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Introduction 
The indusfrial wasle in Japan amounts to 16,500,000 tons/year,while incineration of municipal 
solid wasle(MSW) reaches 40,000,000 tons/year. The tolal dioxin emission in Japan was 
2,900-2,940 g-TEQ/year, of which 960 g-TEQ/year came from the induslrial wasle incineration, 
and 1,340 g-TEQ/year from MSW incineration in 1998.'' A lot of data have been gathered con
ceming with dioxin emission conttol from MSW. But we have a little data on the industtial wasle, 
because a wide variely of industtial wasle is incinerated, and also there are numerous types and 
sizes among the fumaces .̂ This has prevented the development of an effective means of confrol
ling dioxin generation from the incineration of industrial waste. A few studies about correlation 
between the dioxins and chlorobenzene (CBz) /chlorophenol (CPh) after gas cooling lower of 
MSW incinerator'"*' and those on fluidized bed fiimaces for indusfrial waste incineration'*' have 
been reported. 
For our lesl, we used two kinds of pilot incineration planls, and bumed wasle wood, waste oils, 
coffee mill residue and waste plastics. Our aim was to develop criteria for the prevention of dioxin 
generation in an indusfrial wasle incinerator by identifying the relationship belween dioxins and 
Co-PCB,H6CBz, CBz, CPh in the combustion gas. 

Methods 
We chose a rotary-kiln+stoker fumace and a fluidized-bed fumace, both used normally for indus
trial waste incineration. We bumed waste wood and coffee mill residue for low-HClconcenti'ation 
waste, and waste oils and waste plastics for high-HCl concentoration waste. Flow sheets are 
shown in Fig. 1 and Fig. 2. The outline of experimental condilions are listed inTable 1. The sam
pling of combustion gas in the rotary kiln+stoker fumace was done wilh sampling nozzle A (resi
dence time at 1.1 -2.2 seconds, depending on the test condilion), while sampling nozzle B (resi
dence time at 3.1-3.5 seconds, depending on the test condition) was used fri the fluidized bed fur
nace. We measured PCDD, PCDF, Co-PCB, CBz (MlCBz, D2CBz, T3CBz, T4CBz, PSCBz and 
H6CBz) and CPh, besides ordinary flue gas parameters. From these data, we gain involution lines 
and co-relation coefficients between DXN (PCDD + PCDF + Co-PCB) and Co-PCB / CBz / 
H6CB / CPh / four homologues CBz (T3CBz, T4CBz, PSCbz and H6CBz) based on the non-linear 
least squares approximation in log-log plots. 
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Fig. 1 "Rotary kiln + stoker fumace" flow sheet 
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Fig. 2 "Fluidized bed fumace" flow sheet 

Furnace 
type 

DDDD 
Material 

Waste wood 

Coffee mill 
residue 

Waste oils 

Waste plas
tics 

Table 1 Out l ine of exper imenta l condi t ions 
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Results and Discussion 
There is a high cortelation(R=0.95) between Co-PCB concentt'ations and DXN(PCDD + PCDF + 
Co-PCB) concenti'ations shown in Fig. 3.There is also a high cortelation(R=0.94)between CBz 
and DXN shown Fig. 4 and a significant cortelation(R=0.98) between H6CBz and DXN shown in 
Fig. 5. When we remove MI CBz and D2CBz that are apl lo include analytical ertors from six 
CBz,tiiere is a cortelation(R=0.88) between remained four homologues CBz(T3CBz, T4CBz, 
PSCBz and H6CBz) and DXN. There is also a cortelalion(R=0.88) between CPh and DXN shown 
in Fig. 6. 
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Fig. 3 Co-PCB concenti'ation versus DXN Fig. 4 CBz concentt'ation versus DXN con-
concentration cenlralion 
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Conclusions 
By using two types of fumaces and four different kinds of indusfrial wastes, we have drawn the 
following conclusions: 
Even wilh two different lypes of fumaces, and various wastes, combustion temperatures and resi
dence limes, 

(1) We have found a significanl cortelation belween H6CBz and DXN. 
(2) We gel a relationship between H6CBz and DXN , 

which is DXN=0.34 x H6CB"^' 
(3) There is a high cortelation belween Co-PCB/CBz and DXN 
(4) There is a cortelation belween CPh/four homologues (T3CBz, T4CBz, PSCBz and 

H6CBz)and DXN. 
From the above observation, we can conclude tiial it is very effective to measure H6CBz of pre
cursors as paramelers for estimating DXN generation under certain condilions in the fumace. The 
cortelation between the concenti'ations of DXN and Co-PCB/CBz was also confinned. 
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