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Abstract - In general, sulfur containing odorants are added to fuel gases, such as LPG, and city gas, to
prevent gas poisoning, ignition, explosion, or other accident caused by fuel gases, and to enable immediate and
easy detection of fuel-gas leakage by emitting an offensive smell. In this study, sulfur free odorant for low
sulfur fuel and prevention of metal corrosion were developed to replace current sulfur containing odorant for
gas fuel. They were selected from 12 odorant containing non-sulfur organic compounds and evaluated by odor
olfactory method (odor quality, odor intensity). Finally, selected mixture odorants were methyl isovalerate,
methyl acrylate , 2-ethyl-3-methyl pyrazine with blending ratio of 50% : 40% : 10%. Final Sulfur free odorant
was added 40 wt ppm in LPG fuels and evaluated fuel quality characteristics, metal corrosion test and long term
stability of LPG fuel. It were limit in current LPG fuel standard in fuel quality characteristics. Final Sulfur free
odorant also had no influence on metal corrosion and long term stability test with 60 days by adding in LPG
fuels. Finally, they were shown to be warning agent candidates to reduce sulfur content and metal corrosion for
LPG fuel.
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Fig. 1. Candidates of sulfur free odorant.
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Table 1. The grade of odor quality by panel

Table 3. The composition of LPG fuel in this ex-

periment
Grade Description

+4 Extremely unpleasant Composition LPG composition (mol%)
+3 Very unpleasant Ethane 0.42
+2 unpleasant Propane 23.17
+1 somewhat unpleasant iso-Butane 27.14
0 Average

n-Butane 48.44
-1 Somewhat pleasant

iso-Butene 0.26
2 Pleasant
-3 Very unpleasant iso-Pentane 057
-4 Extremely pleasant . - B

71 5l = T

Table 2. The grade of odor intensity by panel

Grade Description
0 Odorless
1 Slight smell, but identified
2 Easily noticed and can be identified
3 obvious smell
4 Strong smell
5 Extremely strong smell
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Table 4. Result of odor property using. single odo-

rant
Odorant Number Odor quality Odor intensity
1 + +
2 +++ +++
3 ++ ++
4 +++ ++
5 ++ ++
[ ++ ++
7 + ++
8 +++ ++++
9 ++ ++
10 +++ +++
11 +++ +++
12 ++ +

* + : good, ++ : very good, +++ : excellent

Table 5. Physical and chemical property of final
single odorant

No. Odor materials b.p(C) status
1 Methyl isovalerate 115 liquid
2 Methyl acrylate 80.35 liquid
3 Ethyl acrylate 99.85 liquid
4 2-Ethyl-3-methyl pyrazine 120 liquid
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Fig. 2. Evaluation of odor intensity and odor
quality using single odorant by panel.
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Fig. 6. Metal surface (left : before testing, right :
after testing) of long term corrosion test
using K-Pertro S-Free odorant.
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Table 6. Metal change of long term corrosion
test using K-Pertro S-Free odorant for

30 days
Item Rate of weight change after metal corrosion test
Fe Ni Cu Al
Metal | 6 | 30 | 0 [ 30| 0 [30] 0|30
day | days | day | days | day | days | day | days
weight | 13.7 | 13.76 | 12.54 | 12.54 | 26.78 | 26.78 | 4.829 | 4.890
(g) 668 | 98 42 83 52 53 1 0
Rate of
change 0.003 0.004 0.001 0.060
(%)
Table 7. Fuel quality of long term fuel stability
test using K-Pertro S-Free odorant
Fuel LPG standard Base K-Petro
Item summer | winter LPG S-Free
C3-
_ |hydrocarbon max. 10 | 15~35 2148 | 2145
Composit
ion C4-
in. 8 in. 60 | 7824 78.27
(mol %) |hydrocarbon min. 85 | min
Butadiene max. 0.5 - -
Sulfur content max. 40 23 23
(wt ppm)
Vapor pressure
@0°C, W) max. 1.27 0.57 0.57
Density
(15C, ke/n) 500 ~ 620 562 562
. max. max.
Residue (ml) max. 0.05 005 0.05
Copper strip
corrosion max. 1 max. 1 max. 1
(40C, 1h)
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Fig. 7. GC chromatogram of LPG fuel with
K-Pertro S-Free odorant.
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