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Table 1. Repeatability of the measurements in the atmosphere generation system based on the observed relative standard deviation (RSD) for repeated 

measurement by SPME at 1 ppm of selected analytes (the effect of sampler variability excluded). 

Analyte 
Humidity (%) Temperature (º C) Velocity(m/s) 

30 50 80 20 25 30 0.05 0.10 0.30 0.50 

Halothane 2.68 2.96 1.23 5.55 1.80 6.02 2.53 3.72 2.14 1.25 
Tetrachloroethylene 4.57 3.24 3.97 2.78 0.87 2.34 5.59 2.58 6.74 2.23 

Carbon tetrachloride 1.77 4.60 4.95 3.43 2.25 3.49 3.82 3.05 3.84 4.44 

 

 
Figure 1. Schematic diagram of test atmosphere generation system. 

a: Air inlet, b: Bypass valve, c: Valve to humidity system, d: Humidity generation system, e: Electrical coil, f: Syringe pump, g: Sampling chamber, h: 

Temperature sensor, i: Humidity sensor, j: Active sampling port, k: Hygrometer, l: Thermocouple, m: Dry gas meter, n: Outlet (to hood), *: Septum 

equipped sampling ports 

 
Figure 2. Effect of solvent (carbon disulfide) on derived isotherm of halothane, tetrachloroethylene, and carbon tetrachloride. 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

oh
.s

su
.a

c.
ir

 o
n 

20
25

-0
8-

21
 ]

 

                               5 / 6

https://aoh.ssu.ac.ir/article-1-29-en.html


Design and Evaluation of a Test Atmosphere System 

34 

 

Figure 3. Effect of analyte concentration on applicability of equation for prediction of actual concentration in the test atmosphere generation system 

 

Conflict of interest 

Acknowledgement 

References 

1. Konieczka P, Namieśnik J, Biernat JF. Generation of standard 

gaseous mixtures by thermal decomposition of surface 

compounds: Standard mixtures of thiols. Journal of 

Chromatography A. 1991;540:449-55. 

2. Greenhouse S, Andrawes F. Generation of gaseous standards using 

exponential dilution flasks in series. Analytica Chimica Acta. 1990; 

236: 221-6. 

3. Barratt R. The preparation of standard gas mixtures. A review. 

Analyst. 1981;106(1265):817-49. 

4. Naganowska-Nowak A, Konieczka P, Przyjazny A, Namieśnik J. 

Development of techniques of generation of gaseous standard 

mixtures. Critical reviews in analytical chemistry. 2005;35(1):31-55. 

 

5. Namiesnik J. Generation of standard gaseous mixtures. Journal of 

chromatography. 1984;300:79-108. 

6. Zare Sakhvidi MJ, Bahrami AR, Ghiasvand A, Mahjub H, Tuduri 

L. Determination of Inhalational Anesthetics in Field and 

Laboratory by SPME GC/MS. Analytical Letters. 2012;45(4): 

375-85. 

7. Pisaniello D. The generation of test atmospheres for 

occupational hygiene laboratory evaluation of organic vapour 

monitoring devices: report prepared for the Occupational Health 

and Radiation Control Branch;2008. 

 8. Lee IS, Tsai SW. Passive sampling of ambient ozone by solid 

phase microextraction with on-fiber derivatization. Analytica 

Chimica Acta. 2008; 610(2):149-55. 

9. Koziel JA, Martos PA, Pawliszyn J. System for the generation of 

standard gas mixtures of volatile and semi-volatile organic 

compounds for calibrations of solid-phase microextraction and 

other sampling devices. Journal of Chromatography A. 2004; 

1025(1): 3-9. 

10. Senum GI. Theoretical collection efficiencies of adsorbent 

samplers. Environmental Science & Technology. 1981;15(9): 

1073-5. 

11. Baldwin PEJ, Maynard AD. A survey of wind speeds in indoor 

workplaces. Annals of Occupational Hygiene. 1998;42(5): 

303-13. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

oh
.s

su
.a

c.
ir

 o
n 

20
25

-0
8-

21
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               6 / 6

https://aoh.ssu.ac.ir/article-1-29-en.html
http://www.tcpdf.org

