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Abstract : A compact adsorption-based process for removal of carbon dioxide and nitrogen from natural gas has been discussed.
Among the adsorption-based processes, especially, the pressure swing adsorption (PSA) process has been a suitable unit operation
for the purification and separation of gas because of low operation energy and cost. A step cycle is made up of pressurization,
feed, equalization, blowdown and rinse. In this work, the PSA process is composed of zeolite 13X and carbon molecular sieve
(CMS) for removal of carbon dioxide and nitrogen from mixed gas containing CH4/CO»/N, (75:21:4 vol%). A CMS selectively
removes carbon dioxide and a zeolite 13X separates nitrogen from methane. CMS is investigated experimentally due to the high
throughput of the faster diffusing component (CO-). The gas composition of top, bottom and feed tank was measured with the gas
chromatography (GC) using TCD detector, helium as carrier gas and packed column for analysis of methane, carbon dioxide, and
nitrogen.
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: Mass Flow Controller
MFM] : Mass Flow Meter

: Gas Chromatography
P><{ : Air-operated Valve
& : Needle Valve

Figure 1. Diagram of PSA process.
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Figure 4. Plot of product concentration as a function of feed time (4
atm, room temp, feed flow = 1 liter/min, rinse = 50 ml/
min).

0]
o
1

N

\

Recovery (%)
S

\

300 360 420 480 540 600
Feed time (s)

Figure 5. Plot of product recovery as a function of feed time (4 atm,
room temp, feed flow = 1 liter/min, rinse = 50 ml/min).
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Figure 6. Plot of recovery and CH, concentration as a function of
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