Hewlett Packard HP 5890 gas chromatograph

Detector (ECD) Hewlett Packard HP 3393 A integrator

- Constant temperature water bath
Ozonizer (Goodland 0z 2002 )
- Manual Hand Operated Crimper
Gammacell 220

- Pressure-Lok Series A2 gas- tight syringe 2ml

- micropipet 10, 100, 200, 1000 (it

- pipett 25 ml

- volumetric flasks 25,100, 250, 1000, 2000 ml

- serum vials 50 ml

- biggers, dropper

- black rubber septa, aluminum foils, aluminum caps.
500 ml

Electron Capture

serum vial detergent (HNO3:

double distilled water 150 C 3
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3.2
- Trichloroethylene
- Tetrachloroethylene M & B Laboratory Chemical, Dagenham
England
- 1,1, 2-Trichloroethane  Eastern Kodak Company Rochester. NY. USA
- anhydrous sodium sulfate (AR. Grade)  Carlo Erba Reagent
(AR. Grade) M & B Laboratory Chemical, Dagenham
England
Methanol (AR. Grade)  Carlo Erba Reagent
2 Barnstead
31 chlorinated hydrocarbons
% Purity 20 °C
Trichloroethylene 99.00 1.46
Tetrachlorethylene 99.00 1.65

1,1,2-Trichoroethane

99.00 1471
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33
331 Trichooethylene !
pipet TCE Micropipet 10 jal 5 {l
volumetric flask 100 ml methanol 100 ml
TCE  methanol 73 ppm
pipet TCE  Methanol 73 ppm
100 | volumetric flask 100 ml TCE
methanol 100 ml TCE
73 ppb
pipet TCE 73 pph
3.2 volumetric flask 250 ml TCE
250 ml' TCE
<
3.2 TGE pipet
TCE
TCE
TCE (4 (ppb)
1 0.002
18 0.005
35 0.010
175 0.051
350 0.102
1750 0511
5550 1.62



332

volumetric flask

pipet

TCE
TCE

3.3
TCE

333

volumetric flask

19

Trndnoroethylere
pipet TCE Micropipet 1 1 5
100 ml methanol ! 100 ml
TCE  methanol 73 ppm
TCE  methanol ' 13 ppm
3.3 volumetric flask 250 ml
I 250 ml
3.3

TCE  methanol pipet

TCE (ppb)
TCE  methanol ()
5 1.46
20 5.84
40 11,68
80 23.36
200 58.4
340 99.28
520 151.84
Tetradnoroethylene
pipet PCE Micropipet 10 Til 5 1
100 ml methanol ! 100 ml

TCE  methanol 81 ppm



pipet PCE  Methanol
90 volumetric flask 100 ml
methanol I 100 ml
72.9 ppb
pipet PCE
3.4 volumetric flask 250 ml
I 250 ml
34
34 PCE i
PCE
PCE (") PCE
20
34
174
343
2400
5000
334 Teradooethylene

pipet PCE Micropipet
volumetric flask 100 ml methanol
TCE  methanol
pipet PCE  methanol
3.5 volumetric flask
PCE
PCE

73 ppb

pet

(ppb)
0.006

0.01
0.0507
0.1
0.7
1.458

10 |
I
81 ppm
250 ml
250 ml
3.5

81 ppm
PCE

20

PCE

PCE

5

81 ppm

PCE

100 ml
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35 PCE  methanol pipet
PCE
PCE PCE (pph)
methanol (pii)
5 1.62
20 6.48
40 12.96
80 25.92
180 58.32
320 103.68
465 150.66
335 Intemdl standard
pipet 1,1,2-Trichloroethane Micropipet 50 fil
micropipet 100 |l volumetric flask 25 ml methanol
25 ml 1,1,2-Trichloroethane
methanol 2942 ppm
pipet 1,1,2-Trichloroethane ~ Methanol 750 fil
volumetric flask 250 ml 1,1,2-Trichloroethane
methanol 250 ml
PCE 8.826 ppm
336 TCE
pipet TCE Micropipet 10 |il 5 il
volumetric flask 100 ml methanol oo M

TCE  methanol 73 ppm
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pipet TCE  methanol 73 ppm
3.6 volumetric flask 1000 2000 ml
TCE 1000 2000 ml
TCE
3.6
3.6 TCE  methanol pipet
TCE
TCE  methanol (pi) (ml.) TCE (ppb)
52 1000 151.84
104 2000 151.84
TCE 2000 ml TCE
5 TCE
151.84 ppb 5
337 PCE
pipet PCE Micropipet 10 pi 5 pi
volumetric flask 100 ml methanol 100 ml
PCE  methanol 81 ppm
pipet PCE  methanol 81 ppm
3.7 volumetric flask 1000 2000 ml
PCE 1000 2000 ml

3.7

PCE



PCE  methanol pipet

3T
PCE
PCE  methanol (") (ml) PCE
(ppb)
48 1000 155.52
96 2000 155.52
PCE ' ' 2000 ml PCE
5 TCE
155.52 ppb 5
338 NN
(NaNQOg)
3.8
3.8
NaNQg
(mg. (ppm)
5 1
25 5
30 6

50 10

23



339 TCE
3.3.6
338 TCE
1,56
3310 PCE
3.3.6
338 PCE
1,5,6

34 Gas Ghraretogaphic Condtions®L

3.9 GC Condition ECD Detector®

GC Parameter
Analytical Column

Temperature Program

Splitless time
Split Ratio
Flow Rate of Carrier Gas (Fie)
n2
Detector
Detector Tempterature

Inlet Temperature

24

151.84 ppb
10 ppm

155 ppb
10 ppm

TCE  PCE

GC Condition

25 m X0.32 m ID,. HP-5 (5% Phenyl Methyl

silicone) Capaillary column

36 ¢ (1min)to 100°c (100 min)

at5 °c/min,
0.60 min,
25: 1
1.50 mL/min. '
40.00 mL/min.
Electron Capture Detector (ECD)
300 ¢
150 ¢
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351 Bdard dandard Cdibraion Qe TCE

1. pipet TCE 33.1
25ml, serum vial 50 ml anhydrous sodium sulfate 13

serum vial

2. serum vial aluminum foil, black rubber septum aluminum
(crimp)i  manual Hand Operated Crimper

3. 1 constant temperature water hath

60 C 60

4, TCE  serum vial 1ml Press-Lok Series A2

gas tight syringe 2ml gas chromatograph GC condition
3.9

) rsp amt gas chromatograph

External Standard Calibration Curve  TCE 31

352 Bderd standard Cdlibration Qunve RCE

25

1. pipet PCE 3.3.3
25 mi serum vial 50 ml anhydrous sodium sulfate 13

serum vial

2. serum vial aluminum foil, black rubber septum aluminum cap
(crimpy manual Hand Operated Crimper

3. 1 constant temperature water bath

60 C 60
4 PCE  serum vial Lml Press-Lok Series A2

gas tight syringe 2 ml gas chromatograph GC condition
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rsp amt gas chromatograph
External Standard Calibration Curve ~ PCE 3.2

353 Inerd standard Cdlibration Qne TCE

1 pipet TCE 3.3.2
25 ml serum vial 50 ml anhydrous sodium sulfate 13
1,12 -trichloroethane” 8.826 ppm 65 I serum vial
2. serum vial  aluminum foil, black rubber septum  aluminum cap
(crimp)t  manual Hand Operated Crimper
3. 1 constant temperature water bath
60 °C 60
4, TCE  serum vial 1 ml Press-Lok Series A2
gas tight syringe 2 ml gas chromatograph GC condition
3.9
) rsp ratio  amt ratio gas chromatograph

Internal Standard Calibration Curve  TCE 3.3

26
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354 Inerd sandard Cdibration Qne RCE

1-pipet PCE 3.3.4
25 ml serum vial 50 ml anhydrous sodium sulfate 13
1,1,2 -trichloroethane® 8.826 ppm 65 serum vial
2. serum vial aluminum foil, black rubber septum aluminum cap
(crimp)i  manual Hand Operated Crimper
3. 1 constant temperature water hath
1 60°C 60
4, PCE  serum vial Lml Press-Lok Series A2
gas tight syringe 2 ml gas chromatograph GC condition
39
rsp ratio  amt ratio gas chromatograph

Internal Standard Calibration Curve PCE 3.4
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B <
2000 1 b
7000
6000 A
5000 -
4000-‘{ 74
3000 - /
2000—:
] rsp=4.94e+003(amt)+537
1000—: |
. re—0.999
-_)—
0 P YTEGT-TOR 1 TS TS5 o 2 T
0.0 0.5 et o & 1.5
amt
31 External Standard Calibration Curve ~ TCE
amt = amout of TCE in ppb
rsp = peak area
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14000 {
12000{
10000{;
8000{
6000{
4000{

2000 J

rsp=8.55e+003 (amt)+496

2 = 1.000

3.2

0.5 1.0 f

amt

»

External Standard Calibration Curve PCE

amt
sp

amout of PCE in ppb
peak area



30

1.
i“.o' |
/

1.4 1
1.2 1
1.0
0.8
0.6 b/

1

I
0.4

1 rsp ratio=10.1(amtratio)+0.344
0.2 1 r

1 = 0.66%
00 T +b—r 1 e
0.0000 0.0500 0. 1000
amtratio
3.3 Internal Standard Calibration Curve ~ TCE
Rsp ratio peak area standard
peak area internal standard
Amt ratio cone, of standard

cone, of internal standard
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" 40

507

301
20

1O

3

rsp ratio=8.02(amt ratio)+0.993

2 = 1.000

amtratio

3.4 Internal Standard Calibration Curve PCE

Rsp ratio = Peak area standard
peak area internal standard

Amt ratio = cone, of standard

cone, of internal standard
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36 (The Prooedure for
cheddng the Accuracy of Headspeoe Andlysis Tedmique)
pipet TCE ~ PCE  Micropipet 101il 5 pi volumetric flask
100 ml 1 methanol 100 ml
TCE  PCE  methanol 73 ppm 81 pph
pipet TCE PCE  methanol 73 ppm
81 ppm volumetric flask 250 ml 1
TCE  PCE  methanol 250 ml
TCE  PCE TCE  PCE 52.56
51.84 ppb
1 pipet TCE ~ PCE 25 ml serum vial 50 ml
5 anhydrous sodium sulfate- 13
1,1,2-trichloroethane 8.826 ppm 65 pi serum vial

2. serum vial  aluminum foil, black rubber septum  aluminum cap
(crimp)t ~ manual Hand Operated Crimper

3, 1 constant temperature water bath
60 °C 60

4. 0GB PCE serum vial 1 ml Press-Lok
Series A2 gas tight syringe 2ml| gas chromatograph
GC condition 3.9

6. TCE  PCE internai standard curve

33 34
6. TCE PCE

calibration curve



3.7 Limit of Quantitations

Limit of Quantitaton ~ TCE ~ PCE

TCE PCE 6
0.002-0.5 ppb  0.006-0.7 ppb TCE PCE (
331  333)
L pipet TCE PCE
5 serum vial 50 ml anhydrous
sodium sulfate 13 1,1,2 - trichloroethane” 8.826 ppm

65 ( serum vial
2. serumvial  aluminum foil, black rubber septum  aluminum cap
(crimp)i  manual Hand Operated Crimper

3. 1 constant temperature water bath
60 C 60
4, PCE  serum vial Lml, Press-Lok Series A2
gas tight syringe 2 ml gas chromatograph GC condition
39
b, rsp ratio gas chromatograph GoRSD
6. %RSD TCE

0oR 10 LOQ

33

25 ml

PCE
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50 mL Serum Vial

Withdraw gas
1.00 mL.

GC
35

— 65 /U;L STD in wa.er

>

25.00 niL Water
13.00 g Na,SOy

7/
7

Shake 1 minutes

60 °C

34

» Aluminum Cap
-~ Black Rubber Seprum

—
=N
N

k- Aluminum Foil -

60 mi .
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38 TTE RE :

TCE PCE
external standardization external standard curve 31 3.2
1. pipet 25 ml serum vial 50 ml anhydrous

sodiumsulfate 13
2. serum vial  aluminum foil, black rubber septum  aluminum cap
(crimp)i  manual Hand Operated Crimper

3 1 constant temperature water bath
60 C 60
4, TCE PCE serum vial 1 ml Press-Lok
Series A2 gas tight syringe 2l gas chromatograph
GC condition 39
b. TCE  PCE external standard curve
3l 32
-39 TCE
TCE 3.3.6
500 ml 10 500 ml Seal petroleum gel
C0-60

X 203<3 641k ° |
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3.10

Dose (Gy) ()
96 57
188 119
281 181
373 243
465 305
558 367
650 429
742 491
835 553
926 615
'3.10 391310 1311 312
313 314 2
TCE |
TCE GC  GCCondition 39
1 pipet TCE 25 ml
1,1,2 -trichloroethane 8.826 ppm 65 (il serum vial
50 ml anhydrous sodium sulfate 13

2. serumvial  aluminum foil, black rubber septum  aluminum cap
(crimp)t manual Hand Operated Crimper

3. 1 constant temperature water bath
60 C 60
4, TCE serum vial I ml Press-Lok Series A2
gas tight syringe 2 ml gas chromatograph
5 TCE internal standard curve

33
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310 PCE
PCE 3.3.7
500 ! 10 500 ! Seal petroleum gel
C0-60 3.10
PCE
PCE PCE
PCE GC  GC Condition 3.9

L pipet 25 ml 1,1,2-trichloroethane '
8.826 ppm 65 serum vial 50 ml anhydrous sodium sulfate
13

2. serumvial  aluminum foil, black rubber septum  aluminum cap

(crimp) manual Hand Operated Crimper
3. constant temperature water bath
60 °0

4, PCE  serum vial Lml, Press-Lok Series A2
gas tight syringe 2 ml gas chromatograph

) PCE internal standard curve

, 3.4
31 TCE
gas ozone ozonizer flow rate 98 mg / hr
TCE 3.3.6 TCE

311
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311 ozone
ozone
(ppm) ()
1.63 5
3.26 10
6.53 20
9.8 30
13.0 40
16.3 50
gas ozone 500 ml 10 500 ml
Seal petroleum gel 3.10
TCE
TCE TCE
TCE GC  GC Condition 39
L pipet 25 ml 1,1,2 -trichloroethane
8.826 ppm 65 (Il serum vial 50 ml anhydrous

sodium sulfate 13
2. serumvial  aluminum foil, black rubber septum  aluminum cap
(crimp)t ~ manual Eland Operated Crimper

3 1 constant temperature water bath
, 60 C 60
4, TCE serum vial 1ml Press-Lok Series A2
gas tight syringe 2 ml gas chromatograph
) TCE internal standard curve
"33
6. ozone 311

0zone
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312 PCE
gas ozone ozonizer  flow rate 98 mg / hr
PCE 3.3.7 PCE
311
gas ozone 500 ml 1 500 mli
seal petroleum gel 3.10
PCE
PCE
PCE PCE GC ~ GC Condition 3.9
1 pipet 25 ml 1,1,2 -trichloroethane
8.826 ppm 65 1 serum vial 50 ml anhydrous

sodium sulfate 13
2. serumvial  aluminum foil, black rubber septum  aluminum cap
(crimp)!t manual Hand Operated Crimper

3. 1 constant temperature water bath
60 C 60
4, PCE  serum vial 1 ml Press-Lok Series A2
gas tight syringe 2ml gas chromatograph
5. PCE internal standard curve
34
6. 0zone

ozone

311
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3.13 TCE

TCE 339 ,
500 ml 10 500 ml Seal petroleum gel
CO-60 3.10
TCE
TCE TCE GC  GC Condition
39
1 pipet 25 ml 1,1,2- trichloroethane

8.826 ppm 65 (o serum vial 50 ml
anhydrous sodium sulfate 13
2. serumvial  aluminum foil, black rubber septum  aluminum cap
(crimp)t  manual Eland operated Crimper

3. 1 constant temperature water bath
60 C 60
4, TCE ~ serum vial Lml Press-Lok Series A2
gas tigh syringe 2m| gas chromatograph
b. TCE internal standard curve
3.3
3.14 PCE
PCE 33.10
500 m 10 500 m Seal petroleum gel
CO-60 3.10
PCE |
PCE TCE GC  GC Condition

39
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1 pipet 25 | 1,1,2 -trichloroethane
8.826 ppm 651  serum vial 50 ml, anhydrous
sodium sulfate 13
2. serumvial  aluminum foil, black rubber septum  aluminum cap
(crimp)t  manual Hand Operated Crimper

3. 1 constant temperature water bath
60 °C 60
4, PCE  serum vial 1 ml. Press-Lok Series A2
gas tight syringe 2 ml gas chromatograph
) PCE internal standard curve

34
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