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Correlation analysis of unintentional polychlorinated naphthalenes
with polychlorinated dibenzo-p-dioxins and dibenzofurans produced
during industrial processes

LIU GuoRui, ZHENG MingHui, HU JiCheng, LIU WenBin, WANG Mei, JIANG XiaoXu,
GAO LiRong & NIE ZhiQiang

State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences,
Beijing 100085, China

Polychlorinated naphthalenes (PCNs) and polychlorinated dibenzo-p-dioxins/dibenzofurans (PCDD/Fs) could be unintentionally
produced and released during industrial thermal processes. The correlation analysis of PCNs with PCDD/Fs might provide helpful
information for developing the techniques for controlling the release of PCNs and PCDD/Fs. In this study, the concentration
relationships of PCDDs, PCDFs and PCNs homologues in fly ash samples from waste incinerations and metallurgical processes were
analyzed by Pearson correlation analysis. For PCDDs, PCDFs and PCNs, the common characteristic was that the correlation
coefficients between adjacent homologues were obvious higher than that of non-adjacent homologues, indicating the formation of
higher chlorinated homologues possibly through the chlorination of low chlorinated homologues. For non-adjacent homologues, the
correlation coefficients were higher for PCNs than that of PCDD/Fs. The linear correlation analysis was also performed for PCN and
PCDD/F homologues, and the results indicated that tetra-, penta- and hexa- chlorinated homologues were closely correlated with
PetanCDF, HexaCDF, and HxCDD (R*: 0.58-0.89), indicating similar formation pathway of these homologues during industrial
thermal processes.
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