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Fig. 1  Structure of the channel device (a) and flow sys-
tem for the evaluation (b)

(a) TP: top plate ; GCP: gas channel plate ; SCP :
sample channel plate ; BP : bottom plate. ~ Adsorbent
material was placed in the sample channel plate. (b)
MFC : mass flow controller ; NV : needle valve ; CD :
channel device.
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Fig. 2 Flow diagram of the flow injection analysis
system used for measurement of sulfide absorbed in
the impinger

PP : Peristaltic pump ; I: six port valve for sample
injection with 70-uL sample loop ; FD : fluorescence
detector.
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Fig. 3 Removal efficiencies of the adsorbents placed in
the channel against air flow rate (a) and log scale plots
for the same data (b)

Black solid circles (@) are simulated for the perfect sink
(¢=1); (@) fresh limonite ; (A) limonite used for
desulfurization (inside); (M) same but surface ; (<)
active carbon ; (O) wall paper woven with Rush.
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Table 1 Sink efficiencies (&) obtained for several
adsorbents
Adsorbent £ R
Fresh limonite 0.50 0.9866
Limonite used for desulfurization (inside) 0.23 0.9958
Limonite used for desulfurization (surface) 0.18 0.9986
Active carbon 0.040  0.9999
Wall paper woven with Rush fibers 0.019  0.8162
Wall paper cloth made of polyvinyl chloride 0.021  0.9836

Correlation efficiencies R were obtained from log scale plot
(Fig. 3b).
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Fig. 4 Sink efficiency against sulfur content in limonite
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In this paper, a novel method is proposed to evaluate the performance of adsorbent material.
“Sink efficiency” is used as a parameter to express the performance of an adsorbent placed in a
gas flow channel. The sink efficiency varies from 0 (completely inert to the gas) to 1 (perfect
sink).  Different from conventional dynamic evaluation, the sink efficiency is a parameter that
does not depend on the gas flow rate and can be easily obtained from the relationship between
the removal efficiency and the gas flow rate, and from a simulation spreadsheet proposed
before. The removal efficiency at various flow rate can be obtained from the sink efficiency,
and it is valuable to design the removal column device. This method was applied to the
removal of hydrogen sulfide by limonite, active carbon and gas adsorptive wall papers.
Hydrogen sulfide was flowed through a channel, in which limonite was placed, and passed
hydrogen sulfide was absorbed in an alkaline solution to be measured as un-adsorbed gas by
flow injection analysis.  Sink efficiencies were obtained from a plot of the removal efficiencies
against the gas flow rate and the simulation program. According to the experiments, it was
found that the limonite surface did not work as a perfect, sink and the sink efficiency
decreased after use for the removal of hydrogen sulfide in a biogas generation plant. The
performance of gas adsorbing is also discussed from the view point of micro-scale characteris-
tics.
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