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Fig. 1 Theoretical dE/dt as a function of purge
time for different K values
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Fig. 2 Schematic diagram of trap unit

1: Tenax GCj; 2: trap tube; 3: heater (l); 4:
heater (2); 5: PTFE tube; 6: thermocouple; 7:
aluminium foil
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Fig. 3 Schematic diagram of purge and trap
system

1: vial (10ml); 2: thermostatic aluminium block; 3:
trap unit; 4: He for purge; 5: He for desorption
and carrier gas; 6: vent; 7: stainless-steel heated
transfer line; 8: capillary connector
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Table 1 Operating conditions

Purge and trap
Sample size: 5 ml
Purge flow rate: 20 ml/min (helium)
Optimum sample temperature: 20°C
Optimum purge time: 10 min
Trap column temperature: 20 to 25°C
Dry purge time: 0 min
Desorption temperature: 260°C
Desorption time: 2 min

GC/MS
Carrier gas flow rate: 1 ml/min
Initial oven temperature: 35°C
Initial time: 4 min
Temperature program rate: 6°C/min
Final temperature: 160°C
Final time: 8 min
MS measurement mode: SIM

Table 2 Mass number of the monitored ion for
SIM of volatile organic compounds

Primary Confirming

No. .
ion ion
1 1,1-Dichloroethylene 96 61
2 Dichloromethane 84 86
3 trans-1,2-Dichloroethylene 96 61
4 cis-1,2-Dichloroethylene 96 61
5 Chloroform 83 85
6 1,1,1-Trichloroethane 97 99
7 Carbontetrachloride 117 119
8 1,2-Dichloroethane 62 64
9 Benzene 78 77
10 Fluorobenzene® 96 70
11 Trichloroethylene 130 132
12 1,2-Dichloropropane 63 62
13 Bromodichloromethane 83 85
14 c¢is-1,3-Dichloropropene 75 77
15 Toluene 92 91
16 trans-1,3-Dichloropropene 75 77
17 1,1,2-Trichloroethane 97 83
18 Tetrachloroethylene 166 164
19 Dibromochloromethane 129 127
20 p-Xylene 106 105
21 m-Xylene 106 105
22 o0-Xylene 106 105
23 Bromoform 173 175
24 4-Bromofluorobenzene' 174 95
25 p-Dichlorobenzene 146 148

1 Internal standard

ZNEZ 025mm, B3 10m OREEY Y AF2—-T&
U, 56 U® Tenax GC IKIZBMKST % 50ng &
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Fig. 4 Desorption profile of 1,l-dichloroethylene
and the temperature change in the trap tube
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Fig. 5 Effect of desorption temperature on de-
sorbed band width
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Fig. 6 Transfer time from trap tube to MS
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BRI % 2~20 SO TR E, BMLEHOWAE T
DR % BIRE U 7z, Fig. 7 BRSPS BRAERH
N pot, LI-¥YyZuurLFLrod 0°C & 25°C T
DEEBRERZRNUIZ. Ty TEE 25°C THEH/S—- VI
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Fig. 7 Breakthrough of 1,1-dichloroethylene from
Tenax trap

Table 3 Relative standard deviation of responses
and retention times

Sampl . RSD, %
Compound c?(l)mg/e Reter/ltl(_)n ,__S_:._/.i_._..\
p,gl_l time/min Response Ir
1 10 11.90 5.2 0.03
2 10 13.05 4.9 0.00
3 10 13.75 5.2 0.04
4 10 16.33 5.0 0.00
5 10 16.69 4.6 0.03
6 10 17.62 4.5 0.00
7 10 18.26 4.9 0.03
8 10 18.61 3.8 0.03
9 10 18.68 4.9 0.00
10 5 19.06 no measurement
11 10 19.99 49 0.02
12 10 20.42 5.1 0.02
13 10 21.03 4.4 0.00
14 10 22.16 4.9 0.00
15 10 22.97 49 0.02
16 10 23.29 4.8 0.02
17 10 23.76 4.4 0.02
18 10 24.56 5.5 0.00
19 10 25.22 4.2 0.02
20+21 10(each)  26.88 4.7 0.02
22 10 28.26 4.7 0.01
23 10 29.91 4.3 0.01
24 5 30.40 no measurement
25 10 35.97 4.5 0.02

Compound numbers correspond to those in Table 2.
Values represent 7 determinations.

BIfsiERE g >z, BERIC, SEEYEE 5ng/5ml
THISBHE O ERERZET 10% DR Th- 2. BE
#1413 0.5~50 ng OEIFA THBIREL 0.95 LI EDERRIC/S
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Fig. 8 Chromatogram from a standard solution
Peak numbers (1~25) correspond to those in Table 2.
Table 4 Result of recovery test at different laboratories
Author’s not used L2 - 140°CT L3 —50°C L4 lig. CO, L5 —140°C
Found' RSD, % Found RSD, % Found RSD, % Found RSD, % Found RSD, %
I 105.0 2.52 106.2 2.36 107.0 0.93 106.0 3.27 98.6 22.78
2 101.9 2.75 103.5 1.98 97.3 1.37 105.4 5.87 75.1 25.21
4 104.0 3.27 101.9 4.64 100.0 3.55 102.0 1.96 105.7 2.38
6 104.3 2.41 103.8 1.66 96.3 0.81 104.9 1.05 83.2 3.49
7 104.3 2.21 103.5 2.17 103.1 4.06 103.1 3.10 80.9 3.29
8 102.0 1.96 108.2 6.05 94.9 3.28 106.5 3.44 102.0 1.96
9 109.3 4.12 100.2 4.54 90.4 1.63 104.7 3.72 127.7 2.52
11 109.0 4.59 100.7 5.21 104.0 1.67 108.1 3.61 88.8 3.81
14+16 213.0 4.62 211.4 5.12 188.9 4.38 209.8 10.73 166.0 6.79
17 101.7 0.57 107.3 4.82 95.1 4.40 105.7 8.56 79.2 3.77
18 107.3 3.77 101.7 4.69 104.3 3.63 104.9 8.12 87.5 4.58

t: Laboratory and cryofocus.
to those in Table 2.

272 Fig. 8 WRFT LHIIKE -2 13y v — T CRIFIC
DEEINT.
FEBANORMEINERR T, PkEEHEBIIE TN
5 11 BREOLEWICOWT, Fkibk, BSEEmE
K, FAHFEZEIBEKIC 100 pg/l DEELE 25 &5 I8
mu, &OWE=RET 5 IEDEER'D ICKE % #
U, 77447+ —=hABBOLEBICL2BALE
LCTRIFSAER %12, Table 4 IZTFAREKDKER 277
Uiz,

T1: Average of three determinations, ug/1. 111: Compound numbers correspond

Pk, {tEYD Henry B E/S—VRED HEHEX
N5 EERDBGRD 5, BK 2 —FEEIERET 22 &
TIEREL RO -V CHLEBUNB O NS & & 2
EUR. PEROBERZFRTCALLZAT Y L ARBLI =
NT LEVERL, WA ORE B ORISR % 10
EBT52EICED, 79447 r—DARAVTICE
KTV —AThITEB—Y & Ty TENTREICE
5 ERERNULT.

AWFEEITOICM 20, BEOBEICESLFEE (k)
ORIHEEREO ZBhE N 1Znie. X, Y—Iud 4T
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Determination of volatile organic compounds in water by purge and trap capil-
lary GC/MS without using cryofocus; Utilizing advantage of characteristics of
absorption and desorption on Tenax GC adsorbent. Takanobu Hmo, Shigeko
NakanisH1 * and Toshiyuki Hoeo™* (*Public Health Laboratory of Chiba Prefecture,
666-2, Nitona-cho, Chuo-ku, Chiba-shi, Chiba 260; ** Department of Industrial Chemis-
try, Faculty of Technology, Tokyo Metropolitan University, 1-1, Minamiohsawa,
Hachioji-shi, Tokyo 192-03)

A purge and trap method in which omitted cryofocus, was consequently designed in the
study of theoretical recovery rates of volatile compounds in water by stripping. The trap
tube was a small column made of stainless steel (length 11 cm and 1/8-inch o.d.), packed
with 0.07 g of Tenax GC which adsorbs little moisture. Desorbing profiles of the com-
pounds adsorbed on Tenax GC by heating were studied. Desorption of the compounds
started rapidly at 200°C and above, the profiles of the desorbed compounds forming
Gaussian peak shape against heating time. Moreover, the time required to desorb 23
compounds by rapid heating at 260°C ranged from 0.60 minute for 1,1-dichloroethylene to
0.72 minute for bromoform, so that chromatogram peak shapes became sharp. Tenax
GC does not take long to purge, because of the small breakthrough capacity of 1,1-
dichloroethylene. Excellent reproducibility of all compounds was obtained by keeping
the temperature of the trap tube at about 20°C for a purging time of 10 min.
Reproducibility of SIM chromatographic peak areas were within 10% (n=7) at the 10
ug/1 level. The cross-check to various environmental samples gave excellent results, cor-
responding to those of other laboratories using cryofocus. This technical procedure was
simple and satisfactorily accurate.
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