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ABSTRACT; 

Expcrimontal studies over tha o.̂ t- f 
incinerator pUnts on tho corrotltion J ' H " ' '" i*'"'" - " « 
9as phase dioxin precursors resu?^^ ?'°.^'" formation to 
Plants dioxin formation p o t e " u i „ n r „ * t«chr,ique to describe a 
of the combustion system'cou Id be'eltbora?;d°r^"^'"' P.r.m«ters 

Mow. an^ ^ l ^ u [ t r t u l T o 7 T r . % u l T u i 7 ^ c C . ' ' ' temperature!, sas 

IWTRODUCT|rm! 

" b i : ^ ; V : . t ^ i - i : - - , ' ? i f — - ° - -.J«te incinerators is 

sCE:?a-- t c . 9«^l''-d"^^h'^ir;; " - • — • " - - " , . n i c 
chemical, consideration ?n "spect ?o ! Z ^ C ' C C ^ detailed 
reactioT, steps and kinetic c a ? " u U o n s ?^'w""^ knowledge ot 
products. Yet, the needs for <ie5truc??on nf '̂ '*"' "'* ">* 
incnoration on one hand and the poss h?. f ̂ ••"•""^ -"'"'r by 
products in the gas-and solid phase «.^fh '^"C:""'"^ "f tcxic 
analytical methods together wi?heno^2 "*•""" *""'' <*'•**• 
understanding and =on?rorof''conb:^?;Sr;;o"?e::,:. "'"'^ 

'^ou'.'1'^lCCC:^^^^^ 
state of the art technique. Today !e Z t C ^ ' l ^ " ^ ^ * " ' ' ^ ° * 
dioxin contents of every iriagi nab Ie mat?- '"""-"lat ion on 
products to toilet paper. "'*^"'*'"= matter ranging from d.try 

:o^prc:t td°:a: i ] i^^:^:^?r;2ttr indr '^^^^'- '^« '••̂ •̂'• 
giving a too l̂ ĝ 1I9 o Ume SetSSen rSi:^"?^ Procedure, that 
inforrriation on its product on rate ?hts Ir̂ h*? *"*'" " " ^ ^ ^ ' 
long intergration time on the ŝ floi ino r„ ^° *"" »*«'-'in9 - H h . 
tho influence of individuarparJ^Stir! ̂ °"*'"»«' «-"rn studies on 
dioxin production capacitj't^t^'^^sCli'^ '.•".'.'".'Crl'rZC" * " 
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expcriment*. 

1he application of & newly developed mass spectromotDr gas 
Analyzer to raw gas in-Hne anAlysis allowed the development of a 
fast mon i tor ing system to character i ze dioxin format ion cond it ion 
in mc inerators. 

Halogenated aromatic hydrocarbons^ especially CMC's can bo seen as 
dioxin precursors or tracers when determined in the hot exhaust 
9a&«s of incinerators. Experimental work on three different waste 
incinerator plants in Sweden and Germany could demonstrate a clear 
correlation between the sum of chlorinated aromatic hydrocarbons 
and the sum of tho dioxin output. (Here is shown correlation 
characteristics of two furnaces). 

7^*.̂  

Although the correlation is a complicated function and differing 
from plant to plant the 

IcilCHCl 
characteristic values C = Icj[TCDOj / Ci/cj —^ C shows 

to be a reproducable and characteristic number for each plant 
under study. More so, whenever the operating conditions of the 
incinerator were found for a minimum signal of the CHC's, a 
minimum level for the sum of dioxins was achieved. Minimum 
conditions are found by stepwise variation of the main parameters 
at input rates and gas flow rates, oxygen and carbon monoxide 
levels, temperature and air distributions in the boiler. With the 
mathematical tool of variational analysis invariable and sensitive 
parameters are worked out. 

interesting enough It was found that ^ ginimum in cftrbyn monoxide 
emissions is not associated with a minimum of CHC emissions and 
hence dioxin formation. See figure 4, 

Variations of the amount of chlorine input of + 15 * weight to the 
boiler are increasing resp decreasing the the absolute CHC values 
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drarnatically ond consequently also the dio«in amount, but hardly 
influence the operating conditions as CO, O5, furnace temperature 
otc. (See also figure 2) w<ii aiure 

EXPER IMEMTAj,: 

A secondary ion mass spectrometer system was used for the CMC 
monitoring. This instrument equipped with a soft ionization unit 
a quadropole mass selector and a sensitive detector with counting 
. V C I " P ? . ' ?f ^ •"*== ^a"90 to 500 a.m.u. (atomic mass units) 
ar̂ d a detection limit of 10 ppb. Tho use of the internal energy 
(ionization potential) of an ion beam as ionizing medium gives th. 
advantage of suporiour sensitivity. The ionization potential is 
choozen so that the major constituents of the gas Nj, cOj Oj HiO 

r Z C C C '°" "'' ^ "^ ??'' " . " ' " ^ ' - ^ 9 " *" '•"'*<= wilisions This 
condition r-eserves all ionizing power to molecules with energies 
lower than n.v-(,n our studies) i.e. all aromatic hydrocarbon. A 
second important condition is the non fragment,al character of the 
ionization process leaving molecules with ionization potentials 
higher than 9 ev on their M* peak otherwise producing H-X pe.kes 
whore X IS the atom with smallest bond energy to the core. 

seeing a portabel analyzer the instrument was mounted as near as 
possible to tho extraction filter for the gas sample. Th. gases 
"^^^1^ °^r^^"'"'5 transported in Teflon lines heated up to I8o"c 
and dustfilter-ed by a 2 micron filter unit. A absolute pressure 
^ w ^ ^ f " i C ^ system is transferring sample gas from th. bypass 
strea.i, at a flow rate of 0,2 cmVmin STP to the ionization 
chamber. 
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Tho r^^por}&o diagram: 

Raw gas is extraxted and feed to the analyzer via a bypass stream. 
The analyzer ia set to a response time (T30 time) *5 sec and a 
sensitivity In the low ppb range. 

In figure 2 the trend analysis or time dependence for the gasphase 
concentrations of 10 individual chlorinated compounds is shown. 
Time interval A shows ft situation of standard waste input with 
normal operation of the boiler as seen by tne "normal" signals. At 
point B one ton of ri»k materials carrying a higher chlorine 
content was substituted continously in 30 minutes, i.e. to the 
normal waste. Qasphages of measured CHC-̂  show immidiate response 
to the additional chlorine input. 
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Intercrossings of the signals reflect the shift in the ppm 
distribution of Cli to Cle aromatic compounds: 

CeHsCI 
CeHiCIa 
C«HsCl) 
C«H2Cl4 
CsHCls 
CaCIc 

CiH40Cl7 
CaHsOCli 
CaHaOCU 
CaHOCI: 

T ime i n t e r v a l 
r e l . * 

3 , 8 
1 , * 
8 , 4 
2 3 , 8 
1 0 , 8 
2 4 , 5 

9 , 7 
T .3 
4 , 6 
5 , 7 

A T ime i n t e r v a l B 
r e l . * 

3 ,2 
5 , 3 
8 ,4 
14,7 
13,9 
2 0 , 9 

4 , 4 
9 , 1 
7 ,9 
12,2 

This fact was used to control for steady input conditions before 
an optimization procedure was started. 
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THE OPTIMIZING DIAQRAMS: 

Starting from o constant input condition a step to step variation 
of the main furnace parameters is carried out. Concentrational 
changes of the measured compounds towards lowor levels guidoB the 
direction of variations. Time scale for this optimizing process is 
determined by the inertia of the boiler to parameter variations. 
It was found that a boiler is optimized for minimum CHG output in 
about 20 hours. The optimizing procedure show reduction of CHC 
ranging from I to I I and finally to III. See figure 3. 
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The elaborated minimas of CHC concentrations for three different 
boilers are in figure 4 ahown as a function of Oa- Minima in CHC 
as well as the function (>CHC] fC02) is different for ^ \ e r y 
boiler. 

Furnace A and B 
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