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invention relates to the preparation of-hew pillared clays useful in
preparing catalysts for the hydroconversion and hydroi somerization of
waxy material s. l\/bre part i cuI ar | th| S i nventl on reI ates to pillared clays
of reduced gaIsick P EN 1 HANALRSESEOR; ned
with a suitable netal HEQ;RQG@NWEESIOMORWFEEDS BACKGROUND OF
THE | NVENTI ON Pillared clays, made from natural or
synthetic clay, and their -preparation are well known to the scientific
literature. Because of the spacing between clay |ayers or sheets, i.e.,
the gal l er;ﬂﬂ@gﬁwﬂgﬁby the pillaring nmaterial, these clays
exhi bit m croporous properties making themuseful in the prepar ation of
various catal ysts. ert hel ess, rco il1lared uced
Gal | ety hei ght - i e s gvenion tefases todba apeparatian of oy ullamdEiiays
t enper at ur egeful in preparing catalysts for the hydroconversion and hydroisomerization of
waxy materials. More particularly, this invention relates to pillared clays of
reduced gallery height that exhibit greater activity when combined with a

suitable metal in hydroconversion processes.

BACKGROUND OF THE INVENTION

Pillared clays, made from natural or synthetic clay, and their
preparation are well known to the scientific literature. Because of the spacing
between clay layers or sheets, i.e., the gallery height, provided by the pillaring
material, these clays exhibit microporous properties making them useful in the
preparation of various catalysts. Nevertheless, zirconia-pillared clays of reduced
gallery height, i.e., less than about 8 Angstroms are unstable at temperatures
above about 250°C, particularly so at temperatures above about 300°C, and the
microporous qualities are destroyed or rendered inadequate for use as catalysts.
Since a variety of processes, particularly hydroconversion processes, occur at
temperatures above about 250-300°C, pillared clays having the requisite stability
are sought. This invention provides a method of preparing stable, reduced
gallery height zirconia-pillared clays, useful in the preparation of catalysts for
the hydroconversion of waxy feeds.

SUMMARY OF THE INVENTION

In accordance with this invention, stable, zirconia-pillared clays
(ZrPILCs) of reduced gallery height, between 4 and 7A, can be prepared and are
stable at temperatures exceeding 300°C, thereby retaining their properties and
resulting in catalysts when incorporating a suitable catalytic metal or metals.
Additionally, these materials have greater activity than catalysts employing
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exposure to temperatures in excess of 300°C. Thus, for pillared clays of reduced
gallery height known to the art, exposure to temperatures above about 300°C
causes the pillars to collapse and the pillared clay to become amorphous and
gallery height can no longer be measured by X-ray diffraction. The pillared
clays of this invention and the catalysts made therefrom, however, maintain or
substantially maintain their initial gallery heights, i.e., at least about 80%,
preferably at least about 90% of the gallery height is maintained after exposure
to temperatures >300°C.

The new pillared clays of this invention are prepared by treating
crystalline, swellable natural or synthetic clays, smectites or micas, with a
pillaring agent comprising a zirconium containing compound such as zirconyl
halide, oxyhalide, e.g., chloride or oxychloride, or a zirconyl nitrate or
oxynitrate, a surfactant and water or a polar organic solvent.

DESCRIPTION OF THE DRAWINGS

Figure 1 graphically depicts activity of several different pillared
clay catalysts; the ordinate being % hexadecane conversion, the abscissa being
temperature in °F; and where curves A, B and C represent hydroconversion with
catalysts of this invention and curve D represents hydroconversion using a
comparative pillared clay having a gallery height of 10 Angstroms.

Figure 2 shows X-ray powder diffraction patterns of various
materials. Thus, patterns A&B correspond to Examples 2 and 3 below, in
accordance with this invention while pattern C corresponds to Example 6, a
material not in accordance with this invention. All patterns were determined
using CuK radiation after calcination of the clay and before palladium loading.
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remains as a pillar between the sheets. Gallery height is, therefore, defined as

the augmented interlayer spacing of the clay sheets measured by powder X-ray

diffraction less the thickness of the clay sheets (~9.6 A).

Smectites and micas useful in this invention may be generally
represented by the following formula:

Ax [M2.3T4010(Y)2]

where A is the exchangeable interlayer cation, O <x < 1; M is the octahedral
cation; T is the tetrahedral cation, and Y is hydroxyl (OH) or fluorine (F) either
singly or in combination. The T coordinated ion is commonly Sit4, AI*3 or
Fet3, but may also be other four coordinate ions, e.g., P13, B3, Gat3, Cr*3,
Ge™4, Be?2. The M coordinated ion is typically Al*3 or Mg*2, but may also be
other hexacoordinate ions, e.g., Fe*t3, Fe12, Nit2, Cot2, Lit, Crt3, v13,

Suitable clays include montmorillonite, bentonite, beidellite,
nontronite, saponite, vermiculites, hectorite and fluorohectorite, as well as
fluoromicas such as sodium tetrasilicic mica (NaTSM) and synthetic taeniolite,
e.g., lithium taeniolite (Li[MgpLi) SigO10F2]).
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molecules with polar and non-polar portions, and examples of which are the

product of a mixture of linear secondary alcohols reacted with ethylene oxide

and having the general structural formula C1.15H23.310[CH2CH>O]xH

wherein x may range from about 4 to about 50. An example of such a material

has an average molecular weight of 415 and is sold commercially as Tergitol 15-

~ 8-5. Also suitable are similar products with larger ethylene oxide portions, such
as Tergitol 15-S-12 and Tergitol 15-S-40.

The amount of water required during the pillaring reaction is a
function of the surfactant employed. We believe, but do not wish to be bound
thereby, that sufficient water should be used to dissolve the surfactant. In the
case of Tergitol 15-S-5, the surfactant solubility in water is approximately 0.1%
by weight. More cost effective syntheses, using lower total volumes of water
can be achieved using more soluble surfactants, such as Tergitol 15-S-12 and
Tergitol 15-S-40.

The amount of pillaring reagent employed in the preparation of
reduced gallery height zirconia-pillared clays should contain at least about 0.002
mole Zr per gram of clay, preferably at least about 0.003 mole Zr per gram of
clay, and more preferably from 0.003 mole Zr per gram of clay to 0.100 mole Zr
per gram of clay, still more preferably from 0.003 mole Zr per gram of clay to
0.030 mole Zr per gram of clay, and still more preferably about 0.003-0.010
mole Zr per gram of clay. Greater amounts of zirconium compound can be used
but are essentially wasteful.

The amount of surfactant employed in the preparation of reduced
gallery height zirconia-pillared clays should be from about 0.05 t0 1.0 g
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PCT/ US971 1095t xposed to the zirconyl compound and the surfactant, for about41 to 24 hours.
An essentially solid product is obtained from which chloride ions are removed,
e.g., by washing and centrifuging, followed by drying for about 1 to 24 hours at
100-150°C. The washed and dried solid is then calcined, preferably in air or in
an oxygen containing atmosphere, to anchor or secure the pillars to the clay
sheets and to remove the organic components of the pillars. The pillars are
essentially zirconia. Calcining temperatures are generally 300-500°C in air or an
oxygen containing gas, for about 16 to 48 hours, preferably at atmospheric
pressure. '

The dehydrogenation or metal functionality of the pillared clay
catalyst is added by treating the pillared clay with a suitable metal or metals by a
variety of techniques, e.g., impregnation, ion exchange, vapor deposition, etc.
Impregnation is a suitable technique and is effected by mixing the pillared clay
with a solution of a suitable metal salt, drying and calcining in air or in an
oxygen containing gas to produce the metal oxide, followed by treatment with
hydrogen or a hydrogen contalmng gas to reduce the metal oxide and activate the
catalyst.

Metal functionality of the catalyst can be supplied by metals from
Group VIII, noble or non-noble, Group VI, e.g. molybdenum, chromium or
tungsten, or Group 1B, e.g. copper. Preferred metals are Group VIII metals,
particularly the noble metals, most particularly platinum or palladium.
Combinations of metals may also be used, for example, Pt/Pd, Ni/W, Co/Mo,
Cu/Co/Mo. The amount of metal is present in sufficient quantities to provide
hydroconversion activity and may range from about 0.1 wt% to about 20 wt%,
depending on the particular metal or metals employed, generally leading to metal
loadings of about 0.1-5 wt%, preferably 0.1-2.0 wt%.
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preferably at least about 80% 700°F+.

The hydroconversion process, which converts 700°F+ material to
700°F- material is generally carried out at conversions of about 20-80% based on
700°F+ feed. However, there exists a selectivity-conversion trade off, For
example, as conversion increases, selectivity to desired distillate range products
decreases. Thus, at high conversion proportionally more gas (C4-) and naphtha
(Cs-320°F) are produced. Consequently, conversion preferably ranges from
about 30-70%, more preferably 40-60% based on 700°F+ feed.

Hydroconversion may be effected over a relatively broad range of
conditions of hydrogen treat rates and elevated temperatures and pressures. For
example, temperatures may range from about 450-750°F, preferably 500-700°F,
and most preferably 550-600°F; while pressure may range from 15 to 100 bar,
preferably 30 to 70 bar. Hydrogen treat rates may range from 500 to 10,000
SCF/B, preferably 1000 to 5000 SCF/B feed. Space velocity may vary from 0.5
to 5 LHSV, preferably 0.5-2 LHSV.

After hydroconversion of the feed with the PILC catalyst, desirable
distillate product can be recovered, e.g., by distillation. This product generally

boils in the range 320-700°F and satisfies or can be made to satisfy diesel fuel
specifications.
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free of chloride ions and then dried overnight at 120°C. The Zr-pillared

bentonite was calcined in air at 350°C for 48 hours to anchor the pillars to the

clay sheet and to remove the organic component of the pillars. The catalyst was

then loaded with 0.3 wt% Pd by incipient wetness impregnation using Pd

(NH3)4(NO3)7 and recalcined at 350°C for 3 hours. The sample exhibited a

15.7 A layer spacing (6.1 A gallery height) by powder XRD and a BET surface

area of 218 m2/g.

Example 2. A 0.12 wt% solution of Tergitol 15-S-5 (containing 0.5 mmol
surfactant/meq clay) was slowly added to 500 ml of 0.1 M zirconyl chloride
solution. A 1.3 wt% clay suspension, made by stirring 10 gm of sodium
bentonite in 750 ml of HyO, was then added dropwise to the pillaring solution
which was stirred vigorously at room temperature for 16 hours. The solid was
washed and centrifuged repeatedly until free off chloride ions and then dried
overnight at 120°C. The Zr-pillared bentonite was calcined in air at 350°C for
16 hours. The catalyst was then loaded with 0.25 wt% Pd by incipient wetness
impregnation using Pd(NH3)4(NO3); and recalcined at 350°C for 3 hours. The
sample exhibited a 14.4 A layer spacing (4.8 A gallery height) by powder XRD
and a BET surface area of 227 m2/g.

Example 3. A 3.0 wt% solution of Tergitol 15-S-40 (containing 0.91 mmol
surfactant/meq clay) was slowly added to 500 ml of 0.1 M zirconyl chloride
solution. A 1.3 wt% clay suspension, made by stirring 10 gm of sodium
bentonite in 750 ml of HyO, was then added dropwise to the pillaring solution
which was stirred vigorously at room temperature for 16 hours. The solid was
washed and centrifuged repeatedly until free of chloride ions and then dried
overnight at 120°C. The Zr-pillared bentonite was calcined in air at 350°C for
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PCT/ US97/ 10Blettron, ZAA, 22% ZrO5) was diluted with 2.8 1 distilled water and 50 gms
sodium bentonite (American Colloid, Voclay HPM-20) was added. The
dispersion was stirred vigorously at room temperature for 3 hours and the solid
was isolated via centrifugation and washed with eight 4 1 portions of water. The
solid product was heated in an oven at 120°C for 48 hours. The temperature was
then increased at 100°C/hour to 200°C held for 2 hours, increased at 100°C/hour
to 400°C and held for 2 hours. The layer spacing measured by XRD was 20.5
Angstroms (gallery height of 11 Angstroms). The pillared clay was then
impregnated by incipient wetness with Pd(NH3)4(NO3)2 to a metal loading of
0.3 wt% Pd, washed, dried, and recalcined at 350°C for 3 hours.

Example 5. The catalysts of Examples 1-4 were tested for the hydroconversion,
in this case hydroisomerization, of n-hexadecane in small scale batch reactors.
The reactors were charged with 1 g n-Cjg and 0.1 g of catalyst, pressurized to
250 psi with hydrogen and heated for 2 hours at various temperatures in a
fluidized sand bath. Products were analyzed by GC and GC-MS. The results
are shown in Figure 1. Clearly, the performance of the reduced layer spacing
catalysts presented in curves A, B and C representing examples 1, 2 and 3,
respectively, are significantly more active, achieving 50% conversion at
temperatures below 500°F, while the normal layer spacing (10 A) Zr-bentonite
catalyst, curve D representing Example 4, requires a reaction temperature of
540°F to effect this same level of conversion.

Example 6. Sodium bentonite (2 g) was added to 100 ml of 0.1 M zirconyl
chloride solution. The reaction mixture was stirred for 16 hr at room
temperature. The resulting solid was washed repeatedly with water until free of
chloride ions and dried overnight at 120°C. The product was then calcined in air
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Thus, at high conversion proportionally nore gas (C4-) and napht ha
(Cferr]-320[err]F) are produced. Consequently, conversion preferably ranges
from about 30-70% nore preferably 40-60% based on 700[err] F+ feed.

Hydr oconversi on may be effected over a relatively broad range of _
conditions of hydrogen treat rates and el evated tenperatures and pressures.

For exanple, tenperatures may range from about 450-750[err]F, preferably
500-700[ err] F,



and nost preferably 550-600[err]F; while pressure may range from 15 to 100

bar, preferably 30 to 70 bar. Hydrogen treat rates nmay ra 0 to
10,000 SO¥P A4 sIvff%ferabl y 1000 to 5000 SCF/B feed. Space vg?%rﬁ Y nay vary
fromO0.5 to 5 LHSV, preferably 0.5-2 LHSV. Af ter

hydroconversion of the feed with the Ple®<atal yst, desirable —di-stilttate

product can be recovered, e.g., by distillation. Thu rally
boils in the range 320-700F and satisfies or can be mﬂm i amim"fjl esel
* [ L M ry

fuel speci CLAIMSNS. WO 97/ 49488
PCT/ US97/ 10014 -7-
The follow ng exanples will serve to illustrate but not limt this

i nventi on. Exanpl e 1. A Astable jnlhtedlclaymmﬁpffﬂnglzlrobnﬂlm exide(pillatsai ni ng

0.5 nmol ?ﬁ]’ ged to 500 m of 0.1 M zirconyl
chl ori de so% gta ﬁﬂg@h@ Tl ay 'sugn?nm on, nmade by stirring 10 gm of
sodium bentonite (HPM 20, Anerican Col I oid Co.) in 750 m of H20 was t hen
added dropwi se to thg, (Tld élay & claihil bﬁﬁta&érrzbd\iﬁmtthé gallery GpMLS! Y at

" epoat cdl y SRsHHial ARAIH JpPREXPERICATdnE A awea”d Ce”.o‘g'é dre.
120[err]C. The Zr-pill ared
3. The clay of claim 1 characterized in that one or more metals
selected from the group consisting of Group VIII metals, Group VI metals,
Group 1B metals or mixtures thereof are incorporated into the clay.

4. The clay of claim 3 characterized in that the metals
incorporated into the clay are one or more Group VIII metals.

5. The clay of -claim 4 wherein the metals are selected from the
group consisting of platinum, palladium and mixtures thereof.

6. The clay of claim 3 characterized in that the clay has a surface
area of at least about 100 m2/gm.

7. The clay of claim 6 characterized in that the clay has a pore
volume of at least about 0.03 ml/gm.

8. A hydroconversion process comprising the conversion of feed
materials boiling at least about 700°F wherein the feed is converted at
conversion conditions of elevated temperatures and pressures in the presence of
hydrogen and a catalyst as described in claim 3.

9. The process of claim 8 characterized in that catalytic metal is
selected from the group consisting of platinum, palladium and mixtures thereof.
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bentonite was calcined in air at 350[err]C for 48 hours to anchor the

pillars t ay sheet and to renpve the organi c conmpoRfiyshnédie
pillars. %MZ?P% yst was then |oaded with 0.3 wt % Pd by incmé%e t ness

i npregnation using Pd (NH3)4(NG3)2 and recal cined at 350[err]C for 3

hours. The sanple exhibited a 15.7 A |l ayer spacing (6.1 A galzumuumnm

by powder XRD and a BET surface area of 218 nR/g. Exanpl e mm”m
solution of Tergitol 15-S-5 (containing 0.5 mmol surfactant/neq dla y) tass
slow y added to 500 nil0ofThe pirovess oftclaiph Scihlaractetizedsinlthatthe. A 1.3 wt % cl ay

suspensi on, goﬂ%ﬁidlfédﬂ?ﬁ&x?s%gﬁféom um bentonite in 750 m of H20,

was then ad ropw se solution which was stirred
vigorously at roomtenperatﬁmwfﬁtﬂfes 7¥)°FThe solid was washed and

centrifuged repeatedly U”t;brbsilﬁ'éseop 4.100/tari de ions and then dried
overni ght at 120C. The erlfy | ared bentonite Winégﬁé din air at 350C

for 16 hours. The cataly gen reat Tates L SURr Y% Pd by i nci pi ent
wet ness i npregnation using Pd(NH3)4(NO3)2 and recal cined at 350C for 3

hours. The sanple ex la in al I el . hei ght)
by powder XRD and a EET'@% '§Séé$°§aﬁxgﬁa%§? Z%dgﬁfﬁ‘?ﬁp YH w %
sol uti on ofranges firomn abeut20:80% based: oni 7\@0‘1F+Qfeedrml sur f act ant/ meq cl ay)
was slowy added to 500 ml of 0.1 M zirconyl chloride solution. A 1.3 W%
cl ay suspension, made_Ry stirring 10 gmof sodium_bentonite in 750 m_ of

H20, was then added di@pvk PEOqess forprgpaning a stable pillarethclaythaying\a sedudedr ed

vi gorously ary Meidit fﬂi'eﬁiﬁmi@fﬁﬁi gsknixdintp nsfﬁg éﬂéﬂx%d"?&elldtﬂé@&ﬁﬁﬁ
centrifuge geat edlémuntl PFé{?e of chl ori'de ions, an dri

overni ght & Z’f &85R m%%sWGW@FQé ptagt ?Oraﬂ
350[ err] C fperiod sufficient to fonn a zirconyl pillared clay, washing the resulting solid and

calcining the washed solid.

13. The process of claims or characterized in that the surfactant
has the general formula Cj1.15H53.310[CH2CH2O]xH.

14. The process of claim 13 characterized in that the molecular
weight ranges from about 250 to 2000.
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WD 97/ 49488 PCT/ US97/ 10014
-.8- 16 hours. The catal yst was then |l oaded with 0.25 wtl?/& J),ymm
i nci pi ent WROIHEME | npregnation using Pd (NH3)4(NOB8)2 and técalci ned at
350[err]C for 3 hours. The sanple exhibited a 16.6 A |ayer spacing 7.0 A
gal l ery height by powder XRD and a BET Sl'll’éace area of 292 n2/g.
Exanple 4. A pillared clay catalyst was prepared froma comrercially
avai l abl e sodi um bentonite clay with zirconyl acetate solution as the
pi llaring agent using procedures simlar to that described in United
States Patent No. 5,248,644 incorporated herein by reference. 500 m
zirconyl acetate solution (Magnesium Electron, ZAA 22% ZrQ2) was dil uted
with 2.8 1 distilled water and 50 gns sodi um bentonite (Anerican Coll oid,
Vocl ay HPM 20) was added. The di spersion was stirred vigorously at room
tenperature for 3 hours and the solid was isolated via centrifugation and
washed with eight 4 1 portions of water. The solid product was heated in
an oven at 120[err]C for 48 hours. The tenperature was t hen i ncreased at
"100[err] C hour to 200[err]C held for 2 hours, increased at 100[err] C/ hour
to 400[err]C and held for 2 hours. The | ayer spaeng neasured by XRD was
20.5 Angstrons (gallery height of 11 Angstronls@aThe pillared clay was

al(

t hen i npregnated by incipient wetness with P J4(N(J err])2 to a netal
| oadi ng of 0.3 wmt % Pd, washed, dried, and reclalcined at 350[err]C for 3
hours. Exanple 5. The catal ysts of Exanples [1-4 were tested for the
hydr oconver si on, @)
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in this case hydroi sonerization, of n-hexadecane in small scal e batch
reactaors. T actors were charged with 1 g n-C 16 and 0O

catal yst, WP@?@&ﬁﬁzed to 250 psi with hydrogen and heat edrkgajsg;lﬁo&lf'rs at
various tenperatures in a fluidized sandzgg Products were anal yzed by
GC and GC-Ms. The results are shown in Fitgoire 1. Cearly, the performance
of the reduced | ayer spacing catal ysts presented in curves A, B and C
representing exanples 1, 2 and 3, respectively, are significantly nore
active, achieving 50% conversion at tenperatures below 500[err]F, while
the normal |ayer spacing (10 A) Zr-bentonite catal yst, curve D
representing Exanple 4, requires a reaction tenperature of 540F to effect
this sanme | evel of conversion. Exanpl e 6. Sodi um bentonite (2 g) was
added to 100 m of 0.1 M zirconyl chl oride solution. The reaction m xture
was stirred for 16 hr at room tenperature. The resulting solid was washed
repeatedly with water until freeQf dQ ori &g i ons and dried overni ght at
120C. The product was then calciP?d ir1Qﬁ r O WD 97/49488

PCT/ US97/ 10014 ! - 9- at
300[err]C for 24 hr. Exanlnatloncnf tha—prodéat by X-ray diffraction showed
no | ow angl e peak whi ch woul d rre nd td‘a regul ar | ayer spacing. The
BET surface of the product masu; ngzqg Tqb§WEXanple denonstrat es that

the °8 g% 2%
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absence of a surfactant in the preparation results in a clay without a
specific gallery height and with a.lgwer surface area.

1, A method for producing a zirconia pillared clay conprising the-steps of
(a) mxing a clay selected fromsnectite clays and fluoronmi cas with a

solution of zircenyl acetate to.forma pillared cl ayH“l“H Hm"wm H“L (b)
separati ng sﬁ-g@él | ared clay fromthe sol ution; t he
separ at ed pi clay with water; (d) dryi hg t he separated,
washed, pillared clay;

1. A method for producing a zirconia pillared clay comprising the steps of

(a) mixing a clay selected from smectite clays and fluoromicas with a solition

of zirconyl acetate to form a pillared clay product;
(b) separating said pillared clay from the solution;

(c) washing the separated pillared clay with water;

(d) drying the separated, washed, pillared clay; REPLACEMENT SHEET

(e) calcining the dried pillared clay; and 2 OMAY 1998

_ (f) washing the calcined clay.

9

A method according to claim 1 wherein the clay is a fluoromica.

A method according to claim 2 wherein the fluoromica is a tetra silicic mica.

(V]

4. A method according to any preceding claim wherein the amounts of the clay
and the zirconyl acetate solution are chosen such that the ratio of zirconium to clay

obtained will be at least about 4 m mole zirconia per gram of clay.

S. A method according to any preceding claim wherein drying is carried out at
about 50-200°C.,

6. A method according to any preceding claim wherein step (e) is carried out at

or above 400‘_’C for at least about 1-24 hours.

AMENDED SHEET



(e) cal cining the dried pillared clay; and (f) washl ng the————

cdl ci ned cl ay. 2. A nmethod according to clai m cl ay
is a fluoron ca. 3. A nethod according to cl a| ﬂ ﬁ%’ﬂl
fluoromca is atetra silicic mca. 4. A method accot

precedi ng clai mwherein the anounts of the clay and the zirconyl acetate
solution are chosgn r}{% hat he ratl o of. zirconi gmlo cl ay, obtained wll
_be at |east about ' 4" roreSOrEdHh anb'é’rre‘ﬁfiﬁ‘ﬁl%aflmc‘fv grein the resulting gircofigret hod
- accordi ng twlamdmt@dﬁdla@qu@ry@e@hy\bpr(gwAgl,g_z,ﬂ-@gs is carried out at about
50-200[err] C . A nmethod according to any preceding claimwherein
step (e) is carried out at or above 400[err]C for at |east about 1-24
hours. 8. A method according to any of the preceding claims wherein the product

_pillared clay is employed as a catalyst.

9. A method in accordance with claim 8 wherein the product pillared clay is

employed as an isomerization catalyst.

sank,
- Wl
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pl: | 1 ared cl éy has a gallery height of 10-12 Angstrons. ol
according to pgyqef the prmdmmhmmzoMef@waNﬁmomroduct Rl ed clay
i s enpl oyed as a catal yst tegnationel Bis@h o | n accor dance Weth clai m 8
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(57) Abstract

Stable, znrcoma-pﬂlared clays of reduced gallery height, useful as supports for hydroconversion catalysts, are prepared by treating
clays with a zirconium compound, a surfactant and water, and compositing the reduced gallery height clay with suitable metal or metals.




