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—PT-GC-MS Method for Volatile Organic Compounds—
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Volatile organic compounds (VOCs) were recently added to the Drinking Water Quality
Standards. The basic methods of measurement for these compounds have been studied,
including determination of the minimum quantitation limits and storage of standard
solution. This paper introduces the analytical methods we have established.
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Table 1 Test method and water quality standard.
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Water © Water
quality  quality
Test method Ttem . standard Item ' standard
. (mg/0) . (mg/0)
Trichloroethylene 0.03 Tetrachloroethylene . 0.01
1, 1-Dichloroethylene 0.02 cis-1, 2-Dichloroethylene 0. 04
Dichloromethane 0.02 Benzene 0.01
PT|PT | HS
| ) | Chloroform 0.06 Bromodichloromethane 0.03
GIC GC GIC Dibromochloromethane 0.1 Bromoform 0. 09
MS MS | 1,1, 1-Trichloroethane 0.3 trans-1, 2-Dichloroethylene 0.04
Toluene 0.6 Xylene 0.4 PT : Purge and trap
p-Dichlorobenzene 0.3 1, 2-Dichloropropane 0.06 HS : Head space
B o : t h
Carbon tetrachloride 0. 002 1, 1, 2-Trichloroethane 0. 006 GC : Gas chromatography
— _ - I MS : Mass spectrometry
1, 2-Dichloroethane 0. 004 1, 3-Dichloropropene 0. 002
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Fig. 1 Test method for VOCs.
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Fig. 2 PT-GC-MS method.
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Dry purge 4 min

Cryo focus —130°C

Desorb 4 min at 180 °C
Inject 3 min at 200 °C
Bake 20 min at 220 °C

2. 3 AERHE
Wi kA 8 2 RITR Lic, #kk 5me i NEENE
o p-BFB #%EmML, /<—YBRAND, ~) Y AHTRT

2. EEAE sim L VOCs % } 5 » 7BIcilitEd 5, &80T, ~7
2.1 &% Y LA AR EASBERLARND, 7y TEYMRAL
LY [ s OB th o JEFEM AL ST VOCs &I S ¥ %, G C TR TT 5 Ric VOCs DA
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GC-MSPAC 200S BB I BB EIRT A 2 LS X ) S BERIE S RTBET &
e S - Column AQUATIC atre LL, M-F LUy DP-F¥y vy onT, &H
0.25 mm LD. x 60 m BB X AL RAETAE T S » el OB HMEE Ui,
df=1.0 ym 3. 2 GC-MS QEERE
Column temp. 40 °C(1min)—200 °C BRAY DEAEDT/10MEIX0.2~60 pg/C THh B, HE
at 3 °C/min i, BRETH LG T BIBEEEENLNC &0
Inject temp. 150 °C BEThb, F2C, BEOREEE (F'/( ) 2RET
Detector MS, EI 70eV Lizbie, A v EBEXETCL,L1I-tY /e Ry
Carrier gas He HE LR E2 B 4 TR,
Inlet press 1.5kg/cm? N, FAYESITEERESAE L) ER
Trap Tenax/Silica Gel/Charcoal  fr¥ CHIE TXRENR ERD —F, BBREONRIINET
Sample size  5m¢ B B, A VER, HlEEERFY 0.1 ~ 100
Sample temp. 40°C P/ BELE Z, ZOBRBICHIGAERLSTITI L&
Purge 12 min L7
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Retention time {min|
.
1 Trichloroethylene 2 Tetrachloroethylene 3 Carbon tetrachloride 4 1, 1, 2-Trichloroethane
5 1, 2-Dichloroethane 6 1, 1-Dichloroethylene 7 cis-1, 2-Dichloroethylene 8 Dichloromethane
9 Benzene 10 Chloroform 11 Bromodichloromethane 12 Dibromochloromethane
13 Bromoform 14 cis-1, 3-Dichloropropene 15 trans-1, 3-Dichloropropene 16 1, 1, 1-Trichloroethane
17 trans-1, 2-Dichloroethylene 18 Toluene 19 m-, p-Xylene 20 o-Xylene
21 p-Dichlorobenzene 22 1, 2-Dichloropropane
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Fig. 3 Total ion chromatogram.
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Fig. 6 Calibration curve.
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Table 2 Minimum quantitation limit.
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Fig. 7 Stability of PT-GC-MS.

e Vi, g cven W
(1g/) \ 0.1 pg/e | 0.2 ng/e (1g/0)
Trichloroethylene 0.1 ‘ 3.0 ! 6.3 3
7Tetrachloroethyle;1é i B N 0.1 7‘ 0.9 7 7 777 4.2 7 1 -
Carbon tetrachloride 0.1 | 3.9 6.2 0.2
1, 1, 2-Trichloroethane ) 01 3 0.8 15 06
1, 2-Dichloroethaﬁe 0.1 7 2 3”777 T Hii 0.4 .
1, 1-Dichloroethylene 0.1 1.4 77”7: 80 o 2
cis-1, 2-Dichloroethylene 0.1 48 10.9 .
Dichloromethane 0.2 o - __i 6_0 __—2 i
Benzene - o 0. 1 S __6.4 | 5.2 1
~ Chloroform o 01 3.5 6.8 6
BromodlEI)romethan; L 071 i 517 7177! 2.9 i7777 B 37 o
Dibromochloromethane 0.1 ‘ 4.9 i 3.1 10
~ Bromoform o 0.1 7.7 ; 5.7 o °>
cié-l 3-Dichloropropene 7 EE o ) ) ; 4 I 2.9 707
trans-1, 3-Dichloropropene . 0.1 7F77 R i 7 é 5 7 0 27 -
o trans-1, 2 B;éhloroethylene - 77707.1 - 755 : 6.4 4 N -
" m., p-Xylene ' 0.1 7 0.8 3.4 N 0
 oXylene - 01 o5 1.9 W
p-Dichlorobenzene : - 7 0."1 7 7176 1.3 30 o
1, 2-Dichloropropane " 01 17 41 ‘ 6
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HEs, 77 7KOMWEERTT, 0.1 pg/e BEEERI 3
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Table 3 Recovery rate.
Concentration of added solution: 1.0 pg/¢
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Fig. 8 Remaining effect of standard solution.

Activated carbon-treated water Well water
Item Water quality | Measured value' Recoveryi;ziite | Water quality |Measured value| Recovery rate
(1g/€) g/ (%) (ng/€) (rg/€) %)
Trichloroethylene <01 | 1.1 110 14 2.5 110
Tetrachloroethylene ] - <01 ) 7‘ 1.2 12(7)7 0.6 1.8 120
Carbon tetrachloride ~ <0.1 B 1.0 100 <0.-1 i 0.9 90
1, 1, 2-Trichloroethane <0.1 0.9 90 <01 0.8 80
1, 2-Dichloroethane L <0 1 11 117(7) <0.1 1.0 100
1, 1-Dichloroethylene <01 | 11 110 <0.1 11 1o
cis-1, 2-Dichloroethylene B <0.1 o _1_1__ 110 0.2 1.3 : 110
Dichioormcare T 0w
Benzene <o Lo | 100 <0.1 10 . 100
Chloroform B <0.1 L1 110 0.5 1.5 } 100
Bromodichlpromethane <0.1 1.0 100 <0.1 1.0 | 100
N Dibrorrrrlochilgrrtr)znweﬂlrane - <0.1 ) 1.1 110 <0.1 L1 ‘ 110
Bromoform | <er 11w <01 | Lo 100
cis-1, 3-Dich]oroprop¢x;¢ o <70717 B 1.0 oo <0.1 1.0 100
" trans-1, 3-Dichloropropene <0.1 1.0 100 <0.1 1.0 100
trans-1, 2-Dichloroethylene <0.1 1.1 110 <0 1 1.1 _ 110
m-, p-Xylene <0.1 1.0 100 <0.1 10 100
o-Xylepf: <0 1 1. 1 110 <Q 1 1.1 110
p-Dichlorobenzene <0. 1 1.1 110 o <9 1 1.1 110
1, 2-Dichloropropane <0.1 1.0 100 | <0.1 1.0 100
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Table 4 Change of city water quality. unit: pg/f
T Elapsed time (day) : ; : :
e T 0 3 5 14 18 20 Minimum | Maximum | Average
Trichloroethylene <01 | <01 01 : <01 | <01 <01 [ <01 | o1 | o1
Tetrachloroethylene <01 <o1 o <o1 <ol <01 <01 | <01 | <01 | <01
Carbon tetrachloride <01 <01 01 09 | <01 0.2 <0.1 0.9 0.3
1, 1, 2-Trichloroethane <0.1 <0.1 <0.1 i <0.1 <0. 1 <0.1 <0.1 <0.1 <0.1
1, 2Dichlorocthane | <0.1  <0.1  <0.1 <01 | <01 | <01 | <0.1 | <0.1 | <o.1
1, 1-Dichloroethylene <01 <01 <ol <ol <01 <01 | <01 <01 | <0.1
" cis-1, 2-Dichloroethylene <0.1 1 <01 <01l <01 <01 | <01 0.1 0.1
Dich]oroméiﬁane 7 - 0.2 .2 0.3 <0.2 »SOZ 0.2 7 <0.727 - 0.3 0.2
Benzene 1 <e1 <1 <01 <01 <ol <01 | <01 | <01 | <01
Chloroform 263 | 30.5 25.4 36.6 191 | 32.4 19.1 36.6 28.4
Bromodichloromethane 7.9 9.2 9.4 1.0 . 9.5 159 | 7.9 15.9 10.5
N Dibromochloromethane .5 3.9 3.5 4.2 3.9 6.1 .5 6.1 7 4.2
Bromoform 0.4 0.4 0.3 03 i 03 0.4 .3 | 0.4 4
cis-1, 3Dichloropropene | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 . <0.1
© trans-1, 3Dichloropropene | <0.1 | <0.1  <0.1 <01 . <01 | <01 | <0.1 | <01 | <o.1
trans-1, 2Dichloroethylene | <0.1 . <0.1  <0.1 . <01 | <01 | <0.1 | <0.1 | <0.1 | <0.1
_m-, p-Xylene <1 <01 . 0z 0z 03 04 | <01 0.4 0.2
0-Xylene | <01 <0.1 0.2 . 02 | 0.2 0.3 <0.1 0.3 0.2
p-Dichlorobenzene. <01 <01 <01 <01 <01 01 | <01 0.1 0.1
1, 2-Dichloropropane ] <01 <01 <01 <01 <01 | <01 | <01 | <01 | <0.1
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