[
{

N

\Yay %:)‘jwé)))ég\ a)Lo.fhc\' AJ)AML'.AL»}J

2000 Gt w0 ST 3956 31 030! b (155 S 590 SIUIS ¢y gt

Cuogilis 9
fd}“’?“’ Lo ,eMe ‘\“d)fu? S Seal ;Yowl > ‘\)Q‘Jol (Sldd dr

AV YA sy fo,l AV FINN il g fo)b QYY) oyl

030> (LS 5 4135 (00 Carmgild s (59) 1 03 Sl o ST S35 (595 2 1) S g0 (SAIU (gpeslipaS] adllae oyl )3 3BAB § Ao
23,5 o3lisl CudBlS by lgie 4 Kl oo Cod ()] ol 498 a5 0

5T 5 (porosimetry) (o Jsdss BET (SEM) (g (59580 @i5Ssg Se slacdy bawsi 00 o3lol (sl coundlS’ clasSag somy 22 99
381 39l (B b (95 2 e ST S35L IS e 5 GgmslindS” slod (2STy slod oyt 1.5 8 gy 3590 EDX
A5 adllas polue by b (sl g STy S o Gl Lyl pd )3 Cunogils s (g5, 2 oAb Cunli o

Cdled gyl B (ol a Bl o CnnBS a0l (gl (slio S i SlaeS s (092 1D BB 4 Cuegily o amd e (LS gl TlaaBl
5 CndBIS 3yl3 Kty 35 e g poled e 52Ty cslod wlydgil ol &y LSS )15, 5 callad 1l ie VL gl syl 5 (siumBlS
A ol 1y (SedBS cdled oy i 3, Sl a3 Feo (glod )3 g dAlBd 5 i« (0 )3 Sjg oy ¥ clag L CuO

@ S 9 elresd Sy e Jos Gl CandBS by S plsis 4y Wlgiee Cosl (gl (rb S5 Slge I (o9 &S Cungily 16 5 Al

s B o VL ol Eanfbis g vt by s b oy S8 o il s i @ UB G GHIS gy S 80 s55l @il o158

2.5 0 (35 S P50 gmaolisnsT (sl CanalBlS il VL 5l (B Clled & oo (g9) 2 o AeuST 0530

ol ¢ o 2T S35 ((SIBE gpaolipasT () 3puS g0 0319 S5

L S S oo (o5 5 Jo 45 (il g
OFeeST 5 it pmlp V¥ 2905 (95 (mglSgen
035 OnglSsen (wSsS 03gll clalazme )3
Oy L gl )3 b e lalj8l sy ay
OFeSl Cad)lo 20 0 4 (> (mglSgen (S90S
909 4 A8 ol g b (o S 0 605
cdale U celn S @as 4 bl 510645 00 0003
colo codn Sto 4 b g SanS 590 Pl T
Wil wles > oa Y ool 5l pl o o A cldale L
S dyoo bod WY & o) 9 mglSgen (ouS 908
= P ) e 0y Shes (Al g (ugacme 3) 5
o ol S S gige cnlpla V] el salgs

23,5 S (wdize Jgol g o by dliasg

o

dodio

st 9 92252 <SS S35 (CO) (28 JpmS 390

ol o diuily 40 6035 55 (pl dtanily ] oo
S5 Fyan e 5 b sloai]f g
Osr—slipnS] g (ixio goa Ll 05 S
S S gige Ll (ol wlis 1 oy Sg)an
il gyt L ol (o295 bl o0
S i il e o 53 ()5 S g9
=B OMSte dbml )yt Mlgice ()5 AeS 5ige
5 > 2B s S5 (nl 33,5 S 5 Sy
A ly o953 5 Coml s olKiwd o 39 a5 ay
Slye 595 32 o Sl Sl o lgp Glrans
L ol odimy 20 0 YU cdale > lusl g lalS

ll el s e myte Canys o8Iy ( (S pale 0aSily gl s g Lame Cubligy 095 hase Culligy (qwdige (658D (gopmiily -
asilia_h@yaho0.com ., )65 «wyte cony ol ( Kb pole 0aSutils (sl 4 g Lo cudligg 09,5 ¢;bdkiusl Jgtume odimngi) =¥

Ol (RS e a5 oKl o Sy pole 0aSiily (gl 4> g Laze Cudling 09,5 ¢ )ludils =Y
Ol RS e pte Gy oKl ¢ (S 3y pole 0uSiily (gl 4y g laos Cudiligy 09,5 Lkl —F


www.SID.ir

E2IF P9y 9 4t b9y 9 bl LU U
CndBS a1l (59) 2 318 2SS JBS 51
4 (eddsio dlgo sl o I8 5l Jeloe o ate ]
Cdgpy il digogll wilo Jub sloasly 4 g0
(38 slasnsT ey e alaal 98 b
2= e ConndBlS anpd jolate 4y JUub ()5 9 Sidows
[\\N 9 \Y] Sloas ealawl dyg0 o S|
Ay degily slacsls Sy Ly oS wdboe s
ol 3 b5 e g b g 03,8 gy Ll (snbons
Cpogild a5 0] o 3939 A ($3lge ok 4 Inditwg
) Crogils lial pluw (6518 (slasens] g Lol
C)L.o.e(o 9 Q)|)_> 9 lw LS)'L-‘*’ d;L_c cd)’bcbw
DF] 25,5 o okl (g5l

51 a5)ke Copogils g BB (sl Shy il 5
Kl el Ll Ul (/A0 =A-) by s
u_»] U‘ C.‘a_w )9 JL@ M”J@ dl_Q09)_?
A Caogild 3l &S cunl oads cely yulai o sl S
9 \ﬂc\A c\v c\; ‘\6)] .).))f o)L&.‘Qo‘ ;.).')l? 9 W.A.:Jblf
Iy

5 alawly Sl Lold den g0 clacanBlS 5 5,
S3y = 04 < (NOble Metals)coss il
Fe0s3 3 TiO2 SOz AlO3 gomen olaasl
o SLadeusT hugs ()5 AuS gige (gplips]
ConS o denST[YD 5 YF Y Y] Cuwlonds plbsl
o3l a8 (slor ST Lo g Logll (g9 2 00

L’
OhKen g yebl Sliwsd s \ °

Olojpd yodo a3yl WU la Ju o
ST g STy LS 900 g () duS gige
3l 15l o il BS i S o] o A
53555 (o2 )8 CandBS ly (g9) 2 CundB 5 08
lio @2j8 sl ) (2L ofmg e S8 By
09 b o YT 5LS Y] les oo malyd cunJBlS
o oYL 055 b b a1 Wl puizen
oles walid @pw p JUil g CandblS Sgo Ay
[¥]

el gl 5 (Suolyw Bl slaasly
0] 5db o B oy Jsliie g55 95 5318
=S JHS 1o (Bl glaal opl g4 9,0
CeandBlS a0l g 4 bl 1 oaliwl ol ply syl
A 09 ) Cwbs b glaY 1 il o ollas
S 290 022 ) 4 gaw (G polaie 4y 9,5
g g osel g8 iy o Mbasl e Y )
3y9— 055 My (5 gl pleis an v-AlOs
Eislio 5 oyl bluasl (g pd 3,5 oo 5,8 odlitl
S sl Sy n et S Sl Sed plp 2
Ll o Lgydgs ;3 0990 (Sl glaasl
59 4l oYb ©gd (sled (Cordierite)cy y,928
4 el ol polie (onlipnsT an Cons
Sl e Logdgs (Bl (sl Jare (gl (omlio
1%]

2 odla_wl Lg‘)_: u_..uL.,o oS J\.U.AS‘ L;La,)”JL»lf
osard] e 15l o B og,s sl 5 VI VI
Oy d Cunl (e &5 5 9 S5 (e ep9)S
g odlatwl s Koo b bglbee Ciygo 4 b ailBlas
Lol Liagll 2o JA5 15 S (s, Ailgi oo 45
9 Lok~ bygs oS o5 Lnogll Sl dSbons
g olis 0 s

Sl e b g9y 0l Jlos
o3l Jlse le e a5 Lace wlblS4l

\YayY %JJ\)Jb)}} A oyled Voo L‘)I.;IJK..'_/LI’ MLZJA\.A}J



www.SID.ir

W ) L PR N

s gy Sl eyl

Ol 9981y Sy el LIS 5 (S S gige
Solail 5)90 55Ty Al ploxl Coll yin L polue
s 4t 35Ty S B g b 3l i
51 yeiSTy (sled (ol jolaio 4y 34 ¥ CM 4 YO CM
L )9_‘:5‘) sled s oolal Lé‘:‘"‘)*" u’i)b.s Coll
2951y 55y 53 0ab o3> )y 8 oS g0 5 5l eolisl
VOIOG) (5 e ign 553,90 Bl 35 i
S osliiwl Ly () dpuS'sige 5 lo by mulais L (0
il 38y yolaio dy ol Cewd 4y S g nas (iB9,
Cbale el 05 oslizl bS] G5 Sy 5l bys
rs gl 98]y 4 (939)9 (5SS g gllas
= L)Y sS) g (p)S dS9ige g I (L>
S g ooy S e 4 jaome b @
AU plosl (gl e 3 35250 (S
oS> baaogs Gilio Lasl, 5 )5 STy &Y guame
(Delta 1600 S- NDIR ppilsa L 55 o183
s gign e sl 2 oS3 ) 15 plowl V)
sl abexd jobo ) ()3ST g (08 ST 63 08
alal) bwgi ()5 S gige Jods led (65 ol

* * Cristobalite
T+ +Cuo

Intensity [a.u.]

20
L o0 asgg bl g o5 Cuogils XRD (slagSIl -) S
3 OygmolinndS 5l dn e 2081 @136 F WEY0 5 YWI%  clale
Lo ) abale b ccuJils (b) @B cangils (@) ¥+ OC (clod
CUO 559 2oy ¥ cdale b cals (C) s CUO 54

w39 5 03lizl b S S sige (sSuillS yppuslipuns]

OW‘J#“‘S1 Jle (&= dl.tbu;'zfl? d‘)’. oJ)wa
YA o VY 58] sl aidy )8 4 S aunS gig0

= 04 Condl o dunS | )35l 0 Sl 98" b
aSulbosl el oais (o) Cungls Jn )
9 Coord Ol B w5 590 )3 g2t
zrbe Ll SO lyte an pliren oyl
4 Cuogild 0)Slas )y 35 (] Ban by oo
g oo ST 19l Cots (ol p candBlS b lgie
005 3S gig0 amwlianST gy o (SdblS el
il e

or &9{

Cand B 55l 23!

sla 2Bl 28, jolaio 4 Cungildy (sladiges Ll
6lod )3 pugas g 00 A jlaiio O Lausgs b
sladgel us Sis celw VY Gae 4 V+0°C
g (g 4 e Jue V= A slaojlil b ssds Sis
o 9 ojll il 055 (gladed sloojlar (49,0
4 (Merck) eslawl 3y (o dewST Sly3g50 059
= 36 s gl g ArMg 9 £4NM s 5
ol ol il bl 5 Jolpe Canogild yinn )
wlaclale a s gl e LSl Ol gl cunlio
2 (Y W% o ¥ W% ¥ wit% ) wit%) e L
s s 4By s G &l Sy e Ve
PH (i85 T e 4y 3 o 4 penbpsses
adsyo cpl sl an g i 00jen 3L (glod j3 gV Jolro
sobate d id 03933l (398 Jglomo 4 Cuagilid> Ve 40
2 ol Sldos (e 18T @l 3k CB1SH s
by o lod 3 5 4By Ve e b Sgwl gl plos
s Sygo ds Cel ¥ Gl &) g 9 A5 plodl
ydid oa C)/L.ol lacuogily Ab 03 b ,=|)|
YE Gdo 4 1-0°C (glod pd g (iS] shate Ol bawgs
slalod ) ond Siis sladiges Wud S celw
A, (F+%C 40+ %C ¥+ C ¥ °C) 4Lz
G993 im oliivles] ¢l g adS celo ¥ e

IER W JVES I W) I U PPN

Y4y %b)‘}d:)))éc\ oylad Vv 0y U[{])K._:,/’ﬂ‘ aalale 95



www.SID.ir

L’
OhKen g yebl Sliwsd s \ °

Pl Coogily (g pais },_Jlﬂ =) Jod>

K0

Al,O; CaO Na&O P,0s TiO,

(%) Jsée A\ ol \ vol- ol

viy e A ol a/.

b uWLmJS cslaled )> ol aps sewbls o9 rdaw Coliwo )Jb] =y Jg.ﬁq

bdiges (OC) ygmlionds’ slo> (MP/G)o3g ans
Cangils W% CuO/s I YA
cangibd> W% CuO/s Foo ANy
syl W% CuO/s Oe- vV
cangibd> W% CuO/s S y\vo

SO, cewlosds ool Hlis V Jgao ;0 a5 jslailen
2l g 3Bl oo Cuogils ouimy JSi5 Lol oS
Wil oo Cungilid simd LS linl )00 laws]
b o 3 3930 0l 5 psciensl ipslis (slass]
b QI3 8 55 (ot i Ll e CendllS
sl 42l s

pgas ¥ S5 BET g EDX SEM g 5JU1
L Bl 5 oS Cmogils (5958l ogSung e
Y USs ey e i 1, CUO Sig o ys ¥ ocdale
¥ odale Uy conblS 5 pls copegilys EDX U
e coliwe way o Lis |y CUO Sjg o)
L8 plodl BET (55, b g N2 Gl bawgs e JUlS
ol 035 B, Y Jgas p3 o) gols o

SSedU colb ol s o Sl Collad
C'J)Sy'l_? iz lado)d b ol ans slacuwdbls
Ol & ()8 S g0 GgralinnsT sl (o 2051
P abgye @l 9 10,5 () p (ESly slod jl (AU
sl 035 1) ¥ IS

A sorp Sl iogewlbamdS” slod 5T ow)
CanJBS” (SJB cllad (59) 2 (pmliandS” slod
Oo—wllnST CUO a0 op ¥ o ble L,
2 03d g lacudbl (g9) » (S AuS gig0
5 Oi C’L"’ 5 A dalllas Caliseo uww slod
] 005 031 ol o s

435 dple

X (%) = =" x 100

e bale (Co (PPM) (63959 (30— S g0 i lale :C
(PPM) (29,5 ()5 oS 5350

S s S 329
U] LBl Ja )87 515 bs oy poliio 4
0 Jolee Sl 0393500 3 (XRD) ol dnitl 3
Cpogibd (¢ ymaie U .05 ookl (20) 45,5 A-
85 )8 sy 290 XRE (b 5l esliel L pls
ooy s g No iy baasgs lacieudBIS o conlucs
Cragilyy oo gl S5 b 5,505l BET
95 3= 03 el o dST 5L g pLS

=29) =98I CoSwg e 1 ool b cuogils
1 oy EDX 4 3050 (SEM-Philips)

Laxdly
slagS Y s :XRF 9 XRD (gl 3L
L oa odlal sl wbls g pls cuogils XRD
5 am e 2T )30 ¥ WH%6 o YWE% clale

Ao o Hlis |y Y. OC lod jo yguwlionds
XRF [g) lawgs 45 6l Caagils (s pais U]

ol 0 LY Jgdn 50 conl ool Cand 4

\YayY %J)\jdb)}jé A oyled Voo L‘)I.;I)K..'_/Llf MLZ.A\.A}J



www.SID.ir

o
]

PB Caogils 39S r3Sung Sa g (8) :CUO (g 103 ¥ Cale b canBlS 5 pb Cunogils (39 58Ul ogasg So g0 ¥ IS5

\CA'OC dLob BEl (AW AM.JS ‘CLIO @)5 Loy ¥ olble l) ‘—MM-AJ[)K @5).:&” u9§.~49)§fa ):9.44 (b)

1.00 .00 100 4.00 5.00 B.00

T.00 8.00 00 1000

b

Y8355 EDX (@) ¥0-9C (slos ;3 01 arpedS CUO sjg o ¥ clialé b e 5 ol cogilys EDX 507 -¥ IS
¥b .55 EDX (b)

SPPU g Cuagly Jobie pdaw ¢ o dpuS]
o3> L5 EDX 3JUT 53 g sl odd oddey (09> 4
ol odalie bl Sduw 9 o ¥ ISS ) 005
Cdled ol (asuin ¥ S 0 oS g0k e
Sl STy slod Ltali3l b lacunbls Salbls
$9) 2 (SIS gge el &SIl > b
S cdlad a5 uguonal pls Cogils
TN 5 e daaST g il ol 58l Bl
cdale i Gl U Lel ol o iol38l ¥
o dog bbb als (SadUl edld gl
S| &S A5 s e IS ol illas
Mo Ly e 28T 356 59y 32 2 AS 5ige
VY] ol 700 5945 Y+ 0 OC (slod )3 g (5 yt0g,5u0
owSly sl o aS oy lis dalllas opl zols Ll
2 oS 2Sled 4 (S kS gige Jas ¥+ -°C

S5 4o g Cy

slasSl au byoye Sldllas ool cund 4 ol
ol (Jlia S 5L culligis S 48 ol Lis XRD
lord 5 (ol il Jds 4l e cuegils
s Bl Jlawy 8756 ol [VA] cudbgifn S 5L
aly Olos a oolinul (gl (Jln)S i el
dgis oo oddline a5 job lod )y 65 cudll
T¥ a7V 5l it @l)dgil ialsl b o s
a$ sl s XRF JUT ol cocul asl il38l
ST 5 Wil o Cungils (ZA) Lol <3 SIO;
61)_>1 )g.l_w (F9203 9 A|203 ‘N3QO) L;}_lé
ALl o Cangild

po—ai )0 pl 3 gy | sdoue AL _w
6 Conts 3l day cansl i Mo B 5995009 50

Yy %bjljd:));!c\ a)L«.ic\' 093 Uw)s'.:,/’w MLIALAJA



www.SID.ir

Cemd B8 05101 5 &l o3lel UP9) O".-l)’.b'f ol ol
Wbl oo CandUlS 3 Slos 3 e Jolge |l

Oy 4S5 g 03 e o Lind g3 BET 3JUI
e ol VWA MG CblS paw ol
Jlsd e s & iy SeJBS cled &S ol
o8l A yonie S ol (gl bl
slas5 UP e 4s JJ)_fu_p UJLzB ol
aliio ool Cawd 4 ol 15,5 oo 1,3 odimd STy
aS ol s o, SKiag s abl e asds Gldllas
L 55 slacandbl b o @« o9 edaws
loalid (i ogs g aaS o)l oy ) s
S 0 ol PIY] el saled candbls s Slas jo
aigy A I CUO wldgls ()80 o5, &S cul
pria o5 &5 LS o 13081 35l Sl
a e a8k oads JUb sleolSls 5 (S pide &
148 50,5 0 CUO (slaodgs dbw! 5 )39l xases
@l glaallas jd o)l  SJUK el b
Sl e Jlb o gladasMe B a5 4l
AUTIOZ jl osla ol U oy S S gige yamoliuns]
YL iy o Ly Bl 59y 2 TIO2 @5 5l
QU Y Jgda 3 & (ysb plen [TV 035 esmlie
Coluwe yarmwliandS (clod Lioli8l b cusl oad 0ol
o Al o yal (pl &5 b o il CanJUIS pebas
O gl s 4 Lol sl S0 s sy e
Ay 5 gt (pagild BBlie bawgs b CunJUS 6L
Cawl a8l galS e ST 3550

ol 00 00y Lis & S jd oS g0k o
calise slaled ;3 ous agy slacwdbls 5 Slos
Lo s (28 38 g (ymlinnST sl ogmolionls
2 g e 0dnlidie (wgude i g 0391 LSy
slaled 3 aS 105 (asuin e dlie Sldlas
Ol 23 (wguine il S 0+ - 0C 5l YL
Crl V] 295 o0 0amliia ()5 48 gigo (ygmslins]
45 Al oo S i ooy Jdd 43 )Sles lalS
Sl 9250 Jlsb slaoll ol Gals 4 oxie
o e 25 oo Sl 1l 5 Lol

L’
OhKen g yebl Sliwsd s \ e

100
90 4
80 A
70

60
== CuO(1%wt)
=—@— CuO(3%wt)

50 A

40
CuO(4%wt)

(1) ()5 SS90 o

30
= CuO(5%wt)

20 -

10

0 100200300400500600

(°C) 51y sles

ik Lncalilé L o1 g ConddllS SalUlS culled —F S5
gl innST (6l ¥0:9C clod )3 00 didS o ST il 3530

oiSly slod Sl (A lgie 4 (S anS g

100 A

!
_’5
£
5 —e—300 °C
»{ —— 400 °C
)
S 500 °C
——600 C

0 100 200 300 400 500 600

(°C) 251y sles

CUO Sj9 dop ¥ eclale b cundbls  Sadbls cllé -0 JSs
walisee (slaled ;0 oud diuls

780 o [V ] o Sldlas .l ZY0 g0
alygls jledlatwl L YA+OC (slod 13 (4 ySaunS 950

Y4y %JJ\}JAJ"}L\ OJLQ.&L\' a)}b MLZ.AL:}J



www.SID.ir

&l

1. Raub JA. Marthieu-Nolf M. Hampson N.B.
Thom S.B. Carbon monoxide poisoning-a public
health perspective. Toxicol; 2000, 145: 1-14.

2. Farrauto R.J. Heck R.M. Catalytic converters:
state of the art and perspectives. Catal. Today;
1999, 51: 351-360.

3. Garten R.L. Dalla betta R.A. Schlatter J.C.
(1997). Cataytic combustion, In: Environmental
Catalysis, Ertl G. Knozinger H. Weitkamp J.
(Eds.), Wiley-VCH, New Y ork, 190.

4. Degobert P. (1992), Automobiles and
Pollution, first ed. Technip, Paris, 366.

5. Kaspar J. Fornasiero P. Hickey N. Automotive
catalytic converters: current status and some
perspectives. Catal. Today; 2003, 77: 419-449.

6. Santos H. Costa M. Evauation of the
conversion efficiency of ceramic and metallic three
way catalytic converters. Energy Conver. Manage,
2008, 49: 291-300.

7. Bandyopadhyay M. Korsak O. Vanden B.
Grunert W. Birkner A. Li W. Schuth F. Gies H.
Gold nano-particles stabilized in  mesoporous
MCM-48 as active CO-oxidation catalyst.
Microporous Mesoporous Mater; 2006, 89: 158-
163.

8. Bulushev D.A. Yuranov |. Suvorova E.l.
Buffat P.A. Kiwi-Minsker L. Highly dispersed gold
on activated carbon fibers for low-temperature CO
oxidation. J. Catal; 2004, 224: 8-17.

9. Chiang C.W. Wang A. Mou C.Y. CO oxidation
catayzed by gold nanoparticles confined in
MEeSopOorous auminosilicate Al-SBA-15:
Pretreatment methods. Catal. Today; 2006, 117:
220-227.

10. Derouane E.G. Schmidt |. Lachas H.
Christensen C.J.H. Improved performance of nano-
size H-BEA zeolite catalysts for the Friedel-Crafts
acetylation of anisole by acetic anhydride. Catal.
Lett; 2004, 95: 13-17.

11. Lin JN. Wan B.Z. Effects of preparation
conditions on gold/Y -type zeolite for CO oxidation.
Appl. Catal. B. Environ; 2003, 41: 83-95.

12. Cap JL. Shao G.S. Wang Y. Liu Y. Yuan
Z.Y. CuO catalysts supported on attapulgite clay
for low-temperature CO oxidation. Catal. Commun;
2008, 9: 2555-2559.

13. Rau J.Y. Chen J.C. Huang S.T. Hung W.T.
Wey M.Y. Removas of fly ash and NO in a
fluidized-bed reactor with CuO/activated carbon
catalysts. J. Hazard. Mater; 2011, 187: 190-198.

14. Ja Y. Han W. Xiong G. Yang W. Diatomite

w39 5 03lizl b S S sige (sSuillS yppuslipuns]

Cadled o BOMA] a S Wdges asuin o Siimgh
Gl (elalod 3 ol dugy (slacaudllS Sllls
36l ol 55 Ltalidl 5 CandblS zozs s 4
T3l ey Caogils by ol adllas [VY]
ol |y @lyas g 38le ;3 e dwST slail 3505
I Bl a0l plyis s cpogils cplply ol
s e LS & i S Lol S i
s ogdke leii oo (65 gle 9 o0 Ul g
L Jodscie cregibd 59y o gl cots b ol
S9-e SBT3l s lnly Vs 05y o
gaw » Sl amjy Jbs 4o el (ol b
4 Cpogld il o YU maw colue b cuogils
ol ol Gl A joe Gyl e
SSE I (8ol () 45 295 00 ol 28T 30l
Y] w5l e S5l Caagils bawg gl jige

SOy b b i 0dle S &S Cuogild
ComegBlS anly G lgie 4 Wl oo bl oo 5l
4S9 oo AT 9L s sl Gl
o] 5 S 5 gl i &y S
WB0,S A el ool gy 4y CaundUS oyl 25
wlde ool (S5 g (olerd LaeS Ry
(2959 )See 33lo 3929 > 4 el o p0)98
SOl il il s (YU s SUlgs o lgl,8
sl Cnglio 5 VLo (62230985 Yy o colis
lg=ie 4o ol 5l eslisl €l gl (Vb Hluw
o 58 i oS 25 2525 CandBS 4l
33y (o CndbS sl sl oo 5 S pi
Algs o 0 dpd ol CuwdUS o iomean
At Coniil S lacunbl ly mlie oS0l
B8 Al S aps il s I3l L ond
Cpogild bl oo grhae il S5 gt 4 canlie
dgis oo Hluid cdl sl | mile YU s il b
9 poslid Ao 5l (318 (slasnusST plo d92g (ionen
Eld ) (oo i Cpagils 5L )3 o
koo ] US4yl ol Snbls

Y4y %b)‘)dz)})ﬁ N ooyled Vo U[/“‘,IJK._:,/’W aalale 95



www.SID.ir

25. Sadykov V.A. Tikhov SF. Comment on
“carbon monoxide oxidation over three different
oxidation states of copper: metallic copper, copper
(1) oxide, and copper (II) oxide-a surface science
and kinetic study”. J.Catal; 1997, 165: 279-283.

26. Liu X. Wang A. Li L. Zhang T. Mou C.Y.
Lee JF. Structural changes of Au-Cu bimetalic
catalysts in CO oxidation: In situ XRD, EPR,
XANES, and FT-IR characterizations. J.Catal;
2011, 278: 288-296.

27. Wan H. Wang Z. Zhu J. Li X. Liu B. Gao F.
Dong L. Chen Y. Influence of CO pretreatment on
the activities of CuO/y-Al,O; catalystsin CO + O,
reaction. Appl. Catal. B. Environ; 2008, 79: 254-
261.

28. WanH. Li D.Da Y. HuY.Zhang Y. Liu L.
Zhao B. Effect of CO pretreatment on the
performance of CuO/CeO./y-Al,O5 catalystsin CO
+ O, reactions. Appl Catal A: Gen; 360: 26-32.

29. Akhtar F. Rehman Y. Bergstrom L. A study
of sintering of diatomaceous earth to produce
eramic monoliths with bimodal porosity and high
strength. Powder. Technol; 2010, 201: 253-257.

30. White B. Yin M. Hall A. Le D. Stolbov S.
Rahman T. Turro N, Brien S. Complete CO
oxidation over Cu,O nanoparticles supported on
silicagel. Nano. Lett; 2006, 6: 2095-2098.

31. Wang Z.W. Wang X.V. Zeng D.Y. Chen M.S.
Wan H.L. Enhance catalytic activity for CO
oxidation over Titania supported gold catalysts that
dispersed on SiO,. Catal. Today; 2011, 160: 144-
152.

32. Khedr M.H. Abdel Halim K.S. Nasr M.I. EI-
Mansy A.M. Effect of temperature on the catalytic
oxidation of CO over nano-sized iron oxide. Mater.
Sci. Eng. A; 2006, 430: 40-45.

33.Yuan P. LiuD. Fan M. Yang D. Zhu R. Ge F.
Zhu J. He H. Removal of hexavalent chromium
[Cr(V1)] from agueous solutions by the diatomite-
supported/unsupported magnetite nanoparticles. J.
Hazard. Mater; 2010, 173: 614-621.

as high performance and environmental friendly
catalysts for phenol hydroxylation with H,O,, Sci.
Technol. Adv.Mater; 2007, 8: 106-1009.

15. Arik H. Eur J. Synthesis of SisN4 by the
carbo-thermal  reduction and nitridation  of
diatomite. J. Eu. Ceram. Soc; 2003, 23: 2005-2014.

16. Bahramian B. Doulati Ardgjani F. Mirkhani
V. Badii K. Diatomite-supported manganese Schiff
base: An efficient catalyst for oxidation of
hydrocarbons, Appl Catal A: Gen; 2008, 345: 97-
103.

17. Chaisena A. Rangsriwatananon K. Synthesis
of sodium zeolites from natural and modified
diatomite. Mater. Lett; 2005, 59: 1474-1479.

18. Hadjar V. Hamdi B. Jaber M. Brendle J.
Kessaissia Z. Balard H. Donnet J.B. Elaboration
and characterisation of new mesoporous materials
from diatomite and charcoa. Microporous.
Mesoporous. Mater; 2008, 107: 219-22.

19. Martinovic S. Vlahhovic M. Boljanac T.
Pavlovic L. Preparation of filter aids based on
diatomites. Int. J. Mineral. Process, 2006, 80: 255-
260.

20. Nenadovic S. Nenadovic M. Kovacevic R.
Matovic L.J. Matovic B. Jonanovic Z. Grbovic J.
Influence of diatomite microstructure on its
adsorption capacity for Pb(Il), Sci. Sinter; 2009,
41: 309-317.

21. Kandalam K. Chatterjee B. Khanna S.N. Rao
B.K. Jena P. Reddy B.V. Oxidation of CO on
Fe,O; model surface. Surf. Sci; 2007, 601: 4873-
4880.

22. Avgouropoulos G. loannides T. Selective CO
oxidation over CuO-CeO, catalysts prepared via
the urea—nitrate combustion method. Appl Catal A:
Gen; 2003, 244: 155-167.

23. Huang T.J. Tsai D.H. CO oxidation behavior
of copper and copper oxides. Catal. Lett; 2003, 87:
173-178.

24, Jernigan G.G. Somorjai G.A. Carbon
monoxide oxidation over three different oxidation
states of copper: metallic copper, copper (I) oxide,
and copper (1) oxide-a surface science and kinetic
study. J.Catal; 1994, 147: 567-577.

\YayY %JJ\)Jb)}} A oyled Voo L‘)I.;IJK..'_/LI’ MLZJA\.A}J



www.SID.ir

L’
Abstract \ e
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Abstract

Background and aims: Carbon monoxide (CO) is a highly toxic, colorless, and odorless gas with a density close to
the air, which is produced by natural processes and anthropogenic sources and is well known for its potential
harmful and poisonous effects on humans. Inhalation of carbon monoxide gas can impair the heart and central
nervous system. Diatomite supported nano copper oxide catalyst was used to investigate the catalytic oxidation of
carbon monoxide. In this study, it was shown that how a low cost diatomaceous earth can be used as catalyst
support.

Methods: The required amount of copper oxide nanoparticles placed into 200 ml deionized water to prepare
different concentrations (1wt%, 2wt%, 3wt%, 4 wt% and 5wt%) of nanoparticle, next the suspension liquid stirred
for 30 min at pH of 7 at room temperature, and then 100g diatomite was added to the above solution. The nano CuO
coating was implemented under sonication conditions in ultra sound bath for 20 min at room temperature, and gently
stirring was then carried out for 2h.The prepared catalysts were characterized by Brunauer-Emmett-Teller (BET)
surface area, scanning electron microscopy (SEM), X-ray diffraction (XRD) and porosimetry. The influence of
reaction temperature, CuO loading, and cal cination temperature on the catalytic activity of copper oxide nanoparticle
supported on diatomite have been studied. Their catalytic behavior for CO oxidation was studied at different
conditionsin atubular reactor packed with catalyst usng a multi-component NDIR gas analyzer (Delta 1600 S-1V).
Results: The catalytic behavior of catalyst was dependent on the nano copper oxide content, reaction temperature,
retention time and the particle size of the catalysts. The results show that diatomite is the promising candidate for
catalytic support due to its high surface area, high porosity, low thermal conductivity, very low cost and good
sorption ability of its porous media. The catalyst with 4wt % CuO content, in 0.5 I/min and at 400 °C exhibited the
highest catalytic activity.

Conclusion: Diatomite, which is a type of widespread natural porous material, provides a suitable support.
Chemical and physical characteristics of this support are similar to cordierite. Due to the numerous fine microscopic
pores, cavities and channels good sorption ability, chemical inertness, low density, high surface area, unique
combination of physical and chemica properties, high permeability and excellent thermal resistance of diatomite,
there is a possibility to use it as a support in automotive catalytic converters and as a cost-effective substitute of
noble metals for carbon monoxide oxidation. In addition, these unique properties of diatomite can prevent sintering
and agglomeration of atoms.

Keywords: Carbon monoxide, catalytic oxidation, copper oxide nanoparticle, diatomite.
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