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Fig. 1 Chemical structure of poly(phthalazinone ether sulfone) { PPES) (B:D=1:1)
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Table 1 Volume fraction of additive/NMP mixtures at theta-conditions for PPES

Additive H,0 MeOH

EE EGME BO

Additive/ NMP 0.0591/0.9409 0.3113/0.6887

0.4075/0.5925 0.476/0,524 0.5281/0.4719

Fig. 6 The SEM photographs of PPES membranes with different EGME
a) EGME 15%; b) EGM 25% ; ¢) EGME 40% ; d) EGME 42%
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THE EFFECT OF NONSOLVENT ADDITIVES ON POLY(PHTHALAZINONE
ETHER SULFONE)MEMBRANE-FORMING SYSTEMS AND MEMBRANE
PROPERTIES AND STRUCTURE

SU Yi, JIAN Xigao, YANG Daling, LI Dongmei
( Depariment of Polymer Materials , Dalion University of Technology . Dalian  116012)

Abstract Polymer precipitation curves for the temary systems PPES/NMP/additive were determined by a titration
method . Membrane-forming additives used were H, 0, MeOH, EE, EGME and BO. The position of the precipitation
curve in the triangle phase diagram reflects the effect of the type of nonsolvent additive on the temary systems. In
addition, the effect can also be demonstrated by the different dropping rate of the intrinsic viscosities caused by
various nonsolvent additives. These results indicate that the polymer conformation in solutions varies with the use of
different additives . Besides the type of nonsolvent additive,the amount of nonsolvent additive can alter the polymer
conformation in selution somewhere . Along the path leading from the initial starting point up to near the precipitation
point,a stage would be reached in which the NMP/nonsolvent mixiure hecomes a theta-solvent for the polymer, and
the macromolecules would assume an unperturbed conformation . NMP/nonsolvent theta-compositions were determined
by the method of Elias using precipitation point data. A series of ultrafiliration membranes were made from
poly ( phthalazinone ether sulfone) with NMP as solvent. The membrane structure changes with the increase of the
content of nonsolvent additive. When the content of EGME additive is close to 40 wt% — the theia-composition of
NMFP/EGME mixture, the structure and properties of membranes change greatly.

Key words Poly( phthalazinone ether sulfone), Precipitation, Ultrafiltration membrane, Membrane properties and

structure



