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Abstract: A type of dimethyl disulfide gas CRM in the ppb level was developed for the analysis of trace-
level odorous gas in environmental atmosphere. The concentration of dimethyl disulfide((CH;),S,) was 10 umol/
mol level in the cylinder filled with nitrogen, 1500 psi. And the variability of the concentration for 2 years
was about 0.14% due to the adsorption or instability of (CH;),S,. The gas standards produced simultaneously
in 4 bottles and examined by GC-FID were shown with 0.4%, reproducibility of preparation and 0.25%, standard
uncertainty due to weighing and purity. The relative expended uncertainty of 1.1%(95% of confidence level,
k=2) was assigned to the certified value of 10 wmol/mol level of (CH;),S, after quantitative evaluation on the

purity, mixing, weighing, analysis, adsorption and stability of dimethyl sulfide gas.
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Table 1. Purity of dimethyl disulfide standard gas; umol/mol-level (CH;),S,

Concentration Determined Maximum Concentration Standard uncertainty

Component (umol/mol) (umol/mol) (umol/mol) Analysis Method
CH, <1* 0.5 0.3 GC-FID
Total sulfur-components <I* 0.5 0.3 GC-SCD, GC-FID
H,0 946 946 50 Karl Fischer Coulometer
Total Hydrocarbon 4366 4366 10 GC-FID
(CH;),S, 99.4688%mol/mol 0.0066%mol/mol
*Detection limit
Table 2. Purity of nitrogen

Concentration Maximum Standard
Component Determined Concentration uncertainty Analysis Method
(umol/mol) (umol/mol) (umol/mol)

H, <0.05%* 0.025 0.025 Precision Gas Mass Spectrometer
0, 0.35 0.35 0.035 Precision Gas Mass Spectrometer
(6[0) <0.1* 0.05 0.05 GC-FID-Ni/catalyst
CO, <0.01* 0.005 0.005 GC-FID-Ni/catalyst
CH, 0.0013 0.0013 0.00065 GC-FID
Ar <0.1%* 0.05 0.029 Precision Gas Mass Spectrometer
H,O 1.2 1.2 0.60 Precision dew point Hydrometer
Total Hydrocarbon 0.33 033 0.17 Concentrator-GC-FID
N, 99.9998%mol/mol  0.00006%mol/mol

*Detection limit
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Table 3. Concentration prepared by gravimetry and uncertainty
at the preparation process; wmol/mol-level (CHs),S,

Standard
uncertainty
(umol/mol)

0.043
0.044
0.042
0.044

Concentration
of (CH3),S,
(umol/mol)

11.537
11.450
11.257
11.448

% Standard

Cylinder No. .
uncertainty

MD8504
MD8499
MD8455
MD8483

0.37
0.38
0.37
0.38
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Table 4. Reproducibility at the preparation of standard gas (umol/mol-level of (CH;),S, in aluminum cylinders) by gravimetry)

. Concentration response Sensitivit;
Cylinder No. (umol/mol) (Pea]ri area) RSD(%)* (Peak area/conceilltration)
MD8504 11.537 338.8 0.39 29.37
MD8499 11.450 335.0 0.38 29.26
MDg455 11.257 327.6 0.41 29.10
MD8483 11.448 335.2 0.40 29.28
Standard deviation 0.38%

*RSD : Relative standard deviation.
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Table 5. Variability due to adsorption to gas cylinders with 10 pmol/mol-level (CH;),S

. Concentration response RSD Sensitivity . Cylinder
Cylinder No. (umol/mol) (Peak area) (%)*  (Peak area/concentration) Difference (Pressure)
MD8504 11.537 576 0.13 49.90 Mother(550 psi)
MDg492 11.537 560 0.17 48.54 2.73% Daughter 1(250 psi)
MB7547 11.537 559 0.12 48.41 2.99% Daughter 2(250 psi)
*RSD : Relative standard deviation of determination.
Table 6. Stability of standard gas; pumol/mol-level of (CH;),S,

Date of Concentration response RSD Sensitivity Difference Cylinder
preparation (wmol/mol) (Peak area)  (%)* (Peak area/concentration) No.
2004.04.11 11.492 16482 0.13 1434 MD8499
2006.07.20 10.569 15108 0.17 1430 0.14 % MD8504

Average sensitivity: 1432
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Table 7. Certified concentration and uncertainty of standard gas; pmol/mol-level (CH;),S,

Concentration of Expanded uncertainty % Expanded uncertainty

Cylinder No. 1y 1 <, (umol/mol) (umol/mol) (k=2, Confidence limit, 95%) Shelf life
MD8504 11.537 0.085 0.98 | year
MD8499 11.450 0.088 101 1 year
MD8455 11.257 0.084 0.95 1 year
MD8483 11.448 0.087 0.99 1 year
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