
ANALYSIS 

Source Identification by Congener-specific PCDF/D Complete Analysis 
Taking Real Fire Damage Samples as an Example 

Jochen Theisen. GfA - Gesellschaft fiir Arbeitsplatz- und Umwehanalytik mbH, Otto-
Hahn-StraBe 22, D-48161 Munster, Germany 

The investigation of samples for polychlorinated dibenzofurans and dibenzo-p-dioxins 
(PCDF/D) is being increasingly reduced to the analysis ofthe 17 PCDF/Ds with 2378-
chlorine substitution pattems for various reasons. This severely restricts or even excludes 
the followuig possibilities, for example: 

• identification of PCDF/D sources 
• interpretation of process parameter changes 
• plausibility/quality control ofthe analysis resuUs by pattem comparisons 
• re-calculation/assessment ofthe toxic potential of a sample considering congeners 

without 2378-chlorine substitution pattem. 

Such drawbacks can, however, be avoided when performing a congener-specific 
PCDF/D complete analysis (comprising the analysis data of dl Tetra- to OctaCDF/Ds in 
electronically processable form); the extra evaluation time mvolved is approx. 30 to 45 
minutes per sample for an experienced analyst. The PCDF/D complete analysis is per­
formed mteractively (it is therefore not fiilly automatic) using self-developed software. 

Table 01 illustrates by way of example such a complete analysis for a soot wipe sample 
which was taken fi-om a small school library after a fhe. The unexpectedly high ITE area 
load of 900 ng/m^ (ITE calculated according to the NATO/CCMS toxicity equivalent 
model) has already been clearly traced to the thermal loading of a PCB-containing source 
on account ofthe specific TetraCDF congener distribution which can only be recognised 
in complete analysis (cf Fig. 01 and Fig. 03); PCB follow-up investigations in this case 
traced special sound insulation panels as the source of PCDF/D, the coating of which 
contained up to 18 % PCB, type Clophen A60. Procurement ofthe analysis data ofall 
Tetra- to OctaCDF/Ds closes the gap of cluster analyses from reduced PCDF/D investi­
gations; the latter pattems are presented in Fig. 02 taking the specified damage as an 
example. 

Finally, Fig. 03 shows examples of similar and different TetraCDF distributions which 
were recorded by GfA m congener-specific complete analysis of samples from real fires, 
incorporatmg different fire loads. 

Combming all the presented fingerprint-analysis possibilities of evaluation (possibly ad­
ding homologue totals ofthe Mono- to TriCDF/Ds and certain quotient ratios, e.g. total 
PCDFs/total PCDDs), databases can be bulk up with current analyses or previous analy­
ses evaluated at a later date, with the aid of which main sources of PCDF/D can be 
identified quickly, unambiguously and at reasonable cost, as and when required. 
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Tab. 01: Congener-specific complete analysis of Tetra- to OctaCDF/Ds, taking a fire 
soot wipe sample as an example; all area loads in ng/m^ 
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a within the corresponding ttomotogue group thc elution sequence ofthe congeners al the GC-ptiase SP 2331 is given as peak numtier 
sequence (italicized numbers); the identiHcation ofthe congeners was done on the tusis of a publication from Ryan et at., Jouinal of 
Chromatography, 541 (1991) 131 -183 
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Fig. 01: Concentration distributions of all Tetra- to HeptaCDF/Ds as a percentage of 
the respective homologue total (PCDF/D fingerprint) for the fire soot wipe 
sample presented in Tab. 01; for congener identification compare the peak 
number with the peak numbers in italics within the homologue groups in Tab. 
01 and the congeners listed there 

IS 
10-

._T^raCDFi%] 

.:^::|::^::|z::[::^:=::|:: =f i^PI= 
I 2 3 4 3 6 7 t 9 10 11 12 13 14 15 16 17 ]» 19 20 21 11 23 24 23 

_ PentaCDF_[%) _ _ _ __ _ _ _ _ 

i:i..:i,i; ,i: I 
I 2 1 4 3 6 7 t 9 10 ] l i : 13 M 15 J< 17 IS 19 » i l t ! 13 

He)a.C.pFJ%J,. 

-T •", ;"• ir; I;!;-.. ;t-'̂ "̂  • ;r"i"; 
I 1 3 4 3 6 7 I 9 10 11 11 13 14 

HeptaCDFJ%] 

Ll 
1 1 3 4 

^r||=iit=iE 
TfttraCDDCXiJ.. 

30 1 

20 

10 

1 2 3 4 3 6 7 8 9 10 II 12 13 14 15 

PeritaC[)p.:%] 

IJI r , » , I .M, • ' • . • , " • •'"•"' 
1 1 4 5 6 7 I 9 10 11 11 

HexaCDD [%] 

r l 
I 1 3 4 3 « 7 

60 

4 0 •• 

20 

- 1 1 1 1— 

HeptaCDD (KJ 

i 
Peaknumber 

ORGANOHALOGEN COMPOUNDS 
Vol. 31 (1997) 101 



Dioxin '97, Indianapolis, Indiana, USA 

Fig. 02: PCDF/D distributions for the fire soot wipe sample presented m Tab. 01; 
A Part-concentrations ofthe 2378-chlorine substituted PCDF/Ds as a 

percentage ofthe total 17 PCDF/Ds 
B ITE portions ofthe 2378- chlorine substituted PCDF/Ds as a percentage 

of ITE total 
C Homologue concentrations as a percentage ofthe total ofall Tetra- to 

OctaCDF/Ds 
D Part-concentrations ofthe 2378- chlorine substituted PCDF/Ds as a per­

centage ofthe respective homologue total 
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Fig. 03: Examples of TetraCDF congener distributions (presented as a percentage of 
the respeaive homologue concentration) in soot samples from various real fi­
res, incorporatmg defined fire loads; 
Fhe load A PCB mixture, type Clophen A40 
Fire load B PCB mbcture, type Clophen A60 
Fire load C PVC 
Fire load D PVC and copper (electric cable) 
Fire load E PVC, copper, carbon and calcium chloride 
Fire load F Wood preserved with chlorphenol 
Fire load G Chlorinated aromatic industrial chemical 
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(for congener identification compare to Fig. 01 resp. Tab. 01) 
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