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I ntroduction

Efforts worldwide, for transition to a circular emmy, aim at minimizing waste and
maximizing utilization of resources. Therefore,stiwork is focused on the recovery of
valuable marketable products from particular damgustry effluents by employing the cost
effective membrane separation technology. A pdeictype of “flushing stream” is dealt
with, resulting from washing of dairy product presing equipment (i.e. pipes, tanks, etc.)
with fresh water that takes place immediately adt&@ch processing run. Such streams loaded
with organic matter (mainly proteins and polysacites, in proportion depending on dairy
product processed) are commonly directed to thiet MAN treatment facility. This study, in
the context of an EC-funded project, aims at redagéecycling valuable compounds, thus
reducing the organic load of the wastewater treatrpkant and recycling/conserving water.

Material and Methods

The experimental set-up used for the experimentemoonstant pressure includes a SEPA-
ST model cylindrical test cell (Osmonics Inc., M@tonka, MN) accommodating a membrane
disk. All tests were performed with fluid agitati¢250 rpm). The imposed filtration pressure
was held constant via a nitrogen line, connectedht® SEPA-ST cylindrical cell. The

prevailing trans-membrane pressure (TMP) was muadtdoy a pressure transducer (Cole-
Palmer Instr. Co., USA) connected at the cell inldte permeate flux was determined by
measuring the permeate volume with an electronlianice (Mettler Toledo PB3001), which

was interfaced with a computer for continuous gatquisition. The main characteristics of
the various membranes employed in this study arersarized in Table 1. It is mentioned that
the so-called “flushing” stream from milk procegginas used as feed in all separation tests.

Table 1. Membrane characteristics.

Model (Manufacturer) Type Material (Ixejvgc?ign)
'\(/IVShzzj/nﬂ ﬁ)S)T Microfiltration Mixed cellulose ester 04m
( AMI%I-I\[/IE;A&{)?anes) Ultrafiltration Polyacrylonitrile 20 kDa
( A(ﬁ‘glcisapl) Ultrafiltration Polysulfone 20 kDa
NF270 Nanofiltration Polypiperazine 97.0 % Mg%0

(Dow Filmtec)

Results and Discussion

Dead-end filtration tests were carried out, in ¢ans pressure mode, using 3 types of
membranes; one MF membrane, two UF (i.e PAN 20 &bch PS 20 kDa) and one NF. MF
tests were performed at 10 psi, whereas UF and W#s rat 30 psi. The rejection

characteristics for all filtration tests are showrFigure 1. Concerning polysaccharides, that



are predominafy lactose with trace amounts of me«saccharidesral oligosaccharides, M
exhibits notabl€18.5%) rejecon despite its large pore size. These results si that lactose
(360 Da), in the presence of ions (mainly divalemay form larger polysaccharid
agglomerateshat are partially retained by the membr As expectedlJF membranes have
slightly better rejetion characteristics, with t PS UF membranexhibitinc approx. 30%
rejectionof the lactose. Finalljthe NF 270 membranéue to its substantially smaller pc
sizes (in the range of 258B0 Da) is capable @lmost completéactose rejection. The sar
trend holds for the rejection of the proteins af flushing stream; i.e. the rejection incree
with the decreasing mendre pore sizei.e MF>UF PAN —- UF PS— NF). However, it
should be noted th#be rejection omilk proteins issubstantially great compared to lactose
(i.,e. between83% to 100%). Finally,it is observed thatTOC and BOD rejectio
measurements are withihe aforementioned rejection coefficients of laetasd proteins. |
particular, the TOQejection profile is quite similar tthat oflactose due to the fathat the
latter is the main organic carbon cdbutor of the flushing streamse« Since the main
objective of this study is to achieve recovery oftblactose and proteins in an efficient w
it is obvious that NF-27@s preferable exhibitir the hghest (almost 100%) percenti of
valuable compounds rejectiornonetheless, energy consumptishculd be taken into
consideration to select the most appropriate memebgaocess for the separation of
specific waste stream. Thus, theededpermeability values for all menmane filtration
processes are as follswl2.5LMH/bar for the MF, 4.2 and 4.for the UF PAN anUF PS
respectively, and finally 4.0MH /bar for the nanofiltration.
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Figure 1. Membrane rejection (various parameters during labale des-end tests.

Conclusions

A particular dairywastewater stream was effectively tre. by membranes at I-scale for
recovery of saccharides and proteinanofiltration membraneappear to be promising
theycan achieve efficient separatiunder modest filtration pressufgne study isin progress
to evaluatethe fouling characteristi of membrane and to assess membrane pro
implementation at large scale, including cost eation. Ongoing fouling and lor-term tests
suggest that submerged UF membranes may be prefe@bpared to NF memtnes.
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