48 117
POPs
POPs Persistent Organic Pollutants:
28 POPs 10 D
PCB HCB 2 o4
21 5 4 COP4 POPs
HCH K &
PFOS 9 4 23 4
5 COP5 POPs
25 4 5 6 COP6
POPs 1,2,5,6,9,10- 7 27
5 7 COP7 POPs
Y -1,3-
” 3 29 4 5 8
COP8 POPs 10
POPRC POPs
PFOA 'V 2 16
1 21 POPs
- 10
22
28 POPs
DDT 12) 13)
8 28
8
2  POPs cis- trans-
cis- trans-
3  POPs cis-
trans-
4  POPs o-HCH p-HCH y-HCH COP4  POPs
5-HCH HCH
5  POPs
COP4  POPs
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10

11

12

13

POPs
COP4 POPs
POPs a-1,2,5,6,9,10-
7-1,2,5,6,9,10-
0-1,2,5,6,9,10-
1,2,5,6,9,10-
a-1,2,5,6,9,10-
7-1,2,5,6,9,10-
POPs 2 8
POPs
POPs
5
4 6
POPs p.p-DDT o,p-DDT

p.p-DDE o,p-DDE p,p-DDD
POPs

10

COP8 POPs
10

$-12.5,6,9,10-
COP6  POPs
£-1,2,5,6,9,10-

$-12,5,6,9,10-

13

COP7 POPs

Ccop7 P

28

OPs

COP8 POPs

10 13

11 13

0,p-DDD DDT

16,000
2-endo,3-ex0,5-endo,6-€x0,8,8,10,10-

Parlar-26 2-endo,3-ex0,5-endo,6-ex0,8,8,9,10,10-
Parlar-62

2,2,5,5,8,9,9,10,10-
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10

Parlar-50



PCB

PCB
PCB
[1-1]
[1-2]
[1-3]
[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] [1-5-3] 2,3',4,4'5- #118
[1-5-4] 2'3,44'5- #123
[1-5-5] 3,3'4.4'5- #126
[1-6]
[1-6-1] 2,3,3'4,4'5- #156
[1-6-2] 2,3,3'44'5'- #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] 2,2'3,44'5,5"- #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-¢x0,8,8,9,10,10- Parlar-50
[9-3] 2,2,5,5,8,9,9,10,10- Parlar-62
[10]
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HCH

[11-1] «-HCH
[11] [11-2] p-HCH o | o | o
[11-3] y-HCH
[11-4] o6-HCH
[12]
[13]
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 ol olo
[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
[16] PFOA o | o | o
(17 o|o| o
[18] [18-1] o@- o
[182] -
1,2,5,6,9,10-
[19-1] @-1,2,5,6,9,10- ololo
[19] [19-2] p-1,2,5,6,9,10-
[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] o|lo | o
[21] -1,3- o
[22] [22-1] o | o
[22-2]
[23-1]
[23] [23-2] o | o
[23-3]
[23-4]
[24] o
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[1] PCB
Total 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
Clm Cl» 53132-07-7 9 5051-24-3

MW 188.65 498.66

i=mtn=1 10 mp
bp
sSwW
logPow
[2] HCB )
Hexachlorobenzene
Cl Cl CoCls
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 b
logPow 573 7
Cl Cl
(3]
Aldrin
cl il
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,HgCls0
CAS  60-57-1
Cl 4-0299
MW 38091
Cl 5
0 mp 178.8
bp 330 ¥
sw  0.00020g/kg 25 2
175 25 P
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 38091 )
0 mp 200
bp 245 ®
sw  0.00025g/kg ¥
1.7g/em® ©
Cl logPow 520 ¥
Cl
[6] DDT
,,,,, DDTs
[6-1] p,p-DDT v [6-2] p.p-DDE
. C14HoCls C14HyCly
cl cl CAS  50-29-3 | cl cl CAS  72-55-9
4-0910 i
MW 35449 ! MW  318.03
mp 1085 2 mp 89 2
bp 260 ? ; bp 336 Y
al cl o osw Dl cl sw 0.12mg/L(25 )Y
1.6g/ecm® 7
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, logPow 691 % .+ logPow 651 Y
[6-3]  pp-DDD [6-4]  o,p-DDT
C4H;Cly C4H,Cls
cl cl CAS  72-54-8 | cl CAS  789-02-6
' Cl Cl
MW 320.04 ¢ MW 354.49
mp 109 P | mp
bp 193 (IlmmHg)? bp
Cl Cl sw  0.09mg/L(25 )? sw
ECI
________________________________ logPow 602 * G dogPow
[6-5] o,p-DDE 1 [6-6] o,p-DDD
C4HgCly . Ci4H,0Cl4
CAS  3424-82-6 ! CAS  53-19-0
Cl Cl ! cl cl
cl ! cl
MW  318.03 ! MW  320.04
mp | mp 762 Y
bp bp
SW i SW
Cl ECI
logPow logPow
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(7]

C10H6C13
CAS  5103-71-9 cis

,,,,, Chlordanes .
[7-1] cis- [7-2] trans-
cis-Chlordane trans-Chlordane
Cl Cl
E H Cl = H Cl

-l C|

5103-74-2  trans
4-637
MW  409.78
mp 101.1 "
bp 175 (ImmHg)"
sw  0.0006g/kg 25
1.59 1.63 25
logPow  6.16 3

[7-3] V(741 cis-
cis-Nonachlor
CioH4Cl0 Cl CioHsCly
CAS  26880-48-8 | T ou g CAS  5103-73-1
MW 423.76 444.22
mp 100 " |
bp i
sW
................................... logPow 476 % O logPow 5217
[7-5] trans-
trans-Nonachlor
C1oHsCly
CAS 39765-80-5
MW 444.22
| Gl mp
bp
SwW
logPow ~ 5.08 *
(8]
..... 2 L
[8-1]
Heptachlor
CoHsCly
CAS 76-44-8
4-637 9-1646
MW 373.32
mp 95 96 ¥
bp
sw  0.00018g/kg 25 Y
157 9
logPow ~ 6.10
[8-2] cis- [8-3] trans- cis trans
trans-Heptachlor epoxide
(2| ol C,0Hs5Cl;,0
H H s CAS 1024-57-3
: MW 389.32
mp 1628 "
: : bp
£ H E H
cl cl logPow 540 ?
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(9]

Toxaphenes
[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  CHCl2 ClH.C  CHCl2 ClH.C  CHCl2 mp 65 90 ¥
bp
H H cl sw  3mgL ?
w, H e , 1.630 25 2
. / Cl H . / CICI cl . / cl logPow 6.44
c™ CHe % c™ chHer % c™ CHe %
H H H
[10]
Mirex
Cl C10Cly,
Cl cl Cl CAS  2385-85-5
cl MW 545.54
mp 485 ?
> bp
Cl Cl sw  0.000085gkg 25
Cl Cl logPow 528 ¥
Cl
[11] HCH
_____ Hexachlorohexanes .
[11-1] o-HCH } [11-2] p-HCH
cl C6H(,Cl(, E CI C6H6C16
CAS  319-84-6 ; CAS  319-85-7
3-2250 9-1652 | 3-2250  9-1652
Cla, w2908 CI"':... ,»\“CI MW 290.83
mp 1574 D mp 309 'V
bp 288 ! bp 60  0.50mmHg "
CI““‘ "'oc| sw  0.00018gkg 25 7 | cl cl sw  0.0002gkg 25 Y
187 20 19 : H 187 20 19
Cl logPow  3.80 7 C=:| logPow  3.78 "
- [113] yHCH ' [11-4] &HCH
CI C6H6C16 i CI C6H6C16
CAS  58-89-9 ; CAS  319-86-8
cl, el 32250 9-1652 . Cl, cl 3-2250 9-1652
tas, o MW 290.83 5 e, MW 290.83
mp 115 Y ! mp 1415 Y
bp 311 Y ! bp 60  0.36mmHg "
W oy, sw  0.0078gkg 25 D sw
¢ ¢l 185 20 10 , i Cl 187 20 0
Cl logPow 372 7 CE:| logPow ~ 4.14 ¥
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[12]

Chlordecone
cl C1oCl,,0
Cl Cl ol CAS  143-50-0
MW  490.64
Cl Cl mp 350 2)
bp
Cl CI’ sw  7.6mgL 24
161 25 Y
Cl Cl logPow 345 9
0]
[13]
Hexabromobiphenyls
C,,H4Brg
CAS 36355-01-8
MW  627.58
Br Br mp
bp
swW
mn =6 logPow
[14] 4 10
Polybromodiphenyl ethers Br, Bryg
CioHoyBriO i=m+n=4 10
CAS  40088-47-9 4 32534-81-9
5 36483-60-0 6
68928-80-3 7
32536-52-0 8 63936-56-1
0 9 1163-19-5 10
Brm Brn 3-61 4 3-2845 6
MW 48579 959.17
mp
i=mtn=4 10 bp
swW
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 3
S bp
// \\ sw  519mg/L 20 13)
F F F F F F O O
logPow
[16] PFOA
Perfluorooctanoic acid (PFOA)
CgHF 50,
F F F F F F ©O CAS  335-67-1
2-1182 2-2659
F MW  414.07
OH mp 543 Y
bp 192 P
sw 95g/L 20 9
F F F F F F F F 1.79g/em® ¥
logPow 63 "
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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
CI CI logPow 5.17 3)
Cl
[18]
_____ Endosulfans .
[18-1] a-
a-Endosulfan
o) CoH4Cl0,S
Cl Cl N S CAS  959-98-8
o-
Cl \O MW  406.93
mp 1092 19
Cl bp
sw  033mg/L 25 9
Cl
logPow 4.7 9
Cl
1821 g
S-Endosulfan
Cl Cl CoH4Cl0,S
0 CAS  33213-65-9
cl 4
S MW  406.93
O/ mp 2133 19
Cl bp
Cl sw  032mg/L 25 9
logPow 4.7 19
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
Br 8 Ci2H;sBrs , Br 8 Ci2H;3Brs
S CAS 134237-50-6 S CAS 134237-51-7
3-2254 i 3-2254
MW 641.70 E MW 641.70
17) i 17)
o o nl;p 179 181 - s nl;p 170 172
p ' p
/ sw  488ug/L 7 ; \ sw  147ug/L 7
_______ Y dogeow so7 i P logPow 512
[19-3] »-1,2,5,6,9,10-
y-1,2,5,6,9,10-Hexabromocyclododecane
Br, \\\Br Ci2HisBrs
s CAS 134237-52-8
3-2254
MW 641.70
17)
Brum,. Br mp 207 209
bp
\ \ sw o 2.1pg/L 7
_____________________________ 8 B egpow 41V
[19-4]  0-1,2,5,6,9,10- L [19-5]  &-1,2,5,6,9,10-
0-1,2,5,6,9,10-Hexabromocyclododecane &-1,2,5,6,9,10-Hexabromocyclododecane
C1oH 5Brg i C1oH5Brg
Br, Br | Br, Br
/ CAS ! / CAS
3-2254 . 3-2254
MW 641.70 i MW 641.70
mp | mp
Brm,,, B " B B
[, _aBr bp E r r bp
) Sw i \ Sw
Br ! Br Br
logPow | logPow
[20]
Total Polychlorinated naphthalenes
Cl()H(g_i)Cli i=mtn=1 8
CAS 25586-43-0 1 28699-88-9
2 1321-65-9 3
1335-88-2 4 1321-64-8
5 1335-87-1 6
32241-08-0 7 2234-13-1
Cly Cly 3
MW 162.6 403.7
mp
i=mtn=1 8§ bp
sW
logPow
[21] 13-
Hexachlorobuta-1,3-diene
C4Clg
Cl Cl CAS 87-68-3
2-121
cl MW 26076
cl mp -21 2
bp 215 P
sw  0.0005% 20 ¥
Cl Cl 1.682 20/4 2
logPow  4.90 '®
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[22]

[22-1]
Pentachlorophenol
OH C¢HCI;0
CAS 87-86-5
3-2850
Cl Cl MW 26634
mp 174 191
19)
bp 309 310 2
sw  ldmg/L 267 2
Cl Cl 1978 22 2
logPow  5.12 2V
Cl
[22-1]
Pentachloroanisole
/ C-,H;Cls0
0 CAS  1825-21-4
MW  280.36
Cl Cl mp 2339 DV
bp
SW Img/L )
Cl Cl logPow 545
Cl
[23]
_____ Short-chain chlorinated paraffins .
[23-1]
Chlorinated decanes
Cl()H(zz_i)Cli i=1 22
X X X X X X X X X X CAS
X 2-68
MW 176.73  900.07
X mp
bp
X X X X X X X X X X sw
X H Cl
_____________________________________________________________________________ logPow .
[23-2]
Chlorinated undecanes
CHH(24_i)Cli i=1 24
X X X X X X X X X X CAS
2-68
X X MW 190.75 982.99
mp
bp
X X X X X X X X X X X X sw
X H Cl
logPow
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[23-

3]

Chlorinated dodecanes

C12H(26_i)cli i=1 26

X X X X X X X X X X X X CAS
2-68
X MW  204.78 106591
X mp
bp
X X X X X X X X X X X X sw
X H Cl
_____________________________________________________________________________ logPow
[23-4]
Chlorinated tridecanes
C13H(zg_i)cli i=1 28
X X X X X X X X X X X X CAS
2-68
X X MW  218.81 1,148.82
mp
bp
X X X X X X X X X X X X X X sw
X H Cl
logPow
[24]
Dicofol
CI C14H9C150
CAS  115-32-2
4-226
Cl———Cl MW  370.49
mp 775 795 P
bp 180 225
Cl Cl sw 08 132mg/L 25
1.45g/cm® ¥
logPow 3.8 6.06 ¥
OH
1) John R. Rumble, CRC Handbook of Chemistry and Physics, 98th Edition, CRC Press LLC (2017)
2) O'Neil, The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals 15th Edition, Merck Co. Inc. (2013)
3) Hansch et al., Exploring QSAR - Hydrophobic, Electronic and Steric Constants, American Chemical Society (1995)
4) IPCS, International Chemical Safety Cards, Aldrin, ICSC0774 (1998)
5) Howard et al., Handbook of Physical Properties of Organic Chemicals, CRC Press Inc. (1996)
6) IPCS, International Chemical Safety Cards, Endrin, ICSC1023 (2000)
7) IPCS, International Chemical Safety Cards, DDT, ICSC0034 (2004)
8) Biggar et al., Apparent solubility of organochlorine insecticides in water at various temperatures, Hilgardia, 42, 383-391
(1974)
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11) IPCS, International Chemical Safety Cards, beta-Hexachlorocyclohexane, ICSC0796 (1998)
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