48 117

POPs
POPs Persistent Organic Pollutants:
23 POPs PCB HCB
7
21 5 4 COP4 POPs
HCH
4 10 PFOS
6 23 4 5 COP5
POPs 14
PFOA 1,2,5,6,9,10-
N,N- 3 17
21 POPs - -
10 22
23 DDT 3
23 3 21 22
POPs HCH o-HCH p-HCH y-HCH COP4 POPs
J0-HCH HCH
POPs
COP4 POPs
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[1-4]
[1-4-1] 3,3'44'- #77
[1-4-2] 3,44.5- #81
[1-5]
[1-5-1] 2,3,3'44'- #105
[1-5-2] 2,3,44'5- #114
[1-5-3] 2,3'.4,4'-5- #118
[1-5-4] 2'3,44'5- #123
[1] [1-5-5] 3,3',44'5- #126
[1-6]
[1-6-1] 2,3,3'4,4'5- #156
[1-6-2] 2,3,3'4,4'5'- #157
[1-6-3] 2,3'4,4'5,5- #167
[1-6-4] 3,3'4,4'5,5'"- #169
[1-7]
[1-7-1] 2,2'3,3'4.4'5- #170
[1-7-2] 2,2',3,4,4'5,5'- #180
[1-7-3] 2,3,3',4,4'5,5'- #189
[1-8]
[1-9]
[1-10]
[2] |HCB
(3]
[4]
[5]
DDT
[6-1] pp-DDT
[6-2] pp-DDE
[6] | [6-3] pp-DDD
[6-4] op-DDT
[6-5] o,p-DDE
[6-6] o,p-DDD
[7-1] cis-
[7-2] trans-
7| o)
[7-4] cis-
[7-5] trans-
[8-1]
(8] [8-2] cis-
8-3] trans-
[9] [9-1] 2-endo,3-ex0,5-endo,6-¢x0,8,8,10,10- Parlar-26
[9-2] 2-endo,3-ex0,5-endo,6-ex0,8,8,9,10,10- Parlar-50
[9-3] 2,2,5,5,8,9,9,10,10- Parlar-62
[10]
HCH
[11-1] a-HCH
[11] [11-2] p-HCH
[11-3] »-HCH
[11-4] o-HCH
[12]
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[13-1] 2,2'4,4'5,5- #153
[13] [13-2] 2,2'4.4'5,6'- #154 olololo
[13-3] 2,2'4,4.6,6'- #155
[13-4] 2,3,3'4,4'5- #156
[13-5] 3,3'44'5,5- #169
10
[14-1]
[14-1-1] 2,2'4.4'- #47
[14-2]
[14-2-1] 2,2'4.4'5- #99
[14-3]
[14] [14-3-1] 2,2'4,4'5,5'"- #153 olololo
[14-3-2] 2,2'4.4'5,6'- #154
[14-4]
[14-4-1] 2,2'3,3'4,5',6- #175
[14-4-2] 2,2'3.4.4'5'6- #183
[14-5]
[14-6]
[14-7]
[15] PFOS o| o | o| o
[16] PFOA o | o | o| o
[17] o|lo | o] o
[18] [18-11 o~ o o o o
[18-2] 4
1,2,5,6,9,10-
[19-1] @a-1,2,5,6,9,10-
[19] [19-2] p-1,2,5,6,9,10- ololo
[19-3]  9-1,2,5,6,9,10-
[19-4] 6-1,2,5,6,9,10-
[19-5]  &-1,2,5,6,9,10-
[20] | N,N- o | © =
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[1] PCB
Polychlorinated biphenyls

CIZH(IO-i)Cli i=m+n=1 10

CAS  27323-18-8 1 22512-42-9
2 25323-68-6 3
26914-33-0 4
25429-29-2 5 26601-64-9
6 28655-71-2 7
31472-83-0 8
Clin Clu 53742-07-7 9 5051-24-3
10
MW 188.65 498.66
i=mtn=1 10 mp
bp
SW
logPow
[2] HCB )
Hexachlorobenzene
cl cl CeCly
CAS  118-74-1
3-0076
MW  284.78
mp 230 Y
Cl Cl bp 325 D
sw  0.0000096g/kg 25 2
2.044 23 D
ci Cl logPow 5.73Y
(3]
Aldrin (reference)
cl CiHiClg
CAS  309-00-2
Cl 4-0303
cl MW 36491 )
mp 103.8
bp 145  027kPa ¥
sw  0.0002gkg 25 2
1.6g/cm® ¥
Cl logPow 6.50%
Cl
(4]
Dieldrin
Cl Cl C,HgClsO
CAS 60-57-1
Cl 4-0299
MW 38091
cl )
0 mp 178.8
bp 330 ¥
sw  0.00020g/kg 25 2
1.75 25 2
Cl logPow 5.40%
Cl
CAS CAS MW mp
bp SW logPow n-
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(3]

Endrin
cl cl C,,HgClsO
CAS  72-20-8
Cl 4-0299
cl MW 380.916)
o) mp 200
bp 245 ®
sw  0.00025g/kg”
1.7g/em* ®
Cl logPow 5.20%
Cl
[6] DDT
,,,,, DDTs (reference)
[6-1] p,p-DDT v [6-2] p.p-DDE
C14HoCls | C4HgCly
CAS  50-29-3 ! CAS  72-55-9
a5 g 4-0910 cl cl
MW  354.49 ! MW  318.03
mp 1085 ? mp 89 2
bp 260 ? | bp 336 7
sW i sw  0.12mg/L(25 )?
Cl Cl K ECI cl
1.6g/cm®” ! logPow  6.51%
e logPow 6917 e
[6-3] p,p-DDD v [6-4] o,p-DDT
Ci4H,oCly , C14HoCls
CAS  72-54-8 ; cl CAS  789-02-6
cl cl ; cl cl
MW 320.04 | o MW 35449
mp 109 " mp
bp 193 (ImmHg)”! bp
sw 0.09mg/L(25 )7 W
Cl Cl ECI
e logPow 602" e logPow
[6-5] op-DDE i [6-6] o,p-DDD
CiaHiCly | CiaHoCly
ol ol CAS  3424-82-6 5 CAS  53-19-0
al Cl Cl o
MW  318.03 ! MW 320.04
mp : mp 762 Y
bp ! bp
al SW i SW
' Cl
logPow logPow
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[7]
_____ Chlordanes L
[7-1] cis- [7-2] trans- cis trans
cis-Chlordane trans-Chlordane
C1oHeCls
¢ Cl 9 Cl CAS  5103-71-9 cis
5103-74-2 trans
4-637
MW  409.78
mp 101.1 "
bp 175 (ImmHg)"
sw  0.0006g/kg 25 Y
159 1.63 25 2

i e)

[7-3] v [7-4] cis-
Oxychlordane cis-Nonachlor
g Cl CioH4Cl0 : g C| C,oHsCly
H H CAS  26880-48-8 H H CAS  5103-73-1

423.76 MW 44422
100 | @) mp

! bp

1 Cl Y sw
4.76 ' Cl logPow  5.21

[7-5] trans-
trans-Nonachlor
C10H5C19
CAS 39765-80-5

MW 44422
o O mp

bp
SW

(8]
_____ Heptachlors
[8-1]
Heptachlor
CoH5Cl,
CAS  76-44-8
4-637 9-1646
MW  373.32
mp 95 96 ?
bp
sw  0.00018g/kg 25 b
157 9 Y
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, logbow  6.10°
[8-2] cis- [8-3] trans- cis trans
cis-Heptachlor epoxide trans-Heptachlor epoxide
Cl Cl C,oHs5Cl;,0
f H §' § H :9' CAS  1024-57-3
3 f MW 389.32
mp 162.8 Y
: : bp
2 : sw
: H FRT
Cl Cl logPow  5.40”

132



(9]

Toxaphenes (reference)

[9-1] [9-2] [9-3] CyoH,Clg 8
2-endo,3-ex0,5-endo,6 2-endo,3-ex0,5-endo,6 2,2,5,5,8,9,9,10,10- CioHoCly 9
-€x0,8,8,10,10- -€x0,8,8,9,10,10- CAS  8001-35-2
Parlar-62
Parlar-26 Parlar-50 MW 41381 8
44826 9
HsC  CHCl: CIH:C  CHCl2 CIH.C  CHClz mp 65 90 ?
bp
cl
H cl sw  3mg/L?
Hwer u, ol , 1.630 25 2
H . / CICl . / Cl IOgPOW 6.442)
™ chc % c™ CcHch %
H H
[10]
Mirex
Cl C10Cly,
Cl cl Cl CAS  2385-85-5
MW 545.54
I Cl 2)
mp 485
> bp
Cl cl sw  0.000085g/kg 25
Cl Cl Cl logPow 5.28Y
Cl
[11] HCH
_____ Hexachlorohexanes .
[11-1] o-HCH | [11-2] B-HCH
CI C(,Héclé i CI C(,Héclé
CAS  319-84-6 ; CAS  319-85-7
cl, cl 3-2250 9-1652 Ll oC 3-2250  9-1652
,, MW  290.83 ; ,, o MW  290.83
mp 1574 Y ! mp 309 'V
bp 288 ¥ ; bp 60  0.50mmHg "
w gy sw  0.00018g/kg 25 )| sw  0.0002gkg 25 2
Cl Cl 1.87 20 19 | Cl H Cl 1.87 20 19
logPow  3.80° ; = logPow  3.78"
Cl £ | Cl £
[11-3] »-HCH | [11-4] J-HCH
Cl C6H6C16 E Cl C6H6C16
CAS  58-89-9 | CAS  319-86-8
cl, e 3-2250 9-1652 .l Cl 3-2250  9-1652
n,, o MW  290.83 : n,, MW  290.83
mp 115 Y | mp 1415 Y
bp 311 5 bp 60  036mmHg "
w K sw  0.0078gkg 25 V! sw
Cl Cl 185 20 10 | Cl : Cl 187 20 'O
logPow  3.727 = logPow  4.147
Cl s | Cl s
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[12]

Chlordecone
cl C10Cl150
cl cl cl CAS 143-50-0
MW  490.64
Cl Cl mp 350 N
> bp
Cl cl sw  7.6mgL 24 9
161 25 Y
cl Cl logPow  3.45'
0
[13]
Hexabromobiphenyls
C,H,Brg
CAS  36355-01-8
MW 627.58
Br Brx mp
bp
sW
m+n =6 logPow
[14] 4 10
Polybromodiphenyl ethers Br, Bryg
CiH10pBriO i=m+n=4 10
CAS  40088-47-9 4 32534-81-9
5 36483-60-0 6
68928-80-3 7
0 32536-52-0 8 63936-56-1
9 1163-19-5 10
Brm Bras 3-61 4 3-2845 6
MW  485.79 959.17
mp
i=—m+n=4 10 bp
sW
logPow
[15] PFOS
Perfluorooctane sulfonic acid (PFOS)
CgHF ;058
F F F F F F F F CAS  1763-23-1
2-1595
F OH MW 500.13
yd mp  >400 13)
S bp
//\\ sw  519mg/L 20 13)
F F F F F 0O O
logPow
[16] PFOA
Perfluorooctanoic acid (PFOA)
CsHF 150,
F E F F EFE F @) CAS  335-67-1
2-1182 2-2659
F MW 41407
OH mp 543 Y
bp 192
sw 95g/L 20 9
F F F FF F F F 1.79g/en’ 19
logPow 6.3
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[17]

Pentachlorobenzene
Cl CHCls
CAS  608-93-5
3-76
Cl MW 25034
mp 842 Y
bp 279 D
sw  0.00050g/kg 25 Y
1.8342g/cm® 16 Y
Cl Cl logPow 517
Cl
[18]
,,,,, Esendosulfans
[18-1] a-
a-Esendosulfan
0] CoH4Cl405S
Cl Cl N CAS  959-98-8
S
O/
Cl \O MW  406.93
mp 1092 '®
Cl bp
sw  033mg/L 25 9
Cl
logPow ~ 4.7'%
Cl
[18-2] p-
p-Esendosulfan
Cl Cl CoHeCls05S
0 CAS  33213-65-9
Cl o/
S MW  406.93
O/ mp 2133 '®
Cl bp
Cl sw  032mg/L 25 9
logPow ~ 4.7'%
Cl
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[19] 1,2,5,6,9,10-
1,2,5,6,9,10-Hexabromocyclododecanes

[19-1] «-1,2,5,6,9,10- [19-2] p-1,2,5,6,9,10-
a-1,2,5,6,9,10-Hexabromocyclododecane $-1,2,5,6,9,10-Hexabromocyclododecane
C,HsBr | C,H sBr
B B 12H,5Br16 ! B B 12H,5Br16
S CAS  134237-50-6 ! & CAS  134237-51-7
3-2254 i 3-2254
MW  641.70 | MW  641.70
. . mp 179 181 7 gBr\ B mp 170 172 7
ot bp | bp
{ sw  48.8ug/L'? \ sw 14.7ugL "7
Br Er 17) E Br Br 17)
______________________________ logPow 507 4 logPow 5127
[19-3] »-1,2,5,6,9,10- v [19-4]  6-1,2,5,6,9,10-
y-1,2,5,6,9,10-Hexabromocyclododecane 0-1,2,5,6,9,10-Hexabromocyclododecane
C,H4Br, | C,,HsBr,
B & CAS 131:2;87-562-8 : Bl /Br CAS o
' 3-2254 3-2254
MW  641.70 i MW  641.70
17) 1
Brim,.. Br nllp 207209 i Brum,,, Br nl;p
p ' p
\ sw 2.1pg/L!? 5 \ SW
B Br ) : B Br
______________________________ logPow 54T e MogPOW
[19-5] &-1,2,5,6,9,10-
&-1,2,5,6,9,10-Hexabromocyclododecane
Br Br Ci2HisBrs
/ CAS
3-2254
MW 641.70
mp
B B
f g r bp
l SW
Br Br logPow
[20] NA-
N,N-Dimethylformamide
C;H,NO
CAS 68-12-2
2-680
‘ MW 73.09
61 2
N 0] mp
NS bp 153  760mmHg 2
sW D
0.9445 25/4 2
logPow ~ -1.01°
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