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Introduction 

Though waste incineration is of increasing importance in municipal waste inanagement processes, land
fill disposal is still the most commonly practized method. Waste disposal generates liciuid and espe
cially gaseous emissions. The latter are mainly unpolar and volatile substances like organic and 
organohalogene solvents and aerosols and the microbial metabolites of these compounds. At most land
fills, gaseous c:ompotmds are emitted into the air without control. Only about 40 plants in the FRG 
have special equipment for gas purification and application at the end of the offtake pipes. At the 
end of these installations, gas is often treated or used in thermal processes. The authors have 
analyzed, whether disposal gas or the exhaust gas of thermal treatment of disposal gas contains 
PCDD/PCDF. Up to now, disposal gas contamination with a wide range of organic compounds has been 
published, some of them known or suspected PCDD/PCDF - precursors (VC, PCB, d i - , tri-, tetrachloro-
methane, tri- and tetrachloroethene) (1 - 4). 

Experimental 

Gaseous emissions of two disposal sites were analyzed before and after thermal use. Preparation 
steps were adsorption on XAD, extraction, chromatographical clean-up, identification and quantifica
tion by GC/MS. 
The following analyses were conducted: 
A 1: disposal gas 

A 2: flue gas of a torch (temperature: 890 - 920°C, 0^ < 1 %) 
B 1 and B 2: emissions of gas motors fed with disposal gas, both with 12 cylinders, maximum produc-
uon: 119 kW. 
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Tab. 1: PCDD and PCDF emitted by several waste disposal gas incinerators, all values (excepl TE-
factor) in ng/m 

Al = disposal gas; A2 = flue gas of a disposal gas (Al) torch (7 % oxygen); Bl and B2 = exhaust gas 
of gas motors fed with disposal gas (3 % O2); references from other authors: C = exhaust gas of 
gas motors fed additionally with disposal gas; D » fuel gas of disposal gas incinerators; E = ex
haust gas of a disposal gas fed boiling water apparatus, n.m. = not mentioned 
AlTENTION; PCDD/PCDF-sums do not contain single isomers listed below 
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Results 

While in disposal gas no PCDD/PCDF could be detected, (see A l), flue gas from different incinera
tion prfKcsscs are contaminated to an extent with PCDD/PCDF, that lies clearly above the new emis
sion limit of 0,1 ng (TE)/m^ for municipal waste incinerators. Considerable 1.600 ng/m"' PCB, poten
tial precursor, were identified in disposal gas (A 1). 
The results of the gas analyses on PCDD/PCDF are shown in table I. In order to compare these emis
sions with other analyses due to the same source, we have added further measurement published -by 
other authors: 
C: exhaust gas of gas motors additionally fed with disposal gas (S) 
D; fuel gas of disposal gas incinerators (5) 
E: exhaust gas of a disposal gas fed boiling water apparatus (1). 

Discussion 

Il can be suspected that emissions of PCDD/PCDF from solid wastes during disposal is not likely, 
considering their low volatility. This assumption has to be verified by further investigation, be
cause our single analysis cannot be regarded as solid base for a conclusion of such importance. 
With regard to direct PCDD/PCDF-release, one may conclude that disposal is the only technique with
out posing PCDD/PCDF-problems to environment or to man. On the other hand, disposal leads to delive
rance of other pollutants, especially via disposal gas, some of them listed up in table I. 

Tab. I: Average contents of organic pollutants in gas emitted from municipal disposals and one toxic 
waste disposal, in rag/m^ (3) MAC - maximum allowable air concentration at the working plac« 
* = (technical guide value for) known carcinogens 
** = suspected carcinogen 
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For several known or suspected carcinogens, the maximum allowable concentration at the working place 
is reached, sometimes exceeded. Personnel and residents in the near vicinity are therefore at high 
health risk. The amounts mentioned are average, nol maximum values. Maximum emissions (x:cur in the 
pertod during or directly after disposal, especially during the so-called pre-digestion within the 
first few months after disposal. During this period, gas take-off by special equipments (pipes etc.) 
cannot be realized. 
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Therefore, disposal gas should be collected and cleaned up. When used in thermal processes, the 
emissions of these plants have to be looked upon, as similiar to MWI effluents. They should therefore 
not exceed the PCDD/ PCDF-level of 0,1 ng (TE)/ra^. 

A short calculation may illustrate the relevance of this claim. The assumptions are: 

a) About 70 % of the annually generated 30 million tons of waste are disposed. 
b) One ton of this waste generates up to ISOO m disposal gas on average. 

c) 90 % of all generated disposal gas is collected (maybe unrealistic high, but surely necessary) 
and burnt. 

d) Incineration of 1 m^ of disposal gas causes 10 m of exhaust gas. 
e) Average PCDD/PCDF-bunten of thb exhaust gas is 0.1 - 1 ng (TE)/m^. 

This results in a theoretical input from this source of 28,35 to 283,5 g PCDD/PCDF (TE). As every 
year further 30 million tons of waste arise, this amount can be estimated as aimual input. On the 
other hand, Hageiunaier (7) estimated the annual emission of municipal waste incineration to amount 
to 400 g PCDD/PCDF (TE>! This comparison leads to the conclusion, that for both sources there is 
urgent need for effective countermeasures. 
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