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Preparation of Heating Fuel by the Recycling of High Viscosity Waste Oil
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To replace waste oil with the lowest grade which has high viscosity into heating fuel, light oil and buncker C oil in waste
oil was used and the fuel characteristic was analyzed by its concentration after mixing oil. The mixture conditions were con-
trolled by the reaction time (30 s~30 min) and kept by the reaction temperature (75 + 5 C) when mixing speed was stirred
at 3400 ~3600 rpm. We used the buncker C oil and light oil to decrease viscosity of waste oil and the dynamic viscosity
was decreased by 81~96%. Optimum mixing ratio (waste oil : buncker C oil : light oil) as heating fuel was 1 : 1 : 1.
Flash point, dynamic viscosity and heating value of this case were identified 78 ‘C, 20.02 mm®/s, 9158 keal/L respectively.
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Table 1. HLB Value of Surfactant

Lipophilic surfactant (HLB value) Hydrophilic surfactant (HLB value)

Sorbitan trioleate (1.6, span 85)  Polyoxyethylene sorbitan trioleate
Sorbitan sesquioleate (3.7, span 83) (11, tween 85)
Sorbitan tristearate (2.4, span 65) Polyoxyethylene sorbitan monooleate
Sorbitan monooleate (4.3, span 80) (15, tween 80)
Polyoxyethylene sorbitan tristearate
(11, tween 65)
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span ethyleneoxide tween

Figure 1. Chemical structure of span and tween.
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(reaction temperature: 75 + 5 C, reaction time: 30 s~30 min
stirring condition: 3400~3600 rpm)

Figure 2. Preparative scheme of heating fuel by the recycling of waste oil.
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Table 2. Layer Separation of Mixed Fuel by Span 80 and Tween 80

Table 3. Layer Separation by Varation of Emulsifier

Waste oil : light oil : water :

span 80 tween 80 (wt ratio) Phenomenon

Waste oil : light oil : water :
emulsifier
(80 : 10 : 10 : 2, wt ratio)

Phenomenon

Span83tween65 No separation
Span83tween80 No separation
Span83tween85 No separation
Span85tween65 No separation
Span85tween80 1% layer separation after 8 days
Span85tween85 0.68% layer separation after 8 days
Span80tween65 1.3% layer separation after just mixing

Table 4. Layer Separation by Variation of Stabilizer

Waste oil : light oil : water/stabilizer :

span83tween80 (80 : 10 : 10 : 2, wt ratio) Phenomenon

95:5:0:2 2% layer separation after just mixing
90 : 10 : 0 : 2 2% layer separation after 9 days
80 :20:0:2 2% layer separation after 1 days
70 :30:0:6 2% layer separation after just mixing
85 :5:10:2 1% layer separation after 3 days
80 : 10 : 10 : 2 7% layer separation after 1 days
60 : 30 :10:2 35% layer separation after just mixing
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Figure 3. Layer separation by variation of concentration in span 83 and

tween 80 (waste oil : light oil : water = 80 : 10 : 10 wt ratio).
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Table 5. The Mixture of Waste Oil/Buncker C Oil/Light Qil at 25 T

9 - 4z

Table 7. The Characteristics of Waste Qil by the Elemental Analysis

Waste oil : Buncker C oil : Light oil Sunken waste oil

(wt ratio) (vol%)
20 : 60 : 20 5.9
30 : 60 : 10 6.8
20 : 50 : 30 11.8
30 : 50 : 20 23.5
40 : 50 : 10 62.5
20 : 40 : 40 11.4
30 : 40 : 30 24.4
40 : 40 : 20 37.5

333 :333:333 11
20 : 30 : 50 153
30 : 30 : 40 23.5
40 : 30 : 30 353

Table 6. Mixing Solution of Waste Oil/Buncker C Oil/Light Oil/Water/
Emulsifier

Mixing ratio (wt ratio)

Phenomenon

Waste oil : light oil : water 10.3% layer separation

(80 : 10 : 10)
Waste oil : buncker C oil : light oil No layer separation
(30 : 60 : 10) high viscosity

Waste oil : buncker C oil : water | Mixing better than with emulsifier,

(30 : 60 : 10) no layer separation
Waste oil : buncker C oil : light oil|Low viscosity than with emulsifier,
: water no layer separation

(25 :55: 10 : 10)

Waste oil : buncker C oil : water :|Low viscosity than without emulsifier,
S83/T80 11.8% layere separation
(30 :60 : 10 :2)

Waste oil : buncker C oil : light oil
: water : S83/T80
(25 :55:10:10:2)

10.6% layer separation
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Figure 4. Heating value by the fuel contents of waste oil/buncker C
oil.
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Table 8. Fuel Characteristic of Waste Oil/buncker C QOil/light Oil/water
(wt ratio)

Experimental Value

Item of Test  Unit m 5 9 o
Sample 17 Sample 27 Sample 3” Sample 4
Dynamic 2
viscosity (40 T) mm®/s 100.3 41.11 20.02 19.91
Carbon residue  wt% 0.76 0.44 0.26 0.24
Heating oyl 8345 8497 9158 10116
value
Flash point T 108 88 78 106
“Waste oil (20) : buncker C oil (60) : light oil (20)
PWaste oil (20) : buncker C oil (50) : light oil (30)
“Waste oil (33.3) : buncker C oil (33.3) : light oil (33.3)
YWaste oil (20) : buncker C oil (40) : light oil (30) : water (10)
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