Recycling of food byproducts: Waste Cooking Oills
exploitation for industrial purposes
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Market share of Waste Cooking Qils derivatives

Overview

Waste Cooking Oils (WCQOs) are a mixture of exhausted vegetable olls, by-products of the food chain, which arise from private kitchens and
catering industries. Most of WCOs are originated from cooking processes, usually by deep frying. The amount of available WCOs is
Impressive: only in the European Union (EU), more than 4 million tons of WCOs are produced yearly and despite the high amount of
available oll, only the 25% is collected. It has been estimated that the amount of collected WCOs could increase from the current 1.2 L of
WCO/capita/year to 8 L and that about 15 million tons of WCOs are inadequately disposed every year worldwide, main through public
sewerage. The production of natural biolubricants represents the second main application of recycled WCOs, after the biodiesel formulation,
with a positive estimated trend during the next years. Nevertheless, a customized and optimized recycling process for obtain biolubricants
from WCOs has never been proposed.
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Table 1: selected volatiles compounds detected by Gas-Chromatography

Table 2: selected volatiles compounds detected by Gas-Chromatography

Entry RT M1 WCO O1 02 O3 O4 Analyte Entry RT WCO Treated oil WCO1 Compound

1 19573  nd.  0.7684 0.4901 0.4494  Limonene Figure 1: *H NMR zoom of aldehyde region 1 10132 0.72 0.43 Butanal, 3-methyl-

2 20.354 n.d. 1.8623  1.0677  1.2202 0.4494  Furan, 2-pentyl- 2 10.579  0.14 n.d. Butyl-cyclopentane

3 25.183 n.d. 4.0382 3.8689 4.0172 2.8489  2.4767 Nonanal B N e 3 26.756  11.05 n.d. Acetic acid

4 27.052  nd.  0.6783 05719 0.0791  0.1544 Furfural 03 //\\ P ™ N 4 27.498  12.72 0.17 Furtural

5 20158  nd. 05625 04577 0.4587 0.1700  0.5569 Cycc'l‘i’mh:ﬁ;;o"' ° 3101l 132 0.08 2-Furancarboxaldehyde, 5-methyl-
6 32.627  2.00 1.07 2-Decenal, (E)-

6 29.475 n.d. 0.4908 0.4230 0.4550 0.2407 0.2646 benzaldheyde - 39 695 191 nd. Euranmethanol

7 29.692 n.d. 0.6348 0.6042 0.5006 0.4925  0.7101 2-Nonenal o 30497 297 166 oFarmesene

8 32.423 n.d. 1.4988  1.4236  1.4708 1.3255  1.5066 2-Decenal 9 34857 106 0.35 > Undecenal

9 34.587 n.d. 1.0504 1.0649 1.0810 1.0060 0.6942  2-Undecenal = = = = 10 35117  1.01 0.29 2 4-Decadienal, isomer 1
11 35.997 4.48 0.39 2,4-Decadienal, isomer 2
12 36.215 1.91 n.d. Hexanoic acid

Table 3: main composition of samples calculated by *H NMR spectroscopy

Linolenic acid Linoleic acid Oleic acid SFA lodine

Sample

e ™ Table 4: main composition of samples calculated by *H NMR spectroscopy
number Water treatment affect
1 M1 1.9% 35.7% 46.4% 14.0% 106 the fatty acids profile of Analyte Prior to Filtration (WCO) A“e((NFC‘;'gf)”O“ 6’ reatment with bentonite does not\
2 WCO1 1.7% 19.1% 62.2% 15.4% 91 the waste vegetable oll at i lenic acid <a0; <20k affect the fatty acids profile of the
3 o1 1.8% 17.0% 63.7% 15 7% 88 pH =9 and at 80 °C (O4) R waste oil as observed in the case of
4 oo 179 17 6% 63 6% 15 106 o k / Linoleic acid 13% 10% @e water treatment. .
5 03 1.9% 18.4% 62.1% 15.8% 90 Oleic acid 0% 0% Jk LJM
6 04 3.7% 14.7% 63.4% 14.1% a5 SFA? 16% 16% . LJM -
lodine number 83.2 83.8 JLL A bg
Figure 2: 2D (left) and 3D (right) PCA score plot obtained from MS-ESI data "‘ | TR - & T
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2" full factorial design was employed in order to screen the effect of the main factors (pH, oil/H,O ratio, Temperature and Time) on the density and the flash point.

Table 6: Prevision of the best experimental
conditions for minimum and maximum density

Table 7. Experimental conditions corresponding to the
maximum and the minimum flash point value

. . . Figure 4: Main effect plot for flash
Figure 3: Main effect plot for density

point
0935 F : minimum (0.913 g/mL) | maximum (0.965 g/mL) 283 F - Minimum (262.9 °C) Maximum (289.5 °C)
093z - - ]
pH 4.0 6.0 21 ; pH 4.0 6.0
. 0828 3 - [ ]
i S i ]
E 0azs - _ OlI/HZO ratio 30.0 30.0 % 2748 B T T . Oil HZO 30.0 30.0
b ] Temperature 60.0 20.0 s [ _j Temperature 22 .4 60.0
082 = - - 4.0 275 |- ] .
pH QiliH; D Temperature Time Ime . . oH OilH,0 Temperaturs Tirne Time 23.9 5.0



