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Abstract

In this study, membrane process was used to remove omega-3 from the black sea sprat Clupeonella cultiventris
fish oil. For this purpose, neat polymeric membranes containing 14-17wt.% polyethersulfone (PES) were
fabricated by wet phase inversion technique and used for omega-3 removal. Gas chromatography (GC) analysis
of permeate showed that the neat membrane containing 17wt.% PES has the best maximum performance for
omega-3 removal (nearly 60%). To increase the oil permeation, stearic acid, paraffin and glycerol monostearate
additives were added to the polymeric solution as lipophilic compounds and then the properties of the
synthesized membranes were investigated using the Scanning electron microscope (SEM) and contact angle
(CA) analysis. The SEM results showed that the addition of these materials did not change the synthesized
membranes’ morphology significantly compared to neat membrane. Contact angle analysis results also
indicated that the lipophilicity of the membranes increased by addition of the lipophilic compounds. Liquid-
liquid displacement test showed that the pore size of the neat membrane is in the ultrafiltration range, which is
suitable for the removal of omega-3 molecules with a molecular weight of nearly 1000 Dalton as well. Addition
of the lipophilic compounds increased the permeation flux and reduced the percentage of omega-3 removal
compared to neat polyethersulfone membranes.

Keywords: Omega-3, Polyethersulfone membranes, Ultrafiltration, Stearic acid, Paraffin, Glycerol
monostearate
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3 (DHA) Docosahexaenoic acid
4 Cis Double Bond

3 Polydicyclopentadiene
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SEM MAG. 500 x TESCAN GEMMAG. 300 kx  Det SE L] G 8 Det SE VEOAN TESCAN
SEMHV 1500 WO 64402 mm EMHV 1500V WD 68221 mm 10um 7 SEMHY. 15008 WD 69578 mm 50 ym
Datedrvdh) DINANT Vac HVM RMRC Date(midly) 01N 1T Vac HiVac RMRC Date(middy) D1NANT Vac HiVac RMRC n

SEMMAG. 300k«  Det BE N SEM MAG. 500 X Det SE VEGANTESCAN SEMMAG 300kx  Det SE L]
BEMMV. 1500 WD 62153 mm EMHV 1500 WD 62 SEMMV 15000V WD 63039 mm
Date(midh): 011417 Vac: HiVac RMRC n Date(midh). 011 4IT7  Vac: HV: rMRC Ml Date(migy) 011417 Vae Hivae nuwcn

Det SE VEGAN TESC Dat SE
WO 68206 mm 1 ‘ ) 6.7356 mm 50 pm
Date(micn), 011417 Vac: H¥ac RMRC Ml Date(mian) 011417 Vac Hivac ruec [l
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L1 =0.20 ym L2=0.18 pm L1=0.22 pym L2=022pm @
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SEMMAG 3000k0  Det 5E VEGAN, TESCAN SEM MAG: 3000k« Det BE VEGALTESCAN
SEMHYV. 1500k WD 63038 mm MHV. 1500k WD 68588 mm .

Date(midy). 0114117 Vac. Hivac rurc [ Osteimen. o1anT vac rvac v /|

L1=023im
I

SEM MAG: 3000k Det SE VEGALTESCANSEM MAG: 3000k Det SE

VEGAL TESCAN
SEMHV. 1500k WD 6.8348mm FSEMHV 15006 WD 6.2153mm tum '
Date(mioy). 0111417 Vac: Hivac e [l Catecrions 011147 vac, Hivae v /|
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