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51.1. S0H&EI|s 3
QO S840 10 HHAQ| 2 =l A2z €Fa280 =20, FI| & HIIAS
F= RF e EHMIALL =FJ|2 ZolotB2 2Xsoliot 2l FHiHe M
= MAIE0] JIsdtd Fs0| 82 3 90| 2 =Y
Q H=24tg gtaloz HAgARIF &) EH Zol AAH IHE2 A M- 0l
=0MH, 25F0e 4% =0t ORI g0 53 S0 2fe I=0| SisS
O NSO MM o4, ©F IY S 22 L JIE FEHBHIAM
2 M3l= VOCs L= KFIIM &5 S22 Helote gdgez 88 = U3
<H 2.13> VOCs & &5 HAHAE =0H
& Al Foam Metal Honeycomb Honeycomb Pellet
c 3 2 Ni—Cr 22 Cordierite Cordierite I'-Alumina
DX Do i_ [ 6:1:1 . .
= (S1Q-A,Oy) | (SIQ-AI05) | (I™Al,0,)
g&8=22 Pt, Pd Pt Pd Pt, Pd + Pd
cell 150x125, | cell 150xt25,
H=3D| t50, t75 t50, t75 ® 2~3
440x590tx 11
(mm) (100, 200, (100, 200, d 4~6
400CPL) 400CPL)
NE=Z=1e 220~550(Pt)
R 200~550 250~700 200~550
(c) 250~700(Pd)
INAHE & Strong Fragile Fragile Moderate
s =4 Middle Low Low High
Xel &8 High Moderate Moderate Moderate
HESUEE 40,000 30,000 30,000 20,000
(1/hr)) ~50,000 ~40,000 ~40,000 ~30,000
Gas Flow Rate (Nm3/HT)

H S

T (SV : Space Velocity, 1/Hr)=

_4"_

Catalyst Volume (m?’)



5.2. M2F0MLtst Dl S4
52.1. &30 &&= E4
O =0 &2 AAD| WOl SAEN A=z S0 HA00 2R 243U XE
SEOZA HUWE H=20MH HAIF JIsotESE ote AA8Ao=Z2 (O &
a2 FR HAAMO 2EE 800~900CE =AIGHHOF otLE =0HE 01
ot Otelel HOA 2= bt2t 201 0 252 300~400TC2 R= = US.
ZUHHECE FMHAEHNH ARE=E dEdle 22 8452 S223E0l dlol
Magsh J=¢
<H 2.14> Honeycombd™ B2 =0l AISAl A 2&
Compounds Oxidation temperature | 90% Removal temperature
(°F) (°F)
Hydrogen 68 68
Carbon Monoxide 302 302-392
Benzene 356 482-572
Toluene 338 482-572
xylene 392 482-572
Methyl Oxide 356 482-572
Ethanol 320 482-572
n—Heptane 320 482-572
Methyl Isobutyl Ketone 347 572-662
Methyl Ethyl Ketone 347 572-662
Dimethylformamide 392 662-752
Ethyl Acetate 527 752-842
Methane 572 752-842
Pyridine 65 752-842
Chlorobutane 797 842-932
Hydrogen sulfide 752 752-797
Carbon Disulfide 662 707-752
O S&HC=Z, Olddet 28 =& MHU= S0 2dst 22, SHHME OlEe &
Y 2 SHES Letg0l AAEE
- 20l 2st 2242 =2 Y 25 € 1 A= 410 FEHH, € 20|
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QO Lab Scale Plant

— Lab Scale Plant & &

Ay dX= Ot 8w 20| JtA =&, Y38,
92|, SRARY =28 PHE
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O SN HisE= &Y 422 VOC 222 Mo 2 EHot)| 2ol
ZE5t24A =X I|(THC meter: total hydrocarbon)E Table 3-22 &2 X
A2 A AE=SHE OIACH

QO THC meter? WEE D=2 zero air(CHAHAFA DA Korea) T ZOOOppm il
& HEZ=JIA(Rigas, Korea)S 0I20t0d zerogtdt spangila WAHGIA 20,
ASIHA S2YE B2 22Y EZFIJIA(Rigas, Korea)E 0126t W &6
o ESXAES B

O =3d&= HOoleHE UOoIeHZ2H(ALMEMO 2890, AHLBORN, GERMANY)Ol ==
ot OI0IE S AAIZE HE & 242 HOIEHZAHS Z2EH A2ZHAN

o]

AMR WinConrol Data Acquistion 6.1HH& S 0|23l &%, 2% S9

NS0 AIZHO HE skH=

n
x

Jx
A
ry

<X 3.1> THC meter &

—

Maker VIG Industries, INC
Model F.I.D. Model-10
Air Pressure 3.5 psi
Condition Sample Pressure C3 2.0 C1 3.0 psi
Fuel(H2) Pressure 65.5 psi

2.2. GC/FID =24

Q ES&Ho sx4s
GC/FID(DS6200, DS
x0.53mmx3um) 0l At
HOl LIEHS
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<# 3.2> GC/FID

HI
I
FA
[

Type RTX-1
Length 60m
Column
[.D. 0.53mm
Thinkness 34m
Initial Temp. 50T
Temp. Rate 5C/min
Final Temp. 80T
Oven Program
Temp. Rate 10°C/min
Final Temp. 200C
Final Time 10min
Temp. 200¢C
Inlet
Split ratio Splitless
Temp. 250¢C
Air flow rate 300 mL/min
Detector
H, flow rate 30 mL/min
Make up flow rate 30 mL/min
Gas type Nitrgen(99.999%)
Carrier Gas

Column flo'w rate

5.0 mL/min
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QO & VOCu
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<8 3.4> AZdElel ZEd
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gite =222 N dE0] s2g 2 st g2 g 2EsTl
ldlotdl HEol HE0l Jts&

Sotld SA0 el E32 DA S0
Jtsotlt Atel HIS0l DALkl &0, d&st fFe 22t gl =0l

<HE 3.3> 0IHIH X =3I/(InnoAir-615) &tH| A

Instrument INnoAir-615

Sampling Flow Size 1.5 LPM+£ 0.1 LPM

0.3, 0.5, 1.0, 2.0, 5.0, and 10£8(PMio, PMas, PMio 48

Particle Size
/m®)

1,000,000 Particles/liter(Particle Counting Mode) -~

Concentration range
g 1.0mg/m3(PM Mode)

Counting Efficiency | 50%@0.3um: 100%@ > 0.5um(meets to 1SO21501 ~4)

Light Source Laser Diode, 780nm

Vacuum Source Internal Vacuum Pump

Communication .
USB Serial, TCP/IP and Bluetooth

Mode
Accessory T/RH Sensor, CO, Sensor
Power (224)16.8 VDC + 10%, 2.0A

Dimensions (LxWxH) | 153mm x 190mm x 90mm (£1.0mm)
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<H 3.4> OIMISX =EII(LYS-125) &EH| At

Model

LYS-125

Measurement method

Light scattering

Light source

Laser Diode class |l

Particulate matter

PMig. PMy5

Out range PMyo : 0~2,000ug/m®
) Analog  output 4~20mA  (1Channel  user
Data output(option)
selectable)
Digital output RS-232

Heating controller

30~407C installed moisture remover

Resolution +0.2ug/m

Sensitivity 0.1ug/m

Particle size range 0.3um ~ 15um

Flow rate 1.0 LPM

Data upload 10 sec (1 min cumulation data)
Display Graphic LCD 128 x 64

Network interface

IEEE 802.3 Ethernet TCP/IP v4
IEEE 802.11b/g Wireless LAN, I|EEE
802.15.1 Bluetooth v2.0 Class?

Option

Operating environment

14°F~86°F(-10C~507C), 20~98% RH

Storage environment

-4°F~140°F(-20C~607C), 98%< RH

Weigh Body 5kg
Power 220VAC 220VAC, Wireless LAN

) ) Labco calibration system in accordance with
Calibration

1SO-21501-4

Calibration interval

Once a year or less (ISO 21501-4)
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144412 16180
Ay Em o g
232 52

rliger LT

(a) Inoair-615

Fine Dust monitoring

(b) LYS-125
<Jdg 3.7> OIMSX =EIIJ] A&l
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A ol o =
25 ¥ R =¥
O RYTE A 2 - &Y EF & REGHE A 2 8F ZFE ?

0
ot

ol CIXNEsSSZH(MI7T0, VAISALA, FINLAND)E AtE5tH =
AlS0 AI2E MFC 2 S22 BA2 digital flow meter(BIOS, DryCal
DC-Lite, USA)E 0|20l H&ol AI=E

MFC2l BAaKRZ wWAHZ2 BROOKSAF2l Model 5850E, Installation and
Operation Manual2 & 1ot J|J10 2= span, zero, linearity Jt8 XA
a2 S0l HIAHDIZ 01256t 28
[e]Ne]

oloted 0.3MpaZ M E ot max(span)ez E2&8E

ol

+HOIAULH, B A

o O
T 7T

==2ME 2 M2 S (duplicate sampling precision)= Oftelf =4S 0|206H0
A x~

HootR D, 8MB2=Z 5% 0lot 28 2= AIZXHF I OIFHHUS

| A— B

7(A+B)/2 x 100

DuplicatePrecison (%) =

ME A (replicate precision)= RSD(Relative Standard Deviation)2 &
TS5t D, RSDE Ofehel AlZ2 ALZ5H0 HAHE

M

Aot 2 S=E=24 F2Tt

=2 —/

Al
ro
0

IN= 2ppm2 EFUS 73

4.5%2 LIEH

It
K%
1
2

RSD (%), Realative Standard Deviation = %X 100

) .
o’ = Variance =

o = Standard Deviation

x = Mean
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Q JIJIE&E8tH= UM 302 HoZ=d, 2 AF0AS GC/FID E&E:&tH=
1.5ppm (sampling loop size: 500uL JI=)S 2 LIEHE

HM2F0 VOC HIAH &=

QO A+HHSCe0IE E Al IS e FYH KIISE=S Hels /ol M2
Ol S0HS-0 L= 2tatstE S0E 01206t 2 2 XHE &
YNNI VES

QO O8 182 GHSV 6000hr 'Ol =0 2 VOCE NMHESZS LIEtH
JeHE2 S0 JElo] AL 60T E20M HMHESE 20ICHE 140TC

O

= YBHNOl A3 FOHC 32 200C E2UHM 2401 L2 300TCI
HHMHEAMREE Z4d30F S/ 350CEEZIN T HOoE SHEEO HAHAESE
B0l Aoz LM US
100 o
5 © g B 1
20 o A
_ O
57 2
i
o
T 4 3
2 g A
=]
5 50 A Benzene
s 0O oToluene
Fi OXylene
0 g £
) 40 BOD 120 160 200
Temperature{"C)
<& 3.8> BTX MAHEE(GHSV=6.000hr")
CtE2 12 GHSV 60000A =0HEIEI] 52 200C=Z2 &6t 2=

A 90%0|&2 S82 20|10 US
tH
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200ppme HMAHE=
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98% 0|2 =2 a2 2¢

W oo g 00 Y X0 Too0C 0 O o5 o0

Removal efficiency (%)
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o Toluene : 200ppm
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<18 3.9> 29 HAHEE(200C, GHSV=6.000hr"")

O s d82 eSSl 25 200CUHA S=F¢ 200ppm Z2H0HA GHSV
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O U= Age =erESIl 25 200CH AN GHSV 1000022 SR =
£ 700, 1000, 1500ppm &2 SIHAIIIHEAN HMAHAESES LEHWHUS
- 2= sZUHAM 95% 0142 HMAHAE&ES LEHE
- 0l |RYsTIt BJlotHetE HHaE22 Bt gitle LIEIYSH,
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Ml 4% Pilot Scale Plant
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1.2.1 E=ANE =229

O
Ju

oh 8Xl tiEg ¥ s ¢F
(1) &Xl &
E T2 MEZ = 2 280kg/Z
CEA DIAE HHEE = T2AMEE x 0.5 (LOSSE 50% HEAI)

140kg/ <

ot &% 212 50%% HiE =C0H
ot =&Al OIAE BIZEE = 140kg/€ x 0.5
= 70kg/Z
OIAE = EHMIE S2e 28 HHEE2 32%Jt U= 0122
ot =HAl &HX BHEE = 70kg/€ x 0.32

= 22kg/¥

Xl BHEs& C = 22kg/2/[500m /& x {273/(273 + 25)} x 60 x 10h/&] x 106

= 80 mg/Nm

AT THAl VOC HHEE = 122kg/€ x 0.5

= 61kg/<
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SR s& C = 35kg/2/[500m /2 x {273/(273 + 25)} x 60 x 10h/&] x 106

35kg//(458Nm /=2 x 60 x 10h/) x 106

127mg/Nm" x 22.4/92

31ppm
el =& C = 46kg/L/[500m /& x {273/(273 + 25)} x 60 x 10h/L] x 106

= 46kg/2/(458Nm /2 x 60 x 10h/&) x 106

167mg/Nm" x 22.4/106

= 35ppm

om /& x {273/(273 + 25)} x 60 x 10h/L] x 106

@)
Il
~
O
=~

Q
~
ne
~
(@)]
(@]

= 40kg/2/(458Nm /& x 60 x 10h/&) x 106

145mg/Nm" x 22.4/138

= 24ppm



2. Pilot Scale Plant & A2t

2.1 EHDIE

2AE WIS 1 m/min0ll X3 &HE =

Z plantel &HDIIEES <HE

45500 LIEFHOD], SHES 90%0|AT HEII=XZ or=s & =5
IIZ=S MAIGH RI= SXI6HAC
<E 45> S & A ExX= &= plantel &3 2=
20 =C
| = 2 ste o =5 = (EH=%) W |
== =)
X, mg/ST| 2,000 99.5% 0.4 200 0I5
i m/2 | THC. ppm 450 93% 30 015t 40 015t
=storx Wi | 1000 - 300 015 500 015

2! VOCs= =10 450 ppme HHIEEZIH M2E

o
A ot (VOCs)= =0f atst2al He
n 200 ~ 250°C n 5
c;anJr(m+ OQWW%C@Jr;HQOJF&ﬂ%

O M2=0 SUBZ(GHSY) & F

GHSV(Gas Hourly Space Velocity)
GHSV = ans / vcatalyst

vcata\yst DH % ?‘E ( )
ans : HHED ﬁ 7C‘>r% ( 3/hr)
GHSV : 20,000~40,000 /hr
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<JdE 4.5> Pilot Plant Al
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(¢c) THC meter(TVA-10008)
g 4.6> A=z &

(b) Lung sampler AIZ2IHZ

(d) OIMI®XI =& J1(InnoAir-615)

<H 46> ANEaE4 g5 24 24
=4e= EqAYY HAXNE= | NEXHFRS | A2 Bl
THC s 2ol 2N E 33 6 A2t 24
S 2N E 18] 2 -
Holea8s8AIE)]
uf] = 5 ALAIDE 241
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Zas

3.2

FB'.
ogr
=1}

3.2.1 OIAISX A=A

O OINZX SEsT

- OIMIBX S2EsE= PMe s&0t JtE = LEHRI T, BZ01 2,721 18
/mP2 M et O] JIE20 4 =2 Z0E UEIUAS

Al Olotz MRSt == SI1JF HEE O, XMelgE0l

i

O OIMZX ==&

- DIME®X =2 2Z= Jt& &2 3012 0.3um JF JrE EALHM, 0IAS XS

AJDF SIE=S 1 =)t Z24ole &= LIEE

<H 47> = 0IMEX s=

RYUsE
2
BR EEBR
PM; (#g/m3) 75.5 2.9
PMes (£8/m3) 2,409.0 376.6
PMio (#g8/m3) 2,721.2 1,208.9
PMo.s (#/m3) 2,013,834.2 213,320.4
PMo.s (#/m3) 1,992,5632.6 241,025.9
PM; (#/m3) 1,625,215.5 334,574.4
PMzs (#/m3) 9,099.2 4,824.4
PMio (#/m3) 342.3 712.4
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O PMos & PMyy s HIEZ
- PMss8 PMio0ll CHet =2=sS HIS2 88.5%=2 2t ()| = HIS
S0 =H UEIL 28 = 2Mol= 0IMS X & PMs2 HIE2 =52 &9
& £ US
<HE 4.8> PMos & PMyg s= HIZS(%)
PMos (ug/m?) PMio (ug/m?®) Ratio (%)
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O 2 ¢ 12X Xl = DM sE2E
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<H 4.9> PMss

2 PMy AIH &=

PM; (4g/m?®) 278.6 76.7 0.6 99.2 99.8
PMz.s(#8/m®) 2,409 118 0.9 99.2 99.9
PM;o(#g/m?) 2,721 128 2.5 98.1 99.9
PMo.s(#/m®) 2,013,834 | 637,649 9,073 98.6 99.5
PMo.s(#/m®) 1,992,533 | 265,844 1,122 99.6 99.9

M+ (#/m®) 1,625,216 13,593 149 98.9 99.9
PM2.5(#/m°) 9,099 19.4 8.5 56.2 99.9
PM;o(#/m?®) 342 0.2 0.1 50.0 99.9

3.2.2 OIMEHX =&Y

O ZHO 28 PM2 S8 SEYEHY

- ZH 0l 2ok

Jh

- 10 MIA

F4E PMol HMAsE2 HM=E0l 99.1%=2
& 99.9%20 ¥2 §2= UEE

= 22X20t2 MAHEE ¥

=
2 25 Y2 MAH=E0l AsSAEH ¥

RESAN O 5H

—/ T/ T/

Z0he A=

4z 2,066.4 227.1 19.3 91.5 99.1
It =3 2,053.6 243.5 21.5 91.2 99.0
2% 538 2,178.4 233.6 19.9 91.5 99.1
3% =4 1,967.2 204.2 16.5 91.9 99.2
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3.2.3 THC

Q THC MAH &=

15% Olotet 3

ol
<0
inJ
1]

3

t2 LIEFLE

o

10% Ol

0l
Ol
lod

O X2l Al HIA

- Sctx

0l
o3
o3
<k
ol
ol
o

ol
0

il

H CHEX

88.7%= LIE}

O AIA

=
—/

j

=)
]
o

P

OF A

- SctX

Lb X2l = bH

411> THC MAHEE

<#H

(£+

OH

S

(%)

Ot

88.7

=
—/

HIAH

=28

(%)

87.7

A 0f

=ct
K H

OR
1o

(%)

8.7

O X el

=
-/

28.8

Ot

x

I
=

ct
el

341

ok

375

[

THC

H
Ho
|3
R0

g

- THCS

0l
B
5

ol
o

HIAH

10

ol
o3
o3
<F
ioll
ol
o

ol
ilo0
K0
oll

Ol
od

|2

K
KO

O MAE

=
=

— 2R 2|

——1AH 2|

600

450

8

150

(;wi/Bn)uonenuairuoc)

H

_77_



S A ==0 2t 4FH2 HMHSE2 BT 94%=Z SF 2 MHIL & 0|F
Ol

(St - 8H)
e IN ouT HH B58(%)

171122_AM2 1,442 100 93.1
171123_AM2 1,442 100 93.1
171124_AM2 1,442 100 93.1
171127_AM1 669 30 95.5
171128_AM2 2,080 144 93.1
171129_AM2 1,000 30 97.0
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4. e D=2 HAHE 24
Q <KHE 413>2 &dE &8, AdA8AMN OE TO, CO, RTO, MEstA X2
BEAlL XEHMITHAHEAIO] XY TIAIAE 300 m®/min, 150 ppm HMelJIEo=2
ol =2 M2 &dldl, H2t&&Hl S22 HlWot( LIEHH,
QO A st A 20| s=H AXM MHAHAC AL AilHles 24E S=E
Off BloH HIMH A2 X8 A2t 2&H|JF &8t Jdez THHE
<H 413> =2 LFHUXNALES MY & &8 &
X el X 2l QUtAOol MZ)|=(C6
S H|H| o2t 2 F Y ZQ2HA
gy Al ss Stats E)
0 =} O —C
SLMEF | 85% | 3630 | EAMEH 50 ppmOIGtSl X
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SXE | 0lA| v | 68002+
WHZEI| o 2oe
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X AA 95% 2212830 LNG : 2242 e G2 =T A EnEy=
(TO) | OlAH| or | (Z3l4 70%JI=) WCHer o2y [3000ppm?! &<
o 2H| 7008+ ]
ol LNG : 60002
_ _ « 1000-2000ppm
Al =04 2215000 (23|4 70%0|=)
95% o L2 ST A sE
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J| 54)
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