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A Study on Correlation of Fuel Characteristics and Combustion

Characteristics of Reformed Diesel Fuels by Ultrasonic
Irradiation (II)

(Correlation of Chemical Structure and Cetane Number)
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ABSTRACT

The main objective of this study is to investigate the correlation of chemical structure
and cetane number of reformed diesel fuels by ultrasonic irradiation.

In order to analyze the effect of the chemical structure and the cetane number of
reformed diesel fuels by ultrasonic irradiation, 'H-NMR was used.

From the study, following conclusive remarks can be made.

1) BI{=Branch Index), aromatics percentages, and H.(= e -methy! functional group) of
the reformed diesel fuels by ultrasonic irradiation decreased more than those of the

conventional diesel fuel.

2) All the cetane numbers which were calculated from carbon type structure and
hydrogen type distribution of the reformed diesel fuels increased more than those of the

conventional diesel fuel.

3) Using predicated equation of cetane number caculated from carbon type structure is
more reasonable than that caculated from hydrogen type distribution

4) BI, aromatics percentages, and H, on both of conventional fuel and reformed diesel
fuels by ultrasonic irradiation are inversely proportional to cetane number on these fuels.
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Table 1 Region of five hydrogen types on
'H-NMR spectrum

Hydrogen type| Chemcal shift from TMS, ppm
Heur 90 ~ 7.05
Hmar 705 -~ 65
Ha 40 -~ 18
H. 1.8 ~ 1.06
Hy 106 ~ 05
z‘Hi = 100 2)
H, _ Ho
CA-—II_;IHda,-f-Hm-f‘ETS— , C,= 55
. H
Cy= 2 Cy= Td 3

CA+C,,+C2+C3=100

3t Bl(Branch Index)& c¢]g&slgd=d oA
& gdde] 9 CHy/CH:Y H|&E m A9 5
g 52 gy EFE e Age wdE-
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Table 2 Region of six hydrogen types on
'"H-NMR Spectrum

Hydrogen type | Chemcal shift from TMS, ppm
Ha 92 ~ 705
H.o 705 ~ 62
H. 44 ~ 20
Hea 20 ~ 14
He 14 ~ 105
Hy 105 ~ 05

3iH, = 100 (5)
F =ﬁ Ay
! (Hal +Ha2)4
Fz'zﬂ A4Z +A5 311'5+A6 Hazo's

Ha * Hy 6)
F.=AH, +A3 InH,
Fi=Ay Hcl*’rAlOH
Fs=ApHs+ApHS

+ A]]Hcg

CN=A,+ kg:l F.(H) %)

o 7]A,
Ap = -484907 A, = 00165 A, = 10.8428
Az = 184686 A, = -9.0653 As = -02175
Ag = 03909 A; = -02254 Az = 3734
As = 03152 A = 17.1928 A, = -0.7683
Ap = -1.6835 A;; = 136658
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Table 3 'H-NMR integral intensities of
different samples in five chemical
shift regions

Proton type

Hdar Hmar Ha Hc Hd Sum
0 sec. || 312 | 404 |10.11|52.82|20.91| 100
30 sec. | 3.13 | 4.03 [10.10]53.0129.73| 100
60 sec. || 3.27 | 3.94 | 9.98 |53.11{29.71]| 100
90 sec. | 3.31 | 3.85 | 9.95 |52.98129.80 100
120 sec. || 3.30 | 3.87 | 994 |52.98|29.50| 100
150 sec. || 3.65 | 358 | 9.74 |53.20|29.83| 100
180 sec. | 3.73 | 3.79 | 899 |53.60]29.89| 100
¥ sec.  Ultrosonic irradiating time(second)

Sample

Table 5% ®B2Ux4E Ve 222 Table
39l BAIE 7 A 7-‘41-/0}59} (2 2 (3
$ Edz g2 ﬂx}% gl dig 'r‘xb}
?494 HEAe] waugog R Ao

Table 4 'H-NMR integral intensities of
different samples in six chemical
shift regions

Proton type
Ha{HoelHe | Ha | Ho | He (Sum
0 sec. [[3.04(3.95]9.86{13.34|40.58(25.23| 100
30 sec. 13.05]3.9419.83113.56140.61(29.01| 100
60 sec. [13.213.8719.62113.35]40.81|29.14] 100
90 sec. ||3.23]3.7619.69113.14141.00129.18] 100
120 sec. 3.22]3.7819.66113.23|40.93|29.18] 100
150 sec.13.5613.4919.4713.25(41.14{29.09] 100
180 sec.|3.63]3.6918.72113.72|41.16/29.08| 100

Sample

Table 5 The sum of the relative number
of carbon atoms in each regions

Sample Carbon atom number

Ca Cy Co Cs | Sum
O sec. |2354 | 765 149951836 100
30 sec. 12353 764 {50.10]1873] 100
60 sec. 12362 1 754 1501411870 100
90 sec. || 2357 | 752 | 500711884 100
120 sec. || 2357 | 752 | 50.07 1884 | 100
150 sec. | 23.73 | 735 |50.17 | 1875 | 100
180 sec. || 2381 | 6.79 | 50.60 | 1881 | 100
Fig. 5% Z&aoulal 2AA o] did Alg
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