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Introduction: 
A prerequesite for an effective reduction of the PCDD/F input into the environment 
is the exact knowledge of all relevant sources, having either high emissions > 1 ng 
TEltrr from low outlets and/or high emission fluxes. Whereas the emissions into 
the air from sources such as incinerators are well known, comprehensive emission 
data from other industrial installations are widely missing. Consequently, estimates 
of total annual emissions into the air by primary sources in Germany are highly un­
certain, ranging from 760 to 882 g/a . A comprehensive monitoring program of in­
dustrial emissions has therefore been started in North Rhine-Westfalla (Germany) 
in order to detect relevant sources and to have a sound basis for further abatement 
germany measures. First results of this program, which started in 1992, will be 
presented. 

Scope: 
In a first step, 76 out of several hundred Industrial installations were selected, which 
could from theory be regarded to possess relevant emission potentials for PCDD/F. 
This group included, e.g., installations for wood combustion, smelters and foundries 
for non ferrous metals, sintering installations, for ferrous and non ferrous metals, 
chemical processes (with chlorine input) or destination of used oil. 45 installations 
out of this relevant group were chosen for emission measurements, because the 
emissions of the remaining facilities could be assessed by analogy. 
In this paper results from 32 sources (with 3 measurements each) are presented. 
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Experimental: 
The emission measurements were predominantly performed under normal opera­
ting conditions. At some installations, however different operating conditions were 
also measured as well as PCDD/F contents in raw and clean gas, to gain insight in­
to the efficiency of filters and other equipment of flue gas cleaning.Sampling time 
varied between 3 and 23 hours. Each measurement was performed twice, holding 
operating conditions as constant as possible. The following measurement methocte 
were used: dilution method^, condensation method" and a simplified procedure'. 
Characteristic flue gas components such as CO, TOC, NO^̂ , SO2 and HCI were 
measured parallel to PCDD/F sampling. 

In addition to stack emissions of PCDD/F under normal operating conditions, also 
diffuse emissions from halls were measured in some cases. 

First results: 

Table 1 contains measurement results from those installations having PCDD/F 
emissions > 1 ng JElrrr. The installations in Table 1 represent an hourly total emis­
sion of more than 50 mg TE or, assuming 8.000 annual operating hours, an annual 
emission of nearly 0,5 kg TE. These figures clearly show, that PCDD/F emissions 
from some industrial source categories other than incinerators as well as total an­
nual emissions in Germany have been grossly underestimated so far. 

First results from measurements of diffuse emissions are presented in Table 2. 

An important finding is that at some sources emission fluxes by diffuse-emissions 
from low outlets were higher than stack emissions. 

First results from measurements of the efficiency of filters can be summarized as 
follows: 

The replacement of an electrostatic precipitator by a fabric filter in a sintering instal­
lation resulted in a reduction of only 35% - 75% (TE). On the other hand, the combi­
nation of a fabric filter with the input of lime, 5% open hearth coke and NHo contai­
ning flue gases from the salt conditioning yielded very low emissions from 0,004 ng 
JElnr for a secondary aluminium smelter. 

The use of a biofilter had an efficiency of >95% in the flue gases of a crematorium. 

304 
 
Organohalogen Compounds (1993) 

 
Volume 11



FORM 

References 

1 Brftker G, Geueke K.J, Hiester E, Niesenhaus H. Emissionen polychlorierter Di-
benzo-p-dioxlne und -furane aus Hausbrand-Feuerungen LIS-Berichte der Landes­
anstalt fur Immissionsschutz des Landes Nordrhein-Westfalen 1992; Nr. 103 
2 Link B. Quellen und Wege der Belastung der Menschen mit halogenierten Diben­
zodioxinen und Dibenzofuranen Zeitschrift fur angewandte Umweltforschung 1989; 
Jg. 2 H. 3, S. 229 - 244 
3 Fiedler H, Schramm K.-W, Hutzinger O. Dioxin Emission to the air: Mass .Balance 
for Germany today and in the year 2000 Dixon '90 Bayreuth, September 1990; 
S:10-14 
4 Hagenmaier H, Brunner H. Belastung der Umwelt mit Dioxinen VGB Kraftwerks-
technik 1991; 71 Heft 9, S. 860 - 864 
5 VDl 3499 Blatt 1 und 2 (Entwurf) Herausgeber: Verein Deutscher Ingenieure 
Vertrieb : Beuth Veriag 

Table 1: Installations with PCDD/F emissions > 1 

installation 

hot briquetting inst. for recycling material 

Sintering inst. (recycling material) 

sintering inst. (iron ore) 

sintering inst. (iron ore) 

Sn-secondary smelter 

sintering inst. (iron ore) 

concentration 

(ngTE/m^) 

70 

47 

43 

12 

5,9 

1,9 

ng/m 

emission flux 

(mgTE/h) 

3,7 

13 

29 

5,8 

0,09 

2,0 
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Table 2: Emissions from diffuse sources 

installation concentration 

(ngTE/m^) 

0,62 

0,01 

0,01 

0,05 

emission flux 

(mg TE/h) 

0,272 

0,002 

0,003 

0,002 

workhall exhaust system, sintering inst. 1 

workhall exhaust system, sintering inst. 2 

Al-secondary smelter, hall emissions 

Zn-secondary smelter, hall emissions 

6 Funcke, W, Linnemann H, Broker G, Geueke K.J. Probenahme von PCDF und 
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