAE Fig. 4o Ueidieitt. ojw VLD
PE o) thgt SCBY =AHE mole% 2 JE}
Hglen, 27]d £Y43% A5 tiste 2+ £
5o weh £a¥ VLDPES £A4H]E Fig. 49
A%l GERAATH

SCBe| zAvle &ERE7F S wet
Wilfong'g258] B8} go] BFAHoE ZHAs}
Aok, g 2xE 30T ¢ &ui€ VLDPEY F
Hol| thste] SCBe ZAIMlE= 85 mole% & oj-$-
FA, 8527} 50T A¢ & 43 mole% 7t
7l FA3] AP =g 70CoA 22d
VLDPE®|4] SCB9] zAJH|= 20 mole% ) X%,
90CoM #2]¥ VLDPEAA SCBe =A4H[=
5.1 mole% 74x] &3] #adtivh 18y §2&
7} 90°C ©)4d9 oA 42 VLDPESA F
#o gk SCBe =A4vl= YA3sirt.

o|x¥ Fajofl )3 SCBY £X7} EFLIF AL

483



of A

Intensity

=7 -
/ \ (b)

(a)
1 L 1 —

0 10 20 30 40
Diffraction Angle (26)

Fig. 5. X-ray diffraction intensity profiles of (a)
uneluted VLDPE, eluted VLDPE at {(b) 457, (c) 70
C, and (d) 90C.
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Fig. 6. The endotherm peaks of eluted VLDPE at
45, 50, and 70C.
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Fig. 7. The endotherm peaks of eluted VLDPE at
80, 85, and 90°C.
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Fig. 9. SEM micrograph of fractured surface of VLDPE eluted at (a) 45°C, (b) 50°C, (¢) 707, and (d) 90<C.
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