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SUMMARY

I. Title

0 Development of Catalyst and Filter System for Simultaneous Removal of

Particulates and Gaseous Pollutants in the Tunnel.

II. Purpose and Need of Research

0 During the last decade, air quality in and around tunnels are getting worse due to

the increasing number of tunnels and vehicles running on the street.

0 The research works focuse on simultaneous removal of air pollutants, including
particulates, carbon monooxide and volatile organic compounds in the tunnel by

adopting air pollution control technology.

o Control technology adopted are catalytic conversion, filtration and adsorption

technology to remove CO, PM and VOCs, respectively.

M. Contents and Range of Research and Development

o Field investigation of tunnels.
- Air pollutants measurement in the tunnels.

- Prediction of temporal and spatial variation of air pollutants in the tunnel.

0 Bench and semi-pilot scale system for the removal of particulates and gaseous

pollutants.
— Air volume : 10L/min and 10m®/min

- Performance test and process optimization.
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o Development of catalyst and filter system for simultaneous removal of

particulates and gaseous pollutants.

- Best Available Technology(BAT) derivation and application.

- Development of the prototype device for simultaneous removal of particulates
and gaseous pollutants.

- The prototype device field application and monitoring.

IV. The plan to apply the result of research development

0 Developed system can be mounted in the road tunnels and underground

commercial facilities to remove the above mentioned air pollutants.
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1230 -9 =2 Hd g4 83
A - D s e e

o AAl =l HE Wl d7ledE=d 1A Ve AAE dA & Aol HEW
T ER2e Fx - Al Y]l Bk 43 el CO 100ppm, NOx 25ppm ©] 3=

AAEES Aasta QJa, v AExed g3t 7= gle A,

o w3t U718 NF 2 AQRY AE, AUTNA A E
A Aol tigk A 7] FS st dE st Jow 53], #d B ¢l VOCFE
dEA 28 WA BRG] 0 FAE AR Bl U
= 9ppm 0| T} 100ug/m? 0| G} 5ug/m? 0|0}

BIEE A8 (8A12) (24A121) (2421)

ZioistH)|F=2 50ppm 0|5} 150ug/m? 010} 3,000ug/m? 0]} 40ug/m? 010t
AR JIEY 1,000ug/m? 010}

£ (IIU}-’F-EI}Q) 25ppm 0]t 200ug/m? Olot (TVOC)

% lA‘l
potsiy e

SSMIEY AWE(2012.4) [EH1]
YOHNEAY(2011.7) MI32E0 2 [GUHOL HEIZEY =]
S0BAAESY HUHZTIE HAB(2011.6)

1)
2} M
3 O
4) BRE23A [I55EE HE 2JME 4] JIE]

<ag 2-7> I LY9ERA 3F JE

o mAHMAe] Fg ol A= PM-100] gk A7} o] FolA o oy A 584
S} RVAE 5 AAbsatel o3 e A& A9 i PM-25¢% Aoz defA
HA TN = H X =] dr]ehd 7]l st PM-2500 that Al S s =9

53], 20075 PM-259] 71#44S 98 destet 2 YR AN @ ATE
83t o1, 20100 PM-259 th7]13A4 7] (eh oz A7 #(37))S 25 ug/m’,
UNZF 71Z2(D7])S 50 ug/m o2 A eksle] 20150 EAX o7 Al AL Bya
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ARG A E2A vAHA 9] 79 PM-25% 2.4kg/hr, PM-102 2.6kg/kro]H,
LH=H NO22 45 3.98kg/hr, CO9] 25 112kg/hr= FFAISFL A+
Discharge ) _— i &
Point No. Discharge Description Compound Mass Rate (kg'h) | Licence Limit (kg/h)
1 Western ventiiation stack PM:< 0.35 24
PMi o9z 26
NO, 076 348
co 25 112
2 Eastern ventilation stack PM;: 0.38 24
PMy 13 26
NO;, 0.81 308
Co 27 112

<19 2-8> 3FY HE W YriL9Ed 7A €
(RF2 : Transfield Services PTY. LTD., EastLink Ventilation Stack Emission Monitoring Report(2012.10~12), Australia, 2013)

o 79 APE BAAE BEHE HY Ao AGHow TAsL Yot Ful9
Agshe vzl FAEE 443 gskn gov), v W egE e wy 548

-
- w0 3 — Easiemn Yenbilation Stack

. § EE!
<ad9 2-9> =EAA HYE EFF A" @A 2"
(RXFZ : Transfield Services PTY. LTD., EastLink Ventilation Stack Emission Monitoring Report(2012.10~12), Australia, 2013)

o oo} o] Il M A &H]l B Ao Frbel wt B W trledE
ek 715 2453 vtdstodof & Zloln, 71w AHel glo] edEdd AR
ZIEAE AAstd ok &

o 53], e W tirled=de] v Fx= 71 B Ve 8749 2900
VFE W v 259 ARk Zo] MEsdeR AFAR VIEs vhdshe
HAT Ao ety
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4. S HE W d71E %

o thu g% E

e o] o] FolAm 9,

(1) === At

o FEERFANAE B HE REER Hde] Bste] FrHow 2AE S g
o £, 1000m ool A Ae] AN HA7)Fe] RHHEAS 2D S

n&ER Augde 4 43  2-13 192-10% 2

<E 2-1> 3£x=2 ZdHYE gr1d d3(Z4 g5 HasE 7F)

A CO NOx
T = (x10-3m ") (ppm) (ppm)
min. max. avr. min. max. avr. min. max. avr.
2003+ 0.6 3.3 1.7 9 225 13.2 12.0 12.0 12.0
20043 09 3.0 2.0 59 35.0 17.0 10.0 10.0 10.0
20051 0.9 3.7 2.0 5.2 30.2 15.0 14.4 22.0 18.0
2006+ 0.3 3.0 1.6 5.3 28.8 15.3 95 11.7 10.6
20074 09 114 39 4.3 325 19.8 8 175 115
4t 0.72 4.88 2.24 594 | 29.80 | 16.06 | 10.78 | 14.64 | 12.42
20 45
8 LAz -#-CO )
16 1 © 35
g 14 3 o
i 25
§ 10 = %
§ . 15 £
4 1
2 05
0 0

2005 2006
He

<39 2-10> d=d 35==2 B Y2 %



&= B U 7 dgS Ay ew Co9 4% Ad 29.8ppme Ve AL glo]
Agek oz vegon dd o7]1#4 7% 9ppm(8AI7),
25ppm(1A1 7 2 3ok A o2 LER.

A2k sE(NOx)2 87171E<] 25ppmS RE&3ty o 7] 873 7151 0.1ppm(1417h<
2000 =33k Ao g e,

o MeS5EANME= =4 EiLéo A, woF, Ae, 3T S Hdol tske]

HEo] VOCs, 2¢t= 20 (PAHs) 5=

E3H 0](2007, =eh7]E ] =EF)el wrEE Al HotEd o] v (Black
carbon)®] %= Hol 47ug/m' o2 YEbR o™, ol o] PM25 ¢ PMI0 &%= B2
84+24pug/m’, 99+24ug/m' = ZAFE AL

T g A2+ Kwangsam Na(2006, Journal of Environmental Management) 2]
AT} Qdl e AEEEe] VOC 558 E489 i, Total VOCs 9 5=
1t 1152.3ppbE YEMN &

Sppb& UEY FEEES o] &sts A ES

FAAU =4 871 Bl el o7l B4 A 80,9 B 28ppbE LpEhstow,
NO,2| 75 A Hdppbell A i1 223ppb2 F3t 144ppb2 =AM 5. CO2l 77
A1 124ppm O & VERg o H BT gLwrt sbg e Bldo] Mg 2o A2
el m AR 2] - 4254ug/m 02 EFGES

FAAI =4 8 Hde] tir1d A4 ARGE 2-2) SO:8 - 28ppbE VFERSL
o N0 2% HA Sdppboll Al H i 223ppb= H i 144ppbE FALE A<
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0 CO%l A% AT 124ppmo 2 UEhF o, ARF LRI} g e B o] Y x e
FAE w v ANAe] B 4254u/m 07 e S
<E 2-2> FAFGA HE U d71d d%
s SO, NO NO, 03 CO THC | PMI0
(ppb) (ppb) (ppb) (ppb) (ppm) | (ppm) | (ug/m’)
i ?fé_;] =150 - 100 100 2% 100
A} 37 501 105 7 10.3 25 -
Rla=h| 16 477 91 10 6.3 - -
Rla=V, 34 498 188 10 9.2 - -
el 21 501 173 3 5.9 -
= 36 502 59 4 43 1.8 -
B 18 501 205 3 6.4 - -
i oF 37 499 176 6 45 19 425
=4 24 487 154 5 2.8 16 318
o3t 28 496 144 6 6.2 2.0 371
2 o 37 502 205 10 10.3 2.5 425
2 16 477 59 3 2.8 1.6 318

. =9 Ha W g71d 24 2%

o o= HY 9 U718 oy AT £dS 53l AFEHo R FAEO] S
o ¥ oo A= 3 F National Health and Medical Research Counciloll 4] 2+7F38F Air

Quality in and around traffic tunnels(2008)< HI® o2 3 &5 59 HY 7]

o AtE £8& TFsY CO s=9 d3s AHnd o a¥y 2o
o 74 ¥} FxE Ul 32-& Shing Mun tunnel(Hong Kong) 2 & 2.1ppml. & 1}

B, ek 7hE 2 R ZAME 322 M5 East tunnel(Australia) 24 23.2ppm
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<29 2-11> =€ g4 Y CO 5= &8

o BAH AHolooA AFFTHANNE 7 =2 FLEE K X2 62ppmel Cross

Harbour tunnel ¥} 52ppm €] Lion Rock tunnel ¥ (Chow an Chan 2003).

(th) m A A
o PMI10°] thet 2AF i@ 4] Ao obell el YEhd s M =S RS B
F2 Oslo tunnel?.
o PM25°] tigt =AF & #4 23} 100~300ug/m' 0.2 YEIY e, 7MY =2 FEE
1l 32 M5 East tunnel(Australia) 24 388ug/m' 2 Y ERE,
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(3) d2&Ast=(NOy)

o AaAehEel N0l A 24 At
2ALE A

__ 30
B

Z

£ 0]
B

h: -
g lals
o

z 100
=

]

=

<9 2-13> HY

2 BHd W d7|dd o R
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=g wel Ho 90m e

o 1% 2-14+

EERER A2

R RIEE
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o} O

ek o AwE A Hoyanger
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Concentration, pg/m .

Tunnel Background
Methane 1021 £ 49 1075
Ethane 166 + 58 30
Propane 26 + 11 58
Isobutane 175 6.8
1-Butene 13+38 1.5
Butane 24 +10 4.1
Benzene 23+96 1.3
Toluene 58 + 24 4.2
Ethylbenzene 12 +5.7 1.2
m- and p-Xylene 34 +14 24
o-Xylene 177 1.0
3-Ethyltoluene 23+ 4 1.3
1,2,4-Trimethylbenzene 15+7 1.0
Decane 13+ 21 0.1
1,2,3-Trimethylbenzene 47 + 3.7 0.0
Dodecane 29+2 0.0
Pentadecane 19+08 0.2
Pyrene 16+ 35 09
Chrysene 95+ 2.1 0.4
Benzolalanthracene 12+29 0.1
Benzo| blfluoranthene 12+3.2 0.2
Benzo[k]fluoranthene 9+23 0.1
Benzo[alfluoranthene 28+05 0.04
Benzolelpyrene 96+28 0.1
Benzo[alpyrene 96+26 0.1
Perylene 1.5+04 0.04
Indeno[1,2,3,c,d]lpyrene 94+3 0.3
Dibenzola,clanthracene 1+03 0.03
+dibenzo[a, h]lanthracene

Benzolg.h,/lperylene 19+6 0.4
Anthanthrene 1.5+03 0.01
Coronene 75+186 04

<29 2-14> Hd W#¢9 VOC 2 PAH HEs %

(XFZ : Raf De Fre etc., air Pollution Measuremensts in Traffic Tunnels, Environmental Health Perspectives, p.31~37, vol.102, 1994)

o ol AN AF % ol o) GFE widl okl 1Yol WA B
AR VOC FE7h bt ole
o 53, F2AW Fwsk ool ns) FAu me AoR ek
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Mean Diurnal Profiles for PMF factors day
mn traffic LPG secondary night

100 — a — ethylene 100 b —— propane B
- - propylene | [ | FEw | n-butane
==-- c-2-butene —&— n-pentane
75 — —a— c-Z-pentene — 75 — = n-hexana —
—O— 2-methyl
-2-butene
50 — = S50 — —

]
0
|
I
N
0
|

o]
|
I
o
|
[

1001 e — toluene — 1eg
—a— C8 aromatics

—O— C9 aromatics

Mixing Ratio / Maximum Mixing Ratio (%)

75 — — 75
50 — = S0
|| — methanol
25 — / 29 ||~ acetaldehyde B
—&— acetone
—o— MEK
o — — o — : —
I . T L T T I u T
¢] (53 12 18 24 o] [] 12 18 24

Time of Day (Local)

<2¥ 2-15> A ¢ddE VOC & 54

(RXFZ : D.M.Bon etc., Measurements of volatile organic compounds at a suburban ground site(T1) in Mexico City during the
MILAGRO 2006 campaign : measurement comparison, emission ratios, and surce attribution, Atmospheric Chemistry
and Physics, 11, 2399~2421, 2011)

o Y Ul o99e AEA WEIFAE CO% VOCE BHT Frgo] Q=) ol o
el et 9.

Emission Ratios

—MILAGRO data MILAGRO PMF = = =New England 2004 =28 US Cities 19993-2006
Warneke et al. [2007] Baker et al. [2008]
1.5
300 4 propane o b ethylene c 1-butene
200 107
=
2
5100 0.5
o
&
o
CSFI 0— T T T T T T
x
E § CB aromatics
5] o 1-4 pmLT
@ 4-FamLT
all
L2

[ I I I | I . T
0 1 i 3 4 3
Carbon Monozide (ppmv)

<3¥ 2-16> AF s wjEH= CO% VOCe 2ad

(RXF2 : D.M.Bon etc., Measurements of volatile organic compounds at a suburban ground site(T1) in Mexico City during the
MILAGRO 2006 campaign : measurement comparison, emission ratios, and surce attribution, Atmospheric Chemistry
and Physics, 11, 2399~2421, 2011)

o HY Wl tirjdy 24 T Ao Ay ] Al shH o= A W 72l
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<a¥ 2-17> FPzxAd BE 2AF W di7|d "3
(XFZ : National Health and Medical Research Council, Air Quality in and Around Traffic Tunnels, Final Report 2008)

o @9 4% @2 A5l Hla) 70~80%7k4 Zsk, @] &&= D2 30~50%°] 23l
A Ao AA Ve2e HE HelM A fdel mE tir1d Azdel= A
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g 8d ) AR FFE 24

o A EAE AWAC] thste] Aol e WA viAWA) FEE AR T

tetslr] 9kl & 67419 T4 (As, Cd, Cr, Cu, Pb, Zn)& =2 &2t=mt

o TuH T4 23 " ol vAaA et =2 AR B Zno] ZHE Bl ey of

X
Ao BARYI, 1 thS o= Cu, Ph, Cr 202 Ve

22
o 53], Znl A% e ) viAEA Brk £2¥ oAzt 4P 2 e
ol Uyl Fol £FEC} i FaE FEh B2W vARAe Az G5 ol

o As, Cd= BHE W mAWA g} =2 vAfA] 25 HE33A olstz 45 A

<¥ 2-3> "A¥ER FF& B4 A3

(unit @ pg/m')

Components

As Cd Cr Cu Pb /n

Sample site

g o m A A (1A N.D. N.D. 0.099 0.313 0.220 3.833

g W m A A (231 N.D. N.D. 0.120 0.550 0.217 4.979

e v A A N.D. N.D. 0.129 0.386 N.D. 8.927
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oo HE W AR EREy

o & AFdA= HYE ol wAdx e =2W w AR dgigte] FARAAER A
(Scanning Electron Microscope; SEM) . & A =] o] WS HEAste] A7
AL =

o 1Y 2-20& SEM #4 A3s o}

E}
o 2AER TS5 dE AL L & gov, 53 8y
cE

SR el A WEE

18348 SEI

S oA T Ry
<39 2-20> =29 2 gHe U vAHEA SEM AR
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<E 2-9> A71ANALR Y )9 H &AL

5 A=Y CER
M| EHTIT|(EP Filter), EMA HH|, -Z2|EH, ™I|ETV|(EP Filter), EMH
=X 2| ZX|(0f 2| Cakez}), AH|, S|EEHZ, MY SSEK|, Hof
Mo " S22 74 AN2HE S22 74
SHRE B2 HEMR -HTE 2122 BHYE FHOM
Duct(Nozzle)& E£310 X2 &£E35= | A2 £E5= B £E7|
e INES=! StEZT SHEE MX[SH0]
2Ag 2 4X7F fEY HEMROM &35t LACR
TLHOIIAM HEAIZ] H3tAO| 274K
gralo] A
-1AE X7t |EoL 2AE
AX7ts
MRAA -JAPAN Kanetsu HY Q| -NORWAY Granfoss B4 2|

(by pass&)

SN SYMEHE, PTMNHE 9

BT : IREY 9

-Cello] #2442 Sm3/s&E O|AE
Zststod 10, 15, 20, 30, 40m3/s7t

-Cello] 42 2.5m3/s (610 mm x
845mm)S ZBLSH0l YE7| 22FYS

SUTH | oo, 2t Unite muslo] FAIY| OIElD, MEHojs Za|WE x|
AQZef OIE -5 &k 82kg/Cell
-=2k:08/14/3/4 /6 / 8ton/Unit
-S4 FMESH, HTYIE REHLE | -&4 =NFESIY, XY MM E
NHEStEZ ME Al "7 X gg | SAo MESIEZ ME Al =T
= MEE 7|E™Mo 2 60m3/s Unit ShN
CHR[OCH HII1H o2 Al SMEEE, M8 M HEMRE
TZ e -MEEZ, M8 MeE Heat pumps2| ME& 7|7|12 74
ces H=XFx2s2 MEE 71712 4 -MIZZ A ZE 225min/E| (A =2
-MI AlZE 60min/Z| -MIE 4= 5m3/3|/CH(RYd =2t Al
-M| = 4=2F 5.5m3/3] AAE ALE)
-MEFE7|: 24hr/CH -MH&H: 0.5m3/2|/CH
-M|&Z=7|: 300~500hr/CH
XY o] gez 24 g -HT7| e Z2[EHE dX
A K| ';If—x‘—rlcﬂ iﬂ%%@l l’%tﬁoﬂ S &St ‘QEE'AEI THE 1E71|%E+3P01 A
7| 8ES HAStERE HIIT| 2QZO| HIJ|E HX5tEE
HX| 29| FHCIHY HA HZI7] dX2el =XTHHEO|
N R 9m/s 0|3t 7.8 m/s 0|5}
armg | CVATIRIO Cfs S 80% ol EUROVENT 4/92] 7|50 o[
BLUEE 0.3~10umoj| T3 90 %O0| At
Nl orEd Al 20mmAq / M2|E% 9Im/s (BTI7] 56/ ME2|£& 2F em/s(Z2| ZHE -
Ho== HA) 15mmAqg, M7| ZZEl7| : 6mmAq)
CHOIZFH DC + 11 + 0.5kV DC 11~15kV
TIOI7pAQF DC + 5.5 + 0.5kV DC 5.5~6.5kV
Ty | JEHSHTE t = 45mm Oy RPN
& STS 304 A&t = 0.5mm AHYAZ t = 1.0mm
RS PPN STS 304 A&t = 0.5mm Aluminium t = 1.0mm
R Ere= -AEY Y o FAZEZE
Ze2|2H -ZE: Corten Steel
NEZ, Ou7], 947 52 Btz | NUAEA AAHS E510]
FIEN A X510 H|%= SlurryE Cakes}ds}o] SlurryMEHE TankOA TIZXE 28
Q& Hh= HhEste 24
| == R SS 40ppm 0|3} TSt A|AH &
NE] 12 R as Z2|EHOM MAHE 272 HEo
- NEXEZ HiE
AdeteE | gEE 70% B SHX| HER
AQEH oF 6.0kW oF 53kW
Y] RHE SIAATE FHsEIRRE | SRR AKE @THATE S ER|e
HR7IE 0|8 SMAl ATHAL | HEIIS 0|83 SHHAl HIIHAHE
x| g x| e
-SIRjA] BEO|LE, ©17]9] Flofs SRl SEO|LL, ©17]2] Fofs
ST A 7|2 HE™ ZF0| Rl HX7|EL HE™M ZF0| Felgt
ey -537), FEIAY M7 59 -537|, YRVHL ®IY &9
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AeBz JtsX| %5
-HTT|9 o ARASEO A7t A0
Al 20 =220 HT2|el 7|s=
AFAISE
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o AR &l A 2GR rold Qo] 10| wAt AHgol b
Aol E v 14499 4o g + U8,

o et frgael mate] 2/ EAH L o, ARNFI Fel B} tha 27}
she WAl 9

o fAe By ANAE G WAL 0lmelstel G Bl @ AR
gol $akm, FEI A §7] wel nA WK 4om, J Cello] 1A
e 7 BETE gol@ el glovt, deied

© Cellety] A7} 7532z 54
o] A FYH|7} F7FF o RN FA TN TF =& Tl S
o #Al el = I B FaA Tl AXA

= ,
= (ELbeHd), 24 9 (Stockholm Ring) 5ol th A A H o] 7Fes 1 S

= A5 9 gAY 2%}
L7, JR7] b ZhA el elo] EEuF-ol 117

FAM7F Fesit. Sx#AYHE B9 A S ()G

<Y 2-23> ¥4 A71PA <a# 2-24> LEA R71H A7

Y. Twin System

o 27]¥7] T NOx AHgE fste] 7IdsE Twin system= 1992 ==49<1 ABB
ALSTOM POWER A/S¢} w29]o] Emgtho] 7l=gslo] Tt o722 A 2sla],

w29 o] Q&R Festings Bldoll 7I2A st AlgdAdnE A A]519 2.
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AR 8F FE2u 2 o] &3 NOx A= A5 ¢lo] Twin systeme 2 & 4]
lom), 4717 A4 NOxel AdE& Ask: slalel B4e WEE Frhdow

r o
m
ol
o
(L
D)
il
‘O,
o)
o
>,
Y
>
>,
>
m (
o>~
(.
e
)
a
&
o
@]
=

¥ 2-102 Festings BldolA Ad A5E 2345 bl 3.

<¥ 2-10> Festings H'E U L 9EZ A7 5&

A gF 2 R ©10,000m'/hr, Scale : 1:360

7t s gER o ®x, NO,; VOCs

o A7 HZ7] : Soot ¥ Dust

Anld AstE 4 o Carbon Filter : VOCs
odH ZulzE : NO; % O
g & dAEA Nq, NO, CO
Soot/Dust NO, VOC O3
Al g &
90% 85~90% - -

Al2glo] S Rxlo] Euukg-S Aslst= A WAISH] $18ke] NO. A3st7] ol
A71E 4o HAAstd oy, EujAl2 AYPF W=(NO, filter) RO =

3 g0 A
g ¥t Bolsh RAse] Baat FRE Helgom, ABUNE A5 L.

, 574 A PLCA 98 A5 o= Ao,
Alz=®l o2 298 37 5 NORHS A Eshal NO+= A 8ed 4 glom, NO+= 050l
olsto] NOxE Atstd 4 oy Adigde 45+ B do 037} A A
o= st EAEHYE Y A9 NORHS: Agsh= A

o2 7} Ay ¢ Q&

NOx & NO29] 740 = AH7]F0 2 7~10% Bl dor sa@AutzA(aE %
A& T3], TEAAN HEAH )l o EsHAINE A HYE UdA] Fh
NO»x= 200~1,000ppb, NOX= 3~10ppm A X o™ Twin systems =33+ 7

o
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NO2= 40ppb A== Fol=v NO+= 2tE 3~10ppm= FA18F% 21, ¢F 16,0004 £
HE ¥ AEe) gy W NO, B F47 B

o

2000 AlAl 27 B9 (24.5km)?] =29 ] Laedal B doll X %o &

o] Auli= 3R/ MRSl B - B SAE) o2 P Qo] 27] A}
43 mboln], F2 NO, BHje] AaMEES A A 3 4
B OF 5% Botel AR A5 NO, FHUE AR
Uy @gel AT F YomE AY WA §
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A8 A ¥ (pilot plant)E E3lo] NOx A3}~
A, WAk 33 2 oyA] AR Fol #3t FAE AESH] st UE AlY
AR E 199613 o] A 2F3Fe] Metropolitan Express Bay Shore Route Kuko-kita B3

Keihinjima ¥-7]20 ¥ & A Xslo] 7Hs Fol A=

- BH A Bl Hus Assis A2 A 91l NO, 48]
ARl AP/ E BEA 0w AAselo} shul, F4Y 41 F I NOxE F
Fata 170E 58 NOxE SCR 1449} vk A1A NooF HoOR E& A7) A
N EER
Phi HICH = T R D
1EIFEIN [7hsEk1] [E==RICMC HED )
Iq AHO2+2H0 H
%.ﬂ@. oo 3 \ =k Mz KN =H A
PR " B0 s MO a+2
e “':f L %:: . Schus | e
2 R ER : T
PR T el 5

<Y 2-25> A3 F4 - FFA
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<& 2-11> Kuko-kita Hld W 23 & - &3 du9 AHIas&

A Yy =4 NOx NO2 SO2 HC CO
Az & (%) 83~97 94~99 99 ~27 6~18
o Abst F - FAAN Y A AYEEo] 5, o] Tt d=dE Al
Agd = e Aol deou, ARREE fste] dAe FAR AV HIGAE
S

o F5AE olgdle] HEsE V& F AUt FEREERAGN FFEHH Aol
APt ) 87 el A X E o] 7hs Foll AL, o] Auje FAA YT FFA
2" o g ?éﬂoi %1\%

o o] Al S5ad AztE MCEAA o4, B71Fe] fald NOE AAsE Alx
Wow MCHANO, F54)E o &al, A5ael w7l7txae L3 NOE &7
o AAske] Haye B8 AR $A8 A3E w1 BN )

o FFEE I AA MU ol AAH Al 2=¥le X g &7Fo] 8m'/solH,

LHaEHY dF T A YR Eo] NOxx= 90%°1d, PM2 80% o4& i =ste] 44
7hE =

A 2~ E) NO, 22 NOx €32
A A A HY w3 A Fa%
NO 10 80
NO; 90 30
A AL (%)
SOx 80 99
A4 87 98
MCHE o] FAE gyt A3 AghAl, KOH
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A= 80%0]4e] e NO» AIARES tehilm E8, NOZ ol9)e]
Aol AAT FHE Ao,

HIIED S 2
217 - i '

= ST
EEED 22| M Unit lock
i Hi Z2]
8500 |2
/} bAC Umit

[

gy AAEE skl AVHA7IE A s oF sk, NOxo| A e]= &oleht B
Uttt AaskslEe] NO FeHjolmz Axitsls: dAld] digh A2 ag&e A3t

Huw ol 55T 5 de AAg AAVE Zagh
2]

H]go] F7hEn] F4e(KOH)e)
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AZ717F 2 aste], 27 &

AA 7hsetrz AAYFA =N A7 A7 BF A

of Blsko] A7

L5 id [

| B 03 |

EH

==

1= SYSTEA

2 SYSTB
<Id¥ 2-28> EGA AN A" 74

19] Alzdl FAL2 15 system, 2% system A 271A] Sl 2 FLA S
T Ao, ARAEE
_ir_

Al EE9 FAE fste] NOE NOE AFstA7]+= O34
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o ®2 Ei HYe] ZURA F/TE o] F/E 09 $/18 EF A
U 94 9 SR E5ER VS Bed 243 dsngeeel 5 o4
JEEIEEEERELEEEES EIEBVER D EREHECERETEI N
2EERE olUe CO, MAIRA, VOCs 5 A4 ME 2gede) 54 A7)
s

o ¥ Aule] mste] WE WA, ALA e AN Fol WRSHH FLOE A3} AP 1
B R M P

o] 7=ESs 279

o EFAspEME A oA aAl FuEEelA ASAFS s, AEA R
AaAbsts Bnt ofyet 7er S AEA] tE Hea o] wg ek Eg F4
dHIZE AA Aade AR YEd

o ATAFAAN Y AP e 2

<HE 2-13> dUEHE W EGAHSFAE dH AL

A A 400mt (200m° x 27)2)

A8 29,000m’/hr (14,500m’/hr x 271 4)
Suction 2] A7k ARAZRE #7]7t~5 *e5te] suction
SZF7 4 22kW
L EA7 3.7kW (max. 130g/hr)

718 ed=dS et drled=dd U3 Agasd vad 2a

<E 2-14> dUHE W EGAHSAAE HH AgEE

ol Y & %= (ppm) =75 %= (ppm) A A& (%)
SO, 0.004 0.000 914
NO2 0.070 0.001 98.7
NOx 0.793 0.011 98.7
PM10 0.159 0.003 98.0
NMHC 1.34 0.44 66.0
CO 10.8 0.07 99.4

o E¢fAstdr= BF Aulo nlste] A FAE @o] 2stEE HE 9 7 A
(o5 ]
-

of offFH-A7F A8l gl dgol= A7 Zdsivs diol A=



3.3 BHE 7] 4

o HYS 71t 2 AABI % AAR] PHOE RRF F Jom, AR R

O ERHA, AR, YFHOR TRY
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b
o

o Hde &7 WA HE W Al o TG drled=de o2 S

o o] - ool B A A A @A 540l e @] S A Esta o

He Wl di7leded 2 S5 ashH g .
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o o= @A e BHE AAH Al LA Al VIEo] v EHo A &AL, LA

CO, NOxell W&t 7|A]~% o
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o
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al
o oMY BY W ¥4 AN A A§HE B7] AL Y Y3 ool
eqEae) Wy BAE 3elste]l B WAL APHE Aol F8Y.
o wetA B W FE AN A8 4853 Qe 7] Yol hF 54 PR

9, E 2-15% EHdel A§H1 9k 87 3L ek A9,

7] = A W 31
OB W ARAE TR JFA LA, | o AlEPA, ALERA,
254 | aB@EL fEes o8 & AL FAEA, HR A,
(Hd W 9E7F Hasx &5) A7 =
15| | S o E oA &=
EL%]%&I OE%E’_Oﬂ Jﬁgo]— ] = ]F{;]_. ’j—oﬂh'/‘loﬁsi 07] 0%7]]:]0]_&'] HH7]HO]_Z\-]]
Ee w7 H 3 AE Bggel sFe] wA ’
ol HEd] elke] $71¢} w77k EAle] o]
274 | A7) wEel el sEo] st AuE -
sEE TES A s
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ow Add F A= Aads JhEstr] fs) AeH7HE 913 10L/min 7F 22 7] A

o g Fehxut HHE 93 AYEWA~S Sehol=gar dAste] FHAME =
A F s A9 2AAE TR, MAUA R mAstas dde 3
&5 e FF 24FA AA4AL.

PONERTR
|
DUST 9
FLOW —= DUST  COGAS MIX “H —m= [FINE FILTER

1 HEI| O M &K &A ojnt 2 =g

2 SctEOrEEY| CO 7k~ HA

3 g E3lA TppROp g 2129 220ACV, 60Hz Z3 23000ACV. 10mA
4 =& Aof 8= |5}

5 L =ES A7 1A 220ACV BZ 24t 240ACV

6 by 220ACV 202|E|/%

<Y 2-48> "AEA & {7t FXAY ZA AF=
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42 ZA T4 R AE

o wAWA B izt gAY FA O] g 24 Gu] B 7)) g A AL

Uad 2

7F JR7]

o HREE W% ol Fe EAdst7] f&) 95 ¥ HEPA Filter
F

3 AeEezn U FeEu we]

o AL EA(CO) MBas& H5H7F A1 HA
o €% : 10L/min

o =A7] 1 A7 50mm(H7d), 4ol 520mm

o dHA} : AC 220V
o A : AC 23kV

- 10mA

u, AFHZ
o mAAA B BAA FF A

o ¥ : 700mmHg
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o ¥ : 7kg/cm2
o ¥ : 220V, 60Hz

T

)
1]

<ag 2-50> A2FH=vt 2 F2F9 §§7], I 7] (HEPA Filter)
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<19 2-51>

=37}

44 AN AHYZA A

A3 4 (CO)

7},

A A

=
=

L AL (25T) A CO

b

of wet CO A3t

g7

oz

B (CO) Al e 4%

/d,

]

[e)

O

oE
B
)
A
M
ol
o
;QL

~
fite)

]

i
ol

—

oo

it

N
ol

_—

ol
<0

™

B

—~
o

i
o
s
=
JJo

Y

—_
fils)

o] A5 =@R.H) 40%°]8t= 249 727 (dry keeper)ol]l X #3}o] AL&

o

ol

5

balance=

=
—=

CO 7ha= Aavt

YA
i

&

HAow

10=

o

1 71(IMR-2800) < ©]-& 3}
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7}2- 24 (IMR-2800)
<Y 2-52> A HA(CO) AYEE ATH7 4P FX

(2) Aglas

<% 25T, s xE 4545% ekl F2 Fwlel CO A A3 x7|sk
177ppmell Al 7k f el 25L/ming v CO s %7} 159ppm o= 7H¢ we] A3t
HH, 59 FHo] T71EFE 5L/min @ w 140ppm, 75L/min € @ 113ppm,
10L/min ¢ w 89ppm, 15L/min & W 29ppm .2 A 7F#Fo] vrolx]= A& & 4= 2.
7k 9] el 25L/min A W 90%9] =& A &S Holal Yo fFo

SE AYass dAs Yok S HER.

_

=

p

ol 7t FEFo] SUFESE weY W v & Fdste e HEAIGA R
Alzb)e] grolA Akshuk-g-(oxidation process)©] & dojubA] e Zo = ok,
Zufoll &gk CO A3 AFspub&- o] wWiztyF o2 Aol ¥o] A=d COe AFshut
ol &) HFTAES CO2 AFd

7 2-539 A & vER o] Hhg-o] gl wel CO FE7F YolbAH CO27F &7t

N
Sha, W CO FE7 EobAW CO2 7 wobH: Ae o 4 9l

»
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<¥ 2-23> % W3 ©E CO =93 ¢

A2 &

o]
=

2w 7}~ - =(L/min)
2.5 5 75 10 15
o = I 177ppm
A & = 18ppm 37ppm 64ppm S8ppm 148ppm
AY & 90% 79% 64% 50%% 16%
o —— €0 —u— o0,
_1 : : L : T
160l SLPM ToLPM H0LPM 13PM
Boai| 3 1 £
E N cO’ - 177pom E
E 120l THE';I:;rE'-ﬁ'..-E Ea- E
E 100} E
: =
§ e 3
o : o
= 3
20
ole i fek By h = o
0 200 A00 600 ano 1000 1200
Reaction Time{=ec)

CO Removal Efficiency(%:)

<Zd 2-53> 7% W3] WE CO R CO; =3}

100

10

CO . - 177ppm
Temperature: 25
Catalyst bed : Zocm

25

5.0 7.5

10.0

Flowr Rate({L/min)

125 15.0

<39 2-54> % ¥ W& CO Agre&
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o iFEel mE CO AYagors dHFEt sres A g asol

A She] uh2

CO Concentration{ppm)

CO Removal Efficiency(%)

A a& W7 RH 47% o o ®Hop Fja o= A& A
180
160 I 5LPM 7.5LPM 10LPM Y 15LPM 2.5LPM
140 CO__ 1 177ppm
Temperature: 25
120 Catalyst bed : 2cm
100
80
60
40 R.H. 16%
20
0 ' . P N : ' '
200 400 600 800 1000
Reaction Time(sec)
<aYg 2-55> AdEEe wE CO =93
(R.H. 47% vs. R.H. 16%)
10F @
%! n\(' ©
- \ \\0
N j ) W\O
70L \ R.H. 16%
L O
60 \
50 - e)
40 +
30 | R.H.47%
20 - CO_. +177ppm
L | Temperature: 25 @]
10| | Catalystbed : 2cm
0 . L i i 1 1
2.5 5.0 7.5 10.0 12.5 15.0
Flow Rate(L/min)
<9 2-56> Fdls=d @& CO AHIEE

(R.H. 47% vs. R.H. 16%)

_98_



CO Concentration(ppm)

CO Removal Efficiency(%)

ol

160

140

120

100

80

60

40

20

2 CO Al g &AM e 3em~4em € W 7 S7F Aol AEl&a
& F AT
&l ‘FJ} Z7}3to) wal 22 Ealals 7bae) A B ko] Z7}E e

i\ 5LPM 7.5LPM 10LPM 15LPM 2.5LPM

} § : : L [CO 177ppm
o . . : Temperature: 25

R.H.:16%
R gpacked bed : 2cm
: : : packed bed : 3cm

L . packed bed : 4cm
0 200 400 600 800 1000

Reaction Time(sec)

<3a¥ 2-57> S} S F & CO AYEE

(2cm vs. 3cm vs. 4cm)

100 F

90 -

80 |

70 1

60 -

50 |

40

30

20 +

10

o
Vs ‘
packed bed : 2cm O

packed bed : 3cm
packed bed : 4cm

CcoO 177ppm

inlet

Temperature: 25

R.H.:16%

25 50 15 100 125 150

Reaction Time(sec)

<Y 2-58> Fv] X F WE CO AHFE S

(2cm vs. 3cm vs. 4cm)
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CO A&

% SL/min 3104 o] AIZF W sle] whE

[e))]
H

o
T

14400
(4hr)

10800

7200

3600
(1hr)

(wdd)uonjesyuasuon 0D

.
2

B Eo©

=10 6 =

EN®

£&,0

a3 S

on Qo =
o ..50 3
© L5007
-2m,. 2

oo @

Tl - 0 =

S2 E8
Olnwea
OL-O=
O (e e =)
L { { ! L L ¢ { ! {
=3 o o o =} o o =) o o
© © < [ =1 @ © < ~
- - - - -

18000

(5hr)

(3hr)

(2nr)

Reaction Time(sec)

<3 ¥ 2-59> A3 Wstd CO

W 53 %F 3cm)

=
=

(R.H. 16%,

1] Al | 2] (PM-10)

.

s

ool
<

il

= WA

il 2 HEd ol g

9|

o MAWA THE

olp
B
——
0

o
i+
o
B
<

)

o m| A A]

~

<

N
N

iz
Lo

min

tel 57FA] 2718 wAH ] 5= s}

2 ol gs

A1 71(GT-331)
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e FA

<29 2-60> U AHA(PM-10) TIHEE AS5H7} AFFX

(2) Agas

o MARA Z4 AT A% Tum olFe] ZHAAEL St W FrRTl Tha
P S
=

Sum °lete] HAYAEL FEIF A WEEA] 2= A

ol\
N
)
ofr
ol
r
23
fE
AN
o,
)

<FE 2-24> AN7Ftol| g HAEA JAAV|E FEWES

Z=A N7t A7d 5= (ug/m’)
(min) PM1 PM2.5 PM7 PM10 TSP
5 0.1 0.4 1.2 1.2 1.2
10 0.1 0.3 5.4 56 56
15 0.2 0.2 8.1 8.4 8.7
20 0.6 1.2 8.6 9.2 9.4
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%
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0

3

3.5kV
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35+ benzene  :33ppm

inlet

Flow rate : 0.5L/min

Temperature : 25

30

25

20

15 L

Benzene Concentration(ppm)

10

0 3600 7200 10800 14400 18000 21600 25200
(1hr) (2hr) (3hr) (4hr) (5hr) (6hr) (7hr)

Reaction Time(sec)

<Y 2-63> A7+ W3l WA =3

45 FA AHGZA 4eBHELG - HF)

7F. 44k st e & (CO)

A

o ARSI A(CO) AYas ded7F A2 2025 T)dA COs AT &+ U=
A2 EE ol 83t 9 FFl wel CO AR L&E =EF3IAS

o AR = A4 60mm(H7), Aol 500mm Z7]e] ofad ¥vHE-71E A ZFsE AL, A
Zuj= R Hd dFS HAasE] Yete] AUHE[RH) 40%0lstE =AH
A Z71(dry keeper)oll H#slo] AL-8-315 .

o #F CO 7hAa= AA7E2E balance® 8he] REZ7]o ) 7] dol Hat= ==
s, B Ul A o] dAEE edEde] 208 nEste] A, Y
stoll A A3S TR

o YT @ FFAC CO FEE 75 BA7(IMR-28000% o §3le] 5% 7140w
AAter dolHE S48 A=
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A FA

7}2=274 (IMR-2800)
<I¥ 2-64> AT L(CO) AR E HeB7t A

(2) Ay &a&

0 2% 25T, AUHF % 45+5% A5t A A2 Zuje] CO A8 23 %75 % 200ppm
off A 7k~ 79 FrFe]l 3L/mind w CO s %7} 37ppmo= 7 Wol A7 =, F4
o] 7} <+E 5L/min 9 W 70ppm, 7L/min ¥ ™ 85ppm, 9L/min < @ 97ppm,
11L/min & o} 102ppm &2 AzteFo] wrolx= A& & 5 U+

o 7F& 9 o] 3L/min & W 82%¢] =2 A aE&S Hola o

F5E A EEE AAT olAE 4 vehl,

kv

F@ol 37

t

o o Zb ol FAVEEF WU W El & BAEE b2 HEATRGAF
A

=
2k 8}uk-8-(oxidation reaction)o] Z dojuA] k= oz

AlZb)o] Fro} % et
<E 2-26> % ¥l & CO #EWs 9 Agas&
ERe] 7}~ f % (L/min)
= 3 | 5 | 7 | 9 | 11
g d T 200 ppm
AY & FE 37 ppm 70 ppm 85 ppm 97 ppm 102 ppm
e 28 82 % 62 % 58 % 52 % 49 %
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‘ CO inlet : 200ppm ‘

49%

52%
d

58%
}

62%

82%
)

100

90

_ _
o o (=
0 ~ ©

(%)Aoualoiye jeroway

50 -

40

7LPM 9LPM 11LPM
Flow rate
<I1¥ 2-65> FF ¥l m

5LPM

3LPM

CO A&z aE

=
.

718¢&(VOC)

[e]
A

u. ¥

=
=

=
=

o VOC(Volatile Organic Compounds)

oE

B

~
fife)

o
i+
o
o
<

ﬁo

JJo

uze]

oy
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—

X

fiTe)
oo
"
o
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~
_EH

27 60mm(H7), Aol 500mm Z7]e] ofAH W]

-
s
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47

2

O

VOC

-
R

Aol A

2

O

3fo] HES-7] o

balance=

A

Ion-Science A}%] VOC

T
T

o]-&

=
=

(PhotoCheck Tiger)
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Benzene Concentration[ppm)

To

“.B-cn.mn«:.! lni-.‘l'l: Eﬂppm .
Flow rate . 1LPM

50 -

ao -

1st regeneration

Raw

o 2000 4000 G000 a000
Reaction Time(sec)

<Y 2-67> AlT}o)

[
ok
L
>
i
o
op
o
z,

14

Toluene inlet : 10ppm
Flow rate : 1LFM

-
)
T

-
=
T

o
T

18t regeneration

Toluene Concentration|ppm)

Raw

] 5000 10000 15000 20000 25000 30000 35000 4000
Reaction Time(seg)

<Y 2-68> ALYo|E FAAES o8 EFA F% L AW
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5. M AHA 2 fafrtx A AFYAR(10m*/min) AZF L A5 F7}

o B u Akl ofs) EAE = vARAPM-10) 2 F3817F2=(CO, VOO& 5419

Atat7] 918 10m”/min TR PAHA L

AR gA e P B U ANAS AAR] 93 AAGA S ol hag

AAL 5 = = S ST FAH s

o MBix 537

W& T |
N

T 7k FLOW

’*DIHIHKI,OO,VOC

TtA wET

| Fo,voc zx7
1

L

olMBA E™ T

B ¢ %

|

<I¥ 2-69> WEEH HIAZA} 2dgd FAAIAZA

ofMlelx] ZE (")

4
I

|
1

g
e £

ol x| H87

kA FLOW

co,voc E8 7
FAN J {

o] MBI A, COVOC -® == — ‘

Ha w7 '

©® | L:IMI“._MI 237

H
|

X
mu N
]
U
m

<a¥ 2-70> A7HAIZAZ ddd FAAAZA
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51 ZFA 74 R A%
o WAWA B Falska BAH Gl UF 2k gu] % sl oF FAH A
et 2.
7. wgE AAFA

o & % : 10 m3/min

o = 7] =] 2540 mm x H©°] 1960 mm

o
i
¥

: 015 kKW

o A ¢ : 230 mmAg

o A & SS400

o d ¥ :ZEZGIA

o IHHF =ZL7] : ¢145 x 300L x 75

g, A7 A AR

o & ¥ :50L/min
o A 7] : 7FZ 455 mm x AlE 88 mm x ¥°| 660 mm

o % ¥ :230V, 63 Hz

o 2S5 WS

o & % : 10 m3/min

o = 7] :® 500 mm x Z°] 1000 mm
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52 FA ALY
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<Y 2-74> BAADY ZFA(H - WEE, ¢ AVIFZI7)

53 A AHZAA HeH7t
7b AU H

o B vl Aol o) WARE vAWA U G/t BAG] BEHo A

4 Q= 10mY/min TR 2 AH A2vS LAY S

o EFAYLAE F /A RER AAFAoH(1H 2-74), A HAGEHEE 9 IE
FRgA2 47 500 mm, Zeo] 1,000 mme] F2>Zv] 9S7 5 £AHow Hxs
A, F WHA(REZE A7HAGA <} FeEHu) TS TAH R HR)te] 1]
AR b Fal7k=E SAld AR F 9y, 247t JARGA ] a&s AT F
VE=Z AASA S

o FAAZ AFEH ¥F CO 7lae HA7FAE balance® HES-7]o F9 = 7] Aol o
e T2 2dsAR, F9 FEe CO9 4 300L/min &= HAsA S

o Aol AHgEE MAUAE HY W HAFE nAuA ] B4R fAREE 2790
7427 2~10 um °l&, GALE 1.95 g/em’E TF87] 98te] = A F A0 A

10& (flyash) &2 314 gk Test Powderg AF-&3} L, WA WX & o] &3l

A% GO WSl FHIAL
o w3k B Wl Al ol MARE LPGBA] 24S weldte] &% 25T, FUHE
?_‘I_‘ [e)

45+5% st A HA] FAH-E Fa8 VAl
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4. AYgEE

o E3Ae A CO HeH7l A3, z7IF%E 200ppmolAl 7k {9 ol
300L/min & @ CO9 &%=7} 55ppm= A& &2 72% YERS AL, A7t wpa) A 2

2&o] A FAEE Ae & de

80
CO inlet : 200ppm
Flow Rate : 300LPM
70+
3
o
=
S sof
=
o
=
c
o
o
5 50} ;
o
8 removal efficiency = 72%
40
30 1 1 1 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000

Reaction Time(sec)

<39 2-75> At mE CO AHEE

o WZE FX(10m”/min) WIANA £3] A}, PM-25% PM-109] 2715 %% 747}
1.200ug/m’, 1,800ug/m’ o] o} MAE ] ola £ o] PM-25% PM-109] H%=7}
747} 35ug/m’, 39ug/m’Z LY EEL PM-2.57F 97%, PM-100] 98% = 95% ©] <]

= 0 O [e)
HdEE&s Bola U+

flo aH
)—U

Fl

2000
* PM-10 inlet : 1,800ug/m’
- PM-2.5 inlet : 1,200ug/m’
”E 1600 L Flow rate : 10m°/min
£
g PM-10
=3 /
il
S
S 1200 @
s
@
] PM-2.5
[=
8
° 800 [
)
=]
2
t
S  400|
o
L —
0 5 10 15 20 25 30

Treated Time(min)

<29 2-76> WWE FR o) Al B WD FE W
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100 2000

PM-10 inlet concentration : 1,800uglm3

80+ 11600

eok ey R e e 11200

Particulate concentration(ug/m3)
Particulate inlet concentration(ug/ms)

3
e \3\9uglm 1800
20+ 1400
0 0

PM-10

<a9 2-77> YEE FA AP F vwA"EA HE =

100 + 97% 98%
80 |
9
3
& 60}
5]
E
°
g 40 |
[e]
€
[]
(14
20 |
0 )
PM-2.5 PM-10
<Y 2-78> WY F A HHHA HF L&
AR/ GH e v 23 A%, £ A PM-259 ¥%EE 1,200ug/m’, PM-10¢]

47 FAo] A9 PM-257F PM-10 Bt} A2 g8 6% 2 2oz YEY.

=
>
=
X
ke

d Ad HEE7E 7143 FAlel vl s Agago] =2 Aow
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Particulate concentration(ug/m®)

Particulate concentration(uglm3)

2000

1600

1200

800

400

<a¥g 2-79>

PM-10 inlet : 1,800ug/m’
PM-2.5 inlet : 1,200ug/m’

Flow rate : 10m°/min
voltage : 9kV

PM-10
PM-2.5
:\* * *—x *
e ° ° ° ™
5 10 15 20 25 30

Treated Time(min)

7R RG] Akl whe mARA] B Es)

350

300

250

200

150 -

100 -

50

35ugim’

PM-10 inlet concentration : 1,800uglm3

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1200

2000

11600

telelele’ed 1800

KR {400

Particulate inlet concentration(ug/ms)

<Z¥ 2-80> AZIHRA HXA
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Removal efficiency(%)

100 | 97%

91%

80

60

40

20

PM-2.5 PM-10

<a¥ 2-81> A7 A9 mAAA HFPEe
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AAEA 2 FrtE FAAE Sl AAE S
6.1 A1 A& A2

A7l e g o HE il 2 EE drledEd(AaA R fFaivts) S
=]

ol

o AAFE FA= ddolA 1xH o MAUAE AASL, Tl 224 o ® ]

)
A=A ok WAy w4 ol
n}

an

Nt E AAGE Alagoz wAHA AA RES WAV
FEE AdHo] i, Fazks A RES F2F5H HA(CO A2t FF
o8 FAH S

- HAEA AA 2E A7) & o33 A7] Dual

- Rk AA 2E O AF(CO) & A& E(VOC)
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Benzene Concentration (ppm)
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o 1GA(STEP-1) : JAAAE AAe s o5ad A & 3 dulg
werlE ZHE B3 EeEd FE5E AAst EeEe] A
A B AFHAR o] AA AT F JGA Aol AALE
s sAoR WRHAE AT sl
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SR
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- 200hr / 4hr(1day) = 50 /13| M=

Sk BHE 71E 13 AF A B AR EH(m))

- SE52kea) x A (liter/min) x EAAIZHmin) = 3,100ea x 3.4liter/min
x 1min = 10,540L(<F 10.5ton)
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e Be @ ALOE A% AHg bssht 59 F2 wAst BaF
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<&l # 8=(SUS) : 10,000liter(10ton)
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CO Concentration (ppm)

VOC(Benzene) Concentration (ppm)
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10.2 & 7702 4w

o AT/ MAule= A 27HA] REE EE.

- First Module : PM-10 2 PM-25 A AE 93 gy, A7|7(A7] 28
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A71Esk WAE D

F?O

A A8
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<E 2-28> & AAEAdu AXH R FAFHY L5 A
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Hm

A3 bagfilter

First Module ( lzoocmm*500mmAq*215HP)

1,405,000,000

A %] 1]
2= A1 -
( 07;1 jj | Second Module | &g (CO A2Z=w] + VOC §&HA) 490,000,000
Al 1,895,000,000
First Module cartridge(Z H)/1511 57,600,000
o CO 4-&Zu)/154 195,000,000
7re)n) Second Module
= VOC &2HA/151d 195,000,000
A7 = AN 7 A71s/d 2,000,000
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10.3 LCC #4

<E¥ 2-29> LCC AR FE
Level 1 Level 2 Level 3
(B 85 FFA) (A7) @A) (H] &3 54d)
Z 7] FAHH] & Al3-H]-8-(A = 1])
He] FAH] & Ak v &
2] A v PR, 2] H]
LA B g

o o wE AAEAEL 219% = AMEH A

<FE 2-30> LCC A4S A 42F<

de | gselAece | LT | asdela 0o | 2480800
2004 5.62 80.924 35 2.05
2005 551 83.83 3.6 1.84
2006 491 86.139 2.8 2.05
2007 542 88.07 2.2 3.15
2008 5.65 90.302 25 3.07
2009 6.70 94.523 4.7 191
2010 5.21 97.129 2.8 2.34
2011 5.10 100 3.0 2.04
2012 5.20 104 4.0 1.15
2013 456 106.3 2.2 2.31
4t 2.19
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o BA7|7F 30dS 7]Fo s NPVE 283 LCC B4 Ans o e
7] &4 ]
(A7) AW € drae ev
T8 30d 7= o 30d 7= &
paug | Qg A& | wAwE | U8 A8
H]-& H] &
Z 7| 5 AHH]
13 ) 2.800,000,000 | 2.800,000,000 | 1,895,000,000 | 1,895,000,000
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