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Table 1. 38 {7181HE9] HA - EFFA 9 43=xd

Table 4. Zr £ EZ S 54 o2&

Parameter Condition
Purge gas 40 mL/min(He gas)
Desorb gas 20 mL/min(He gas)
Standby < 32T
Prepurge 0.75 min
MCS standby temp. 100°C
Purge 11 min
Dry purge 5 min
MCS desorb temp. 35C
Capillary Cooldown -150°C
Desorb preheat 220°C
Desorb 1 min at 225C
Inject 0.7 min at 200C
Bake 10 min at 225C
BGB Off
Auto drain On

242 I3 EB0OIETJNZT

AP L SAABRA WA 025~0.53 mm, YEFA 1.0~
3.0 um, Zo] 30~100 me} VOCOL, DB-1, DB-5 2 DB-624
59 2A#H Ahol 1% SP-1000/Carbopack B(60/80)%
9 ZAF ZY E+ o F5F IS M FHe
24 i B4 29 EI7t 458 AE Agstd A9
gk 2Ryt 99.999 vivi olae] A4 FE: dFoE
A FEE& 0.5~5 mL/min, A|lEEYHF 2% 200~240T,
AHLEE 35~220CE A3t} Table 13 2ol 38T
+ dth

Table 2. 3 {718FE9] 7IAazvteddy] 4923

Parameter Condition

Column HP5-MS(Cross-linked 5% phenylmethylsilicon,
30 mx0.25 mm 1D x0.25 pum, film thickness)
Carrier Gas flow  [He at 1.0 mL/min.
Injection mode Split ratio of "1/10
Injection port temp. [200°C

Transferline temp.  [250°C

Oven temp. program | initial  initial rate final final
temp.('C) time(min) (C/min) temp.(C) time(min.)
35 7 5.0 50 0
10.0 150 0

Table 3. 955, 44 BF, 4719274 5%F, §71Q4
R, TYYo|ER Bt AzEUAL JAaz
shEags A8z

Parameter

Condition

DB-5(Cross-linked 5% phenylmethylsilicon,
30 mx 0.25 mm LD x 0.25 pm, film thickness)
Carrier Gas flow |He at 1.0 mL/min.
Split ratio 1/10
Injection port temp.] 300 °C
Transferline temp |300°C
Oven temp. program| initial temp.initial time  rate

Column

final temp. final time

(V) (min)) (C/min.) (C) (min.)
50 5 10.0 150 0
20.0 300 5

Post run 2.0 min at 310°C
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7 gay |00 made
ZZoEMA 96 96 77
12-t2==eA-d4 | 150 | 152 | 115, 150
gz =z 84 | 84 86,49
W= 78| 78 77
EZq 92 | a1 92
deuA 106 | 91 106
o - ZAA 106 | 106 91
m - 2AH 106 | 106 91
p- 2R 106 | 106 91
. 2Z22EE 118 | 83 47, 85
ﬂ;ﬁ;j? | meougzzde | 162 | 83 | 8, 127
% | guzmazadg | 206 | 129 | 127, 131
HIZRIE 250 | 173 | 171, 175
LLI-Ed 2229 | 132 | 97 99, 61
Eggsgd9d 130 | 95 130, 132
HEZZZ=2J9d | 164 | 166 | 129, 168
Li-ggz2dq9#d | 9% | 61 96, 98
AL ghek A 152 | 117 | 119, 121
gshud 62 | 62 64
2g & 104 | 104 151, 78, 103
gzzdg 64 | 64 66
Z2zzHds 128 | 128 130
~ 24-0222Hd s 162 | 162 164
A 246-EJZ222HE | 196 | 196 198
yHUT = = =
Helg22d = 264 | 266 167
2,4-D 234 | 199 | 175, 234
2 &5 <F gZa 2o EL | 142 [ 59 83, 85
EgZZ=ZHER | 176 | 59 117, 119
%ﬂﬁfzﬂ aalzd 269 | 180 | 160, 269
gdoEs H]éﬂ]%:i‘l’é_%%iiﬂo]l?_ 390.54] 149 167
" 2dg g Holr)s o] E [370.58] 129 147
LGS =
E}E& 5}"_?%; W 2(2) = A 252 | 126 252
thol o} = 304 | 304 179
7104 52k i B SR 291 | 291 109, 97
AUEZE L 277 | 277 | 109, 125

243 ABHEMT]

AFEN7= A7) 2P (magnetic sector), AFS=A-E(quar-
drupole) @ o] 2EHWY(ion trap) £ ol% FF o4 4
52 71 AL AgRTh ol AAEF ¥ (Electron
Impact, EN€ A3tk o] & A & 35~70 eVE A&
st AewE e Agol 27 & W (Selected Ion Monitoring,
SIM) == % z=nEag Y (Mass Chromatography, MC)

3 Ent A EE

31. FudRUEetE
3.1.1. A=AtETY



Table 5. ICP-MS9] ¢4 =7

4 AN FUE AT AT MR PE 62

Table 6. P&TH] 23 VOCse] HPFHE 2 A8

£ s@{l;}l él;t: S%k Compounds COI(I:'g Bnge Calibration curves R2 (T;E)
asma Flow i
72 9-2(Limin) AuXili:clry Flow 1.60 Vinyl chloride 0.5-4.0 y=0.0157x + 0.0001 |0.9984 | 0.1
Neubulizer Flow 0.95 Chloroethane 0520 | y=00142x+0.0007 |0.9957 | 0.1
Sheath Flow 026 1,1-Dichloroethylene | 0220 | y=0.0393x +0.0008 | 09995 | 0.1
RE RF_Power(kW) 132 Methylene chloride | 0.5-40 | y=0.1445x +0.0935 | 0.9846 | 0.1
Sampling Depth(mm) 30 Chloroform 0140 | y=00777x-0.0042 | 09975 | 0.08
Pump Rate(rpm) 3 ;
MEEY Stabilization Time(s) 10 1,1, I-Trichloroethane | 0.1-40 | y=0.1016x-0.0092 | 09919 | 0.07
Spray chamber(C) 3 1,2-Dichloroethane 0.1-4.0 y=10.0319x - 0.0019 | 0.9979 | 0.07
Ist Extration Lens -1 Carbon tetrachloride | 0.1-4.0 y=0.0772x - 0.0025 | 0.9984 | 0.04
o] 3 8Kvolts) 2nd Extrat.ion Lens -101 Benzene 0.1-4.0 y=0.1311x - 0.0049 |0.9950 | 0.05
3rd Extration Lens 198 Trichlorocthylene | 0.14.0 | y=00813x-0.0033 | 0.9984 | 0.06
'Corner Lens 2 Toluene 0.1-4.0 y=0.1311x + 0.0075 | 0.9966 | 0.06
I\I,\[/[i:(ir LI;?: IlLiegf;t gz Tetrachloroethylene 0.1-4.0 y=0.0813x - 0.0033 | 0.9984 { 0.09
Mirror Lens Bottom 57 Ethyl benzene 0.1-40 | y=0.1301x-0.0010 |0.9988 | 0.06
Entrance Lens 0 m,p-Xylene 0.1-40 y=0.1896x - 0.0008 {0.9991 | 0.08
Entrance Plate -30 o-Xylene 0.1-4.0 y=0.1042x - 0.0008 | 0.9993 | 0.07
Fringe Bias -5 Styrene 0.1-40 | y=0.0616x+0.0010 | 09992 | 0.01
De;eglt:rBI::Scus -5(()) 0 MDL : Method Detection Limit(SD*3.14, n=7)
D;:EHTI.::IH(;%;S) Plegl;(f:pgler;g ﬁ‘%’é%-ﬂ%é]-q GC —E—_ﬂ‘—:— 5% phenyl met.hylsilicon A
20(others) ol AHAF}AL. ol it AZEIR L Fig. 19 A
Quadruple Scan Points per peak 1 stttk IgdA VOCY HolasEld 2% gFFo|1 A
Scans/Replicate 30 279 BasE ¢4 & £ 9tk
Repllicates/Sample 5
312 AE=2M W HAEEHA
e i o808 AAF VOCE BEEE A3 % 2 A9 wFy
30000 1647 Fe WHREFEEZY 94 vE Yehlo] dEs%d o
28000 AZZHE P& THLOE Fg3l9e o Table 63} Fig. 2%}
26000, 2o A FEAA FAHol BF 0.99 o) 59 e
24000 B4k vOCY A&AE A 25 0.01-0.1 ng/mLo] Y]
22000 ThTable 6).
20000
18000 313 BY - Fyaz
oo A% VOCs EEEAL 649 BA% Aoz A%t
o . T ¥ APPSR AR AT BT 4 FEH
10000 HA gh& 7ot Table 7o) AAStH T oj| FHHA Zk
8000 lm.?a o] 8.5% o9 g RATh
6000 :)o 51 gi ! 10j69
4000 :H, 46 6.76 ’i; ’ 1827 32 HE
wolill] || hi !i nI ‘ 321. 3=at= 1
N S - 1.

T 1 7 T
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Time-->

Fig. 1. 3247718322 GC-MS chromatogram.
2.42: Chloroform 2.71: 1,1,1-Trichloroethylene, 1,2-
Dichloroethylene, 2.90: Carbon tetrachloride, Benzene,
3.07: ISTD(Fluorobenzene) 3.46: Trichloroethylene, 5.11:
Toluene, 6.76: Tetrachloroethylene, 9.33: Ethylbenzene,
9.71: mp-Xylene, 10.69: o-Xylene, 10.78: Styrene, 16.47:
ISTD(Dichlorobenzene-d4), 18.27: Dibromochloropropane

H =g 5% phenyl methylsilicon 9L Algsle 23
o] azvtEaY$ Fig 39 AR €A FAEe

Ho|age BF dAFoL M2 EIE Z HUSS
& 4 At
3.22 3+g

g4ge B7he Az L gt L) 8 87 &
A% Holg TAT o)t B HoIH Fk

oot 2ok X] 207 63, 2007 68
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Ethylbenzene
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Table 7. P&TH| &3 VOCse] F2E 2 JFZ(n=6)
Spiked
Compounds Conc.
(ng/L)

Vinyl chloride 2.0 {2.0(2.2(1.9(1.8(2.0{2.1|2.0£0.15(7.3)

Chloroethane 2.0 J1.5(1.6[1.5|1.6[1.6]1.7]1.6£0.08(4.8)
1,1-Dichloroethylene| 2.0 [1.6|1.8|1.7|1.6|1.7|1.8]1.7£0.08(4.8)
Methylene chloride | 2.0 | - | - |3.2(3.3]3.2(3.0}3.2+0.12(3.6)

Chloroform 2.0 11.91]2.10{1.94{1.88(1.8711.90i1.93+£0.09(4.5)
1,1,1-Trichloroethane; 2.0 |[1.92(2.09{2.07{1.86{1.95(2.04(1.99+0.09(4.6)
1,2-Dichloroethane | 2.0 |1.741.831.59]1.64/1.50|1.61|1.65+0.12(7.0)
Carbon tetrachloride| 2.0 (2.23[2.44|2.45[2.23(2.37(2.3912.35£0.10(4.2)

MeantSD

Calculated Conc.(pg/L) (RSD%)
0

Benzene 2.0 |1.76|1.84|1.73]1.69(1.59|1.66|1.71£0.09(5.0)
Trichloroethylene | 2.0 |1.96]2.082.06|1.83]1.92|1.89|1.96+0.10(5.1)
Toluene 2.0 [2.15[2.322.22|1.99{2.03|2.0512.13£0.13(6.0)

Tetrachloroethylene | 2.0 [2.53(2.62|2.72/2.23|2.44(2.302.47+0.19(7.6)

Ethyl benzene 2.0 (2.25(2.35(2.32{1.97(2.13{2.022.17£0.16(7.3)

m,p-Xylene 2.0 [2.252.42(2.36(1.98[2.14{2.02[2.190.18(8.1)
0-Xylene 2.0 [2.23[2.46[2.33(2.02(2.21{2.09[2.22+0.16(7.1)
Styrene 2.0 [2.152.2612.23(1.93(1.94]1.9712.08+0.15(7.2)

% R=100(X; - X») / K

& 7164 R = Recovery
X, = 7 A RS &3%
X, = 37197 @ NEY 333
K = N2F A%

@ﬂ]-’?wﬂ AEee 1.0 pgmle] F=7F HA A7 F 3
H 529 UEEE ALEAAE wol Table 89 At
_ﬂ,éﬁ€4%&7W6Pﬁ4ﬂTgaﬁﬁq

4 24X gdE 9 FAEZ AAEA ¥y 623
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0 bbb e e P e
10.0011.0012.0013.0014.0015.0016.0017.0018.0019.0020.0021.00

13.84

Time-->

HFg. 3. d= 33 & 3759 GC-MS chromatogram.
11.11: 2,4-Dichlorophenol, 11.49: Chlorophenol; 13.84:
2,4,6-Trichlorophenol, 18.80: Pentachlorophenol

Table 8. &9 2% =2 JFE8Mn=5)
Compounds Recovery(%) Mean+8D(%)
Chlorophenol 76.187.8193.5|829174.2| 829x8.0
2,4-Dichlorophenol | 74.8|84.7 |87.0 | 77.8 | 68.9 | 78.6+7.4
2,4,6-Trichlorophenol | 79.9 | 83.9 | 88.4 | 77.3| 698 | 79.8+7.0
Pentachlorophenol |62.11713176.0|80.2(633| 706£79

323 HEIM U P&
A e SRR W B 4 RS9 WA
g WREFEAY WA vz Ythie JEsEd

ta

tigtetaJetel x| 20 62, 20079 62
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Fig. 4. dl&9 AFIA.

ARDZAHE ZQ8Y g o) Table 9, Fig. 49+ 2ot A &
A HHg0] 25 0993 o3 & EAh

AAg HAeg At F FF8 AEFIAE AN
Fem Alg 200 mLE AHE3IRE dol H&E9A 7 0.005-
0.01 ng/mLo] YTH(Table 9).

324 MY - HE:

AAF s T8N 5UF 2W0E AR $ 4
@ggoz st AVF ST g IR AR @
T8 Table 1000 ANBHH 2 peLlN FRBH S
2 =% 10% olu9) g Bt

33 R7IgLA 5

331, dEntE#™

Table 9. 3491 9% A= AFIH 4 AEA

Compounds CO?:'g;ﬁ;lge Calibration curves | R’ (l:[ :/II:)
Chlorophenol 0.1-10 1y =0.0207x + 0.0027|0.9967 | 0.01
2,4-Dichlorophenol | 0.1-10 |y =0.0334x + 0.00280.9990 | 0.01
2,4,6-Trichlorophenol| 0.1-10 |y =0.0174x + 0.0037|0.9934 0.005
Pentachlorophenol 0.1-10 {y=0.0038x + 0.0003{0.9962| 0.01
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Fg. 5. ¢2&8 ¢ GC-MS chromatogram(20.36: Alachlor).

EoFHLE 5% phenyl methylsilicon Z2H& AMEste] &
slgom ol g A=REIW L Fig. 59 ATk

MDL : Method Detection Limit(SD*3.14, n=7)

Table 10. 3&4o) 9% 59 FU= 9 FF=@=5) Table 11. $39) A% 2= HFE0 -5
Spiked Conc. Calculated Conc. MeantSD Compounds Recovery(%) MeanSD(%)
Compounds (uglL) (ugL) (RSD%) Diazinone | 115.3 [ 1113 [ 111.0 ] 1003 [ 1033 | 1083622
Chlorophenol 20 [243[248[2.13]197[235]2.27202205) Parathion | 1094 | 77.8 | 86.1 | 645 | 77.6 | 83.1£166
24-Dichlorophenol | 2.0 [242[2.38]2.18(2.09[2.38]2.29:0.15(6.4) Carbaryl | 120.7 | 108.6 | 128.3 | 96.0 | 1024 | 1112+132
246 Trichlorophenol |~ 2.0 [2.38]2.29(2.10[2.01 [2.31]2.2240.15(6.9) Alachlor | 808 | 78.8 | 947 | 768 | 723 | 80.7£85
Pentachlorophenol 2.0 1.80(1.61(1.57|1.55|1.80|1.67+0.12(7.5) Fenitrothion | 78.9 | 723 | 90.9 | 68.2 | 628 | 74.6+1038
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Table 12. 334°) 9% 57 AYIY 2 AFHA Table 13. $3%) 9% 5% FUE % FHE@=5)
Compounds CO?:é/rEI)lge Calibration curves R> |MDL{ug/L) Compounds Spl];i(;/f)o "¢ Calculated Conc.(ng/L) h;[;a;r;)i(ys‘ll))
Diazinone 0.1-10 y = 0.0005x + 0.0001 10.9990 0.02 Diazinone 2.0 2.40(2.5012.1012.1312.18{2.26 + 0.18(7.8)
Parathion 0.1-10 | y=0.0031x - 0.0001 |{0.9999 0.01 Parathion 2.0 1.67]1.45(1.55(1.46(1.73 | 1.57 £ 0.13(8.0)

Carbaryl 0.1-10 |y =10.0224x + 0.0002 |0.9998 0.01 Carbaryl 2.0 1.95|1.78{1.7311.54{1.96 | 1.79 + 0.17(9.7)
Alachlor 0.1-10 | y=10.0077x - 0.0005 |0.9996 0.01 Alachlor 2.0 2.1612.07{1.93(1.82(2.02|2.00 £ 0.13(6.6)
Fenitrothion| 0.1-10 y=10.0061x - 0.0002 | 1.000 0.01 Fenitrothion 2.0 1.82]1.58(1.62(1.51|1.78| 1.66 £ 0.13(8.0)

MDL : Method Detection Limit(SD*3.14, n=7)
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Table 145+ 2om), AYAH 90% ol4te] H4g8 nch

343 A&E3M U HESH

Ao ZEH o EY ol ESE ¥z A/ B
7 JEEY W39 & WEEFEZY WE vz Jehy
o] JEF= UG AZFHNE FHAE wol Table 15,
Fig. 85} 2ok A FEoJA FMAMo] BF 0.996 0|49 gt
€ EYth FAFA ZgHoleg oftimolES AZF
AE AstFed AlE 200 mLE AMREYE o) A&
SHA| 7} 0.01 ng/mLo] QTHTable 15).

344 MY - Haiz

Ao ZEHolEY ol EE FYF 2P0E F
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Table 14. &0l 93 T o|ES} olt}Ho]EL] 34 g

(n=5)
Compounds Recovery(%) Mean+SD(%)
2(EH)A 106.1 | 889 | 96.8 | 82.7 | 848 | 91.9+96
2(EH)P - 119.6 | 1159 | 97.6 111.0+11.7

Table 15. 299 & ZgHolE9} oltsolEy AR

24 9 459

Conc. range N 2 MDL
Compounds Calibration curves R
P ) (ng)
2(EHA 0.1-10 y=0.1044x +0.0198 | 0.9997 | 0.01
2(EH)P 0.1-40 y =0.0946x + 0.1644 | 0.9969 | 0.01

MDL : Method Detection Limit(SD*3.14, n=7)
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Table 16. &l % ZLH|EY olso]EQ] FhT
2 BFEMm=5)

Spiked Conc. Mean+SD

Compounds (nglL) Calculated Conc.(ug/L) (RSD%)
2(EH)A 10.0 10.4|10.2{10.3(11.0} 9.6 | 10.30 + 0.48(4.6)
2(EH)P 10.0 10.6{13.4]10.6{13.5/10.0[11.62 £ 1.68(14.5)

3.5 CHatyetsEsiea

351, A=0IETH

wlzojo|stoldg H]FA stationary phase(DB-5)2 )3}
o] Fig. 9o ARt

352 5|38
g2 ez Iy 3U3A Adst Ttk 3
Aol WzoolFolAE 1.0 pg/mLe) =7t HA A3

Abundance

TIC: 0420-13.D

700000 28.46

650000
600000
550000
500000
450000
400000
350000
300000
250000
200000
150000

100000 i

50000

I
iy

26.50 27.00 27.50 28.00 28.50 20.00 20.50 30,00 30.50 31.00

Time—->
Fig. 9. ¥l Zofjo]s}o]dl ¢] GC-MS chromatogram.
28.46: Benzola]pyrene



Table 17. &%) 93 Wz o|Ho) e 54gn=5)

Compounds Recovery(%) Mean+SD(%)

91.5+8.2

Benzo[alpyrene | 1023 | 96.3 [ 864 | 81.2 [ 914

Table 18. +&4o] 1@ Wzoo|ojde A=Y 2 2
E¢HA
Compounds Conc. range Calibration curves R’ MDL

(ng/L) {ng/l)

Benzo[a]pyrene 0.1-10 y =0.0343x + 0.0045| 0.9974 | 0.02

MDL : Method Detection Limit(SD*3.14, n=7)
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Fig. 11. A &< 2 F2 249 GC-MS chromatogram,
4.46: Dichloroacetic acid-Me, 6.82: Trichloroacetic acid-
Me, 17.65: 2,4-Dichlorophenoxyacetic acid-Me
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Table 20. & ¥ 4t W@ o] g et 2 =224
Table 19. 5=&% o] 93} wizxdo|gold e AUx I A 9 FFEnh=5)
En=5) Compounds Recovery(%) Mean+SD(%)
Spiked Conc. MeantSD 2,4,-D 106.1] 88.9 | 96.8 [82.7(84.8] 91.9+9.6
Compounds Calculated Conc.(pug/L
P (ug/L) neHel) | rgnos) Dichloroacetic acid | - | 119.6 | 1159 |97.6| - | 1110117
Benzo[a]pyrene] 2.0 2.01|2.01|2.00|1.92|1.961.9810.04(2.1) Trichloroacetic acid | 1023 | 963 | 86.4 |81.2(91.4| 91.5+82
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Table 21. &y 23 5% 2 =249 AFTA
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6 8
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Table 23. QE| 29 H2UE 9 AFEMn=5)

9 @x?}ﬁ] i MeantSD
Compounds Spiked Conc. Calculated Conc.(ug/L) ean o
Conc range _ » | MDL (ng/l) (RSD%)
Compounds Calibration curves | R
(nglL) (ugl) Antimony | 2.0 [1.82]1.58]1.62[1.51]1.78]1.66 + 0.13(8.0)
2,4,-D 05-10 |y=0.1023x-0.0311]0.9928| 0.1
Dichloroacetic acid| 0.5-10 |y =0.2639x +0.0634|0.9966 | 0.1 2 Agstd AN =5 Zre] Fgore WA e Faho
Trichloroacetic acidl 0.5-10 {y=0.0890x - 0.0097 |0.9974| 0.1 Table 23¢] AASATE T =5 Az S
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