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BOD COD

VOC PAHS
PCB POPs

GC => GC/MS LC/MS

=>

=>



0.04ppm
0.1ppm
(48. 5.16 )

10ppm

20ppm (48.5.8 )

0.10mg/m3
0.20mg/m3
(48. 5.8 )

0.04ppm
0.06ppm
(53.7.11 )

0.06ppm
(48.5.8 )



0.003mg/m3
(H9.2.4 )

0.2mg/m3
(H9.2.4

0.2mg/m3
(H9.2.4

0.15mg/m3
(H13.4.20 )
3
1 0.6pg-

TEQ/m3
(H11.12.27 )



0.0lmg | 0102 55
38.1.2 38.2 38.1.2 38.3

0.0lmg | 54

0.05mg | 65.2

0.0lmg | 61.2 61.3

0.0005mg |

0.02mg | 0125 5.1 5.2 5.3.2

0.002mg | 0125 5.1 5.2 531 541 55
1,2- 0.004mg | 0125 5.1 5.2 531 5.3.2
1,1- 0.02mg | 0125 5.1 5.2 5.3.2

-1,2- 0.04mg | 0125 5.1 5.2 5.3.2

1,1,1- mg | 0125 5.1 5.2 531 541 55
1,1,2- 0.006mg | 0125 5.1 5.2 531 54.1 55

0.03mg | 0125 5.1 5.2 531 541 55

0.01mg | 0125 5.1 5.2 531 541 55
1,3- 0.002mg | 0125 5.1 5.2 531

0.006mg |

0.003mg |

0.02mg |

0.0lmg | 0125 5.1 5.2 5.3.2

0.0lmg | 67.2 67.3

10mg | 43.2.1 43.2.3 43.2.5 431

0.8mg | 34.1

img | 47.1 47.3
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POPs
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CGC/HR-MS
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Cl

9 POPs

cl Cl ] Cl
Cl / Cl
cl Cl
Cl cl cl d Cl

Cl ~/ C
Heptachlor ct- Heptachlor epoxide HCB -

Mirex

| ClI | Cl | Cl | Cl | Cl
Cl
I cl g Cl Cl cl @ cl @ cl @
C cl cl cl ¢ cl ¢ cl
|
! a’ ¢ a

t-Chlordane c-Chlordanet-Nonachlor c-Nonachlor Oxychlordane

Dieldrin Endrin p,p’-DDT  p,p’-DDE

Cl

A ks B B B S




- ((
)
ACF

High volume (HV)
/700 L/min
24hrs (1,000m3) x 3

(QFF)+PUF(

or

Middle volume (MV)
100 L/min
7 days (1,000m3) x 1




Alr HV/MV sampler
QFF (particulates)

——PUF (less volatile)




4 )

~*High Volume (HV) Air Sampler i

. Adsorbents /00L/min

Travel blank 24hrs (1,000m3) x 3
- i J
 I3C-surrogates——= v A

Extraction!

13C.Svringe Clean-upl
yring " GC/HR-MS
spiké | Gc/MS analysis ||< GC/NCI-MS
_ GC/LR-MS

Data Evaluatlon




QA/QC

HV sampler .
2 MPET QFF(particulates) Travel

——PUF(less volatile) Blank
=:—A_:ACF(more volatile / Surrogates
- Contamination /

7z Operation
(adsorbents/ampiy nt Blank

\

\J
QO

g

&

"Break throughk

V Extractio Syringe
Contamjsfation / Spike

Clean-up
Loss High resolution
l Final volume m/z for

Analysis| Interferences =7~ | quantation
lonization efficiency Confirmation

Interference




Samples/blanks

|

—13C-surrogates

Extraction/clean-up

13C-SS —— j
Analysis

Native
Surrogate

Surrogate /

SS

Surrogate
SS

Atmospheric
concentration Standard

Surrogate

i

Calibration lines




Soxhlet
Extractor




Surrogates:

HCB 13C4,-HCB Aldrin 13C,,-Aldrin
Dieldrin  13C,,-Dieldrin  Endrin 3C,,-Endrin
Mirex 13C,,-Mirex

Toxaphene (13C,,-trans-Chlordane)

Heptachlor 3C,,-Heptachlor
13C,,-cis-Heptachlor epoxide

Chlordane 13C,,-trans-Chlordane
13C,,-trans-Nonachlor, -cis-
13C,,-Oxychlordane

DDT 13C;,-p,p’-DDT, -0,p’-
13C12_p’p"DDE’ 'in"

Syringe Spike:
13C,,-2,2',4,4',5,5-HXCB(PCB #153)




o

C
=

Pre-cleaning
600 , >6hrs

Hot water
Soxhlet (Acetone
16~24hrs)

Soxhlet

1)Acetone 2~3hrs
2)Toluene 16~24hrs
3)Acetone wash
4)Dry under vacuum

Extraction

Soxhlet Extraction
(Acetone: 16~24hrs)

Soxhlet Extraction
(Acetone: 16~24hrs)

Soxhlet
1) Acetone 2~3 hrs
2) Toluene 16~24hrs



Method Crude Extracts

Evaporate l‘
Florisil Column Chromatography “
5% Ether/Hexane 20% Ether/Hexane

Heptachlors, Toxaphene

Dieldrin
Endrin
Chlordanes, Aldrin |

Silicagel Column I
Hexanel 25% lEther/ Hexane
PCB, HCB, Aldrin, MirexE Toxaphene, othersE

PCB, HCB, DDTs, Mirex




GC/MS Condition

/GC )
Injector temp. 260

Injection Splitless

Injection volume 1.0 ul

Temp Control

40 (1 min)—- (10 /min) - 280 (hold)

Column HT-8 (SGE) 50m x 0.22 mm
\ 0.25 um /

* Oxychlordane and Heptachlor epoxide could not be
separated on DB-5 but could be separated on HT-8.



HR-MS Condition

POPs Quantitation Confirmation Surrogates

a-, B-, y-HCH 218.9116  216.9145  224.9317 (13Cy)
o,p’-, p,p’-DDT 235.0081  237.0058  247.0484 (1°C,,)
o,p’-, p,p’-DDD 235.0081 237.0058

o,p’-, p,p’-DDE 246.0003  247.9974  258.0406 (13C,,)
Heptachlor 271.8102  273.8072  276.8269 (3C,,)
cis-Hept. epoxide 352.8442  354.8413  362.8778 (1°C,,)
trans-,cis-Chlordane372.8260  374.8230  382.8595 (13C,,)
trans-,cis-Nonachlor406.7870  408.7840  416.8205 (*3C,,)
Dieldrin 262.8570  264.8540  269.8804 (3C,,)
Endrin 262.8570  264.8540  269.8804 (3C,,)
Oxychlordane 386.8052  388.8023  396.8388 (13C,,)
HCB 283.8102  285.8072  289.8303 (3Cy)
Aldrin 262.8570  264.8540  269.8804 (1C,,)
Mirex 271.8102  273.8072  276.8269 (3C,)



NCI-LRMS
Quantitation Confirmation Surrogates

Heptachlor 300 266 310 (3C,y)
Hept. Epoxide 388 282 398 (3C,p)
Aldrin 330 237 342 (13C,,)
Endrin 380 346 392 (13C,,)
Mirex 368 403 378 (3C,p)
Toxaphene

Octachlorobornane

(B8-1413) 377 375

Nonachlor bornane
(B9-1679,B9-1025) 413 411

13C-PCB 153(SS) 372 (1°C,,)




MDL MOQL




POPs




No.1l

No.3

No.8

No.9

No.10

No.11

No.12

No.13

No.18

No0.22

No.27




1979 -20
2004

- - LRSS EaT T EIE -: -|r.||..=.'- -“:




1985

8 x 2

1985

150 x 18

1986 ;

150 x 15

NIST; Gaithersburg
80 x 4

1979 ; 20 x 3

=>
150 x 20

2001

NIST Charleston
- 150 x 27
80 x 10

o T
T e
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(1)

: -

L oy T

300
H
i
|2
1a
Y ]
I £
i
——t1
1)
Cd 0.2 7.3 0.2 6.5 Cd 0.2 5.6 0.1 4.4
Cu 1.7 2.5 1.7 2.4 Cu 2.0 1.8 1.9 2.8
Mg 808 0.7 801 2.0 Mg 628 0.8 606 31
Mn 4.0 6.4 3.8 6.1 Mn 2.4 5.7 2.3 4.0
Ni 6.5 3.5 6.4 2.8 Ni 3.1 2.2 3.0 3.8
Zn 9.1 1.2 9.0 2.5 Zn 13.3 1.0 13.0 2.5
P 974 04 968 2.5 P 1264 1.1 1224 3.9
S 2753 0.6 2707 3.0 S 2190 1.1 2117 3.5
As 2.5 9.6 2.5 6.5 As 1.3 7.1 1.2 9.9
B 4.0 4.5 3.9 5.0 B 2.8 6.8 2.6 2.7
H164
onp
moP
OBPA
ONPEIO IK
HNPE20
n HOPE10 720
I |ﬂL BOPE20
60 4
3
5
HI75 ) 2
anp 1
mBPA
oop
o
= 0
@ OPE10
B OPE20

| 0 | P |
| P O O | |

LN

60

MQ

MQ




19
15

23

21

20

20
26

10

25

24

20
11

24
24
20

14
23
26

16

12

20

17
476

H16

22

H15

20

H14

22

H13

23

H12

22

H11l

22

H10

21

HO9

22

HO8

21

HO7

20

HO6

20

HO5

21




. "This forum will
I nternan on al focts on environmental

specimen banking as applied

E nvironme ntal o environmenial research and

monttoring, quality assurance, and the

S DECI men Ba n k health of biota and ECosysiems.
' The goal is to increase international
Symposium| .~ -

cooperation in environmenial O

L

specimen banking.

November 13—15, 2005 Charleston, SC

About the IESB Symposium
Location and Accommodations
International Committee

Local Committee

Agenda at a Glance

Call for Papers
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NOAA

CMDL | (—) NIES95 Scale
(320~390 ppm)
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