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Abstract

The catalysts composed of Pt, Pd and W as active-components, Al,O; and SiO, as supports, were prepared on
the honeycomb type substrates and characterized by BET, SEM, TGA, FT-IR and XRD for diesel emission
control. CO, C;Hs and SO, oxidation was carried out over these catalysts in a fixed bed continuous flow reactor

at the temperatures between 100~ 500°C and reactant gas was composed of 10 vol. % O, 1 vol. % CO, 0.8 vol.
% C;H, and 88.2 vol. % N,. It was found that under these experimental conditions, the CO, C;Hq oxidation
activity of Pt—-W catalyst was higher than that of any other prepared catalyst, and this catalyst had also a good
inhibition effect on SO, oxidation. Also it was shown that the influence of SO, on Al,O; was more severe than

that of SO; on SiO,.
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Fig. 1. Composition of diesel particulate[4].
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Table 1. List of prepared catalysts.

Symbols | Catalysts Contents
DA Pd/ALO, 0.47 g/La(0.0029 g/gb)
TS Pt/Si0, 0,47 g/1.(0.0029 g/g)
DS Pd/SiO, 0.47 g/L(0.0029 g/g)
TDS Pt-Pd/Si0O, | ZHz} 0.235 g/L(0,00145 g/g)
TWS | Pt-WO,/Si0,|0.47,0.2 g/1.(0.0029,0,0014 g/g)
DWS |Pd-WO,/SiO;| 0.47,0.2g/L(0.0029, 0.0014 g/g)
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Fig. 2. Schematic diagram of experimental apparatus.
Table 2. Operating conditions of G.C. Table 3. Operating conditions.
Items Conditions N, 88.15%
1. Packing material |Chromosorb 102 (80-100 mesh) CO 1% 10 ml/min
2. Column size ID 1/8inchx3.3m s.s.tube (0} 10% 100 ml/min
3. Detecter TCD C.H, 0. 8%
4. Carrier gas He SO, 0.05%
5. Operation conditions P2 25 (°C) 100500
* Oven temp. 2min at 83°C, 35°C/min to 120°C GHSV(h™") 18,000
and hold
* He flow rate 40 ml/min
* iensitivity 4 & 4 ¥ Du PontAte] LUDOX AS-40 typed
* Attenuation 16 : in B _ o zAE
+ Chart speed 2 min/em colloidal silicag honey-comb typfe/] FZAE A
* Sample amount  [0.5 ml ANZ F 150°CAX AxAHL, 2 F 24258 4
* End time 8 min A7 dallA] EAFEAY (TGA . Thermal Gra-
vimetry Analysis)oE EM&or} 2g 3004 B
£ £E 100~500°C, e el gslolx Asg  E ek 2ol vlel Wb (= AR Reh NHw
om B dAfoA A HEAY 2AL ¥ 3o ey HO7F BF 2F%E Jo® Algdd, s dFry
A7, 4FLHNE 2 29) JegiTh g} vlasty] HsiA 4X7HES FV1E97= 600°C
A 4r)7F A ET
4. 3 9 HE Az A E delzlr] H silicagA o ot
o SEM (scanning electron microscopy, H-6010,
4.1 g % Zoje] EMEH Hitachi)& Bt w&& 5uhioln, o8 1@ 49
4. 1.1 &xe) EMEY veh e, Addde gae He 8Ho| giRey

A A wash-coatE A1717] H5td #4% =X
9 &Y fAo £ 2 FHIS A HHF
Pore size9 &vjol E4HE AH A &jn] Apde 23

BN EAGEA AM12D A2 E

a4 F gA B FT0] AL & oM dA
Hog 244¢ ¥ & Fulg FAAA Svjrt G 9
AM FEHE A Eol3A A
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99.9%9] 17 Al2ke AMEEACh. °]E A%E Stiles
(1983)7} A st 2 £5 99.9% +4 FF5 ¥

MEASURING CONDITIONS
[ SAMPLE SIZE
s % 115 mg
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2 10.0 sec

i

|
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Fig. 3. TGA curves showing effects of temperature

on supports. 1) Si0,, 2) AlLO,
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th ol¥A Azd FA9 ANAe HAY LYLEE
Aa7) g18te] 150°CeolA 24417k AxAIZ & TGAS
B3l 243 Ax 2y 33 2ol 569°CAlA & M3
2 BYS & F U o] ZEoA elEe|ET]
(NOs, )Y 71Er B2 Ege|zgo] dojds ¢
4 9enZ  600°CE AAHLEE A3l 150°CAX
AZAA) T 600°CAlM 4A7F AFAA Az
AANE @A e MERHS £Hsr] Jstd Surface
Area Analyzer (ASAP 2000, Micromeritics Co.)
2 o]439rl, AR 2= N, (Samheung Gas Co.
£ 99,8%)2 AMEstgoen, T 49 AzE 2A Y

HERY 7133718 JEddd. Siorh ALORT
o & vEHAs 7)3E (pore volume)E ZHeE
4 F AR

Table 4. Surface area of supports.

SUDDOTtS BET surface|Pore volume [Average Pore
°P area (m*/g) | (cm¥g) |diameter (A)
ALO;, 128.2 0.20 68
SiO. 148.5 0.25 62

33586 HU1 8.50

Fig. 4. SEM photographs of silica.

a) before calcination,

b) after calcination (500°C, 4hr)
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HE & gAY EA (sulfur storage characteris-
tics)E A#Brt, o) w ALO:¢ Si0. € 48100
mesh (147~295 p#m) 9] YAA72 A&t

& AFse BAL UdAAER oy 713 9A
e 2o Al e Sigh A3she sulfates ¥4
o] Fuj g "I e FE dUeE YAdaEal
Zoof H|gAgste] 7hg FR3F Ulo] HEZ o9 ¥
olo] Fointh Fastchi shAth. Sulfurst o= &
ARHU=AE gotrr] 93t zhzhe) oA 547

ot >

100
"
002
80
% 80 100
7 1
£
g 40+
R
20 |
0 1 i 1 1
20 22 24 26 28 30
2 Theta(20)
160
2
440
o 120 00
2 n
2 8ol
2
2wt
4} | ! 1 1 i
20 30 40 50 60 70 80
2 Theta(20)

Fig. 5. XRD pattems of supports.
1) Si0, 2) ALO,

FFUeANEA A2 A A2 &

%9 aging® &9|& acidZ &% & ASTM D516
Ao s BMile HRiMyes o ARES
dotE Ast SiOolM e A o] AEEHA @gke
U} ALOsel M 900~1800 ppm AE A&t o]
€ ALO:& SiO. 9 ¥h83td FaHES YAshe 9o
g EAGE A2 B $ 9T Si0.9 ASoA
© SO.9 A ¥e-g st gAY e dugts 2
Agho] ZF3 Adell s iR o5E Aole) Az
o HuiAY £A443E ¥ 59 Yehidch. 244
2l AEE Ao g AXY § & Glycering A3 1:1
HEE P71 2 NaClg&ds BaClL.& #7113 &
wavelength2 £33t}

20N ZF Bol SO, 3ellA agingd BAE AL E
carrier gas® #£93 10°CY 423l TGAZ oj&s}
o 4% AoE 29 69 UERRAL. o2 AuRd,
ALO; & 7% Si0HTh o] B2 Fo] AREL U

roox 1

Table 5. The amount of sulfate measured by turbidi-
cmetric method.

Supports Contents
100°C (0~5 hrs) nondectable
. 300°C (5~ 10 hrs) ”
SiO: 500°C (10~ 15 hrs) ”
300°C (15~ 20 hrs) ”
100°C (0~5 hrs) 900 ppm
300°C (5~10 hrs) 1400 ppm
AlLOs o
500°C (10~ 15 hrs) 1300 ppm
300°C (15~20 hrs) 1800 ppm
T TT—eee—— ) 170

MEASURING CONDITIONS
SAMPLE SIZE
5% 115 mg

SAMPLING INT.
1 10.0 sec 2

0.5 mg/min HEATING PROGRAM
RATE : 100 t'/min
TEMP : 850.0 \

1 L — 1 i 1 Il 1 |

100 200 300 400 500 600 700 800 900

Temperature (T)

Fig. 6. TGA curves effects of SO, storage over supp-
orts. 1) Si0,, 2) ALO,
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Fig. 7. FT-IR spectra of sulfate adsorbed on supp-
orts. 1) ALO,, 2) SiO,
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T2 AEES oy 500°ColiMe 27 9HES ¢
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sty Holw, SiO.7F ALO;Rth CiHeol tahubg
o Aurdloz HAF JA2 Alade], FuH2 44
sta] WHEAAS sk

SiO. & @A & Pt, Pd 28]3 Pt-PdE 274 €xA
A 5ol wE CHeo H3k8-4 29 99 Yehlisic,
PtEme] A9 Agtzdol PdEv ot 7FabAjyl, Pd%
e daAAzsdo] Pt&ujrt ety Ballz
Stack (1990)0f ¢]&] RIsoPA Auk, 2y 9ollA B
= upgl 7o) B dAFdME Pd-PtEv)st zhzte] Pt,
PdEuwiRch CHeo Adt&ol o $48E & + U
=

bPte} Pd&vfe] Haul (W)S H7beide 3¢, &
wo @& CHo #dee 28 100 JehiQh. Pt
-W&vujo] Ptg H|ZA] Pt-WEw7t vlg %8 CH,
°] Aalg& Bygth. Adams® Gandhl (1983)9] ¢
gl g2 o= 2 AR EE ASEHEv vlE) A

sy @Ado] ofstth, webd RAIRES Hujs A

100

N, : 88.2%, Propylene : 0.8%
0,:10%, GllSV(h'l) : 18,000

80
70 -
60 -
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Conversion (%)

40 +
30 |-
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0 T 1 ) i 1
0 100 200 300 400 500

Temperature (°C)

Fig. 8. Effect of temperature on C;H: conversion over
catalyst (1). DA : Pd/ALO,, DS : Pd/SiO;
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Fig. 9. Effect of temperature on C;Hs conversion over
catalyst (2).
TDS : Pt-Pd/SiO,, DS : Pd/SiO,, TS : Pt/SiO,

39 g A4 CHedl dshgo] PtEmE 32 722 A
dojtt. 2y Pt-W &3, st Axd E
T 29 1004 He dbgk ol 1 dsheo] 49l =

100

o0 H —=- DS

80 H —v— Tws
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i i

10 -

|
0 100 200 300 400 500

Temperature ("C)

Fig. 10. Effect of temperature on C;Hs conversion
over catalyst (3).
TWS : Pt-W/Si0,, DWS : Pd-W/SiO,,
TS : Pt/Si0,, DS : Pd/SiO,

SO uerEA A12d A2 E

100

Conversion (%)

10 N, : 88.2%, Propylene : 0.8%
Q,:10%, CO:10%
0 1 | | | 1
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Temperature (°C)

Fig. 11. Effect of temperature CO, C;H; conversion
over catalyst.
TWS : Pt-W/Si0O., TDS : Pt-Pd/SiO,

2 1} o] Regarbuto®} Wolf (1987) %o] wx 3
ule} 7ho} Pte} Wo] 43528 (synergistic effect) ol
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300°C ©]4e] dgojMnr PA-Wrt e 848 Ho
Z% u} synergistic effect olo}7|8l7le o8& A
o2 B, Andrews e al (1987)9} Gill (1988)
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I H|£3 A Bty RyHY o,

mebd 13 8~104 HCY Hawrs 5 7 ¢53
Zujol TWSEFris} TDSEvjdolA COY Atsiuts
Astes 2y 114 Jdepfidesd, 94 CO9 gyt
S5 CHedt W8 48E Holm, TWSEu7t TDS
Zujuct CO Atukgo] CHeob Zol o $5%S
o F Ak
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OAAEA Zoiel v]8dst agl & AY & Al
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Fig. 12. Effect of temperature on SO, conversion
over catalyst (1).
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Fig. 13. Effect of temperature on SO, conversion
over catalyst (2).
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over catalyst (3).
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