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Summary 

In Ihe temperature range o( 250 to 400°C Wfer ash (rom oleclroslalic precipitators ot municipal waste incmeralof* 
shows in Ihe presence ot air Coxygen surplus conditions") a high potential ot dioxin lormation by da tavo synthsjis. 
Tho starting roaction ol this de novo synthesis ol PCDD/PCDF is a caialylic chlorine totmalkw Irom metal chkxJdes 
in the presence ol oxygen. We could demonstrate Ihat filter ash also has a high catalytic activity ol PCOtVPCDF 
decomposition which Increases exponentially wilh temperature. In ihe temperature range of 2S0 to 400°C the rate 
of PCDO/PCDF lormalion in the presence of oxygen is greater than the PCDD/PCDF destruction. If, txmevef, the 
PCDO/PCDF formation Is limited by suprossion ol chlorine lormation due to a limited S(4>ply ol oxygen ('oxygen 
delldency conditions") Ihe PCDD/PCDF concentration in filter ash can be reduced drasticaBy l)y treatment in tha 
temperature range ot 300 lo 400°C. This catalytic decomposiiion is not limited to dioxins. Other ctilorinated aroma»c 
compounds are decomposed as well. 

The leasabilty of a technical application ol Ihis low temperature treatment ol liller ash lor reduction ol dioxins and 
related compounds has now been tested on a 300 to 700 kg/h scale, corresponding to 20 to 40 tons ol waste 
incinerated per hour. Reductions ol PCDD/PCDF by 98% could be obtained during a 24 h test mn. PCBs. 
chlorobenzenes, chloronaphthalenes and chlorophenols wore reduced lo the same degree. Total eitractawe 
chioroorganics were also reduced to 95%. 
This treatment tacllity is Installed at the municipal waste incinerator al Stuttgart. 

Introduction 

The amouni of PCDO/PCDF emitted into the environment through solid residues of waste ir>eineralion a estimaled 
lo be currently by an order ol magnitude higher than that emitted through the stack. It will be even higfier if secondary 
measures tor further reduction ot slack emissions are based on adsorpllve techniques. 

At the 6th International dioxin symposium al Fukuoka we reported on the catalytic low temMrature decomposition 
ol PCDD/PCDF and related compounds on liKer ash under "oxygon dedciency conditions" '• . 

Whon in pilot plant studies (60 Kg/h) PCDD/PCDF reductions of 95% coukj be demonstrated ^•*. a fu« scale Ireatmeoi 
(acility (or electrostatic filler ash o( Ihe municipal waste incinerator (MWC) at Stuttgart was plannad. It w« i (maty 
installed at the end of 1989 and we want to report the results ol the first continuous tests In March 1990. 

Technical Concept 

The results from the pilot plant study were encouraging enough Ihat it was decided to txiikj a full scale demonsuason 
plant for the decontamination ol PCDD/PCDF containing eleclroslatic precipitator ash on the technical pondpJe ol 
the pilol plant. In Ihe fall ol 1989 the facility was installed at the MWC ol Stuttgart dose to tha electro WIers n od*r 
to use the temperature of the tiller ash at this point. 

The demonstration facility is designed to treat the precipitaior ash ol two furnaces (capacity 20 vti for each lumace) 
in a continuos operation (maximum 1100 kg/h). The (aalily consists ot a heated continuous flow mixer. 5 m tong and 
1.2 m in diameter, which Is sealed oil against atmospheric oxygen (Figure 1). The system is electricatly heated in 
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trueo lonos Tho transport ol Iho ash Irom tho electrosiaiic precipitator to Ihe continuous flow mixer is carried out by 
liuee screw c o n v e y s . To obtain an ovon distribution of the temperature o( Ihe ash and to aid Ihe heat Iranster tho 
utct ash ts thoroughly mixed by a rotor equipped with blades. After tho ash has passed the healing zone II is cooled 
to bctow 140 °C. In order to obtain an airtight system rotary air locks are installed in the ash transport system. 

Electnc healing 2ones 
Filler ash inpul 

Heating and 

mixing system 

Cooling system 

Filler ash output 

Figure I ; Fitter ash UeatmenI (acility consisting of electrically heated contnoous flow mixer and cooling system 

Continuous test 

m Mach 1990 the ash dacontaminabon (adlily was undergoing a continuous test. During this period first Ihe 
«lec*ostalic precipitator ash of one furnace was treated (300-400 kgrti). During 24 h every hour a sample of untreated 
and t v m ^ t y treated ash was sany>)od. Later the ash of the second furnace was also thermally treated (together 
50O-700 k g * ) . Again svnples o( treated and untreated ash were sampled every hour (or 24 h. 

When the ash of one hjmace (furnace 27) was treated the measured ash temperature was atxiut 400°C with a 

resideoce time of about 2 h. TTie Cfe content in the continuos (tow mixer was < 1 % and the rotor had 6 rpm. 

Wtttn the ash of both furnaces (furnace 27 + 28) was treated the ash temperature decreased to about 370°C and 

(he residence bnw decreased to 2 h. 

hi the mixer the pressure was sligntly below atmospheric pressure. 

Analytical procedure 

10 s*TXJtes eadi of I h e r m ^ treated and corresponding untreated ash, evenly distributed over tho 24 h test njn with 
M h hom hxnaoe 27 were s t ^ysed tor PCDO/PCDF content according lo reference 5. 

From the lest run with ash (rom (omaco 27+28 5 samples each o( treated and untreated ash were selected for 

PCOtVPCOF analysis 
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PCBs, tetra- to hexathlorobonzonos and chlorophenols wero analysed by CCIMS using Clalxi l lcd standanls for 
quantification. Extractable organic chlorine was analysed by combuslion in oxygon and coulomotrk:determination ol 
chloride. 

Results and discussion 

In Figure 2 the results for the PCDD/PCDF concenlraiions, expressed In loxicity equivalents according to NATO-
CCMS, for corresponding samples before and after heat trealmoni aro shown graphically. Table I shows soitw o( 
the resulls In more detail. This table demonstrates Ihat under appropriate conditions (concttions A) PCDD/PCDF 
concentrations can be reduced by moro lhan 98%. More Important lhan the decomposition calculated on a percent 
basis is the residual concenlralion obtained. This concentration is the real measure lor the treatment etridoncy and 
is more or less Independant from the starting concentration. The higher Iho siarting concentration, the higher will be 
the PCDD/PCDF reduction on a percent basis. The untreated filter ash in this study had lower than average 
PCDD/PCDF concentrations. 

This study has shown that it is indeed possible to obtain resWual PCDD/PCDF conconlralons o( less than 0.1 ng 

TE/g. 

ng TE / g 

filter ash 
furnace 27 + 28 

M untreated 

I treated 

Figure 2: PCDD/PCDF content (toxicity equivalents (TE) according lo NATOCCMS) o( electrostatic preapHator 
ash betore and ader thermal treatment under oxygen deficient condilions. 

Table 1 also shows lhat alter the heal treatment residual PCDF concentrations are higher than PCDO concenlrabons. 
This becomes more obvious when Ihe average asli temperature becomes lower (condihons 8, TaWe 1). This can be 
due to at least two diflerent effects. Either tho de novo (ormation of PCDF in presence of the residual oxygen is (aster 
than that o( PCDD or the decomposition by dechlorination is slower. A Ihird possiJilty is a (aster chk>rfnation reaction 
of PCDF than o( PCOD which counteracts the catalytic dechlorination reaction. II is didicult to distinguish between 
these possibilities. 

Further studies at this demonstration plant wil be carried out in order to optimiio the heat transter (rom (he wall of 
the heated mixer to the ash. The goal is lo reduce the PCDD/PCDF concentration (or the higer ash load lo about 0.1 
ng TE/g o( ash. 
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PCBs. tetra- to hexachkjrobenzenes and chloropfienuls were reduced to a similar degree as has been shown in dolail 
(w »io PCOO-PCDF The extractaWa organochlorine compounds also wore (ound to bo reduced to a similar degree. 
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Table 1: Comparision ol PCDO/PCDF contenl o( treated and untreated liller ash. A : 400 Ugn\, B : 700 kg/h 

Concluslorts 

A (u> scale lacilrty lor the (ow temperature treatment o( (ilter ash from I^WCs has been tested (or its e((iclency o( 
decomposing PCDD/PCDF and relaled compounds. High doslnjclion efficiencies were obtained. Under optimum 
eonditxjns residual PCDD/PCDF concentration of less than 0.1 ng TE/g (99% reduction) could be obtained. Other 
chloriiuled compounds are reduced to a similar degree. 

LOW temperature treatment ot solid residues (rom gas doaning systems o( (^WCs can therelore be regarded as tho 
current state ot lectinotogy. 

T he tests described and the constniction o( the BHer ash treatment (acility at the MWC al Stuttgart was supported by 
the State o) BadenWuntemtjerg. 
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