Separation Sciences 2003

2003 23 24
(@]
GC
GC
1 2ul
ul
MS SIM
SPE
GC GC/MS
PTV
Fig.1
GC/MS QP5050A 50 pL
AOC20i Table 1
Fig.2
SDB
PLS-2 20%
20%

20%

SCAN

GPC LC

P25



Separation Sciences 2003 P25
2003 23 24

Table 1 Condition of GC/MS

Injection Port LaviStoma(Eminet)
Injection Temp. 69 -80 /min-260 (20min)
Solvent Purge Time 12 sec
Septum GCIMS QP5050A (Shimadzu)
Carrier Gas Line "N\ | ZZ7 ptum Purge Line Pre-column Deactivated silica capillary tube 0.53mm><0.5m
Column DB-5MS 0.25mm><30m, 0.25um

Column Oven Temp. 60 (5min )-15 /min-210 -4 /min-245
15 /min-290 (3.25min)
Carrier Gas Press 20kPa-70kPa(5min)-6kPa/min-130kPa-

Tube || ; 2kPa/min-147kPa-7kPa/min-170kPa(3.21min)
Heater | | Detector Temp 280
MS Method SIM, SCAN;60-500
v Splitpurge Flow 150 ml/min(7min)-50mI/min
Splitless Time 4 min
| \ Liner
\\\
Capillary Column
Fig. 1 Plan of injection device
200 ITIL 20% 20%
5mL
40mL 1ul
q "U
270 mg
1 mi
20 min 15 min 10 min Total; 60 min

imL

—

1 ml

Total; 10 min

Fig. 2-B
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200mL 1mL GC/MS 1pl
GC/MS 40ul
1/40 5mL
270mg - 50mg 5mL
SDB 50mg Table 2 Log Kow
Simazine(Log Kow=2.1) Metalaxyl(Log Kow =1.9) 2mL
ImL
SDB 50mg 20% / Table3
0.75mL ImL
1 10
Table 4
Fig.3 TPN Methyldymron
e GC
200 mL L ]
Conc.
10ng/mLi > 1000 GC
2000 ng 2000 ng 2 ng

GC
40 pl.

] smL [, 40V [_]

onc. -

10ng/mL .' | u a0

50 ng 50ng 1000 g

GC
lul



Table 2 Recoveries (%) obtained by adding MeOH
to the 5 mL loading purified water with 50 mg SDB
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Table 3 Recoveries (%) and elution volume (mL)

P25

No. Compound MeOH (mL) No. Compound 20% Acetone/Hexane (mL)
0 1 2 3 0.25 0.5 0.75 1

1 Etridiazole 105.7 104.6 106.2 104.7 1 Etridiazole 91.8 97.5 103.8 102.5
2 Simazine 97.9 96.1 81.6 67.5 2 Simazine 61.2 88.8 99.9 99.0
3 Diazinon 100.3 97.7 98.8 101.9 3 Diazinon 90.0 102.1 106.7 105.3
4 Propyzamide 109.1 107.2 105.1 105.1 4 Propyzamide 80.5 103.5 108.9 108.2
5 TPN 143.1 157.3 150.2 136.6 5 TPN 86.1 112.3 119.8 111.5
6 Terbucarb 99.3 96.8 97.1 100.0 6 Terbucarb 84.6 102.1 105.5 105.9
7 Tolclofos-methyl 106.3 106.2 105.1 107.7 7 Tolclofos-methyl 82.5 102.3 106.0 107.0
8 Metalaxyl 92.7 92.2 88.2 80.6 8 Metalaxyl 56.5 84.1 97.0 98.2
9 Dithiopyl 97.5 101.0 102.0 103.6 9 Dithiopyl 91.3 102.3 105.0 106.8
10 Fenitrothion 115.6 113.3 112.1 117.6 10 Fenitrothion 67.5 110.7 119.8 119.1
11 Chlorpyrifos 111.1 114.5 112.6 115.5 11 Chlorpyrifos 93.1 106.8 108.3 109.4
12 Pendimethalin 96.2 98.1 99.2 104.6 12 Pendimethalin 81.6 98.5 104.6 107.4
13 Isophenphos 101.7 103.1 102.9 104.8 13 Isophenphos 87.7 104.1 107.0 107.5
14 Methyldymron 80.8 77.4 80.4 58.4 14 Methyldymron 63.4 50.7 45.4 66.0
15 Butamifos 100.7 101.2 101.7 108.4 15 Butamifos 76.3 108.4 113.5 113.5
16 Napropamide 100.0 96.9 98.2 99.9 16 Napropamide 66.2 97.7 106.8 108.0
17 Flutolanil 106.7 105.3 103.2 105.3 17 Flutolanil 58.2 99.7 109.6 109.4
18 Isoprothiolane 100.6 101.4 99.2 102.2 18 Isoprothiolane 65.2 99.6 106.5 107.4
19 Isoxathion 108.3 110.8 112.0 115.0 19 Isoxathion 71.4 111.2 116.7 116.6
20 Mepronil 104.5 103.6 102.3 106.4 20 Mepronil 60.3 102.9 112.9 112.6
21 Pyributhylcarb 94.1 99.8 99.5 105.0 21 Pyributhylcarb 77.2 102.3 108.2 110.1
22 Pyridaphenthion 99.2 97.4 99.7 102.1 22 Pyridaphenthion 44.6 83.7 105.3 111.1
23 Iprodione 106.8 106.0 104.4 105.7 23 Iprodione 53.5 95.8 108.4 108.9
Table 4 Recoveries and RSDs (%)
No. Compound Purified water Waste water 1LE+06 | 6 17

Rec. RSD (n=4) Rec.
1 Etridiazole 98.1 14 80.8
2 Si_ma_zine 99.4 1.1 94.9 1E+06 |
3 Diazinon 102.8 2.5 110.4
4 Propyzamide 103.0 1.7 96.5
5 TPN 92.2 3.2 31.6
6 Terbucarb 104.8 1.7 111.9 - 1E+06 7
7 Tolclofos-methyl  100.5 1.4 94.1 £ 20
8 Metalaxyl 96.3 1.1 86.9 S
9 Dithiopyl 101.2 18 103.2 £ 8E+05 4
10 Fenitrothion 109.9 3.5 96.9 ~
11 Chlorpyrifos 98.3 2.4 88.5 3
12 Pendimethalin 101.2 2.4 103.7 o 6E+05 8,9
13 Isophenphos 101.6 2.0 101.4 3
14 Methyldymron 80.2 13.1 36.5 2 21
15 Butamifos 105.0 2.8 115.8 4E+05 12 13 14
16 Napropamide 104.2 1.8 107.1 1 ho 18
17 Flutolanil 103.7 2.4 103.6 | 115
18 Isoprothiolane 105.1 2.3 107.2 2E+05 5 19 5los
19 Isoxathion 109.5 4.4 82.0 '
20 Mepronil 105.4 3.0 108.5 | ] ‘ ﬂ_
21 Pyributhylcarb 100.4 2.8 103.5 0.E+00
22 Pyridaphenthion 102.3 0.8 101.8 11 12 13 14 15 16 17 18 19 20 21 22
23 lprodione 103.1 1.8 94.7

Retention time (min)

Fig. 3 GC/MS total ion chromatogram of

0.01mg/L pesticides spiked to waste water
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“Stomach™ Shaped Liner

Conventional
Liner

The injection system consisted of a
programmed-temperature vaporizing
injector with

Multi-Injector
Split, Splitless Injection
Cold Split, Cold Splitless
On-column Injection
Large Volume Injection
Derivatizating Injection
Interface of On-Line GC
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GC/MS

Injection Port LaviStoma (Eminet)
Injection Temp. 69°C-80°C/min-260°C(20min)
Solvent Purge Time 12 sec
GC/MS QP5050A (Shimadzu)
Pre-column Silica capillary tube 0.53mm><0.5m
Column DB-5MS 0.25mm><30m, 0.25um
Oven Temp. 60°C(5min)-15°C/min-210°C-4°C/min-245°C-
15°C/min-290° C(3min)
Carrier Gas Press. 20kPa-70kPa(5min)-6kPa/min-130kPa-2kPa/min
-147kPa-7kPa/min-170kPa
Detector Temp. 280°C
MS Method SIM, SCAN;60-500
Splitpurge Flow 150ml/min(7min)-50ml/min
Splitless Time 4 min

Auto Sampler AOC-20i (Shimadzu)
Syringe 50 pl

20%MeOH 20%
lOmL

@q@ E!A @M@m

MeOH 1_m

500 mg

20%
20%MeOH
~ 5mL ? 1mL

# %O

Om
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Compound _ MeOH(mL)
1 2 3
Etridiazole b 104.6 2 1047
Simazine : 96.1 67.5
Diazinon . 97.7 101.9
Propyzamide 5 107.2 105.1
TPN . 157.3 136.6
Terbucarb : 96.8 100.0
Tolclofos-methyl : 106.2 107.7
Metalaxyl . 92.2 80.6
Dithiopyl . 101.0 103.6
Fenitrothion . 113.3 117.6
Chlorpyrifos . 114.5 115.5
Pendimethalin . 98.1 104.6
I1sophenphos . 103.1 104.8
Methyldymron ) e 58.4
Butamifos : 101.2 108.4
Napropamide : 96.9 99.9
Flutolanil . 105.3 105.3
Isoprothiolane . 101.4 102.2
Isoxathion . 110.8 115.0
Mepronil . 103.6 106.4
Pyributhylcarb ' 99.8 105.0
Pyridaphenthion . 97.4 102.1
Iprodione . : 105.7

Table 2 Recoveries (%) obtained by
adding MeOH to the 5 mL loading
purified water with 50 mg SDB
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No.  Compound __20% Acetone/Hexane (mL)
-0 === 025 05 075 @1
Etridiazole 91.8 975 103.8 102.5
Simazine 61.2 88.8 99.9 99.0
Diazinon 90.0 102.1 106.7 105.3
Propyzamide 80.5 1035 108.9 108.2
TPN BONINEN 111258811119 BRNITHNG
Terbucarb 846 102.1 1055 105.9
Tolclofos-methyl 82,5 102.3 106.0 107.0
Metalaxyl 56.5 84.1 97.0 98.2
Dithiopyl 91.3 102.3 105.0 106.8
Fenitrothion 67.5 110.7 119.8 119.1
Chlorpyrifos 93.1 106.8 108.3 109.4
Pendimethalin 81.6 985 1046 107.4
Isophenphos 87.7 1041 107.0 107.5
Methyldymron 63.4 50.7 45.4 66.0
Butamifos 76.3 1084 1135 1135
Napropamide 66.2 97.7 106.8 108.0
Flutolanil 58.2 99.7 109.6 109.4
Isoprothiolane 65.2 99.6 1065 107.4
Isoxathion 714 1112 1167 116.6
Mepronil 60.3 1029 1129 1126
Pyributhylcarb 77.2 102.3 108.2 110.1
Pyridaphenthion 44.6 83.7 1053 111.1

Iprodione 5315) 95.8 108.4 108.9
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Compound Purified water Waste water
Rec. RSD (n=4) Rec.
Etridiazole 98.1 1.4 80.8
Simazine 99.4 1.1 94.9
Diazinon 102.8 2.5 110.4
Propyzamide 103.0 N7 96.5
TPN 92.2 312 31.6
Terbucarb 104.8 .7/ 111.9
Tolclofos-methyl 100.5 1.4 94.1
Metalaxyl 96.3 18 86.9
Dithiopyl 101.2 1.8 103.2
Fenitrothion 109.9 35 96.9
Chlorpyrifos 98.3 2.4 88.5
Pendimethalin 101.2 2.4 103.7
Isophenphos 101.6 2.0 101.4
Methyldymron 80.2 13.1 36.5
Butamifos 105.0 2.8 115.8
Napropamide 104.2 1.8 107.1
Flutolanil 103.7 2.4 103.6
Isoprothiolane 105.1 2.3 107.2
Isoxathion 109.5 4.4 82.0
Mepronil 105.4 3.0 108.5
Pyributhylcarb 100.4 2.8 103.5
Pyridaphenthion 102.3 0.8 101.8
Iprodione 103.1 1.8 94.7

Table 4
Recoveries and RSDs of
0.01 mg/L pesticides spiked to water
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Fig. 3 GC/MS total ion chromatogram of
0.01 mg/L pesticides spiked to waste water
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10 min Total 60 min

GC
200 mL L

Conc.
10ng/mL
1000

2000 ng 2000 ng 2ng

40 ul.

5mL 1mL

o

1000
50 ng 50 ng 2 ng
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Interface of On-Line GC

Automatic sample
preparation device

Transfer Line

This large volume injection method
was employed for an interface to
connect automatic sample
preparation device (SPE, GPC, LC)
to GC as an automatic on-line
operation system.

On-Line SPE-GC
On-Line GPC-GC
On-Line LC-GC




