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Development of Sulfur Free Odorant for LPG
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l.Injector, 2.Throttle actuator, 3.Fuel Pressure, 4Map sensor, 5MFC, 6.Fuel cot-off V/V,
10.02 sensor, 11.Start motor,

7. Throttle position sensor, 8.Cooling water, 9.Air cleaner,
12.Muffler, 13.Dynamometer controller, 14.Data processor, 15.Intake pressure analyzer, 16.
Lambda meter, 17 Exhaust gas analyzer, 18 FT-IR analyzer

Fig. 1 Schematic of the experimental test rig.
w717k #4171 (FID,

Rl R =l AP el
ND-IR, CLD ®¥¥)¢t FT-IR 47|

it

g =
AbgEte] Al E AT} v gtA] EE o] )
A8E= LPG 23 (A5

Nz BEE FA AZsAr. Ao AEE LPG
)= 58 2 AEd 2R AxHgder 1 A4S Table 1o WEUSL
ot
Table 1 Composition of test fuels
Compositions (mol %) Base LPG for summer Base LPG for winter
Ethane 0.42
Propane 1.3 23.17
iso-Butane 49.5 27.14
n-butane 49.2 48.44
iso-butene 0.26
iso-Pentane 0.57

Table 19 Ao = AxH o5& X ALE vu"g LPG A= &4 53
= Z+7F 40 wt ppm# FH

Al EM¥ A2 v FEA FHAA KiPEq S-FreeE 7
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Table 2 List of Tested LPG fuels

No. Odorant type Summer LPG Winter LPG Addition amounts
of odorant
1 Base LPG” Base LPG”
2 Sulfur EM® +Base LPG EM +Base LPG 40 wt ppm
K-Petro S-Free® + | K-Petro S-Free +
3 Sulfur free 40 wt ppm
Base LPG Base LPG

L. b. . . ..
*No addition odorant, EM : Ethyl mercaptan, ‘KiPEq S-Free : mixtures  of 3 odorants as non-containing sulfur compound
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Table 3 Properties of winter LPG with Odorants of EM and K-Petro S-Free

T e (LPG 23) EM? K-Petro S-Free®
= Base LPG + +
NEEE- 458 | A% LPG PG
15017
G gsla | 100]3} ) 232 232 232
B 35°] &t
(mol %) |C4 &8l | 85014 | 60014 76.8 76.8 76.8
FeHl 0.50]3} - - -
FE (mg/kg) 100°] 3} 5 24 5
2718t (40 TP 1.270]8} 0.57 0.55 0.59
A% (15 C, kg/m) 500 ~ 620 562 563 565
AFEA (n0) 0.05°] 3} 0.05 °]3} 0.05 °]3} 0.05 ©]&}
20 C, 1h) 10]3} 10]3} 10]3} 10]3}

FHA A7MES 42 40 wt ppm Y
llj“ﬂx] WA 7F vk’ (base) LPGS &2 5 mg/kg ¢

2 WjEvkx AEE

SOx= FT-IR 4ol o7 dytolrt. 53 & Avs FrshA &2 v
A A A7F LPG 59 SO w717 &e e A A Aot
LPG d=ol vlsf oledom AAashs 59, 7] 44 SHdA 23 2
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Fig. 2 SO, emission for summer LPG with odorants of EM and KiPEq S-Free in full load
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Fig. 3 SO, emission for winter LPG with odorants of EM and KiPEq S-Free in full load
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Fig. 4 Variation of SO, emission with engine load at 2000 rpm
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