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Figure 1 Schematic of the microfilteration system (1- feed tank 2- pump 3- inverter 4- transmitter 5- input
pressure gauge 6- membrane module 7- membrane 8- permeate collection tank 9- scale 10- output pressure
gauge 11- flow control valve).
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Figure 2 the effect of pressure on permeate flux through degumming process of canola oil micella (20:80)
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Table 1 Predominant folding mechanism of degumming and neutralization stages for canola oil micella (20:80)

Stage of the o R o Type of
raw process P(bar) V(m/s) T(C" Valnt tatv  vetv T(CY% folding
1 0.5 - 0.9709 0.9853  0.9056 -
2 standard
2 1.0 - 0.9892  0.9970 0.7559 -
3 Degumming 3 0.5 - 0.7538 0.7459  0.7933 - cake layer
4 1.0 - 0.9354 0.9911 0.9187 -
standard
5 4 0.5 - 0.9920 0.9958 0.7848 -
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Figure 6 the effect of pressure on permeate flux through degumming process of canola oil micella (30:70)
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Figure 7 the effect of flow rate on permeat flux through degumming of canola oil micella (30:70)
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(b) and 50 °C
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Table 2 Predominant folding mechanism of degumming and neutralization stages for canola oil micella (30:70)

Stage of the R Type of
raw p?oces . P(bar) V(m/s) T(C9 vaelnt tatv  vath fglpx)jing
1 0.5 - 0.9087 0.9528 0.9948
s 2 cake layer
2 1.0 - 0.8906 0.9366 0.9860
3 . 0.5 - 0.9806 0.9452 0.9726 intermediate
Degumming 3
4 1.0 - 0.8919 0.9495 0.9975 cake layer
5 A 0.5 - 0.9656 0.9863 0.9452 standard
6 1.0 - 0.9093 0.9488 0.9879
7 30 0.9140 0.9598 0.9938
8 2 0.5 40 0.8997 0.9535 0.9973
9 50  0.8477 0.8948 0.9364  cake layer
10 30 0.9230 0.9657 0.9917
11 3 0.5 40 0.8282 0.8507 0.8967
12 50 0.8538 0.9073 0.9634
13 Neutralization 30 0.9459 0.9801 0.9766 standard
14 4 0.5 40 0.8758 0.9304 0.9872 cake layer
15 50 0.7921 0.7986 0.7840 standard
16 30 0.9007 0.9776 0.9841
17 2 1.0 40 0.9111 0.9626 0.9952
18 50 0.8439 0.9206 0.9618 cake layer
19 3 10 30 0.9166 0.9755 0.9897
20 ) 40 0.9239 0.9622 0.9925
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4 1.0 40 0.8560 0.8994 0.9548
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Table 3 comparing physicochemical parameters of classic refining and membrane filtration process for 20% and
30% canola oil

Red Yellow

Type of Refining stade Acidity Proxide Phosphorus Phosphatide colour | colour

oil gstag (%) (meq/kg) (mg/kg) (%) index index
(R) (Y)

) Crude oil 1.4¢ 0.86¢ 294.6¢ 0.88¢ 5.1 708
C|6}55'C degumming 1.6° 0.70¢ 329-6a 0.98% 5.42 708
feflhled neutralization 0.07° 1.428 0.066° 0.00019¢ 3.8° 70°

o Bleaching 0.066° 0/00" 0.033¢ 0.00009¢ 2.0" 34°
Canola Filteration | 1.83° 0.63f 317.6° 0.95° 3.3¢ 70°
(20:80) Filteration 11 0.05¢ 1.11° 0.032¢ 0.00009¢ 2.8f 702
Canola Filteration | 1.83° 0.548 314.3¢ 0.094°¢ 2.9¢ 70°
(30:70) Filteration 11 0.05¢ 0.96° 0.031° 0.00009¢ 2.69 702

The results are reported as meanzstandard deviation. Dissimilar Latin letters indicate significance at the
probability level less than 1%
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Current research, has evaluated the efficiency of the membrane process in
degumming and neutralization of crude rapeseed oil. Crude rapeseed oil
miscellas were prepared using hexane solvent with 20:80 and 30:70 ratios.
In order to degumming, the micella passed through the membrane after
adding 0.3% of 85% (w/w) phosphoric acid, under three pressure levels of 2,
3, and 4bar and two flow speed of 0.5 and 1m/s; Then, for neutralization,
after adding NaOH aqueous solution in two concentrations of 10% and 30%
(w/v) the micella passed through the membrane, under the previous
conditions, as well as three temperature levels of 30, 40 and 50°C. The results
showed that for 20:80 micella, the flux gradually decreased with the passage
of time and reached a stable state after about 20 minutes. Surveying the
simultaneous effect of conditions throught the neutralization process for
20:80 micella, revealed that the highest flux corresponds to 40°C, 4bar,
1.0m/s. Surveying the simultaneous effect of temperature, pressure and flow
rate throught the neutralization process for 30:70 micella, has also revealed
that the highest flux corresponds to 50°C, 2bar, and 1.0m/s. The results of
the physicochemical tests also revealed that there is no significant difference
in the levels of phosphorus and phosphates in both membrane filtration and
conventional rifining methods (p<0.01); But acidity reduction for membrane
filtration method was significantly higher than that of classical refining
method (p<0.01). The reduction of peroxide index was also significantly
higher for classic refining method than membrane filtration method (p<0.01).
In terms of color, the results showed that the membrane filtration method
was not able to reduce the yellow color in crude oil, while the classic refining
method significantly reduced the yellow color (p<0.01). The red color index
for the classic method also had a significant decrease compared to the
membrane method (p<0.01).
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