CHAPTER1

INTRODUCTION

1.1. Background of the Utilization of Natural Gas
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furnace. As a result, these natural resources cannot be used effectively since the
utilization of methane is less than the amount of methane. Furthermore, one of the
causes of greenhouse effect problem is the methane combustion [1-3].

For this reason, the utilization of methane for more increasing value is studied
by methane reforming to synthesis gas.



The synthesis gas (or syngas) is a mixture of carbon monoxide and hydrogen
that it may also contain nitrogen. It can use both mixed gas and pure gas as the raw
material in producing methanol, ammonia, liquefied petroleum gas (LPG), dimethyl
ether (DME), fuel cell and other derivative chemicals as the important feedstocks in
petrochemical industry, which is shown in Table 1.1 [4-5].

Table 1.1. The utilization of synthesis gas.
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This research was to study the steam reforming of methane on Nigo3Mgg 970

solid solution catalyst since this process can be used to produce synthesis gas at high
hydrogen for the utilization as raw material in the manufacture of fuel cell.
In addition, the ability of this catalyst is the control of coke formation during steam



reforming because small nickel particles formed on this catalyst are effective for the
inhibition of carbon deposition.

1.2. Objectives

1. To study the steam reforming of methane on Nipo3Mgp 970 solid solution
catalyst to synthesis gas at high hydrogen-carbon monoxide ratio.

2. To study the effect of Ni ‘,970 solid solution catalyst and various
process parameters. , steam to methane ratio, methane
feed rate, steam_feed rate ight on the performance in the

This research w: e : fq ming of methane on Nigo3Mgo 970
solid solution catalyst that :-e-- . / ' 5 stability and resistarce to carbon
deposition. The influence of‘H J = ating parameters, i.e. temperature,
steam to methane -'-'- methane ean ratgrand catalyst weight on the
performance in the stgam reforming of metha arried out. Moreover, rate of
reaction, which showed the bes mi ed.ﬂxe research procedures were
carried out as follows:
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experiment.

3. Test of the prepared apparatus for the experiment.

4. Preparation of the Nip03Mgoo70 solid solution catalyst and the catalyst
characterization by spectroscopic techniques.

5. Study of the influence of Nipo3Mgoe;O solid solution catalyst and

operating parameters on the performance in the steam reforming of
methane at atmospheric pressure :




5.1 Temperature (700-850 °C)

5.2 Steam to methane ratio (2.0, 4.0, 6.0, 8.0 and excess)
5.3 Methane feed rate (6.0 x 107 to 1.25 x 10™ mole/min)
5.4 Steam feed rate (1.0 x 10 to 0.15 mole/min)

5.5 Catalyst weight (2, 5, 8 and 10 g)

6. Summarization of the results.

1.4. Expected Results

The steam reformiiig 0f methane ofi-NigesiMgo 070 solid solution catalyst to
synthesis gas at high hydrogem=carbon ménoxide ratio and determination of rate
equation of reaction can. wr/ \

Wy "“\.\_

ﬂumwmwmn's
QWWNﬂ‘iﬂJﬂJW]'JﬂH’IaH



	Chapter I Introduction

	1.1 Background of the Utilization of Natural Gas
	1.2 Objectives
	1.3 Scope of the Research
	1.4 Expected Results


