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D
Hans-Rudolf Buser(
Environmental Science and technology 20(1986) Page.404-408
Polybrominated Dibenzofurans and Dibenzo-p-dioxins:
Thermal reaction Product of Polybrominated Diphenyl Ether Flame Retardants.
PBDF  PBDD: (PBDPE)

PBDE ,510-630 , 10%

PBDF  PBDD HR-GCMS El
,PBDPE , PBDF, PBDD

2,3,7,8

Vol .9(1986) Page.570-577

G.W.Sovocool, W.D_Munslow, J.R.Donnelly, R._K.Mitchum

Chemosphere, Vol.16(1987) No.1 Page.221-224

Electrophilic Bromination of Dibenzofran.

H.Thoma, O.Huttzinger, G.Hauschulz, E.Knorr

Chemosphere, Vol.16(1987) No.1 Page.277-285

Polybrominated dibenzofurans (PBDF) and dibenzodioxins (PBDD) from the pyrolysis

of neat brominated diphenylethers, biphenyls and plastic mixtures of these
compounds.

PBDF,PBDD

BDF BDD

H.Thoma, O.Huttzinger

Chemosphere, Vol.16(1987) Nos.8/9 Page.1877-1880

Polybrominated dibenzo-p-dioxins and dibenzofurans: The flame retardant issue.
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H.Thoma, O.Huttzinger, G.Hauschulz

Chemosphere, Vol.16(1987) No.6 Page.297-307

PVC-induced chlorine-bromine exchange in the pyrolysis of polybrominated diphenyl
ethers,-biphenyls,-dibenzodioxins and dibenzofurans.
,- - - PVC

PVC , 800 .
1,2,3,4-Br4DD C14DD,BrC13DD,Br2C120D,Br3CIDD

H.Thoma, O.Huttzinger

Chemosphere, Vol.17(1987) No.6 Page.1353-1360

Pyrolysis and GC/MS-analysis of brominated flame retardants in on-line operation.
GC/NS

12,416_ b
GC/MS

B.Jansson, L.Asplund, M.Olsson ( )

Chemosphere, Vol.16(1987) Nos.10-12 Page.2343-2349

Brominated Flame Retardants- Ubiquitous Environmental Pollution.

) PBB
PBDE)

R.Dumler, C.Teufle, D.Leoloir, O.Hutzinger

DI Berichte Nr.634 (1987) Page.257-263

Bildung und Ausbeuten von PBDF und PBDD bei der Zersetzung von
Flammschutzmittelnan verschiedenen Verbrennungsappraturen.
PBDF  PBDD

( )

R.D.Kimbrough (

Annual review of Pharmacology and Toxicology 27(1987) Page.87-111

Human Health Effect of Polychlorinated Biphenyls(PCBs) and Polybrominated.
Biphnyls(PBBs)PCB  PBB

PCB  PBB 111 )
PCB
PBB , s PBB

136




K.M.Hart, J.F.Rankow ( )

Journal of High resolution Chromatography & Chromatography Communications
Vol .10(1987) September Page.484-492

Solvent removal/thermal desorption(SRTD) for extract concentration and
capillarycolumn injection.
, SRTD

SRTD

PCB PBB
SRTD

M_Neuprt, A.Grupe, H.Weis

Chemosphere, Vol.17(1988) No.6 Page.1089-1097

Stabitlity of Polybrominated Dibenzo-p -Dioxins and Dibenzofurans under
Laboratory Handling Condition.
PBDDs/PBDFs

PBDDs/PBDFs s
PBDDs/PBDFs

Chr_Krueger, P.Fuerst, W.Groebel

Deutsche Lebensmittel Rundschau 84(1988) Heft9 Page.273-276

Nachweis und Bestimmung von polybromierten Biphenylen in Frauenmilch.

25

PBB 0.002-2.8 pig/kg  PBB

K.H.Schwind, J.Hosseinpour, H.Thoma

Chemosphere, Vol.17(1988) No.9 Page.1875-1884

Brominated/Chrorinated Dibenzo-p-Dioxins and Dibenzofurans
part 1:Brominated/Chrorinated and Brominatd Dibenzo-p-Dioxins and Dibenzofurans
in Fly Ash from a Municipal Waste Incenerator.

part 1:

W.J.Doucette, A.W.Andren( , )

Chemosphere, Vol.17(1988) No.2 Page.243-252

Aqueous Solubility of Selected Biphenyl,Furan,and Dioxin Congeners.

13 PCB,PBB, PCDF,PCDD

generator-column ,
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Lynda L. Timmons and Richard D. Brown

Chemosphere, Vol.17(1988), No.12, Page.217-233

Analysis of the brominated fire resistant decabromodiphenyl oxide for low and
tracelevel trace level impurities.

GC , decabromodiphenyl oxide
, LC
GC ,

HR-GC/MS

H.Thoma, O.Huttzinger, G.Hauschulz

Chemosphere, Vol.18(1989) Nos.1-6 Page.1213-1217

Pyrolysis of dibenzodioxin, dibenzofuran and 1,2,3,4-tetrabromodibenzodioxin with
Different chlorine donors and catalyst.

7 1!2,3’4_
HCI,NaCl PVC ,800 900 10
AICI,CuCl,, HCI
H cl 14
HCl/cucl, Br ClI ,

0.Hutzinger, R.Dumler, D.Lenoir, C.Teufl, H.Thoma(

Chemosphere, Vol.18(1989) Nos.1-6 Page.1235-1242

PBDD and PBDF from brominated flame retardants:
Combustion equipment,Analytical methodology and Synthesis of standards.
PBDD PBDF , ,

R.Dumler, H.Thoma, D.Lenoir, O.Huzinger ( )

Chemosphere, Vol.19(1989) No.12 Page.2023-2031

PBDF and PBDD from the combustion of bromine containing flame retarded
polymers:a survey.

PBDF  PBDD
600 800 , PBDF  PBDD
PBDF
PBDD
63 (1989)
63

, 24
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P.H.Cramer, R.E.Ayling, K.R.Thornburg, J.S.Stanley

Chemosphere, Vol.20(1990) Nos7-9 Page.821-827

Evaluation of an Analytical Method for the Determination of Polybrominated
Dibenzo-p-Dioxins/Dibenzofrans(PBDDs/PBDF)in human Adipose.
PBDDs/PBDF

PCDDs/PCDFs PBDDs/PBDF ,2,3,7,8-
label led unlabelled

Y.Tondeurs, R.Gorsich, C.mazac, M.freiberg, J.Hass, D.Macallister

Chemosphere, Vol.20(1990) Nos-10-12 Page.1269-1276

Analytical Protocol for the Analsis of Polybrominated Dibenzodioxins and
Dibenzofurans: Data Quality Objectives and Single-laboratory Evaluation.
PBDDs/PBDFs

PBDPO) ppb,0.1ppb PBDDs/PBDFs
,PBDDs/PBDFs PBDPOs
) . Ppb,0.1ppb
70-150% ,EPA ,20-200mg 49

J.Thies, M.Neupert, W.Pump ( )

Chemosphere, Vol.20(1990) Nos.10-12 Page.1921-1928

Tetrabromobiphenol A(TBBA),its Derivatives and their Flame Retardaed(FR)
Polymers- Content of Polybrominated Dibenzo-p-Dioxins(PBDD) and Dibenzofurans
(PBDF)-PBDD/F under Processing and Smouldering(Worst case)Conditions.

(TBBA)
, PBDD  PBDF

4 ,PBDD
PBDF

L4 ,PBDD  PBDF  pp 2,3,7,8

10-50ppb s

Vol .26(1990) No.7 Page.658-668
1989 - ,
PBDD  PBDF
Vol .26(1990) No.8 Page.772-776
an
PBDD, PBDF
BFRIP ,
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Ulla Sellstrom, Amelie Kierkegaard, Cyncia de Wit, Bo Jansson

10th Internatinal meeting Dioxin = 90(1990) Page.172-175

Polybrominated Diphenyl Ethers(PBDE) in the Swedish Environment — a Summary.

PBDE ,

Midwest Research Insititute

PB Reports (1990) Page.74p

Brominated Dioxins and Dibenzofurans inhuman Adipose tissue.

PBDDs/DFs

J.R.Andersson, L.Asplund, A.Bergman, K.Litzen, K.Nylund L.Reutergardh
U.Sellsrom, U.Uvemo, C.Wahlberg, U.Widegvist (

Fresenius® Journal of Analytical Chemistry (1991)340: Page.439-445

Multiresidue method for the gas-chromatographic analysis of some Polychlorinated
and Polybrominated pollutants in bioloogical sample.

PCB,PB —
PCB

J.R.Donnelly, W.D_Munslow, A.H.Grange, T.L.Pettit, D.Simmons, K.S_Kumar,
G.W.Sovocool

Biological Mass Spectrometry Vol.20(1991) Page.329-337

A Gas Chromatographic/Mass Spectrometric Approach for lIsomer-specific
Environmental Monitoring of the 1700 Bromo-,Chloro-,and Bromochloro-
Dibenzo-p-Dioxins.
; , 1700
GC-MS

,Retention Index(RI) ,
Retention Index(RI

J.R.Donnelly, G.W.Sovocool

Chemosphere, Vol.22(1991) Nos.5-6 Page.455-460

Predictions of bromo-and bromochloro-dioxin GC elution properties.

GC

A.Schecter, J.J.Ryan

Chemosphere, Vol.23(1991) Nos.11-12 Page.1921-1924

Brominated and chlorinated dioxins blood levels in a chemist 34 years after
exposure to 2,3,7,8-tetrachlorodibenzodioxin and 2,3,7,8-tetrabromodibenzodioxin.

2,3,7,8-TBDD 2,3,7,8-TBDD 34
1100ppt TBDD 11606 122450ppt
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2 2 -p- ) ,
-p- (1991) Page. 21
2 2 -p- ) )
-p- ( S)
-p- ; , -p-

K.S.Brenner, H.Kinies(

Toxicological and Environmental Chemistry Vol.38(1992) Page.81-94

Workplace monitoring of polybrominated dibenzofurans(PBDFs) and
dioxins(PBDDs)during Extrusion production and injection molding of a
polybutylene-terephtathalate(PBTP) glass fiber resin blended with
tetrabromobiphenol a carbonate oligomer(BC52)/ Sb203; Air sampling train and
product analysis

PBTP BC52

PBDDs PBDFs ,

,30-260pg/m®

(1992)

GC/MS

, GC MS PCB

Luijk,R. Jansen,J. Govers,H.A.J

Organohalogen Compounds,Vol.8(1992) Page.99-102

The Exchange of bromine and chlorine in 2,3,7,8-tetrabromodibenzo-p-dioxin.
2,3,7,8-4 -p-

- _p_
2,3,7,8-4 -p- /

D.Heinbuch, L.Stieglitz

Organohalogen Compounds,Vol .8(1992) Page.257-260

Formation of Brominated Compounds on Fly Ash.

) 10-30wth
30 1 ) )
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HARLESS R L,LEWIS R G(U.S. Enviromental Protection Agency, North Carolina)

Chemosphere, Vol.25(1992) No.7-10 Page.1317-1322

Evaluation of a sampling and analysis method for determination of polyhalogenated
Dibenzo-p-dioxins and dibenzofurans in ambient air.

PCDD/PCDF,PBDD/PBDF ~ HRGC-HRMS

M.L.Hardy ( Ethyl Corporation)

Recent Advances in Flame Retardancy of Polymeric Materials,Vol.3 1992
Page.343-348

Global reguration Status RE:Brominated flame retardants.

EEC ’ 7 7 7
EPA Rule 1987

K.Wiberg, C.Rappe, P.Haglund

Chemosphere, Vol.24(1992) No.10 Page.1431-1439

Analysis of bromo-,chloro-and mixed bromo/chloro-dibenzo-p-dioxins and
dibenzofurans in salmon, osprey and human milk.

PBDD, PBDF, PCDD, PCDF, PXDD, PXDF PBDD, PXDD, PXDF
1ppt

A.M.Alsabbagh, K.M.Aldous, R.S Narang, P.W.0 ~ Keefe

Chemosphere, Vol.24(1992) No.11 Page.1625-1632

Formation of brominated dioxins and brominated phenazines from pyrolysis of
2,4,6-tribromoaniline and N-(tribromophenyl)maleimide.

PBDD

H.Hagenmaier, J.She, T.Benz, N.Dawidowsky, L.Dusterhoft, C.Lindig

Chemosphere, Vol.25(1992) No.7-10 Page.1457-1462

Analysis of sewage sludge for polyhalogenated dibenzo-p-
dioxins,dibenzofurans,and diphenylethers.

PBDF , PBDPE PBDD, PXDD, PXDF
PCDD/F

A.P.J.M.J.Charles, J.R.Odum, R.M.Kamens

Chemosphere, Vol.25(1992) No.7-10 Page.1551-1557

Investigation on the occurrence of polyhalogenated(Br/Cl)dibenzodioxins and
dibenzofurans in cow”s milk and fish tissue.

2,3,7,8- TBDD, TBDF 3 5
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K.Brenner

Organohalogen Compounds Vol.11(1993) Page.381-385

Polystyrene/-and extruded polystyrene foam(XPS)/hexabromo-cyclododecane-
blendunder thermolytic stress; PBDF & PBDD - determination.
/ XPS /

HBCD HBCD
PBDFs  PBDDs
XPS PBDFs/Ds 100ppb

J.Remmers, G.Cash, D.Steele, P.Cramer

Organohalogen Compounds Vol .11(1993) Page.387-390

Results of Polyhalogenated Dibennzo-p-dioxin/Dibenzofuran Testing and
Reporting Under the Toxic Substances Control Act(TSCA).
/

(USEPA) (TSCA) ,
, , ,2,3,7,8
(Lo®)

Barry Dellinger, Lisa Magsud, Sukh Sidhu

Organohalogen Compounds Vol .11(1993) Page.261-264

Kinetics of Toxic Combustion By-Product Formation During Brominated Flame
Retardant Incineration.

C )

s PBDDs  PBDFs
,3 s 2,4,6-TBP
,2,4,6-TBP ,tetra-PBDD PCB PCDD

J.H.Mennaear,C.C.Lee

Environmental Health Perspectives Supplements Vol.102(1994) Page.265-274

Polybrominated Dibenzo-p-dioxins and Dibenzofurans:
Literature review and Health Assessment.

PBDDs  PBDF:
PCDDs  PBDF , , ;
C.J.Mazac( Grea Lake Chemical Corporation

Recent Advances in Flame Retardancy of Polymeric Materials,Vol.2

Brominated Flame Retardants: Toxicological Results and
Analysis of Polybrominated Dibenzo-p-Dioxins and Dibenzofurans.

PBDD  PBDF
PBDD  PBDF EPA Test Rule 40 CFR Parts 707 and 766
(1987)Grea Lake Chemical Corporation ,trace
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R.Luijk, C.Dorland, P.Smit, J.Jansen, H.A.J.Govers

Chemosphere, Vol.28(1994) No.7 Page.1299-1309

The role of bromine in the de novo synthesis in a model fly ash system.
de novo

PCDD/DF DD,DF  CuCl,,CuBr,
DD,DF  de novo
— PCDD, PCDF

.Chatkittikunwong

Chemosphere, Vol.29(1994) No.3 Page.559-566

Bromo-,bromochloro- and chloro- dibenzo-p-dioxins and dibenzofurans in
incineratorflyash.

,3 8
MBDF,DBDD, DBDF, TrBDD

W.Chatkittikunwong

Chemosphere, Vol.29(1994) No.3 Page.547-557

Stability of Bromo- and bromochloro- dibenzo-p-dioxins under laboratory and
environmental conditions.
— -p- (PBCDD)

PBDD PBCDD
1000

T.Takasuga, T.lnoue, E.Ohi, N.Umetsu

Analytical Methods/Emission Control Vol.23(1995) Page.81-84

HRGC/HRMS

HRGC/HRMS H7CDFs  P5CBs
GC/MS
,Porous Graphitized Carbon(PGC) HPLC

D.Bolt, R.Chandler, M.Re

DIOXIN =95 15" International Symposium on Dioxins and Related Compounds
Page.231-234

Stability of Polybrominated Dibenzo-p-dioxin and Dibenzofuran Standard

Solutions.
_p_
6 PBrDDs 5 PBrDFs ,
7 n_ 7
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Judy S.Arroyave, Vernon O.Brandt, Pranab Choudhury, Paul F.Ranken

Organohalogen Compounds. Vol.23(1995) Page.23-26

Solid Phase Extraction columns for Analysis of Polybrominated dibenzofurans
and dibenzodioxins(PBDF/PBDD) .
PBDF/PBDD

Sep-Pak
75mL

SPE PBDF/PBDD Sep-Pak

Sep-Pak

50mL 50 75

R.Dumler-Gradl, D.Tartler, H.Thoma, O.Vierle

Organohalogen Compounds. Vol.24(1995) Page.101-104

Detection of Polybrominated Diphenylethers(PBDE),Dibennzofurans(PBDF) and
Dibenzodioxins(PBDD) in Scrap of Electronics and Recycled Products.

(UNEP, 1LO,WHO,

6 IPCS (1995)

IPCS

( S)

WHO

PBB

’(1995)

S)

S.Judy, 0.Vernon, F.Paul

DIOXIN =95 15th International Symposium on Dioxins and Related Compounds
Page.56-60

Solid Phase Extraction Columns For Analysis of Polybrominated Dibennzofurans
and Dibenzodioxins (PBDF/PBDD).

Sep-Pak
Visiprep

PBDF/PBDD
,13C

SPE Sep-Pak
100ppb

40 60%

native

13C 50 75% Native

R.Luijk, G.Zwick, K.Hedwig, L.Stieglitz

DIOXIN =94 14th International Symposium on Dioxins and Related Compounds
Page.30-35

Synthesis of 13C-labeled mixed halogenated PXDDs(X=CI,Br)
BC- mixed halogenated PXDDs(X=Cl,Br)

PCDDs
,PBrDD

Br2 (electrophilic aromatic bromination,E.A.B)

S fly ash / CuCl,-HCI Br
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W.Thomas, V.Juhgen

Organohalogen Compounds Vol .28(1996) Page.530-535

The Influence of Flame Retarded Plastic Foams upon the Formation of Br
Containing Dibenzo-p-dioxins and Dibenzofurans in a MSWI.
(S -p-

1 3%

(XPS) (PUR)
Cl Br
RDF  XPS  PUR
, Br

Ulla Sellstrom, Amelie Kierkegaard, Cyncia de Wit, Bo Jansson

Organohalogen Compounds,Vol.28(1996) Page.526-529

Polybrominated Diphenyl Ethers(PBDE) in the Swedish Environment — a Summary

PBDE ,
W.Funcke, H.Hemminghaus
DIOXIN =97 17th International Symposium on Dioxins and Related Compounds
PXDF/D in Flue Gas from an Incinerator Charging Wastes Containing CI and Br
and Statistical Description of the Resulting PXDF/D Combustion Profiles.
PXDF/D PXDF/D
I 5 9
PXDF/Ds . 4 ;
, 1.5
2 7
PCDF/Ds , PXDF/Ds  45% PBCDF/Ds
(82A0061004)
11 (PBB)
GC-ECD
(1997)
1EA- 1 SWMG/ JWRF
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(@)
2 7 -p- , ,
-p- (1995)
2 7 -p- , ,
-p- ( S)
-p- , ) -p-

Ernst Josef Spindler

Chemishe Technik  Vol.49, (1997) No.4, Page.193-196

Brandrusse - eine Risikoabschaetzung.

PAH PCB

D.Sedlak, R.Dumler-Gradl, H.Thoma, O.Vierle

Chemosphere, Vol.37(1998) No.9-12 Page.2071-2076

Polyhalogenated dibenzo-p-dioxins and dibenzofurans in exhaust air during textile
processings.

1806ng-TEQ/kg 1572.6ng/kg
40801.4ng/kg
9 (1998) Page.702-704
3 ,PBDD/DFs
, PBBE, OA ABS
TBBP-A, - (
)
J._Ebert, W.Lorenz, M. Bahadir
Chemosphere, Vol.39(1999) No.6 Page.977-986
Optimization of the analytical performance of polyhalogenated dibenzo-p-dioxins
and dibenzofurans(PBDD/F).
Hagenmaier
1
(2000)
PBDDs/DFs(4 6 ) 75 26
75 39 75 41 23
3 21 4 21
6 17 PBDFs
PBDDs
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Q)

11
11 (2000) 11 3

Vol .11 No.3 (2000) Page.210-222

PBDDs/DFs ,ppm

LIANG X,WANG W,WU W,SCHRAMM K-W,HENKELMANN B,OXYNOS K,KETTRUP A

Chemosphere, Vol.41 (2000) No.6 Page.917-921

Prediction of the retetentions of polybrominated dibenzo-p-dioxins(PBDDs) by
using the retentions of polychlorinated dibenzo-p-dioxins(PCDDs).

- - PCDDs -p-
(PBDDs)
49 PCDDs 4 PBDDs ,Ink ™ =A+B/T
A B PCDDs A,B PBDDs A,B
PBDD

K. Noren, D. Meironyte

Chemosphere, Vol.41 (2000) Page.1111-1123

Cetain organochlorine and organobromine contaminants in Swedish human milk in
perspective of past 20-20 years.
20 30

20 30
4 17 PBDE 1972 1997 5

K.Golka, E.Kiesswetter, H.Kieper, M.Blaszkewicz, E.Hallier, R.Thier, B.Sietmann,
H.M.Bolt, A.Seeber

Chemosphere, Vol.41 (2000) Page.1271-1275

Psychological effects upon exposure to polyhalogenated dibenzodioxins and
dibenzofurans.
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SAKAI S,WATANABE J,HONDA Y, TAKATSUKI H,AOKI I,FUTAMATSU M,SHIOZAKI K

Chemosphere, Vol.42 (2001) No.5/7 Page.519-531

Combustion of brominated flame retardants and behavior of its byproducts.

PBDDS/DFs
,PBDEs, v
PBDDs/DFs ,3000-130000ng/g ,
, PBDDs/DFs ,PCDDs/DFs
)
12
12 (2001) 11 3
12 (2001)
Vol.10th (2001) Page.44-45
15 PBDDs/DFs
PBDDs/DFs PBDDs/DFs
,1984 2 9.8 170ng/g, 2000 2000000ng/g
, ,90
Vol .10th (2001) Page.106-107
PBDDs/DFs,MoBPCDDs/DFs, PCDDs/DFs+Co-PCB, HCB
Vol.10th (2001) Page.108-109
1
I’ b / ’
CV% PBDDs/DF 4 26%,MoBPCDDs/DFs 2
13%,PCDDs/DFs 2 6%,Co-PCB 6 19 , , ,

,GC/MS
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Vol .10th

(2001) Page.110-111

2
12131718_ 7 7 7
PBDESs ,GC/MS , , ,GC
PBDEs ,
Vol.10th (2001) Page.148-149
ppm
PBDDs/DFs
Vol.10th (2001) Page.412-413
Vol _10th (2001) Page.452-453
- 2
PBDD/Fs ,PBDES GC/NS ,
3
,2 PBDE PBDD/F
Vol .10th (2001) Page.454-455
- 1 GCMS
GC/MS , , GC
,PBDE  PBDF ,
260

HAMM S,STRIKKELING M,RANKEN P F,ROTHENBACHER K P

Chemosphere, Vol.44 (2001)

No.6

Page.1353-1360

Determination of polybrominated diphenyl ethers and PBDD/Fs during the
recycling of high impact polystyrene containing decabromodiphenyl ether and

antimony oxide.

PBDD/F

PBDD/F

1ppb

5ppb

PBDD/F
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Vol.42 (2001) No.5 Page.J.282-J.286

CHOI' J-W,HASHIMOTO S,SUZUKI N, ITO H,MORITA M,ONODERA J

Vol .4th (2001) No.4th Page.l174

PBDD/Fs, PBDE
PBDD,PBDF,PBDE  13C12
PBDD/F  PBDE 90
)
13
13 (2002) 11 3

WICHMANN H,DETTMER F T,BAHADIR M

Chemosphere, Vol.47(2002) No.4 Page.349-355

Thermal formation of PBDD/F from tetrabromobisphenol A.A comparison of
polymer linked TBBP A with its additive incorporation in thermoplastics.

A PBDD/F
TBBP A
TBBPA PBDD/DF
TBBPA PBDD/DF
TBBPA PBDD/DF
PBDD/DF , 8.47mg/kg
1.67mg/kg, 3.92mg/kg, 18.1mg/kg
CHOl J-W, , , , , , , ,

Vol .11th (2002) Page.14-15

PBDD/F,PBDE

PBDE PBDD/F , PBDE
,1905 1947 11 30.5pg/g dry wt ,1954
,1997 1962 10 405.5 pg/g dry wt
PBDD/F ,PeBDD,HxBDD ,TeBDD 1973
TeBDF HxBDF  PBDE 1905 1962
,1968 8.8 pg/g dry wt , ,1993 40.6
pg/g dry wt ,1997 38.1 pg/g dry wt
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Vol .11th (2002) Page.90-91

(PCDD/DF, PBDD/DF,PXDD/DF)

Nitro PAH
ND 0.15ng/m?,
Vol .11th (2002) Page.170-171
983 2,3,7,8 PXDDS337
,PXDFs646 ,
, PXDDs/DFs
Vol .11th (2002) Page.172-173
,PBDDs
PBDFs ,1eBDD 2,3,7,8-
,7.2 29% , ,18  100%
,DB-5MS,DB-17ht,SP-2331
CHOl J-W, , , , , , ; ,
Vol .11th (2002) Page.272-273
PBDD/F,PBDF
1970 2000 ,10 PBDE,PBDD/Fs 1970
,2000 2,3,7,8-TeBDD ,1.7 0.51pg/g fat,2,3,7,8-TeBDF ,3.3 2.8pg/g
fat PBDE ,1970 ,2000 29.2 1288pg/g fat 44
Vol .11th (2002) Page.310-311
4 6 , /
80 , , 78 90 , 54
65%, 34.5 55.5 ,
. 46.5 69.1 , 48 68 , 40 48
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Vol .11th (2002) Page.538-539

Polybrominated Diphenyl Ether(PBDE) HRGC/MS
DecaBDE
PBDE , ,
, DeBDE
, , 0.1p
, GC ,
, »2pg
’ 113C12_
Vol .11th (2002) Page.592-593
A

RAYNE S, IKONOMOU M G

Environ Toxicol chem. Vol.21(2002.11) Page.2292-2300

Reconstructing Source Polybrominated Diphenyl Ether Congener Patterns from
Semipermeable Membrane Devices in the Fraser River, British
Columbia,Canada:Comparison to Commercial Mixtures.

, ,PBDE
, -BDE

13 (2002)

(2003) Page.133
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,CHOl J-W, , s ,

Vol .52(2003.3) Page.205-213

/

Influence of PBDEs in an analytical method for PBDDs/DFs by high-resolution

GC/MS.
GC/MS , PBDEs PBDFs
,PBDES PBDFs ,PBDFs  SIM
, SIM ,
)
14 12 14
(2003) Page.71-110
PBDDs/DFs
PBDEs TBBPA
4
Vol .12th (2003) Page.102-103
TBBPA,PBDES,HBB,TBP 4 TBBPA
PBDDs/DFs TeBDDs TBP
2,4,6-TBP TeBDDs HBB PBDFs DeBDE
300 HxBDFs,400 TeBDFs
Vol .12th (2003) Page.266-267
PBDEs, TBBPA
PCDDs/DFs
PBDDs/DFs PCDDs/DFs 2.2 13ng/g dry
PBDDs/DFs 15 16000pg/g dry PBDDs/DFs
CHOI J-W, s , ) , , s )
PBDD/F,PBDE
DeBDE
Vol .12th (2003) Page.386-387
90 , ,PBDE DeBDE ,
,1960
, TeBDF TeBDD ,1970
1994-95 , (PBDFs ) Te HxBDFs 1960 70

,Hx>Te>PeBDF
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CHOI J-W, , , , s . . .

1980-1999
PCDD/F,PCB,PBDD/F,PBDE
Vol .12th (2003) Page.388-389
80 90
1950 ,DeBDE
(Tri-HpBDE) 60 ,80 326pg/g dry
,DeBDE ,50 ,90 DeBDE
PBDD/Fs ,80
,CHOl J-W, , , ) , ; )
1950-1970
PCDD/F,PCB,PBDD/F ,PBDE
Vol .12th (2003) Page.390-391
PCDD/F,PCB, PBDD/F,PBDE PBDD/Fs
, PBDEs ,1950 1970
10 , DeBDE
. ,Roland Weber
Vol .12th (2003) Page.628-629
PBrDF 2/3/4-
2,4- CuBr, PBrDD 2-
,2,4-DBP,2,4,6-TBP 300 1 DD/DF
RT,
, ,CHOI J-W, , , )
Vol .52(2003.3) Page.205-213
/

Study of thermal decomposition at a GC injector in a analysis of PBDDs/DFs by
high-resolution GC/MS.

GC/MS .
,GC

Isao Watanabe,Shin-ichi Sakai

Environ Int Vol.29 No.6(2003) Page.665-682

Enviromental release and behavior of brominated flame retardants.

BFRs .
BFRs
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WEBER R,KUCH B

Environ Int Vol.29 No.6(2003.9) Page.699-710

Relevance of BFRs and thermal conditions on the formation pathways of
brominated and brominated-chlorinated dibenzodioxins and dibenzofurans.

BFR

BFR( ) 20 )

,BFR ,

J.Ebert and M. Bahadir
Environ Int Vol.29 No.6(2003.9) Page.711-716
Formation of PBDD/F from flame-retarded plastic materials under thermal .
PBDD/F
PBDD/F

PBDD/F
PBDD/F

BIRNBAUM L S,DILIBERTO J J,STASKAL D F

Environ Int Vol.29 No.6(2003.9) Page.855-860

Health effects of polybrominated dibenzo-p-dioxins (PBDDs) and
dibenzofurans(PBDFS).

-p- PBDD PBDF
2,3,7,8-TCDD/F s s /
, ,PBDD/F
2,3,7,8-PBDD/F  1,2,3,7,8-PeBDF,2,3,4,7,8-PeBDF ,

-EROD

CHOI' J-W,KITAMURA K,HASHIMOTO S, I1TO H,SUZUKI N,SAKAI S,MORITA M,ONODERA J

Chemosphere, Vol .53(2003) No.6 Page.637-643
Modified clean-up for PBDD,PBDF and PBDE with an active carbon column: Its

application to sediments.
PBDD  PBDF,PBDE —
PBDE PBDD  PBDF

,PBDE  PBDD/F
PBDE

,13-2394pg/g-dry
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LITTEN S,MCCHESNEY D J,HAMILTON M C,FOWLER B

Environ Sci Technol Vol.37 No.24(2003.12) Page.5502-5510

Destructin of the Woeld Trade Center and PCBs,PBDEs,PCDD/Fs,PBDD/Fs,and
Chlorinated Biphenylenes in Water, Sediment, and Sewage Sludge.

, , PCB  ,PBDE ,
PCDD/F  ,PBDD/F
2000 9 11
PBDD/F ,PCDD/F , ,
15
(2004) Page.10-50
10 10 ,
1,2,3,4,6,7,8-HpBDE ,3-Br-2,7,8-CDF
,PBDE
PBDDs/PBDFs ,PBDE
. 1.24pg-TEQ/Kg/
1.64 pg-TEQ/kg/
15
(2004) Page.52-68
PBDD/Fs, PBDEs ,MoPCDD/Fs, DeBDE ,1
,2 GC/MS ,3
GC/MS
Vol .2002 No.3 Page.70.1-70.25 (2004)
,PBDD/F ,MoBPCDD/F,PBDE, TBBPA, TBBPA ,2,4,6-TBP,2,4,6-
,HBCD
Chromatography Vol .25 No.Supplement 2 Page.69-72 (2004)
GC/MS
PBDD PBDF ) ,
GC/MS
PBDD PBDF PBDD PBDF
(TBBPA HBCD) GC/MS
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HAYAKAWA K,TAKATSUKI H,WATANABE 1,SAKAI S

Chemosphere, Vol.57(2004) No.5 Page.343-356

Polybrominated diphenyl ethers(PBDES),polybrominated dibenzo-p-dioxin/
dibenzofurans(PBDD/Fs) and monobromo-polychlorinated dibenzo-p-dioxin/
dibenzofurans (MoBPXDD/Fs) in the atmosphere and bulk deposition in Kyoto,

Japan.

(PBDE) - - / (PBDD/F), -
- - / (MoBPXDD/F)

PBDE
,DeBDE .

Vol.13th (2004) Page.270-271

PBDE
PBDEs
BDE-209
BDE-153,154,183
Vol.13th (2004) Page.272-273
BFRs BFRs
PBBzs,PBDEs 10 35
Sw 25 Kow
Vol .13th (2004) Page.552-553
(PBDEs, TBBPA) (PCDDs/DFs) (PXDDs/DFs;X=CI) (PBDDs/DFs)
14
(2004)
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16
16 (2005) 14 3

ASR

15
(2005)

ASHIZUKA YUK ,NAKAGAWA Reiko, TOBIISHI Kazuhiro,HORI Tsuguhide, 11DA Takao

J Agric Food Chem Vol.53(2005) Page.3807-3813

Determibation of Polybrominated Diphenyl Ethers and Polybrominated Dibenzo-p-
dioxins/Dibenzofurans in Marine Products.

. (PBDE) -
/ (PBDD/DF) ,

,PBDE ,57.7-78.5 ,PBDD/DF ,90.0-56.4%
. . PBDE PBDE

1212, 14’4,_

EVANS Catherine S,DELLINGER.Barry

Environ Sci Technol Vol.39 (2005) No.13 Page.4857-4863

Surface-Mediated Formation of Polybrominated Dibenzo-p-dioxins and
Dibenzofurans from the High-Temperature Pyrolysis of 2-Bromophenol on a
CuO/Silica Surface.

Cu0/ 2- - -
Imm ,
2-
250-550 ,88ppm - - , - - -
,2,4,6- ,2,4 2,6-
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RUPP Silke,METZGER Joerg W

Chemosphere, Vol.60 (2005) No.11 Page.1644-1651

Brominated-chlorinated diphenyl  ethers formed by  thermolysis  off
polybrominated diphenyl ethers at low temperatures.
PBDE , PBDE
PBDE ’
PBDE PBDE
PBDD (PBDF) 2,27 ,4,47 -
TeBDE(BDE47) 2,27 ,4,47 ,5,5% -HXBDE(BDE153) 2 PBDE ,
(HBB) 250-500
No.10 (2005) Page.51-54
(PBDD/Fs)

(PBDE) ,

EVANS Catherine S,DELLINGER.Barry

Environ Sci Technol Vol.39 (2005) No.20 Page.7940-7948

Formation of Bromochlorodibenzo-p-dioxins and Furans from the High-
Temperature Pyrolysis of a 2-Chlorophenol/2-Bromophenol Mixture.

2 2-

_p_
Lmm 88ppm 2- 2-
50 50 2, 300-1000
7 b _p_ I 7 7
141 6_
14 16 (2005) Page.127-153
3
)
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Nobuyasu Hanari, Kurunthachalam Kannan, Tsuyoshi Okazawa,
Prasada Rao S. Kodavanti, Nobuyoshi Yamashita

Organohalogen Compounds. Vol.67(2005) Page.426-429

Concentrations and compositions of polybrominated biphenyls, -dibenzo-p-
dioxins and -dibenzofurans in technical polybrominated diphenyl ether

preparations.
BDE (BDES) BDE
PBBs PBDDs/DFs
2 HPLC HRGC/HRMS
BDE ng/g PBB
PBDD/DF 70ng/g

Shin Takahashi, Shin-ichi Sakai, Isao Watanabe

Organohalogen Compounds. Vol .67(2005) Page.430-433

An Intercalibration Study on Organobromine Compounds: Brominated Flame
Retardants and Related Dioxin-Like Compounds in Waste TV Cabinet and Animal

Fat.
13 2003 4
DeBDE PBDDs/DFs  PBDFs ppm
PBDDs/DFs 14 33 RSD(n=5),PBDEs 10 39RSD(n=4)
PBDDs/DFs,MoBPCDDs/DFs PBDEs Other BFRs

PBDEs 11 33%RSD(n=7 10)

Anna Malmvarn, Yngve Zebuhr, Jensen SOren, Lena Kautsky, Takeshi Nakano, loannis
Athanassiadis, Lillemor Asplund

Organohalogen Compounds. Vol.67(2005) Page.1229-1232

Identification of brominated dibenzo-p-dioxins in blue mussels (Mytilus
edulis) from the Baltic Sea.
Mytilus edulis) - -

(PBDD) 2 TriBDD(1,3,7-TriBDD  1,3,8-TriBDD)
, ECNI (ED)
PBDD 1 PBDF , DiBDD, 3
TriBDD,3 TeBDD 1 TriBDF TriBDD
,170ng/g
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Peter Haglund, Katrin Lindkvist, Anna Malmvarn, Karin Wiberg, Anders Bignert,
Takeshi Nakano, Lillemor Asplund

Organohalogen Compounds. Vol.67(2005) Page.1267-1270

High Levels of Potentially Biogenic Dibromo and Tribromo Dibenzo-p-dioxins in
Swedish Fish.

EPA
GC-HRMS
PBDD/Fs,PXDD/Fs 0.03 0.4pg/g
BDD/Fs 0.3 6pg/g

Alexander Kotz, Rainer Malisch, Karin Kypke, Michael Oehme

Organohalogen Compounds. Vol.67(2005) Page.1540-1544

PBDE,PBDD/F and mixed chlorinated-brominated PXDD/F in pooled human milK
samples from different countries.

PBDE, PBDD/F PXDD/F
PBDD/Fs
PBDD/Fs,PXDD/Fs
PBDE
10 100 CVUA  WHO 3
24 PCDD/Fs PCBs
PBDEs, PBDD/Fs,PXDD/Fs PBDD/Fs 2,3,7,8-TBDF( 0.7pg/q

fat),2,3,4,7,8-PeBDF( 0.23pg/g fat)

Jessika Hagberg, Evastina Grahn, Bert van Bavel, Gunilla Lindstrom

Organohalogen Compounds. Vol .67(2005) Page.2030-2032

OCCURRENCE AND LEVELS OF PCDD/Fs AND PBDD/Fs IN TWO SWEDISH LAKE SEDIMENTS.
2 PCDD/Fs PBDD/Fs

EPA PBDD/Fs
2,7-DiBDF,2,8-DiBDF,2,7/2,8-DiBDD,
2,3,8-TrBDF,2,3,7,-TrBDD,1,2,7,8-TeBDF,1,3,6,8-TeBDD, 1,3,7,9-TeBDD, 2,3,4,7,8-PeBDF

540pg/g dry weight 440pg/g dry weight

Jessika Hagberg, Bert van Bavel, Carl-Johan L&thgren, Gunilla Lindstrom

Organohalogen Compounds. Vol.67(2005) Page.2200-2203

Occurrence and levels of PCDD/Fs and PBDD/Fs in fly ash from two different

incinerators.
2 PCDD/Fs PBDD/Fs
2 PCDD/Fs PBDD/Fs
PCB
PBDD/Fs
PBDD/Fs
300pg/g, 3000pg/g
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Katsuya Kawamoto, Noriko Ishikawa

Organohalogen Compounds. Vol.67(2005) Page.2219-2221

Experimental evidence for de novo synthesis of PBDD/PBDF and PXDD/PXDF as well
as dioxins in the thermal processes of ash samples.
PBDD/PBDF PXDD/PXDF

flow-through
PBDD/PBDF PXDD/PXDF
A 300
TBBPA D TBBPA

163



2)

HAFFER U,ROTARD W,MAILAHN W
Chemosphere, Vol.29 (1994) No.9/11 Page.1803-1809
Synthes of polyfluorinated dibenzo-p-dioxin.
PFDD( p )
PFDD
, IR, MS,HR-MS ,H-NMR , F-NMR ,IR
2 NMR ,2,3,7,8-TAFDD

WEBER R,SCHRENK D,SCHMITZ H-J,HAGENMAIER A, HAGENMAIER H
Chemosphere, Vol.30 (1995) No.4 Page.629-639

Polyfluorinated dibenzodioxins and dibenzofurans-Synthesis,analysis,formation
and toxicology.

PFDD  PFDF
GC/NS PFDD/PFDF ,PCDD/PCDF , ,
2,3,7,8-TFDD ,
2,3,7,8-TFDD

HAFFER U,CONRAD D,ROTARD W
Fresenius J Anal Chem, Vol.354 (1996) No.5 Page.359-361
Cributions to the GC-MS-analysis of polyfluorinated dibenzodioxins(PFDD).

p PFDD
(PFDD)  GC-MS PFDD

Kovants- ) DB5 ,1400-1600 , DB17

,1500-1900 , SP2331  2300-2800 PFDD

(PFB) (PCB) -
(PCDD) , PFDD ,PCDD
,2 PFDD M-

C202- ) PFDD M-COF- M-C202-

PCDD PFDD M2+~ CxFy-

HERZKE D,ROTARD W D,THIEL R,NEUBERT D
Life Sci, Vol.71 (2002) No.13 Page.1475-1486

Kinetics and organotropy of some polyfluorinated dibenzo-p-dioxins and
dibenzofurans(PFDD/PFDF).

p PFDD/PFDF
PFDD/PFDF ..
2.3.7.8_ _p_ 4 12131718_
“p- 4, 2 2,3,7,8- PFDD/PFDF
,PFDD/PFDF
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