Printed in the Republic of Korea

FE 7Y 220lETx)/Bo|=2 HE7 AIAHS Y

HRA® - WG - XK' - TAA'
FQUe} Ald st e 7 s}
rAietE ol ekt
(1993. 10. 4 <)

Development of Portable Gas Chromatography/Photoionization
Detector System

Man Goo Kim*, Jee Hee Shim, Dong Soo Lee!, and Yong Keun Lee!
Department of Environmental Science, Kangwon National University,
Chuncheon 200-701, Korea
tDepartment of Chemistry, Yonsei University, Seoul 120-749, Korea
(Received October 4, 1993)

2 < ZIMAE AN FL ZAT Y7 032mm, Z°] 3m), Fo)H} HEY) ¥ AFYxL
FAE, QR 7 Aol A7t 2 oA 2aEE FA8 71H Z=efEoH AARE
Agssdct AR F3L Golayd e )43 AL ZAHRE 72z AdYsiden, =aMEe|(EJYF4
T4 1.03~129] Werl A, o] 26 A 087~4.63m/mind] AYPFFE & £ ALk
7ol & e} FHE FAR J|AAE A7l AFLZ 7AAEE A Aol mE S22 ke
2492 £ 3o $& AW vhelilel AJET A=) V| olsell N 2A4EY Fe 2AS AP
Apgshe Al ag2olEfue 23 Ajgge] Y] IevteaA AN A AEY F4o) 7hede,
202 <|uloll m-xylenes}t o-xylenes] vlb4l B2} sFsaigich Alade] Re¥e) 2%e & ARE
A2 AAAZY HYGS Zolsh il R 2N AL, B FEA S AR o) ES) A% FEIAL

ABSTRACT. The portable gas chromatography system was developed which was consisted of ambient
vapor sampler(AVS), short capillary column(3 m long, 0.32 mm id. GC(SCCGC), photoionization detector
(PID) and vacuum pump which was operated at subambient pressure. The seletion of capillary column
was based on the theoretical calculation from Golay equation. The pressure ratio of column iplet and
outlet appropriated between 1.03 and 1.2 in the system. The available column flow were 0.87~4.63 ml//min
at the pressure ratios. The AVS consisted of three concentric tubes and enables rapid, repetitive introduc-
tion of vapor samples directly into capillary column and showed good reproducibility. The subambient
column outlet pressure with PID resulted in a significant increase in the optimum column flow, permitting
rapid analysis. The baseline separation of m-xylene and o-xylene was able to within 40 second with
the systern. Parameters affecting the column resolving power were sampling duration, column length
and diameter, and the pressure ratio. Effects of these parameters were investigated using bezene deriva-
tive compounds,
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Fig. 1. Schematic diagram of AVS-SCCGC/PID system.
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Fig. 2. Relationship between column resolving power
(as expressed by the number of theoretical plates)
and the resolution of two adjacent GC peaks as a
function of their relative solubility in the liquid GC
phase.
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Fig. 3. Theoretically completed curves illustrate co-
lumn resolution (theoretical plates) as a function of
column length and diameter. Retention time and vo-
lumetric flow are shown against resolution. Curves
are calculated for nitrogen and vacuum outlet: 2=5,
P=12
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Fig. 4. Calculated curves illustrating the effect of

changes in the pressure ratio P. Curves are calculated
for nitrogen, =5 and the column id. is fixed at 0.32

mm.
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Table 1. Repeatability of ambient vapor sampler for
various concentration of m-xylene

Table 2. Effect of sampling time on column resoiving
power between m-xylene and ¢-xylene

Concentration Peak area RSD
(pph) {(nV-sec) (%}

100 401 9.15

200 827 7.25

500 4,064 540

1,000 10,225 6.13
10,000 141,032 149
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Sampling time (msec) Resolution

940 140
1410 135
1,880 129
2,350 1.21
2,820 113
3,290 1.10
3,760 1.03
4,230 098
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Fig. 6. Variation of AVS-SCCGC/PID chromatogram of m-xylene and o-xylene mixture with column pressure
ratio P=P/P)). P of each chromatogm is (a) 1.03, (b) L04, (¢) 107, (d) 109, (¢) 111, () 1.13, () 114, (h)

116, () 117, ¢) 1.19.
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Fig. 7. Typical chromatogram of an aromatic mixture
obtained by AVS-SCCGC/PID system. SPB-5 column
3m long, 032 mm id., P=112.

153, 152, 145, 142, 132, 1.25, L14, 0912 ¥
H)7} 271Ee% ¥ Fasisich o) Fig. 54l
W7 032mm, Aol 3me AFAA 2P
103 o422 F7HNIIR AR o1&t Hx
e Ags) 3 AR AL ¢ 5 sl

AVS-SCCGC/PIDE| 43, <U=jv] 112414
Zt 1ppm2] WA, E-FN, m-xylene, o-xylene &
FAEF AVS-SCCGC/PIDE Belstdd 42 2=
elE2@¢ Fig. 70 Jehjgic}, AE =)A17RE
940 ms, FPYLEE Ao} S8} WA
9] ojF-E A7 82Ho E5-, m-xylene, o-
xylened] o F-§ A7k Z7 15&, 312, 372=
FAZ < o]F v AR Felrt 7

oj2} zol, 3me] FL AR WHE o)fz
d71qk 1819 HHeA zasEle £ Al29LS 3
FOo= JPAEE AAY 5 glov, ¥ AY
LR A& Fert M, FE7Y
make-up Z|N#2.2 AYHWF d3] =AY
S i) 28l e BAR FHY EesHe
A Yolst WA o)ddeE A& F]YAILSH =
z}gtefule)) o kg wigtont, QY Aoz JY
o] R A% 5 Aol BH2AL 94 ¥
AR 5 AA AL

Jownal of the Kovean Chemical Society



F4 7|3 2zetEdd/Relest AR7| AP Y 159

£ 97 199295 2%y J|aAegd 47
(RSRI-92-331)¢] el 24} Ho|= o]e] A=
A€ Byt

A & £ ¥

1. Keith, L. H. Environmental Sempling and Analy-
sis: A Practical Guide; Lewis Publishers; U, S.
A, 1991; p26.

2. Glass, D. Am. Environ. Lab., Feb, 1991, 26.

3. Newman, A. R. Anal Chem. 1991, 63, 641A.

4. Arnold, N. S.; McClennen, W. H.; Meuzelaar, H.
L. C. Anal. Chem. 1991, 63, 299.

5. Neuzelaar, H. L. C.; Urban, D. T.; Ameold, N, S.
Proc. 1990 Conf. ont Chem. Def. Res.; Aberdeen
Proving Grounds, M.D., 1992, 315,

6. Meuzelaar, H. L. C,; Dev. Testing of an Integrated
Gas Chromatography/lon Mobility Spectrometry
System, Final report to US Army Research Office,
Contract No. DAAL(Q3-86-D-0001, Nov., 1990.

1994, Vol 38 No. 2

7.

10,

11.

Snyder, A. P,; Harden, C. §,; Brittain, A. H,; Kim,
M. G.; Amold N. S.; Meuzelaar, H. L. C. Am. Lab.
1992, 24, 32B.

. Snyder, A. P.; Harden, C. C; Brittain, A. H.; Kim,

M. G; Arnold, N. S;; Meuzelaar, H. L. C. Anal.
Chem. 1993, 65, 299.

, Hail, M. E.; Yost, R. A. Anal. Chem. 1989, 61,

2401.

Trehy, M. L.; Yost, R. A;; McCreary, J. ). Anal
Chem. 1984, 56, 1281.

Trehy, M. L.; Yost, R. A.; Dorsey, J. D. Anal.
Chem. 1986, 58, 4.

12. Schutjes, C. P. M.; Leclercq, P. A; Rijks, J. A;

13,

14.

15.

Cramers, C. A. [ Chromatogr. 1984, 289, 163.
Cramers, C. A.; Leclercq, P. A. CRC Revtews in
Analytical Chemisiry 1988, 20, 117.

Giddings, J. C.; Seager, S. L.; Stuchi, L. R.; Ste-
wart, G. H. Anal. Chem. 1960, 32, 867.

James, A. T.; Martin, A. J. P. Biochem. ] 1952,
50, 679.



