


(Cd) (Pb) (As) (Ca)

500mL 500mL
2 1000mL






(TBT TPT) (p,p’-DDE p,p’-DDD)

1000 100

p,p"
10mL 10mL

100mL 100mL



TBT 0.069pg/L  (0.0046pg/L
TPT 0.095pg/L  {0.0064g/L
0,p"-0DE |0.18pig/L  {0.084pag/L
0,p"-00D |0.12pg/L  {0.066ja0/L






















(PDb)
(AS)

(Cd)

(Ca)



**

S.D. CV %

(mg/L) | (mg/L) (mg/L) (mg/L) | (mg/L)
407 1 0.0653 | 0.567 868 0.00182 |11.5 |0.0373
396 | 0.0364 | 0.00673 | 18.5 | 0.0109 0.0587 | 0.0374
419 |(12.1 1.95 16.1 [0.0305 |22.3 12.5
406 |12.3 1.24 10.0 |8.01 16.3 12.5
352 | 0.116 |1.41 1220 | 0.00227 |26.5 |0.0399
327 | 0.0392 | 0.00520 | 13.3 |0.0200 | 0.0566 | 0.0399
336 | 5620 658 11.7 5.92 | 9210 | 5630
322 | 5620 249 4.4 14700 6550 | 5620
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13

Grubbs

102

ol
167

83

409

3.1CP
4.1CP




(mg/L) S.D.(mg/L) CV %

1 63 | 0.0399 0.00379 9.5
2 37 | 0.0347 0.00493 14.2
1 12 | 0.0420 0.00553 13.2
2 41 | 0.0347 0.00916 26.4
ICP
1 46 | 0.0378 0.00300 7.
2 110 | 0.0351 0.00798 22.7
ICP
1 7 |0.0388 0.00241 6.
2 74 | 0.0353 0.00629 17.8

1 1 ICP

ICP 2 ICP 1




Z Grubbs
1. 132 0 0 0 0 0
2. 23 0 0 2 0 2
3.1CP 190 0 0 8 2 10
4.1CP 74 0 0 1 0 1
5. 0 - - - - 0
419 0 0 11 2 13




(mg/L) S.D.(mg/L) CV %

1 55 12.9 0.923 7.1
2 77 11.6 1.48 12.7
1 3 13.8 2.21 16.1
2 18 12.7 1.40 11.0
ICP
1 27 12.7 0.422 3.3
2 152 12.1 1.21 10.0
ICP
1 4 13.1 0.528 4.0
2 69 12.7 0.811 6.4

1 2 ICP 1

1 2 ICP 1
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Grubbs
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14

Grubbs

15
127
164

26

336

3.1CP

ICP







(ng/kg)

S.D.
(ng/kg)

(ng/kg)

(ng/kg)

(mg/kg)

313
300

42.2
40.5

16.1
8.08

38.0
19.9

16.6
16.6

242
61.6

41.3
41.2

218
185

142
16.9

885
4.10

625
24.9

0.00189
2.43

8900
29.8

16.3
15.9
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4.

5.
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Grubbs

45
47

2
10
24

1

I1CP

2.

1 N M < W

ICP

3.

| M < W







.

ICP
249.678 nm
1 4 5(5/39=13%)
7 27 34
249.773 nm
2 13 15(15/58=26%)
22 21 43
208.959 nm
0 3 3(3/62=4.8%)
9 50 59




(TBT TPT)

(p,p’-DDE p,p’-DDD)



S.D. CV %
(

(po/L) | (po/L) (po/L) | (Mo/L) | (Mg/L) | (Mg/L)
54 1 0.00525 | 0.00190 | 36.2 | 0.00305|0.0129 | 0.00489
52 1 0.00497 | 0.00123 [ 24.7 | 0.00305 [ 0.00861 | 0.00482 | 0.0046
56 | 0.00867 | 0.0106 | 122 0.00347 | 0.0828 | 0.00659
52 | 0.00666 | 0.00115 | 17.3 (0.00347 | 0.0101 | 0.00656 | 0.0064

* ND

*% -

TBTO
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cv( )
(Lg/L) ( ) (pg/L) *
63 87 403 36.9 100.8 -
95 259 43.3 81.9 0.003
11 99 0.103 29.5 86.0 0.01
12 |[17ax- 27 0.0276 48.1 92.0 0.0001
12 |1783- 28 0.0223 40.8 89.2 0.0001
12 24 0.0372 42.3 93.0 0.0001
19 49 0.0696 21.8 100.9 0.001 *
20 52 0.00497 24.7 108.0 0.01 =
0.0003 *
19 50 0.0949 21.5 99.8 0.001 *
20 42 0.00666 17.3 104.1 0.01 =
0.0002 *
¢ >
~GC/MS ~GC/FPD

- -GC/MS




S.D. |V
(
(ML) | (M/L) (MO/L) | (Mg/L) | (bo/L) | (Mg/L)
0,0"-D0 | |51 10.0763 |0.0147 | 19.3]0.0243 |0.132 |0.0763
: 48] 0.0756 | 0.00920 | 12.0]0.0495 |0.0943 |0.0761 |0.084
0,0°-00 | | 50]0.0629 [0.0050 | 23.8]0.0225 |0.125 |0.0618
) 491 0.0625 |0.0109 | 17.3]0.0335 |0.0953 |0.0618 |0.066

1 =

\D
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pp-

H19( 41) |H20( 51)
g/l 0.18 0.084
3
96. 1 90.0  *
Vv |17.5 12.0 *
p p°-
H19 ( 41) |H20( 51)
g/l 0.12 0.066
1 2
98.3 04.7  *
Vo |17.7 17.3  *







S.D. v %
* (ng/g) | (ng/9) (ng/7g) | (ng/g) | (ng/9)
2,3,7,8-TeCDD 127 | 0.0952 | 0.0151 | 15.9 | 0.040 0.20 | 0.0945
124 | 0.0951 | 0.0100 | 10.6 | 0.071 0.13 | 0.0948
1,2,3,7,8-PeCDD 127 | 0.362 0.0581 16.0 0.14 0.79 0.370
124 | 0.362 | 0.0356 | 9.8 |0.25 0.45 | 0.370
1,2,3,4,7,8-HxCDD 127 | 0.467 0.0734 15.7 0.16 0.92 0.475
124 | 0.468 [ 0.0509 |10.9 |0.31 | 0.60 |0.480 |
1,2,3.6,7.8-HxCDD | | 127 | 0.956 | 0.160 |16.8 | 0.30 2.0 0.970
124 | 0.958 | 0.107 |11.2 [0.59 | 1.2 |0.970 |
1,2,3,7,8,9-HxCDD | | 127 | 0.615 |0.108 |17.5 |0.17 1.1 0.635
124 | 0.618 | 0.0848 |13.7 | 0.33 0.82 | 0.640
1,2,3,4.6,7.8 127 | 4.71 1.07 22.7 | 1.1 11 4.85
-HpCDD 124 | 4.71 0.816 17.3 2.3 6.9 4.90
0CDD 127 | 4.51 1.41 31.3 | 0.61 11 4.70
126 | 4.46 1.29 20.0 | 1.4 7.0 4.80




S.D. CV %
* (ng7g) | (ng/9) (ng7g) | (ng/7g) | (ng/g9)
2,3,7,8-TeCDF 127 | 0.586 0.0832 | 14.2 | 0.29 1.1 0.580
124 | 0.586 0.0640 | 10.9 | 0.45 0.79 0.580
1,2,3,7,8-PeCDF 127 | 0.606 0.118 19.5 0.23 1.3 0.610
124 | 0.606 0.0897 | 14.8 | 0.35 0.81 0.610

| 2,3,4,7,8-PecOF | | 127 | 0.544 | 0.0767 |14.1 |0.22 | 1.1 | 0.550
124 | 0.545 0.0484 8.9 |0.41 0.68 0.550
1,2,3,4,7,8-HxCDF 127 | 0.408 0.0782 | 19.2 | 0.14 0.92 0.400
124 | 0.408 0.0552 | 13.5 | 0.25 0.56 0.400

 1,2,3.6.7.8-HxcDF | | 127 | 0.465 | 0.0782 | 16.8 |0.15 | 0.97 |0.470
124 | 0.466 0.0530 | 11.4 | 0.31 0.59 0.470

| 1,2,3.7.8,9-HxcOF | | 127 | 0.0548 | 0.0132 |24.1 |0.015 | 0.12 |0.056
123 | 0.0544 | 0.00983 | 18.1 | 0.025 0.084 | 0.056

 2,3,4.6,7,8-HxcOF | | 127 | 0.409 | 0.0798 |19.5 |0.13 | 0.93 |0.410
124 | 0.409 0.0560 | 13.7 | 0.24 0.58 0.415
1,2,3,4,6,7,8 127 | 0.767 0.167 21.8 |0.15 1.5 0.800

| -WpcOF |  |124)0.771 |o0.138 |18.0 |0.35 | 1.0  |0.800
1,2,3,4,7,8,9 127 | 0.153 0.0335 | 21.9 | 0.037 0.34 0.160
~HpCDF 124 | 0.153 0.0259 | 16.9 | 0.065 0.19 0.160
OCDF 127 | 0.261 0.0760 | 29.1 | 0.046 0.60 0.280
126 | 0.258 0.0700 | 27.1 | 0.083 0.36 0.280
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S.D. CV
* (ng/g) | (ng/g) (ng/g) | (ng/g) | (ng/g)
3,4,4" 5-TeCB 127 1 0.0692 | 0.00906 | 13.1 | 0.030 0.13 0.0695
123 [ 0.0694 | 0.00604 | 8.7 |0.056 |0.087 |0.0700
sataTes | | 1270.276 |0.0362 |13.1 |0.12 |0.54 |0.280 |
123 [ 0.277 | 0.0209 | 7.6 |0.23 0.34 0.275
3,3",4,4 ,5-PeCB 127 [ 0.213 | 0.0309 |14.5 [0.098 |0.41 0.210
124 [ 0.213 | 0.0220 |10.3 |0.17 0.28 0.210
3,3",4,4",5,5" 127 [ 0.0832 |0.0144 |17.3 |0.036 |0.18 0.0820
“HXCB 120 [ 0.0819 | 0.00739 | 9.0 |0.062 |0.099 |0.0820




S.D. CV %
* (ng/g9) | (ng/9) (ng/7g9) | (ng7g) | (ng/g)
2°,3,4,4" ,5-PeCB 127 | 0.0327 | 0.00468 | 14.3 | 0.014 0.067 0.0330
125 | 0.0326 | 0.00319 | 9.8 | 0.024 0.044 0.0330
 2.37,4,4",5-pecB | | 127 | 0.142 |0.0626 |44.1 |0.071 |0.60 | 0.130 |
123 | 0.132 0.0190 | 14.4 |0.11 0.19 0.130
 2.3.37,4,47-PecB | | 127 | 0.115 |0.0378 |32.9 |0.049 |0.33 | 0.110
122 | 0.109 0.0185 | 17.1 | 0.086 0.17 0.102
 2.3.4.47,5-pec8 | | 127 | 0.0271 | 0.00395 | 14.6 |0.011 |0.053 |0.0270 |
124 | 0.0269 | 0.00265 | 9.9 | 0.019 0.033 0.0270
2,3",4,4%,5,5" 127 | 0.0470 | 0.00745 | 15.8 | 0.022 0.096 0.0460
s | [122]0.0465 |0.00399 | 8.6 |0.038 |0.058 | 0.0460
2,3,3",4,4%,5 126 | 0.0896 | 0.0198 |22.1 | 0.038 0.20 0.0858
s | [114]0.0855 |0.00604 | 7.1 |0.071 |0.11  |0.0850
2,3,3%,4,4" 5" 127 | 0.0596 | 0.00830 | 13.9 | 0.025 0.12 0.0590
~HxCB 123 | 0.0593 | 0.00459 | 7.7 | 0.049 0.069 0.0585
2,3,3%,4,4",5,5" 127 [ 0.0825 | 0.0121 | 14.7 | 0.043 0.19 0.0820
~HpCB 124 | 0.0823 | 0.00669 | 8.1 | 0.065 0.10 0.0820
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S.D. |CVY

(na/g) | (na/q) (na/q) | (na/q) | (no/g)

PCDDs  PCDFs 127|1.66 |6.38 |385 [0.40 |73 1.10

1231.09  [0.0972 | 8.9 |0.78 1.4 | 1.10
DL-PCB 1271 0.0324 |0.0956 |295 [0.011 | 1.1  |0.0240
1231 0.0239 |0.00238 | 9.9 [0.018 | 0.030 |0.0240

(PCDDs  PCDFs) 1271 1.69 0.56 387 |0.41 15 1.10

(OL-PCB) 123|1.11  ]0.0998 | 9.0 [0.80 1.4 |1.10

TEF WHO/IPCS 2006 TEF
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