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Characteristics of Hydrogen Sulfide Removal by
a Catalyst-assisted Plasma System
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Abstract

Catalyst-assisted plasma system with a DBD (Dielectric Barrier Discharge) reactor was used to remove hydrogen
sulfide, which is one of the odorous species in this study. The y-Al,O; and B-Zeolite catalysts impregnated by Ag,
Cu and Mn species were employed as catalysts and their H,S removal characteristics under plasmairradiation were
investigated. From the experimental study, we found that the H,S removal efficiency increases with decreasing space
velocity in the system and increasing specific input energy. Furthermore, -Zeolite catalysts are efficient to remove
H,S than y-Al,O; catalysts. Especially, the catalysts impregnated by Ag have higher removal efficiency than other
catalysts(Cu, Mn).
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Fig. 1. Experimental setup to remove H,S using a catalyst-assisted plasma process.
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Fig. 2. Internal structure of a discharge tube.
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Table 1. Experimental conditions for H,S removal.

Items Values and materials
Inlet concentration of H,S (ppm) 5
Space velocity (hr™t) 30,000~ 90,000
Specific input energy (Wh/m?) 0.15~1.8

Ag/CUMn y-ALOs,

Specific Surface Area Ag/Cu/Mn B-Zeolite

Support media v-Al,O;, B-Zeolite
Transition Metals Ag, Cu, Mn
Catalyst (support media+ 40~ 100
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(AgNO;, CuNO;, MNCly) & 274l BAMA 7|31, 1
g g BPAA e £k AFeolA] 3027k 2
wkel & 50°Ce] A F3) A7 A] 2417 S

Aot Ax= SuE fedel Y 47 dFvE
9= o] oF 105°CollA 24A|17F 7Ax3tar, Al 23

Sl 2 B00°C 71891716014 oF 10417 24 513e,
AzH Fhe) 224 54 BET (BELSORP-

mini I, BEL, Japan) 2 ©]&-3le] njmwldE 33}
©wn, SEM (JEOL, JSM-5600, Japan), EDX (Noran,
Noran SII-1609, USA) = st &) Abs}

.
RPN e 3

Sl

2.3 AMguiy

de] MAEE ofglE A QT R HY
o= &l el 5ppme &

3.1 Zoje S4EM
37 32 1AlLO;, B-Al&ete|E FAA el Ael
4l Ag, Cu, Mng Zb7+ gH31sE Sojj o] mA -

vhehd xdx}fsﬂuwm ofeh. A AR =
= 79 SRR Aol g4 Fiel wet &
gl e & 5 sdHk ol D‘X]z‘%lf’% 717
zol W37} A7 Aol Rol= Ao Zdo] 3
SN 7zl JFE w2 Aoz Awkn.
Park et al. (2003)& o]l dt F5722] W3} o3
AA &gel e v B usisin

14 o2t aly

(e}

u!

J. KOSAE Vol. 27, No. 4(2011)



¥

= i -
. 3 a F A
Bnm- 2020 28 24 260k L S ABB T  Hun B2
d -

5Wit% Mn/y-Al,0, 5wt% Mn/B-Zeolite

Fig. 3. SEM images of various catalysts (Magnification: x 5,000).
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Fig. 4. Qualitative analysis of prepared catalysts by an energy dispersive X-ray spectrometer.
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Fig. 6. H,S removal efficiency as a function of specific input energy (space velocity: 60000 hr™7).
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