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Abstract De-NOx transition metals(Cu, Co)/ZSM-5 catalyst was made by mechanical alloying method, and
their microstructures and repeated usage-properties were investigated by scanning electron microscopy,
transmission electron microscopy and X-ray diffraction. The conversions ability of NO in the catalyst was
measured. A part of ZSM-5 in Co/ZSM-5 composite powders was amorphous and the amorphous phase became
less stable with increasing Co content. Conversion ability of NO in 10Cu/ZSM-5 powders decreased from 89%
to 12% and that in 10Co/ZSM-5 decreased from 22% to 17% by 7 times conversion tests.
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Fig. 1. SEM photographs of raw powders of a) ZSM-5
and b) Co.
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Fig. 2. Apparatus for measuring NO, activity.
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Fig. 3. a) SEM photograph of mechanically alloyed 30
Co/ZSM-5, EDS mapping of b) Co, ¢) Si and d) Al res-
pectively.

3. Algda ¥ &

3.1 JIHEEEE o2 MZE Co/ZSM-55&HE
ol nlMT=

71AA FEshHeE Ax% 30Co/ZSM-55-3H+
uto] ZExLdAlEv|A 2 9 EDSEA A3 Azt
£ 19 3o el z gl 29 3 a)e B3hEe)
A4S Jehls A2 oF 10 ume] 2 AR
PR Edo] xS g5 o 5 et ¥, 1
2 3 by CoE, o)} dyi= 2H7 Alz} SiZH] Zeolite
9] 2Adol &3k Zloltk. 23 3 ajellA oF 10 umei] )
3= ellipsoid3 o] & Cod& & 5= 31, CoX
A wlAFE 2L Zeoliedl & & = gk 2% 22
FE & 5 3iRe] Z1AA FEEkgell o8 Coe Al
Z32el nlste] oF 13 Hx2] 77|15 71A]5, ZSM-
59 A4 o9 vlAlEA £4E9-S & < ik

a8 4= 7)AA P2 o s 42% 10Co/ZSM-
SEEEe] Az $RANE el
otk ¥ 4 aye o159 WAoo, )R RE
ozl AAA FAEFH bys s A, A
vhake] ZSM-59] [23 5]9} dx]3e AL & 5= i)
webA] 28] 4 a)9] B ZSM-5US o = gl
g, 19 4 )0 BU2RE dojzl AAA JAE
< dyell Vel e, o] halo patterng Lbehy

9275

[235]msms

\.

Fig. 4. a) and c) are bright field images of 10Co/ZSM-
5 made by mechanical alloying method, b) and d) are
electron diffraction patterns of a) and c), respectively.

Fig. 5. a) Bright field image of mechanically alloyed 30
Co/ZSM-5, b) corresponding electron diffraction.
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Fig. 6. a) and c¢) are bright field images of 50Co/ZSM-
5 made by mechanical alloying method, b) and d) are
electron diffraction patterns of a) and c), respectively.
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Fig. 7. X-ray diffraction patterns obtained from a) pure
ZSM-5 zeolite, b) mechanically alloyed ZSM-5, ¢) 10Co
/ZSM-5, d) 30Co/ZSM-5, e) 50Co/ZSM-5 and f) 70Co/
ZSM-5, respectively.
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Fig. 8. Temperature dependence of catalytic activity of
Co/ZSM-5.
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Fig. 9. Temperature dependence of catalytic activity of
Cu/ZSM-5 with number of NOx conversion tests.
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Fig. 10. Temperature dependence of catalytic activity
of Co/ZSM-5 with number of NOx conversion tests.
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Fig. 11. X-ray diffraction patterns obtained from me-
chanically alloyed Cu/ZSM-5 and Co/ZSM-5 powders
after NOx conversion test.
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