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Sampling and Analysis of Parathion in the Air and Urinary p-Nitrophenol
for Parathion Manufacturing Workers

Don-HeeHan

Department of Occupational Health and Safety Engineering, Inje University

Although parathion is an organophogphate pedticide being
legally applied for the purpose of agriculture and is being
manufactured, parathion in the air and urinery p-nitrophenal, a
metabolite of parathion, were not andlysed in Korea, Air of the
parathion manufacturing workplace was sampled by OVS-2
tubes using NIOSH 5600 and spot urine of workers was
sampled & the end of shift. Parathion and urinary p-nitrophenal
were andysed by GC/MS (5973 MSD connected with Agilent
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found that this protocol should be so sensitive thet determining
parathion in the air and urinary p-nitrophenol below leve of
ACGIH TLV and BE! be adequate. Another finding was thet
totd sampling volume of ar of NIOSH 5600 of 240 L should
be adjusted to belessthan 120 L dueto breskthrough.
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Table 1. Analytical conditions of GC-MS for parathion
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Parameter Conditions
Colummn HP-5M S(Crosslinked 5%ophenylmethyisilicon)
20mx0.2mml.D. X 0.25m ET
Carrier Hea 1.0mL/min
Oven'Temp igo(zén(]llnmﬁfnzm’c 300C (5min)
Injector type Folit mode (1:10)
Injector Temp 280C
Trandfer line 280C
Sdected lon Group  Sattimgmin)  Sdectedlons m/z
Group 1 30 97,109, 139, 188, 291
Table 2. Analytical conditions of GC-MS for p-Nitrophenol
Parameter Conditions
Colum HP-5MS(Crossinked 5%aphenylmethylsilicon),
20m X< 0.2mml.D. X 0.25:m ET
Carrier Hea 1.0mL/min
OvenTemp 2130(‘;(/;?I1nm|??1)S o a0t (5min)
Injector type Solit mode (1:10)
Injector Temp 280T
Trander line 280C
Sdected lon Group  Sattime(min) Sdected lons m/z
Group 1 25 65,109, 139, 188
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Figure 1. Standard curve of parathion
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Figure 2. Standard curve of p-nitrophenol
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Table 3. Precision and validity using urinary p-nitrophenol (n=5)

Chdlenge Mean of Sandard deviation (SD)
Materid volume Jetection volume (Coffident of Varidion
(i) (g/mL) (CV), %)
p-Nitrophenal 100 108 08(7.9)
Parathion
Abundance
291

0.
40 60 80 100 120 140 160 180 200 220 240 260 280

m/z-->

Figure 3. Mass spectrum of parathion

p-Nitrophenol
Abundance

139

109

53
50000 46 74 87‘ 123
0 !.,.!'..,:...,.'.'..,....{....,.l...,....!-....,....,
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m/z-->

Figure 4. Mass spectrum of p-nitrophenol
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2. Mass Spectrum & A XA}

STD
Abundance

458 5.64

7000 1

2500 ISTD Perathion

2500 1
2000 1
1500 1
1000 1
500 3

0
Time—> 400 420 440 460 480 5(1) 520 540 560 580 600 620 640

BLANK
Abundance 4.58

T

Time-> 400 420 440 460 480 500 520 540 560 580 600 620 640

Figure 5. Chromatogram of standard and blank of parathion



306 sh=g

QpHE=RHE
pUERHES 2F=4d7} FA 5 tgt GOMSS] 12
vhE 712 3 = Fgure 63 2t}

4. N 20| CiEH 24

D271 F setel e
Figure 72 eel £ ) 37] 5 A2 5 452

i
Mo

gk Aolct. Figure 59 slefe]e 2554 FRuLE 1219
slete] 2 A5 f1A 0l vl=ke] slete ] o] A==
2k 4= 9lSith Sample 1] 28R E T30 A4 'L]"j/]Elﬁ &

T+ 0.288 pgolSitt. 7] ?/] w2 Ak A3} 2 4
g/m30]$it}. NIOSHS] FPD -2 GCHP (NIOSH, 1994) <]

o3 AZFALOD)E 7] & selE] 9] g AL
22 =3 (estimated LOD)+= 0.4 pg/m3& YERS BHH
Aedid WAl Y] B0 AFE o] gskol (W] &, 1997)

T 2] 24 HEWAE 0.1 pg/m3o= VERtT). wet

Abundance

14000 ;
13000 1
12000 1
11000 1
10000 1
9000 356

5
8000 1 -nitrophenol
7000 1 /

5.08

ISTD

Time-->

300 320 340 360 380 400 420 440 460 480 500 520 540

BANK
Abundance

14000 1
13000 ;
12000 1
11000 ;
10000 ;

7000 1

Time-->

300 320 340 360 380 400 420 440 460 480 500 520 540

5.08

ISTD

Figure 6. Chromatogram of standard and blank of p-nitrophenol
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Figure 7. Example of chromatogram of sample1 of parathion in the air
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Figure 8. Example of chromatogram of sample1 of urinary p-nitrophenol
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