-
8]
o
PN
oX
&
rfo
K1
2
2
riu
ot
a:)
o
W

o
=t
A
£
uo)
r l
&
-

A Study on the Odor intensity for Sulfur compounds related
Temperature and Composition of LPG

Young-Gu Kim *+ Ou-Sun Noh -+ Jee-Hwan Cho and Sang-Eun Park
Institute of Gas Safety Technology Korea Gas Safety Corporation
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Table 1. Detection threshold and LEL of compounds® >

Compounds -Detection threshold Lower explosion limit(LEL)
propane 0.270 % 210 %
n-butane 0.020 % 1.86 %
ethyl mercaptan 0.30 ppb 2.8 %
n-propyl mercaptan 0.75 ppb -
n-butyl mercaptan 1.0 ppb -
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Table 2. Physical meaning for descriptors

Descriptors Physical meaning
Cq composition of liquid n-butane(mole %)
Tk absolute temperature of sémple
Bp boiling point of sulfur compounds (absolute temperature)
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Fig 2. Equilibrium composition-of liquid and gaseous in LPG’s
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Fig2~3c] RAFE vl o] LPGY n-F&e Aol /e Z 333¢=
of BulAlFE F7letd €™ Z$ 0181(0C, n-F&=Z4 0.12 mol %)
ol A 0671(25C, n-F =4 99.90 mol %), Bl ¥ n-FErHete] A
0.0441(0C, n-¥&=24 012 mol %) oA 0.1563(25C, n-F&x4 99.90 mol
%)o.2 ztz; F7h3kt

Table 3. Data sets for Kpc and descriptors for sulfur compounds

Kee Cq Tk Bp [SKppm m/m) Corilé)]c{tlllr-lds
0.1810 | 00072 | 273.15 | 3080 10.479
0.2400 | 0.0072 | 298.15 | 308.0 10.479
02100 | 05623 | 273.15 | 3080 3578
0.3500 | 05623 | 298.15 | 3080 3578
03150 | 08742 | 27315 | 308.0 3.186 ethyl mercaptan
05050 | 08742 | 298.15 | 3080 3.186
05540 | 09990 | 27315 | 3080 6.296
0.6710 | 0.9990 | 29815 | 308.0 6.296
0.1030 | 0.0072 | 27315 | 3410 17.44
0.2400 | 00072 | 29815 | 341.0 17.44
02100 | 05623 | 273.15 | 341.0 5.967
0.3500 | 0.5623 | 29815 | 341.0 5.967 n-propyl
03150 | 08742 | 27315 | 3410 5.314 mercaptan
05050 | 08742 | 29815 | 341.0 5314 -
05540 | 09990 | 27315 | 3410 1050
06710 | 09990 | 29815 | 341.0 1050
0.0441 | 000725 | 27315 | 3716 27.95
0.0485 | 0.00725 | 20815 | 3716 27.95
0.0550 | 05623 | 273.15 | 3716 9.552
0.0600 | 05623 | 298.15 | 3716 9552 n-butyl
0.0675 | 0.87429 | 273.15 | 371.6 8.505 mercaptan
00710 | 0.87429 | 20815 | 3716 8505
0.1182 | 09990 | 27315 | 3716 16.81
0.1563 | 0.9990 | 29815 | 3716 16.81
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Fig 4. Partition coefficients of sulfur compounds for LPG at 25 C
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Table 4. Statistical parameters in multiple linear regrcssion of Kpc for three

sulfur compounds"

» Statistical parameters Valu;zrgfngg;asstlcal Partial R’
Intercept v 0.61222(+0.6578)
Bp -0.004670(+0.000959) 0.3671
Cq 0.26984(+0.065043) 0.2666
Tk 0.003803(+0.0019993) 0.0564
F 14.851
R’ 0.6902
R%d 0.6437
SAS(statistical analysis system) SAZ2 1@ thwizks|H v‘i’—*—*. (MLR:Multiple
linear regression)©. 2 HulAlso} Amatatole] 4o BAZS T 4 h ¥
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. ¢
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Al g o] £x 2 37kx THe %ﬂ%%(CHgCHzSH, CH3CH2CH2SH,
CH:CH:CH:CH.SH) 9] £e3& ¥ IdAE YAt 3714 HAHAAE AHE
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Kpc = 06122 - 0.00467Bp + 0.2694Cs + 0.003803Tk, N=24, F=14851, R%;=06437 (1)

(LAl ostyd &3] o] AAR Kpee Zobd #7148 £22 {83

= %ﬂr/}. n-Feel z4o] ol FIido]l A2 EH Kpek F7hgoh =
57

bsh@ eFzbel Kpeol Z7hE 7hA &th

2 e A%E aopsd vhew 2o
LPGZ4 3 SEuge] we} gu e, n-Z2Bu e, n-32ei el

i
=

— 97 —



A% TaP SE 359 B RaAs 278 o) e dYniy
gel 7Hd o n-ZzdvAwe] RujASs Frhgol skt BujAgd
ANe 94E 3429 U (R>=0367), LPGY A4, n-butaned A4
N 24 B odg 2 2E 59 &Mtk 7]Lo] & A9} Helto
FAEA LPGolME AL %49 3322 FET 7 A= a7 & & B
o

N

2
oo
He

3

[1] §Z7hAQAFAL LPGRREEA S AREN 2 A4 B3 AT, 2001,

(2] St ATAY, dstrbatddAddEy dX 3, 2% 5 199,

[3] Roberson, Seth T. "History and purpose of gas odorization” IGT
Symposium July 12-15, 1976 .

[4] Y.G. Kim ; W.H. Kim ; HS. Pak, J Kor. Chem. Soci. 1998. Vol 42(6)
646.

[5] Williams A. F. ; Lom W. L. Liquefied petroleum gases guide to
properties, applications and uses 2nd eds; John Wiley & Sons New
York US.A. 1982; p 142.

6] &=7t2MF71719 3], 7h2A47) 78, 1994

[7] 249, SASE o83 FAAEEXM, 1993. A-F-o}71dn|



