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Abstract

We studied eflect of addilives on catalytic activity in thermal catalvlic de—NOx process which was composed ol
thermal reduction, catalytic reduction and catalytic oxidation stage. Pd—PUyY—AlO5 catalysts with the addition of
transition metals (Co, Cu. Fe, Ni. W, Zn, Zr) and rare earth metals (Ce. Sr) were prepared by the conventional
washcoaiing method. Those catalysis were characlerized by CO pulse chemisorption, ICP, N, adsorptien, SEM and
XRD. The effect of calalyst additives on NOx removal Tor diescl emission was studied in thermal catalytic de-NOx
process at reduction lemperature (350~ 500°C). space velocity (5.000~ 20,000 hr') and the engme load (0~ 120
kW), The concentration of CO, CO;, NO and NO; in the exhaust gas increased with the engine load. On the other
hond the concentration of O decreased. The de-NOx activity of all prepared catalysts increased with respect to
high CO and low O: level 1n the thermal reduction stage of the process. Insertion of Ce to Pt—Pd/fy—AlLO; calalyst
showed the best activily ol all the calalysts under these experimental conditions. De-NOx catalysts are effective to
remove CO 1 addiion o NOx 1n the catalylic reduclion stage.

Key words : Additives, diesel emission. NOx, thermal catalytic de-NOx
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Fig. 1. Procedure of catalyst preparation.

Table 1. Metal content of prepared catalysts.

Metal content (wi%)*

Catalysl
Pd Pt Additive
Ce/Pd-Pu/y~ALQ, 1.989 0981 5164
Co/Pd-Pt/y-ALO; 1.947 0,975 4.981
Cu/Pd~-Pt/y-ALO; 2.054 0.998 4.756
Fe/Pd-Pu/Y-AlLD; 1.992 0.987 4 872
NUPd-PYY—ALOs 2128 1.051 4923
SHPd-PtY - AlLO, 1974 0964 4737
WiPd-Pt/Y~ALO; 1.995 0.978 4,985
Zn/Pd-Prfy - Al Oy 2032 1027 5.042
Zr/Pd-Pt/Y - ALO; 1.893 0.963 4.891
Pd-Pt/y-AL O, 1.936 0952 -
* Calculated based on ¥~ Al-Ohy
2.2 Znje| 24
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Fig. 2. XRD spectra of 7—ALD; supported catalysts.

Fig. 3. SEM photographs of (a) Ce/Pd-Pt/v—AlD;
andd {b) Pd-Pt/y-AlLO; catalysts.
(Left 4,000, right * 20,000)

meter, Dmax [IA, CuKey, Rigaku) ¥4 A3 Cef
Pd-Piy-ALOs 9 PAd-PUy-ALO; 904 spectraZ
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Table 2. The relation between CO uptake and de-—
NOx activity over prepared catalysts.

. CO uptake NOxX conversion rate*!
Addifives (mmol [;’Tm “4 (mmol g, hr)
Ce 0135 145
Co 0124 1.24
Cu 0.059 1.26
Fe 0.107 1.06
Ni 0.102 1.15
St 0 136 0.85
W 0,113 0.96
Zn 0.102 081
Zr 0.133 1,32
- 0115 112

The sysmbols ate the same a5 in Table 1.
* g means ooly Y-AkOs weight
** At the standard condition of Table 4
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Fig. 4. Schematic diagram of thermal catalytic de—-NOx process.
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Table 3. Operating and standard condition.

Varable Dpcrflt‘mg Standard

candition condilion
Space velocity (br") 3,000 ~20,000 10.000
Engine load (kW) G~120 40
Reduction temperature {°C) 350500 400
Oxidalon temperatuie ("C) 200230 210
C0 concentration (ppm) 800-~-2,000 1,600
50: cencentration (ppiny 100~-400 200
O concentration (%) 0.5~2.3 0.57
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Table 4. Effect of engine load on exhaust gas com-
position.

Composition co CO, NO NO. O

Engine load

(kW) (ppm) (%)  (ppm} (ppm) (%)
Unload 213 2.1 312 25 133

25 239 34 142 35 212

40 236 5.0 623 59 165

75 /2 51 963 32 132

120 421 52 1151 61 104

100
—a— Ca/Pd—Prfv-A120] »

— & PAPUALQ, /
80 |- .

60 ]

40 - -

NO, conversion (%)
o\
\’

| | r r
600 300 1000 1200 1400 1600 1800
CO conceniration (ppm)
Fig. 5. Effect of CQ concentration on NOx conver-

sion. Reaction condition 1 showed at Tahle
4.
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Fig. 7. Effect of reduction temperature on NOx con-
version. Reaction condition 15 showed at
Table 4.
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Fig. 8. Effect of CO concentration on CQO conversion.
Reaction condition is showed at Table 4.
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