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APPENDIX 1

MOLECULAR-WEIGHT DETERMINATION
by

Dilute Solution Viscosity

Molecular size is an importamt properfy that influences proces-
sing characteristics and determines finished product qualities. Consi-~
,defatioﬁ,of the size ofrpolymer molecules can be complex and highly
mathematicéi, but the basic principles arersimpie.

Number averagé molecﬁlar weight, iﬁu aﬁd weight average mole—
cular weight, Mw, afe two generai éxprésé@ons ;f mﬁiecular size,r
" The mosﬁ common way  fo measure number average molé;ular'weight_pf high
leymérs is osmomeﬁry;\ This measures the qsmqtic'preésurg of polymer
. solution-and pure solvent between semipermeable membranes. To defer-
mine the weight average molectlar weight, light scattering teeﬁniqdes
are.ﬁsed. | 7 |

The most widely used method to characterize fhe average mole~
cular weight of PVC is dilute-solution_visCometry(ZS).',This is by far
fhe easiest of thelvarious methods and requires_simple'apparatus,‘It;
is based on the fact that thelﬁiscosify of a solution of high—molecular-‘
weight polyﬁer i's ‘considerably greater'than the viscdsity of the solvent.
The.suggestion was made by Staudinger in 1930 that the relative magnitude
of this difference could be correlated with molecular weight(ZS). This
started numgrbus.investigations that have led to the present-day eoncepts
of dilute solution viscosity. .

N Classically, viséosity measufements are made so that [n], intrin-

sic viscosity, can be determined. This term is defined as
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[n] - 11 Tel

‘Qhere
n_- = relati\’e ViSCOSit
I'el ) : y

viscosity of solution
viscosity of solvent

and
cC = concentration & pbl&mer/lOOIml solution
The term ln nrel/C.is.Qeflngd as the iﬁhereﬁt.viscésity,;brilogariﬁhﬁié
viscosity numﬁer.

To &eﬁermine [ﬁ] of Ja polyﬁer; the inherent viscosities bf solu-
tions of Qarlous concentratlons of polymers are. determlned.and plotted
against the respective concegntration. The 1ntercept of the line at zero
’conéentration is [nl.

The measuremént of [n] aloné'giVeé oﬁly a relativé cémparigbﬁ éf
molecular welght between various samples of PVC. However, thelintrinsic

~viscosity can be related to the molecular welght M as follows C

The cofistants) K and @, @ne detexrmined for-a gi#en polymer/
solvent systemi| For PVC/tetrahydrofuran system at 25 °c; k I.SO'X 10_4,
a = 0.77¢34): Coqsequently, the molecular weight of PVC. samples can be

determined.
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