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ABSTRACT

Environmental waste treatment technology is transforming from incineration system to pyrolysis gasification
system. And there it is necessary for our country to adapt gasification system urgently to prevent the land
pollution and lack of landfill area. The objective of this study was to determine the pesticides residues of
derived product of pyrolysis gasification system for recycling of waste plastic by gas chromatograph-mass
selective detector and nitrogen phosphorus detector. The residual pesticides were not detected in derived
product of waste recycling. But some pesticide was detected on raw level (0.02~0.05 ppm) in waste plastic

sample.
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Fig. 1. Drying pyrolysis gasification system for waste
plastic recycling.
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GCxt Agilent HP6890 series gas chromatograph/
5973 mass selective detector (Agilent Co., Palo Alto,
CA, USA)E |83l HAFIgon, AP HP-
I (crosslinked methyl siloxane, 30 m X 0.25 mm X
0.25 um, splitless, Hewlett Packard)& A}-&-3tgt}
GC/NPD (nitrogen phosphorus detector)2] 2 z7
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Table 1. Analytical condition of GC-NPD for pesticide
confirmation

Column HP-1(30m X 0.32 mm (I.D) X

0.25 um (film thickness)
Detector temp. 250°C
Injector temp. 270°C
Oven temp 6°C/min
100 250°C
Carrier gas He (1 ml/min), H2 (4.5 ml/min)
Fuel gas Air (175ml/min)

Table 2. Analytical condition of GC/MSD for pesticide

confirmation
Column HP-5 (30 m x 0.32 mm (L.D) X
0.25 um (film thickness)

Injector temp. 250°C

Oven temp. 6°C/min

100 250°C

Carrier gas He(1ml/min)

Ton soure temp. 180°C

Transfer line temp. 200°C

Ionization mode El
Injection mode
Electron energe

sptitless
70ev

Table 28} 7},
2 AEEHS F& ¥ 29
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Tz25 #gelstd, GColA HA BXMzAL &3
3T} (S. Mark et al., 1991; Lee et al., 1996).
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sl AT o} I sl AMgsich TR
Prled 7Y BARHAES FHEEE carbo-
phenothion, chlorpyrifos, chlorpyrifos~methyl,
diazinon, dimethoate, ethion, edifenfos, EPN, etho-
prophos, fenitrithion, malathion, metalaxyl, methi-
dathion parathion, parathion-methyl, pirimicarb,
pirimifos—methyl, pyrazophos, terbufos, triazophos
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al., 1986).
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Table 3. Recovery(%) and retention time of analytical pesticides by GC-NPD and GC-MSD

Pesticide Molecular formula MW RT TI Recovery(%)+SD
Carbophenothion CioH12N303PS:2 3429 21.13 145 150.1+£32.8
Chlorpyrifos CoHi1NOsPS 350.6 17.81 314 98.9+13.8
Chlorpyrifos —methyl C;H;CI;NOsPS 3225 16.95 286 100.2+12.1
Diazinon Ci2H21N,OsPS 304.4 15.85 179 93.1x3.4
Dimethoate CsHi:NOsPS» 229.2 14.95 87 126.6 £4.1
Edifenfos C14H150,PS: 3104 20.97 310 110.6£21.8
EPN Ci4H1sNO4PS 3233 22.74 157 81.334+8.25
Ethion CoH204P584 384.5 20.43 231 104.0£29
Ethoprophos C3H,002PS, 2423 13.82 200 712434
Fenitrithion CoH12NOsPS 277.2 17.40 277 96.8+12.1
Malathion CioH1906PS; 330.3 17.76 173 93.5+6.6
Metalaxyl Ci5sH21NO4 279.0 17.27 206 76.9x14.5
Methidathion . CeHiiN204PS; 302.3 18.93 145 94.9+104
Parathion CyoH1sNOsPS 291.3 18.03 291 99.7+8.5
Parathion-methyl CsHi1oNOsPS 263.2 16.97 263 113.3+15.4
Pirimicarb C11HisN1O2 238.3 16.49 166 100.4£14.5
Pirimiphos —~methyl C11H20N305PS 305.3 17.54 290 87.8+31.6
Pyrazophos C14H20N30s 373.4 25.46 221 127.8+£16.7
Terbufos CyH202PS3 288.4 15.54 231 70.9+13.6
Triazophos Ci2H6N303PS 3133 20.66 162 106.4+12.1

Recovery (%) = [(spiked sample)conc—(blank sample)conc]/(added standard)conc X 100
Each result of recovery is the average & standard deviation of 3 determinations.
MW, molecular weight; RT, retention time; TI, target ion.
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Fig. 2. Standard gas chromatogram for pesticides HP-5 capillary column. 13.916 min, chlorpyrifos-methyl; 12.742 min,
diazinon; 19.277 min, edifenfos; 14.947 min, malathion; 14.313 min, metalaxyl, 16.668 min, methidathion; 15.300
min, parathion; 23.444 min, pyrazophos; 18.903 min, triazophos
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Fig. 3. Standard gas chromatogram for pesticides HP-5 capillary column. 10.671 min, carbophenothion; 12.566 min,
chlorpyrifos; 13.373 min, ethion; 14.095 min, EPN; 14.643 min, ethoprophos; 14.714 min, fenitrithion; 15.083 min,
parathion-methyl; 18.526 min, pirimicarb; 19.175 min, pirimifos—methyl; 20.930 min, terbufos

Table 4. Residual concentration of pesticides in derived product of pyrolysis gasification system for recycling of waste

plastic by GC-MSD (ppm)

RC RC RC
Pesticide —_— Pesticide Pesticide
WP RP WP RP WP RP

Carbophenothion <001 <0.01 Ethion <0.01 <0.01 parathion-methyl  <0.01 <0.01
Chlorpyrifos <0.01 <0.01 Ethoprophos <0.01 <0.01 Pirimicarb <0.02 <0.02
Chlorpyrifos-methyl <0.01 <0.01 Fenitrithion <0.04 <0.01 Pirimifos—methyl <001 <001
Diazinon <0.03 <0.01 Malathion <0.02 <0.02 Pyrazophos <0.02 <0.02
Dimethoate <0.03 <0.03 Metalaxyl <0.07 <0.07 Terbufos <001 <0.01
Edifenfos <0.02 <002 Methidathion <0.02 <0.02 Triazophos <0.02 <0.02
EPN <0.01 <0.01 Parathion <001 <0.01
RC, residual concentration; WP, waste plastic; RP, recycling product
e ¥ & Aok ¥R UL 5ok WA Hel ARV 9EY 4 UddW Aoz 244
4 ¥jde] mae) BAEe] dA7|7 a2 A8 oh(Luke et al., 1985; Wolf, 1992).
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