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Shinko Pantec has developed the dioxins decomposition process: solvent extraction
and decomposition for contaminated soil cleaning, and catalytic oxidation process for
contaminated wastewater treatment.

Via solvent extraction and decomposition process, the dioxins contaminated in soil
specimen are reduced from 22 ng-TEQ/g to 0.086 ng-TEQ/g. And dioxins contaminated
In the wastewater samples are also decomposed from 460 ng-TEQ/L to lower than
0.0016 pg-TEQ/L. From the results, it is confirmed that these process satisfies the
reduction of dioxins concentration lower than the Japanese environmental standard.
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Fig. 1 Flow diagram of solvent extraction and decomposition process
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Fig. 2 Schematic flow of solvent extraction process
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Fig. 3 Relationship between solvent consumption
and residual dioxins (PCDD/F) in soil
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Table 1 Result of soil treatment

PCDD/F Coplanar PCBs Dioxins
Sample (ng-TEQ/g) (ng-TEQ/g) (ng-TEQ/g)
Before treatment 15 6.8 22
Aft Test 1 0.33 — —
. t”t Test 2 0.29 — —
a
TEAMERY 1 Test 3 0.098 0.0043 0.10
B2FR FTA4FFL HEEEHMBRABER
Table 2 Result of extraction test
PCDD/F Coplanar PCBs Dioxins
Sample (ng-TEQ/g) (ng-TEQ/g) (ng-TEQ/g)
Crude sample 15 6.8 22
Test 1 0.068 0.0027 0.071
After Test 2 0.11 0.0032 0.11
treatment Test 3 0.076 0.0018 0.078
mean 0.083 0.0026 0.086
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Crude sample After treated
22ng TEQ/g 0.086ng TEQ/g
Solvent extraction
— -
process g
v Treated residue
Decomposition 0.000053ng—TEQ/g
process T

AR FAAFT VEOFTIRICL HRELL
Fig. 4 Change of residual dioxins concentration via
each treatment

Table 3 Analytical result of residual dioxins in extracted residue

PCDD/F Coplanar PCBs Dioxins
(ng-TEQ/g) (ng-TEQ/g) (ng-TEQ/g)
Treated residue 0.000055 7.4X10°° 0.000055
FA4R FAAFVVHETANT VR
Table 4 Total dioxins balance sheet of soil treatment
Crude sample After treated Extracts Treated residue
Total Dioxins conc. 22 0.086 — 0.000055
[ng-TEQ/g]
Sample weight 20 16.4 210 1
(ke]
Tatal amount 440 000 1400 (438 600) 0.055
[ng-TEQ]
Residual rate 100 0.32 (99.68) 0.000013
[%]
Removal rate 0 99.68 — 99.99999
[%]

* Figures in parentheses are calculated from the substitution of dioxins content of before and

after treatment.
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Fig. 5 Flow diagram of catalytic oxidation process
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Table 5 Experimental condition of basic experiment for catalytic oxidation

Treated volume | Space velocity Oxidizing Catalyst volume
Sample (L) (1/h) reagent (L)
A 10 0o
H:0. 0.5
B ) 1

% 6 % PCDD/F 35
Table 6 Analytical result of dioxins concentration

Crude sample After treatment Decomposition rate
Sample (ng-TEQ/L) (ng-TEQ/L) %
0.00 97.4
1 0.14 36
0.0032 97.7
2 0.095 0.013 86.3
0.14 ND (<0.001) >99.9
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Table 7 Analytical result of sample A
Sample PCDD/F Co-PCB;s Total Dxns H CODwus BOD SS
p (ng-TEQ/L) | (ng-TEQ/L) | (ng-TEQ/L) | P (mg/L) | (mg/L) | (mg/L)
®| Crude sample 460 3.9 460 8.2 14.5 1.6 <0.5
@ MF filtrate 140 0.33 140 8.3 11.2 0.9 —
®| RO filtrat 0.0034 ND 0.0034 7.3 <0.5 — —
titrate : (<0.00061) : : :

Catalytic oxidation ND ND _ _ _
© v =0.5) (<0.016) | (<0.0016) | <0-016 8.3

Catalytic oxidation ND _ _ _
® v 2 0.0023 | (<qvoose) | 0-0023 8.3

Catalyst (SV=0.5) ND ND _ _ _ _
® | (hg-TEQ/g) | (<0.0016) | (<0.000s6) | <0-0016

Catalyst (SV=1) ND ND _ _ _ _
® | (he-TEQ/g) | (<0.0016) | (<0.000s6) | <0-0016

Treated residue —10 _ — _ —
® (ng-TEQ/g) 0.00096 4X10 0.00096

Catalyst
Crude sample MF filtrate RO filtrate ' <0.0016ng-TEQ/g
460ngTEQ/L  140ng TEQ/L 0.0034ng- TEQ/L : After treated
Catalytic oxidation(SV=0.5) <0.016ng-TEQ/L
MF filtration — RO filtration |
After treated
Catalytic oxidati =
atalytic oxidation(SV=1) —» 0.0023ng TEQ/L
. Catalyst
Sampling |, 5016ng TEQ/E
Treated residue
| Concentrate [——® SP process |—————» 0.00096ng TEQ/g

B FAAFTUHEOLTIRIC L BiEE( B A)

Fig. 6 Change of residual dioxins concentration via each treatment (sample A)
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F8XR FEAOFAIAFL VHENK
Table 8 Total dioxins balance for waste water treatment of sample A
Crude sample | MF filtrate RO filtrate (%%}ilg%t) Af(g\r/;%a%%ed

Total Dxns <0.0016

[ng-TEQ/L] 460 140 0.0034 [ng-TEQ/g] <0.016
Sample volume 2 20 15 483 [g] 5
Total volume

[ng-TEQ] 9200 2 800 0.051 (<0.017) (<0.017)
Residyal rate 100 30.4 0.00055 <0.00018 <0.00018
Removal rate _ _

[%] 0 69.6 99.9994
MF residue | RO concentrate | Treated residue %g{;,aiylsic Af%esrvt;ela)ted

Total Dxns _ 0.00096 <0.0016

(ng-TEQ/L] (560) (ng.TEQ/g] | [ng.TEQ/g] 0.0023
Samplmolume — 5 240 [g] 483 [g] 5 Lo
Total volume

(ng-TEQ] (6 400) (2800) 0.24 (<0.017) 0.012
Residual rate (69.6) (30.4) 0.0026 <0.00018 0.00012
Removal rate _ _ _ _
(%] 99.997

¥ Figures in parentheses are calculated from the substitution of dioxins content of before and after treatment.

99X ABBOREBRER
Table 9 Analytical result of sample B
Sample PCDD/F Co-PCBs | Total Dxns H CODwex BOD SS
p (ng-TEQ/L) | (ng-TEQ/L) | (ng-TEQ/L) p (mg/L) | (mg/L) | (mg/L)
@®| Crude sample 91 1.0 92 8.8 64 0.8 P)
®@| MF filtrate 71 0.58 72 8.7 53 <0.5 — (I
. ND _ _
®| RO filtrate (<0.016) <0.00001 <0.016 9.0 1.4
Catalytic oxidation ND _ _ _
@ (SV=1) (<0.016) | <o0.00001 | <0.016 8.6
Catalyst (SV=1) ND - o o o
Treated residue 10 _ _ _ _
® (g TEQ/g) 0.00005 5X10 0.00005

BB AZOWTIE YA 4 F 2 VEHEE0.0034 ng-
TEQ/L o RO MK SV =1 T 5532 %1

L, SV=05TIIRHRALLT 2R L 72,

TEAE L BRACANC X BTk LTS A A

X U HEEL2 pg-TEQ/LOKIEE YA X2~
KB CHBEY %L ED ¥ 4+ X3 v ES R

WROLN TS SEEE S REIKZ LB L

7-#E %, 110 ng-TEQ/L #4.2 ng-TEQ/L & % o 7:
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Crude sample MF filtrate RO filtrate
92ng TEQ/L, 72ngTEQL  <0.016ngTEQ/L

Treated water
———»| MF filtration —{ RO filtration P Catalytic oxidation — <4 016ng TRQ/L

Catalyst
<0.00056ngTEQ/g
| | Concentrate |——p| SP process Treated residue
0.00005ng-TEQ/g
BIE A4 FL oHOLETREICL isER (BB B)
Fig. 7 Change of residual dioxins concentration via each treatment (sample B)
BIOKR HBBOFAF+F VEHIGEL
‘ , Table 10 Total dioxins balance for waste water treatment of Sample B
Crude sample MF filtrate RO filtrate &%}ilg.sst) Af(tse\r]:trée%t)ed
Total Dxns <0.00056
[ng TEQ/L] 92 7 <0.016 [ng-TEQ/g] <0.016
Sample volume
(L] 23 23 7.6 483 [g] 7.6
Total volume
[ng-TEQ] 2100 1660 <0.12 (<0.12) <0.12
Resiqual rate 100 79.0 < 0.0057 < 0.0057 < 0.0057
Remoyal rate 0 21.0 >99.994 >99.994 >99.994

MF residue RO concentrate | Treated residue

Total Dxns _ (108) 0.00005
} [ng-TEQ/L] [ng-TEQ/g]
SamplffL\]'olume — 15.4 240 [g]
Total volume (440) (1660) 0.012
[ng-TEQ] '
Resid[t(l)zl] rate (21.0) (79.0) 0.00057

Removal rate

(%] — — 99.9994

¥Figures in parentheses are calculated from the substitution of dioxins content of before and after treatment.
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N7z, ShBES NI A % 2 v $130.000055 ng-TEQ/ g
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