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Probiems on Analysis of Volatile Organic
Compounds by Purge - Trap-GC/MS method

2ok =5

Mitsuo Sugisaki

Abstract

There are various problems on analysis of volatile organic compounds(VOCs)
with a purge trap-GC/MS method. It has been found that moisture accompanied
with VOCs in a purging stage was effectively removed by condenser controlled
at -20°C. VOCs were almost quantitatively recovered from a water sample

puged at 90°C, but purged gases were occasionally leaked from a purging

device due to increase inner pressure. The recoveries of VOCs except 3

compounds were more than 80% when a sample was purged at 70°C.

Effect of

addition of NaCl as a salting-out agent was recognized to some extent.

PTRI values of VOCs with various columns were also estimated.
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Table 1

List of volatile organic compounds determined in this work

CAS. Mol. B. P. Density Dipole Monitor
No. Compound .
Registry No.  Weight C) Moment  Ion(s)
1 1, 1-dichloroethene 75-35-4 96. 94 3.7 1.218 1. 34 96, 61
2 dichloromethane 75-09-2 84.93 40. 2 1. 327 1. 60 84, 49
3 trans-1, 2-dichloroethene 156-60-5 96. 94 47.5 1. 257 96, 61
4 1, 1-dichloroethane 75-34-3 98. 96 57.3 1.176 2.02 63, 65
5 2, 2-dichloropropane 590-20-7 112.99 69. 3 1.112 2.27 7, 97
6 cis-1, 2-dichloroethene 156-59-4 96. 94 60. 3 1.284 1. 90 96, 61
T trichloromethane 67-66-3 119. 38 61.7 1.483 1. 01 83, 85
8 bromochloromethane 74-97-5 129. 39 68.1 1.934 130, 49
9 1, 1, 1-trichloroethane T71-55-6 133. 41 74. 1 1. 339 1.78 97, 117
10 1, I-dichloropropene 563-58-6 110. 97 6.5 1.132 75,110
11 tetrachloromethane 56-23-5 153. 82 76.5 1.594 0. 00 117,119
12 1, 2-dichloroethane 107-06-2 98. 96 83.4 1.235 1.27 62, 98
13 benzene T1-43-2 78. 12 80.1 0.878 0. 00 78
ISTD fluorobenzene 462-06-6 96. 11 85.1 1. 023 1. 60 96
14 trichloroethene 79-01-6 131. 39 87.0 1. 464 0.94 130, 95
15 1, 2-dichloropropane 78-87-5 112.99 96. 4 1. 156 63, 76
16 bromodichloromethane 75-27-4 163. 83 90. 0 1. 980 83, 85
17 dibromomethane 74-95-3 173. 85 96.9 2. 497 1. 43 174, 93
18 cis-1, 3-dichloropropene 10061-01-5 110. 97 104. 3 1.217 75,110
19 toluene 108-88-3 92. 15 110. 6 0. 867 0. 36 91, 92
20 trans-1, 3-dichloropropene 10061-02-6 110. 97 112.0 1.224 75,110
21 1, 1, 2-trichloroethane 79-00-5 133. 41 113. 8 1. 440 97, 83
22 1, 3-dichloropropane 142-28-9 112.99 120.4 1.188 2.08 76, 18
23 tetrachloroethene 127-18-4 165. 83 121. 0 1. 623 0.00 166, 129
24 dibromochloromethane 124-48-1 242.74 120.0 1. 552 129, 127
25 1, 2-dibromoethane 106-93-4 187. 87 131.4 2.179 1. 43 107, 109
26 chlorobenzene 108-90-7 112.56 132.0 1. 106 1. 69 112, 77
27 ethylbenzene 100-41-4 106. 17 136.2 0. 867 0.59 106, 91
28 1,1, 1, 2-tetrachloroethane 630-20-6 167. 85 130.5 1. 541 131, 117
29 m-xylene 108-38-3 106. 17 139. 1 0. 864 0.34 106, 91
30 p—xylene 106-43-3 106. 17 138.3 0. 861 0. 00 106, 91
31 o-xylene 95-47-6 106. 17 144. 4 0. 880 0. 62 106, 91
32 styrene 100-42-5 104. 16 145. 2 0.906 104, 78
33 isopropylbenzene 98-82-8 120. 20 152. 4 0. 862 120, 105
34 tribromomethane 75-25-2 252.75 149.5 2. 890 0.99 173, 252
35 1, 1, 2, 2-tetrachloroethane 79-34-5 167. 85 146. 2 1.595 1.32 83, 168
36 1,2, 3-trichloropropane 87-61-6 147. 43 156. 9 1. 389 75,110
37 n-propylbenzene 103-65-1 120. 20 159. 2 0. 862 120, 91
38 bromobenzene 108-86-1 157. 02 156.0 1. 495 1.70 156, 77
39 1, 3, 5-trimethylbenzene 108-67-8 120. 20 164.7 0. 865 120, 105
40 2-chlorotoluene 95-49-8 126. 56 159.2 1. 083 1. 56 91, 126
41 4-chlorotoluene 106-43-4 126. 56 162. 0 1. 069 2.21 91, 126
42 tert-butylbenzene 98-06-6 134. 22 169.0 0. 867 119, 134
43 1, 2, 4-trimethylbenzene 95-63-6 120. 20 169.3 0. 876 120, 105
44 sec-butylbenzene 135-98-8 134. 22 173.0 0. 862 134, 105
45 p-isopropyltoluene 99-87-6 134. 22 177.1 0. 857 0. 00 134,119
46 1, 3-dichlorobenzene 541-73-1 147. 01 180.5 1. 288 1.72 146, 111
47 1, 4-dichlorobenzene 106-46-7 147. 01 174.0 1. 475 0. 00 146, 111
48 n-butylbenzene 104-51-8 134. 22 183.3 0. 860 92, 134
49 1, 2-dichlorobenzene 95-50-1 147. 01 173.0 1. 305 2.50 146, 111
50 1, 2-dibromo-3-chloropropane 96-12-8 236. 36 196. 0 2.093 157, 15
51 1, 2, 4-trichlorobenzene 120-82-1 181. 45 213.5 1. 454 180, 145
52 hexachlorobutadiene 87-68-3 260. 76 215.0 1. 682 225, 260
53 naphthalene 91-20-3 128. 19 218.0 1. 025 0. 00 128
54 1,2, 3-trichlorobenzene 87-61-6 181. 45 218.5 1. 690 180, 145
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Table 2 Instrumental condisions used
in this work

Purge-trap

1. pre stage 3 min,
Carrier/purge gas: He (head pressure 10. 5kg/cnf)
Pre-cool: -130°C(3min.)
Heat block: 250°C
2. purge stage 12 min
Purge flow: 1lml/min.
Capillary trap: -130°C
3. desorption stage 5 min
Heat block temp.: 200°C
Capillary trap temp.: 250°C
Injector temp.: 230°C
4.analytical stage
cleanup gas flow: 50mf/min

GC/MS

HP-5890J

JEOL JMS AX-505W
35-300

+B1

70eV

300mA

230°C

Gas chromatograph :
Mass spectrometer :
Mass range:
Tonization mode:
lonization voltage:
Ionization current:
lon source temp. :

Transfer line temp.: 230°C
Column oven temp. : 40°C---190°C(7.5min) at 4°C/min

[using TC-aquatic as analytical column]

2.2
A L7 P TEE IZCHROMPACKH IO P TI/TCT
T, FORKFZGCOLEIICHEBINTE D, HERE
BRERBICK AL HICETahTWE, J0EF LY

=
=

[

—2&ENVOC s ZBAKBREEICL - T-20C
WHIEE N3 v F v —TKAEBRWI R, BEE
FRICED-130CTH v+ ES ) —FICEHHNER (7S
AXT x—AR) L, HERERBCICEEMET S
FInk > TCILBEAT 2HLTH 5,

GC,/MS 3G CITHEVLETT PACKARDH&EIH P 5
890J%, MSIZCHAEFRHIMS-AX505W
ZEELTHYL, VOCsOAEICAWEF v ES Y
— A5 LBEEMS A F VBICERE LK, BohiT
—4%DA 500007 —F B 2T LTHREL /2,

2.3 EBAE

P TOBIEEME G C /M SRIESMETable 21
ALz, IhonVOC s A0 2HMTRE -
RXNTWABDB-624(J&W Scientific), TC-Aquatic
(GL Science), VOCOL(Supelco)®H W, FhH#E{ D
(L&Y > >VWTOPTR I ENEHEATWHS100
9% A F ) a2 FODB-1(J&Y Scientific) HEEA L
120 NS LDOEKIITable 3D EBHTH B,
GC/MSHHT I3, BEEFH35~3000 2 F + VL TIT-
oo MEHVOC s OFEHRKAA 2RV Z 70
< M T LRIk D, REBEERD I, oYY
TERAKS HZEBRTIE, S IMEEZRL, ZELawic
DWTHEIIIL 2 A A IZ DV TEZ Y —EIT- 1,
BINL 7oA A4 v idTable 1 OFEHITTR LT

BREEBE

31 N=T . b3Sy TLBITEIKOEE
PTETIZVOC s & & HITKg bEBNSIBEBVH
AN, GC/ MSEBICHAINS ZLIKLB,EPA
Method 624ZFDHHTIE, X—V&NVOC s &k
4y i3 Tenax/Silica gel/Charcoal & BRI EXITH
Lxhah, ZORMBEFCMEST 5 Lick->TE
WHENE, VOCsE 754X T +—HALThH,
FR3Z0EECGCIKBATEAATH S, WEHZE

3

Table 3 Analytical Column used in this work
Inner diameter Length film thickness B Maxk
Column Manufacturer
(mm) (m) (um) value Temp(°C)
TC-Aquatic 0.25 60 0.25 250.0 200 GL Science
YOcoL 0.32 60 3. 00 26.7 230 Supelco

DB-624 0.25 60 1. 40 44. 6 260 J&¥ Scientific
DB-624 0.32 30 1.80 44. 4 260 J&W Scientific
DB-1 0.32 30 3.00 26.7 260 J&W Scientific

* Isothermal condition
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Fig. 1 Effect of moisture on the measurement of PT-GC/MS

Column used: TC-Aquatic

1:1, I-dichloroethene, 2:dichloromethane, 3:trans-1, 2-dichloroethene
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Table 4 Effect of moisture content in
measurement of PT-GC/MS
Relative vapor ratio of
purge intensity pressure vapor
temp. moisture® of moisture™* pressure®**
room* 1. 00 31.82 1. 00
50°C 1.16 92. 55 2.91
70°C 1.43 232,77 7.35
950°C 1.30 525. 87 16.53

+ based on moisture content by purging at 30°C
% Room temperature is about 30°C

%% unit: mmHg, referred to 4

¥%% ratio of vapor pressure to that at 30°C

3.2 VOCsODEIEREN-VRE

NR—VFOEBEEICL->TVOC s DEINKRIZEZ
BEBAFNT, HE LTSINEEZR OV TH4ED
VOC s DE#IIA A %AHEEL (Table 1), 7 —
By 7 LIEERIT - 7. BEKIIRICZENENO/LE
PNcoVWT20ngic s L HieimEmlL, PT-GC /M
SHotra 3D R LI, 3EIOENSOERENS 3
B0 — 7 WEO & ERICBINERERD T, -
BEZZER, 50, 70, 0CIKEELIEEL, FRT
EALF P U D LAEREREIE LTHRINL 2SO0 T
BEZTV, FNEFNOVOC s OEINEATable 5
1ok L7, Table 513V OC s 2FEFER(AKR, B
TR, BROFERRIKE, ER/ENTE
Wit RAbkSR, R SRsERKRICHEL,
EFRTOENEDE DD OW T, WBEDES
[ZTable 1R LIALEMEETH %,

ZOER, N—VBOEEDOERLLEHICVOCS
DEUCR NG 5, 0% L EOENEARLIZVO
C s O¥IIZER, 50, 70, 90°CTENZEN20, 38, 48,
52TH - 12,

FERR(CKZORIDCER EH S & BEE T, ok
{LAKFEFETIEVOC s OFEPMBEVIZEEINEZSVL
R D DINA T, (LEVIDFETEFERRIKE
>R ERRKE = BERCR s R R bk
> EHR KK E = RR/URKFEDIETEIY
ROETHRRED SN, BEERICE T 3ER{LMF
peA bk 3& DAL AL EIERAN12~99 96 D gL O FE I
bl - T,

FRTONR—VOHEEAE LTEMLF MY T L
EERlLizZ &k, %L EDOEWNERERLIV
OC s D¥IF29TH D, FARMDERIT HARTHEHD N
L, »5BEOHBEABLIENTER, LOLED
HEFSOCIKMEBE LA bDEFRETOEEDZ TP

DEUNEREIL 0, EEWEERIERERETH - o,
70°CTIR, {L&MES36, 50, 53UADLEYIZ80
% Ll EDEUREMNE Sz, 90°CTIE, (LEmES
50U D H D1F90% LI EDEMEER L7,
COEIBI ENOERNIEEIRA KD 57251390
CONR—VBEALET LN, HEICITOCEET/S
—VLThH, BEALDILEYTI%LL EDEIEE
AL, KEKEIRIOCIERTHERLITTHD, K
AGED LR THA—VBONEOHEINC L ZERH,S
D=V HADREDOFEREZROT I ENTE 5,
W->TR=UT75RAZMALILVWERTIE, 54ED
VOC s DENRIEENTIHEL, ATBEICEL->T
ZEHT 5, 10CTEHIEEAED(LEDH80%LLEDA]
NFEAEZRL, SEEICAIENTTETH S I ENHNT
H o1,
AXICEBELEAA-VBIEIKIEEE BIT, &
FELRENECERESTODIEINRR—V 75X
ZT0CITINET200REE L,

33 VOCsODPTRI| &H8HS LADFEM
VOC s OIS, BelFvESY—HT LN
mlah T, EITRENEF Y ETY A5 4
ZHOVT, REARFEE (PTRIL) “%2&EHL, F
A fT-7. PTRIERDORTRD -,

RT.—-RT.
PTRI=100XC.,+ —m (1)
RT...—RT.

C..d B E— 7 ERNCHET 5
B8 BRI R (LK TR D R R E
RT. : & — 7 D REFERR
RT. :HH ¥ — 7 ERNICHET 5
B 8B A Lok R O PR RE ]
RT.. BB E—JERICHES S
B §5 B RN A LK R O AR FF R ]

W48t 5 LidTable 3R L7zhs, {L&HID
PTRIENEZELSRKDSNTNSB100% A F LY
IVOB-LIZDOVTH, HHDTPTRIDEHEAIT-
720

SEEA S LNOEAFFEELT, PTEZHAOVTL
LM, —BINE T Y v UV RAREAECOWTHPT
RI1IDOEHAEITYL, FEAFEOHEEIT-> 1, Fig. 2
IR & D ICTC-AquaticDEE, PTHEERAT Y v b



Table 5 Effect of purging temperature on recovery of compounds

B.P. purging temp (°C)
Compound

§0)) room 50 70 90 room*

53 naphthalene 218.0 11.8 47. 1 73.2 90.9 46. 2
49 1, 2-dichlorobenzene 174.1 56.0 91.6 97.8 98.5 79. 8
32 styrene 145. 2 70.7 96.5 99.1 98. 4 88.6
31 o-xylene 144.4 83.3 98.7 99.7 98.9 94.7
13 benzene 80.1 84.9 98.4 99.3 97.4 94.2
19 toluene 110.6 86.9 98.6 99.2 98.5 95.4
30 p-Xylene 138.3 90. 8 99.2 99.7 98. 7 97.2
29 m-xylene 139.1 90.8 99. 2 99.7 98. 7 97.2
43 1, 2, 4-trimethylbezene 169. 2 91.8 98. 8 99.6 98.7 96. 4
28 ethylbenzene 147.0 92.1 99.4 99.7 98.9 97. 7
39 1, 3, 5-trimethylbenzene 164. 7 92.3 99.3 99.7 98.3 98.0
37 n-propylbenzene 159. 2 95.2 99.6 99.8 98.6 98.9
33 isopropylbenzene 152. 4 95.3 99.6 99.6 98.9 98.9
45 p-isopropyltoluene 177.1 96.4 99.6 99.8 98. 8 99.0
42 tert-butylbenzene 169.5 96.5 99. 8 99.9 99.1 99.1
48 n-butylbenzene 183.3 96.9 99.4 99.7 98. 6 99.0
44 sec-butylbenzene 173.4 97.2 99.7 99.9 98.8 99.2
38 bromobenzene 149.6 59.9 93.2 98.3 98.8 81.7
50 1, 2-dibromo-3-chloropropane 196.0 1.7 22.4 50. 1 79.9 26.2
34 tribromomethane 149.6 22.5 67.4 84.4 97.3 43.3
25 1, 2-dibromoethane 131.4 25.8 63.8 83.6 96.9 44. 1
17 dibromomethane 96.9 31.7 65. 3 89.0 98.0 51.4
24 dibromochloromethane 120.0 39.2 7.8 94.5 99.0 60.5
8 bromochloromethane 68.0 46. 8 77.0 96. 8 99.2 68. 8
16 bromodichloromethane 87.0 59.4 92.2 98.8 99.5 71.6
54 1, 2, 3-trichlorobenzene 218.0 40.7 83.0 93.3 96.0 71.9
51 1, 2, 4-trichlorobenzene 213.0 56. 3 92.2 97.3 97.4 81.9
47 1, 4-dichlorobenzene 173.0 67.3 95.5 98.7 98.2 86.9
46 1, 3-dichlorobenzene 180.5 72.3 96. 8 99.2 98.2 89.6
26 chlorobenzene 132.0 7.3 97.3 99.4 98.7 91.0
41 4-chlorotoluene 162.0 81.1 98.0 99.5 98.5 93.7
40 2-chlorotoluene 158.9 84.5 98.4 99. 6 98. 8 95.1
36 1, 2, 3-trichloropropane 176.1 1.7 47. 4 69. 6 92.1 34.4
35 1,1, 2, 2, ~tetrachloroethane 147.0 16.3 74.1 97.5 99.3 40.4
21 1, 1, 2-trichloroethane 113.3 31.6 71.9 90. 1 98.5 51.4
22 1, 3-dichloropropane 120.5 33.6 76. 8 90.5 98.5 53.3
12 1, 2-dichloroethane 83.7 39.7 T77.7 92.5 98. 8 58.2
2 dichloromethane 40.2 54.1 88.3 97. 4 99.1 79.2
15 1, 2-dichloropropane 96. 4 65. 8 95.3 99.2 99. 6 83.4
27 1,1, 1, 2-tetrachloroethane 136.2 66.5 95.5 99.6 99. 3 84.8
7 trichloromethane 61.2 80. 2 98. 7 99.9 99.7 94.6
4 1, 1-dichloroethane 57.3 87.6 99. 2 99.9 99. 8 95.2
5 2, 2-dichloropropane 70.5 97.8 100. 0 100.0 99.9 99.6
9 1,1, I-trichlroethane 73.9 98.2 100.0 100.0 99.5 99.6
10 1, 1-dichloropropane 38.3 98. 7 99.9 100.0 99. 6 100.0
11 tetrachloromethane 6.7 99.1 100.0 100.0 99.7 100.0
20 trans-1, 3-dichloropropene 112. 2 42.2 85.0 96.4 99.3 63.2
18 cis-1, 3-dichloropropene 103.3 56. 4 91.3 97.4 99.0 5.3
6 cis-1, 2-dichloroethene 60. 4 18.7 97.1 99.6 88.1 90.6
14 trichloroethene 86.6 95.1 ——kxk 95.3 98.9 96. 4
3 trans-1, 2-dichloroethene 47.5 95.4 99.6 100.0 99. 6 98.4
23 tetrachloroethene 121.2 97.7 99.9 100.0 98.9 99.4
52 hexachlorobutadiene 215.0 98. 2 99.7 99.9 99.4 99.2
1 1, 1-dichloroethene 31.7 98.8 99.8 99.9 99. 8 99. 4

¥ 2 g of NaCl was added as a saltingout agent in 10 ml of sample.
**x not determined
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Table 6 Estimation of PTRI values of 54 volatile organic compounds
with various columns

. . Purge & Trap
Volatile Organic -
Conpounds TC-Aquatic | DB-624(60m) |  VOCOL DB-1 | DB-624(30)

mean | RSD mean LBSD mean ‘RSD mean \ RSD ‘ mean

1 1, I-dichloroethene 537.9 0.08| 532.3 0.05| 541.9 0.32| 514.3 --—- 522.6
2 dichloromethane 577.8 0.21| 566.3 0.07| 577.0 0.16| 524.5 0.08 555.5
3 trans-1, 2-dichloroethene 599.1 0.16| 586.9 0.05| 598.5 0.36| 552.7 0.23 575.9
4 1, 1-dichloroethane 617.1 0.09| 610.1 0.06| 623.6 0.97| 562.4 0.08 604.4
5 2, 2-dichloropropane 646.3 0.41 | 641.4 0.05| 649.2 0.06| 605.2 0.00 626.9
6 cis-1, 2-dichloroethene 653.3 0.71| 641.4 0.05| 652.1 0.06| 596.4 0.04 627.9
7 trichloromethane 663.0 0.69| 657.8 0.04| 664.2 0.74| 605.2 0.00 644. 3
8 bromochloromethane 672.2 0.05| 654.7 0.05| 670.7 0.05| 602.0 0.04 638.3
9 1,1, 1-trichlroethane 679.4 0.02| 668.3 0.22| 683.9 0.06]| 633.0 0.00 651.5
10 1, 1-dichloropropene 689.3 0.03| 677.4 0.05| 692.9 0.05| 643.1 0.00 661.4
11 tetrachloromathene 697.8 0.03| 678.5 0.08| 700.3 0.03| 652.8 0.02 660. 7
12 1, 2-dichloroethane 707.4 0.01} 690.4 0.05| 706.0 0.04] 625.9 0.00 675. 4
13 benzene 709.0 0.01| 689.7 0.06| 708.5 0.02] 648.5 0.00 673.5
ISTD fluorobenzene 717.8 0.03 | 704.2 0.07| 718.1 0.05( 659.5 0.02 695.0
14 trichloroethene 738.6 0.01) 724.3 0.03| T740.6 0.03| 687.6 0.05 716.6
15 1, 2-dichloropropane 747.0 0.06( 737.7 0.01| 749.6 0.05| 678.6 0.04 728.1
16 bromodichloromethane 765.1 0.03 1! 752.2 0.03| 763.6 0.03| 686.6 0.02 745.9
17 dibromomethane 771.3 0.02| 744.8 0.01| 767.4 0.03| 678.0 0.02 730.0
18 cis-1, 3-dichloropropene 793.8 0.04 | 777.4 0.03| 793.8 0.05| 719.2 0.01 766. 6
19 toluene 815.7 0.03| 797.9 0.04| 815.4 0.0l 754.4 0.00 785.5
20 trans-1, 3-dichloropropene 825.0 0.06| 809.9 0.03] 823.8 0.02| 738.3 0.0l 802.4
21 1,1, 2-trichlroethane 836.7 0.03| 833.5 0.02| 834.8 0.05| 744.0 0.00 811.3
22 1, 3-dichloropropane 849.5 0.03| 834.2 0.03| 850.7 0.01| 756.0 0.00 820.7
23 tetrachloroethene 853.8 0.03| 833.5 0.02| 857.9 0.03| 802.7 0.02 817.8
24 dibromochloromethane 875.4 0.04 ] 850.1 0.02| 870.3 0.04| 771.1 0.03 833. 1
25 1, 2-dibromoethane 887.8 0.03| 859.3 0.02| 884.1 0.03| 781.0 0.02 837.1
26 chlorobenzene 913.2 0.08] 889.8 0.02| 913.0 0.01| 831.6 0.01 870.4
27 ethylbenzene 913.8 0.05] 896.0 0.02| 915.5 0.02] 850.1 0.01 881.0
28 1,1, 1, 2-tetrachloroethane 914.1 0.03| 895.0 0.02| 915.0 0.03| 831.3 0.03 878.8
29, 30 m-xylene, p~xylene 920.7 0.04¢( 903.7 0.02| 921.2 0.02| 859.1 0.00 889.7
31 o-xylene 952.8 0.03) 934.2 0.03| 953.5 0.03| 882.0 0.02 915.8
32 styrene 958.0 0.051( 934.8 0.04| 955.5 0.02| 876.8 0.02 917.2
33 isopropylbenzene 976.4 0.03] 960.8 0.04| 979.5 0.02| 915.4 0.02 944. 0
34 tribromomethane 991.1 0.044 951.7 0.04| 981.8 0.01| 859.1 0.00 926. 3
35 1,1, 2, 2-tetrachloroethane 995.4 0.04) 983.4 0.04| 991.3 0.01| 882.3 0.00 968. 2
36 1, 2, 3-trichloropropane 1005.6 0.03| 988.5 0.04)|1002.0 0.14| 889.0 0.02 968. 2
37 n-propylbenzene 1008.0 0.03( 991.6 0.0511010.9 0.01| 945.8 0.01 974. 4
38 bromobenzene 1018.0 0.051 987.2 0.05(1015.9 0.05| 916.4 0.01 959.6
39 1, 3, 5-trimethylbenzene 1023.8 0.03]1005.1 0.07|1023.7 0.01| 961.6 0.01 989. 7
40 2-chlorotoluene 1023.7 0.32 ] 1001.6 0.04|1026.5 0.01| 941.1 0.01 976.5
41 4-chlorotoluene 1029.8 0.03|1010.3 0.03]1029.7 0.01| 945.8 0.01 985.5
4?2 tert-butylbenzene 1048.2 0.04 | 1033.5 0.04 | 1053.4 0.01] 986.8 0.02 1013.5
43 1, 2, 4-trimethylbenzene 1055.8 0.04 | 1037.4 0.03|1056.6 0.02| 987.5 0.02 1017.3
44 sec-butylbenzene 1066.6 0.05 | 1051.7 0.01 | 1071.1 0.03]1002.9 0.00 1031. 4
45 p-isopropyltoluene 1078.2 0.01|1062.5 0.04 | 1080.8 0.22]| 1015.7 0.01 1031. 4
46 1, 3-dichlorobenzene 1090.3 0.02 | 1064.4 0.02 | 1091.4 0.027 994.4 0.00 1034. 2
47 1, 4-dichlorobenzene 1100.6 0.04 | 1069.0 0.03]1099.9 0.01| 999.4 0.03 1042.1
48 n-butylbenzene 1114.0 0.06 | 1097.5 0.02 | 1117.0 0.07| 1046.5 0.01 1045.3
49 1, 2-dichlorobenzene 1134.1 0.071]1104.6 0.02 | 1132.5 0.10] 1019.0 0.02 1070. 6
50 1, 2-dibromo-3-chloropropane | 1210.1 0.08 | 1176.8 0.02 | 1200.2 0.25| 1051.1 0.04 1139.3
51 1,2, 4-trichlorobenzene 1288.4 0.10 ] 1253.4 0.09 | 1278.5 0.44 | 1162.0 0.00 1213. 4
52 hexachlorobutadiene 1296.2 0.11|1266.3 0.05] 1291.5 0.44 1 1215.5 90.02 1235.0
53 naphthalene 1320.3 0.09 | 1278.3 0.05| 1302.5 0.461(.1169.4 0.01 1232.5
54 1,2, 3-trichlorobenzene 1336.9 0.1311299.6 0.05] 1325.0 0.481]1194.9 0.01 1255.2
n=4 n=4 n=4 n=4 | n=2

*RSD : Relative Standard Deviation (unit:%)
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Fig. 4 Typical chromatogram of volatile organic compounds by PT-GC/MS
analytical column: TC-aquatic
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e Table 7 Corelation matrix of PTRI values
of VOCs between various column

LU s =

j 1| TC-Aquatic VOCOL DB-624(60) DB-624(30) DB-1
= TC-Aquatic | -—- 0.9998 0.9995  0.9989  0.9927
S e VOCcoL 0.99 -—-0.9997  0.9992  0.9941
3 DB-624(60) | 0.97 0.98  --- 0.9996  0.9941
& DB-624(30) | 0.92 0.93 0.9 - 0. 9939
= owml - DB-1 0.88 0.89  0.91 0.95 -

i > j :Corelation factor , 1 < j :Slope of regression curve

e 2 “PTRI[30m]=0.9578 x PTRI[60m]+17.4279
[7=0.999,n=54]
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