POPs

POPs
28

4 POPs

-1,3-

POPs

MV

POPs

POPs

1~ 20

HV 3

MV

LV 3

PAH

HV 3
PAH
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1 POPs
3
pg/m pg/m?
H21 © H22 | H23 | H24 | H25 | H26 : H27 : H28 | H26 | H27 | H28
[1] PCB 80 46 49 47 50 38 56 37 42 50
[2] | HCB 120 110 - 110 110 110 110 100 110 | 140 | 140 150
3] 008 | 010 | 018 ! 011 ! 010 | 008 | 015 ' 041 | 027 | 060 | 0.15
[4] 16 14 13 098 1.0 11 12 11 13 18 16
[5] tr(0.08) _ tr(0.08) . tr(0.08) : tr(0.06) . 0.08 . 008 . 007 . 007 | 006 | 007 | 006
DDT
[6-1] p.p -DDT 15 082 057 054 043 051 038 034 | 044 044 045
[6-2] p.p -DDE 1.4 13 098 13 092 095 088 077 1.0 1.0 1.0
6] |[6-3]p.p-DDD 014 [ 0098 | 006 | 006 | 0.058 : 0079 | 0.049 A 0037 | 0.085 | 0.074 | 0072
[6-4] 0,p -DDT 11 070 . 054 . 048 040 040 . 036 030 | 046 | 048 | 044
[6-5] 0,p -DDE 033 . 028 ~ 017 _ 023 018 _ 015 _ 043 043 | 019 | 018 | 017
[6-6] 0,p -DDD 014 | 011 | 006 [ 008 | 006 . 008 | 006  tr(0.04)| 010 | 009 | 0.09
[7-1] cis- 45 39 42 2.8 3.1 2.9 36 3.1 2.9 4.1 40
[7-2] trans- 49 43 | 47 3.1 32 3.2 42 35 3.0 41 39
71 | [7-3] 0.62 049 : 044 0.37 0.38 0.37 0.36 0.41 0.29 0.32 0.32
[7-4] cis- 056 047 o046 31 035 035 039 034 | 035 047 = 049
[7-5] trans- 43 35 3.7 25 2.8 27 3.1 2.9 24 33 33
[8-1] 084 | 082 ' 092 ! 061 : 065 | 052 | 071 | 066 | 040 | 049 | 054
g | &2 cis 059 | 054 ' 048 ' 045 ' 042 ' 042 ' 035 | 037 | 043 | 044 © 041
[8-3] trans- nd nd nd nd nd nd nd nd nd nd nd
(o] | 18] Parlar-26 t(0.16) | tr(0.17) - tr(0.13) _nd _ t(0.2) | nd nd nd | #(02) | nd nd
[9-2] Parlar-50 nd tr(0.08): tr(0.06): tr(0.1) nd tr(0.1) : tr(0.1) nd tr(0.1) | tr(0.1) nd
[9-3] Parlar-62 nd nd nd nd nd nd nd nd nd nd nd
[10] 020 . 017 014 . 016 . 018 = 014 = 014 = 013 | 017 @ 016 0.6
HCH
[11-1] a-HCH 15 11 15 13 11 7.9 8.1 8.9 13 14 14
[11-2] f-HCH 094 [ 084 | 080 i 078 : 081 | 070 | 059 | 063 | 0.77 | 0.78 | 081
11 1 113) yHeH
v 33 2.1 2.8 25 2.4 18 1.7 2.0 2.4 25 25
[11-4] 5-HCH 040 ¢ 011 ° 040 : 009 0.0 : 007 = 006  t(0.10)| 0.10 041 | 012
[12] nd nd nd nd nd nd nd | tr(0.01) | tr(0.01) | tr(0.01)
[13] tr(0.1) nd nd nd nd nd nd nd nd nd
10
[14-1] 033 - 021 " w(02) 05 07 05 03 06 06 07
[14-2] tr(0.09) | tr(0.07) . nd 024 | 0.40 tr(%l 022 | 026 . 025 . 041
[14-3]
[14] tr(0.06) nd tr(0.1) :© tr(0.1) nd tr(0.1) © tr(0.1) nd tr(0.1) : tr(0.1)
[14-4]
tr0.1) ~ tr(0.1) = nd nd  tr(0.1) t(0.1) tr(0.1) | r(0.1) = tr(0.1) | tr(0.1)
[14-5] tr(0.12) "g'o #(0.1) tr(0.1) tr(0.1) tr(0.1) tr(01) | 4(03) tr(0.2) tr(0.1)
[14-6]
tr(0.5) nd tr(0.3) nd tr(0.5) nd tr(0.5) | tr(0.8) nd tr(0.5)
[14-7] @) | nd nd | w@ | @ | nd | w®E) | @ | nd | @)
[15] PEOS 48 55 3.9 5.1 6.0 48 5.2 8.1 6.0 8.1
[16] PEOA 23 71 45 11 76 59 6.8 15 15 17
[17] 48 51 52 54 53 48 56 67 73 82
[18] | [18-1] a- 30 13 14 13 11 8.5 32 27 20
[18-2] 4- 16 0.8 0.9 1.0 0.8 05 2.8 2.1 1.4
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3
pg/m pg/m?
H21l | H22 . H23 . H24 | H25 | H26 . H27 . H28 | H26 | H27 | H28
1,2,5,6,9,10-
[19-1] &-1,2,5,6,9,10- 18 t(02) 03 03 04 11 0.8 07
[19-2] p-1,2,5,6,9,10- 0.6 :tr(0.1) :tr(0.10) : tr(0.1) @ tr(0.2) | 0.39 0.3 0.3

[19]

[19-3] 7-1,2,5,6,9,10- 16 - r(02) 028 03 07 11 1.0 13
[19-4] 6-1,2,5,6,9,10- nd t(©01) nd t(01) ; nd | tr(0.11); tr(0.1) | tr(0.1)
[19-5] &-1,2,5,6,9,10- nd nd tr(0.1) - tr(0.1) nd tr(0.1) © tr(0.1) nd

20] 17 tr(21)

[21] 1,3 10 1,000

7 | 221 31 12
[22-2] 1.9 10
PAH
[23-1] 310 @ 180 = 190
[23-2] 410 | 290 | 270
[23-3] [a] 50 25 tr(20)
[23-4] 190 130 = 110
[23-5] [a] 70 24 30
[23-6] le] 100 56 60
[23-7] [b]

2 160 110 94
[23-8] K] 60 34 30
[23-9] [g.h.i] 90 55 50
[23-10] [1,2,3-c,d] 110 70 50
[23-11] [a.c] tr(20) nd tr(10)
[23-12] [a,h] tr(20) nd nd

13- LV
MV
PCB PCB
21 4 12 3 PCB
PCB
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2 POPs ]
pg/m
H21 H22 H23 H24 H25 H26 H27 H28
0 - 0.62 130 230 170 0.85 0.62 0.90 17
[0.30] [0.56] [0.91] [0.66] [0.31] [0.22] [0.39] [0.:6]
2 | vos 0.22 18 06 056 05 05 03 0.3
[0.08] [0.7] [0.2] [02] [02] [0.2] [0.1] [0.4]
- 0.04 0.06 0.05 0.05 0.04 0.05 0.05 0.06
[0.02] [0.02] [0.02] [0.02] [0.02] [0.02] [0.02] [0.02]
- 0.24 0.10 0.08 0.06 0.05 0.05 0.06 0.08
[0.09] [0.04] [0.03] [0.02] [0.02] [0.02] [0.02] [0.03]
- 0.10 0.10 0.09 0.07 0.06 0.05 0.06 0.06
[5] [0.04] [0.04] [0.04] [0.03] [0.02] [0.02] [0.02] [0.02]
DDT
, 0.07 0.08 0.07 0.08 0.05 0.05 0.05 0.06
[6-11 p.pDDT [0.03] [0.03] [0.03] [0.03] [0.02] [0.02] [002] | [0.02]
62l DDE 0.04 0.05 0.08 0.09 0.04 0.05 0.05 0.06
(621 p.p - 0.02] [0.02] [0.03] [0.03] 0.02] [0.02] [0.02] [0.02]
DD 0.025 0.024 0.04 0.04 0.018 0.018 0.018 0.017
6] | [6-31pp- [0.009] = [0.009] = [0.01] 001 = [0007] . [0.007] : [0007] = [0.007]
oot 0.03 0.03 0.04 0.04 0.018 0.023 0.03 0.03
[6-4] 0" ooy | ooy | [ooy | [ooy | [ooor] | [ooos] | [ooy | [ooy |
6510 DDE 0.025 0.03 0.04 0.04 0.023 0.023 0.019 0.020
[6-5]0,p - 0009  [0.01] [0.02] [001]  [0.009]  [0009] = [0007]  [0.008]
66100 DD 0.04 0.03 0.05 0.05 0.05 0.05 0.05 0.05
[6-6] o.p - [0.01] [0.01] [0.02] [0.02] [0.02] [0.02] [0.02] [0.02]
e 0.14 0.17 024 033 0.12 0.08 0.2 03
[7-1] cis- [0.05] [0.06] [0.09] [0.08] [0.05] [0.03] [0.1] [0.1]
s 0.17 0.23 03 0.4 0.15 0.11 03 04
[7-2] trans- [0.06] [0.09] [0.1] [0.1] [0.06] [0.04] [0.1] [0.4]
[7] [7-3] 0.04 0.03 0.07 0.08 0.03 0.06 0.06 0.06
[0.01] [0.01] [0.03] [0.03] [0.01] [0.02] [0.02] [0.02]
I 0.03 0.021 0.04 0.12 0.04 0.04 0.06 0.06
[7-4] cis- 001 | [0.008] | [0.02] [0.05] [0.02] [0.02] [0.02] [0.02]
—— 0.09 0.12 0.18 0.24 0.11 0.10 021 0.22
: [0.03] [0.05] [0.07] [0.09] [0.04] [0.04] [0.08] [0.09]
o] 0.06 0.08 0.09 0.09 0.07 0.07 0.08 0.09
[0.02] [0.03] [0.04] [0.03] [0.03] [0.03] [0.03] [0.03]
(8] | 1821 cis- 0.022 0.024 0.04 0.05 0.03 0.03 0.03 0.03
[0.008]  [0.009]  [0.01] [0.02] [0.01] [0.01] [0.01] [0.01]
[8-3] trans- 0.16 0.16 0.13 0.12 0.12 0.11 0.10 0.10
[0.06] [0.06] [0.05] [0.05] [0.05] [0.04] [0.04] [0.04]
0.22 0.23 0.22 04 03 0.4 05 04
[9-1] Parlar-26 [0.08] [0.09] [0.08] [0.2] [0.1] [0.2] [0.2] [0.2]
O 0.25 0.15 0.15 03 0.4 04 0.4 0.22
[9-2] Parlar- [0.09] [0.06] [0.06] [0.1] [0.2] [0.1] [0.1] [0.09]
[5.3] Partar-62 16 12 13 4 16 21 2.4 12
[0.6] [05] [05] 2] [0.6] [0.8] [0.9] [0.5]
0] 0.03 0.020 0.04 0.021 0.020 0.017 0.023 0.019
[ 001 | [o.008] | [001 | [ooog] | [ooos] | pooo7] | [oo009] | [0.007]
HCH
010 0.17 024 016 021 0.10 03 0.30
[11-1] a-HCH [0.04] [0.06] [0.09] [0.06] [0.08] [0.04] [0.1] [0.08]
(11-2] p-HoH 0.04 0.07 0.06 0.07 0.06 0.05 0.06 0.07
[11] [0.01] [0.03] [0.02] [0.03] [0.02] [0.02] [0.02] [0.03]
[11-3] 5-HCH 0.07 0.11 0.21 0.14 0.15 0.06 0.18 0.16
[0.03] [0.04] [0.08] [0.05] [0.06] [0.02] [0.07] [0.06]
0.04 0.05 0.05 0.07 0.05 0.04 0.04 011
[11-4] 0-HCH [0.02] [0.02] [0.02] [0.03] [0.02] [0.02] [0.02] [0.04]
" 0.04 0.04 0.03 0.03 0.03 0.03 0.03
[12] [0.02] [0.02] [0.01] [0.01] [0.01] [0.01] [0.01]
i, 03 03 0.4 0.19 0.19 0.19 0.19
(13] [0.1] [0.1] [0.1] [0.07] [0.07] [0.07] [0.07]
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pg/m?®

H2l  H22 | H2 | H24 . HS H26 H27 H28
4 10
[14-1] 0.12 0.18 03 03 03 03 03
[0.05] [0.07] [0.1] [0.1] [0.1] [0.1] [0.1]
[14-2] 0.12 0.16 0.14 0.18 0.18 0.18 0.19
[0.05] [0.06] [0.06] [0.07] [0.07] [0.07] [0.07]
[14-3] 0.16 0.14 03 0.4 05 0.4 03
[14] [0.06] [0.05] [0.1] [0.1] [0.2] [0.1] [0.1]
[14-4] 0.26 03 05 05 03 03 03
[0.10] [0.1] [0.2] [0.2] [0.1] [0.1] [0.1]
[14-5] 0.15 0.20 03 03 0.4 03 03
[0.06] [0.08] [0.1] [0.1] [0.1] [0.1] [0.1]
[14-6] 0.7 0.9 0.7 10 0.9 13 11
[0.3] [0.4] [0.3] [0.4] [0.4] [0.5] [0.4]
[14-7] 6 7 8 8 8 1 10
[2] [3] [3] [3] [3] [4] [4]
5 0.4 05 05 03 03 03 03
[15] PEOS [0.1] [02] [02] [0.1] [0.1] [0.1] [0.1]
[16] 05 0.6 0.7 0.4 0.4 0.4 0.4
PFOA [0.2] [0.2] [0.3] [0.1] [0.1] [0.2] [0.2]
. 03 06 03 05 021 017 05
[17] [0.1] [0.2] [0.1] [0.2] [0.08] [0.07] [0.2]
™ 22 17 21 14 17 1.2
rigy | [181e- [0.8] [0.7] [0.8] [05] [0.7] [0.5]
62 0.4 0.6 0.6 03 05 05
(18-2] - [0.1] [0.2] [0.2] [0.1] [0.2] [0.2]
1,2,5,6,9,10-
[19-1] #-1,2,5,6,9,10- 0.6 03 03 03 03
[0.2] [0.1] [0.1] [0.1] [0.1]
[19-2] 4-1,2,5,6,9,10- 03 03 0.22 03 03
[0.1] [0.1] [0.09] [0.1] [0.1]
[19] | [19-3] y-1,2,5,6,9,10- 0.3 0.3 0.22 0.3 0.3
[0.1] [0.1] [0.09] [0.1] [0.1]
[19-4] 5-1,2,5,6,9,10- 0.4 03 0.23 03 03
[0.2] [0.1] [0.09] [0.1] [0.1]
[19-5] ¢-1,2,5,6,9,10- 0.6 0.4 03 03 0.6
[0.2] [0.2] [0.1] [0.1] [0.2]
.00
[20] [0.41]
[21] 13 [28]
[22-1] 0.8
[22] [0.3]
[22-2] 6
[2]
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pg/m®
H2l | H22  H2 | H24 | H2
[23-1]
[23-2]
[23-3] [a]
[23-4]
[23-5] [a]
[23-6] [e]
[23] | [23-7] [b]
[23-8] K]
[23-9] [9.hi]
[23-10] [1.2.3-cd]
[23-11] [a,c]
[23-12] [ah]
1
2
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3-1 POPs 28
28 pg/m®
4 5 6 7 8 9 10 11 12 1 2 3
[1] PCB 52 45 74 58 130 63 52 38 31 27 55 46
[2] |HCB 130 130 100 75 85 130 98 130 100 89 140 140
[3] 036 | 016 ! 013 ! 010 | 016 | 0.09 | 0.06 ' tr(0.05)!tr(0.05)!r(0.04)! 0.07 !tr(0.04)
[4] 1.6 0.79 1.1 1.1 2.2 2.1 1.3 0.61 0.59 0.55 0.97 0.63
[5] 008 @ 006 . 009 : 009 . 011 . 011 . 0.10 :tr(0.04) tr(0.04):tr(0.03): 0.06 : tr(0.03)
DDT
[6-1] p,p-DDT 0.47 0.28 0.39 0.31 0.54 0.61 0.29 0.21 0.18 0.16 0.31 0.37
[6-2] p.p-DDE 082 © 052 065 052 10 - 11 068 - 10 - 087 - 044 095 - 064
[6] |[6-3] p,p-DDD 0.033 { 0.026 : 0.037 : 0.032 : 0.054 : 0.055 ! 0.031 { 0.043 { 0.024 : 0.022 | 0.036 : 0.046
[6-4] o,p-DDT 0.47 0.29 0.30 0.17 0.32 0.50 0.21 0.30 0.21 0.20 0.34 0.29
[6-5] o,p"-DDE 0.13 0.098 0.12 0.062 0.13 0.14 0.074 0.16 0.13 0.090 0.22 0.17
[6-6] 0,p-DDD tr(0.04) : r(0.03) i 0.05 tr(0.03); 0.05 i 0.06 |tr(0.03); 0.06 itr(0.04)itr(0.03)! 0.05 i tr(0.04)
[7-1] cis- 4.6 2.0 2.8 2.1 5.9 7.6 51 15 11 11 2.7 1.0
7] [7-2] trans- 5.8 2.1 3.1 24 6.4 9.0 4.5 1.6 11 12 3.4 11
[7-3] 0.36 0.36 0.44 0.36 0.54 0.63 0.94 0.39 0.33 0.19 0.23 0.18
7-4] cis- 0.48 0.22 0.34 0.27 0.65 0.84 0.63 0.18 0.12 0.10 0.25 0.07
[7-4]
[7-5] trans- 4.0 2.0 2.7 2.1 5.2 6.2 5.6 1.7 12 0.96 2.2 0.86
[8-1] 0.97 0.42 0.68 0.53 12 1.4 0.63 0.28 0.27 0.32 0.91 0.29
g |82 civ- 036 | 036 | 036 | 043 | 042 | 047 | 053 | 031 | 034 | 023 | 028 | 030
[8-3] trans- nd nd nd nd nd nd nd nd nd nd nd nd
9] [9-1] Parlar-26 nd nd nd nd nd nd nd nd nd nd nd tr(0.2)
[9-2] Parlar-50 nd nd nd tr(0.12) - tr(0.16) nd nd nd nd nd nd nd
[9-3] Parlar-62 nd nd nd nd nd nd nd nd nd nd nd nd
[10] 0.10 0.082 0.18 0.12 0.13 0.28 0.096 0.15 0.077 - 0.068 0.10 0.12
HCH
[11-1] a-HCH 6.7 8.9 25 6.8 9.0 8.2 15 7.1 5.2 35 6.0 5.8
[11] [11-2] p-HCH 0.71 0.63 0.99 0.83 0.90 0.72 0.80 0.42 0.39 0.30 0.51 0.39
[11-3] y-HCH 18 18 3.7 18 2.8 2.3 3.9 14 099 074 13 15
[11-4] 5-HCH tr(0.07) 'r(0.05) ! 019 | 013 | 020 ! 045 | 012 [tr(0.05) [tr(0.07)! nd !r(0.08) ! r(0.07)
[12] nd nd nd nd nd nd nd nd nd nd nd ¢ nd
[13] nd nd nd nd nd nd nd nd nd nd nd nd
10
[14-1] 0.3 0.3 0.4 0.4 0.4 0.4 0.4 tr(0.1) 0.3 0.3 0.3 0.3
[14-2]
024 tr(0.17): 023 . 041 | 019 | 022 = 046 tr(0.08) tr(0.15): 0.25  tr(0.10): tr(0.10)
[14] [14-3] nd nd tr(0.1) nd nd nd nd nd tr(0.1) nd nd tr(0.2)
[14-4] nd nd 0.5 nd nd nd nd nd tr(0.1) nd nd tr(0.2)
[14-5] nd | nd 05  nd | nd | nd | nd | nd w01 nd | Q1) 03
[14-6] tr(0.5) nd nd nd nd nd nd nd tr(1.0) - tr(0.4) 1.2 1.2
[14-7] w@ | nd | nd | nd | nd | nd | nd | nd | 6@ | wE | 13 | 11
[15] PFOS 5.1 4.3 5.4 5.7 5.6 6.6 6.5 7.9 2.9 5.4 5.9 1.0
[16] PEOA 4.1 4.1 4.3 21 3.0 53 4.6 12 7.2 6.7 11 17
[17] 69 62 47 24 32 56 38 77 50 50 83 88
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28 pg/m®
4 5 6 7 8 9 0 11 1 1 2 3
[16] [18-1] a- 11 13 11 37 5.1 22 3.0 7.9 35 2.8 8.2 11
[18-2] 4- 0.6 0.6 05 itr(03)i 05 1.0 itr(02) i 05 itr(0.4)itr(03) i 06 0.8
1,25,6,9,10-
[19-1] -1,2,5,6,9.10- 06 04 nd w(01) (0.1 t(01) w01 Ol 03 w01) 04 = 25
[19-2] /-125,6.9,10- w02 t©02 nd nd nd  nd  nd  nd w01 nd w02 13
[19]
[19-3] 7-1256,9,10- 11 05 nd nd  nd w02 nd nd 03 w0l 12 = 42
[19-4] 0-1,2,5,6,9,10- nd nd nd nd nd nd nd nd nd nd nd nd
[19-5] #-1,25,6,9,10- nd nd nd nd nd nd nd nd nd nd nd nd
[20] %4 | 10 | 13 | 10 | 43 | 18 | 14 | 18 | 14 | 13 [ 22 | 14
[21] L3 1 g30 1200 720 460 370 © 840 530 1,000 830 « 710 © 1,100 = 2,100
(22] | [22-1] 11 08 09 w07 15 12 07 10 w07 w05 09 = 16
[22-2] 7 7 0 10 20 12 7 6 @) @) 6 (4
PAH
[23-1]
[23-2]
[23-3] [a]
[23-4]
[23-5] [a]
[23-6] [e]
[23-7] b]
23
(23] s I
[23-9] [9.hii]
[23-10]
[1,2,3-c,d]
[23-11] [a,c]
[23-12] [ah]
1
2 PCB PCB
3
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3-2 POPs 28
28 pg/m®
4 5 6 7 8 9 10 11 12 1 2 3
[1] PCB 35 60 59 73 110 62 56 42 22 23 27 33
[2] |HCB 170 170 210 180 220 130 160 170 92 97 110 120
[3] 028 | 014 @ 015 :@ 046 nd 025 | 010 ! 0.6 :tr(0.04)!tr(0.05)° 0.08 : 0.13
[4] 1.0 2.1 11 13 3.9 2.4 2.0 17 0.92 0.76 0.73 0.83
[5] tr(0.05). 0.06 tr(0.05). 0.07 . 011 . 008 . 0.06 _tr(0.05) tr(0.04) tr(0.04) tr(0.04) tr(0.03)
DDT
[6-1] p,p-DDT 042 : 051 0.88 0.88 0.70 0.45 0.34 039 - 021 0.16 0.22 0.18
[6-2] p.p"-DDE 12 - 095 19 16 082 077 073 _ 15 . 13 - 068 068 . 0.40
[6] |[6-3] p,p-DDD 0.041 : 0.038 0.12 0.22 0.12 0.090 | 0.053 { 0.057 : 0.036 : 0.024 { 0.040 : 0.019
[6-4] o,p-DDT 0.44 0.45 0.98 0.95 0.55 0.32 0.31 041 0.30 0.17 0.23 0.21
[6-5] o,p"-DDE 0.17 0.14 0.40 0.30 0.12 0.09 0.12 0.22 0.15 0.11 0.15 0.083
[6-6] 0,p"-DDD 005 i 005 | 019 | 029 | 012 | 009 | 008 | 008 | 0.05 jtr(0.04)i 0.05 jtr(0.03)
[7-1] cis- 1.7 6.1 3.0 4.1 14 7.1 5.4 2.6 11 0.8 11 15
7] [7-2] trans- 1.8 5.9 2.9 4.5 11 7.0 6.0 3.0 12 0.8 11 16
[7-3] 0.23 0.39 0.33 0.35 0.64 0.44 0.41 0.26 0.24 0.16 0.15 0.21
[7-4] cis- 0.18 0.65 0.39 0.60 1.8 0.94 0.59 0.30 0.11 0.08 0.10 0.13
[7-5] trans- 15 5.2 24 3.3 11 5.9 4.3 2.1 0.95 0.66 0.83 12
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3
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POPs

[1] PCB

(20]

1,000m’ —
1 ]
(QFF) (PUF) (ACF)
2 16 2
16 16
20mL 20mL 20mL
2mL 0.5g / (10:90) 0.5g
0.5g / (22:78) 3g
/ (44:56) 5g 0.5g
120mL
=1 GC/HRMS-SIM-EI
50uL
50uL

PCB#9 #19 #70 #101 #162 #178 #205

13C12- 0.1ng

PCB#3 #8 #11 #28 #31 #52 #77 #81 #101 #105 #114 #118

#123  #126 #138 #153 #156 #157 #167 #169 #170 #180

#194 #206  #209 BC,»- Ing

2- -d, 2ng 1,5- 1,2,3.4-
1,3,5,7- 1,2,3,5,7- 1,2,3,5.,6,7-
1,2,3,4,5.6,7- BCo Ing

#189

GC/HRMS-SIM-
EI

28
pg/m
[1-1]1 0.03
[1-2] 0.4
[1-3] 0.07
[1-4] 0.04
[1-5] 0.01
[1-6] 0.01
[1-7] 0.01
[1-8] 0.01
[1-9] 0.008
[1-10] 0.07
[20-1] 0.2
[20-2] 0.07
[20-3] 0.03
[20-4] 0.03
[20-5] 0.02
[20-6] 0.02
[20-7] 0.02
[20-8] 0.02

GC HP6890
MS  AutoSpec Ultima
10,000

(1]

HTS-PCB
60mx=0.25mm

[20]

DB-5ms

60mx0.32mm 0.25um
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[2] HCB
(3]
[4]
[5]
[6] DDT
(7]
(8]

(]

[10]
[11] HCH

(17]

(18]

1,000m’ [«
] ]
(QFF) (PUF) (ACF)
2 16 2
16 16
20mL 20mL 20mL
2mL 8g
1 / (20:80) 60mL
2 140mL
HCB DDT
trans - PCB#15 “C,-  125pg
50uL 13
HCH PCB#70 C,-  100pg
L GC/HRMS-SIM-
EI
GC/Q-
50uL TOF MS-NCI
cis -
PCB#15 “C,-  125pg
50uL 13
PCB#70 °C,-  100pg
L GC/HRMS-SIM-E]
50uL
HCB-"C e e -°Cy, pp'-DDT-PCy
p.p'-DDE-"C,, p p'-DDD-"C,, 0 p'-DDT-"C, 0 p'-DDE-"C,
) ,p’-DDD-BCIZ trans - -13C10 -13C10 cis - -13C10
trans - LBy, BC g cis- By, BCyo
a-HCH-"C¢ p-HCH-"C¢ y-HCH-"C¢ 6-HCH-"C Bey
o- -13C9 p- -13C9 2ng

GC/HRMS-SIM-
EI GC/Q-TOF MS-NCI

28

pg/m’

2] 0.1
3]  0.03
4]  0.02
[5]  0.02
[6-11 0.01
[6-2] 0.02
[6-3] 0.008
[6-4] 0.02
[6-5] 0.02
[6-6] 0.007
[7-11 0.1
[7-2] 0.1
[7-3] 0.09
[7-4] 0.02
[7-5] 0.02
[8-1] 0.03
[8-2] 0.01
[8-3] 0.04
[9-11 0.2
[9-2] 0.09
[9-3] 0.5
[10] 0.007
[11-1] 0.08
[11-2] 0.03
[11-3] 0.06
[11-4] 0.04
[17] 0.2
[18-1] 0.5
[18-2] 0.2

(]

GC HP6890
MS  AutoSpec Ultima
10,000

DB-17ht

30mx0.32mm  0.15um
DB-17ms
30m><0.25mm 0.25pum

DB-5ms
30mx0.25mm 0.25um

(]

GC/MS  Agilent 7200
Q-TOF
13,000

DB-5ms
15m*0.25mm 0.1pm
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[12]

1,000m’ [« BCy 2ng
]
(QFF)
2
20mL
2mL 1mL
L LC/MS/MS-SRM-
ESI-
13A 0.45um

LC/MS/MS-SRM-
ESI-

28

pg/m’

[12] 0.01

LC Shimadzu LC-20A
Prominence
MS ABsiex API4000

Develosil C30-UG-5
150mm><2.0mm Spm
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[13]

[14]

10

1,000m’ —
I ]
(QFF) (PUF)
2 16
16
20mL 20mL
2mL 0.5g / (10:90) 0.5g
0.5g / (22:78) 3g
/ (44:56) 5¢ 0.5g
/ (10:90) 60mL
I— S GC/HRMS-SIM-E]
50uL
50pL
#79 #138 BC - Ing

#206 “C,-  2.5ng

#153 “C,-  2ng
#77 #99 #153 #154 #183 “C,,- Ing
#197 #207 “C - 2ng  #209 C.,-  Sng

GC/HRMS-SIM-
EI

28

pg/m’

[13] 0.07
[14-1] 0.1
[14-2] 0.07
[14-3] 0.1
[14-4] 0.1
[14-5] 0.1
[14 6] 0.4
[

GC HP6890
MS AutoSpec NTS
10,000

BP-1
15mx0.25mm 0.1pm
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[15]
PFOS
[16]
PFOA

1,000m’ PFOS  PFOA “C,- 20ng
] ]
(QFF) (PUF) (ACF)
2 16 2
20mL 20mL 20mL
2mL SmL
0.1mL
Oasis WAX Plus 150mg/6¢cc 0.1% SmL
10mL/ 1mL
L LC/MS/MS-SRM-
ESI-
13A 0.45um

LC/MS/MS-SRM-
ESI-

28
pg/m

[15] 0.1

[16] 0.2

LC Shimadzu LC-20A
Prominence
MS ABsiex API4000

Inertsil ODS-SP
150mm><2.1lmm 3pm
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[19]1,2.5,6,9,10-

LC/MS/MS-SRM-

ESI-
1,000m’ «—
28
] ] D g/m3
[19-1] 0.1
(QFF) (PUF) [19-2] 0.1
[19-3] 0.1
[19-4] 0.1
[19-5] 0.2
2 16
16
LC Shimadzu LC-20A
Prominence
MS ABsiex API4000
Ascentis Express C18
100mm>2.Ilmm  2.7um
20mL 20mL
2mL
/ (22:78) 2¢g
/ (44:56) 1.5 ImL
/ (25:75) 10mL
L LC/MS/MS-SRM-
ESI-
a-HBCD B-HBCD  y-HBCD “C,- 50ng
GC/MS-SIM-EI
[21]
-1,3-
3
— pg/m
[21]20
Tenax TA
0.1L/ x24
-13C60A1ng

L GC/MS-SIM-EI

25

GC/MS  Shimadzu GCMS
-QP2010 Ultra

DB-5ms
30mx0.25mm  0.25um
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(22]

1,000m’ —
] ]
(QFF) (PUF) (ACF)
2 16 2
16 16
20mL 20mL 20mL
0.2mL 1g
1
10mL
2
1 - - |
/ (44:56) 1g
10mL 0.1mL

T

L GC/HRMS-SIM-
El PCB#19 C,-  100pg
2 —
NO-  ( ) 0.01mL
60 30
L GC/HRMS-SIM-E]
0.1mL

PCB#19 C,,-  100pg

B B 0.5ng

EI

GC/HRMS-SIM-

28

pg/m’

[22-1] 2
[22-2] 0.3

GC HP6890
MS  AutoSpec Ultima
10,000

DB-5ms
30mx0.25mm 0.25um
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[23] PAH

1,000m’
|
(QFF) (PUF)
2 16
16
20mL 20mL
0.2mL 1g
10mL 0.ImL
|»GC/HRMS-SIM-EI
-d 1o =d 0.5ng
_13C3 _13C6 [a] _13C6 _13C6 [a] _13C4
[b] e [k] e [ghi]  -PCp
[123-cd] -®Cq [a,h] BCcs 0.5ng

EI

GC/HRMS-SIM-

28

pg/m’

[23-1]1 10
232] 9
[23-3] 10
[234] 9
[23-5] 10
[23-6] 10
2371 9
[23-8] 10
[239] 10
[23-10] 10
[23-11] 10
[23-12] 9

GC HP6890
MS  AutoSpec Ultima
10,000

DB-17ht
30m><0.32mm 0.15um
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