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Abstract: In order to solve the reproduction problem of PCB, we carried out poly chlorinated biphenyl (PCB)
removal at low temperature (<220°C), which could not take place reproduction of PCB by over 90% on catalyst.
We coated catayst to commercia bag filter for smultaneous removal of PCB and particle. It was found that
PCB could be not reproducible due to it's decomposition of benzene ring. The coating method of spray type
was more useful than that of precipitation one. PCB removal conversion was highest on the Pt-Co catalyzed
bag filter. The data of this study can be well used in order to remove PCB and particle smultaneoudly for
incinerator process by subgtituting commercial bag filter to catalyzed bag filter.
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Table 1. PCB removal method by using the catalytic decomposition

Item SCR Catalyst PCB Catalyst Research Technology
-‘Remova of partical and PCB
simultaneoudly.

Merit  emoval of NO, and Removal efficency is high by 90%. -Removal efficency is high by 90%.

PCB simultaneously. i

-PCB decomposition at low
temperature. (<220°C)

-Low removal
efficiency (30~40%)

Demerit -reproduction of PCB.
-Decomposition at high temperature.

-Decomposition at high temperature.

(>400°C) The degree of difficulty isvery highin
-High initial set up cost. using technology.

‘High energy consumption.

(340°C)

I B3 71ee A7 30-60% o &35t ut F4H], SCR i8S x2dste AbE-ste 7lsolth
A A F2ds), QEF 1Y, s 2R HI Fol o] 712 AZtR W&t FHE A 7H(HC,
sk AAHA A ZJEL:HP F ol et 1 =skE SOx 5)& €38 el A3l &HS BAFSt] Al
5318 87719 o] AAsHA sHT) Asta, B S4es EAlste] PCBE F2H33 &

Al o] whrgrel] whel B shA A=, A o WG ol A EF]sle] A A, SCR FvE-S o83}
71 9T n e hEAQ 3P oFGEE uA o NOxE A Ash= el 84S o &g PCB
WA Y}, wHetE-4 ) poly chlorinated biphenyl (PCB) A A H2 v wE @ 27|Adv e} HEA<d
9 S35 B 58 AdAY 7YY, A5}, A B3 & d] AMEE I UARE PCB Al A& &0
A7 34, AME Az, A7= 27034, 3lE S, TS AlE FYsteior stRE {FAN7T B
A AYEd 59 2 A& 2 ARFGAA T = o] *ﬁ‘fh A A 7F o, 25€E PCBE )
3 Ak H2 5ol BA2HT] A, AEA A HE 75 22k EF o] HAsh=E A7 k. &
T4, AHNE AZFA, AF3lead ol Wiz Zole 7|29 = S BF T F3tsle o
© Aotz vANA], FEE5EAI 2L A A FRE olF uidyH IAL I 4 &8 &
£ o]9ld] PCBZ HWH = S RFalEZ] 7k &3 PCB Al 28 FA /MAANZ ARIE BaE
o2 A wEE ] o]l Alo] PaXe] xv]e # A=
AALZE FzbE A Qi A FEAHE o] &3 PCB Al A W] 7=

Poly chlorinated biphenyl (PCB)= 714 9 43+ SHAE S5 fl8] £l 71eS o]&35te] PCBE
o] x3d EAE 47 o BAskE AoE U sk S 3 7leSo] EE Aok iy &
A dow, 53] TA|22g 7] AZIAA A 71 Bel Zt2 g FH2e] A AR A i E ol &g
DA, AA] @A E PCBE 850°C o) 4e] 2% PCB AlA 71&S A&sta Jed 2 d& 9 74
oAl 2% o] AFAIZIA s AL F U o] Eujl 7|& ZFHEe] & IS Holx gt FH
U H) 7] 7k WhEE 38l A 250°C-400°C Atel T AFHI e S E ol &3 AT MY V&9

o] 2= WA afE PCB7E B E = A7t A2 Table 13 7t

200 00°C FlA ATl 1 B Loldtkn Aol /1E9) ARE AR PH WPE A2
w3 H3gekloled BAE A5 skl B ol A$ET Y WA FohE 2Yshe] F7
2] 27pA BN E W/17ka g 250°C ol FY A9l A4S AXe QaE ke PeBS £ A

AA wiESHAL tk R SzpAl oA A sk ul S 7] A% ="EC] vEhta it dE
71720l V\*@J PCBH9} 9] PCBR7F &  Ebaattollde vivgs FFHuz ste 9ZH¥
Aol E2ZE o] 9le, o] FEAY & =+ A= A4 PCB A 71 A&’ /Hdslglar, Yidt=s U9
o] dasitt. o] 3)Atel A= PCB7F A4 E|A] &= 250°C ©]

A Aol B E = B e d =S A ate] oA whgshe HuijsdS s uAE 7t
7 Bol ARgEE 7lee Wk wkgAdn], of 3 3 EEAASS

Analytical Science & Technology



Zo) 2] ol 4]0l o] 3 POB A 2] 54 169

Reaction solution
TTIP + IPA + HCI
solution

{

Noble metal
Transition metal
Metal catalyst

J

v

Stirred 3hr
80~100C
More than 1000 rpm

J

‘ Quenching

MTMS + IPA + H.O

Binder

‘ PCB Removal

Complex catalyst ‘

Spray method
Filter bag surface
Spray coating

200°C drying and
calcination

l

Precipitation method
Precipitation filter bag to
coating solution

120°C drying 6&hr
200°C calcination

J

Catalyzed fabric filter for
removal particle and PCB
simultaneously

Fig. 1. The flow diagram of the preparation method of catalyzed filter.
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A z3to ok k=], o]& ¢k titanium tetra isopro-
poxide (TTIP)$} isopropyl acolol (IPA)9} F4HS 10:
1:19] &= E3sle] WHEEA(TTIP+IPA+HCI)
solutions REFEL, 7] FFEHS®  hexachloro-
platinic acid 1wt%<}, Hola4% = cobat nitrate,
nicke nitrate, ammonium tungstates S TTIP T H]
05wWt%7 == &3ste], 80°C~100°C, 1000 rpm
o] Foll A 3r7F o] wRkete] BREFmE AFTE,
Aeoz Yzkel g BindeZA F5F7] vy &
AFE-3H9 2.8 methyltrimethoxysilane (MTMS)®ll  iso-
propyl acohol (IPA)Z H,O0E 1:10:52 &3
(MTMS+IPA+H,0) §1& 4}7] Zujgoist &3t}
o] PCBAIAE 53 Fvl ZE AL vHEUTL o3
THEolzl HHEm) H S ARE-ste] spray'd (2
FH spray coating) ; AR (A g TR )
S AFg3ke], sprayE-S 200°CY] ZANA Ax D &
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Fig. 2. The conversion of PCB; on the catalyzed filter with
precipitation method.
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Fig. 3. The conversion of PCBg on the catalyzed filter with
spray method.
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Fig. 4. The catdytic decomposition mechanism of PCB.
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Table 2. The specification and condition of gas anaysis

GC : HP 6890N
GCIMSD Type MS : HP 5973N
lonization El mode
Monitoring method SCAN (Low Mass : 50, High Mass : 500)
Column DB-5 (30 mx0.25 mmx0.25 pum)

Temperature program

Injection Volume : 5uL
Splitless

Carrier Gas Helium 1.2 mL/min

Detection Limitation 10 ppt

Retention Time 32.5min

70°C(4 min) — 300°C(10°C/min, 5 min)

Inlet : 280°C

o £+ PCB A4 A2 UehA &S Ao
1= A

3.3. XPS (X-ray Photospectroscopy)2} TEM
(Transmittance Electron Microscopy )24

AHEE Pt E450] W] s E dRlsh]
st XPS 4% stsleH, Fig 65 EW XPS
datacl| Al Pt¥(4f;) 3 Pt (4fg) A =9 EA4 pesk7}
717 evs} 743 evoll A UENSES T, aging$- Pt= 0.1~
0.2ev A= negative shiftdt 2= Ho} pre] ksl A4
B 7} 2719] fresh JEHT} 9Hg-$F metalicd o= W
3t Aoz A Fig. 7¢] TEM imagedAlE o3t
Al x| Fuf YAte] A717F 3-5nm A =2 w2}
I FdeHA BxE A ¢ 5 ded ol Fvivt
A3 TR Y 2ALE A2A BLEHoEHN
PCBS] AlA 458 A A o= weter

3.4. SEM(Scanning Electron Microscopy) £41
SEM A& Fote ZYHH wE Sadda
w2 B YEHE vepstaat Solth Table 35 B
Nomaxel] Pte} Cos ZHIAS
FelE JERHAT oA E
o

Hl&o] 50um & W vig %

S A

gk

MR CgHy
\ - = | | [Timethytaldehyde] |

y 2 s . o0

Ml | [2-butene]

. CratigCly

" | ldchlorobiphenyl] |

Fig. 5. The chromatograpy of GC-MSD analysis.
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Fig. 6. The XPS pesks of Pt on the catalyzed filter.
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Fig. 7. The TEM image of catayzed filter.
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Table3. The SEM image of catalyzed filter.
Nomax(Pt-Co)

50.0 um

500 nm

None
o
3-4 10.0kV 13.6mm x1.00k 3-4 10.0kV 13.7mm x80.0k SE(M)
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Spray

LI B B B B
1-4 10.0kV 13.5mm x1.00k SE(M)

R
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T
500nm
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