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<volume,page no.>
45,352-355
<section>
EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION
<English title>
REDUCTION OF THE PCDD/PCDF EMISSION IN THE FLEMISH REGION
BELGIUM
<Japanese title>
PCDD/PCDF
<authors>
Filip Francois, Paul Bernaert, Robert Baert
<key words>
PCDD/PCDF, reduction, emission measurement, emission limit value
<Japanese key words>

<captions>
PCDD/PCDF Viarem
8 2
PCDD/PCDF
NgTEQ/NmM3
MI

1993 2000
<summary>

MI

1993 120gTEQ/ 1gTEQ/
<translation>

3 13.512km2
570
PCDD/PCDF 10
1999
Ml
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Ml
Ml
Ml
PCDD/PCDF
2 3
Ml
Ml 5
80 M
Ml 1985
Viarem (1991) Viarem (1995)
Vlarem Viarem
BAT NEEC
(emission limit values, ELV)
Vlarem
1995 8 Viarem
0.1ngTEQ/Nm3
EU 94/67 EU
Viarem
2000 1 1
Ml
1999
Viarem

PCDD/PCDF Viarem
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(ELV)(NgTEQ/Nm3)(TV: ) ELV
(*) >6t/h 0.1 1997/1/1
(*) <6t/h 40.1 1997/1/12001/1/1
0.1 1999/1/1
0.1 2003/1/1
0.1 2003/1/1

/ :0.5 (TV:0.1) : (TV:0.4)
2003/1/1
:0.5 (TV:0.1) 2.5 (TV:0.4)2002/1/1
:0.5 (TV:0.1) 2.5 (TV:0.4)2002/1/1
(™)
Ml
Ml 1993
(1%1993: 19
(1%1994: (20)
(1% 1995: (7)
(5) (8)
(28)
(1%1996: (21)
(1%1997: (22),
(1%1998: 13
(1%2000: / (14)

MI

1993 MI 19

Ml
Ml



45-352.txt

1998

0.1ngTEQ/NmM3

MI!
(1%
(1%
(1%
(1%
1
1gTEQ/
3
1995 M
10  20ngTEQ/NmS3

100ngTEQ/Nm3

WHO ADI

Ml
Ml
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Ml

1993  120gTEQ/
1993

10 >

MI
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10

1993 2000
MI Viarem

10

<comments by translator>
Vlarem 1995 8
0.1ngTEQ/m3 Vlarem

1993 Ml

<translator>

<end>
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<volume,page no.>

45,356-359

<section>

EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION
<English title>

DIOXIN EMISSION OF AN OPTIMIZED FLUIDIZED BED SOLID WASTE
INCINERATOR

<Japanese title>

<authors>

Takeshi Sakurai, Roland Weber, Junya Nishino, Masafumi Miura, AKiro
Suzuki

<key words>

PCDD/PCDF, combustion control, heat exchanger, de novo formation
<Japanese key words>

de novo
<captions>
12
1 A B
02 CO NOx SOx HcCI
2 A B BF B
PCDD PCDF ng/Nm3 I-TEQ pg/Nm3
3 B
A PCDD/F ng/g TEQ ng/g
<summary>
2
BF BF
0.1ngTEQ/NmM3 PCDD/F B
A A SCR
PCDD/F B
de novo PCDD/F BF
PCDD/F

<translation>

0.1ngTEQ/NmM3
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2 FBI
1 2
FBIA B 200 160 /
FBI 650
2 850
BF
SCR 210
230 A BF
A B
Nm3/hr O2vol-% COppm NOxppm SOxppm
HClppm mg/Nm3

A 53000 11 25 18 <1 <2 <2
B 37000 11 35 25 <1 5 <2

PCDD/F
12%
HP6890 Autospec UltimA 10,000

;150 B ;160

0.1ngTEQ/Nm3 B 0.04ng TEQ/
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Nm3 3Nm3 10,000
A 2,3,7,8
PCDD/F OCDD/F H7CDD HG6CDF 2,3,7,8
PCDD/F 2,3,7,8
A
0.005NngTEQ/NmM3
2 A B B
PCDD PCDF ng/Nm3 I-TEQ pg/Nm3
FBIA FBIA FBIA FBIA
FBIA FBIB FBIB FBIB
FBIB FBIB
BF BF BF BF BF BF
PCDD ng/Nm3 0.31 0.20 0.30 0.12 0.1 28 3.9 43 33.6 3.6
3.1
PCDF ng/Nm3 0.13 0.11 0.18 0.03 0.03 1.7 23 1.2 14016
4.0
I-TEQ pg/Nm3 0.58 0.43 0.56 0.03 0.03 31 46 31 536 55
85
99%
A 0.45 + 0.14 ngTEQ/g
B 431 * 159 ngTEQ/g PCDD/F
B A 10
B 3ngTEQ/g
3 B
A PCDD/F ng/g TEQ ng/g
5
FBI A FBI
PCDDs ng 196 +8.1 547.0 + 276.6 60.4 + 18.0
PCDFs ng 20.1 £ 5.7 173.8 = 89.5 749 + 235
+ 0.1

I-TEQ ng 0.45 4 431 *+£159 146 =+ 0.40

B PCDD/F
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1.46 + 0.40 ngTEQ/g 3
3ngTEQ/g
B A 3
2 1 B
A
2

(1% 1 0.4-0.45m/s
(1%

PCDD/F

SCR
A SCR
2 SCR PCDD/F
PCDD/F
B 0.04 ngTEQ/NmM3
0.085ngTEQ/NmM3 2 SCR
PCDD/F
0.5ngTEQ/
Nm3
10 220-
240 PCDD/F de novo
PCDD/F 0.1ngTEQ/NmM3
2

PCDD/F
B
PCDD/F de novo B

2 PCDD/F
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0.1ngTEQ/Nm3

0.1ngTEQ/Nm3 0.01ngTEQ/NmM3
0.5ngTEQ/g

Michikata IPEC
<comments by translator>
B BF
BF PCDD/F

<translator>

<end>
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<volume,page no.>
45,360-363
<section>
EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION
<English title>
UV/0OZONE/NITROGEN/HYDROGEN-PHOTOLYSIS OF DIOXINS IN
WATER
<Japanese title>
/ / -
<authors>
Hirokazu Minami, Yasushi Terao, Yasuo Horii, Teruyuki Nakao, Hideaki
Miyata
<key words>
dioxins, UV/o0zone-photolysis, UV/hydrogen-photolysis, degradation rate,
uVv1i85nm
<Japanese key words>
/ - / -
uVv185nm
<captions>
1UVv/
1 8
5 uv/ uv uv/ uv/
OCDD OCDF
1-,4-,6-,9-, % 2-,3-,7-,8- %
2UV/ -
2 OCDD uv185nm
uv/
uv/ %
3UVv/ - OCDD -
OCDD ng/L 0 300
oCcDbDb 1,2,3,4,6,7,9-HpCDD 1,2,3,4,6,7,8-HpCDD
<summary>
OCDD OCDF uv/ -
PCDD/F uv185nm uv/
- uv/ - / -
OCDD/F
OCDD 2-,3-,
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7-,8- 1-,4-,6-,9-,
<translation>

/ _
2,600,000pg-TEQ/L 0.1pg-TEQ/L
8 OCDD 8
OCDF
/ _
185nm
_ _ / _ / _
OCDD OCDF AccuStandard 100ug
OCDD OCDF 1ml 1,4-
10uL 100uL 1L
- 1 3.0L
10cm 254nm 185nm 40W
29-03/hr PSA
2.8L 5L/min
0.4L/min 80mg-03/
L 20 pH7 50ml

0,15,30,45,60,90,120,180,300 -
/ - / -
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PCDDs PCDFs 13C-2,3,7,8
20mL -
20uL PCDD/F
HRGC/LRMS HP6890 GC/HP5973 MS, Hewlett Packard USA
EI-SIM 7 8
DB17 30m 0.32mm 0.25um J&W SCIENTIFIC
us -
1.2ml/min 250 0.7min 2ulL
- 140 min -10 /min-280 10min - 260

~d[S]/dt=K[S]

OCDD OCDF
ng/L *1min-1x 10-3 1-,4-,6-,9-
2-,3-,7-,8- 2 %*3 ng/L *1min-1x 10-3 1-,
4-,6-,9- f3 %*4 2-,3-,7-,8- f4 %*5
uv/ 8,740 18.1 45300 3.250.13 9.840.39 18,200
15.3 45300 1.130.18 2.90.3
uv 22,600 16.5 60300  --=--=  —————- 9,360 9.2 30300

3.310.37 9.61.1
uv/ 36,580 11.9 20300 5.190.05 18.40.13 11,230 14.0 ---

8,500 6.1 10240 0.580.26 0.660.70 16,170 4.7

*2 fl= 1,2,3,4,6,7,8-HpCDD / OCDD 100

*3 f2= 1,2,3,4,6,7,9-HpCDD 7/ OCDD 100

*4 13= 1,2,3,4,6,7,8-HpCDF + 1,2,3,4,7,8,9-HpCDF /
OCDF 100
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*5 f4= 1,2,3,4,6,7,9-HpCDF + 1,2,3,4,6,8,9-HpCDF /
OCDF 100

[S]

- OCDD/F 1
OCDD/F
100 OCDD/F
/ -
/ -
1 3 C-ClI OCDD -
HpCDDs
45
/ - OCDD 3% 1,2,3,4,6,7,8-
HpCDD 300 0.1%
OCDD
C-ClI 1,2,3,4,6,7,9-HpCDD 1,2,3,4,6,7,8-
HpCDD 1 3 / -
OCDD
2-,3-,7-,8- 1-,4-,6-,9-
1 - / - / -
C-ClI / -
1.5-1.3
/ -
/ -
185nm OCDD
254nm 185nm
185nm 2
185nm
/ - 107% /

- 121% 2



45-360.txt 01.2.10 7:34 AM

2 0OCDD uvVv185nm
uv/ uv/ -
ng/L *1min-1x 10-3
ng/L *1min-1x 10-3
1,397 9.5 1,193 9.6
1,059 10.2 993 11.6

r 2 % 107 121

*1 k:
*2 r= k / k 100

3 uUv/ - OCDD -
1. / - OCDD/F
2. OCDD
3. 2-,3-,7,8- 1-,4-,6-,9-,

Edward Sisk

<comments by translator>
<translator>

<end>
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<volume,page no.>
45,364-367
<section>
EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION
<English title>
Relation between behavior of PCDD/F and physical properties of
carbonaceous matter in bag filter
<Japanese title>
PCDD/F
<authors>
Masato KURATA, Makoto SATO, Fumio BABA, Takumi TAKASUGA,
Masayuki KOKADO
<key words>
PCDD/F, adsorption, carbonaceous matter, specific surface area, pore
volume
<Japanese key words>

<captions>
1 BF
BF BF

BF PCDD/F
1 BF
10.3m2 147mm
1300mm 18
2

RUN1 3 3 RUN4 6
g/
m2 mg/m3 m/min
2 PCDD/F
%
3 PCDD/F
% g/m2 PCDD
PCDF
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4 PCDD/F
% PCDD/F
5 PCDD/F
PCDD/F ng/m3N RUN4
PCDD/F
<summary>
BF PCDD/F
PCDD/F
PCDD/F
BF
PCDD/F BF
PCDD/F
<translation>
BF PCDD/F
PCDD/F
MSW
200-1000m2/g
BF 1 1
PCDD/F
BF
1 BF
0.25Mpa
10.3m2
147mm 1300mm 18
3
2
BF

3 RUN1 3

PCDD/F

01.2.10 7:34 AM

150

PCDD/F

PCDD/F

MSW

PCDD/F
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RUN4 6
2
m2/9g
10

1 555 0.2 0.08 0.033

01.2.10 7:34 AM

50mg-C/m3N BF 90
50%
<lnm 1-2nm 2-3nm 3-30nm
m /g
0.00 0.004 0.02 19

0.15 21

2 25300.35 0.57 0.14 0.09 37

3
RUN No.
degC

O Ok WON PP

RUN1 3
% ;
20

80%

RUN3 6
3 3;

PCDD/F
PCDD/F
4
:PCDD/F
PCDF

g/m2 mg/m3N
m/
2.5 50 150 1.0
2.5 50 150 1.0
2.5 50 150 1.0
10 - 150 1.0
25 - 150 1.0
40 - 150 1.0
PCDD/F 2 PCDD/F ;
10m2/g
2 2530m2/g 1 555m2/g
PCDD/F
PCDD/F ; % ;
g/m2
25g/m2
77% PCDF 92%
PCDD/F ; %
PCDD/F PCDD

- PCDD/F



45-364.txt 01.2.10 7:34 AM

RUNS3 RUN4 6
PCDD/F PCDD/F
2nm
1 3nm
PCDD/F
RUN4 6 PCDD/F 5 PCDD/F ;
PCDD/F ng/m3N ;RUN4 6
PCDD/F PCDD/F
BF 200
BF
150 PCDD/F
PCDD/F PCDD/F
BF PCDD/F
PCDD/F

<comments by translator>
<translator>

<end>
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<volume,page no.>

45,368-371

<section>

EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION
<English title>

KOMBISORBON PROCESS, A COMBINED ACTIVATED CARBON BASED
ADSORBENT FOR REMOVAL OF ECO-TOXIC COMPONENTS LIKE
DIOXINS FROM FLUE GAS

<Japanese title>

KOMBISORBON

<authors>
Jochen Fell
<key words>
dioxins, PCB, mercury, adsorption, KOMBISORBON
<Japanese key words>

PCB, , KOMBISORBON
<captions>

PCB
<summary>
KOMBISORBON

KOMBISORBON

<translation>
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PCB
KOMBISORB
80 TA-Luft1986
140 195
°F 60 90 250 300° F 120
150
hot

spot hazard KOMBISORBON
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-CO
30:70 70:30
40 80cm
KOMBISORBON

- /
- PCB
- PAH
- Hg+S - HgS Cd+S - CdS

KOMBISORBON

1cm

140-160° F 60-70
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/PCB 40-80 100-18540-
130 100-265 /° F
15 K
40-110
10 5 mg/m3
SO2

500 200mg/m3mg/m3
PCB 1-300.5-100.1-0.4 ngTE/
M3NmMg/m3NngTE/m3N

100-500mg/m3
50-200mg/ma3
KOMBISORBON

60,000acfm ACFM = Actual
cubic feet per minute measured gas flow

23 3m 4m
FRP
3 IngTE/m3
500ugHg/m3
20mbar
KOMBISORBON 1994

Verbranding1989
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50ug/m3
50ug/m3

01.2.10 7:35 AM

0.1ngTE/m3

0.008 0.03 0.01ngTE/m3

KOMBISORBON
2000 2500acfm

PCB
electrostatic precipitator
140
[NngTE/m3]
1 10 <0.0001
2 9.4 <0.0001
PCB 2 0.37 0.00074

KOMBISORBON

<comments by translator>
<translator>

<end>

120

[NngTE/m3]

KOMBISORBON
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<volume,page no.>

45,372-375

<section>

EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION
<English title>

DIOXINS REMOVAL CHARACTERISTICS OF ALKALI-LOADED
ACTIVATED CARBON

<Japanese title>

<authors>

Kyong-Tae Kim, Dong Jun Koh, Min-Kyun Kim, Byoung-Eog Kim, Rae-
Woong Chang

<key words>

PCDDs/PCDFs, alkali-loaded PAC, NaOH, de Novo synthesis, precursor
<Japanese key words>

, ,de novo
<captions>
1150 NaOH PAC DCB
NaOH wit% DCBmg/gPAC
2 NaOH PAC DCB
NaOH wt% 150 % 150 200
% 150 400 %
3 FF PCDDs/PCDFs ngl-TEQ/NmM3 12%02
PAC 5%NaOH PAC 0O 50 100 200mg/Nm3
PCDDs/PCDFs
1 PAC PCDDs/PCDFs
PCDDs/PCDFs I-TEQNng/Nm3 mg/
Nm3 PAC 5%NaOH PAC
<summary>
150 NaOH PAC
1,2- ;DCB
NaOH PAC PCDDs/PCDFs 150
NaOH DCB 400
NaOH PAC

PAC PCDDs/PCDFs
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<translation>

PAC
PAC
PAC
PCDDs/PCDFs
240
PAC
PCDFs
PAC
PAC
:NaOH PAC Calgon
30g PAC
PAC 100
PAC50mg
30
+1
1,2-
DCB
DCB GC-FID HP5890
RUN 25

300ml/

01.2.10 7:35 AM

Miyata PAC
PAC
250-600
de novo PCDDs/
150 NaOH PAC
NaOH 60ml
200
NaOH
50mg
150
DCB
16+ 0.5
DCB 390ppm
RUN
DCB
150 -400 300ml/
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PAC 50t/
150

200mg/Nm3
PAC

EPA

Micromass

NaOH

1

NaOH

150

/

PAC
150

DCB

PCDFs

1

150

NaOH

0.0
1.0
2.8
4.7
8.7

110
114
118
117

NaOH

0.0
1.0
2.8
4.7

400

78
68
65
60

18
23
27
26

21
14
13
15

200

wit%

01.2.10 7:35 AM

150 15 200 400
25 7/
FF PAC
PAC FF 20m 50mg/Nm?2
2
FF
HRGC/HRMS Autospec-Ultima,
DCB NaOH 0 Owt%
NaOH
5% PAC NaOH
2 PAC DCB
NaOH PAC
400
NaOH
PCDDs/
NaOH PAC DCB
DCBmg/g PAC
NaOH PAC DCB
150 % 150 200 150

wt%

28
23



45-372.txt 01.2.10 7:35 AM

8.7 53 14 24

NaOH
PCDDs/PCDFs NaOH
PAC

3 2 PAC 5%NaOH PAC 0 200mg/
Nm3 FF PCDDs/PCDFs I-
TEQ PAC FF
12.21ngl-TEQ/NmM3 1.65 ngl-TEQ/NmM3 PAC

100mg/Nm3 1

NaOH PAC

PAC

3 FF PCDDs/PCDFs ngl-TEQ/NmM3 12%02

0 50 100 200

PAC5%NaOH PAC 12.21 1.65 15.81 0.3711.45 0.13
10.40 0.149.08 0.03 2.790.07- -

de Novo
NaOH
NaOH /
PAC
PCDDs/PCDFs
1 PAC PCDDs/PCDFs
PCDDs/PCDFs I-TEQng/Nm3 ; mg/Nm3

<comments by translator>
<translator>

<end>
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<volume,page no.>
45,376-379
<section>
EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION
<English title>
DECHLORINATION AND DESTRUCTION OF PCDD ON SELECTED FLY
ASHES FROM MUNICIPAL WASTE INCINERATION
<Japanese title>

PCDD
<authors>
R.Weber, T.Takasuga, K. Nagai, H.Shiraishi, J.Nishino, T. Matuda, M.Hiraok
<key words>
PCDD/F, fly ash, dechlorination-hydrogenation, Ca OH 2 spray
<Japanese key words>

<captions>
1" " PCDD/F
2 FA1l FA2 MCDD-OCDD MCDF-OCDF I-TEQ
2 FA1*/FA2* FA1/FA2
1 FA2 OCDD 1h
PCDD mol% 260 300 340 380
MCDD-OCDD
2 260-340 FA1 FA2 OCDD 1lh
PCDD
0 8 5 FAl
FA2
3 FAl FA2 260 300 340 380 1lh
PCDD MCDD-OCDD
MCDD-OCDD mol% 260 300 340 380
FA1 FA2
4 FAl FA2 260 300 340 380 1h
T4CDD-OCDD
T4CDD-OCDD mol% 260 300 340 380
FA1 FA2
<summary>

PCDD/F Ca OH 2
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FAl FA2
PCDD/F OCDD
FA2 PCDD PCDD/F
FAl T4CDD-0OCDD 380
1% FA1 0.5%;FA2 0.78%
<translation>
PCDD/F
PCDD/F
90%
1997
MSW PCDD/F
5ugTEQ/tMSW
250-450 PCDD/F de novo
PCDD/F
de novo Ca OH 2
pH
PCDD/F Ca OH 2
2 Ca OH
2 FBI
Ca OH 2
PCDD/F
500 3
-FA1 Ca OH 2 FBI FA2 Ca OH 2
- " " 1
2
" " PCDD/F

ng/g MCDD-OCDD MCDF-OCDF I-TEQ NATO CCMS
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FA1 0.087 0.056 0.001
FA2 0.23 0.37 0.005
2 FA1*/FA2* FA1/FA2
% CaO SiO AI203 K20 Na20 MgO Fe203 ZnO TiO2CuO
PbO CI SO3 P205 C
FAl1 38.0 13.5 95 26 34 35 49 08 1.7 0.74 04518 3.2 2.2

0.86

FA1* 37.6 101 74 49 51 23 43 0.7 1.5 0.66 0.50 19.3 2.6
1.8 0.69

FA2 19.8 16.3 11.5 54 6.5 4.7 3.2 3.0 25 0.16 0.70 11.6 6.7 1.6
4.5

FA2* 20.0 15.2 104 59 7.7 41 3.0 3.2 24 0.16 0.75 135 7.0
15 44

FA1 FA2
PCDD/F 2000ngOCDD/g
0.5g
1
MonoCDD MCDD diCDD DCDD triCDD T3CDD/F
10000 Micromass Autospec Ultima HP6890GC
DB17HT Sil88 HRGC/HRMS
260 -380 Hagenmaier
FA2 OCDD 1 260
70% OCDD 340
PCDD DCDD 380 OCDD 0.78%
T4CDD-OCDD
1 FA2 OCDD 1h ;PCDD
mol% ;260 300 340 380 MCDD-OCDD
OCDD FA1 FA2 PCDD
FA1 FA2 PCDD 2

FA2 PCDD
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2 260-340 FA1 FA2 OCDD 1h
PCDD ; 0 8
;5 FA1 FA2
2 340
FA2 3 340 1
OCDD 75% FA2 MCDD-OCDD
FA1l OCDD 10% PCDD
380 FA2 20% MCDD
DCDD 1+3 T4CDD-0OCDD
4 380 1% FAl
0.5%;FA2 0.78% 4
3 FAL FA2 260 300 340 380 1h
PCDD MCDD-OCDD ;MCDD-0OCDD
mol% ;260 300 340 380 FA1 FA2
4 FA1 FA2 260 300 340 380 1h
T4CDD-0OCDD ;TACDD-0OCDD mol%
;260 300 340 380 FA1 FA2
2 Ca OH 2
FAl >12.3 pH FA2 pH <8
OCDD
Ca OH 2
2
OCDD PCDF
de novo FA2
pH de novo
PCDF
de novo

380 PCDD/F



45-376.txt 01.2.10 7:36 AM

Takayuki Neriki Takushi Yoshida
Terry Humphries

<comments by translator>
<translator>

<end>
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<volume,page no.>
45,380-383
<section>
EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION
<English title>
Multiphase Catalytic Hydrohalogenation: A New PCDD/PCDF Detoxificatior
Method
<Japanese title>
PCDD/PCDF
<authors>
Pietro Tundo, Sergei S. Zinovyev, Maurizio Selva, Alvise Perosa, Stefano
Raccanelli
<key words>
PCDD/PCDF, Multiphase Catalytic Hydrohalogenation, phase-transfer
agent, Pd/C, Pt/C
<Japanese key words>

, , Pd/C, Pt/C
<captions>
1 Pd/C PCB
Aliquat336 3 %
1Pd/C Pt/C 2,4,8-
trichlorodibenzofuran
% 0 180 2,4,8-
trichlorodibenzofuran
2 Pd/C PCDD/PCDF
0 20 60 185 390min PCDD/PCDF
<summary>
PCB PCDDs/Fs POP
17 PCDD/F PCB
PCDD/F

<translation>
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Pt Pd
PT

50

Pd Pt PT

polyhalobenzen, p-chloroacetophenone, p-
chloropropiophenone, acetophenone

PT 3
Pt/C Pd/C
PT
PCBs
, PCDDs PCDFs
MSWI
3 50
10ml Aliquat336 tricaprylmethylammonium
chloride 0.26mmol Pt/C Pd/C 0.021mmol Pt Pd
1%KOH 5.7ml 5ml/min
1000rpm
2,4,8- Aldrich 0.07M
10mi GC
GC-MS 5%Pt 10%Pd
1
Pd/C 2
PCDDs/Fs MSWI
PCDD/F GC/MS HR GC/
MS EPA PCDD/F

PCB Arochlorl254 35000ppmPCB
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7ml  Aliquat3360.2mmol 0.015mmolPd 5%Pd/C

50%KOH 4ml 1
1 Pd/C PCB
Aliquat336 h %
1 3.0 99
2 3.0 54
1 Pd/C Pt/C 2,4,8-
trichlorodibenzofuran
% 0 180 2,4,8-
trichlorodibenzofuran 2 1
Pd/C PCB 3 99%
PT
Aliquat336
54
2,4,8-trichlorodibenzofuran
TCDF 1
1
Pd DF 1.5
Pd/C
Pt/C Pd/C PCB
Pt/C
PCDD/F
2 Pd/C PCDD/PCDF pg/
ml

PCDD/PCDF Omin20min 60min 185min  390min
2,3,7,8-TCDD 10 12 3 1 <1

1,2,3,7,8-PCDD 56 11 3 1 <1
1,2,3,4,7,8-HCDD 105 2 <2 <2 <2
1,2,3,6,7,8-HCDD 638 8 4 2 <2
1,2,3,7,8,9-HCDD 351 13 6 3 <2
1,2,3,4,6,7,8-HpCDD 318110 9 <3 <3
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1,2,3,4,6,7,8,9-OCDD 419313 15 <5 <5
2,3,7,8-TCDF 69 1 1 <l <1

1,2,3,7,8-PCDF 89 <1 1 <l <1
2,3,4,7,8-PCDF 263 2 2 1 <1
1,2,3,4,7,8-HCDF 746 3 3 2 <2
1,2,3,6,7,8-HCDF 421 <2 2 <2 <2
2,3,4,6,7,8-HCDF 718 3 4 2 <2

1,2,3,7,8,9-HCDF 59 <2 <2 <2 <2
1,2,3,4,6,7,8-HpCDF 22846 6 <3 <3
1,2,3,4,7,8,9-HpCDF 330 <3 <3 <3 <3
1,2,3,4,6,7,8,9-OCDF 1735<56 <5 <5 <5
I-TEQ pgTEQ/mI 549 21.8 7.7 2.9 -

MSWI 17 PCDD/
PCDF Pd/C
2 PCDD/PCDF
20 PCDD/F
2 55 PCDD/F HRGC/
MS 2,3,7,8-TCDD
2,3,7,8-TCDD
2,3,7,8-PCDF
PCDD/F
PCDDs/PCDFs
PCDD/F Pd/C Pd/C
PCDDs/Fs PCDD/F
PCDDs/Fs -
Pd/C
PCDD/F Pd/C

Aliquat336 PCDDs/Fs 2,4,8-
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TCDF PCB
PCDD/F
2,4,8-TCDF
PCB PCDDs/Fs
POP
17 PCDD/F PCB
PCDD/
F
PCDDs/Fs
PCDD/
F Pd/C
PCDDs/Fs
INCA Sergei S. Yufit

<comments by translator>
<translator>

<end>
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<volume,page no.>

45,384-386

<section>

EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION
<English title>

BIODEGRADATION PATHWAY OF DIOXINS BY NOVEL RAPID GROWING
THERMOPHILE

<Japanese title>

<authors>
Sadayori Hoshina, Midori Kono, David H. Figurski, I.Bernard Weinstein,
Hiroshi Gohda, Kazuo Miyaji, Tohru Furuichi
<key words>
dioxins, thermophile, Bacillus midousuji HB1030, dihydroxybiphenyl
dioxygenase, DNA homology search
<Japanese key words>

, Bacillus midousuji HB1030, dihydroxybiphenyl
dioxygenase, DNA
<captions>

<summary>
62 Bachillus midousuji HB1030
B.midousuiji
HB1002 HB1030
dihydroxybiphenyl dioxygenase BphC DNA

BphC B.midousujiHB1030 DNA
<translation>
Bachillus midousuji HB1030 62
B.midoushiji Cl=1-4
1
DF 1mg/mi

20ug/mIDF -1



45-384.txt

- - DD 1mg
-2
B.midoushjiHB1002 HB1030
10+E6 /mli
2
B.midousuji 62
2 1 10ul 10E+8/ml
50ul 1lug
DF -1
DF
3
25ul - - DD )
10E+8/ml 65
4
4ml
10ng 37Cl4-2,3,7,8-TCDD 500ul
10
3ml 3
100ul
2ul GC-MS
37Cl4-2,3,7,8-TCDD
5
pH7
pH2
GC-MS
TIC

GC-MS

01.2.10 7:36 AM

1mg/ml

Iml

250ul



45-384.txt 01.2.10 7:36 AM

6 B.midousuji -
DNA
BphC DNA
Sphingomonas sp. Strain RW1, Pseudomonas stutzeri,
Pseudomonas mendocina, Alcaligenes xylosoxydans, Rhodococcus
rhodochrous.

20ml 20
DD
65
37 65 Bacillus midousuiji
B.midousuiji
DD B.midousuiji
HB1002
1030
HB1002 HB1030 2
HB1002 HB1030
B.midousuiji
TIC 65 3
DD
B.midousuiji 2,2 ,3-THB
TIC
2,2,
3-THB
BphC DNA

Sphingomonas sp. Strain RW1, Pseudomonas stutzeri,
Pseudomonas mendocina, Alcaligenes xylosoxydans, Rhodococcus
rhodochrous.

CNGRHHT RHTNDHM DNA 5
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tgc aay grh sgm cac cac ac3’ 5 cgc cac acc aat gac cac atg 3’
PCR 55
B.midousujiHB1030 DNA
BphC B.midousujiHB1030 DNA

<comments by translator>
<translator>

<end>
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45, 387 - 391

<Section>

EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION-POSTERS
<English Title>

CATALYTIC DESTRUCTION OF PCDDs/DFs BY THE SCR UNITS

<Japanese Title>

<Authors>

Hyun Chul Cheoi , Cheon Gil Park , Hee Je Seung and Tae Young Oh

<Key Words>

SCR , Catalytic Destruction , Removal Efficiency , MSWI , PCDDs and PCDFs
<Japanese key words>

<Captions>
600t/d(300t/dx 2)
EP - WS- SCR 0.1ng-TEQ/
Nm3 12%02

(A)
(B)
:170 ©) :320
<Summary>
0.1 ng-TEQ/
Nm3
<Comments by Transrator>
300 500
(A)
®) © ©
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45, 392 - 395

<Section>

EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION-POSTERS
<English Title>

STUDY ON THE BIODEGRADATION OF POLYCHLORINATED BIPHENYLS BY INDIGENOUS
AEROBIC MICROORGANISMS IN TIAWAN

<Japanese Title>

<Authors>
Fang-Cheng Chang , Jui-Hung Yen and Yei-Shung Wang
<Key Words>
biodegradation , aerobic microorganisms , PCB congeners , DT50 , bioremediation
<Japanese Key Words>
<Captions>
In
Er-Jen

Er-Jen

<Summary>

RT-HPLC = 0.9442*DT50 + 3.3518 (R2=0.926)
In INRRT = 0.064*DT50 +
0.0893 (R2=0.7909)

<Comments by Transrator>



<Volume , page no.>
45, 396 - 399
<Section>
EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION-POSTERS
<English Title>
DECHLORINATION OF 1-CHLOROOCTADECANE , 9,10-DICHLOROSTEARIC ACID AND
12,14-DICHLORODEHYDROABIETIC ASID IN SUPERCRITICAL CARBON DIOXIDE
<Japanese Title>

9,10 12,14

<Authors>

B.Aikawa , R.C.Burk , B.B.Sithole

<Key Words>

Pitch deposits , supercritical carbon dioxide , dechlorination
<Japanese Key Words>

<Captions>
C18-CL (Pd/CL=
100, T=80 , P=100atm)
( ) C18-CL( ),Stearic-CL2(T0 ), DHA-CL2 ( )
(atm)
C18-CL Stearic-CL2 DHA-CL2
(kJ/mol)
(kJ/mol) (kJ/mol)
<Summary>
9,10
(Stearic-CL2) 12,14 (DHA-CL2)
C18-CL

Stearic-CL2 DHA-CL2

C18-CL Stearic-CL2 Ea DHA-CL2 Ea



<Comments by Transrator>
9,10
(Stearic-CL2) 12,14 (DHA-CL2)
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45,400-403

<section>

EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION-POSTERS
<English title>

DESTRUCTION OF PCDD/Fs AND COPLANAR PCBs IN FLUE GAS FROM WASTE
INCINERATION BY PHOTOCATALYST

<Japanese title>

<authors>

Hiroshi Taoda, Atsuyoshi Okabe, Takeichi Kondo, Hiroyuki Tsuruda, Hiroshi
Shimauchi, Kazuu Aizawa, Yasunobu Suzuki

<key words.>

TiO2, photo catalyst, PCDD/Fs, Co-PCB, waste incinerator, flue gas
<Japanese key words.>

<captions>

PCDD/Fs Co-PCB

PCDD/Fs
Co-PCB
<summary>
99%
200 230
2002 12 1
PCR
300
Co-PCBs 271
97%
96%
OH
CO2,H20
PCR

PCR
<comments by translator>
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45, 404-407

<Section>

EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION-POSTERS
<English Title>

REDUCTIVE DECHLORINATION OF POLYCHLORYNATED DIOXINS BY ZEROVALENT IRON
IN SUBCRITICAL WATER

<Japanese Title>

<Authors>

Kluyev N.A. , Cheleptchikov A.A. , Brodsky E.S. , Soyfer V.S. , Gilinikov V.G. ,
Rudenko

<Key Words>

dechlorination , zerovalent iron , subcritical water ,bioremediation ,
<Japanese Key Words>

<Captions>

<Summary>

PCDDs/PCDFs

<Comments by Transrator>
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45, 408 - 411

<Section>

EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION-POSTERS
<English Title>

VENICE LAGOON : WORKS TO BE DONE REGARDING THE BED OF THE INDUSTRIAL
BRENTELLA CANAL AND TO MAKE IT SAFE

<Japanese Title>

<Authors>

Giovanni Mazzacurati , Alberto Bernstein (1) , Pietro Paoli , Guido Zanovello (2)
<Key Words>

Venice Lagoon,remediate,Industrial Brentella Canal

<Japanese Key Words>

<Captions>

(mg/kg-ss,ug-TEQ/kg)

<Summary>

<Comments by Transrator>



<Volume , page no.>
45-412-414
<section>
EMISSION CONTOROL, ABATEMENT THECHNOLOGIES AND REMEDIATION-POSTERS
<English title>
OXIDATIVE-GEOCHEMICAL BARRIER AGAINST DIOXIN-POLLUTION AS GROUNDWATER
REMEDIATION METHOD
<Japanese title>

(0GB)
<authors>
Dmitry Kultin, Olga Lebedeva, Galina Vidovich, Yury Kultin, Andrey Rybalchenko
<key words>
oxidative-geochemical barrier, dioxin, remediation, groundwater-aquifer, eosin
<Japanese key words>

<captions>
(1) (2)
<summary>
2-200ng/L /
10 4
OGB

<comments by translator>



<Volume page no.>

45,415-418

<section>

EMISSION CONTOROL, ABATEMENT THECHNOLOGIES AND REMEDIATION-POSTERS
<English title>

PCDD/F REMOVAL IN WET SCRUBBING WATER BY THE COMBINATION OF POWDERED
ACTIVATED CARBON AND CERAMIC FILTRATION

<Japanese title>

authors>

Hiroshi Miyata, Daisuke lizuka, Hisashi Tanabe, Toshihito Uchida, Yoshio Yagi,
Nobuo Takeda

<key words>

PCDD/F, solid waste incinerator, wet scrubbing water, powdered activated
carbon,ceramic filtration, heavy metals

<Japanese key words>

<captions>
PCDD/F
PAC PCDD/F
<summary>
1pgTEQ/L 10pgTEQ/L
(PAC)
69.35pgTEQ/I 99%
PAC
0.35 OpgTEQ/I PAC
99.99%
0.05
PAC
PAC

<comments by translator>



<Volume page no.>

45,419-422

<section>

EMISSION CONTOROL, ABATEMENT THECHNOLOGIES AND REMEDIATION-POSTERS
<English title>

CATALYTIC DESTRUCTION OF PCDD/F: LABORATORY TEST AND PERFORMANCE IN A
MEDICAL WASTE INCINERATOR

<Japanese title>

<authors>

Zhengtian Xu, Keith Fritsky, John Graham, Barry Dellinger

<key words>

PCDD/F, selective catalytic reduction, medical waste incinerator, V205, TiO2
<Japanese key words>

<captions>

(UDRI)
(ATPRS)

Phoenix Service
PCDD/F 4 PCDD/F
<summary>
(SCR)
REMEDIA
REMEDIA
REMEDIA
0.1ngTEQ/m3N

99%

99.95%

<comments by translator>
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45,423-426

<section>

EMISSION CONTROL,ABATEMENT TECHNOLOGIES AND REMEDIATION-POSTERS
<English title>

Solvent-washing of dioxin-contaminated soil and ultraviolet treatment of the
extracted dioxin

<Japanese title>

<authors>

Kunichika Nakamiya,Kazuei Ishii,KoudaiYoshizaki and Tohru Furuichi

<key word>

dioxins,soluvent-washing,ultraviolet treatment,agitation time,degradation
<Japanese key word>

<summary>

Ri et
al.

Horii

PCDD/PCDF STANDERD MIXTURE EDF-4931



Fig.1

150ml

100u [V

TAITEC Co.Ltd.Japan

40%

20 C
76%

78.6 C

2,3,7,8TCDD

mm

ml

100y

HITACHI,Co.jp.Japan) 3,000rpm

36%
78.3 C

800 C

TEQ/G

100%
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Fig.2

radation

400ng/ml 1L

TCDD TCDF 50%
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45,427-430

<section>

EMISSION CONTROL,AVATEMENT TECHNOLOGIES AND REMEDIATION-POSTERS
<English tite>

DIOXN DESTRUCTION EFFICENCY OF CATALYTIC FILTERS-EVALUATION IN
LABORATORY AND COMPARISION TO FIELD OPERATION

<Japanese title>

<authors>

Rorand Weber,Marc Plinke,and Zhengtian Xu

<Key Words>

catalytic filter system, dioxin destruction, dioxin/furan reduction, removal
effciency, destyuction efficiency

<Japanese Key Words>

<captions>
RE
200 PCDD PCDF
MWIs
MWIs new
municipal waste incinerators
<summary>
REMEDDIA D/F W.L.Gore&
Associates, Inc.
200
PCDD PCDF
99 TEQ 99.6
PCDD PCDF

PCDD/F

<comments by transrator.>

REMEDDIA D/F
100,000ng/Nm3
99 PCDD/F

after poisoning in the field



<section>
45,431-434
<section>

EMISSION CONTROL, ABATEMENT TECHNOLOGIES AND REMEDIATION-POSTERS

<English title>

EFFECT OF SELECTED METAL OXIDES ON DECHLORINATION AND DESTRUCTION OF

PCDD AND PCDF
<Japanese title>

<authors>

R. Weber, K. Nagai, H. Shiraishi, M. Ishida, T. Takasuga, K. Konndo, M. Hiraoka

<key words>

fly ash, dechlorination, hydrogenation, copper compounds, PCDD AND PCDF, metal

oxide
<Japanese key words>

<captions>
260 ,30
OCDD 50ng
260 ,30
260 ,30
340 ,30
<summary>
200
(MFA) 2%wt
5%wt

5%

5%

2%

5%

2%

5%

2%

10%wt

260

2%

10%

OCDD 50ng
10%

OCDF 50ng
10%

OCDF 100ng

100 5000ppm



75 7.7
OCDF 1,9
OCDD

<comments by translator>

ppm

OCDF 0OCDD



<section>
EMISSION CONTROL,ABATEMENT TECHNOLOGIES AND REMEDIATION-POSTERS

<English title>
PCDD/F Diffusion Velocities in Polypropylene

<Japanese title>
<authors>
S.Kreisz,H.Hunsinger,H.Seifert

<key words.>
PCDD/F,PP,Polypropylene,degrees of chlorination

<captions>
<main>
Forschungszentrum PCDD /
PCDD / PCDD /
PCDD / EN
PCDD / Promochem  Wesel
PP o= . PP Do
PP Do NOVOLEN
PP PCDD /
Fig. PCDD / PP
a) PP PCDD /
PP

desorption rate=c/c0*100%per hour

Table 1: PCDD / (% per hour)



PP

PP

Table 2:130 PCDD / oo/

PP
b)PP PCDD /

PCDD /
Table3:PP PCDD / dimension:p /
PP PCDD /

PCDD / PP

PCDD /
PP

<comments by transrator>

<main(English)>

Introduction

In recent years Forschungszentrum Karlsruhe developed a thermally regenerable
PCDD/F removal system and demonstreted the operabitily of the system in a pilot
plant. This system is based on the property of polypropylene(pp) of absorbing PCDD/
F at low temperatures( 80 C) and releasing the absorbed PCDD/F at temperatures
of 130 C.This absorption/desorption process is highly controlled by the diffusion
velocity of PCDD/F were determined in PP at different temperature.



Experimental

PCDD/F sampling and sample preparation for analysis were conducted in
accordance with the European guideline EN 1948 3. All PCDD/F congeners used were
obtained from Promochem(Wesel,Germany). Nearly spherical PP granules(NOVOLEN N
1100,BASF) with different diameters (PP0O1:1-1.4mm,PP02:2-2.8mm,PP03:4-5mm)
were loaded homogeneously with defined amounts of the single PCDD/F.

The setup of the experiment is shown schematically for Fig.1. One layer of each of
the PCDD/F-loaded PP granules was placed in a glass tube which was mounted in
parallel in an oven.The glass tubes were passed by room air at a defined
temperature.The desorption time was 1 hour.The desorption gas was sampled and
analyzed. The experiment was carried out at temperatures of 65 C,80 C,and 130 C.

Fig.1

Results

a)Diffusion Velocities of PCDD/F in PP at 130 C

From the PCDD/F concentration in the desorption gas and the known PCDD/F
concentration in PP,the desorption rates of the individual congeners were
calculated for the three different grain size: desorption rate=c/cO0*
100%per hour

(c=PCDD/F loading of the desorption gas ,cO=PCDD/F loading of the PP)

In Table 1 the percentage of desorption/hour of each congener is listed:

Table 1:Desorption rate’'(% per hour)of PCDD/F at 130 C

The decrease of the desorption rate with increasing diameter of the PP particles
is evident.

From these desorption rate the diffusion velocities of the PCDD/F were

calculated based on the assumption of a stationary diffusion ,i.e.there is no change
of the PCDD/F concentration in PP during the experimental time.

In Table 2 the calculated diffusion velocities of the single congeners are listed.
Table 2:Diffusion velocity(p m/h) of single PCDD/F congeners at 130 C

For the three variably grained PP granules,the calculated diffusion velocities

agree well within the limits of measurement accuracy.The decrease in the diffusion
velocity with increasing degree of chlorination is clearly visible.

b)Temperature Dependence of Diffusion Velocities of PCDD/F in PP

The result of the experiments performed at 65 C and 80 C were computed in

analogy to the results at 130 C.Also here,the results obtained for the variable sized
granules are in good agreement.



To compare the temperature of the diffusion velocities,the arithmetic mean was
taken from the values obtained for the three different grain sizes.

In Table 3 the mean diffusion velocities are listed for the individual congeners at
the three temperatures.

A strong temperature dependence of the PCDD/F diffusion velocities must be
noted for all degrees of chlorination.

Table3:Temperature dependence of the PCDD/F diffusion velocities in PP
(dimension:y m/h)

Conclusions

PCDD/F diffusion in PP was found to be strongly dependent on both the
temperature and the degree of chlorination.This has the following effects on the
technical prosess:

Complete regeneration of PCDD/F loaded PP (grain size 4-5mm) takes a long
period of time due to the very low diffusion velocities in particular of the highly
chlorinated PCDD/F.

Use of PP granules with a smaller diameter ( 1mm) would result in a more rapid
regeneration in the technical process.
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<section>

EMISSION CONTROL,ABATEMENT TECHNOLOGIES AND REMEDIATION-POSTERS
<English title>

MECHANISM OF OXIDATION OF FURANS AND DIOXINS

<Japanese title>

<authors>

Ralf WORNER, Phillipe RAMBAUD, Francois BARONNET and Paul-Marie MARQUAIRE
<Keywords>

Frans and Dioxins, oxidation, dibenzofran

<Japanese Key words>

<captions>
(250-900ms) (umol/L)
<summary>
2.1%
(DBF-OH)
(BF-C2H)
(Fig)

<comments by translator>
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DEGRADATION OF DIBENNZO-P-DIOXIN WITH FUNGAL MANGANESE PEROXIDASE IN
THE PRESENCE OF UNSATURATED FATTY ACID
<Japanese title>
_p_
<authors>
Koichi HARAZONO, Yosio WATANABE, Takema FUKATSU and Ryuichiro KURANE
<key words>
dibenzo-p-dioxin(DD), degradation, fungal manganese peroxidase(MnP), fatty acid,
white rot fungi
<Japanese key words>

-p- (MnP)
<captions>
MnP DD
MnP DD
MnP DD
MnP DD Mn
<summary>

MnP(Manganese Peroxide)

MnP DD (2mm)
H202
8.7% DD Mn( ) DD
7
DD DD DHA 24
40% DD MnP
Mn
MnP

<comments by translator>
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<English tite>

SLURRY WET SCRUBBING:AN EFFECTIVE OPTION FOR SIMULTANEOUS PCDD/F,Hg AND
ACIDIC GASES REMOVAL

<Japanese title>

<authors>
A.Bassetti,A.Bennardo,M.Bodini,M.Donega,E.Gambarotta,C.Maretto,R.Migilo,F.Podenz
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<Key Words>
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<Japanese Key Words>

<captions>

0.1ng TEQ/Nm3

<summary=

<comments by transrator.>

<Japanese title>

<authors>

<captions>

1.



HCI
WS
SWS
WS
Venturi
2.
fig.

WS

Hg
PCDD /
Wet SWS -
HCI HF
PCDD/F,PCB...)
Bolzano-Italy
/
PCDD / EN
HRGC - HRMS

Hg

CFD

WS

Hg

Cd

Hg



mg / Nm .- . ngTEQ/ Nm
PCDD /
PCDD /
HCI mg / Nm Hg
mg / Nm
/
m /m
fig.
0.001 1mg/
Nm3 0.005ng/TEQ/Nm3( 99%)
SWS
- m/sec
/
XRF
TMT -
thiourea
SWS
1.
SWS Hg

Dioxin outlet loading is reduced bellow 0.005ngTEQ/Nm3,with Hg a HCI below

-3-



residual level in water is below 0.01ppm without any other additional treatment.
0.01ppm . NngTEQ / Nm
5. PICA

6.Reference

1.1t.PatApplication MI99A00610

2.1t.PatApplication MI200O0OA000407

3.It.PatApplication MI2000A000408
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7.H.Ruegg,A.sigg:.Chemosphere,Vol.25,N 1-2,(1992)pp.143-148
8.0rganohalogen Compounds Vo0l.40(1999),441-444

9.R.Migilio et al...Organohalogen Compounds Vo0l.40(1999),445-448
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<main>

1.Introduction

Prevention,control and abatement capability of flue gas treatments at Waste
Introduction plants for Energy conversion should necessarily undergo a process of
continual improvement in order to meet the requirements of the Environment
utmost respect.

Environment
The efforts of the research in this field are to
develop more efficient and reliable systems,together with sophisticated sampling

and analytical monitoring devices, in order to achieve and guarantee the target of
Zero emission.

In this framework,conventional air pollution control technologies,developed so
far,are suitable only for specific kind of contaminants abatement.

Hence,in order to remove all the contaminants and reach

-4 -



the highest overall efficiency,it is necessary to foresee a series of different device
and/or stages.

This paper describes the experimental and modelling activities we have done
with the aim of introducing organic microcontaminants removal functionality in a
Wet Scrubber(WS),widely used as pollution control equipment and generally as the
preferred way for acidic emissions reduction.

WS microcontaminants

A conventional two-staged WS unit can reliably reach outlet concentration
for HCI and SO2 of 5 and 20 mg/Nm3 respectively and 0.01 mg/Nm3 for Hg but dose
not reduce PCDD/F concentration of the inlet stream.

two-staged WS HCI / Nm SO
Hg . /
Nm PCDD /

Furthermore investigations have been focused on design criteria
of a Slurry Wet Scrubber(SWS)1-3,which is an evolution of a WS unit where the
scrubbing liquor is a slurry.

WS Wet
SWS -

The slurry is basically a low concentrated homogeneous suspension of
lipofilic solids in water.

lipofilic

The SWS is a promising option for the contemporary removal of acidic gases
(HCI,SOx,HF...),heavy metals(Hg,Cd...)and organic microcontaminants (PCDD/F,PCB...).
SWS HCI HF Hg Cd

microcontaminants I PCDD/F,PCB...) Il
Different configurations of WS are filed in patents and are known in the current
state of the art (such for instance plate type columns,Venturi or Vortex
scrubbers,bubble columns,jet-loop reactors and spraying towers)but very few are
those employed for the aforementioned specific application.

WS
Venturi Vortex

Dioxin removal levels in addition are often difficult to be assessed,because
performances are the result of superimposition of equipment design factors
effects,constructive material interferences(memory effects)and non stationary
flue gas compositions.



2.Materials and Methods

SWS configuration effects on the PCDD/F removal performances were assessed by
making several measurements with a bench scale unit installed and operated on a by
pass stream of the flue gas cleaning system of the MSW Incineration Plant in
Blanzo-ltaly.
I
PCDD / SWS I
Blanzo - MSW

I
Some flue gas/slurry contacting configurations have been selected as a result of
a preliminary technological assessment;the choice has been guided and influenced
by factors as easiness of scaling up and operation,erosion and fouling
minimisation,capital operating and maintenance costs reduction.

/

In addition,by considering that the purpose of gas/liquid contactors is to
maximise the gas-liquid interphase area per unit volume,the configuration that
provides the highest interphase area(jet-loop reactor) was selected and proven as a
reference.

/ contactors

The experimental unit includes:a flue gas/slurry contacting device(glass made),a
fun for flue gas extraction,a pump for scrubbing liquor circulation when necessary,a
slurry/cool a water heat exchanger for temperature control and auxiliary devices
for indication and control of operative conditions,such as temperature,pressure,gas
and slurry flow rates,pH,make up and purge flow rate.

/

Two flue gas sampling trains(silanised glass probes) were located at the inlet
and outlet of the contacting device .
silanised

Experimental procedure was as follows:operative conditions
(temperature, gas flow rate,scrubbing slurry hold up or flow rate,pH slurry
concentration,and so on)were held constant to properly condition the
system;afterward simultaneous samplings were started at the inlet and outlet of
the contacting device.



PCDD/F analysis were carried out according to EN 1984

method.
PCDD / EN
Analysis of the 17 toxic isomers were performed with HRGC-HRMS.

iIsomers HRGC - HRMS
Specific samplings of gas were taken for

Hg and acidic gases analysis.

Hg

For a correct balance Hg and anions
(sulphite,sulphate,chloride,fluoride...) were analysed in the recycling liquor too,by
potentiometric titration and ion exchange cromatography respectively.

Hg anions sulphite
potentiometric cromatography

Fresh and exhausted activated carbon sample were
characterised by laser scattering diffraction and transmission microscopy for the
evaluation of granulometry distribution and by X-Ray Fluorescence(XRF) analysis for
determination of the saturation level with heavy metal,especially Hg.

I granulometry

microscopy

- XRF I Hg. Il

Tests of inertization with a cement based
mixture were performed on flyash and residues from scrubber blowdown in the
presence of elevated activated carbon content.

inertization
blowdown flyash

Mechanical and chemical leaching tests were executed in order to verify the
conversion of the effluents to harmless matter or eventually to correct doses of
additional chemicals.

Mathematical models have been implemented in order to describe fluid dynamics
and mass transport effects.

The
model parameters were fitted to experimental data in order to obtain a suitable
tool to scale up the selected configurations and optimise their performances.

For one configuration(jet loop reactor),Computational Fluid Dynamics
(CFD)simulations have been made to describe the complex fluid dynamics of the
system,using an Eulerian/Eulerian multiphase approach.

CFD Eulerian / Eulerian
Simulations domain



consists of the ejector and the vessel and the main scope was the characterisation
of bubble bed length and bubble hold-up into the vessel(fig.2).

fig.

3.Result and Discussion

Experimental unit inlet stream is characterised by a total particulate matter
below 1mg/Nm3 and by a PCDD/F content in the range 0.2-0.5ngTEQ/Nm3.
mg / Nm . - . ngTEQ/ Nm
PCDD / particulate
Further detail show that PCDD/F are mainly in the
gas phase,only a fraction lower than 15% is associated to the particulate matter.
PCDD /
particulate
Average concentrations of HCl and SOx are around 500 and 40mg/Nm3
respectively,Hg concentration shows very high fluctuations from 0.03 to 0.03mg/
Nm3.
HCI mg / Nm Hg
mg / Nm

It should be underlined that when the SWS is
used it shows PCDD/F removal functionality meanwhile it dose not reduce but even
improves,the acidic gas and Hg abatement capacity of the unit.
I SWS PCDD /

I I

Hg Il
Dioxin removal efficiency depends on both the configurations and adopted
operative conditions.

First of all we made a series of tests with a jet-loop reactor (using an ejector as
gas distributor in a bubble column vessel working at low gas/slurry ratio)for a
proof of concept and in order to verify the upper limiting performances of a slurry
scrubbing.

This devise is characterised by the highest

(" 500m2/m3 measured by the sulphite reaction) gas/liquid interphase area among
the contacting devise.
I Il I /

~ sulphite m /m I
Result of tests done at different temperature levels,activated carbon
content,solid particles dimensions and gas/slurry ratios validated the
mathematical model.



/

Furthermore,a sensitivity analysis has been
made to check the simulated performances of the system while changing model
parameters and operating conditions(fig.1).According to modelling results and
experimental evidences dioxin outlet loading can be reduced even bellow
0.005ngTEQ/Nm3(removal>99%),with Hg e HCI below 0.001 and 1mg/Nm3
respectively.

.According fig.
. mg / Nm Hg HCI
NgTEQ / Nm

Ohter experimented configurations were the spraying tower(one ejector as slurry
sprayer) and the slurry bubble column.
Il Ohter Il
I
For comparison we have also verified the performances of a
conventional plate type scrubber, operated with slurry of activated carbon.

Each SWS configuration shows advantages and specific limitations,but more in
general the effect of the main operative parameters are the same.
SWS

Dioxin removal level can reach over 95%,dosing a minimum target
concentration of activated carbon,reducing temperature and particles diameter and
working with elevated L/G ratios.

/

We did not observe either transport of carbon particles in the outlet gaseous
stream or solids flotation,even when working with very high flow rate(1-2m/sec as
superficial gas velocities).

Activated carbon samples,after being used in very drastic conditions
(elevated flow rate of slurry circulation) maintained their original properties.

Microscopy did not evidence agglomeration phenomena,expected as a consequence of
the high salinity of the circulating liquor and by the content of organic and
inorganic compounds absorbed on the solids.

Microscopy

Test of inertization/stabilization of dusts and solid residues from the waste water
treatment,to which elevated quantity of activated carbon were added,are under
study in order to give formulations for production of chemical and mechanical
stabilised solid effluents.

I inertization / I I



I
Elementary analysis(by XRF) of exhausted activated carbon samples revealed that
several heavy metals have been absorbed together with organic
microcontaminants,this lighten the waste water treatment to which the column
purge must be sent.
XRF
microcontaminants

Addition of sulphur derived molecules (for instance commercial TMT-
15,thiourea) to the scrubbing liquor produces stabilised compounds of the heavy
metals.

TMT - thiourea

Hg and Cd,the principal volatile metals
removed in the wet treatment are in this way simultaneously precipitated as
sulphates and absorbed on activated carbon,so they are almost completely removed
from the purge stream of the SWS.

4.Conclusions

Operative experience shows that SWS system,as long as proper slurry scrubber
design is applied,

may be considered an effective option for dioxin reduction and it may also be used
to contemporary control PCDD/F,heavymetals and acidic gases emissions.Hence it
represents an alternative solution respect to other dioxin removal
technologies,such as dry active carbon injection or catalytic convertors.The SWS
system gives signficant improvements in Hg redduction too.Dioxin outlet loading is
reduced bellow 0.005ngTEQ/Nm3,with Hg a HCI below residual level in water is
below 0.01ppm without any other additional treatment.

5.Acknowledgement:authors thank PICA for providing activated carbon samples.
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