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Fig. 1 Block diagram of the automated system for the volatile halogenated hydrocarbons in
the atmosphere

V1, V2: sampling valves; V3: 3-way solenoid valve; H: heater; C: cooler; T: trap column;
PR: pressure regulator; FC: flow control valve; GC: gas chromatograph; VPR: vacuum pres-
sure controller; F: filter; HECD: electrolytic conductivity detector; A: HECD controller; P:
pump; I: integrator; MF: mass flow controller; 1: column 1; 2: column 2; E: electrolytic con-
ductivity cell; CA: reduction furnace; S: solvent. Pump: constant flow sample suction system.
The position of sampling valve is indicated as ON ( ) and OFF (-« ).
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Fig. 2 Time program for the automated sampling
and analysis

See Fig. 1 for VI, V2, V3, H and C.
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Table 1 Analytical conditions

1) Preconcentration conditions
Trap colum: Porapak P 50/80 mesh 3 mmi.d. X160
mm
Adsorption temperature: below 0°C
Desorption temperature: 180°C
Sample volume : 21(50 ml/min X 40 min)
2) GC conditions
Series of Column 1&2
Column 1: Ucon 50 LB 550X 10% on Chromosorb
GAW DMCS 60/80 mesh, 2 mm i.d. X2 m
Column 2: Octane/Porasil C 80/100 mesh, 2 mm
i.d.X1m
Oven temperature: 40°C 6 min to 120°C, 4°C/min
Carrier gas (He) flow rate: 25 ml/min
3} Detection conditions
Reduction furnace temperature : 850°C
Reduction gas (H,) flow rate : 30 ml/min
Solvent flow rate : 0.6 ml/min

2.3 KIEAHX

RIEAZ 213, &R ppm ORBFEORA N A
(kBEEEZES) #<A70—1Y pu—5— (SECU-I
) sHOWIKREBELREAHRICE D —ERE (ppb LN
W) IR L THW . RIEET ZILERT S 2012
HWH<A70—-2Y ha—-F—EBLTRLTHEE, B
ERICFERT 22K L CnzRHRUTHOE., FRFTZ
1213 99.9999% Ll FoEMEER (HAKREY) 2HL
tz. HRH AL HIEREWNRR S RN G-
1z,

3 MRRUOEBR

31 B, BEURFAORES

B#FHH & U T, Tenax GC & Porapak P Z K& L
2. BEHEEIE 0°C T Tenax GC #HW4 & CFC 113 D
BB AR X 270 ml, Porapak P #1115 & CFC 11 OB
BARE 271 TH o712, MEWRES &SRO
TFRA 5 Porapak P % WAl & U CHN U B X
0°C I F&E LT, MHBOKRHTEY Ing BETH 2
DT, AEHESRE LREEOEREATBELT DY
Bt %55 12912, 40 ml/min T 50 75| L BHEE
21 & LT, ZOHER[PICHERET S HKRS D
0.1 ppb 25 H5ICRIRE ¢ & 12, BRI ERFEE D — &R
W7y hIzauxF Ly eHETL 180°C & Uz, [EIR
FIERBDITDOVT 100% PE sz, KERETH
ISR & 15 BRSO DN T, KIS B {REAS
L NLBERNOERBLAKE NI &b, KIT K5 EM

B, B4, Wi, FH . KSPEEEEE S M LAYBOR#E =YY Y SV AT A 333

Column 3

Column 2
%

Column 1

Time/min

Fig. 3 Separation of selected chlorohydrocarbons
on selected columns

. Column packing: Column 1, Octane/Porasil C;
Column 2, Ucon 50 LB 550X; Column 3,
Octane/Porasil C plus Ucon 50 LB 550X. Peak
identity: 1, CFC11; 2, CFC113; 3, CCl,; 4,
CH;3CCly; 5, CHCls; 6, C,HCl,; 7, CyCly
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Fig. 4 Effect of solvent flow rate on electrolytic de-
tection
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Fig. 5 Gas chromatogram of VHHs standards

1: CFC 11, 1.08 ng; 2: CFC 113, 1.45ng; 3: CCl,
1.48 ng; 4: CH3CCl;, 1.03ng; 5: CHCls;, 1.08 ng;
6: CQHC'[;, 0.92 ng; 7: 02014, 1.31 ng
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Fig. 6 Gas chromatogram of atmospheric sample
1: CFC11; 2: CFC 113; 3: CHyCly; 4: CCly; 5:
CH;CCl3; 6: CHCI3; 7: GoHCly; 8: CyCly
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Fig. 7 Variation of CFC 113, CH;CCl,;, C,HCI; at Tsukuba on December 9 to 13
B: CH,CCl;; &: C,HCl;; O: CFC 113
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An automated monitoring system for volatile halogenated hydrocarbons in the
atmosphere by GC with preconcentration and electrolytic conductivity detection.
Tsuneaki MaEpA, Emiko Okamoro, Kouji IcHioka®™ and Masatoshi Morita**
(*Development Division, DKK Corporation, 4-13-14, Kichijoji-kitamachi, Musashino-
shi, Tokyo 180; **The Division of Chemistry and Physics, The National Institute for En-
vironmental Studies, 16-2, Onogawa, Tsukuba-shi, Ibaraki 305)

An automated monitoring system to measure sub ppb level of CFC 11, CFC 113, di-
chloromethane, carbontetrachloride, 1,1,1-trichloroethane, chloroform, trichloroethylene,
tetrachloroethylene was developed by using GC with preconcentration on porous polymer
beads and an electrolytic conductivity detector (HECD) was used for detection. Air
sample was passed through a trap column where volatile halogenated hydrocarbons were
trapped at cooled temperature and thermally desorbed. They were then introduced into
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the GC system using a sequence of every 70 min. Separation of individual compounds
was made by using a series of packed columns of Ucon 50 LB 550X and Octane/Porasil
C at programmed temperature conditions. Measured data were stored in the memory of
integrator and printed out either simultaneously or later time. Recovery of the com-
pounds was almost quantitative and the practical detection limits were about 0.1 ppb for
21 sample.
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