W

89

LLDPE o 4 & 4 Ik & 4> 4

N
MR A
AN S O <

Short—chain Branching Distribution of Linear Low

Density Polyethylene

Kouichi FUJIMOTO
Kensuke OGAWARA
Noriaki EMURA

An automatic apparatus for temperature-rising elution fractionation (TREF) was assembled to evaluate
rapidly the short-chain branching distribution (SCBD) of linear low density polyethylene (LLDPE),
The fractions of LLDPE fractionated by the TREF apparatus were found to elute at nearly the same

temperature as those collected by the more tedious ordinary column fractionation.

The use of commercial LLDPE with the present apparatus proved most of the specimens to be bimodal

in the short-chain branching distribution.

. & t & [

FERIVAEI R T X LBEREEEER) =51 v
(LDPE) i1, TR IR TS EFEEEFERY =5
vy (LLDPE) 1tk » T, ZOHEY B4 fF3h-o
2B b,

LLDPE 0#tt: - & o\, ¥4 S T
NTEY, RECLTOWRIBFEHI OB DM, FEE
L DUEE— KBS KT T %,

T LLDPE o—§#EED 5 b, BHEDIRHFEL R

WEEBZDLNRDDT, HTE - TEMMR, HE#H

WHE - IR EA TR M HETHIE IV, TOW, &
FE -5 TR GPC THEMASICHIESh, &
PR (IO - ) o Tit, BC-NMR %
THHBE 5,

Linl, MRS (SCBD) iwouwTi, #k
BREABC L %27 7 23 BIETFHII A TN BY 25, il
B EREEMLELTHD, T4ohfitahiThh
Tuiel,

T, 41 EJ, LLDPE » SCBD % {GHfdic
METE 2 HBA RS HERY #AFL, #Ekon s A

9 & DX R T 10,
WV ASEE S Ay, B LLDPE o SCBD » il L
720

2. IR 25

LLDPE %, fix 0EHENMEE (SCB) oo T
SHOESKTHD, =D SCB L » T, Bt~DYR
BENENLTD, 22T, ORISR TCE 525 FIH
LTHABE T2 DTH 5D, bickic, BSETI
7er—) -9 T h kOB bR T w5,

1/Ts=1/Typ=(R/4H,) - (V../V1)+ (Vi— 11 V?)
i, T BRRE, T.:m&, R:ZETH
AH, 3D B UBRLORIMEE, V,/Vi: 2 ) ~— L
D MERR, Vi BEOHRESER, n MMEFERD-<
SA—X—THb,

3. & =

®EL, Fig 1 WiRLICHRC, SHGR, REHIER
(F52), BHENBED - Tk b, BT H 5 &
YREL, AR BT 5, TOBRBOEROBE
L, FARmMB LI hlESh, va-F—EEsh

C21)



90 | REEEEPTRES 8% 25 (1984)

Control
unit

LR.

v tector| ]

R
Olmgm =3 ? Drain
4

J
Oven Recorder

o

Solvent tank

I
|
1
!
I
L

[

Degasser Pumo

Fig.1 Block diagram of TREF system.
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Table 1 Operation conditions for elution and

sample preparation

Elution condition

Flow rate 2 m¢/min,

Heating rate 1°C/min,

Column size 3/8inch¢ x 10 cm/¢
Inert support Glass Beads (4100 pm)
Elution range 30—120°C

Solvent O-dichrolobenzene
Sample preparation

135°C

0,05 wt%

5°C/hr

135—-R. T,

Dissolution temperature
Sample concentration
Cooling rate

Cooling range
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Fig.2 Elution curves of column fractionated samples

Column fractionated samples of LLDPE (by Xylene)

. o Degree of SCB¥ GPC
B Sample Elution temp. range (°C) (CHa,/10°C) Z T A
A 35.5~43.8 44.2 3800 710 5.4
B 46.5~54.0 34.9 4700 1000 4.7
C 59.0~67.9 22.3 6700 1600 4.2
D 74.5~79.8 11.4 7500 2700 2.8
E 84.7~89.4 2.7 9400 3200 2.9

Blend sample (Weight ratio)) A:C:E=1:1:1
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Fig.3 Relationship between elution temperature
and degree of SCB (Butene-1)
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Fig.4 SCBD curves of blend sample and indivi-
dual samples (A: C: E=1:1:1)—— blend
sample, -~ - - individual samples
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Table 3 Characteristics of commercial LLDPE samples
MI Density GPC DSC (°C) Degree of SCB® TREF Co-
Sample e T
(g/10min) (g/em®) A, A, Au/A, mp G, (CH3/10°C) N, N, N,/N, monomer
[ 0.8 0.92 6500 1300 5.1 120 98 19.5 19.5 9.93 1.96 1-Butene
Il 1.5 0.94 6100 1200 5.2 124 105 7.8 12.4 6.86 1.80 1-Butene
I 1.0 0.92 6200 1400 4.4 123 100 12.0 17.5 8.45 2.07 1-Octene
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SCBD curves for two commercial LLDPE
having different density. (—; HI=0.8, d=

10

0.92, ----; MI=1.5, d=0.94)
Sample Co-monomer MI  d
{——— I Butene-1 0.8 0.92
......... m Qctene- 1 1.0 0.92
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SCBD curves for two commercial LLDPE

with different co-monomer (——; MI=0.8,
d=0, 92, Butene-1, - - -~; MI=1.0, d=0.92,
Octene-1)
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