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An Experimental Study on SOx Reduction in Diesel Engine
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ABSTRACT

Recently, air pollution is increased according to increase of vehicle. So many countries are studying about DOC
for diesel emission decrease. However, there are many difficulty in applying to DOC.

In this study, SOx exhaust gas equipped with DOC was studied and we obtained several test results as following.
First, in diesel oxidation catalyst, additives such as Pt is very effective for SO: and sulfate. Second, the oxidative
activity for SO, has decreased to add such as Pt and the decrease of SO is effect for the reduction of PM in high
temperature. And finally, in high temperature. concentration of SOx is increased and temperature is affected by
process from SO; to SO;, whereas engine performance and fuel consumption are not affected by equipped DOC.

Key words : Diesel Oxidation Catalyst (DOC:v] 4 A& Znl]), Conversion Efficienby (H3E )

Aefe] SAdwofof & Zojm ofs} T2 FA|7} 3
.M B Adohd 48 GRSz 4EE
5 & Feluh oo B ERIME 43 valalst
FHZ AEY) FZol wret A5l o8k 7] ZujRx|o)A] SOxAZtel thEF Qrz gAksiEe)
2o Az et webA MA ZAFelM o gade) Ak 52 AA)sielen] mE Zof

-

Wedgde ARA7ImA DOCH HT AFE o g A7, A2 G ) Ase] 6]
gars) Aol Ak T DOCS] et AR 1= 2lxkel AF4 (Py loading 23} Wl E7EA Sxo
o) ppe gav)del YRR WEH T sy BAsHA

L oolgtel aTh & HAAR S
of vl g IHAA F0)7) 2. ClET|He HislE (SOx) MY
& AsA71T SabgEel A=) A PMe| 3 Zojoll o8t xztelz

7 Aol glch T m BldAke)

Zo) o] wlAE ARE Febsin oo mAx

. 2.1 B (SOx)2| WAzl
Jojarg FHash W 4 b Aol 2 dr g o

Azl 4d) el 2o whel gaael o

J. KAPRA Vol. 14, No. 3(1998)



HHo] SO.7} %‘:} —?1“,
S+Oz—' SO:

= SO0 YR B

¥ FoA oha} el At

Ho) 50,5 44D,
SO,+1/20, — SO,
oleig Aol oo AAEL FaRE

95% 7‘*5,—‘:— SO,o] 37 eF %7} SO;0 ]‘4. ‘”ﬂ’ A}
A A7 QAaA] olEe] AR SO.9 SO ¥

A 7]2] AbAdstel] odskg wlH

Douglas J. Ball-2- ©}-&-3} 32 37} Q.9le) 23
sHako]l AAET T Barstw gleh.dailela] &A
¥l SO:9t wl&7tx o B3 ZAdlsle] AQAH=
spALe ohg MheAex,

SO+ H:O - H3S04

Zujlo)) o8 SO7} SO Abstsl 3, 7 o) wj &
b o) B3 Ageel YHHE P
SO,+1/20. — SO+ H,O— H>S0,
.
FAlel AR S0.7b w2 FEFTelA
o] FAHEd oFFrvte %3
o

o
mi

24 350,+1.50:+AL0; — Al(SO,);s
Bl ZE ALSO+TEMP. — 350:+AbLO;
503+H20—’ H:SO4

Douglas J. Ball2 A3 A] oFav} gale] Haf
hTICHA Qelibe A el delert 42
@ Solg Abgatel TI0°C o)a}e] Lol A E A
YASEAE BE S Athe AE el Folm,
Ullman-2- A#A] HAs89e] FARS FelozA

Fho) 7| B A EkE) =] A 14 P A 3 &

2.2 Zofjoll o8t gitstE (SOx) MR

ol g FAEE gl Ao dubdes o
FuluhAlel Ae]7bA| 7) gho] AlE 3 o] Aol ule}
541l Pt Pd 5o AMEE T Qo Ty ok
olubebd = AlE)rhgAEot Sojde] SO.2 o
%A 84 M.G. Henk® W.B. Williamson o] ‘E-’F
Ae7bs Al g Age S gk &
350°Cel A 500 ppme] SO.& oFzn|i}el *J_EMD‘
Aol Wale] Pre} PdE AH4-3F F2o| ko] Ex3kg
BelFa gld).

Table 1 Sulfur storage on catalyst formulation at

350°C.
I)usulptmn 01 catalyst Sulfur retention in catalyst (wt%)
Pd Alumln a 0.76
Pt Alumina 1.60
Pd Silica 0.03
Pt Silica 0.05
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Table 2. Sulfate release test results.

PPM sulfate released from catalyst
Catalyst description

350°C 450°C 650°C
Pd/ALO; 34 54 6.9
Pd/Si0, 6.2 6.0 10.2
Pt/SiO; 7.0 6.3 12.1
PY/ALO; 106.7 102.9 536
PY/Pd/ALO; 09 4.1 13.5
Pt/Pd/SiO, 59 8.8 354

Table 3. Principle of the interactions between sulfur
oxides and diesel catalysts.

Adsorption of SO, SO;+M—~OH <M -SO-H

O+ 1720, «» SO
M=S0:H+1/20; «» M—SOH
SO0:+M-OH < M-SO;H
SO:+MxOY < MX(S0.)Z

Oxidation of SO,

Adsorption of SO;
Reaction of SO;
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Fig. 1. Adsomption and diffusion.
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Table 41 Specifications of test engine. 5. 7ad- P—l‘ ,;, Il ’Q
ftems Specifications

Maker (Model) Kia Co. Korea (SF type) - a] 33 1 a] 40 o - SO,91
Engine type deycle, diesel engine F | vfehd whs} el -2
Displacement 2,367 ce g 42 loadingg¥o] w&42 SO9 At
Compression ratio 21.7:1 §].7]. 75} 0‘4011,} xdiﬂ hﬁﬁ[}_@_%% o}_/g_—gl_b 7/\_% W

Max. power 80ps/4200 rpm oA 1 o o N N
2z, X Z7 EX 7 Z}F
Max. torque 16 kg, — m/2400 rpm 1530 det ol 27 e el SO.7F 47

e AE 9|t
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Table 5. Specifications of diesel oxidation catalyst. £ T ool M= PUALOE = v && w7
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Ttem width X height X Cell Density Pt loading Note ot ww
length(mm) (c:ll/ml) (g/h) Zoluheha = Abeksl oko] Balad g #Rakx| 9l o)
ItemO1 1468 x77x76.2 ()2 0353 Europe 2107 ulmste] B Alg)zle] HA= a3 ok
Item02  146.8X77 X 1524 62 0.353  Europe arc}
Item03 148X 84x959 62 0.530  Europe M
Item04 1468 X77X76.2 62 1765 Europe
Item05 1468 X 77X 152.4 62 1.765  Europe 6. ?_é %
Item06 1468 x84 X959 62 2472 Europe
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Fig. 2. Schematic block diagram of emission measuring apparatus.
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Fig. 3. SO, concentration test for K-1 Mode with DOC.
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Fig. 4. SO, conversion test for K-1 Mode with DOC.
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