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Chemical structure of Dioxins
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Isomer mark TEF*
23.78-TeCDD 1
123,78 PeCDD 1
123478 HxCDD 01
PCDDs 123678 HxCDD 01
123789-HxCDD 0.1
1234678-HpCDD 0.01
12346789-0CDD 0.0003 (0.0001)
2378~ TeCDF 0.1
1,2378-PeCDF 0:03 (0.05)
2,34,78-PeCDF 03 (05)
12347 8-HxCDF 01
1.23678-HxCDF 0.1
FCDFs 123789-HxCDF 01
2,346.78 HxCDF 0.1
1234,6.78-HpCDF 0.01
1234,789-HpCDF 001
12346.789-0CDF 00003 (0.0001)
344'5-TeCB 00003 (0.0001)
Non. 33A4-TeCB 0.0001
ortho 3344 5-PeCB 01
I 33 44'55-HxCB 03 (0.01)
Q 2344’ 5-PeCB 0.00003 (0.0001)
= 23'44'5-PeCB 000003 (0.0001)
= 233 A4-PeCB 000003 (0.0001)
2| Mono. 2344'5-PeCB 000003 (0.0005)
3 ortho 2.3 44 55-HxCB 0.00003(0.00001)
233 A4 5-HxCB 0,00003 (0.0005)
233 A4 5-HxCB 000003 (0.0005)
2,33 44'55-HpCB 000003 (0.0001)

Toxic Equivalency Factor
of Dioxins (TEF)
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Emission amount (g-TEQ/Y)

Trend of emission of Dioxins from 1997 to 2008 in Japan
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Dioxins’ concentration in flue gas from general waste incinerators

Installed by municipalities

, Number of Dioxins’ concéntration in flue gas  (ng-TEQ/m°y)

_CaPaC'ty_ of investigated "
Incineration incinerators Average Median Min. ~ Max.
= 4th 673 0.04 <001 <001~14
2t/hh = & < 4t/ 897 0.35 006 <001~26
< 2th 594 0.57 0.10 <0.01~10
Total/average/range 2164 0.31 004 <0.01~26

Installed by industrial companies

- Number-of Dioxins’ concentration in flue gas  (ng-TEQ/m°y)
_Ca_paC|ty_ of investigated il N
Incineration incinerators Average Median Min. ~ Max.
> 4th 11 001 <001 <001~008
2tlhh = & < 4 t/h 7 0.04 003 -<0.01~0.14
< 2th 50 0.75 018 <001~96
Total/average/range 68 0.56 003 - <0.01~96




Dioxins’ concentration in flue gas from industrial waste incinerators

From Apr.1, 2007 to Mar.31, 2008

ey '

Dioxins’ concentration | <01 | 0.1< 5<, 10<, | 40<, | 80< | qoigx | Average
Kinds of Was;(‘ah'-h'[“”_%@h"@d’ﬂ =1 =5 =10 | =40 | =80 - .
Sludge 395 162 78 8 ! 0 0 647 | 064
61.1% | 250% | 121% | 12% | 06% 0.0% | 00% | 100% '
Waste oll 39 | 183 87 9 4 0 0 673 0.66
585% | 27.1% | 129% | 13% 0.1% 0.0% 0.0% 100%
487% | 299% | 181% | 27% | 05% | 00% | 01% | 100%
Others 500 380 300 56 10 0 1 1247 1.39
(wood chip etc) | 401% | 305% | 241% | 45% | 08% | 00% | 01% | 100%

Total* : Total of investigated incinerators



Relative concentration

Example of dioxins’ concentration difference
according to points of waste incinerator
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Examples of dioxins’ concentration profile difference

according to sources (1/2)
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Examples of dioxins’ concentration profile difference
according to sources (2/2)
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Example of dioxins’ concentration in waste incinerator

®
(MHopper @Incinerator @Super heater @Boiler ®Water tube of boiler o
®Economizer @ Temperature reduction tower @Dust collector(filtration type)
(@Re-heater of flue gas (0Catalytic denitrification equipment {Dinduced draft fan
d2Chimney
T PCDDs PCDFs PCDDs-PCDFs PCBs PCP
€MP- 1 (ng-TEQ/m’y) (ng-TEQ/m’y) (ng-TEQ/m’y) | (ng/m’) | (ng/m’y)
() Solid Gas Solid Gas Solid Gas
A | Inletof slag screen 750 0.15 0.15 0.29 0.38 0.44 0.53 4600 1300
B | Outlet of water tube 280 1.1 0.11 25 0.18 3.6 0.29 6200 2900
C | Middie of Economizer [ 230 1.0 0.080 1.6 0.11 2,6 0.19 4900 2300
D| Inletof bag filter 150 | 11 | 0047 18 | 0063 | 29 0.1 5100 1800 7
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2nd incineration temperature of flue gas vs
decomposition ratio of PCDDs-PCDFs
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2nd incineration temperature of flue gas vs
decomposition ratio of PCDDs+*PCDFs
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Relationship between concentration of dust and
that of dioxins in flue gas after sintering furnace

0.45 —_—
0.4 |
0.35 |-
0.3
0.25
02}
0.15 |
0.1
0.05 |

Concentration of dioxins (ng-TEQ/m’y)

0~ .-'I ] | : |

0

10

20 30 40

Concentration of dust (mg/nﬂq)

50

60



Relationship between concentration of 2,3,7,8-TeCDD in flue gas
and temperature of that after outlet of dust collector
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Example of 2nd Incineration
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Example of cooling technology of Flue gas with water spraying
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Efficiency of dust collectors
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Dust accumulation process on filter cloth woven

Bumpy surface Flat surface

(a New filter clofh (p) Growing period of 1st (c) Expanding period of
- - accumulation layer of accumulation layer of
dust dust to whole area
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Examples of typical filter cloth of Bag filter £0
(O]
Tensile £ § - 8.8,
Fibelr Density strength Permeability 83| 5|25 Relative
' areal | (finer/2 54cm) | (leg/em? 3. | 22|22 | 5L
Name Weave Weigh ( ) | Usg :‘.‘:['.['.I:] _'EC]‘.[’:L -2 3 3 of |1 =3 | cost
(@/m?) length | widtr length width s rem™) | O @ | <= | <=
- Cotton 5 fiber stain 325 75 57 80| 57 5 60 x FAN 1
. Pyrene 5 fiber stain 260 75 47 120 | 110 7 20 ()] Pa 1.4
Nylon 5 fiberstain | - 310 75 56 135 | 95 7 100 * O 1.6
S Therm.Resist. Nylon 5 fiber stain 310 78 58 145 | 105 10 200 | & | O 4.0
% Polyester 5 fiber stain 335 78 58 220 | 170 3 140 AN BN 1.2
o | Acrylic fiber 5 fiber stain 300 74 50 110| 75| 10 120 | O ps 2.3
= | Polytetrafiuoro- 5 fiber stain 350 88 | 79 | 50| 47| 20 250 | O | © | 220
O | ethylene
= (Teflon)
Glass fiber 1/3 twill 480 48 - 20 185 | 130 20 250 . O 3.3
Glass fiber original 790 48 40 | 283|120 | 15 250 | O | O 5.4
PPS* 5 fiber stain 300 100 50 | 180 | 95 6.2 150 | © | O 65
Surface processing Thickness(mm) .
Polyester | shagbuming ‘| 600 1.9 80 | 200 | 18 140 | & | o | 15
Polyester . Membrane processing 55 1.8 70| 140 5 140 £ £, 10.0
~ | Pyrene Shag burning 500 1.8 70| 180 | 156 80 | O | & 19
© | Acrviicfiber Shaa burning 600 1.9 70| 70 12 120 O x 4.0
g Therm. Resist. Nylon  Shag burning 500 1.7 80 | 150 20 200 o O 5.4
= Glass fiber | —_ 950 25 197 | 213 19 220 OO 20.0
O | Polytetrafluoro- — 840 1.3 71| 108 9 250 | O | O | 550
$ ethylene '
S | (Teflon)
< |pps* | smooth 550 1.7 70 | 140 | 15 190 | O | O| 80
Tefire (Teflon) — 710 1.3 60| 50| 15 250 < | O 210
Polyimide | — 475 15 801|154 | 22 260 | © | O | 150
Pyrene : Polypropilene PPS *: Polyphenylenesulfide 23



Satin weave
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Twill weave




Efficiency change of collecting fly ash with bag filter made of glass fiber
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Removal methods of dust from bag filter

Outlet Clean gas
—

damper > N
Clean gas - Outlet
: damper

00 |0C | OO | _ O000C0C
OC | OO0 |00 Q- O0CO0O0
Q0 |00 |00 | QOO0O0C0
oOQC | O0C I OC ke CO0QO0O0
Flue gas D Fluegas
containing dust % % % < containing dust 4%~ Nlet

damper

(a) Intermittent method - (b) Continuous method
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Example of vibration method
(center vibration)

Filter cloth

e

Motor for vibration

Inlet of gas
contalnmg '
dust ﬁ[
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- Example of

Back washi
damper m:g 1! | i g — T back washing method
Induced l
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Magnetic valve

Electric wiring / | Example of
— e Compressed air

Nozzle plus jet method

Timer

Outletof
clean gas =<

Venturi

|- Tube type filter cloth
(with supported frame)

Manometer

N

Inlet o_f gas
containing
dust

Rotary valve » X. ..y

l Outlet 30
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Classification and feature of bag filters (1/3)

Removal Filter cloth _5 o | Filtration Applicable
method g3 | temperature Feature and main use
S Applicable from small gas volume
= I = o ~200 to large and frlocrln generz_alh
= = ® O ke environmental dust to hig
Qo Q o = — .
S 8 E = O = 06~16 | (Heat resistant temperature flue gas dust.
S S L : nylon) Certain removal of dust and
2 3 SR suitable for fume.
© = S C :
c .
% N Enve S % Out- ~100 - Small and easy dust collector
> -lope side . Capacity several ten m3/min

32



Classification and feature of baq filters (2/3)

Removal Filter cloth IS o | Filtration Applicable
method TS| rate temperature Feature and main use
ofdust | Type | Shape| Material = | (m/min) (°C)
Continuous dust removal is
possible.
2 é’_ " Suitable for continuous operation
S | 88 of small volume flue gas.
S _ S Z, |°_’ - ~200 Suitable for high concentration
3 = o Q 1~4 | (Heat resistant | and abrasive dust from such as
= E & % = nylon) pneumatic transportation.
> 3 Q@ a2 Compact body because of high
k%) = filtration speed and can be
2 installed at narrow space.
8 . -
c | Glass ut- : Apply to high temp. flue gas
& Woven| Tube fiber side | 09~15 ~250 frglfrz{:oal fﬁed boiFI)er °
)
= o Compact body with Large filtration
§ o 5 area over machine body volume.
8- =t o L 031 ~140 | High efficiency at even low dust
g % ; E o - (Tetron) cpncentratlon (suitable for such as
> O 'z % | air cleaner)
0 o
[Sintered " Metal fiber ~450 High temperature dust
compact | Tube | o caramics 05~15 ~1200 collection




Classification and feature of bag filters (3/3)

Removal Filter cloth 5 ° Filtration Applicable .
method ‘§% Rate temperature Feature and main use
ofdust | Type | Shape| Material T | (m/min ("C)
yp i
o Synthetic fiber ~200 Traditionally and widely used at
% o § | such as Tetron| 0.6~1.2 (Il—lqglaotn)re&stant cement mill and iron plant
© c 2 | Tube 2 :
= | 23 2 T - -
3 < Glass = Suitable for high temperature
‘;‘% =2 fiber 0.3~1 ~250 fume from car%on black and non-
o metal refinery
o : T
g - Compact body and can be
0 o PTI installed at narrow space.
) > Synthetic fiber - - ~140 P
o) S Enve salch s Tetron out-) 19 Suitable for large volume and
a . -lope side : Tetron)
v c ( easy removal dust from treatment
O o y
8 c such as casting sand.

34
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Relationship between inlet gas temperature of bag filter
and efficiency of dioxins’ removal
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Relationship between efficiency of TEQ based dioxins’ removal
and inlet gas temperature of bag filter
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Relationship between gaseous dioxins’ ratio
and Flue gas temperature
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Relationship between water content and
deliguescence equilibrium curve of calcium chloride
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Effect of Active carbon to remove dioxins with bag filter
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Materials of activated carbon and their physical property
for treatment of flue gas containing dioxins (1/3)

Materials Pellet size and Physical property
‘ arpmganagtli%{g?sﬁgre specific | Accumulative pore | Adhesion Apparent Technical leilnufacturer or
Type | name | F&Y | Srbaton (mm) surface of iodine | * density analysis | SEl€r
‘ materials (m*/g) volume (mL/g) (mg/g) (g/cm?d) (Wt%)
4 ' <1 nm:0.06 .
S FATE=T1 Coal 9 (tube) 300 | 1~2nm:002 >300 >050 — N
o 7S - VEFAWAC: !
<30nm:011 :
D
= <1 nm ;005
© 5and 9 .
2 — Coal (Pellet) 170 | 1~2nm:001 — — — IM i — 2 2 (#F)
b <30 nm: 0.10
| zg'gﬁf;‘gz’g .<1nm:025 |
GL-50 Peat S | 650 | 1~50nm:023 700 0.49 Water : 3
c - <0074:87% 0.1 nm~20um : L1 Ash -8
8 <0.150:97 % ' NORIT # (%3 ~
§ <0010 : 60 % ' I Loss on ), B TE(EE)
'- <0044 81 % -
No] 1150 082 1000 0.32 drying: 3
3 GLS Peat <0074 1% A
© <0150 : 97 %
2 : Loss on
o |Z7Va-N ' 030 | dving: 3 | smmr k)
P Kodl Wood 0.020 1050 0.24 1000 . oyng: o
# 1) c1— g | Lignite or Loss on NORIT 4t (+F ¥ %)
h : } 0.44 540 0.34 drying: )
RC-50 | ine | 0041 %% more 490 dvindics | mETRM)
DARCO . ’ <1 nm:018
Lignite  [<0.045:95% moré 600 | 1~25nm:025 600 051 Sulfur:18 | NORIT# (47 > %)
FGD .
25~75nm: 1.06
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Materials of activated carbon and their physical property
for treatment of flue gas containing dioxins (2/3)

Materials Pellet size and , Physical property :
mean diameter | specific : Adhesion | Apparent | Technical | Manufacturer or
T N Raw and particle size | surface | Accumulative pore | ‘oo dine density | analysis seller
ype ame | materials | distribution (mm) | (m?/g) volume (mL/qg) (mg/g) (g/cm?) (Wt%)
5 mash - | <1nm:0zl ~ |volatie
M;};H Coal | S3% | 1100 [1~2am:021 1060 R
90 % or more <30 nm : 056
FATH—T <200 mash _
PXS o2l 1 6096 or more >80 047 - =800 040 Rk
5 7 300~475 : 95% <1nm:015 T
8 9‘4’?:1:— Coal 'or mo.re ) 1100 [1~2nm:0.21 = <055 o ;
E 28 < 30 nm: 056
U N .
T [ FA4T7FH—7 - <200 mesh :
—_ > 0.25~0.55 -
% PXE Coal 90 % or more >800 800
E Mean diameter g Water : gr loss
&) . ' —~ )
5AP-2 0.005~0.010 1000 <50 nm: 063 900 0.25~035 | Ash :8 o B .
< codl <0.045: 90 % .or more ’ orless | B L > =71
T — FH— ¥ (#)
2.36~4.75 (tube) - Water: 5 or less
AG-400x | Coal | %00 .| 1000 - 900 | 045~055 1 Ah™ g or lesh
- 0~1nm:024
2 1~5 nm : 0.04
CLP 83 00225 1120 |5~10nm:001 980 043 - 7 % 57 1LE )
Oa 10~15 nm : 0.03
Total pore volume : 0.32
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Materials of activated carbon and their physical property
for treatment of flue gas containing dioxins (3/3)

Materials Pellet size and Physicalproperty Manufacturer or
mean diameter ifi . i Apparernt Technical
Type | Raw and particle size shrface | Accumulative pore | Adhesion éjepnsig analysis seller
ame | materials | distribution (mm) | (m?/g) | © volume (mL/g) (mglg) (g/cm?) (Wt%)
- 0~1 nm:0.18
) 1~5nm ;020 .
2] a Coal 00202 1040 | 5~10nm: 006 950 041 — 7 & 1 FALE ()
@
o 10~15nmm:0.11
8 Total pore volume : 0.55
T | u®Dpo-2 | S (Power) 1030 045 1080 0.300 — -
= HAx 840
S | BEDO-5 Coal (Power) 1020 052 950 0.320 - A E ()
< FH% DO-11} Wwood (Power) 820 044 900 0.250 — ' _
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Examples of effect of activated carbon applied to waste gas treatment of waste incinerator (1/3)

Source of flue gas er:)sihen?eas Materials Temp. SV . Removal of dl_oxms
No. fand equipment (m®y/h) (°C) (h™) Inlet conc. Outlet conc. [Removal (%) | Remarks
_ _ 36 ng/m’y 0.69 ng/m’y
Lz_irge pilot plant 1800 Activated cokes 150 1105 | (055 ng-TEQ fm3h__) (0.001 ng-TEQ ;’mSN) Q08 o
b | with adsorber geo | (el domme> | 2210 | 31 ng/m’y 14 ng/m’y 942
using real flue gas mmL) (05 ng-TEQ/m®) |(0029 ng-TEQ/m’)
: 3 _ 3
Adsorber Activated carbon 320 | 034 ng-TEQ/ mx 0.052 ng TEQ’ImEN 85 After
2 | using flue gas from 70 (Pellet : 3mmq X 150 640 | 020 ng-TEQ/m> | 0025 ng-TEQ/m N 83 2308 hr
stoker furnace 4mmL) 970 | 023 ng-TEQ/m% | 0.0058 ng-TEQ/m"y 97
Small ad b Activated carbon
matl adsorber (6.2~70.mmo, . 4400 97 After
3 | using flue gas from 11 specific surface - 170 13000 03~4ng-TEQ/m®y | <0.05 ng-TEQ/m’y (SV13000) 3600 hr
stoker furnace 800 mi/g, pore '
volume 0.43mL/g -
. AdS(f)rberftljsin_g f|tl),|ed 16000~ | Activated carbon 143 21 ng-TEQ/m’y | 002 ng-TEQ/m’y 99.0 é‘g‘% hr
gas from floating be ' - 3 3
o ate fumace 19000 | (grains) 147 16 ng-TEQ/m’y | <0016 ng-TEQ/m"y >990 3960 hr
Adsorber after bag : . 140 After
filter using flue gas . ~ | Activated carbon 18 ng-TEQ/m% | 0016 ng-TEQ/m°y 999
5 | from floating bed 9100 (grains) (outlet)~ | 500 82 g-TE% ’,msﬂ <0016 ng-TEQ/m®y 998 3500 hr
1 continual burning 11500 150 (inlet) -~ ng N Jibng N ' 4500hr
furnace
Powder activated Absorbent
Spray injection of cokes & powder 189~208
o | adsorbentintoflue | 5000~ ghg(r:?ﬁglsﬁggemcp, (Inlet of | 023~027 0.018~0.046 303~925 ' 743~82
of small industrial 5700 380~775 m/g, Bag filter) ng-TEQ/m?y ng-TEQ/m"y . mg/m'n
waste furnace pore volume 0.62~ (dry)
0.95mL/g
L Powder charcoal 3
Spray injection of (20~30ume, 150 45 ng-TEQ/m*y | <000 ng-TEQ/m"y >99.9
7 Rdsorbentinto diverget g specific surface 180 — 28 ng-TEQ/m®y | <000 ng-TEQ/ my >999 —
flue line of real furnace 1050 mi/g, pore 210 924 ng-TEQ/m’yx 003 ng-TEQ/m’y 999
volume 0.53mL/g '
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Examples of effect of activated carbon applied to waste gas treatment of waste incinerator (2/3)

Waste gas iOXi
N Source of flue gas |, jme Material Temp. Sy Removal of dioxins |
0{ and equipment (me/h) aterials (°C) )
: Inlet conc. Outlet conc. Removal (%) | Remarks
Stoke/(rjfurnacleﬂ Dioxins Dioxins Dioxins : 99.1
%ﬁfniﬁi""w&e % 23 ng/m’y 021 ng/m*y (TICE»gn;é 9)
washing tower of flue N (041 ng-TEQ/m"w) | (0.00032 ng-TEQ/m®) Chiorobenzenek
8 gas — Activated - Activated carbon - - Chlorobenzenes Chlorobenzepes  |.g7g -
carbon adsorber — 650 ng/m’n 14 ng/m’y .Chlc.>ré>phenols
Catalytic Chlorophenols Chlorophenols - =100
denitrification tower) . 400 ng/m’n ND o .
S ‘Activated carbon Activated carb ot -
Spray injection of (specific surface 410 /g, ctivated car or; Activated carbon3 Activated carbon
g | adsorbentinto flue — | pore volume 0.336 mL/g), — | 362 ng-TEQ/m’y 0.84 ng-TEQ/m"y 76.8 —
of industrial waste Activated cokes (specific Activated cokes Activated cokes Activated cokes -
furnace .surface 52 mi/g, pore 6.12~69% ng-TEQ/m’y 1.29~142 ng-TEQ/m’y 78.9~79.5
'volume 0.036 mL/g
Spray injection of
adsorbent into flue _ 3 3
10} of stoker furnace - Activated carbon - — | 018 ng=TEQ/m’y | 0.00015 ng-TEQ/m’y 999 -
(with bag filter)
Spray injection of adsogbent
into flue of stoker furnace and _
11 |electrical ash melting fyrnace- . <200 — 1.5 ng-TEQ/m? 0.00019 ng-TEQ/m" =100 —
(plasma type)(with bag filter Activated carbon & N & N
and catalytic reactor)
Spray injection of
adsorbent into flue o : 3 3
12 of stoker furnace Activated carbon 161176 — 61 ng-TEQ/m’y | 0029 ng-TEQ/m"y 994 -
(with bag filter)
Spray injection of
adsorbent into flue _ e _ 3 3
13 Activated carbon 170 15 ng-TEQ/m°y 0.19 ng-TEQ/m’y &7 —

of stoker furnace
(with bag filter)
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Examples of effect of activated carbon applied to waste gas treatment of waste incinerator (3/3)

: Waste gas —
No, | Source of flue gas  jvolume | g0 io1e Tel’l‘lp. SV ‘Removal of dioxins
‘|and eqU|pment (m’x/h) (C) (h™h) Inlet conc. Outlet conc. | Removal (%) Remarks
Spray injection of adsorbent
into flue of floating bed|ash _
'14 | gasification & melting furnace- Activated carbon 150 _ - [}.00033~[I.0G315 . _
(one tower type) (with bag filter ng-TEQ/m’y
and catalytic reactor)
Spray injection of
adsorbent into flue ;
]-5 of stoker furnace - ACtlvated Carbon . 160 - - 0,012 ng-TEQJ”mJN - -
(with bag filter)
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Schematic drawing of catalytic decomposition of dioxins

Flue gas ®OxN) : Dioxins
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Carrier of catalyst

Active component



Structure and function of catalytic bag filter

Dust

— Felt with catalyst

Gas flow

Dioxins

Porous membrane
~ of fluorine resin




Picture of catalytic bag filter

Source : HP of Mitsubishi heavy industries environmental and
chemical engineering co., Ltd
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Example of high performance catalytic bag filter

Slaked lime
+ Activated carbon\ Eilter cloth
HC| .
o o
]
S0, mg” Clean gas
‘ R
[
Gaseous dioxins
»
NO, ® NO, >
[ ]
t Protection layer with
reaction auxiliaries
®» = Dust & | Active carbon

B Solid dioxins

Ammonia

Traditional cleaning mechanism
of flue gas with bag filter

Hybrid filter cloth

Slaked lime HEF
‘H'-t ¥
HCI -
- g Clean gas
S0, »

Gaseous dioxins

Protection layer with

E .
reaction auxiliaries

@ - Dust Ammonia
[ | Solid dioxins

New cleaning mechanism of flue
gas with hybrid bag filter
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Decomposition rate of dioxins (%)

Oxidation decomposition of dioxins in flue gas
with vanadium oxide catalyst

100

—@
—adh
90 -
80 N | o
' ® : NH,/NO (Molar ratio)=0
A : NH,/NO (Molar ratio)=1
70
| L | i I

| _ L i 1 i
160 180 200 220 240 260
Gas temperature (°C)



Example of process flow of general waste incineration plant

Ca (OH), | | NH;
Furnace / boller i | Bag filter Re-heater l Catalyst

200C 160°C 140C  210C Chimney
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Inlet dioxins’ conc. (ng-TEQ/m3N)

Concentration change of dioxins
at inlet and outlet of catalytic bag filter

(-
=

co
P

A |nlet conc.
2\ outlet conc.

Emission limit (0.5 ng-TEQ/m3))

(New electric furnace for
steel manufacturing)

A

2 4 6 8 10
Operation period (Month)

1.0

0.3

406

04

0.2

12

Outlet dioxins’ conc. (ng-TEQ/m3))



Example of catalytic reactor with honeycomb catalyst
* Inlet of gas

- Catalyst unit

* Outlet of gas
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Effect of cupper concentration in mixture of raw materials
for dioxins’ generation at Sintering furnace of iron ore

() : Conc. of cupper in (50 ppm)
" mixture of raw materials

(60 ppm) (60 ppm

Generation of dioxins (relative ratio)

No CuO CuCl, Ore c-on;[aining Cu
addition addition addition  addition



Effect of ammonia and urea concentration in mixture of raw materials
for dioxins’ generation at Slnterlng furnace of iron ore

100 - (’('

S

c

2 80

c_d .

o

UC; 60 Ammonia
s (NH,)

S ~. O

5 40 i
g N\ e
s 20

2 ((NH,),CO)

o

0 20 40 60 80 100 400 1100
' Addition of Nitrogen (mg/kg)

S
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Removal ratio (%)
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100 ¢

90
30
70
60
50
40
30
20
10

0
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Example of amount of slaked lime and activated carbon
powder to remove Hydrogen chloride and Dioxins

0.1 02 03

0 1 2 3 4 5
Feed over theoretical amount (-)

Feed amount of activated carbon (g/m3,)

Removal ratio of dioxins over feed

Removal ratio of HCI amount of activated carbon
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Example of relationship between removal of dioxins
with catalytic bag filter and inlet temperature of bag filter

228 |nlet concentration of dioxins
[—_—_1 outlet concentration of dioxins
—&>— Removal ratio of dioxins
5 100 _
' X
(=)
-4 95 <
O < =
£ 3 90 =
c O @
o W 3
o K 2 85 £
o O
0 75

180 200 220
Inlet temperature of bag filter (°C)



Example of oxidation decomposition of dioxins with catalyst

04} Catalyst | x‘a‘
—@— 350TC | \
921 --0-300T !

Decomposition efficiency (%)
=l
>

--A-- 2507

1000 3000 5000
Space velocity SV (h™1)

90
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Process flow of second step bag filter and activated carbon supply method

~(a) Building line (ventilation)

D =
/\ | Damper - | Blower

(b) Induced line Mixing Bag filter
| Blower  tower

for building

X

Damper

lgs\greratlon Cooling Induced
Electric tower of bag filter
furnace incinerated

gas
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Example of flue gas treatment flow from incinerator

Powder layer of
chemicals and dust

1 Fo———————————4 N\ j/— Filter cloth
| @ Flue 5 Treated
| "/ gas ? gas

7

Compressed air @

EMmRZES

L]
Industrial water

Cal(OH)z 4+ 2HCI — CaClz 4+ H20
Ca(OH)z + SOz + 1/202 — CaS04 + H20

&.__________________________________________________

Instrumental air
Temp. reduced Temp. reduced ;5 Brateo gy
water tank water pump
Bag filter
Temperature -—n
Chemicals reduction :
tower |
B ]
Chemicals
silo A
Double :
Dust carry out
| N instrumerzlt dampef Rotary Dust carry out
Chemicals [ ) valve instrument
supply
blower

Source : HP of Kurabo Industries Ltd.
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Example of flue gas treatment flow from incinerator

From incinerator
Two fluids nozzle

Jetpack truck

Air T

g

Venturi
ST E_
AN

"Bag filter

Slaked

e Calculation i o Auxiliaries til’i( ?
' of water- spraycontrol ¥ 8 §| _
tank gas ratio .‘R...y......--‘-;-r ~E.,% - Activated
( ) 255 - carbon
asa powder
i o
A - §
: E - Jetpack truck ( GaSI ).
i anal- |egeooao.
S = =
FIC H ‘\u
= 2
- Roots blower !

Slurry control

Slurry tank Water tank

(o)}
(92



Example of flue gas treatment flow with catalytic reactor

Furnace

Bag filter

i

Semi-dry
reactor

Cat. : Titanium dioxide

Re-heater

Blower

Catalytic reactor

i

Chimney

*QEEEH
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Decomposition technologies of Dioxins in fly ash etc

Decomposition technology

Summary of technology

Melting type

Dioxins are heated over melting point (at around
300 °C) and thermally decomposed.

High temperature
incineration type

Dioxins are thermally decomposed at around
1100 °C under oxidation condition.

Gaseous phase
reduction with
hydrogen type

Dioxins are decomposed at over 850 °C by reduction and
dechlorination reaction with hydrogen under the condition
of -without oxygen and with hydrogen.

Dechlorination by
heating under reduction
condition type

Dechlorination by heating at around 400 °C under the
condition of lack of oxygen such as methods of replacing
of Nitrogen)

Decomposition by
hydrooxidation under

supercritical condition type

Decomposition of dioxins by using the power of solubility
of supercritical water against organic matters at 374°C
and 22.1 MPa or more.

Decomposition with
dispersed metal
sodium in oil type

Decomposition of dioxins by the reaction between
extracted or concentrated dioxins and ultrafine particle of
metal sodium dispersed in oil.

Photo chemical
decomposition type

Dioxins are decomposed by dechlorination reaction by
using irradiation such as ultraviolet and oxidation power of
ozone etc.




Thank you for your attention !!




