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Abstract This paper reports on the experimental investigation carried out to evaluate the physical optimal conditions in
the absorption column to remove odorous hydrogen sulfide gas. Hydrogen sulfide gas, as a highly undesirable
contaminant, is most widely emitted from environmental treatment facilities. The absorbent mixed with natural
second metabolites extracted from conifer trees and chemical absorbent of 2-aminoethanol was applied to
remove it via chemical neutralization. The absorbent of natural second metabolites was achieved by a removal
efficiency of 20-40% by itself depending on the treatment conditions, but the complex absorbent mixed with
0.1% amine chemical provides the removal efficiency of 98%. The optimal removal efficiencies have been
examined against the two major parameters of temperature and pH. This study shows that the aqueous
solution by natural second metabolites can be used as an appropriate absorbent in the column absorbed for

the removal of hydrogen sulfide gas.
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Fig. 1. Picture of experimental apparatus. (a) Schematic diagram
of a scrubber tower. 1: tank of an essentail oil 2: scrubber
tower 3: wasted neutralized solution, 4: valve 5: P1,P2:
pump. (b) Picture of experimental apparatus.
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Fig. 2. A Chromatogram of extracted essential oil by GC-MS.
(a) GC-MS result of first extract solution by alcohol (b)
GC-MS result of second alcohol-extract solution from
residue remained from 1st extract (c) GC-MS result of
third alcohol-extract solution from residue remained from
2 nd extract (d) GC-MS result of plant extract by water.

FEo SR A AR AERRE AEY 24
OAREE 2R teket Ajgds 71 Ak & A3edlA
ARG Ao} s ol 358 A R 3RS
&F FY A7I8AI Bl oM FEEe ARA =Holth
2 A AJE-S monoterpene®] THH-E-0] 31 sesquiterpene -
9 diterpene 7] /-2 oFF AER] Z0F LERTE 53]
monoterpene] F-F%1 A5l &ZE, LHIS|E, AE, Al
2, JlzHzE, 4t o2 Y= 47 AUk

GC-MSE 1 2/4& gRlal & 23 AEdfi= AxE
I AAAefA THEo] Ae Ao dHA Yo F8 A
JIE-5-2 monoterpenesQ! A& 1T 4= ARk o-pinene
o] MASFE 100% Z oF 15%= Fr=o] Ack 121

2 ks olale) EARI0lE Y25} )e) ols}
o] FFEEE Aste Ta% vigoltt [14]. & ¥}
Fao FFEE Nav Fufd [14]0] w=d sl gt
Ao} dlel gl vl 298 KU ol AR} ofghe: S
oA 3.67v AL wIEkE<] B--oll= 5.88u)7F =Tk 12
U 8E R Bee) YO g 28 St g
g oA AFSE B8 Gulolxe Fslrde] 83lxrt
Z718Hk Table 1014 Bxo] AE35E & A=2814w
o] 4524 A% (n Heptanol, Linalool, a Terpineol, Geraniol,
D-Fenchyl alcohol, Pinocarneol, Cis-3-hexanol)& 24| A&
T AR Foll 259 ol 13.3%S ARSHE BRA 4
A B S ARRg 15 F8 ks WyYE
< monoterpenet Aol EF-E (-OH)7|7F E3E ] U&=
linalool, o-terpineol, geraniol A= #sl49} F3NES-
< 3fo] Aujol=ds FAgIL 72 S8l Eel oA
o]Foixl Aolm, WAy} AAHE WA 1F= Tl A=
G717} ARESSl] @G B2 Hshe ARks-e] Fsjo




KSBB Journal 425

e} Pels 7l Ee Poleal) Bk ol ge} A%
2220 e FHEES /M) o V99T,
wal gol Palrae] falwe Lwo) w24 g

FZo) B3l5AE 9 HS = H' 9 S 2 38
sl2]¥ HS = MEA®] o=@} §ES-& FZIAA or)i=
sighEo] |} T3k vigA oFFEAte} slshe o 2 Hkg-a)
o 72 AJee] 3leA 71AE o] 28 AIAA (RR'NH, +
H,S < RR'NH;' + HS") ©]23}3} HS o] 20| 2]=AF29}
o|2~H 2 w3l Fehkgo] JYPH) A= Asleie
EYHOZ 1AF o2 Jslri 7MAE Fete] 9714
3EHE 9 B2 EaiEo] wHth

ANEFZET AEHFAEL Table 190 AA3F sfshdE
ol 4] 2 EJZF2] a-terpineol 59 &H-27|9} vIFA 95
AP} e o2 wkgate] 7h AdE Y] FErAE ol
HZ 59 sJebdds B8l 53 (FERkeo] o FoAHA E
< JdZHZE A= AS TP OEA i TR
E AATH E9 o238} v A F3E Q3
E- 254 AN F3HES-S feshke Bolth ol
E3hlo] Q. 5A9) Sslrae BHoz 3 S55 o
72T} AEART) 2= ol H| 29 47279 F3}
Hhg-3to] o] FojZrk

22479 s ol SeHUES E287] o]
o= LS| =7], 2B |7} EglE o] e Aol B4
& 7ke) FHkE o2 9S FAshE a7 AlATE
Zh= Ao R 7P E =7 [7]0 AE87 T3
FRSTPES et 5, ol A3 Sshks 7
of 93t WS- A= AE LR 2VA7F= FH
© 97137 AkEEte] G 52 Wshe AoE MRS
o} [7]. ole} B2 i 7Rt AEARS) ofd vlEE
A FES "ol 1 E3EC] FH e A FH 22
AE=Z okl 4= Ut} o]e} 22 oA A3 TS
kg2 WES-EXRe] wid BAVE = Fela Tk
7} ME A 28 Odor Pairgl Ao2 Awalar gt} [15].
gslrds ko Fohe HAYIAES] A H7 1= A
Z, EFol FAY AIAE EHo= 3, 53] vlud
Ao A7l i HEHoE MZ Z3ANA 5,
A T WhHo g {7t AlAY H8E 4 ot [11].

Ol

(] pS 1 MEAHHEE2| 27|

M

12

e

A1 AMEF

Golrd 7h2 AAN ASHE 4B 13} AES
ople Fohhg-S Frky eld vk FEE Fohd
o) FARE Wavhsh B, Bole Fera 710}
AR, BRVA SRS frEdeh wland 21 AR e
HBRF] FAEE B SHilo] Z7lske] AEYfsle]
WSO Q3 FEo GHE BBk Tiasle] AT

Lo

&0 &  Plant extract + 0.2% MEA
@ Plant extract
3rd regression plot

Removal Efficiency (%)

1] 100 260 300 460 00 660 ] 860 a00 WDIDD 1100 1200
Time (sec)
Fig. 3. Comparisons of removal efficiencies between plant extract

and mixed absorbent at a 220 ppm concentration of H.S
at25°C,pH=7.2.
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Fig. 4. Removal efficiencies of hydrogen sulfide gas according to
initial concentration of hydrogen sulfide in the scrubber
tower. Experimental conditions were performed with
mixed absorbent of 0.1% MEA and explant extract at 2
5C, pH=7.2.
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Fig. 5. Experimental comparisons between distilled water and
plant extract solution Initial MEA concentration was 200 ppm.
(a) Experimental comparisons between distilled water and
plant extract solution supplied as a solvent depending upon
various MEA concentrations. Initial MEA concentration is
200 ppm, (b) Comparisons of removal differences between
distilled water and plant extract solution supplied as a
solvent depending upon various MEA concentrations.
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Fig. 6. Removal efficiencies of hydrogen sulfide gas depending
on temperature. Experimental conditions were performed
with mixed absorbents of 0.1% MEA and explant extract
at pH = 7.2 and initial concentration of hydrogen sulfide is

200 ppm.
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Fig. 7. Removal efficiencies of hydrogen sulfide gas depending on
pH. Experimental conditions were performed with mixed
absorbents of 0.1% MEA and explant extract at 25°C and
initial concentration of hydrogen sulfide is 200 ppm.
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