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Identification of Chlordane Related Compounds as Potential interferences to PCDFs 
in the Analysis of Ambient Air Sample in Japan by HRGC/HRMS 
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Current methodology for dioxin analysis u t i l izes high resolution capillary gas 
chromatography coupled with high resolution mass spectrometry at 10,000 resolution to 
obtain highest sensitivity, selectivity and specificity. As the samples are often in the 
complex matrices containing many potential interferences at much higher levels, an 
extensive clean-up procedure also precedes the URGC/IIRMS analytical step. Even with the 
use of such a method, some of interferences can s t i l l be present. Identification of these 
interferences can yield valuable information on their suspected source and/or indicate 
al ternative clean-up strategies. This presentation focuses on the identification of 
potential interferences in Dioxin analysis of ambient air sample by liRGC/llRMS. 

Air samples were collected every 24hrs in summer and/or winter season at several 
industrial ci t ies in the western part of Japan using high volume air sampler fitted with 
quartz microfiberfilter and polyurethane foam(PUr) plugs adsorbents. The samples wore 
soxiilet extracted with toluene and acetone for f i l ters and PUFs respectively. The sample 
extracts were spiked with a mixture of ' ^Cj 2-1'abelled PCDDs/PCDFs internal standards 
and pu r i f i ed by clean-up procedures cons i s t i ng of mul t i l ayer s i l i c a column 
chromatography (silica, 10« AgNOg/silica, 22« & U% IlzSO^/silica, 2% KOH/silica, silica), 
alumina column chromatography and carbon column chromatography. To invest igate 
interferences, the extracts of three clean-up steps, raw extract, before and after carbon 
column chromatography respectively were also applied to GC/MS analysis. 

The IIRGC/IIRMS instrument used in this study was a Kratos Concept 32 IS coupled with 
a Shimadzu GC 14A fitted by either a SP--2331 (Supelco) or DB-5(J&W) capillary columns. In 
the analysis of HRGC/ilRHS-SIM both standard peak top method(PT) and mass peak profile 
monitoring(HP)*•• were used to inves t iga te the presence and i den t i f i c a t i on of 
interferences. The M.S. resolution used was 10,000(10% valley definition), with full 
detai ls of HS and GC conditions reported elsewhere^'. Also low resolution scanning 
analysis were used to acquire mass spectra and structual informations of interferences. 

Figure 2 shows IIR-SIM chromatograms for PeCDFs(native & '^Ci 2"labelled) of a 
typical air sample in Japan on an SP-2331 capillary GC column. The presence of extra 
interfering peaks are indicated in this chromatogram by comparing with the elution pattern 
of t yp i ca l fly ash samples of PeCDFs under same condi t ions . The mass peak 
profiles(Figure 3) by MP metiiod with 10, 000 resolution and a 200ppm sweep over each ion 
obtained for four components are also shown. From the mass peak profiles and accurate 

97 Organohalogen Compounds (1993) Volume 11



ANA 

masses calculated from profiles two types of interferences appear to be present, one at 
lower mass than the PeCDFs(Al) and two at higher mass than the PeCDFs(Cl, C2), indicating 
the limitation of tIR-SIM PT method in which false positives may occur due to interferences 
that produce responses having isotope ratio within the specified limit. Figure 4 shows 
mass spectra corresponding to Al and Cl probably. From the mass spectrum of the 
interference Al, i t was easy to identify Al as chlordane which was reported to be of 
higher concentration in ambient air sample in Japan. The other interferences(Cl, C2,.. ), 
appear to be chlordane related compounds. 

To investigate interferences in detail, the comparative analysis of extracts from 
various clean-up steps of a i r sample with technical chlordane standard was made 
(Figure 5, 6, 7) and most of interferences were identified as chlordane related compounds, 
r(trans)-chlordane (peak Al), a(cis)-chlordane(peak A2) and irans-nonachlor(peak Bl). 
Also from the comparison of relative abundance ratio, relative retention time and mass 
spectra of technical chlordane on non polar GC column already reported• ' ' \ the 
interferences were identified as dihydroheptachlor(peak C1,C2, C3) and octachlordane 
(peak C5). And the relative abundance of these interferences in an 'a i r sample were 
similar to technical chlordane. Although those ions which interfere with PCDFs ions were 
quite minor in intensity in flagment ion cluster of chlordane related compounds, they 
could easy to interfere with PCDFs because of their very high concentrations in ambient 
a i r in Japan (several hundreds pg/m^ for chlordane). 

Isomers of dihydroheptachlor which were first identified in ambient air sample, were 
obtained not only by piiotodechlorination of chlordane and nonachlor, but also found to be 
obtained by dechlorination of chlordane and nonachlor in dioxin sample clean-up procedure. 
For example peak Cl(l-exo, 2-endo, 4, 6, 7, 8, 8-4, 7-heptachloro-3a, 4, 7, 7a-tetrahydro-4, 7-
metanoindane) is obtained by dech lor ina t ion[ -Cl (Rg) ] of t rans-chlordane and 
dcchlorination[-Cl2(RE5 & R3)] of trans-nonachlor. 

The interferences of chlordane related compounds in ambient air sample could be 
almost removed from PCDFs ions after carbon column chromatography except for summer season 
samples containig higher concentrations of chlordane related compounds. Tlius great care 
should be taken in the isomer specific analysis for the PCDFs to avid the possible 
interferences of chlordane related compounds. 

Figure 1. General structure of chlordane 
trans-chlordane CKRj, R' 2, R5, RQ) 
cis-chlordane Cl(Ri,R2, R5,R8) 
trans-nonachlor Cl(Ri,R' 2, R3,R5,Re) 
Cl dihydroheptachlor CURj, R" 2- RQ) 
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Fifturc '1. Mass spectra corcspondini! to peak Al and Cl. 
rrom library search peak M »!IK identified as chlordane. 

Peak Cl 

F i g u r e 3 . Mass peak p r o f i l e s fo r t*o or four 
i o n s m o n i t o r e d fo r I'oCUFs o r 'I'CDI's & I'eCDl's i n 
an a i r sample by the muss peak p r o f i l e method 
w i t h a 200ppm sweep o v e r each i ons a l 10.000 
r e s o l u t i o n . 
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Figure T). liU-SIU chromotogrnia for native Tetrn/Pento/llexoCDI's ions in on nmliicnl u i r 
snnplc before carbon colunn chrointoBrophy l i t h on SP-2331 cop i l ln ry column. 
The pre."icnco of exlro. in te r fe r ing peeks ore also indicated. 

Figure F). Totol ion chromologron (m/?. 50—550) of technical chlordane on Sl'-2331 
cap i l l a ry column. The CC conditions ore same os Figure 5. 

Figure 7. IIR-SIB chrooinlograns for Tetrn/Penta/licxaCUFs Ions of an ambient a i r sample 
af ter carbon column chromatogropliy. The a i r sample and CC conditions arc tho same as 
Figure 5. 
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