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Abstract - - Quantification and prediction of polydispersity of polymers from rheological propertics is an important research
area for the control of polymerization process. In this study polydispersity parameters ER and ET proposed by Shroff and
Mavridis were obtained from rheological properties for various polycthylenes with different molecular weights and their dis-
tribution. These polydispersity parameters have been tried to correlate with M,/M, obtained from GPC (Gel Permeation Chro-
matography). ER increased with the increase of M,/M,, whereas ET did not show any correlation with M,/M,. Especially
long chain braches of polyethylene affect the ER value significantly. In addition, even small change of high molecular
weight portion in their distribution has a dramatic effect on the ER value, which leads to the conclusion that rheological po-
lydispersity parameter, ER can detect the variation of polydispersity more scnsitively than GPC data.

Keywords: Molecular Weight Distribution, Polydispersity, Polyethylene, Viscoelasticity, Storage Modulus, Loss Modulus
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Table 1. Molecular weight and polydispersity from GPC and ER &
ET values for various polyethylenes

GRADE M, M./M, ER ET
HDPE-1 120785 4.25 0.709 1.60
HDPE-2 140314 4.95 0.627 1.30
HDPE-3 197900 4.98 0.832 1.30
HDPE-4 191698 12.2 3.64 154
HDPE-5 256081 149 3.80 n.d.*
HDPE-6 303242 14.9 4.02 n.d.
HDPE-7 300849 17.2 3.70 n.d.
HDPE-8 292523 20.0 4.01 n.d.
LDPE-1 204607 8.32 221 13.4
LDPE-2 254872 9.95 2.67 193
LDPE-3 254364 12.8 2.59 16.1
LDPE-4 124472 6.41 2.06 17.0
LDPE-5 134379 6.54 2.03 17.3
LDPE-6 149452 7.22 2.10 19.7
LDPE-7 183671 7.21 2.58 288
LLDPE-1 139627 5.29 0.594 1.38
LLDPE-2 171273 5.79 0.681 1.30
LLDPE-3 194156 4.10 0.755 1.42
LLDPE-4 243012 4.92 0.929 1.50

“n.d.: no detect because tand=1.5 is out of experimental range.
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Table 2. Effect of LCB on the polydispersity parameter, ER

HDPE-6 HDPE-9 HDPE-1
M, 303242 317549 120785
MM, 149 233 425
ER 402 2.95 0.71
LCB(EA/10000C) 32 0 0

Table 3. Effect of high molecular weight proportion on ER & ET

value
HDPE-10 HDPE-11 HDPE-12 HDPE-13
M, 130800 130300 139800 142500
M./M, 6.11 6.77 6.63 7.04
ER 0.924 2.51 3.06 3.34
ET 1.73 3.64 6.83 154
[zod Impact(kg.cm/cm) 9.5 15.6 19.7 294
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A plHEH, GPCAA vehtA] &= A =e] vv|
Hie) 7l = ERGo] & F7HE ESiH ol
o] Z7ke lzod FAES HAT SR &
21 FE fastE g At Eeled
Ao] A ool = A BEd dFE e VIAH 24

P
G'  : storage modulus
G"  : loss modulus
G : complex modulus
H : relaxation time spectrum
J? : steady state compliance
M, : number average molecular weight

M, : weight average molecular weight

az|a 24t
o  : frequency
No : zero shear viscosity

A, A 1038 A 33, 1998

o LN

.dlo 2
T
T, : number average relaxation time
T, : weight average relaxation time
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