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ABSTR.ACT: Extensive melting and crystallization behaviors, dynamic mechanical relaxa-
tions, :¢nd rheological properties in three blends systems between linear low-density
(LLDP}) (1-octene comonomer) with low~density (LDPE) and high-density polyethylene
(HDPE | have been carried out to investigate the miscibility in the solid and melt states by
using  ifferential scanning calorimeter (DSC), dynamic mechanical thermal analyzer
(DMT/ ) and rheometrics mechanical spectrometer (RMS). In the LLDPE/LDPE blends,
two dis inct endotherms during melting or exotherms in crystallization were observed indicat-
ing the formation of separate crystals. The dynamic mechanical relaxations of the blends
showed the associated behavior with homopolymers in the fand y regions, implying that two
constitt ents are miscible in the amorphous phase, while the LLDPE dominates the a transi-
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tion. T e slight positive deviating blend (PDB) behavior of the melt viscosity indicates a pos-
sibility of immiscibility, but miscibility is suggested under severe processing condition. In the
LLDP),/HDPE system, a single peak was evident over the entire range of the blend composi-
tions curing melting and crystallization due to the cocrystallization. The heat of fusion or
crystal ization of the blends was linearly varied by the incorporation of HDPE. The dynamic
mecha iical ¢, 8 and y relaxations of the blends displayed the intermediate behaviors of the
constit 1ents, which were reminiscent of the characteristics of typical miscible blends. Log
additiv : behavior of the melt viscosity supports that this system is miscible in the solid and
melt s ates. In the LDPE/HDPE blend, a single melting or crystallization peak which was
strong y influenced by the HDPE was observed for the most blend compositions except the 80
% LD ’E. The @ relaxation was dominated by the HDPE, while the 8and y ones showed in-
termed ate behavior of the constituents. Miscibility might be presented based on the log
additiv 2 rule of the melt viscosity. Thus this system is suggested to be miscible in amorphous
phase .ind melt states, while immiscible in crystalline phase. In the WAXD studies, the three
blends systems imply no discrete difference in lattice spacing except a slight increase in

(110) liffraction on the LLDPE/HDPE.

Keywo: ds: miscibility, amorphous phase, crystalline phase, solid and melt states, dynamic relaxat-
ional and rheological properties, polyethylene blends, 1-octene comonomer LLDPE.

A

g e Az W JeddlM ueE o
sy Eeelr (A2 FYdEd) AR
FER (IR = FoEd) oz Y= .

a2y el Az 71ee] @A Hald 23
Al A% AL e FeldEd 9 AxE 7HsEHA
HAx, 1Y ZelogA s 308 Zejogl g

de Baksix oA Hgich
2R, 181, 1-29 59 o2} g
2ZEA LLOPEE, 0@ 2ol Wge

U G § g0l B ] S
LLDPE= /'a} 2 LDPE%} v|udte] £ uf Q% 7}

T o olyeg} heat sealing®} 33 74¥ APz T
A $48 4124 Yehle v 7kl 2417}
Aot 22]3te] LLDPES £52+= 2 A%l hot-
tackd, WEA 37 HEA <l %° ol 2HE
dg, 4E87), AU, Wl 5 B& Rojz £
87 Zd5 1 Yok delEow LLDPE‘,] EA44)
FFE Fe Adde BAF, B2 Bx a9 F
£ Z4(SCB: short chain branch)2A] Ex}gFo
33 3 £¥71 FE275 71AE EHL SUEHA H

318

919 g/cm’®e} A% 1,0007]9] 4w oF 12749
SCB7} gled, 71 7} $7184E UeEs
A58 AT T YolxA Htt. = Dow, Exxon
SoME x5 22X 2 SCB S8 3&SA =
A BL AT & Qe 49 CGCT(constrained
geometry catalyst technology)glu E2$=
metallocene £o) 9 4 714& 7fdsted LLDPE
o 48 HYE oS gdiAzIn led, FHIdde
LLDPE?} £4:3 -804 o2 Zgjoedalz) 2l
Fated AMEEAY T2 Fo Eeloddl g tAsts
AgA] ol 2%t} oo vlsle LDPE= 1,0007)¢]
@A 309709 E4E AYq glew, LLDPER
t} o B& SCB% LCB(long chain branching) &
st Qlo] Tl o] o3 g AHxeolw,
HDPE<] 7 $0lli= 1,000712] gkt 570 v|9te] &
HE AU U

T4 FFAAe] LLDPE, LDPE 18]12 HDPE A
olell A A 3HAE Bk ot 484 =
20} 7}54S WESHE 9tk LLDPES 2e 71 A
S5 AR Qo] A9 FHY MEE Qe

-~

-

Polymer(Korea) Vol. 20, No. 2, March 1996



Eojdg

@

LDPE¢} 929 oM fAMdE AU=IgE, 13
TolH Z47F ¢ gle HDPESR= w413 Aksdel
A fFARE Bele .

LLDPES} t}z Zededsge Ed=, £,
LLDPE/HDPE}® MDPE (medium-density poly-
ethylene)/LLDP 1,1 LLDPE/LDPE,'*!! =2]11
LDPE/HDPE® 5o} ofg] &tzxp5ol| oJste] ZAls]
o] v} 48 HDPES LLDPE (ofglal-1-2=El
FEEA)Y AqolAEe? BAS ST RS

T4 A8 Alelel 4 FZAS dojut, o 8 28
y o] A A o)& U= HIHA 484
sl & F Ux FHA A4, 38 A
B, W) ojgal 1-2le] LLDPE/
LDPE! Alxdlo A 50/50 Z#l=9 73 %, By
FAel A 3} q o
A=A om, ¢ 39 Oﬂ*i\_ g o 78‘3&01 TEEA
or. 2aske Zilolgd EFEY AL, oE 2
3} 21%0 2 AnZ st FHTB

Utracki=!* [ LDPEE 7|3 o3 3loj LLDPE,
LDPE 12]21 PI? (polypropylene) S3} @i 5}od
|& Aol AFE AHBE, WEEY £
A = E0) log adlitive ruleo4] Hlojuls HES B
Qeom Ade /tE ¢lade] ALsHE F§, 22
Mz Ay o] $22RE Y positive deviationd
el ooy, 7E0] M2 ¥hiEtR S ¢ negative
deviationS Ye At

aE)sied B :EAlAdE A, ved, A g
7 agla 53] AEEe JdelA HH 1 Aol
ST U= AR F 1-88E Ziny

+50] 1 LLDPEE o] §3le] Zeloga
=9 &§3 AAE AF, &§ e fusH
g4 g B IEL y Ho| S AR olE
=9 uAe 28 AulolAY 484e At
. DSCe} WAXD= 14 Aeje) 24 499 AT
& FASIG [MTAZ 1 Aeie) 2487 743
Aol AAEE 2 WEgter, RMSE §§ AJH9 &
W ABo2 S4oIA) H84E BRI

[T

ol Nj{f lﬂ

o r

B\t

L’ Nl‘ff ot tlz Ku o

S

AR W AHE HZ 2 A7 AL NaES

Zeo| 208 25 19963 39

gase] @A, AN L KU T4

Table 1. Characteristics of the Materials

LLDPE
LDPE (1-octene/1-butene)© HDPE

Brand name 5316%/210H® FQ110/FU149M BD 800
Density(g/em?)  0.920/0.920 0.919/0.919  0.953
Melt index

.80/0. 0.90/1. .
(g/10min) 0.80/0.30 90/1.0 0.25

4. used in LILDPE/LDPE system.
b used in LDPE/HDPE system.
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Fig. 1. DSC melt ng and crystallization thermograms
of the LLDPE/L JPE blends. The blend ratio of a :
100/0, b : 80/20, ¢ : 60/40, d : 50/50, e : 40/60, f :
20/80, g : 0/100.
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Fig. 2. T,,, T. and heat of fusion (H,) as a function of
the LDPE content in the LLDPE/LDPE blends.

T melting temperature of LDPE, 7,,,: melting
temperature of LLDPE, T, ! crystallization tempera-
ture of LDPE, T, : crystallization temperature of
LLDPE.
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Fig. 4. DSC mel.ing and crystallization thermograms
of the LLDPE/IDPE blends. The symbols from a to
g are the same ¢5 in Fig. 1.
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