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JUEERE A, BN, TRIERE. REJEERD, BRERMELAHNEE, CrEATRERHERLE, HESER
NO. fy R FEE BHRSENSHRELDRRE, UEHGAYRETRE, EXBTHAE T HRIFNER.

%W BREERE, KERSHEREH, HRELRE, Wil<ER NO.
1 @ 7

B s b g 0 R VE AR bR B4, Bdm SiO, /NBR, ¥ - ALO, il e - ALO, %, X B &
6 B AR 2 i R Y S R RS e B S T A R

RARIFRBEE. MK ABUIMETAEERBEY A TREESH b4,
ERRRE /D A~2m?/g), BN T F/NLESHER, DAAESE A EFTME L ER L —
BREEHN Y -ALO, WHERE, RAEBABREBEMAEEADT, NMAR T KM, i
KE. RESHENRBALEEDY,

KT RIER T A R BB NO, b R 458 R i Bk V.0,/TiO, #dkF a1k
W JE (SCR, selective catalytic reduction) FEARE !, Hd v,0,/TiO, MESEHF LR ERH,
MEMLRERY 50m* /g, HMALEEARESLRERENEAR, B EEETEEA
SRR . V.0, TUAEEM B EIR, RAEFERBMERE, OERSeESRERE,. B
VIRB S B E YR, EFAS S Sk E Ak TiO, Rk SRR,

BEE 1300~1500°C iR T F A9 B B B R VL BLAE (L B BURBE (CST) . LARRK NO,
HE BB A, BET SR LR ALY ABO, S A &Y™, EMET
ALO, EE BB EMFFR, BRENE 1500 CAELEBEHE, R4 10m/g ML EE
B, TARHBRE,

EXHEBENU EEAFEMUTE, MESEEMHOETEEATNA, 8%
#k[12,13], XEAHEMUMNE.

19934 9 A 23 HE . BRARBEELRHYAH.
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2 AEAZRAFNUNETEERTHE

2.1 EFHHE
RKERBSHHELE 20EHET, BT RERBEHAVBREMNER, EEAXAEF
A 2MgO -« 2A1,0; « 5Si0, fEAEFM B, AFEERA. X1 BN ELANEFARENE
7}5‘[14]0
*¥1 HERVAEW LR ERSY

Table 1 Extruded cordierite monolithic substrate compositions'**]

Composition 1w/ %

Raw material

[ 1 I
Kaolin 21.74 40.2 43.0
Talc,raw 39. 24 19. 4 38.0
Alumina 11.23 3.68 —
Aluminum hydroxide 17. 80 16.9 19.0
Silica 9.99 - —
Tale,calcined — 19.8 —

1981 £ X EF WK HIRERSPH NO, HE R, #7308, XBS$H CO, &
AL G NO, #1755 . 1990 FEFE LK ZEHIE B IEER (CAAA, B The Clean Air
Act Amendments) XtEBSH CO, H,C, fl NO, BHER B XA/ET EH™HRE (K 2): FF
8 6 4k 2% 1 6 I 4 e JROR 1Y 80000 km 2% 160000 km ; 3 i T E R AL A3 B THE R
BEEEH100s, MEEXBAEINEN, FrHERNAESERS T 2Bk 5045,
AT ERBRIF 2 06 R B 48 A T e (6], P A5 A 48 H B B 2 A Y A /D R T,
BEECHEMR (faster light-off) . FTLL, FERERSHR UMM EMRAZYMBEER. JiE
HEF, REKRRUE, BRAEFNHANY: XERER. ERE/D. #IERIERER, I%EEN
LEEAR. B, e/, XEEREGHBREETFER, MiETHBMBETEN R
DU, HA R iR E S @ TR I, XHABTFAXMAE, M
R [3, 4] MIEREEN, XEHETRBREFTM SRR BEBAREIRN .

®2 1990 FRENEAS LB ERAENSERHKFR"

Talbe 2 Autometic emission regulation by 1990 amendments to the Clean Air Act of U. S. A. D%

CcO NMHC* NO;
Year
/g « km™! /g * km™! /g * km™!
1991 2.1 0. 26 0.63
2004 1.1 0.078 0.13

* NMHC——Nonmethane hydrocarbon.

EERERTUREREFATEMRMHENSETHE. R3HLETENSHRERNS

=M R YERED
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R HERENORZTZESHRREN LR EERHTERD

Table 3 Nominal properties of standard and thin-wall cordierite substrates!'t

EX -20 EX -22 EX -22
Standard Thin-wall

Cell structure 400/6.5 350/5.5 470/5
Cell shape | [} O
Wall thickness/mm 0.188 0. 140 0.127
Open porosity/ % 35 20 20
Mean pore size/pm 3.0 2.0 2.0
Wall strength/MPa 20.3 43.1 43.1
Wall modulus/GPa 26.1 42.9 42.9
MIF® 0. 025 0.012 0.013
Substrate strength 73K 75K 81K
TIF® 6.9 9.7 9.7
TSR® 110K 130K 140K
OFA“/% 73 80 80
GSA® /em? « cm ™3 26.4 26. 4 30. 4
@, % X 107(800C)/C ! 6.0 4.5 4,5
Dh'” /mm 1.106 1.218 1. 045
Wall density/g » cm™?3 1.61 2.0 2.0
Substrate density/g = cm™3 0. 43 0. 39 0. 39
Heat capacity of substrate

/Jem™3.C™1! 0. 46 0.42 0. 46
AP® 172C 129C 154C

(1> MIF—— Mechanical integrity factor; (2) TIF—— Thermal integrity factor; (3) TSR—— Thermal shock resistance;
(4)>OFA——Open field aperture; (5) GSA——Gross surface area; (6) ay

Average coefficient of thermal expansion;

(7) Dh——Hydraulic diameter; (8) AP——Pressure drop.

KPP EEREIRN T ERR.

EI1FE AP=14.2Cs/ (L—1t)* DO
He: WHE®REEALNRWHE Cs £

Com 4Q- I
4A (L—t) /L*

X Q—WE; A—8BEA,; I—EEMRKE,;, L—BEE8IANNK; -—

e ERILMEEE,
JUTRERER GSA=AT+ (L—p /L? (2
HIFAEHIRE 0, 5 MIF FBERGIRE o, MRBUNIER, LEAREN K.

6,=K +* o, (MIF) (3

KMEIHHCRHE—LEH, HTHESHEFOSERNREMENRE.
TR Aob st (TSR) S5EERRE 0., PEKAE o, REEFETF (TIH) X
BHHEREX.

TSR=K - o0, (MIF) (TIF) ()
ZEW M aw
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MEIFH: BEABREEAREHESREM GSA, #lim 470/5 HJLfRE L 400/6. 5
K 15%, ETMAEALTEEE S, AR 3% 350/5. 5 HLARHERIMY 400/6. S FE ST FE/N 25%, H
1 AIE 2 R TESFRRKM T ES R LR, HRERIER ¥ 350/5. 571 470/5 MRk &
¥ HARMERIAY 400/6. 5/, BRI T A& B A B A9 T b R BB

150

125}

350/5.5

AP/ Pa

1 1 J I | 1 |
5.7 6.8 7.9 9.0 10.2

11.4
Flow rate x 107/ cm® » min™
E1 TR R e o e R Ry R
MR RS W R
Fig. 1 AP vs flow-rate through uncoated

standard and thin-wall cordierite

substrates
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11.4
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!
10.2
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50 J o1 |
5.7 6.8 7.9 9.0
Flow rate x 107%/ c¢m® « min™

2 AHEREZMRENHNBEENSSEN LN
RE 5 5 B ¢ &

Fig. 2 AP vs flow-rate through coated standard

and thin-wall cordierite substrates

FAFH TN ERRLE. SRR (MOR) MR ()0, FREBMS K

M5 (DES) ¥ TR ITHHEMMPHSE TSP
TSP=MOR/E + DES

(5)

TSP &%, WHAMPEHER, Bk 4 WEREY, HARMEKMHERRMFT, HUHT

BRI TSR,

%4 FRDONBURIERAEGEENRSTEY TSP

Table 4 Comparison of strength and thermal shock parameter of standard and thin-wall substrates

{163

EX-20 EX -22
400/6. 5 350/5.5
Standard Thin-wall
a axis crush strength/MPa 20 47
b axis crush strength/MPa 3.6 4.5
¢ axis crush strength/MPa 0.3 0.3
Axial MOR/MPa 2.2 3.0
E/GPa 6.5 8.4
DES(450~825C)/cm » cm™! 525X 1076 403X 1076
TSP(450~825C )W 0. 64 0. 83
DES(600~900C)/cm » cm ™! 485X 1078 433X 1078
TSP(600~900°C)? 0.70 0. 82

(1> 450C, 825C
(2) 600°C, 900C

the nominal catalyst skin and center temperature under North American driving conditions;

the nominal catalyst skin and center temperature under European driving conditions.
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ATRERERS S LRGN EAREEREG, KIREEFINTEE KX 20%, HHBEW
Eith 200C, EMHEMAERRESSRER. XAEEABEANTH.
2.2 WEERARE

ALO; I 2R R R H i 1 T2 R+ ) o o
BEWMEBRNMNESHEHERE. XREEIRES
EEAEKARKEABHERKR, REMAEX I
SEHTEENER, THREINARNEETRE
Hix, t

Porous alumina washcoat

B 2 0 2 ) 0 L 3, S
RGP MR R MR e

ic
e © T
AH: E. oo HEFAOSHBEE R K R0
Ec, a. ARBEHERAEEBAKRYG ¢, 1 HEE
BMRZERE.
RSREWHHBNAEXSHURHEITES
R, X E G REE AR ERGRME K 4 52, XE5EMBEREF, SBX W

ZHIAERR RS E B EZ RN & AREE.
#xS5 EWL/BiESESHHERE"

Table 5 Properties of standard cordierite/alumina composite!**]

H3 MEARENGETRE

Fig. 3 Washcoated substrate wall

Cordierite/alumina

Cordierite Alumina .
composite
Porosity/ % 35 60 30
p/g + em™? 1.61 1.56 1. 60
E/GPa 26.1 32.3 27.8
t/mm 0.165 0.03 0. 225
ay X107/ C 71 6 80 29

(25~800C)

XF A R & R AR REAT U, TR B RO AT MR R, ST
F32.3~0GPa Z 8], & 6 5l T XETHER ()R E & AR R
*o6 FZEHEHARNESHEARKRENER

Talbe 6 KEffect of washcoat modulus on expansion coefficient of composite

E./GPa 32.3 30.0 25.0 20.0 15.0 10.0 7.5 5.0 2.5 0

a, X107/ C 1 29.0 27.8 25.1 21.0 18.8 15.0 13.0 10. 8 8.5 6.0

AR LR B AR, A R R R BN BB R RS W E, B
FELMH R SRR RBAT (6~15) X107/ CHMEEN, HREMREER E M3
R {H R 0~10GPa (K 6) . RRHIEHF A BT T ALO, B E WM i3 AR R EHH
¥, XHBEMTRAESKE.

HEILE, RET &R THERREN TR, URRBEFEEHRERMNZES B8
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ML 6~14. THOKE 18~22, SEREMAT A, HWEKRME 15%", SHER, K
ERREL RGNS HITRAREGE, TR TREMEN NO, ##IERD.
B HE, HHFHRSEERETARBENSMH LESH, NIRRT REN
EAZR, BHRFEREHH.

REERERFLBEAR I E#T TIFSH R, AEREHREEHEK
AL AR LA S E B LAE AR, MRS ER L M RBER BRI R, R
PEERN—F,

3 ATHEAHKRNO, RLoH L H &

NO. #1 SO, —HRBW A EE R, 20 XA FERET SO, WA, EHHREERH
MEESFTERET 405 25%, X BARIN NO. # L F+ 20% 0 6 %P, #18 NO, fy4axf
HER B JLF 5 SO, 4%, B, % NO, M4 HE O RFSERNEN. THEEHIEEER
NH,; ¥ NO W JE 4 N, 3% 8 b E E3: (SCR), 1959 4E%H Engelhard A& B T8 —4
SCR St&BAEMLKER; HANTF 70 E£RF%EX SCR Lfr Tk, BaTH 22 EHA &
SCR ¥ {L ¥ B HHR R Gt 300 D) fE M 80 R FF A 513 SCR HAR, B ZHARH
REEEREILET 60000MW; EEE 1990 FEEIEE (CAAA MHES T, WINE T SCR

TARB B IS,
%7 AT NO. EEEEERNHEEN

Table 7 Catalysts for selective catalytic reduction!?”

Year Catalyst type Key components

1959 Noble metal Pt,Pd,Ru/Al,O;

1965 Metal oxide Fe,03/Cr 05

1966 Metal oxide V:05-Mo0O3-W03/Al10;
1973 Metal oxide V205/TiO,

1973 Metal oxide V,05-Mo0;3-WO;/TiO,
1976 Mixed oxide V.05-W0O;3/Ti0,-Si0,
1978 Zeolite Synthetic mordenite
1989 Noble metal Pt/Al,05,

metal monolith
1989 Metal oxide V:05/Ti0;:-S8i0,,

ceramic monolith

F T RFER SCR ALK M HERIFIL] . MRS E S V.0,/TiO, BEIBEEM N, L
SR EE N BMAEE NO, L3RR JLEA WM™, B8R OBZE A AR, &
TiO,-Si0; Z & 8K MM SCR NO, B L RIEFERMFAE.

V:0s/TiO, M &EXUTEF RS K EHBRT W TiO, . IMABIEL, BB,
BEBEFUAE SR . WA TR, IR LR, TER . A FEVL G WIE N BV R, B
7 TiO, JoZefgebe . AT R Ry T REYE . SR G UL LR, I GE 4 7K 43 SR A R B m]
BFEAA, RIET 100 CH.LTHR, BT 700 CHER:, LIKBREARE. BIAEEAR R
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WM E, E/KTF 650C TR, ERIMIELY, BN IEEESETIREEETRE.

Cu Bt Fe BE¥eM 5 T (BIFRLYEH AR ZSM -5 R B IFH NO, HibiH™), Bl
B 5 V.0,/TiO, 5 BER MU SWEREWR, BARARETFH NO, 8L, £X
g bR B FRo s BB ALEA SR, ERUIES T/ 5 V.0/TiO, IR ZHI,
FUEREZEHIT. XS FRAEESEME NO, MEFIMREERAREHAVRERS. B
4 W8T V,0,/TiO; 5 Fe -8k /- TiO, - SiO, # NO, #{k¥EeE, H A V,0,/TiO, 1£ 220
~425C (AT =205C) WBEXE AN NO, HILEHKFIS Y, MiEHELEREISYWNO, 5%
LR BEXERZ376~598C (AT =222C)H,

100
80
100 Holding time: 6h
® 5
N L]
g @ SR 91%TiO, ~9%Si0,
4 B
& 4 g
8 a 504
) 8 \
4 X & A
20 5 25+ \
v
100% TiO, A
0 . A R
200 300 400 500 600 500 700 900 1100
T/TC Heat—treat temperature / €
B4 V,0,/TiO, f1 Fe/# 3t ¥ H - TiO, - ®5 TiO, 91 %Ti0,-9Si0, % & & # BET £ W
SiO.# NO, ¥4k 3% 5 i fF i 5 &1 AR Y 4P S A
Fig. 4 SCR of NO, vs temperature for Fig. 5 BET surface area vs heat-treatment tem-
V,0s/TiO, and Fe-mordenite- perature for TiO, and 91%Ti0,-9SiO,
TiO,-Si0, honey combs*! monolithic catalytic substrate materi-

1—V.;05/TiO;;
2—77Ti0;-14 mordenite -9Si0,, 650°C, 6h, Fe

als(®!

— impregnation/ion ~ exchange, 500C, 6h

8 TiO,H TiO,-Si0, kX & g EE ¢ R
Table 8 Physical properties of TiO; and TiO,-SiO; monolithic substrate(?

Medi
Heat treatment  Substrate Surface Open Hg Median ¢ 1e.m Bulk
temperature composition area porosity porosity pore size ( pore S|lze density
ore vo
(boiling H,0) (Hg porosity) d") wrib t.um)e
istribution
/C /m?eg~! /% /% /A m /g+cm 3
500 TiO; 43 57.6 57.8 280 20,115,325 1. 60
500 91 % Ti02-9 %S0, 98.3 55.9 50 300 40,325 1.59
810 91 % Ti02-9 % Si0, 75.1 55.5 49 300 40,325 1.64
1000 91 % Ti0,-9%Si0, 30.0 46 310 40,325

1 TiO,F 3| N SiO, (B 2191 % ( in mass) TiO;-9%Si0,) , MUF B G HE KW IKR K

RER B ER I, 7 B EMEEREEE (m1000C) F&EH , MEERIFA30m? /g (E5P).XRD
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SrHras SRR ARM SiO. M4 TiO,, 500 CEF4E A4 LLGLEKT B S BT E, 800 CHIBRE M4
AL N S LA 54 5 (H291 % TiO,~9 %6 SiO 4k R Bl 421000 CH 88, 5 AER 4 FI &40 7 3
.
8= TiO, M TiO,- SiO, ¥ & K M P I RE . K KL 2 F HA91 % TiO,-9 % SiO, #Y
REAZARILVERRE R ET AL, BIIKEH3004, MRS AUE (NBHE B
R TiO,- SiO M ILILBEREF 320 A FI40A &b FFLL, BIA SiOff TiO,- SiO, ¥ % iy
EESRTHFEMES AN /DL, FIET & RAEE00~800C FKRIAM A, HEHRK
B HRER, XF R TR NO, #EHAEESE;: BIMAII FLEHR300A) X%
PR 8 NO. §E R RN 44k, TIXE 2Bk NO. HEH SO, +1/20,=SO;MBI K K, #H T
RFIER, XRENEERNNFERBT X ERE TIO B EFFIA SiO,, HEHILEH
R . EE W. R. Grace 2 A IERA X SRR (GIEILEH . BEEHERT. B
RMBEES F AT 4K SYNOX By
% L SCR NO, #{k5l, EHEERE B

05— R AL B B B Y i Symox

(B 6), NTT W /N T NO, %4k 7 i 1k T

BLKT AR, HARARERRE  § 4/

T SCR £ NO, By #/75, g /
£B NO., H AR E7E R 1 2 1 Noxeram

NO, f1 28 SO, — by 7 19 &K &, 3 [l 0250 360 3150 4Joo

MRS IR 55 TP B B BB Y Temperature/ €

Tk R ER™ ), KB BEH B A F Lk
ER,NEMEEETVAEWEN. RE
RAFHA BN KE 2B AR
FEEME U MBI TiO, H &
RAHERHEFHRILEHEZSHHRTE
BLER.

4 T RAMEMMEHEE EERE

FHEERT NO, M RXSHTE R EEESE NO, @775, WRFERRE, W NO, HixK
BEPRERERAMALL3, EAMBRETRGE MIVEFMES, XERE NO, ¥
SR IR B TR B A NO, MR ERE.: SRR AHBIRE350C, TR
BEPREAE1800CH M SR, HEBRAEBRHEL1300C (XEMEAFHERE B
B, REHEFHIR TR ATHX1800 CH RN E L HE S FHLEEN N LN
NO.H T WA XFEMRBEM A~ 48 NO, —FEF HA R ERRAELEHRBRE (CST)
AR, CHR8, 9B XX P Bk 4T T AN B R A X R A MR R RS LES, 74
RGBT, BEMESSHESYEETE1500 CEAMIEE T Haetiies, XaTE#%
PR = 1) NO. ¥ KKK ATHERE S &AWL TS NO,, Afia Lkl
MR SCR NO, # b mLiSIBR . B 5 W, B CST MM B ER BB AE1500 CEL &
BT ESEKETEH, HRHBRERIGHIEEME, BRI EREEHENE
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CH, CH,
1800T E 1300C
350T
1300T 350C
Air l_

— j —J C —1
—‘I_/J I\J—E};ust Air I/ \I Exhaust
H7 BEMRIRIBREREREA A8 BL& CST MRS IMBREEAATER
Fig. 7 Conventional gas turbine, produing NO, Fig. 8 Catalytic combustion gas turbine for low

NO,

ALO,EMEM KM HBERES IR ZEMR, HAXERF TR, M ALOH ALO,-
SiO, & MgALO, B¥ERE L& H AT LA B 1, Si0, #1 MgO # A , 78 ALO, ME LR EEL R
1200~1250°C M EBYIBeE » TIrTfRFr20m®/g BL b, 534b, BEH 2300 A KA. XH120A A
HH/NMLEHRILEWAALES M, 2 ALO,-SIO.EFR TNRAARXLEEMNER, MH,
a ALO, = iR T HRE#Z A SRERER ¥ - ALO;ZH 1100 CH L5 BI#L N « - ALOK
x, m SiOzE‘JiJl])\Hl'JﬂéiT M a- A1203[:l}4]i—?§1£°

MgALOR&EA S ALOA I, BiEMHREK, EEFEKRMILE.

#9 ALO;, ALO,-SiO, 1 MgALO MR & KR
Table 9 Physical properties of Al,O,, Al,0;-Si0O, and MgAl,O, spinel monolithic substrates{'*!

Open Median Median

Surface Porosity ) Bulk
Heat 1reatment Substrate porosity pore size pore size .
area (Hg) density
temperature composition (boiling H,0) (Hg) (N desorption)
/m?eg™! /% /grem™3
/% /A /A

500 Al,O4 202 63.0 75 1. 31

1000 Al,O4 80 59.1 145 1.49

1150 Al O, 6 54.8 1050 1.81

500 93 % Al,0,-7 % Si0; 260 62.1 55,140 1.04
1000 93% Al,03-7 % SiO; 155 64.0 82.5,190 1.24
1250 93 % Al,03-7 % Si0, 25.1 37.5 120,2300 2.20
500 MgAlO, 79.3 53.5 61.0 180 228 1. 33
1000 MgAl,O, 44. 8 61.6 60. 8 260 408 1.37
1200 MgAl;O, 29.3 47.1 46.7 260 393 1. 80

ANEEEER I BaAl 0%, BIMEZ5E1500 CUL R RBELE, A 1om? /g A HER
B, XRMEBEENERAEREEA 8- ALOSBSET R Mg (B, EmE
FHRORBOFHAE c hEWRBCERWE VP ESFHEMMR, EHETFELEE MK
B 20 Ba*t F XS E RN BREWME T & c B AR, BI7SEERERHT ¢
MR — N HREAEWRT, MEMERKNEETE T, AMEHK M 2sR8REEN
R HEALRERBREE A, Brek, ANEEREE T LAY SRR 48 (b7 18 R B R 8E 8
Ao 2% A 2R B AL P AT IR A B VA I - R AN BN ) A, KT SRR E 18 E
B ES,

EHEA S MO, MARBGFRAME FER L, UESM BaM Al, Oy, HFEEN
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REFHRLMKET NSNS, SREBERSF. LRE
X, BR#FXEBREHEER, HPUE Mo #
BaMn.Al,,—.O HEBERE R R XS H LAY HE
FHHTER, §8E (A_.AD MnAL O, KWL E
¥ (A=Ba, Sr, Cu, La, K; A" =Sr, Ca, La, K),
HEXNGRE ELWHEEFNSHE FER#TZENE
#, TR RSB ERE M 2 2 E AL — P Rl
ANEERECY,
BETAEENHTHEBARNSEBENHRE
LT T40BFEWE F LT FFE R ER R R™
%, ERNKIMEARFFHE LR, B, HFEaRE
B Catalytica 2 7] Bl B¢ & H & 1y Tanaka Kikinzoku o BTN S b
Kogyo K. K. 3#tFJF &, BB RIFMFIREAR, B pig o Cryeral structure of magne-
NO. HEBHR B /N3 X107°g/m?,CO R ARBREFEAIZ KA toplumbite
SYNNF2.5X107°g/m*0 BRE A1 1 7 o X
T4 AR 7= A M R 2R  Engelhard , R Z B FHF R T S5 BB, 54K BLR 46 Bl 3% 1L
U AT AR, XIHEAN DU RE RN HME FEENHAET .

5 % 15

=

Mirror plane

Spinel block

Mirror plane

©Ba @AM 00

LI E B A TSR BRI B AR R A RN, JLRE K, ¥R,
AR T RN HES , FERTLAgE N RS R RE A BmFrREH FIRE
BRMLHE., MESKHEL. SRELRE, DERMEE TREN G . A, BT LARERA
Frmzih, BRERECHEEAEMYAGETMAL: ATREBRKLELMRBREET.
A, BE RN S5RZELEEM YRS H & EME LIRS TR -
4ANO+4NH;+0,=4N,+6H,0, MW ~ & S EHH N : SO, +1/20,=80;, HHHFLE
WAL N RE R B AT, #ERRESNEEFESRMAREE. LB EEL00C
EHBETRMER, HNMERKKRE A=A BRE . 23 2FHE T, XU TEE
CHRESEM#HRE, I ELER RPN AEEER . SEEXE . TRERTHHE
ERE, M ERENSF R A R ER .,
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EXTRUDED MONOLITHIC CELLUAR CERAMICS USED
FOR AIR POLLUTION CONTROL
Cai Junzxiu Chen Duhui Wan Huilin
(Chemistry Department of Xiamen University, State Key Laboratory
of Physical Chemistry for Solid Surface)

ABSTRACT The newly developed monolithic cellular ceramics is extensively used as catalyst carrier. Advan-
tages of this configuration of ceramics are large geometrical surface area, low pressure drop, short diffusion
paths and minimum reactor volume. These materials are widely used in automobile and stationary waste gas
emissions control, and applied to many other reactors as well as catalytic combustion, chemical processing in-
dustries etc. They have also a lot of characteristics. Significant progress has been made in the development of
monolithic cellular ceramics. It means that the monolithic ceramic substrate is becoming a functional material
which can be designed and controlled effectively, so that it will play a distinctive role in atmospheric pollution

control and other chemical reactions.

KEY WORDS monolithic ceramic substrate, nitric oxide reduction, catalytic supported thermal combustion,

automotive emission control
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composites have been studied. The results indicate that addition of boron nitride to corundum - mullite-zirco-
nia material leads to decrease in modulus of rupture and increase in fracture toughness, which may be mainly
attributed to the presence of microcracks. BN interwoven microstructure will prevent grain boundary slip and
reduce the attenuation rate of high temperature strength. Needle shaped 9ALQO;+2B,0; crystals formed in the
material will create a pull —out effect when the material approaches to fracture, which may be beneficial to the

enhancement of mechanical properties.

KEY WORDS boron nitride, corundum —mullite — zirconia, composite materials , microstructure , mechanical
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