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are blended additionally with a burnout agent. The raw materials are formed into a green body which is
55 dried and fired at a sufficient temperature for a sufficient time to form the cordierite body.
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measure of the degree of platiness of the talc. One typical procedure for measuring the morphology index -
is to place the talc sample in a holder so that the orientation of the platy talc is maximized within the plane
- 45 of the sample holder. The x-ray diffraction pattern is then determined for this oriented talc. The morphology
index semiquantitatively relates the platy character of the taic to its XRD peak intensities using the following .
equation:

M = L(lx + 2y
50 '
where I, is the intensity of the (004) peak and ly-is that of the (020) reflection [overlapped with the (111-)
and (110)]. It is also preferred that the quotient of the talc mass percent <2 micrometers in diameter/the talc
morphology Index be no greater than 30 and preferably no greater than 20. Calcium is normally present as
an impurity in talc. In accordance with the present invention, CaO is preferably no greater than 0.3% and
55 most preferably no greater than 0.15% by weight in the talc.
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The body, when formed as a honeycomb structure for example by extrusion, is further charactenzed

by the | ratno The | ratio is represented by the formula:

50 I ratio = 1(110)

Iiio) ¥ T(oo2)

55 whore ko) and lpoz) are the peak heights of the reflections from the (110) and (002) planes respectively,
based on hexagonal cordierite crystal structure. The axial and transverse | ratio refer to different orientations
of & honeycomb sample in the x-ray beam. The x-ray beam impinges a planar surface at an angle.
Measurements of the transverse 1 ratio are made when the planar surface of the sample is the flat surface
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muller. After kneading, the combined ingredients are transferred to a vacuum extruder and extruded through
a die into 2.54 cm diameter honeycomb bodies having approximately 0.425 miltimeter thick walls and .
45 approximately 15.5 square shaped cells (channels) per square contimeter. The bodies thus formed are cut = i
into approximately 30 centimeter long samples and heated until dried. T
After drying, the extruded honeycombs are cut into shorter lengths and heated over a 60 hour period to-
a temperature of 1400°C and held for 7 hours. The fired honeycombs are then cut into smaller specimens
for physical property measurement and characterization of secondary phases. The thermal expansion
50 coefficient is measured along the direction parallel to the length of the open channels of the honeycomb,
herein referred to as the axial direction. Thermal expansion coefficients reported in Tables 1 and 2 are the
average values over the range 25 to 800°C. The transverse I ratio, |, is determined by x-ray diffractometry
of the as-fired surfaces of the cell walls, as discussed previously. Volume percent porosity and median pore
size are determined from mercury intrusion porosimetry. Quantitative measurement of the weight percent of
s5 mullite and spinel in the fired honeycombs is performed by powder x-ray diffractometry. The weight percent
of cordierite is calculated by difference from 100 percent.
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Finally, comparative example U, made with the same raw materials as inventive composition 1, but fired
at only 1385°C for about 7 hours, demonstrates the need to fire the bodies at a sufficiently high
45 temperature to ensure that the amount of unreacted intermediate reaction products, such as spinel, does
not exceed the limits required to maintain the thermal expansion coefficient less than 4 x 10~7 *C™,

Diesel Particulate Filter Testing

50 Selected samples from Table 1 are plugged in altemating cells on one end and opposite alternating
cells on the other end. The plugging compound utilized is a paste composed of pulverized, fired cordierite
in an organic binder. Cells are plugged to a depth of 2.54 cm. The samples are then refired to 1390°C to
cure the plugging "cement".

- Samples are then tested on a diesel soot (asrosol) generator at a flow rate of 0.6 m3/minute. Efficiency

55 at a soot average particle size range of 0.3 to about 0.4 micrometers and pressure drop are determined,
and are plotied against the volume percent porosity greater than about 10 micrometers in Figures 1 and 2
respectively. These data show that the inventive examples provide highly satisfactory filtration efficisncies of
about 75% to about 95% at tolerable pressure drops of less than about 1000 mm of water, demonstrating
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‘Claims

1. A-method for producmg a cordierite body, said method compnsmg ' .
. a) selecting raw materials to form a composition which forms cordierite on f'nng, said raw. matenals'
"85 " being composed of: _
L .. talc having a BET surface area of no greater than 5 m2/g, Cm s
# 0 'to 48% by welght of clay, said clay being selected from the group con3|stmg of platelet clay, - ..
stacked clay which can be delaminated into piatelets during processing, and mixtures thereof, R
_ an alummum oxide yielding component having ai- average particle size selected from the group' .
.40 "‘1 consisting of 3 to 8 micrometers |n diameter, and no greater than 3 mlcrometers in dlameter, and
o freesilica, : RPN
b) mtumately blending sa1d raw matenals with an effective amount of vehlcle and formmg alds to--- -
impart plastic formability and green strength to said raw - -materials and form a plastic mixture
therefrom, and with a burnout agent when said average particle size of said aluminum oxide yielding -
45 component is no greater than about 3 micrometers in diameter;
c) forming said raw materials into a green body;

d) drying said green body; and

e) heating said green body at a sufficient temperature for a sufficient time to form a cordierite body,

wherein the cordierite body is at least 93% by weight cordierite,
50 said body having a coefficient of thermal expansion of no greater than 4 x 107 *C™, from 25° C to-
800° C, and a total porosity of greater than 42% by volume.

2. A method of claim 1 wherein the BET surface area of said talc is no greater than 3 m?/g, and/or said
talc has a morphology index of no less than 0.80, and/or said talc has a CaO level of no greater than
. &5 0.3% by weight.

3. A method of claim 1 or 2 wherein the BET surface area of said clay is no less than 7 m?/g based on '
said clay in the uncalcined state.
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35 14. Method of any one of the preceding cl
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i S- greater than 10 microneters.

1.

A method for producing a cordierite body, said method comprising:
a) selecting raw materials to form a composition whuch forms cordierite on firmg, said raw materlals o E
being composed of:

talc having a BET surface area of no greater than 5 m2/g, -

Y

iérite--
oLl —

R

e di amet.er. -

raere e

T Y=

0 to 48% by weight of clay, said clay being selected from the group consisting of platelet ‘clay, -
stacked clay which can be delaminated into platelets during processing, and mixtures thereof,
an aluminum oxide yielding component having an average particle size selected from the group _

free silica, .
b) infimately blending said raw materials with an effective amount of vehncle and formmg aids to
impart plastic formability and green strength to said raw materials and form a plastic mixture
therefrom, and with a burnout agent when said average particle size of said aluminum oxide yielding

component is no greater than about 3 micromsters in diameter;

¢) forming said raw materials into a green body;
d) drying said green body; and

e) heating said green body at a sufficient temperature for a sufficient time to form a cordierite body,
wherein the cordierite body is at least 33% by weight cordierite,

50

800°C, and a total porosity of greater than 42% by volume.

consisting of 3 to 8 micrometers in diameter, and no greater than 3 micrometers in diameter, and

said body having a coefficient of thermal expansion of no greater than 4 x 10~7 *C™', from 26°C to"

A method of claim 1 wherein the BET surface area of said talc is no greater than 3 m¥/g, and/or said
talc has a morphology index of no less than 0.80._ and/or said talc has a CaQ level of no greater than
55 0.3% by weight.

A method of claim 1 or 2 wherein the BET surface area of said clay is no less than 7 m?/g based on
sald clay in the uncalcined state.
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15 Met hod of any one of the preceding clains, wherein

hgneyconb structure. 40 16. Method of any one of the pre w’!ﬂ ﬂ&l jm”“",
“Wier ei n” sai d ‘body has a cordieri tEP¢4R8BYLf at | east 9

“RBat.ent anspr Uche 45 1 Verfahren zur Herstell ung ei nes Cordi erlt K6r pers
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For.ngebungs- hilfsmtteln, umden Rohmaterialien eine plastische. =
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mttlere Te| | chengrd6e des Al um ni um)x benden Bestandteils n nehr
als 3 IR s i el seoreny, a& q%ﬂ%n@w%rﬂf et R
ei nem gr! ne'i’\e"??Btkay BRI ?f@ B ﬂ"m"l‘ﬂmr "Erhitzen des
ngngCﬁgﬁéR%e%og%* a &grof% %'&M%&L%eéha gzgﬁ%}?ﬁe Ll':f&ge rﬁéés'lgﬂon, or is graphlte. o .
» _
Cor di e Srevrv%erem dgrapa'teh Corgferlgat frper weni gstsens 93 rGew /
Cor Wer | %aMSM&i &tlany -ond of &&ths Kol MBFeinSlaldeiing s 49R6 UF Redling! Ba® kRET wlt@atfen VON. i
ni cht nohr @ingeréurs of Prod#c fo MEU? C2EHRtherealdrIroMmQid firsCtethpblatiene a CROMNbMAGIMAS t ~1
vaoh nehr al & ¥480 “\dlo. 1386 “@ust\eEfiring a0 of B C@F héun e roonaqler Koug @hdi theredfter wi. £ hird) d1 e ..
BET Qber f | awinperster® offatlidastrt890n C@hd haidirigrat sddsthiit! teribegrture thh © iewsfo 16lbwirsTal kum
ei hen #br phol ogi 0-i ndex von nicht weniger als 0,80 und/oder das Tal kum
ei'hen” Cal. Bethed of cJaim 10i whereinrsaldrfiripd sateDis PO \por beun &ef GRSICsper haur, andior o thind 3
Anspruch I @mra@elWﬂ‘P’rWGﬂQOBET Ober fl ache des Tons nicht wenjiger als 7.7 s
nZl g, bezogen auf den Ton i muncal cinierten Zustand, betrAgt. '4.2 e-'ﬁ-
+Ver f-ahr e r?z'nMEﬁO%"f $p¥ enerpt the grgaeding claifs, whereinesaidrageficigs o d'%ﬁ'm%aa’tPﬁ?fé’"%'?? greater. . .. .z
Kaol i ron, 802X 7 &7 ¢ enfomday G RPOREABI "at i onen hi ervon ausgewi hi t WI rd, L
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des Tons. : -

35 14. Method of any one- of the preceding claims, wherein said body has a medlan pore dlameter of 5 to 40
micrometers,-andfor wherein in 30% to 100% of the total porosuty of said body, the pore diameter is : _
_ greater than 10 micrometers. _ .. -;:..-.-.::.::;----'-'-_:..

R \‘/ 18, Method of any one of the preoedmg claims, wherein said body has a honeyoomb structure

16. Method of any one of the preoedmg clalms, wherem said body has a corduente oontent of at leasl 97%
‘by weight.

. Patentanspriiche
45
1. Verfahren zur Herstellung eines Cordierit-Kérpers, umfassend:
a) Auswihlen von Rohmaterialion zur Hersteliung einer Zusammensetzung, die beim Brennen
Cordierit bildet, wobei sich die Rohmaterialien wie folgt zusammensetzen:
Talkum mit einer BET-Oberfliche von nicht mehr als 5 m?/g, -

50 0 bis 48 Gew.-% Ton, wobei der Ton aus plitichentérmigem Ton, geschichtetem Ton, der whhrend
der Verarbeitung zu Plittchen delaminierbar ist, und Mischungen hiervon ausgewéhit wird, ’
einem Aluminiumoxid ergebenden Bestandtell mit einer mittleren Teilchengrofie, ausgew&hit aus der
Gruppe von 3 bis 8 um im Durchmesser, und nicht mehr als 3 um im Durchmesser und '
freiem Siliciumdioxid,

55 b) inniges Vermischen der Rohmaterialien mit einer wirksamen Menge an Tréiger und Formgebungs-
hilfsmitteln, um den Rohmaterialisn eine plastische . Formbarkeit und eine grline Festigkeit zu
verleihen und higraus eine plastische Mischung zu bilden, uad mit einem Ausbrennmittel, wenn die
mittlere TeilchengréBe des Aluminiumoxid ergebenden Bestandieils nicht mehr als 3 um im
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., 20 + verwendet wird. 5. Verfahren nach Anspruch 1, 2, 3 oder .4/
wr.in der in den Rohmaterialien vorhandene Ton. in einéer nge sFNEnge von ni cht
1w als 20 Gew. -% vorliegt. 25 GEP Q&A% 008 Bh nach Ans r “um‘mm)d
; worin der Al um ni.umoxid ergebende Bestandteil aus Al m“”m
“AFUM Ni urrhydrqﬁmﬂfn ser |urmxyhydrat und Konbi nati onen et van dus§ evva ]
Wword. . KK %%tyglg 5 ner#\grﬁpgn% |6 wor i n Al um ni umhydr
__n_l._cht weni ger rpé%g% laien. n--. ausmacht. 8- Verf:
7 7Karwp%s, SlieR aGHSIGHIHRR Sieh ﬁm el %@Jrélehsnﬁ

-nach. ei nem dere Jnt h& wafigstink' 63 BbW IR
gsten

Ausw—nogi nel | z'emlamn Qﬁ\uus &inBs Bordi .th@ﬁaeswouma Gbrdi
.und. 49 bis 54 Cordiit alibise X1 d besteht " . 9. Verfahren nach ei nem der:

Ansprl che 148,denRorét das mﬁ&ﬁmﬁmhﬁ@lmziehtmtmﬁhg%@ialﬁnw-m -t voRles ~c. 6
Gaphit ist, uradbudmfdmrees’andmosmtamhrelsnevﬂﬁhﬁﬂa@stf I dche von. ni cht..ng
#@s-5 e/ g aufweist. - - :.;.§10, Verfahreir nach el nem-der Ansprflch.;e
;_-1a 9, wowj d&faBerembmnshWObH Wgiini die BET-Oberiiichy @®scTalkiBy picht snebrudls 3 [mig ur/eder:
Fénper at ur veas Teiko®-«dehiMprsholge-Bdexnbn anicht Weriigst el @.80 and/etier desy Tabiumt @imsn: Ca0-
“Fenper at ur afighalt von nicht mefr ple 03\Gepv% afwpipler at ur von 1300- C-bis 1350 C mif..:
€liner Brenngesch®i ndigkelt von 5 -CStunde bis <-> 40 #1009CJStunde und:
anschl i egéndVesfatren pach g‘??’?‘t"e‘ waiiny giie \BET-ORerfiiche des,Tons Bistt wenigagjals 7 m?g,

Bei behal®t en B?Z%%eéra“fcfﬂ' F?’b'ﬁ'“?%ﬁ' 'éF‘fffa"‘i' z??t’éﬁt bi s 16 Stunden durchgeftl hrt il

Werd., 11. Ve n [ enngesc 3 -
"CI st unde b| s fer ﬁvc;c::l a?e(:n iger%éuj%?xo%gﬁig‘g cu;gl r:h on:nL%:LO
%=C betri gt w Q@*Bet%g{'%h €aﬁché&B .19 "Tops

.worl n dgr Wi nungskoe izient nic als 2 x 710 C von
C.b< etwa 800 * C betrl gt. 13. Verfahren nach el nem der vor hergehenden b s
_Anspr Uche 5, Wodighrerfl h&eh GRSSHIBNPR 120 81 dart 4, GRfn G8HIAIIGET RékfRaioRdbrS véaindene TOR . Slhéi B
60% bet r agt . Mdnge voieriidhtinbitalsi2 Gawetk Neriidgtier vor her gehenden Ansprl che, ‘wobei:
-dér .Kérper einen mttleren Porendurch- messer von 5 bis 40 Um auf weirst _---;'_;'}5_‘.-;
nd/ odesrs \Gor Varfahren &6 Ansprud002,d%r4 Qs Briwpir des | Alurtiniwhensid [agepends Bbetandteil aus
Barendur chnedluminiumefid, Alminiusdydrogd, Bleminjugexyhysigat 48! Komémtaﬂlﬁnélwwnamgwﬁh'émdier
._hergehenden Anspr Cche, worin der Korper eine wabenfdrmge Struktur -
el st . 74 3Verfahrgrpnaggh @gp\;pr%@ Bg_nn*AIumu@umhyEro)aMIchtgemger alsg. Ge\\;re-%f%ﬁgpmmlp ;
m der vofi®fdkhenden Ansprl che, worin der Kérper elnen Cordierit: Geha

wénl stens 97 Gew, - % auf wei s
i ‘a Verfahren nach emem der Anspr che 1-7 wobel dle Zusammenseizung im wesentlichen aus, nomlnell

: . Verfahren nach einem der Ansprliche 1-8, worin das Ausbrennmlttel elementarer Kohlenstoff oder:-:
35 Graphit ist undloder worin das Graphit eine BET-Oberfliche von nicht mehr als 5 mzlg aufwelst

- 16, Verfahrarr nach einem der Ansprliche 1-9, worin das Brennen durch Erhxtzerf des grllnen K6rpers auf__ o
: -',f~eme erste Temperatur von 1100°C bis 1150°C und anschlieBend von dieser ersten Temperatur.auf:. - T
PR : eme zweite Temperatur von 1300°C bis 1350 ° C. mit einer Brenngeschwmdlgkent von.5°C/Stunde bis- -~ -
* 40 - 100°C/Stunde und anschiieBend auf eine_dritte Temperatur von wemgstens 1390 C und Beubeha!ten, o

. dleser dritten Temperatur flr 6 bis 16 Stunden durchgeﬂ]hrt wird.

11. Verfahren nach. Anspruch 10, worin die Brenngeschwmd:.kent 20 C/Stunde bis 60° G/Stunde und/oder
die dritte Temperatur 1400 ° C bis 1410°C betrﬁgt :

12. Verfahren nach einem der vorhergehenden Anspriiche, worin der Wﬁrmeausdehnungskoefﬁzmnt mcht‘ IR
mehr als 2 x 10~7/* C von 25°*C bis etwa 800 C betrigt.

13. Verfahren nach einem der vorhergehenden Ansprliche, wobei die Gesamtporositéit des Cordientkﬁrpers S
50 "42% bis 60% betrigt.

14. Verfahren nach einem der vorhergehenden Ansprliche, wobei der Kdrper sinen mittleren Porendurch-
messer von & bis 40 um aufweist und/oder worin in 30% bis 100% der Gesamtporositéit des Kérpers
der Porendurchmesser mehr als 10 um betréigt.

55 .
16. Verfahren nach einem der vorhergehenden Anspriiche, worin der Kdrper eine wabenftrmige Struktur
;  aufweist. '
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7. Procédé selon la revendication 8, dans lequel I'hydroxyde d'aluminium ne forme pas plus de 1 % en
50 poids desdites matigres premidres.

8; Procédé selon I'une quelconque des revendications 1 & 7, dans lequel ladite composition est
essentiellement constituée, de maniére nominale en pourcentage en poids, de 12 a4 16 en oxyde de
magnésium, 33 2 38 en oxyde d'aluminium et 49 3 54 on silice.

55.
9. Procédé selon I'une quelconque des revendications 1 & 8, dans lequel ledit agent d'échauffement est

Cu carbone &lémentaire ou du graphite etiou dans lequel ledit graphite présente une aire de surface
B.E.T. qui n'est pas supérieure 3 5 m2/g.
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