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Palmitic  Linoleic  Oleic lodine value sapo\r/g:j:stlon Smoke Vitamin E
Characteristics Acid Acid Acid  (grl,/100gr (mg KOH / 1gr point (mg /100 gr
(%) %) (%) T () oil)
Content 10.5 59.2 29.3 191 228 72
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Figure 1- Schematic of the micro-refining system (1- feed tank 2- pump 3- inverter 4- transmitter 5- input pressure
gauge 6- membrane module 7- membrane 8- permaete collection tank 9- weighing scale 10- output pressure gauge 11-
flow control valve)
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Figure 2- The effect of pressure on the flux of the degumming of corn oil micella (20:80) at flow rate of 0.5 and 1 m/s.
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Figure 3- The effect of flow rate on the flux of the degumming of corn oil micella (20:80) at constant pressures
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Figure 4- The effect of pressure on the neutralization process of corn oil (20:80) at a flow rate of 0.5 m/s and
temperatures of 30 (), 40 (b) and 50 C° (c) and a flow rate of 1 m/s and temperatures of 30 (d), 40 () and 50 © C (f).
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Figure 5- Examining the effect of temperature and pressure on the amount of flux in 15 minutes after the start of the
process (a= 0.5 m/sand b = 0.1 m/s)
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Table 2- Predominant mechanisms of membrane fouling in degumming and neutralization steps for micella
containing 80% oil

Blocking type Ln()iv t/(Rt/v) o T(CY V(mis) P(bar) Experiment type Row
0.9239 0.9689 0.9885 - 0.5 2 1
0.9137 0.9537 0.9828 - 1 2
Cake formation 0.8761 0.9263 0.9821 - 0.5 3 degumming 3
0.8723 0.9234 0.9816 - 1 4
0.8918 0.9437 0.9945 - 0.5 4 5
0.8571 0.9056 0.9655 - 1 6
0.9171 0.9825 0.9740 30 7
0.9583 0.9936 0.9267 40 0.5 8
0.9291 0.9858 0.9700 50 9 9
Standard 0.9810 0.9981 0.8282 30 10
0.9561 0.9899 0.9455 40 1 11
0.8655 0.9836 0.9759 50 12
0.9878 0.9992 0.7800 30 13
0.8514 0.9749 0.9447 40 0.5 14
Cake formation 0.9007 0.9620 0.9997 50 3 neutralization 15
Standard 0.9800 0.9906 0.9196 30 16
0.9221 0.9952 0.9545 40 1 17
Cake formation 0.9575 0.9783 0.9836 50 18
Standard 0.9902 0.9987 0.7969 30 19
0.9425 0.9821 0.9726 40 0.5 20
Cake formation 0.9152 0.9621 0.9967 50 4 21
Standard 0.9942 0.9966 0.8344 30 22
0.9042 0.9907 0.9728 40 1 23
Cake formation 0.8976 0.9692 0.9979 50 24
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Figure 6- The effect of pressure on flux during the degumming of corn micella oil with 30% hexane
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Figure 7- The effect of flow rate on flux during the degumming of corn micella oil with 30% hexane
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Figure 8- The effect of pressure on the neutralization process of corn oil (30:70) at a flow rate of 0.5 m/s and
temperatures of 30 (a), 40 (b) and 50 ° C (c) and a constant flow rate of 1 m/s and temperatures of 30 (d), 40 (e) and 50
°C(f)
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Figure 9- Investigating the effect of temperature and pressure on the amount of flux in 15 minutes after the start of
the process (a= 0.5 m/sand b =0.1 m/s)
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Table 3- Predominant mechanisms of membrane fouling in degumming and neutralization steps for micella
containing 70% oil

R

Blocking type Ln(ON (V) (O T(C% V(m/s) P(bar) Experimenttype Row
Cake formation 0.8727 0.9198 0.9751 - 0.5 9 1
0.8653 0.9122 0.9695 - 1 2
Standard 0.9452 0.9806 0.9726 - 0.5 3 degumming 3
0.8430 0.8828 0.9393 - 1 4
Cake formation 0.8225 0.8398 0.8881 - 0.5 4 5
0.8274 0.8473 0.8994 - 1 6
Standard 0.9761 0.9988 0.8335 30 7
Cake formation 0.8256 0.8765 0.9238 40 0.5 8
0.9101 0.9693 0.9963 50 5 9
Standard 0.9757 0.9908 0.9215 30 10
0.8992 0.9950 0.9699 40 1 11
Cake formation 0.9013 0.9859 0.9980 50 12
0.9925 0.9993 0.7492 30 13
0.9358 0.9948 0.7893 40 0.5 14
0.9044 0.9903 0.8702 50 3 neutralization 15
0.9805 0.9995 0.6670 30 16
0.9454 0.9994 0.8591 40 1 17
Standard 0.9675 0.9840 0.8726 50 18
0.9907 0.9980 0.8144 30 19
0.9835 0.9998 0.6868 40 0.5 20
0.9717 0.9997 0.7777 50 4 21
0.9925 0.9986 0.7931 30 22
0.9772 0.9999 0.7387 40 1 23
0.9359 0.9952 0.8958 50 24
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Table 4- The results of the physicochemical parameters of corn oil with 20% and 30%hexzane during classical
refining and passing the first and second stages of membrane filtration

Oil type Refining Acid value peroxide  phosphorus  phosphatide _Redness Yellowness

phase (mgKOH/qg) (mea/kg) (ma/kg) (%) index (R) index (YY)
Chemical Crude o_iI 4.5° 3.08° 2302 0.69Z 5.4° 70°
method Degumming 4.8° 3"b 265d 0.79 ] 5.52 70°
(classical) Neutrallz_atlon 0.08° 2.7 0.03 0.00009 3.9 70°
Bleaching 0.1°¢ o 0.03° 0.00009" 2.1° 57°
Corn 20% Filterationl 3.4° 1.66° 297" 0.89° 4.2 65"
Filteration2 0.05° 1.11% 0.03¢ 0.00009° 2.8° 60°
Corm 30% Filterationl 3.45° 1.59° 296" 0.89° 4.2 65"
Filteration2 0.05° 1.11% 0.03¢ 0.00009° 2.4° 60°

2o V75 5SasS sl pdaw 45 (gl saimd lis lie e 5 Bgys a0l 55 5 ikl jlre CBlysol = . Kle
(P<+/+Y)
The mean + standard deviation is reported. Non-similar Latin letters indicate significance at a probability level smaller than
1% (P < 0.01).
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Abstract

Introduction: Conventional methods for extracting oil from oil seeds all over the world lead
to high energy consumption, solvent recovery, high consumption of water and chemicals, etc.,
which in addition to reducing the quality of the extracted oil, also increases the cost of the
process. Therefore, current research, has evaluated the efficiency of the microfiltration system
made of polyvinylidene fluoride (PVDF) membrane in degumming and neutralization of
crude corn oil.

Materials and Methods: Crude corn oil miscellas were prepared using hexane solvent with
20:80 and 30:70 ratios and passed through the membrane under different operating
conditions. The variables include three levels of pressure (2, 3 and 4 bar), three levels of
temperature (30, 40, and 50 degrees of centigrade) and two levels of flow rate: (0.5 and 1.0
m/s). All treatments were carried out in triplicate order. Then, the performance parameters of
the two-stage membrane process (MF), including permeate flux and fouling mechanisms were
investigated.

Results: The results showed that for both micella, the flux decreased gradually and reached a
stable state. Surveying the simultaneous effect of temperature, pressure and flow rate through
the neutralization process for 20:80 micella, revealed that the highest flux attributed to
50 °C, 2 bar, 1.0 m/s. Also for 30:70 micella, the highest flux attributed to 40 °C, 3 bar, and
1.0 m/s.

Conclusion: The results of the physicochemical tests showed that refining corn oil using
PVDF membrane, could remove phospholipids up to 99.98%, free fatty acids up to 98.88%,
peroxide index up to 64%, redness index up to 55.55% and yellowness index up to 14%,
which is completely competitive with the classic oil purification method and possesses
advantages such as higher efficiency, lower energy and less use of chemicals and more
protection of the environment.
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