20 7/8 Vol . 20 No. 7/8

2008 8 PROGRESS IN CHEMISTRY Aug. , 2008
*
( 100084)

(FBDES) :

FBDEs ,

FBDEs , FBDEs - ,
FBDEs
X131 0644.1 “A : 1005-281X (2008) 07/8-1180-07

Photochemical Degradation of Polybrominated Diphenyl Ethers
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Abgract Polybrominated diphenyl ethers (PBDES) are conddered as a group of goba organic pollutants, and
have recently received increasng concerns due to their persgence, toxicity and potentia for bioaccumulation.
Protochemical degradation is one of the important fates for FBDEs in naturd environment. In this pgper, recent
developments about the photochemical degradation of FBDEs under artificiad UV light or sunlight in different matrices are
revieved , such as organic lvents, water and lid. Not only the influences of light ources, reaction meatrices, number
of bromine subgituents and subgitution pattern on the photolys's rates and photoproducts of FBDEs are introduced , but
a o the quantitative gructure-property relaionships based on the photochemical degradation of FBDEs are rdferred. In
addition , the research progpects about the photochemica behavior of FBDEs in the environment are proposed.

Key words  polybrominated diphenyl ethers ( PBDES) ; photolyss; reductive debromination; quantitative
gructure-property relaionship (QSPR)
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Table 1 The photodegradation of FBDEs in organic ©lvents

conpound light ource organic olvent rate congant photoproduct ref.
DecaBDE? mercury lamp (254nm) hexane/berzene/acetone lower brominated PBDEs and FBDFs 21
(8/1/2)
DecaBDE? aunlight hexane/benzene/acetone lower brominated PBDEs and FBDFs 21
(8/1/1)
BDE209 sunlight a 40°N latitude hexane 1.86x10 35 1(J) 43 PBDEs 2
July and October 1.11x10" 35" *(0)
DeceBDE? W ( 250—400nm, 280— toluene lower brorrineted FBDEs and FBDFs 23
400nm , 320 —400nm) 24
BDE209 UV (300 —400nm) tol uene <0.25h° lower bromrineted FBDEs and FBDFs 19
mixture of 13 daylight toluene 30
FBDEs
BDE3 100W noderate pressure acetonitrile diphenylether , pherol , berzene, 29
mercury lanp bronmobenzene , bronophenol
BDEI153 uv (302nm) acetoritrile BDEA47 49,66 ,77 99,101,118, FBDFs 25
BDE15 WV (300nm) acetonitrile 1.98x10 2min~? BDE3, diphenylether 28
BDE15 WV (300nm) metharol 3.10x10" %min? BDE3, diphenylether 28
BDE209 UV (Philips TL 20W) metharol 65x10 %s7? 20
BDE208 UV (Philips TL 20W) metharol 30x10 s ! 20
BDE207 UV (Philips TL 20W) metharol 32x10 %s7? 20
BDE206 UV (Philips TL 20W) metharol 13x10° 5571 20
BDE203 UV (Philips TL 20W) metharol 5.9x10 5571 20
BDE183 UV (Philips TL 20W) metharol 1.1x10 %71 20
BDE181 UV (Philips TL 20W) metharol 5.6x10 5571 20
BDE139 UV (Philips TL 20W) metharol 0.67x10 5571 20
BDE47 UV (Philips TL 20W) metharol 0.12x10 5571 20
BDE209 UV (Philips TL 20W) tetrahydrof uran 83x10 s ! 20
BDE207 UV (Philips TL 20W) tetrahydrof uran 46x10 %571 20
BDE181 UV (Philips TL 20W) tetrahydrof uran 9.4%10" 551 20
BDE47 UV (Philips TL 20W) tetrahydrof uran 0.20%x10° 551 20
BDEA7 Xe lamp tetrahydrof uran lower brominated FBDES 27
BDE153 Xe lamp tetrahydrof uran lower brominated FBDES 26
BDE209 Xe lanp tetrahydrof uran 0.3 mn? lower brominated FBDEs and FBDFs 27

2 DecaBDE technical product ; ° half-lives
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Table 2 The photodegradetion of FBDEs in water
conpound light ource Dlvent rate congant photoproduct ref.
BDE153 UV (302nm) didtilled water lower bromineted FBDES 25
BDEI153 UV (302nm) seaweter 0.15min"* lower brominated FBDEs 25
BDE3 100W noderate pressure  acetonitrile/water (8/2) diphenylether , phemol , berzene, bronober 29
mercury lanp zene , bronopherol
BDEI5 uv (300nm) acetonitrile/water (1/1) 1.98x10 %min~* BDE3, diphenylether 28
BDE209 UV (Philips TL 20W) metharol /weter (80/20) 40x10 551 lower brominated FBDEs and FBDFs, 20
bromi nated methoxylated di benzof urans
BDE203 WV (Philips TL 20W) metharol water (80/20) 17x10" 551 lower brominated FBDES and FBDFs 20
BDE207 UV (Prilips TL 20W) metharol water (80/20) 19x10 %571 lower brominated FBDEs and FBDFs 20
BDE206 UV (Prilips TL 20W) metharol /water (80/20) 8.3x10 557! lower brominated FBDEs and FBDFs 20
BDE203 UV (Prilips TL 20W) metharol /water (80/20) 3.7x10 57! lower brominated FBDES and FBDFs 20
BDEL90 UV (Prilips TL 20W) metharol /weter (80/20) 3.0x10 %s°? lower brominated FBDES and FBDFs 20
BDE183 UV (Philips TL 20W) metharol /weter (80/20) 0.67x10 55! lower brominated FBDEs and FBDFs 20
BDE181 UV (Philips TL 20W) metharol Awater (80/20) 3.2x107 57! 20
BDEIL55 UV (Prilips TL 20W) metharol fwater (80/20) 0.41x10 557! lower brominated FBDEs and FBDFs 20
BDE154 UV (Prilips TL 20W) metharol water (80/20) 0.33x10 557! lower brominated FBDEs and FBDFs 20
BDEL39 UV (Philips TL 20W) metharol /weter (80/20) 0.40x 10 5s° ! lower brominated FBDES and FBDFs 20
BDE138 WV (Philips TL 20W) metharol water (80/20) 0.62x10 %571 20
BDE99 UV (Prilips TL 20W) metharol jwater (80/20) 0.3x10° 551 20
BDE77 UV (Philips TL 20W) metharol /weter (80/20) 0.06x10 5s°* 20
BDEA47 UV (Philips TL 20W) metharol water (80/20) 0.07x10"5s°1 20
BDE209 UV (Philips TL 20W) water with humic substances 20
BDE209 lar hydration with water, hydration lower brominated FBDES 36
with humic acid lution, humic
acid-ooated sand
2.4 FBDEs (571 ,
MBDEs , ,
BDE209 2.5 FBDEs
( 3 Sdergrom ( ,
) 4 FBDEs
) BDE209 , BDE209
( ) (SAME)
BDE209 BDEs ™
,BDE209 6
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Table 3 The photodegradation of BDE209 on lid-phase métrices FBDEs
orbent light ource haf-life ref. FBDEs
dlica gl w <0.25h 19 RBDEs
sand w 12 h 19 (1) ’
$_dmert uv 40—60 h 19 ’ : (2) BDE209
il wv 150 —200 h 19
and anlight 37h 19 , FBDE ; (3)
sediment sunlight 80 h 19 ,
rTDnltrr'DnIIorlte uv 36d 37 , FBDEs,
keolinite uv 4d 37
sediment v 150 d 37 )
Al hydroxide w 178 d 37 ' QSR ,
Mn doxi_de _ uv_ 1423 d 37 FBDEs
nontnrorillonite sunlight 261 d 37
kaolinite sunlight 408 d 37
sediment sunlight 990 d 37
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