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ABSTRACT

Skin type {asymmetrac) reverse osmosis

membranes undergo an irreversible osmotic
dehydraticn upon coming into contacti{skin -
side) with salt solutiens.The extent of
consequent changes (in appearance;decre -
ase in:linear dimension,water flux and

salt rejection)are dependent on the salt
concentration.These ocbservations are co-
rrelated with the expected morpheological
changes taking place durang dehydration

(drying).It is thus speculated that such
phenomena may 1nadvertently happen duiing
the start-up phase of new RO units trea-
ting high salanity waters.To avert such
event it is recommended the starts up phase
to be programmed in such a way that feed

concentration s gracdually elevated to

its ultimate level.

INTRODUCTION

Asymmetryic reverse 0Smosis membranes
possess a delacate skin which can be ea-
sily affected by various environmental
and operational factors.lit is common
practice by the manufacturers topreserve
(atter guality control tests) and ship
their membrane modules with a dilute
agqueowrs solution of bactericides.When in-
stalled and ready for aoperation,1t is
necessary at the start,toc flucsh the mem-
brane modules with the saline feed water
before any pressure 15 applied.h puzz -
ling phenomencn occasionally noticed by
many practioners is that some new RO units
exhibit detericrated behavior (lower salt
rejecticn and lower water flux) right
from the start.The causes of these unde-
sired effects seem to have escaped attemnr

ticn of 1nvestaigators.

44

It is the purpose.of this brief report

to show some experiroental clues te ot of
the possible cauzges of such observations
It is our belief that it is probable that,
during the start-up phase,membrane under
goes an inadvertent osmetic dehydration
accompanied by irreversible changes in
1ts skin propertles.
EXAPERIMENTAL

To test the above hypothesis,experi -
ments were designed to observethe eftects
of osmotic dehydration on membrane pro

perties.Membrane discs (7.5 cm diam.)cut

out from the same sheet were exposed

{from their skin side) to varied concen-

trations of salt solutions (NaCl and KC1)

A recirculating RO system with three
cells was used to evaluate the properties
of the unexposed and exposed membranes

under identical c¢onditions (@1.5x107

ca

against Sthl NaCl) .

RESULTS

Upon exovosure,membrane's appearance
and dimensions guickly change.Concomitant
with these changes their RO properties
alter as well.In general,changes inappea-
rance resemble those seen during early

stages of air drying of membranes.Expo

svures from back side of the membrane

(even against saturated salt solutions)
showed no changes of the %Xind seen for

the skan side exposure.Results on chan -
ces involved in membrane dimension,water

flux and salt rejection as a function of

salt concentration are depicted Tigs (l)-~
(3).It is seen that they all follow escsenr

tially the same general pattern.

DISCUSSION

Needless to say,osmotic dehydration
can occur and has detrimental influence
on membrane properties.Departure of water
molecules from the intermolecular spaces
Wwithan the polymeric matrix of membrane

is inevitably accompanied by the loss of
volume on the one hand and formation of
extensive interchain bonds {i.e.tighter
domains) on the other.U0Obviously such mor
phological changes lead to lowering of

watér Flux.Formation of these tight do -
mains out of an originally uniform skin

layer is expected to be concomitant with
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appearance of defective and less selec

tive skin (i.e.lower salt rejection),

CONCLUSIONS

Inadvertent osmotic dehydration of the
skin layer which can occur during an im-
proper start-up of new RO installations

is deleterious to their membrane perfor-~

mance and may thus explain the early de-
teriorations noticed under some circums-
tances,It 1s therefore,recommended that
in the case of high salinity feed waters
the start-up phase should be programmed
in such a way that feed concentration is

gradually elevated to its ultimate level
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Figure {1) Relative Changés in membrane dimension vs.5alt concentration a) NacCl b)kCl
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