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ABSTRACT : We studied to develop high-efficiency removal system of odor and VOCs(Volatile Organic Compounds) from
environmental infrastructure facilities and oil refineries, painting facilities and so on. It can replace RTO and RCO. We tried an
removal experiment for VOCs (toluene, xylene, benzene, MEK(methyl ethyl ketone), ethanol, formalin etc. and odor compounds
(hydrogen sulfide, etc.). In process, as pre-treatment we used the scrubber with vortex flow (Multi-scrone) to remove the
hydrophilic VOCs and as post-treatment, used fibrous bio-filter to remove the hydrophobic VOCs. This hybrid system remove with
high efficiency both the hydrophilic VOCs and hydrophobic VOCs. And we tried to make this system to be compact. In experiment
using Multi-scrone, contact time is 2~3 seconds and absorption scrubbing water is diaphragm-type electrolysis water. hydrophilic
VOC:s like ethanol and relatively hydrophilic odor compounds like hydrogen sulfide is excellent, these substances has been removed
almost completely, respectively 95~99%, 93~97%. And for MEK, formalin also Showed a high removal efficiency, respectively
78~90%, 72~85%. But in experiment using Multi-scrone, the hydrophobic VOCs like BTX showed a low removal efficiency,
respectively 16~22%, 12~18%, 8~16%. In hydrophobic VOCs, toluene removal experiment using fibrous bio-filter, early efficiency
was low but after 10days, adaptation period showed high efficiency 85~95%. but in the mixed phase, toluene and MEK efficiency
reduced 5~10%. this show microorganism treat first MEK easy to remove. The removal efficiency for MEK using the fibrous bio-
filter was stable, 80~92%. This hybrid system is also high economical efficiency for RTO. This system reduce more than 50% the
cost of equipment and maintenance. As a result, we expect this technology is in the limelight as high efficiency treatment of VOCs
in mid-low price.

Key words : VOCs(The volatile organic compounds), Multi-Scrone(The vortex absorption tower), Fibrous bio-filter, Odor,

Electrolysis

29 : & AFoA= A7 RAIAT Haa, BEAA ol sk ofF 2 A §713RHE(VOCs Volatile Organic
Compounds)& Agst=dl F2 AMEEE RTOL RTOE dAE = e $A7IY 188 AHr|aS /NYstaAl shaich
toluene, xylene, benzene, MEK, ethanol, hydrogen sulfide, formalin 5= * 2|4 VOCs&} 22 AAstaL A 2]i2]
2 A2 A7 AAZAE o]-8ate] A9 o W VOCsE AlA L 232 A4 Hlo] & o]-8-3o] Z4=4d VOCs
gk ohlgl &4 VOCsE BF 8820 R AP|dle slo| B E 7]&aS 7dsh= sAlo VOCs 2318 27|15 HHESHA s}
=0 FHS T A3FA AR oA HEAITEE 2~3% &8 A4S vl A a2 AM-SIE f J4=/d VOCs
E29] ethanol¥ A& o2 A oFFEZ 2] hydrogen sulfidex= 22} 95~99%, 93~97%2 A 2] & 5HA| Al A = ek, E3H
MEK, formalin®] A2|&&2 2t} 78~90%, 72~85%= &2 AAEIE U Slet. BhHo 444 5722l toluene, xylene,
benzene?]] gt A3|FA] MAAA] O] A2l a-&S 2+ 16~22%, 12~18%, 8~16%2.2 A Uepitt k|0 443 He|as-S
Al FAEE ER1E = ATt A4 Hlo]| 2= toluene?] -9 Z7]ol= Agago] A U =5-717H1 7~10€4
7} A o] FRE = nAE el 2E B3 T0% o] AAES B o o|F 85~95%2] A a-E-& Bt AT MEK7t
23 A= 5~10%8 =Y A A AT Uegl=t o= uldE=0] AEsl] 412 MEKE %4 A2eh= J%F
ujolgkal AR Et MEKe| tfgh A4k vlol e g o] Has-2 80~92%= P ZH AeagS Bt FAL SHAAE
2ZPQ1 RTO o] AlAdH] 2 S22 E A3sh 4= glo] 5, %17} VOCs A 2)7|e 2 ZRgi-S A0 AbrEr)
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Fig. 1. Guide vane and unit scrone.
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Q7188 FRoA AHEE AT F FFo2E IrOy-
Sn0y/Ti v A= 84 A
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2)9] B5e Fig 304 Hof X|= Hpe} At}
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Fig. 3. Electrolysis

Table 1. Concentration of various VOCs and operation

conditions in this study 2.2, A4
X X - = A 235} ot=
ot Compounds Concentration | Retention Time(sec)/ 2.2.1. 5l0|H2|E VOCs &4/X2| SYSTEMS 0|85t 245
(ppm) Operation Time(days) 91 VOCSKIAAMSAIS
Toluene 50 3sec/8days f: s N ce== B ~
— = —— 2 4% 3HE $49) AE AR PRl ol
Tl Benzene 100 3sec/8days LIEE dAIst] eHoE 13 A + 23 Al +
N =" 100 3sec/Bdays bio filter® WY I}, B3| F4] AGHA L A3
Ethanol 50 3sec/8days ee 5:];\4 o]_}:_ 7]-0]E ]?_—% ;‘%]_:11_—3]_04 Zﬂ&’é‘m“iﬂtﬁ, %
Hydrogen sulfide 50 3sec/8days o4 3 5~6.0 m/s, o4l 10~40 mmAq, ol 7))
Formalin 30 3sec/8days 3
' 3 L/m " &A Fig, 13} 22 #2325 7HXH, Aol AHE-
(Multi-scrone Toluene 100
. MEK 0 18sec/15days g AFNL 3 L/min 830 HEZE o] g3te] A&=
Fiber Biofilter) [ Toiuene 100 P o7 23t ARSI Hlo] S HE oA A4 AdH]of A
VEK 100 Holot 42g ofgalo] naEe 48 THUOR A
go nABAES 9] 2] FART 48 FHS 9
82 &5 sol=A AAsEAAL o]213t moduleAte]d of ceHE e ARAEE Aol e Z3E Al
£ O baffled ARSI §UkATE BT D2 QoIS BATT AuAe] A kA Ax) A5
A ELES BRSES slo] PAlo] BAEo] Ul AT YOIA WlEEE VOOsE BASl0] oje] 271ew
Aol WA FouAE AR SA4 g ASRA AREAL e volenng F4E A2
biomassE FAIE o Ui HJAEAY A4S A2"E st A dEds a3skelct, Table 1.
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Fig. 4. Schematic diagram of New system using Multi—-Cyclone scrubber and fiber bidfilter for various VOCs treatment.

Fig. 5. Hybrid VOCs treatment system.

AHEE VOCs9| E79F w5 L8]l AlFA 47
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Zv7F

2R Z47F 87 AFEAL AP AR Hhel e
Ze7F 23 AlAEE AFAIRE 1822 sho] 2744 =
Ao Z47h 15U3H 17U AES st

o

3 VOCs A2 A AEL] A
S E=E UeY Fig. 55 AA Hybrid system<]

lab—scale AgAxjoltt AF oA VOCs PG =

air blower, syringe pump, mixing chamber® /3
Hol A OR §UIAS WAL o|AL fanoR
FYstlon ofFA FAE VOCs F+U7FA7E A=
AR AR NN Ameo] B3 WE Az
o8 BRI o AYEe] AE T FAR st
g Brol e e oA vA8E biofilm3+2] - AlF
AlZFo A e Ba2Ql AESHA AE]7t o] Fojxl ¥ uliE
et o] wf theFet VOCs EAEC] FEEAS FID(
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Flame Ionization Detector)7} ZA2E GC (Younglin
6000GC)E AHE3I4
column< O]%Ol"ﬁu]'.

AH2 Stabilwax Capillary

F:110A H%Ho]]}\—] RS Sy Z{E]q-]*]'oﬂl—”- toluene 20
ppm, MEK 180 ppm©| Z3Hd VOCsFU7IAE B2 A
gk A At oz Aejed Ae ol gt A7IEs) A
2SSkt

3. Zm % 1%
3.1. M3FA MEEXI2 F7|2slhs MEADE =2t
AsfjrE APH o= RG-St VOCs AAALAS —’Fﬁg
gk A3} Fig, 63 Zo] e digh A
- =A et on 53] ol tigh §sf/do
ethanol® hydrogen sulfidex= Az ag&o
95~99%, 93~97%= 72| &ealA A A== A
SHRAL g A A; S Aol A Ap WA sk MEK 9
74978 ~ 90%2] ELS Byom AHEFTFo] AQE

IUIO 22 bof
Jot B oy m:{o
o o N rlo o

51:| .
- Toluene Sdppm, - Kylene S0ppm
45 — - Benzene 100ppm
A0 -
a2 |
= 35 - #—  Tolwene
- 1 = Eylena
E 340 ~ 7 Banzene
E 25 -
t i
w 20 - ol
S s Y e
¥ AR, g i . »
ol S L
10 v 7. - T
- k" ookl

] M 60 80 120 150 18O A0
Dperating Time (hrs)
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