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292} :15%2 AP #7129 E4¢ blank waterol 20g/Le) FE2 A7}ste] Purge and
Trap3} Gas Chromatograph/ Mass Spectrometer(GC/MS) 2 ¥4 3ot 2 A3 100%9 £
& #5483 36%9 FFANELEAE Jdon, e £ 1.9~33g/LE vehio] 49 0]
AgsHe o £ ek GG FEdApA ] deE BT A 15%9] {7180 HE
slglem, o] F u|F EPAdA A3l priority pollutanty= trichloroethylene, tetrach-
loroethylene, toluene, ethylbenzene ¥ 4%o)gicl. €, AR5} 5 FollA A8k trich-
loroethylene®} tetrachloroethylene2! &%+ 2}7} 3465} 75.6.g/ L2 v &3] £7] & o]3l2 P&
sich

Abstract : Fifteen volatile organic pollutants were spiked in blank water at the concen-
tration of 20.g/ L and analyzed with Purge and Trap and GC/MS. As a result, the overall
mean recovery of 10025 was obtained with a mean relative standard deviation of 3. 6%. The
method detection limits were in the range of 1. 9~3.3.g/L. In the wastewater analysis of
Banwol dyeing comlex, 15 organic compounds were identified and three of these were
quantified. Among the compounds identified, only trichloroethylene and tetrachloroethylene
are regulated in wastewater by the Korea Ministry of Environment. But, the concentration of
these two compounds were below the government allowance level.
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Tubie 1. GC / MS operating conditions
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Tuble 2. Operating conditions of purge & trap

Parameter Condition
Purge gas flow rate | 40mL/min(He)
Standby <32tT
Purge time 11min.

Dry purge time 3min.

Sample volume 5mL

Sample temp. room temp.
Desorb preheat 220t

Desorb 4min at 220°C
Bake 10min at 220
Transfer line 120c

Trap Tenax GC

Purge and Trap Sample Concentrator(Purge &
Trap) & AH8-3t929, 717] ¥4 ell= Hewlett Pack-
ardAt2] HP 5890 Series I GCol| direct interface®
A% Kratosrte] Profile® MSE AH&-3l4dt) GC
/MS 2 Purge & Trap®] A& 4L Table 1, 29}
A},

2.3 BE Y] M=

zt 3HE2 AAS EF L4 (Stock standard sol-
ution)& oS3} o] A &3’ fEjvbrl 2™l
10mL2) W AEa}Aze] 9.8mLel wigheS ¥ ¥,
oA E G vlgkgd A& Felaza Fde] uhE o
7hA) gbA st ok Eo) viEd v E WA 0.1mg7t
x JgsA FAE B F, 1004l ADAE o] &3k

Parameter Condition

Column DB-5 (30m x0.25mm i.d., X 0.25xm film thickness)

Carrier gas He at 0.5mL/min

Split ratio 130:1

Injector temp. 150%C

Interface temp. 250

Oven temp. program Initial temp. Initial time ramp rate final temp. hold time

(t) (min) (¢ /min) (r) {min)
30 5 2 55 0
17:30 5 120 5

Solvent delay 3min.

Ion source temp. 250C

Electron energy 70eV

Scan cycle time 1.0sec.

Vol. 10, No. 5, 1997



334 5 &

22 2~3 wgg Fohaa B A6 24 ¥
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E AV F, 4A0mLe] vialell A8E7 A EE 75
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3.z gl g
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Thble 3. Retention times and characteristic mags fragment ions of standard compounds

Compound Retentif)n time MW, Primary ion Sec.ondary

(min) j ions
1,1-dichloroethane 2:41 98 63 . 65,83,98
chloroform 3:15 118 83 85, 47, 119
L1,1-trichloroethane 3:52 132 97 99, 61,117
1,2-dichloroethane 3:56 98 62 64, 98, 100 .
benzene 4:04 78 78 : 77, 52, 76
carbon tetrachloride 4:06 152 117 119, 121, 84
1,2-dichloropropane 5:07 112 - 63 65, 61, 76.
trichloroethylene 5:10 130 95 . 130, 132, 97
toluene 7:33 92 91 92, 65, 51
dibromachloromethane 9:02 206 127 125, 79,81
tetrachloroethylene 9:46 164 166 - 164, 128, 131
chlorobenzene 12:05 112 112 114,77,50 -
ethylbenzene 13:01 106 91 106, 78, 65
bromoform 14:27 250 173 175, 79, 81
1,2-dichlorobenzene 23:56 146 146 148,111, 75

Thble 4. Results of simple linear regression for the standard compounds

Applicable s A

Compound conc. range Regression egn. ,orrela.txon
coefficient
(/L)

1,1-dichloroethane 4.2 ~42.0 C=2.7532A+0.0173 0.9944
chloroform 3.6 ~72.0 C=2,0149A —0.0544 0.9984
bromochloromethane 4.0 ~40.0 C=7.2343A10.0569 0.9925
1,1,1-trichloroethane 39 ~39.2 C=45257A+0.0487 0.9931
carbon tetrachloride 9.7 ~96.8 C=2.7832A+0.0707 0.9932
benzene 2.2 ~224 C=0.6185A+0.0195 0.9917
trichloroethylene 4.1 ~41.0 C=4.3977A4-0.0277 0.9920
1,2-dichloropropane 3.1 ~314 C=2.6497A+0.0241 0.9930
bromodichloromethane 3.2 ~64.0 C=1.3222A+0.1830 0.9951
toluene 2.4 ~24.6 C=1.2125A —0.0157 0.9915
tetrachloroethylene 8.1 ~81.0 C=6.1581A+0.0471 0.9925
dibromochloromethane 6.7 ~67.0 C=1.5689A —0.0155 0.9970
chlorobenzene 2.7 ~54.0 C=1.2696A-10.0049 0.9952
ethylbenzene 26 ~52.0 C==1.0626A-+-0.0009 0.9929
bromoform 6.6 ~66.0 C=1.9635A+0.2007 0.9994

*C=C,4/ C; : Cs=Conc.of compd., Ci=Conc.of internal standard.
A=A,/ A; : As=Area of compd., Aj=Area of internal standard.

& Ashe Tuble 40101, AR % PARAA A4

Aol 3 & o stk

Ay e Agxs) AUEE 24817 $18te] blank
watero] EEEAE 20 wg/ LY FE2 spikingdle]
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Table 5. Accuracy and precision data from six determinations of standard compounds

Compound True conc. Mean recovery RSDa MDLP

(1g/L) (% of true value) (%) (1z/L)
1,1-dichloroethane 20 101 31 2.1
chloroform 20 100 28 19
bromochloromethane 20 88 54 32
1,1,1-trichloroethane 20 96 46 30
carbon tetrachloride 20 116 4.2 33
benzene 20 99 31 2.1
trichlorosthylene 20 103 2.9 2.0
1,2-dichloropropane 20 107 33 24
bromodichloromethane 20 114 30 23
toluene 20 105 4.0 2.8
tetrachloroethylene 20 92 4.2 2.6
dibromochloromethane 20 106 3.3 2.3
chlorcbenzene 20 82 29 2.6
ethylbenzene 20 82 42 23
bromoform 20 118 30 2.3
Overall 100 36

2 Relative standard deviation(RSD).
b Method detection limit(MDL) is the minimun conc. that can be measured with 99% confidence that the conc. is
greater than zero.

Table 6. Compounds determined from wastewater of Banwol dyeing complex

Scan Compound name Measured Allowance EPA priority
No. conc.(ug /L) level (4g/L) pollutant

80 trichloroethylene 34.6 300 O
166 toluene 74 - O
228 octane * —

237 tetrachloroethylene 75.6 100 O
362 ethylbenzene * — O
413 xylene * —

444 nonane * -

571 1-ethyl-3-methylbenzene *

628 1,2,3-trimethylbenzene . -

649 decane * -

697 2-ethyl-1-hexanol * -

793 undecane *» -

910 dodecane . -

1007 methylnaphthalene * -

1013 tridecane * -

= Not measured.

oA EBFHFEL 100%, 2HF RSDE 3.6%=, AA A F BA Ao AP v Foh
o]2} & A AP rrt AU T A 9] uho)
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Relative Abundance
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Fig, 2. Mass spectra for scan no.=80(trichloroethylene), 166(toluene), 228(octane), and 237(tetrachloroethylene)

in Fig. 1.
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Fig. 3. Mass spectra for scan no.=362(ethylbenzene), 413(xylene), 444(nonane), and 571(1-ethyl-3-methylbenzene)

in Fig. 1.
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Relative Abundance

Fis. 4. Mass spectra

(undecane) in Fig. 1.
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for scan no.=628(1,2,3-trimethylbenzene), 649(decane), 697(2-ethyl-1-hexanol), and 793
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Fig. 5. Mass spectra for scan no.=910(dodecane), 1007 (methylnaphthalene), and 1013(tridecane) in Fig. 1.
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trichloroethylene, tetrachloroethylene, toluene, eth-

ylbenzene - 4Fo] &= %),
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