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Source and Distribution of Organohalogens in Atmosphere in Shanghai
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Abstract: Neutron activation analysis ( NAAD and gas chromatography (GC) were used to determine organohalogens in air particles and
precipitation in Jiading District: Shanghai, collected between December 2004 and August 2005 . Analysis of extractable organohalogens (EOX),
extractable persistent organohalogens (EPOX), organochlorine pesticides ( OCPs) and polychlorinated diphenyls (PCBs) in atmosphere were
presented. Monthly average concentration of EOX in air particles (TSP, PMy) and precipitation were 1425.37 ng*m™, 552.78 ng*m™,
and 815.7 ng*L™" respectively, EPOX were 21.18 ng*m™>, 0.7 ng*m™> and ND, OCPs were 64.4 pg*m™>, 31.00 pg*m~’ and 7.08
pg*L™". Analytical results showed that 80% ~ 96% of EOX was EOCl, which indicated organochlorine was the major component of
organohalogens in atmospheric environment. Most organohalogens were acid-liable and unknown compounds. Correlativity between different size
particles and organohalogens concentration implied that fine air particles has the effect of preference for absorbance of organohalogens especially
for organobromine and organoiodine. Distribution of PCBs congeners in air particles and precipitation was preliminarily studieds which
suggested that air particles were major carrier of OCPs and PCBs absorbed predominantly penta-» hexa-» hepta-» octa-PCBs, DDT and its
metabolites, however precipitation contained mainly tri-» tetra-, penta-PCBs and HCH.
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Table 1 Monthly average concentration of organchalogens

in atmospheric samples by NAA

EEINEES TSP/ng*m~3 PMyo/ng*m ™3 7K/ ngeL.!
EOCI 1372.88 523.66 643.6
EOBr 39.53 21.19 109.8
EOT 12.96 7.93 62.3

D> IE0X 1425.37 552.78 815.7
EPOCI 18.34 9.38 ND
EPOBr 2.25 0.93 ND
EPOT 0.59 0.39 ND

> EPOX 21.18 10.70 ND

1) TSP 4 2004-12 SR4E, PM;o M 2004-12+2005-04+2005-07 R4, BFF7K b
2005-01 ~ 2005-08 K4
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Table 2 Monthly average concentration of typical organochlotine

in atmospheric samples by GC

BESCE 7] TSP/pg*m™>  PMp/pg*m~>  Bf/K/ng*L"!
a-HCH 0.9 0.73 1.48
f-HCH 2.0 0.67 2.35
7-HCH 0.3 0.23 1.23
d-HCH 0.5 0.27 0.47
> THCH 3.7 1.90 5.53
p»p'-DDE 7.8 3.20 0.34
p»p'-DDD 8.7 3.57 0.08
p»p'-DDT 13.8 5.06 0.08
>ppr? 30.3 11.83 0.50
PCBs 30.4 10.50 1.05
B 64.4 31.00 7.08

1 >DDT = ps p'-DDE + p» p'-DDD + p, p'-DDT
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Table 3 Concentration and ratio of organohalogens

in different size particles

LI ES Cppu/ng*m™> hasp/ngem 3 B,
EOCI 623.74 864.40 0.72
EOBr 32.15 24.89 1.29
EOI 11.78 8.16 1.44
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Fig.1 Relationship between mass and concentration of EOBr in PM,,
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Fig.2  Relationship between mass and concentration of EPOBr in PM,,
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KA ) T A WL, 100 A HUR AN HLIER KI5 T BE
ARACL AELRE B AR it o A7 L i 38 =3 2 A) AR 5
WY 52 BRI AR DG, 3 AT LA RV A7 AL i 3% W B A K
BRI _E A 3 W AN TR, AH S AT — 52 1Y
JKEEE, W1 Deca-BDE: 20 ~ 30 pg/L, HCH: 0.24 ~ 31.4
mg/L, DDT: 0.1 ~ 5.5 x 10~ mg/L. B 7K A7 HL <1 58 45
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Table 4 Correlation coefficient of organohalogens in

air particles and precipitation

PM,y R? Rk R?
EOCI-EOBr 0.29 EOCI-EOBr 0.98
EOCI-EOBr 0.12 EOCI-EOI 0.82
EOBr-EOI 0.48 EOBr-EOI 0.91
EPOCI-EPOBr 0.46

EPOCI-EPOI 0.54

EPOBr-EPOI 0.66

ARSI Tl S () «-HCH/ y-HCH 10T 59 B LG
HIGHE A 1.2 ~ 3.2, M 178 HCH /= dh ™ o-HCH/ y-
HCH W B LU ARG [ ol 4 ~ 7, X R B KA
HCH Ak A 7 s B8 HCH 7™ A8, ok
HITH y-HCH M5\ X AT 2 R b X BT £k
A MM CE B h y-HCHD . 1991 4, F& [ ft
VEA P2 ROPE, f S 0 R 2o R4 . R
1991 ~ 2000 4, #RFH A8 FH 5 43 200 ¢. HCH TV i
H B-HCH AH0S oAt S 44 4 25 A6 R , 70 30 455 vh A7 B
) g K. R 3 BHE A KRR
B-HCH/ D HCH 4 < 54%, b3l > 56%", i YI
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Fig.3  Concentration distribution of PCBs congeners in TSP
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Fig.4  Concentration distribution of PCBs congeners in PM;,
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