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A Preliminary Study on Polyester Aluminum Bag as the Possible
Substitute for Tedlar Bag Sampler in RSC Analysis
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Abstract

In this study, the recovery rate of Tedlar bag (T) sampler was investigated in comparison to polyester aluminum
bag (P) sampler. To derive the comparative data sets for the relative performance between different samplers, a
series of calibration experiments were performed by using 1 ppb standard of four offensive reduced sulfur compounds
(RSC) odorants(H,S, CH;SH, DMS, and DMDS) along with SO, and CS,. All the analysis was made by gas chro-
matography/pulsed flame photometric detector (GC/PFPD) combined with air server/thermal desorber (AS/TD).
The measurement data were obtained by loading gaseous standards (1 ppb) at 3 injection volumes (250, 500 and
1,000 mL) at three intervals(0, 24 and 72 hrs). The recovery rates(RR) of P sampler were computed against the slope
values of T sampler. According to our analysis, P sampler exhibits slightly enhanced loss relative to T, especially
with light RSCs (H,S and CH;SH). At day 0, RR for the two were 88 and 85%, respectively. Such reduction pro-
ceeded rather rapidly in the case of H,S through time. However, P sampler was more stable to store SO, unlike others.
Despite slightly reduced recovery, P sampler appears as a good replacement of T sampler.
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Table 1. Comparison of calbration results obtained using 1 ppb RSC standard.

[1] Experimental conditions: loading amount of RSC at each calibration point

TD operation Time Sampling Mass (ng)
flow rate ] volume
(mL min-Y) (min) (mL) H,S S0, CH,SH DMS cs, DMDS
5 250 0.35 0.66 0.49 0.64 0.78 0.94
50 10 500 0.70 131 0.99 1.28 155 1.89
20 1000 1.39 2.62 1.97 2.56 311 3.78
[2] Calibration slope values between two samplers as a function of time
Bag meterial Time interval Sample Slope
(Day) code H,S S0, CH,SH DMS cs, DMDS
0 T-0 31249 21726 27222 32618 64492 45316
Tedlar 1 T-1 26118 2801 21656 29306 58431 39136
3 T-3 28687 1786 22528 30079 57756 40172
Polvester 0 P-0 27451 25406 23120 31551 62298 45760
a un);i hum 1 P-1 21259 17361 20656 29258 56824 40984
3 P-3 19657 5743 22065 28855 54038 38504
Slope 0 0.88 117 0.85 0.97 0.97 1.01
(PA/'IQD) 1 0.81 6.20 0.95 1.00 0.97 1.05
3 0.69 3.22 0.98 0.96 0.94 0.96

J. KOSAE Vol. 27, No. 4(2011)



486 A7\ - 249)

Fig. 1. An experimental set-up for the RSC analysis by the combination of GC/PFPD and AS/TD system.
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Table 2. Operational condition of GC/PFPD/TD system
for RSC analysis.

[1] GC system®
1) Injector 3) PFPD
Off Detector temp:  200°C
Air(1) flow:  17mL min™?
Air(2) flow:  10mL min?
2) Oven H, flow: 14mL min*
Initial temp:  80°C
Rate: 20°C/min 4) Column
Final temp: 200°C BP-1, SGE (Australia)
Initia hold:  5min Film thickness: 5um
Fina hold: 4 min Length: 60m
Total time:  15min Diameter: 0.32mm

3GC (CP 3800, Varian, CA, USA)

[2] Thermal desorption condition of AS/TD®

Coldtrap:  Carbopack B+SilicaGel=1.5:2.5(Volume ratio)
Splitratio:  10:1 Trap low: -15°C
Split flow:  15mL min™t Trap high: 250°C
Holdtime: 5min Flow pathtemp:  80°C

5TD (UNITY, Markes International, Ltd., UK)
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Fig. 2. Chromatogram of T-0 sample after loading 1,000 mL of 1 ppb RSC standard (50 mL min~'*20 min) using AS/TD:
see Table 1 for the corresponding mass of each sulfur compound.
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Fig. 3. Comparison of calibration results derived using 2
different bag samplers.
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