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DETERMINATION OF NANOFILTRATED MEMBRANE MASS TRANSF ER

RESISTANCE AFTER SEPARATION OF WHEY

Yuriy Zmiyevskiy, lvanna Kyrychuk, Valeriy Myronchu k
National University of Food Technologies, Kyiv, Ukraine, E-mail: yrazm@meta.ua

Introduction

Nanofiltration is a baromembrane process which idely used in various industries,
particularly in the food industry. If to compareniith reverse osmosis it is characterized by high
performance, lower power consumption and, moreavetlows separating monovalent ions of
polyvalent and macromolecular compounds [1]. Sudvaatage is the main reason for
development of new whey processing technologiesubyg nanofiltration [2, 3]. While
concentrating solids partial demineralization ofewhfirst of all, reduces the amount of moisture
evaporated in a vacuum evaporator, and with ithéurprocessing improves the crystallization
of lactose [4], which, in turn, reduces energy congtion during its spray drying [5], and
secondly, treating this whey on electrodialysisdeep demineralization is recommended [6], as
it increases the electrical conductivity and desesahe liquid volume which requires a smaller
pump that positively affects the power consumptibauch treatment [7].

However, fouling of membrane during separatiotigpiid medias is unavoidable, this leads
to growing of membrane mass transfer resistance aodsequently, to decreasing its
effectiveness. The reason for this, in most caisetje concentration polarization, adsorption,
gelling, sealing or blocking of pores [8]. Therenig data in the scientific literature concerning
mass transfer resistance of nanofiltrated memb@IAMN-P after separation of whey, which
requires a special research.

Therefore, the aim of this paper was to determiree talue of mass transfer resistance of
nanofiltrated membrane OPMN-P after separationtwybecause this is an important indicator
in assessing the level of membrane fouling.

Experiments

Pretreatment of the new membrane OPMN-P (JSC STadipor", Russia) was by filtering
distilled water at the operating pressure of 2.5aMd adjust a stable performance. Experiments
were conducted on a laboratory unit. The effeatieenbrane area was 4,3 >167.

Results and Discussion

The distilled water flux of the new membrane arespure of 2.5 MPa was 190.24%mh).
Dynamic viscosity of water at 20°C was 1004°1Pa s. Resistance membrang, Rvas
calculated, which was 4,7 ¥én"for membrane OPMN-P under the mention conditions.

It was found out that whey flux of the new membravees lower; this can be explained by
sorption of whey components and by active formatidndynamic membrane on it. After
reaching a concentration factor value of 1.25 the $tarted to decrease more slowly due to the
established dynamic equilibrium in the system. Afilee experiment the unit was filled by
distilled water and was left for 10 minutes withxer on. The distilled water was refilled and the
flux volume was determined. It was around 30.44/¢mfh) under those conditions. This value
was slightly lower than the initial flux while wheseparation. General resistance, &d mass
transfer resistance,Rof adsorbed components of whey on membrane wadoellated. Their
values were R= 29,5 - 18 m*, R = 24,7 - 18 m™. As we can see, whey components had
almost 5 times more resistance than membrane. iremembrane was removed and washed,
the surface was cleaned manually under runningjlédstvater, and flux was tested again, on
both distilled water and whey. Those procedureswepeated twice after which the active layer
of membrane was damaged. The data are preseniadlie. 1.

Based on the data achieved, we see that the flaamdfiltrated membranes was considerably
restored after mechanical cleaning. Obviously, nodsthe contaminants are adsorbed on the
membrane surface and only a small portion entdcsthre pores. However, this assumption is
not confirmed experimentally. During whey separmatm the washed membrane we noticed that
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the flux was larger. It is obvious that the new rbeame has a certain surface charge which leads
to intense absorption of the dissolved componeihistwin turn creates significant resistance of
mass transfer. By mechanical cleaning we washetbthimg layer that was not in direct contact
with the membrane surface; that affects the redigion of the membrane surface charge and
the subsequent intensity of the whey separatiorptien process. However, to confirm the
above additional studies are needed to be conducted

Table 1. Specific Membrane Capacity And Mass Trangir Resistance Values

J, dm®/(m? h) Ry, m™ Ry, m*
New membrane 190,24 4,7-1013 0
After nanofiltration of whey 30,44 29,4-1013 24,7-1013
After nanofiltration of whey
+ mechanical cleaning 170,83 52-1013 05-1013
After 2 cycles of
nanofiltration of Whe_y +2 139,51 6.4-1013 1,7-1013
cycles of mechanical
cleaning
After 3 cycles of
nanofiltration of whey + 3 149,47* 6,0-1013 1,3-1013
cycles of mechanical cleaing
*active Tayer of membrane was damaged

Repeated washing showed thatvikas increased almost three times (Table 1), atfihdbe
flux of separating whey remained at the same IéeMed authors [9] also noticed the increase in
mass transfer resistance when ultrafiltrating cotavater by number of repeated experiments.
Therefore, an important step in the developing stidal technologies is a study of nanofiltrated
membranes regeneration process by chemical readanitsstance.

Summary

It was found out that mass transfer resistancéhefnew nanofiltrated membrane OPMN-P
(JSC STC "Vladipor, Russia") at the pressure of P& is R, = 4,7 - 16* m™, however, this
figure rises to 6.25 times after whey separation e overall mass transfer resistance reaches
Rt = 29,4 - 18 m*. Mechanical cleaning of the membrane surface,ghptestores the flux but
leads to rapid membrane damage. The study of natdd membranes regeneration process
after whey separation using chemical reagentsomssing.
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