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Removal of Chlorinated Organic Compounds in Flue Gas

by Activated Carbon Injection in a Semi-Drying Reactor
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ABSTRACT - There are several kinds of hazardous materials in incinerator flue gas, such as particulate
matter, acid gas, heavy metal, dioxin, etc. The activated carbon adsorption is considered as one of the
methods removing dioxin from the flue gas. Without any additional equipment and facilities, the activated
carbon was mixed with lime and sprayed in the semi-drying reactor of an incinerator and filtered in the bag
filter, and its efficiency of removing hazardous organic material was investigated. 1,2-dichlorobenzene (o-DCB)
was used as a precursor material of dioxin and the effects of the activated carbon amount, the operating
temperature of the reactor, and the atomizer r.p.m were measured and analyzed. Experimental results showed
that the optimum outlet temperature of the reactor was 145°C considering the performance of the bag filter,
and the adsorption performance improved with the increase of the atomizer r.p.m. Also the performance of

removing o-DCB in the bag filter is higher than that of the semi-drying reactor.
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Table 1. Characteristics of activated carbons used
in this study

Class A-1 B-1 B-2

Basic Material Charcoal |Charcoal|{ Charcoal

Iodine No. (mg/g) 800 950 900
Moisture(%) 8 10 10
Ash(%) 15 - -

Size (325 USA mesh) 65% 70% 30%
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1. Air Filter
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5. Drying Chamt
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7. Slurry pump
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9.1D Fan
10. Bag filter
11. Ash bottle

Fig. 1. Experimental Apparatus
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Fig. 2. Effect of the amount of activated carbon on
o-DCB  removal in SDR Experimental
condition : gas flow = 3Nm’/min, o-DCB =
60mg/ Nm’, lime = 1767mg/ Nm®, atomizer
rpm = 16000, SDR inlet temperature =
205°C, SDR outlet temperature = 145°C
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Fig. 3. Effect of the amount of activated carbon on
0-DCB removal in bag filter Experimental
condition : gas flow = 3Nm’/min, 0-DCB =
60mg/Nm’, lime = 1767mg/Nm’, atomizer
r.p.m = 16000, bag ACR = 0.8m/min, SDR
inlet temperature = 205°C, SDR outlet
temperature = 145°C
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Fig. 4. Effect of the amount of activated carbon on
0-DCB removal in SDR and bag filter Experi-
mental condition gas flow = 3Nm®/min,
0-DCB = 60mg/Nm’, lime = 1767mg/Nm’,
atomizer r.p.m = 16000, bag ACR = 0.8m/min,
SDR inlet temperature = 205°C, SDR outlet
temperature = 145°C

32 WA WMEIAA &7 ex9 9
WA wgloNe LRk Wrte dFeEst
FeE7t Yud 9FLES FTLRY Aol:
Slurry #9334 vi7b233 Bdo] dAW Qwzo
2 50~60°CY AolE Urdth FTLEE WA
Bg7lo] fYEE Htae) X FRLE, A,
$HAE F AEAF)7] ole® CaChe] BABE
o @M Aol HEH ETLEE U°C oo

e

¢

2 X387 gaMs 97129 exa 200°C of4
o2 HAstejor g} wrAA wErielAe wge
=7 YR xow xRyt W o|Folx AHgrtA9
F4%€°] AsHI o-DCBY FFAEE A3tdd. o]
o w2 Hhg2wvt YUY 2o Azt AuzE o
FAR A gol FEo] FHEA gn Fg e
B GFEdol A =Y FYE dojdh
WAL g &7 £EE 145°C, 165°C, 185°C
Z /42 9 werY 47 =& 205°C 225°C
245°C2 247t fAstddor fen, ojwe] o-DCBY
Mg A&S Fig. 59 EAgnaeh o] Zrzp 25%,
18%, 8%=Z 743tk TF o] ¢ Fob WgHd|
A9 o-DCB ] &84S 145°CY uwf 55%, 165°CY
ul 18%, 185°CY w -25% = ZrAstgdct. 185°ColM &
238 FYdszrt Frksided oA WUE
5228 gAdgda neoz A3 FAG FIAF
Astg ¢ o-DCB7l g3 =Ho] 2A4F Aoz F
ZHr} Fig. 594 & 4 U%°] 257 o-DCB A g
g vXT AT v dhgrld MRy Y
A2 Hiko) & Aoz Agdrh

14 :
- _ -
1.2 -+ Getout/ | ot
EWQDE 7
1
B
P —
Sos e
= ] -
el
806
;/
04
0.2
¢
120 130 140 150 160 170 180 190
Tenperaire.(O

Fig. 5. Effect of SDR temperature on o-DCB removal
Experimental condition : gas flow = 3Nm’/
min, 0DCB = 60mg/Nm’, lime = 1767mg/Nm’,
activated carbon = 600mg/Nm’, atomizer
r.p.m = 16000
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Fig. 6. Effect of atomizer r.p.m. on o-DCB removal
Experimental condition : gas flow = 3Nm’/
min, o-DCB = 60mg/Nm?’, lime = 1767mg/Nm’,
activated carbon = 600mg/ Nm3, SDR inlet
temperature = 205°C, SDR outlet temperature
= 145°C

34 @AG] FFHA HF I4F
gaee 2439 EfsY BEE B &
Y Z£5Ho) w2 o-DCBY AAEEL vAE I
Fig. 7o) Jehiich 4" FHER S3& @
A} =4 200mesh A E(B-1)Eo} Z4F 325 mesh
FAEB-2)9 Aag] At ole LM% A
gg TFdld EREe ASdAx A Fe 84
gro] w2 whg-7leh WgE oA wjrt2F 2] o-DCB
gte] HEE F7HANFHOZA o-DCB A H &
SHYS ¢ 5 Utk AT ARADA BF =

o

63:

tlo

=

CLEAN TECHNOLOGY Vol.6 No.2

2F 325mesh A VR XHa &&o] 10% HcH
ol AW AVIE THY BS HY FRT
o] folHrte AW ERA Aol dF AL
2 #ud & o F 39 dF A48
o-DCB9] AA &EgdE Aol7t A9 USE &
At

Fig. 7. Effect of adsorbents on o-DCB removal Experi-
mental condition : gas flow = 3Nm’/min,
0-DCB = 52mg/Nm’, lime = 1734mg/Nm’,
activated carbon = 260mg/Nm3, atomizer
r.p.m = 16000, bag filter presure drop =
110 mmH;O, bag filter inlet temperature
140°C, ACR = 0.9m/min
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