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This research aims to study pyrolysis of used lubricating oil to liquid fuels over
fluid catalytic cracking catalyst in 1250 ml. continuous reactor to define the factors
such as temperature of 380-420 °C substance feed rate of 2-4 g/min and weight of
catalyst of 1-5% wt which affected to % yield of liquid oil products and % yield of
product distribution. While liquid oil product were analyzed by simulated gas
chromatograph. The results shown that the temperature of 420 °C feed rate of 2 g/min
and FCC catalyst of 4.09 % wt were optimum condition gave the highest liquid oil
products of 12.17 % wt while the product distribution at optimum condition were

analyzed naphtha of 29.73 % wt and diesel of 21.10 % wt respectively.
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Normal Plot of Residuals
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! Residuals vs. Run
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Normal Plot of Residuals
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Residuals vs. Run
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Parameters Product Yield (%owt.) Overall Yield (%wt.)
Long Naphtha
Run Temperature Feed rate Catalyst Liquid Gas Diesel Yield
o residue Yield
(T0) (g/min) (%wt.) (%owt.) (%owt.) (%wt.)
(%wt.) (Yowt.)
1.1 52.69 9.11 38.20 18.06 17.10
380 2 1
1.2 51.49 4.99 43.52 16.32 16.24
2.1 70.85 11.99 17.16 27.52 19.23
420 2 1
2.2 69.47 12.51 18.02 28.60 18.65
3.1 53.66 10.12 36.22 21.96 17.84
380 4 1
32 54.32 8.06 37.62 19.06 16.18
4.1 54.70 4.44 40.86 19.57 19.33
380 2 5
4.2 56.02 4.98 39.00 16.97 18.31




Parameters Product Yield (%wt.) Overall Yield (%owt.)
Long Naphtha
Run Temperature Feed rate Catalyst Liquid Gas Diesel Yield
o residue Yield
e (g/min) (%wt.) (%wt.) (Yowt.) (%wt.)
(%wt.) (%owt.)
5.1 76.79 20.13 3.08 36.28 12.89
420 4 1
5.2 73.57 21.65 4.78 38.90 11.17
6.1 58.12 10.29 31.59 24.03 16.45
380 4 5
6.2 55.64 10.69 33.67 21.47 15.41
7.1 80.95 13.12 5.93 28.32 24.37
420 2 5
7.2 etesy’] 14.74 7.89 30.26 23.13
8.1 83.12 15.55 1.33 40.26 9.77
420 4 5
8.2 80.86 15.19 3.95 41.74 10.55
9.1 54.73 19.15 26.12 22.98 12.04
9.2 400 3 3 58.14 21.15 20.71 20.06 18.02
9.3 56.80 22.49 20.71 19.31 18.18
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Parameters Product Yield (%wt.) Overall Yield (%owt.)
Feed Long | Naphtha | Kerosene | Diesel | Gasoil | Long residue
Run Temperature Catalyst | Liquid | Gas
o rate residue Yield Yield Yield Yield Yield
(o) (%wt.) | (%wt.) | (%wt.)
(g/min) (%wt.) | (%wt.) (% wt.) | (%wt.) | (% wt.) (%wt.)
1.1 53.66 | 10.12 | 36.22 21.96 3.79 17.84 1.57 8.50
380 4 1
1.2 54.32 8.06 37.62 19.06 5.39 16.18 0.59 13.10
2.1 61.74 | 13.97 | 24.29 27.32 3.43 17.41 4.56 9.02
400 4 1
22 63.40 | 1545 | 21.15 25.24 1.57 15.13 2.94 18.52
3.1 76.79 | 20.13 3.08 36.28 2.77 12.89 5.27 19.58
420 4 1
3.2 73.57 | 21.65 4.78 38.90 1.75 11.17 3.75 18.00
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Parameters Product Yield (%wt.) Overall Yield (%owt.)
Feed Long | Naphtha | Kerosene | Diesel | Gasoil | Long residue
Run Temperature Catalyst | Liquid | Gas
o rate residue Yield Yield Yield Yield Yield
(o) (%wt.) | (%wt.) | (%wt.)
(g/min) (%wt.) | (%wt.) (% wt.) | (%wt.) | (% wt.) (%wt.)
1.1 52.69 9.11 38.20 18.06 11.34 17.10 1.81 4.38
380 2 1
1.2 51.49 | 4.99 43.52 16.32 9.50 16.24 3.39 6.04
2.1 52.13 9.52 38.35 19.64 5.37 17.85 1.13 8.14
380 3 1
22 53.87 7.82 38.31 18 7.35 16.07 2.59 9.86
3.1 53.66 | 10.12 | 36.22 21.96 3.79 17.84 1.57 8.50
380 4 1
3.2 54.32 8.06 37.62 19.06 5.39 16.18 0.59 13.10
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Parameters Product Yield (%wt.) Overall Yield (%owt.)
Feed Long | Naphtha | Kerosene | Diesel | Gasoil | Long residue
Run Temperature Catalyst | Liquid | Gas
o rate residue Yield Yield Yield Yield Yield
(o) (%wt.) | (%wt.) | (%wt.)
(g/min) (%wt.) | (%wt.) (% wt.) | (%wt.) | (% wt.) (%wt.)
1.1 21.46 6.56 71.98 1.06 1.56 7.82 2.86 8.16
380 2 0
1.2 24.16 8.30 67.54 2.60 0.26 5.42 0.80 15.08
2.1 52.69 9.11 38.20 18.06 11.34 17.10 1.81 4.38
380 2 1
22 51.49 | 4.99 43.52 16.32 9.50 16.24 3.39 6.04
3.1 84.85 | 11.63 3.52 28.21 6.84 29.42 6.92 13.46
380 2 3
3.2 86.31 | 14.25 0.56 29.99 5.14 27.06 5.06 19.06
4.1 54770 | 4.44 40.86 19.57 8.26 19.33 2.79 4.75
380 2 5
4.2 56.02 | 4.98 39.00 16.97 6.14 18.31 0.53 14.07
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1. Contrast = (HATINUYDIAINITNADDIANE Treatment) x [ﬁiJ‘iJiZﬁVl‘ﬁ(-lﬁ?f]-i—l)EUﬂﬂ

fusnIesuasnsenszriedindls)]
2. Effect Estimate ,,  (EE) =2 (Contrast,; )/ n2"
3. Sum of Squares ,, , (SS)

k

SS,, =2 (Contrast ,, )’ /n2
4. Total of Sum of Squares (SS,)
abn
S, =222y’ -y N= $uumdunanamua
i=1 j=1 k=1
5. Sum of Squares Error (SS,)
SSp = SS;7SS uin eftect

6. Mean of Square (MS)

MS = SS / Degree of freedom
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7. % Normal Probability = [(Cumulative frequency — 0.5) x 100]

Total Cumulative frequency

/' MS

effect error

8.F,=MS
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