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Fig. 4 FTIR of produced oil under conventional heating in the presence of ash.
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Fig. 5 H-NMR of produced oil under microwave irradiation in the presence of ash.
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Fig. 6 C-NMR of produced oil under microwave irradiation in the presence of ash.
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Table 2 Base on CNMR & HNMR , Average molecular property of produced oil in the presence of ash and Microwave heating.

Sample C, C, f n, n, 9 ® A T
Microwave Base 37.98 | 62.02 0.62 3.86 0.34 0.28 2.19 242 | 0.536
Microwave
43.49 | 56.51 0.56 33 0.32 0.21 2.53 2.15 0.509
Ash 25%
Microwave Ash 50% 31.89 | 68.11 0.68 3.49 0.32 0.19 3.03 291 0.614
C,;: Sum of aliphatic area component 9: Aromatic Condensation Index
C,: Sum of Aromatic area component nl: T: Substituent rings
No. of carbon in alkyl (paraffin) group ®: Aromatic condensation degree
f : Aromatic fraction (f +f =1) As: peripheral aromatic carbon
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Fig. 7 H-NMR of produced oil with and without ash by conventional heating.
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Fig. 8. C-NMR Spectrum of three produced oil samples under electron linear accelators or conventional microwave heating

in the presence of ash.
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Table 3. Base on CNMR & HNMR , Average molecular property of produced oil in the presence of ash and conventional

heating.
Sample C, C, £ n, n, 9 ® A, T
Conventional Base 28.19 | 71.81 0.71 4.7 0.37 0.29 222 2.46 0.41
Conventional Ash 25% | 25.76 74.24 0.74 5.5 0.4 0.47 2.68 2.84 0.42
Conventional Ash 50% | 21.46 | 78.54 0.78 5.8 0.4 0.53 3.05 3.36 0.47

C,: Sum of aliphatic area component
C,.: Sum of Aromatic area component
nl: No. of carbon in alkyl (paraffin) group
£ : Aromatic fraction (f +f =1)

9: Aromatic Condensation Index
T: Substituent rings
®: Aromatic condensation degree

As: peripheral aromatic carbon
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Table 4 oil extracted from oil shale sample by conventional and microwave heating in the presence of water.

Sample Microwave Heating Conventional heating
Oil Shale 45
Oil Shale
With 4.7
2.9 wt% water
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Fig. 9 Elemental analysis of extracted oil from oil shale by conventional and microwave heating in the presence of water.
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Fig. 10 SARA Analysis of extracted oil from oil shale by conventional and microwave heating in the presence of water.
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Fig. 11 FTIR spectrum of extracted oil by conventional and microwave heating in the presence of water.
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Fig. 12 HNMR spectrum of oil extracted from oil shale formation by conventional and microwave heating in the presence of
water.
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Fig. 13 CNMR spectrum of extracted oil from oil shale by conventional and microwave heating in the presence of water.
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Table 5 Average molecular indices calculated from CNMR and HNMR spectra for crude oil extracted from oil shale by con-

ventional and microwaves heating in the presence of water.

Sample C, C, f n, n, 9 ® A, T

Microwave Base 3798 | 62.02 | 0.62 3.86 0.34 0.28 2.19 2.42 0.536
Microwave 2.9% water 32.68 | 67.32 | 0.67 3.33 0.33 0.21 3.12 2.87 0.597
Conventional Base 28.19 | 71.81 | 0.71 4.7 0.37 0.29 222 2.46 0.41
Conventional 2.9% water 2452 | 75.84 | 0.75 5.94 0.37 0.44 2.72 2.89 0.49

C,: Sum of aliphatic area component 9: Aromatic Condensation Index

C,.: Sum of Aromatic area component T: Substituent rings
nl: No. of carbon in alkyl (paraffin) group ®: Aromatic condensation degree
f : Aromatic fraction (f +f =1) As: peripheral aromatic carbon
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