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Abstract: Polybrominated diphenyl ethers ( PBDEs)  hexabromocyclododecane ( HBCD)  and
tetrabromobisphenol A ( TBBPA) are the main traditional brominated flame retardants ( BFRs) .
Owing to the property of Semi-volatility persistance and mobility they are all found in various
environmental media and organisms all over the world. Toxicological studies have shown that
PBDEs HBCD and TBBPA not only exhibited obvious biological toxicity and carcinogenicity but

also posed potential harm to the ecological environment and human. This paper briefly summarized
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the current status of PBDEs HBCD and TBBPA in the environment and discussed the level
distribution exposure routes and toxicity of three traditional BFRs in non-iving organisms ( dust
water soil sediment sludge) and living organisms ( plants animals and humans) . In addition
the problems existing in nowadays research were mentioned. Finally a preliminary outlook for future
research on PBDEs HBCD and TBBPA was presented.

Keywords: polybrominated diphenyl ethers hexabromocyclododecane tetrabromobisphenol A non-

living organisms living organisms pollution status.
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Table 1 Distribution of PBDEs HBCD and TBBPA in air over the world
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Location S“‘"S‘if:“g C(g‘g‘)/ Location S“":f:"g C(g”)’ Location Sa:‘i‘i*“g C(gtg‘) "
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6 24000—270000 s 10—128 w“ 1.2
4 3400—4700 3 90—11000 w4 9.0
6 160—370000 46 33—760 a4 8.4
2 140—310000 4 1.3—43000 4 18
48 290—13000 49 19—1500 w“ 6
8 75—7500 2 20—6000 w“ 11
2 101—25000 30 20—4100 8 nd—6560
3 0.3—37440 48 39—1800 w“ 3.3
BFRs HBCD
.Cao 7 HBCD
HBCD
HBCD
HBCD HBCD . Lu
HBCD ; ;
* HBCD
HBCD 22 33
HBCD HBCD
2 HBCD .
HBCD
Zhu . HBCD
HBCD ( 12400—25400 ng*g™") 100 ) 1
HBCD 1.3—43000 ngeg™'
pgeg . HBCD N 1
HBCD ) .
HBCD
TBBPA 3
TBBPA TBBPA 7
TBBPA . . . .

TBBPA 38



A 387

TBBPA ’
TBBPA
TBBPA 50140 ngeg™" ¥ . 1 TBBPA
PBDEs.HBCD 10 TBBPA
TBBPA TBBPA
Lu * TBBPA
TBBPA TBBPA
) TBBPA . .
TBBPA “ TBBPA
46200 ngeg™' TBBPA
TBBPA TBBPA
TBBPA 20—269 ngeg' M
TBBPA TBBPA
2010 2019  PBDEs BFRs
PBDEs HBCD 1—10 TBBPA 2—4 ) 3
BFRs PBDEs  HBCD
PBDEs  HBCD
TBBPA . TBBPA
TBBPA TBBPA
2 PBDEs.HBCD. TBBPA ( Research progress of PBDEs HBCD and TBBPA in
water)
PBDEs.HBCD.TBBPA 3 1) 12)
13) / .3 BFRs
PBDEs 0.87—40 pgeL™" HBCD
PBDEs 2.1—28.8 pg-L™! TBBPA
4160 pgeL ™" 3
BFRs
PBDEs .Trinh  *
PBDEs (0.019—4.2 ng-L™")
Harrad
PBDEs 6.07—28 ng*L™
PBDEs 8 PBDEs Gu
% PBDEs
PBDEs
7 PBDEs
PBDEs 5300 ng-L™".
PBDEs PBDEs PBDEs
Liang
PBDEs (8.2—277 ng*L™"). PBDEs
PBDEs (20—277 ng*L™") ¥ 60-61
PBDEs PBDEs .
PBDEs ™ N

63 64



388

40
PBDEs PBDEs
HBCD )
N % o HBCD ( 180—5080 ng*L™")
HBCD (1.6—500 ng*L™") * .
HBCD 69-70
HBCD 66 Schreder %
HBCD 1—1270 ng-L™ 2—3
HBCD HBCD
2 e HBCD
2014 (UNEP)  HBCD POPs 7 AN N
7 HBCD
TBBPA 7 TBBPA 7
TBBPA
TBBPA TBBPA
TBBPA TBBPA ®
7 TBBPA 850—
4870 ng*L™ TBBPA
1—2 %0 TBBPA
. . ® TBBPA
1800 ngeL™' TBBPA
TBBPA
BFRs
PBDEs * \HBCD ® .TBBPA ®
2 BFRs TBBPA PBDEs  HBCD
4—10000 TBBPA TBBPA
100 7 TBBPA BFRs
BFRs
2—5
BFRs
PBDEs.HBCD.TBBPA
2 PBDEs.HBCD.TBBPA
Table 2 Distribution of PBDEs HBCD and TBBPA in water over the world
PBDEs HBCD TBBPA
Sample Concentration / Sample Concentration/ Sample Concentration /
information (ngeL™) information (ngeL7") information (ng-L™")
8 0.641—1.38 82 0.18—0.37 83 0.97—1.91
8 8.2—186.35 84 180—2100 » 850—4870
4 0.0967 0 0.0256—0. 166 83 320
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Table 3  Distribution of PBDEs
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Table 4 Distribution of PBDEs HBCD and TBBPA in living organisms over the world
PBDEs HBCD TBBPA
Plant Sample Concentration/ || Plant Sample Concentration/ || Plant Sample Concentration/
information (ngeg™) information (ngeg™) information (ngeg™)
130 1.2 124 0.02—18.1 124 0.0006—1.1
129 nd—12.6 150 120—6600 150 48—7200
12 2.12—190 12 0.014—0. 66 13 nd
Animal Sample Concentration/ || Animal Sample Concentration/ || Animal Sample Concentration /
information (ng*g™"Iw) || information (ngeg™'lw) || information (ng*g™' )
2016 170 14.7—81.5 156 60—1030 171 nd—I13 5
7 3.11-72.9 ! 2.4531.3 7 nd—4.45
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Table 5 Distribution of PBDEs HBCD and TBBPA in humans over the world
PBDEs HBCD TBBPA
Sample Concentration/ || Sample Concentration/ || Sample Concentration/
information (ng*g ' lw) || information (ngeg™'lw) || information (ngeg™" Iw)
197 nd—33.2 16 198 1.02—81.1 2017 18 0.14—66.8
183 6.7 194 nd—99.79 199 nd
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