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A Study on the Silent Discharge in Petroleum Gas

Hiroshi IMmacawa, Yasuhiro Kacivama,
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Abstract

The silent electric discharge in petroleum gas with all glass discharge tube of 0.3 cm discharge
gap and alternating current of 60=s, 15KV was carried out and the composition of the gas
phase and liquid product was studied.

Hydrocarbons higher than C, disappears almost completely after discharge of 3 hours and
the contents of hydrogen and methane increase strongly in gas phase.

The existence of hydrocarbons higher than C,, in the liquid product can be expected from
its mean molecular weight, which varied with discharge time from 230 to 190.

The iodine value of liquid products changes from 2,01 to 1,3 during the discharge and
when compared with mean molecular weight, it appears that the liquid compound contains
more than one double bonds as mean.

The extraordinary high molecular weight and highly unsaturate character of liquid product
suggest the importance of reactions at the innear wall of discharge tube.

Through the period of discharge, the concentration of all gaseous components shows a
straight line relation suggesting the presence of close connection among their reaction velocities.

1. #

]

SR (FAITHIR) MITIE LT ey I s Ak ¢ &
L5 EEFHhSHMONTL S, IR F D)
WDSHE-F DRI H 5 72 b, Wil od S5 1T 1 21K K] e
AL ML LZ SN A A S 2L, A7H 4
R DBAEIIEIT DT H IO ERO WL hsdH B0
AT REE N D MIZ BB 5 UL 250 1 %
7280 NS SOCHE R D RIS N T dp B F 7 il sy
TS & B S HIR LT 2 & 9750 00 B2 LA BB U Al 2 i)
MY B ENNETH D728, HHMBOKR XML

MELTE, FCIT BICBREN L, bhbh
REHIT, ~N= MR E BRI Ak & 0 REE

WETE™ U7chs, S D720, Fih7 2 e i 4 17
O DOMRAZ 72D TC T4 3

O E T KK
Y e — = VKK

2. tEOHE
2o 1 J5iget 77 2
WD 7 a oo 25 otz BEETEO S HIC & 2
LT OHKIT Tablel DT L THBH, COHAA
MG TR 5 & 77 2 DWEHE L3 L 2 B oo A /il
ALIKFE A G T Esbhot, HR 2o 57
(T L7 4d Table 2, Table 3 o & &< T4
Table 1.

Composition of commercial petroleum gas.

Vol 2

Constituents “
C,H, i 0.86
CoH, 65.0
n-C,H,, ‘ 1.7
i-C,H,, | 24.7
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Table 2.

Composition of commercial petroleum gas.

Constituents 1 Vol %
CH, 1.8
C,H,, C,H, 1.1
C,H; 32
: }%
C,H, 34
1-C,H,, 14
n-C,H,,, i-C,H,, C,Hy 11
trans 2-C,H, 3.6
cis 2-C,Hy 2.5
Table 3.

Composition of commercal petroleum gas
washed with concentrated sulfuric acid.

Constituents Vol %
CH, 4.9
C,H; 2.1
C,H, 65.5

i-C,H,, 17.1
n-C,H,, 10. 4
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Fig. 1.

Apparatus for silent discharge
a: Gas inlet b: Gasoutlet c¢: Mercury manometer

d: Levelling bottle
f: Discharge tube

e: Liquid products collector
g: Copper gauze

h: Thermometer j: Low voltage transformer

k: High voltage transformer.
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Table 4. The reduced pressure destillation of liquid product.

Fract; Destillation temp. | Destillation pressure
raction oC mmHg
1 35~ 50 105 Colourless — pyo ) o1 idie
Transparent gh tluidity
2 50~ 70 Vi ” ”
70~ 90 Vi 7 ”
4 90~110 7 Y ”
Paleyellow
5 110~130 ” Transparent 7
6 130~150 ” Viscous
7 90~110 12
8 110~130 10 J Conc | Strong
9 130~150 ”
10 150~170 ”
11 170~183 ”
Residue 183~ ” Brown black high viscosity
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Table 5. The Refractive Index of liquid products.
Fraction Desitillagion temp. Desitillation pressure Refractive index
number mmHg
Original liquid — — 1.4696
2 50~ 70 105 1.4158
4 90~110 ” 1.4300
6 130~150 ” 1.4462
8 110~130 10 1.4560
10 150~-170 ” 1.4690
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Table 6. Composition of liquid product.
Weight %
Matter Discharge time Discharge time
15 min. 3hrs
C,, Olefine 0.5 2.7
n-Butane 2 4.1
n-Pentane 1.2 0.8
n-Hexane 3.6 2.6
C;, Olefine 1.5 0.7
2, 2, 4,-Trimethyl Pentane 7.2 3.6
Cg-Olefine 2.6 2.3
2, 2, 5,-Trimethyl Hexane 9.9 4.9
C,;-Olefine 7.9 4.8
C,,-Olefine 10.9 17
n-Decane 14.9 16.8
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Fig. 10. Contents of various hydro- Fig. 11. Contents of various hydro-

carbons in liquid product vs. carbons in liquid product vs.
number of carbons.

(Discharge time 3hrs.)

number of cabons.
(Discharge time 15 min.).
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