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ABSTRACT

Study of Reforming Characteristic Using Thermal Plasma

Seong Cheon Kim
Advisor : Prof. Young Nam Chun, Ph.D.
Department of Environmental Engineering,

Graduate School of Chosun University

The objective of this study is to development a DC Arc Plasma reformer. DC
Arc Plasma reformer is generated by air and arc discharge. High temperature
Plasma can generate very high temperatures using electricity. And it used to
burn a waste material or remove hazardous gas. Also, to produce the hydrogen
fuel and syngas from hydrocarbon.

High temperature plasma torch (so called plasmatron) was design for hydrogen
production reformer. Plasmatron is a compact fuel reformer for fuel about
several type.

Experiments were carried out to have the optimal operating conditions by
reforming propane. Partial oxidation which oxidizes as rich mixture was
achieved. Parametric studies were achieved about the effects of oxygen, vapor

,carbon dioxide and Ni-catalyst with propane and then with biogas.
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Fig. 3-1. Schematic diagram of a plasmatron reformer.

Fig. 3-2. Photograph of a plasmatron reformer.
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Table 1. Analytical item and method for experiment

Item Method
I Gas Chromatography
E (TCD) Molecularsieve 5A
co Gas Chromatography
(TCD) Molecularsieve 13X
CHy, CO2, CoHa, CoHy, Gas Chromatography
CsHs, CsHs, (TCD) HaySep R
Temperature R-type, K-type
P (Hydra data logger)

Fig. 3-8. Photograph of gas chromatography.
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Table 2. The composition of biogas from anaerobic digestion

Biogas composition (%)
Sample CH4/CO-
CHy COq CsHy H>O | Traces
485 46.53 0.96 3.6 0.31 1.03
48.2 37.6 7.62 6.1 0.28 1.28
60.3 28.4 6.14 4.7 0.46 2.12
Table 3, Table 4.0 T2 /AT nlo]o 7t~ g HEH AFE e

W A

Table 3. Experimental conditions and range of propane reforming

O/C3Hg ratio HO/C3Hg ratio CO»/C3Hg ratio Input
conditions | Without Cat." | Without Cat. | With Cat. | Without Cat.| With Cat. Power
Case R Case R-S1 | Case R-S2| Case R-DI | Case R-D2 | (kW)

range 094 ~ 148 43 ~ 10 6.1 ~ 81 08 ~ 3.05 8

VCat.: Catalyst.

Table 4. Experimental conditions and data for the reference condition of biogas

Component .
Conditions ratio O/C ratio VZ}II?rO%Z%VRE%UO Inplﬂ;{v%(;wer
(CH4/CO2) :
value 2.12 0.87 0.36 8
Experimental data
SynGas Syngas
components Non-reaction gas production H, vield Ener
(%) efficiency(%) | H/CO 2(%) converrlsi(;gnsz%)m
H, CO | CHy | COy | C3Hy |H20| CHy |CsHy| H2O
40.23] 1861 | 4.1 | 151 ] 0.06 [267| 896 | 8 | 89.5 | 2.16 61 54.4

; TFR : Total flow rate( # /min), ie., Biogas + Air + H-O
' Calculated by Eq. (16)
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