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An Isomer-Specific Correlation between Dioxin Isomer Concentration in
Wastewater and Removal Efficiency of Chemical Clarification

by Kaori TSUTSUMI, Yukio KEMMOCHI, Akihiro ARIKAWA, & Yuichi FUCHU

Coagulation-precipitation treatment using ferric chloride was carried out to study the isomer-specific correlation between the dioxin
isomer concentration in wastewater and the removal efficiency of chemical clarification. The raw water used was wastewater from the
wet scrubbing system of a solid waste incinerator. The treated wastewater was fractionated with 1 m and 0.1 zm filter, and the diox-
in concentration in each fraction was determined. The isomer profiles indicated that 1) dioxin concentration in the “< 0.1 pm” frac-
tion decreased, and 2) dioxin in the “=0.1, <1 pm” fraction between temporary increased by the coagulation process. Hence, it
become clear that dioxin particle size increases and dioxins can be removed by coagulation-precipitation treatment. The relationship
between dioxin isomer concentrations in nontreated water (x) and treated water (y), and flocculant concentration (A) is expressed by

the following regression equation : y=2.3 X 10'* X (x/A)+1.8.

Keywords: Dioxins, Wastewater, Iron trap MS/MS, Size distribution, Chemical clarification
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Table 1 Coagulation/Precipitation conditions
AKX F T UHHIRE AR FeCl &
Dioxin conc. Dilution factor FeCl,
[pg-TEQ-1™ '] (-] [mg-7']
Runl 130000 1 100
Run2 130000 1 500
Run3 13000 10 500
Run4 1300 100 500
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Fig. 1 Schematic diagram of dioxin separation
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Table 2 Dioxin fractionation (Raw water) [pg-TEQ-! ']
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Fig. 2 Dioxins isomer profiles (Raw water)
T
2 7000 70000 1
= o0
§§ 6000 ] - <01um 60000 =
E
S S som \ &= 01~1lum 215000 Sz
LV / \ -o— >lum / \ A S
£ £ 4000 10000 =
3= e A
i T S WS A VA [
7L, 3000 \ / \ J 30000 % g
§ % 2000 |- 20000 gé
25 ,I/\ / N /\.A 10000 | =
g d . 5.\-/{ ~ 8
8L o )1]:
&g S & n
| PP E S P T
~ e Al RIS
}11: 150 g T ST S T R %
n

K3 2755 —PCBOREMMAKTTT 7 4V (FK)
Fig. 3 co-PCBs isomer profiles (Raw water)
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Table 3 Dioxins fractionation (Coagulated water) [pg-TEQ-! ']
AT T LI VN
Sludge* Treated water
>1um 01~1um <0.1 um Total
(A) B) © (A+B+()
Run 1 140000 1100 1400 430 2900
FAEFT Run 2 140000 1200 670 120 2000
PCDD/DF Run 3 14000 62 22 5.2 89
Run 4 700 23 12 35
Run 1 6800 94 130 26 250
2779 —PCB| Run 2 - 100 73 75 180
co-PCB Run 3 770 0.79 25 12 45
Run 4 39 0.13 1.2 1.3

FLATGy VRO A FF Y VRGBSR LB LUK OKE S 72 ) OBRETR LT,

* : The dioxin concentration in the sludge is expressed in converted values from the treated wastewater quantity
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Fig. 4 Dioxin isomer profiles (Run 1, 2)
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Fig. 5 co-PCBs isomer profiles (Run 1, 2)
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