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2 9f: Torque rheometerE o]&3ldq 2 AYUx Zjddd (VLDPE)3#} AUx Zed gl
(LDPE)& €8 E¥ =31, LDPE 3 & ¥4, 7|43 §4& AU VLDPES
short chain branch (SCB)¢] 3ekd we Bz A3 EAL ZAEH] Y3t SCBe %A
v)7} A& th& VLDPE-1 (SCB ¥ 20 mole% )3 VLDPE-2 (SCB &3 15mole% )& Al&
sact. VLDPES £8§A%L LLDPESt tizA F70e $§30]|=2¢ low temperature
endotherm (LTE)#} high temperature endotherm (HTE)& Jehliglon, Edzo] 973 E4
< VLDPE¢] SCB %) o]&sh= A& JYehidch. VLDPE-1/LDPE &¥x=.9] LTE A%
o4 VLDPE-2/LDPE B =0 vlgle] §H B 7151949 HTE A% A9 #FAI31
At VLDPE-13 LDPE Edl=e] 2R3+ LDPE?] 3o wz} uj$- ewbstA Ztsiact.
Zejy VLDPE-2¢9} LDPE E3l=9] AA3l== LDPES] &3pd we} FA3M F7lsiden,
VLDPE-2/LDPE7} 20/809w ZAA3NEE 404%=2A M 4389, =3 VLDPE-2/
LDPE 20/80¢] <14 &4 E& 135 MPaz2A LDPE 9= Z3H v} oF 35 MPa Z7}39th.
%% VLDPE-2/LDPE 40/609] Q137 =% 23.2MPazZA, VLDPE ©% %33 E& 7|89
LLDPE/LDPE Edc=xt} & AAATE AUt o]RA2 VLDPES} LDPEQ] AWoA A
cocrystallizationdl] 2]% Aoz A} :

ABSTRACT: Very low density polyethylene (VLDPE) and low density polyethylene (LDPE)
were melt blended in a mixer equipped at torque rheometer. Thermal and mechanical proper-
ties of the blends were investigated with LDPE content. To investigate compatibilization ef-
fect on the blends with VLDPE with different short chain branch (SCB) content, VLDPE-1
and VLDPE-2 with SCB contents, 20 and 15 mole%, respectively were used. VLDPE homo-
polymer showed two melting peaks, i.e. low temperature endotherm (LTE) and high tempera-
ture endotherm (HTE). However, a melting temperature and a heat of fusion at LTE of
LDPE blends with VLDPE-1 were higher than them of LDPE blends with VLDPE-2 but.
they showed the same result at HTE. Thermalvproperties ‘of blends mainly depended on SCB
content of VLDPE. Crystallinity of LDPE blend with VLDPE-1 increased slowly with LDPE
content. But it increased abruptly with LDPE content in the blends with VLDPE-2. Maxi-
mum crystallinity of 40.4% was obtained in VLDPE-2/LDPE 20/80. Maximum tensile modu-
lus of 135 MPa was also obtained in VLDPE-2/L.DPE 20/80 and ihis_ is higher than that of
LDPE. Maximum tensile strength of 23.2 MPa was obtained in VLDPE-2/LDPE 40/60 and
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this is higher than that of pure VLDPE and LLDPE/LDPE blends. These results were ex-
plained by cocrystallization at the interface between VLDPE and LDPE.

Keywords: VLDPE, LDPE, blends, thermal properties, mechanical properties.
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Table 1. Characteristics of the Polymers Used

. . comonomer average
abbrevia- density
matenals i oo’ content  molecular manufacturer
ion o
mole%  weight, M,

VLDPE VLDPE-1 0881 20 85000  Norsolor
VLDPE VLDPE-2 0910 15 82000  Chem. Co.

Han Yang
LDPE LDPE  0.960 70000 Chem. Co.

o et SCBe] @3l we A3 549
H3lE zARY] 3l Wxel SCBe) o] M=

& VLDPEE Al4-3l¥d).
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£ AHg ST Bdse) EFLES) blades] WMuHE
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torque7}t AR FE F 202 F<t wHrEH

BAZAL BUEe] 93 EA4L& Al FAEHA
(DSC, Du Pont, model 2100)& o]&3&}] ZA}SIY
ot Egexe] Hee HAEdA 250 TR HoH
L€ £5& 10 C/min¥rh. zt EH= AJHe 4 o]
2 DSC ol A A4 #9171 3loll A|&& 200 Coll
A 582 7HEsld AAEY L, o]E& 10 C/min
o) 452 o) WZAIIEA 2R3 eE 2 2P
4 FHEUL, °lgd £F259 §HEL oA
I FUAE S $23MUA 23 JHEE I
Age A S 9 AFAEE (FHINAR LA
A R71E ol &3t ZTARIHEH, o9 cross-
head &%+ 10mm/min2 3¢, AL
Alge] Hx WHHo] 0.01% o3ty 7LV |=2RE F
st

FYT. 943 FHAA doA gL 1HE3
o (1) oz2RE AFA=E F3IAh

4H,
% Crystallinity = AH:" x 100 (1)
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4 H; . Heat of fusion of sample
4 HyY . Heat of fusion of 100% crystallized
specimen
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Figure 1. DSC R endotherm peaks of VLDPE-2/
LDPE blends and VLDPE-1 homopolymer.
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Figure 2. Crystallization thermograms of VLDPE-2/
LDPE blends and VLDPE-1 homopolymer.
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Table 2. Thermal Properties of VLDPE-1/LDPE
and VLDPE-2/LDPE Blends

crystallization melting
blend composition T.C* AH. | T,tc |4H!
VLDPE|LDPE | J/g [VLDPE LDPE | J/g
VLDPE-1/ 99.57
- LDPE 10249 100 23.58 120.65 30.09
VLDPE-2/ 97.10
LDPE 10357 - 137 12052 24.41
VLLII)I;EEI/ 102.44 9389 21.20 119.91 106.35 38.00
80/20 VLDPE-2/
LDPE 110.03 93.80 36.89 118.99 105.86 59.73
VLS;?E-:I/ 10102 96.10 27.79 12142 107.69 4647
60/40 VLDPE-2/
LDPE 105.66 95.61 54.46 120.02 107.60 75.59
VLDPE-1/ 97.00 4539 — 10888 55.18
LDPE :
40780 1 ppE-2/
. 7. 73. - 3. .
LDPE 107.31 97.16 73.14 108.33 82.68
VLDPE-1/ — 9805 6391 - 110.36 60.91
LDPE
20/80 VLDPE-2/
LDPE 99.52- 84.65 — 110.64 110.70
VLDPE/LDPE
- 7 . - . g
0/100 97.72  78.09 11545 97.79
¢ T.(C):Crystallization temperature.
b4 H, /g) :Total calories for crystallization.
¢ T, (°C):Melting temperature.
44 H; ((J/g):Total calories for fusion.
oei® 4o Wae AYTRe FEA B4
7= Aoz, gutd oz W AP L&A &

e (2)Ad ald ARYTH?

2y, T,°
T = o__ ~7erm 2
""" t4H, @
4714
T,° Melting temperature of 100% crys-
tallized
v, . Surface energy of lamellar
A4H,. Heat of fusion per unit volume
t . Thickness of lamellar
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Figure 3. Percent crystallinity of VLDPE-1/LDPE
and VLDPE-2/LDPE blends vs. VLDPE content.
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Figure 4. Tensile modulus of VLDPE-1/LDPE and
VLDPE-2/L.DPE blends vs. VLDPE content.
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Figure 5. Tensile strength of VLDPE-1/LDPE and
VLDPE-2/LDPE blends vs. VLDPE content.
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