KIGAS Vol. 22, No. 2, pp 46~51, 2018 https://doi.org/10.7842/kigas.2018.22.2.46
v (Journal of the Korean Institute of Gas)

oI ZFE 10 umol/mol &&l4A EETJIA Il

LT - HIEY - ALSY - QMF - O[ZIEB* - "o
IR FYSATY FEYsRFRY, U, A8 rjedAdu st gn
20173 129 21Y #2018 49 59 =4, 20183 4€Y 6 =)

~~

Development of 10 4« mol/mol Hydrogen Sulfide Primary
Standard Gas for Odor Measurements

Yong-Doo Kim*** - Hyun-Kil Bae* - Dalho-Kim*
Sang-Hyub Oh*:*** - Jin Hong Lee** - *Sangil Legr***

*Center for Gas Analysis, Korea Research Ingtitute of Sandards and Scence (KRISS),
Dagjeon 34113, Republic of Korea
**Department of Environmental Engineering, Chungnam National University, Dagjeon
34134, Republic of Korea
***Sience of Measurement, University of Science and Technology, Dagjeon 34113, Korea
(Received Decerrber 21, 2017; Revised April 5, 2018; Accepted April 6, 2018)

29

Aol F&5HA LR Gl et A ti 7] oA O E fdste Wl - A2 ko] A EAFR U b
4 2 st A A Yo s F3tri AR 7)o EX R E g2 o] g YT vide] WAy st
= 4FH7I2E A 357] 9380 10 pmol/mol F = 59] 33} 4 Q15 E FE F (Certified reference material) &
st 2} sk Tk A 4 <bel] 10 umol/mol & 9] 384 712 A 2 1S0 614200 9] 3 T & AHE-EH
th 4 e ¢2uF Ao 712 CRMS A %381 GC-AEDE 1 ¥ 55 9 dS5UTh Az BdxE

0.50 % v gkol A1, Al 2 Y X 44-20.22 %ol ATH A AT 9 U F F2H2 1500 psioll A1 0.10 %ol A 19 FX &
717F F8 3 A0 &2 It E U o] F3pr 4 CRME] Al YA, AT o] F2 9 7] g A of] theh 3 oh

FAELEE 1.05 %(ANHE 95 %, k=2) oJH=Z 7 LE AT

Abstract - Hydrogen sulfide from landfill and sewage treatment plant is a major odor component and causes
many civil petitions. Rapidly developing industries release hydrogen sulfide, an odorous gas, to the
atmosphere. This study aims to develop a 10 « mol/mol concentration level hydrogen sulfide primary standard
gas for odor measurement. The hydrogen sulfide gas was prepared at a nominal concentration of 10 x mol/mol
in nitrogen using the gravimetric method described in ISO 6142. Replicate standard gases were produced in 4
aluminium cylinders, and their concentrations were verified by GC-AED. The uncertainty of production was
less than 0.50 %, and the variation of the 4 replicates was 0.22 %. The wall adsorption of hydrogen sulfide in
cylinders was 0.10 % at 1500 psi, and the concentration was estimated to be long-term stable for one year. The
relative expanded uncertainty of the preparation consistency, adsorption and long-term stability of this hydro-
gen sulfide standard gas was less than 1.05 % (95 % of confidence level, k=2).
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Fig. 1. System divide for the H,S evaluation.
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Table 1. Results of purity analysis of hydrogen sulfide and nitrogen gases

Maker purity Analysis
Components Jmol
(cmol/mol) Purity (cmol/mol) Standard uncertainty ( xmol/mol)
HoS 99.5 99.5213 913
N2 99.9999 99.9998 90
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Fig. 2. Internal consistency of 10 xmol/mol hy-
drogen sulfide.
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Fig. 3. Adsorption of hydrogen sulfide for divide
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Table 2. Certificial concentration and its uncertainty of H»S standard gases

Cylinder No Concentration ( xmol/mol) Relative expanded uncertainty %, (k=2) S}(I;ir:)f ¢
D51 8937 9.991 1.00 1
D51 8946 10.069 1.05 1
D51 8944 10.009 1.01 1
D51 8935 10.056 1.04 1
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Fig. 4. Long-term stability of hydrogen sulfide
for preparation date.
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