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15 particles, such as spheres, tablets, extrudates, and the like. Despite many efforts in
developing methods for producing titania extrudates, many of them are not suitable
for commercial production because of their poor processibility. Therefore, there is a
continued need to develop new processes for making titania extrudates, particularly
as catalyst carrier (see, e.g., co-pending application Docket No. 01-2768A [serial
20 number has not yet been assigned] filed on December 16, 2009).

SUMMARY OF THE INVENTION
The invention is an extrudate comprising titania, a carboxyalkyl cellulose, and
a hydroxyalky! cellulose; and a process for producing the extrudate comprising (a)
25  mixing titania, a carboxyalkyl cellulose, and a hydroxyalkyl cellulose to form a dough;
and (b) extruding the dough to produce the extrudate. The process has improved
processibility and produces extrudates with a smooth outer surface.

DETAILED DESCRIPTION OF THE INVENTION
30 The invention is an extrudate comprising titania, Suitable titanias can be
rutile, anatase, brookite, or a mixture. Titania may be produced by the chloride
process, the sulfate process, the hydrothermal process, or the flame hydrolysis of



WO 2011/ 075277PCT/ US2010/ 057365 titaniumtetrachl ori de. Exanpl es of
suitable titanias include Ti ONA(r) DT-51, DT-52, DT-51D, DT-40, and DT-20
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A carboxyalkyl cellulose is a cellulose derivative with carboxyalkyl groups
bound to some of the hydroxyl groups of the glucopyranose monomers that make up
the cellulose backbone, as shown in Scheme Il, where R = H, carboxylalkyl, and m =
50 to 20,000. It is often used as its sodium salt, sodium carboxyalkyl cellulose. The

15 functional properties of carboxyalkyl celluloses depend on the degree of substitution
of the cellulose structure (i.e., how many of the hydroxyl groups have taken part in
the substitution reaction), as well as the chain length of the cellulose backbone and
the degree of clustering of the substituents. The average number of substituted
hydroxyl groups per glucose unit in cellulose derivatives is referred to as the degree

20 of substitution (DS). Complete substitution would provide a DS of 3. Preferably, a
carboxymethyl celluloses is used. Preferred carboxymethyl celluloses have a
degree of substitution of 0.5 to 0.9 (D. B. Braun and M. R. Rosen, Rheology
Modifiers_Handbook: Practical Use and Applications (2000) William Andrew
Publishing, pp. 109-131). Carboxymethy! celluloses are known as extrusion aids

25  (U.S. Pat. Nos. 5,884,138 and 6,709,570; U.S. Pat. Appl. Pub. No. 2008/0146721).
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WO 2011/ 075277PCT/ US2010/ 057365 Car boxyal kyl cellulose, R = H, alkyl
Hydr oxyal kyl cellulose, R = H, alkyl, hydroxyal kyl Scheme || The extrudate
al so conpVPBEVESHYdr oxyal kyl cel |l ul ose. A hydroxyal kyl PET/US0I0{(FEeE is a
derivative of cellulose in which some of the hydroxyl groups in the
repeating glucose units are hydroxyal kyl ated. Sone of the hydroxyl groups
I n a hydroxyal kyl cellulgse may al so be alkylated. A typical structure of a
hydr oxyal kyl cellul ose i§ shown in Schenme I, where R = H, alkyl,
hydr oxyal kyl ,yand m = 59 to 20,000. Preferaply, tqg hydr oxyal kyl group is
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t he 2-hydroxyet®® or 15 |2- hydroxypropyl I sub8fitution is fromo.1 to
0.3. METHOCELTmM K4M cel | utose derivative, I5'?l%duct of The Dow Chem cal
Conpany having a nmethyl substitution of 1.4 and a hydroxypropyl nolar
substitution of 0.21, is preferably. used. Hydroxyalkyl cellul oses are known
as extrusion aids 6@1@XY¢E¥'W§$"Q.$@=£§ geﬂk'@i 6, 316, 383, and 6, 709, 570).
20The extrudate malY@&Hprdeelposedt 5aHidEMEEOYEKY than titania, e.g.,
silicas, alum nas, zirconias, nmagnesias, silica-alumnas, silica-nmagnesias,
zeolites, clays, and the like, and m xtures thereof. Suitable silicas

include, e.g., silica gel, pgggiRbyated silica, and fumed silica. The
wei ght ratio of other inorganic oxides to the

The extrudate also comprises a hydroxyalkyl cellulose. A hydroxyalkyl

5 cellulose is a derivative of cellulose in which some of the hydroxyl groups in the
repeating glucose units are hydroxyalkylated. Some of the hydroxyl groups in a
hydroxyalkyl cellulose may also be alkylated. A typical structure of a hydroxyalkyl
cellulose is shown in Scheme |l, where R = H, alkyl, hydroxyalkyl, and m = 50 to
20,000. Preferably, the hydroxyalkyl group is selected from the group consisting of

10 2-hydroxyethyl, 2-hydroxypropyl, and mixtures thereof. More preferably the
hydroxyalkyl cellulose is alkylated. Most preferably, the hydroxyalkyt cellulose is
selected from the group consisting of methyl 2-hydroxyethyl cellulose, methyl 2-
hydroxypropyl cellulose, and mixtures thereof. Preferably, the degree of methyl
substitution is from 1 to 2, more preferably from 1.5 to 1.8; and the 2-hydroxyethyl or

15 2- hydroxypropyl molar substitution is from 0.1 to 0.3. METHOCEL™ K4M cellulose
derivative, a product of The Dow Chemical Company having a methyl substitution of
1.4 and a hydroxypropyl molar substitution of 0.21, is preferably used. Hydroxyalkyl
celluloses are known as extrusion aids (U.S. Pat. Nos. 5,884,138, 6,316,383, and
6,709,570).

20 The extrudate may comprise an inorganic oxide other than ftitania, e.g.,
silicas, aluminas, zirconias, magnesias, silica-aluminas, silica-magnesias, zeolites,
clays, and the like, and mixtures thereof. Suitable silicas include, e.g., silica gel,
precipitated silica, and fumed silica. The weight ratio of other inorganic oxides to the
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The extrudate of the invention is made by extrusion, a process in which a
20 dough is pushed through a die or an orifice to create long objects of a fixed cross-
section. Extrusion is commonly used to process plastics or food, and to form
adsorbents, catalysts, or catalyst carriers. Any conventional extruder may be used.
A suitable screw-type extruder is described in “Particle Size Enlargement,”
Handbook of Powder Technology, vol. 1 (1980) pp. 112-22.
25 The carboxyalkyl cellulose and the hydroxyalkyl cellulose are used as

extrusion aids. An extrusion aid helps the mixing, mulling, and extruding operation
and may improve the mechanical and/or physical properties of the extrudate such as
crushing strength, surface area, pore size, or pore volume. The extrudate
comprising titania, the carboxyalkyl cellulose and the hydroxyalkyl cellulose has a
30  smooth outer surface. They do not tend to stick to each other while being formed,
dried, and calcined, which is suitable for large scale production. In addition the
combination of the carboxyalkyl cellulose and the hydroxyalkyl cellulose minimizes
“feathering.” The term “feathering” means that an extrudate, instead of having a
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20 be carried out at 400 to 1000°C, more preferably from 450 to 800°C, most preferably
from 650 to 750°C. Sometimes, it is beneficial to initially calcine the extrudate in an
inert gas (e.g., nitrogen, helium) to thermally decompose the organic compounds
contained in the extrudate, and then burn off the organic materials in an oxygen-
containing gas. Generally, a calcined extrudate after the calcination contains less

25  than 0.5 wt% carbon. Preferably, it contains less than 0.1 wt% carbon.

The invention additionally includes a process for producing an extrudate
comprising (a) mixing titania, a carboxyalkyl cellulose, and a hydroxyalky! cellulose
to form a dough; (b) extruding the dough to produce the extrudate. The process is
described in detail in the previous sections.

30

EXAMPLE 1

D-T51 titania (2500 g), a high-purity WALOCEL™ C sodium carboxymethyl

cellulose (The Dow Chemical Company, 52.5 g), poly(ethylene oxide) (MW =



EXAMPLE 1 D-T51 titania (2500 g), a high-purity WALOCELTM C sodi um
car boxynet hyl cellul ose (The Dow Chem cal Conpany, 52.5 g), poly(ethylene
oxi de) (MWP201NPPIO11/ 075277PCT/ US2010/ 057365 100, 000, BSTH)S2014/987365

2- hydr oxypropyl cellul ose (METHOCELT" K4M 25 g) are mixed in an Eirich

m xer f1Q0,G007 36 gfakad émﬂgd@kypmpya@umuse MBTHOQHELYr EAM]e2] ). s8eM 100
g), and benzyl alcohol (17. g% are added into_the m xer. Thea/ are.m xed
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cal ci n%‘ﬁckih%;%‘!icﬂ RNEF SeRlrmga Mmdst hedebthefiabli€ obserldd, crush strength of the
calcined tifania extrudate is neasured with a Chatillon crush strength
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vol unme no Ioon er changes, and then this \éq%!gae i s,.divided,into t?e mass to
cal cul 46e7907E 19l & raten&ift 10°Gipliniaheld gt FAREfated By hefiloyeede 19 dPPT s o
50 nL %@reré.llﬂréﬁ" second graduated cylinder and then tapping until all voids
are filTed. e resulting water level is subtracted fromthe total vol une
of she wat erSand physicaé brapearties o the Satiyed titaalay exioudiatecansi listed fre Tabled

vol unme oc i ed by water._ Total .pore,valu 1,s, det erm ned, by, poMdping . the
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placing 40 g of the caicined extrudates in a 100-mL graduated cylinder (1" nominal

20 outer diameter). The graduated cylinder is tapped until the apparent volume no
longer changes, and then this value is divided into the mass to calculate the bulk
density. Voidage is determined by adding the pellets to 50 mL water in a second
graduated cylinder and then tapping until all voids are filled. The resulting water
level is subtracted from the total volume of the water and the pellets taken

25  separately to determine the void volume occupied by water. Total pore volume is
determined by pouring the mixture through a sieve basket, shaking to remove
excess water and then weighing the wet extrudates. The increase in mass over the
initial 40 g of extrudates divided by the density of water is taken as the measure of
the pore volume.

30



The procedure of Exanple 1 is repeated with the fornulation shown in Table
1. The extrudates are droopy as they exit the die face of the extruder and
tend to sSWPERIWGS¥Ach other as they lay on the coll ecti BRTUSA10/067365

COMPARATI VE EXAMPLE 3 The pr ocedure of Exanple 1 is repeated with the

formul ation shown in Table §q@§ %&F@Eezdroopy as they exit the

die face of the extruder an |ck to each other as they lay on the
col l ection t'irimlprob@dﬂiﬁé)beEka@@A%Téb@tEMﬁ%f&&ﬂm:wmrneTabie

Ex le 1 ted, pt that the f I f
(2000, THRDITRELT A7 FSpaean N phonl droBiR 1496 Holep BBt fsI b8 y rer
from Tgé% E‘?&Ve%ﬁ%‘tﬁ%wwon% @G@QHGNQJWLTm KAM (54.6 g), lactic

acid wat er aqueous ammoni um hydroxide (14.8 M 70 g). WO
2013%/ 075277PCT/ US2010/ 057365 COVPARATI VE EXAMPLE 5 The procedure of

Example 4 is repeated, exce ' RAL(r) P2, available from
Sasol, 20 g) is used. The eMQME}Eﬁ%’*W&ﬁi they exit the die face
of the extrugar paR@dLRRET EXaRigieH aé%ﬁ@é&@@q&emfh@ﬁomhmdmyh@mm TebR)
tray. 5 The cal CI ned extrudate contains wt % al umi na and 99 wt % titania.
Tabl e 2.EXheptdrudates are droopy as they exit the die face of the extruder and tend fo

stick to each other as they lay on the collection tray.

10

Table 1
Example 1 C.2 C.3
Formulation
Titania (g) | 25800 2500 2500
Water (g)} 1005 1250 1005
Poly{ethylene oxide) (g) 35 35 35
WALOCEL™ (C cellulose (g) 52.5 52.5 52.5
Benzyl alcohol (g) 17.5 17.5 17.5
Ammonium hydroxide (g) 100 100 100
METHOCEL™ K4M cellulose (g) 25 0 0
Extrusion Processibility good poor poor
Properties of Calcined Extrudate
Crushing strength (Ib/mm) 1.68 1.37 1.43
Surface area (m%/g) | 27.2 n/a nfa
Pore volume (mbL/g) 0.32 0.30 0.30

COMPARATIVE EXAMPLE 4
15 The procedure of Example 1 is repeated, except that the formulation is as
follows: DT-51 (2000 g), TAMOL™ 1124 dispersant (a hydrophilic polyelectrolyte
copolymer from The Dow Chemical Company, 32.6 g), METHOCEL™ K4M (54.6 g),
lactic acid (6 g), water (950 g), agueous ammonium hydroxide (14.8 M, 70 g).



C. 4 C5 Fornul ation DT-51 titania (g) 2000 2000 METHOCELT" K4M cel | ul ose
(g) 54.6 54.6 TAMOLT" 1124 dispersant (g) 32.6 32.6 Water (g) 950

WO 2011/075277 PCT/US2010/057365
COMPARATIVE EXAMPLE 5
The procedure of Example 4 is repeated, except that alumina (DESPERAL®
P2, available from Sasol, 20 g) is used. The extrudates are droopy as they exit the
die face of the extruder and tend to stick to each other as they lay on a metal tray.
5  The calcined extrudate contains 1 wt% alumina and 98 wit% titania.

Table 2
Example C. 4 C.5
Formulation
DT-51 titania (g) 2000 2000
METHOCEL™ K4M cellulose (g) 54.6 54.6
TAMOL™ 1124 dispersant {g) 32.6 32.6
Water (g) 950 950
Ammonium hydroxide solution (g) 70 70
DISPERALY P2 alumina (g) 0 20
Lactic acid (g} 60 60
Extrusion Processibility poor Poor
EXAMPLE 6
10 The procedure of Example 1 is repeated, except that the formulation is as

follows: DT51 (300 g), TAMOL™ 1124 dispersant (5 g), WALOCEL™ C cellulose (6
g), METHOCEL™ K4M cellulose (6 g), lactic acid (4.5 g}, water (155 g), and
aqueous ammonium hydroxide (14.8 M, 11 g). The extrudates have smooth outer
surface. Minimal feathering is observed. Almost no extrudate is observed to stick to

15  others.



950 Ammoni um hydroxi de solution (g) 70 70 DI SPERAL(r) P2 alum na (g) 0 20
Lactic acid (g) 60 60 Extrusion Processibility poor Poor EXAMPLE 6 io0The
procedur eVeR20BEXEMIe 1 is repeated, except that the for RGTAISZOUH/0FBoHS

COMPARATIVE EXAMPLE 7
The procedure of Example 6 is repeated, except that the formulation is shown
in Table 3. The extrudates slump upon exiting the die. They stick to each other on
the collection tray.

COMPARATIVE EXAMPLE 8
The procedure of Example 6 is repeated, except that the formulation is shown
in Table 3. The extrudates do not tend to stick to each other after laying the on the
collection tray. However, they appear to be feathering.

10
Table 3
Example 6 C.7 C.8
Formulation
DT-51 titania (g) 300 300 300
Water (g) 155 145 145
TAMOL™ 1124 dispersant (g) 5 5 5
WALQCEL™ C cellulose (g) 6 0 6
Lactic acid (g) 4.5 4.5 4.5
Ammonium hydroxide {(g) 11 11 11
METHOCEL™ K4M cellulose {g) 6 6 0
Extrusion Processibility good poor poor
EXAMPLE 9

NaHCO; powder (27 g) is slowly added to an agueous solution containing
Na,PdClys3H,0 (31.4 g), NaAuCly2H,0 (11.3 g), and water (235.4 g). The mixture
15 is stirred at room temperature for 10 min. The solution is sprayed with a pipette on
calcined titania extrudates prepared in Example 1 (1000 g) while they are being
tumbied in a rotating flask. Once the impregnation is finished, the rotating flask is
heated to about 100°C with a heat gun. The impregnated extrudates are tumbled for
another 30 min at 100°C, then placed in an oven at 80°C for 2 h before they are

20 cooled to room temperature.
The dried extrudates are washed with warm water {(50-80°C) until no chloride
can be detected by mixing the wash filtrate solution with a 1 wt% silver nitrate
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The palladium-gold catalyst prepared in Example 9 is tested for vinyl acetate
production in a fixed-bed reactor (stainless steel, 1 inch O.D.). The reactor is
charged with a mixture of the catalyst (10 g) and an inert alpha alumina cylindrical

15 pellets (1/8" in diameter, surface area 4 m?/g, pore volume 0.25 mL/g, 25 g). The
feed contains 46.1 mol% helium, 33.9 mo!% ethylene, 11.48 mol% acetic acid, 4.2
mol% oxygen, and 4.2 mol% nitrogen. The reactor pressure is 80 psig and the
space velocity relative to the volume of the catalyst is 3050 h' at standard
temperature and pressure. The reactor is cooled using a fluidized sand bath, the

20 temperature of which is set at 130°C. The product stream is analyzed by gas
chromatography (GC). Oxygen conversion, oxygen selectivity, oxygen yield to vinyl
acetate, and ethylene selectivity to vinyl acetate between 75 to 100 h on stream are
calculated from the GC results and listed in Table 4. Oxygen conversion is
calculated by dividing the amount of oxygen consumed by the total amount of

25 oxygen fed to the reactor. Oxygen selectivity to vinyl acetate is the amount of
oxygen consumed in making vinyl acetate divided by the total amount of oxygen
consumed. Oxygen yield to vinyl acetate is the product of oxygen conversion
multiplied by oxygen selectivity. Ethylene selectivity to vinyl acetate is the amount of
ethylene consumed in making vinyl acetate divided by the total amount of ethylene

30 consumed. Catalyst productivity is the grams of vinyl acetate produced per liter of

the catalyst per hour.

HE



WO 2011/ 075277PCT/ US2010/ 057365 solution to observe precipitation. After
washing is finished, the catalyst is dried at 80 to 100C to renove water.
Then t heyWar2811HE3Y’8d at 230C for 3 h in air, and at 230BCTAIS2BO/0/36S under a
nitrogen flow The tenperature is raised to 500C under a flow of 10 nol %
hydrogen in nitrogen gas, and hel d fighigd4h before it is cooled to 5 room

t enper at.ure The extrudates are washed wi.th an aqueous _solution

contairlﬁﬁygﬁmﬂﬁnﬁﬁﬁﬁﬁﬁﬁﬁﬂun1acetate and 1 wt % pot aSS|unﬁﬁﬁHrOX|de (10 L).
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in diang%%%3$23$¥§@@w§4%%L %ﬁglg apore vol une 0b75 m./ g The feed

contains 46.1 nol % helium 33.9 nol % et hylene, 11.48 nDlIO acetlc acid, 4.2
nol % oxygen, and 4.2 nol % nitrogen. The reactor pressure is 80 psig and the
space velocity relative to the volune of the catalyst is 3050 h-1 at
standard tenperature and pressure. The reactor is cooled using a fluidized
sand bath, the 20 tenperature of which is set at 130C. The product stream
is anal yzed by gas chromatography (GC). Oxygen conversion, oxygen
selectivity, oxygen yield to vinyl acetate, and ethylene selectivity to
vinyl acetate between 75 to 100 h on stream are calculated fromthe GC
results and listed in Table 4. Oxygen conversion is cal cul ated by dividing
t he amount of oxygen consuned by the total anmount of 25 oxygen fed to the
reactor. Oxygen selectivity to vinyl acetate is the anount of oxygen
consuned in nmaking vinyl acetate divided by the total amount of oxygen
consuned. Oxygen yield to vinyl acetate is the product of oxygen conversion
mul tiplied by oxygen selectivity. Ethylene selectivity to vinyl acetate is
t he amount of ethyl ene consunmed in nmaking vinyl acetate divided by the
total amount of ethylene 30 consuned. Catalyst productivity is the grans of
vinyl acetate produced per liter of the catalyst per hour. WO

2011/ 075277PCT/ US2010/ 057365 Table 4

1



Oxygen conversion (% 63.7 , Oxygen selectivity to vinyl acetate ( 86.3
Oxygen yield to vinyl acetate ( /0) 54.9 Ethylene selectivity to vinyl
acet at e (WP 20/V573t al yst productivity (g.1:) 492.2 WOPCT/US2010/057365
2011/ 075277PCT/ US2010/ 057365 | claim 1. An extrudate conprising
titani Jo e ar boxyal kyl cellul ose, and a hydroxyal kyl cellul ose. 2.
The extriydate of claim1 havi ng a carboxyal kyl cellulose to titania weight
rati o of from 1AROettrudditd 0Bomprising tBani@hea exarbookghikybfcaliubise, lantiegei n
t he carhlg,%ig x%rlall(lzg/ll cgﬂkl)gé.ose is a carboxynethyl cellul ose.

2. The extrudate of claim 1 having a carboxyalkyl cellulose to titania weight
ratio of from 1:100 to 3:100.

3. The extrudate of claim 1 wherein the carboxyalkyl cellulose is a
carboxymethyl cellulose.

4, The extrudate of claim 1 having a hydroxyalkyl cellulose to titania weight
ratio of from 0.5:100 to 1:100.

5. The extrudate of claim 1 having a carboxyalkyl cellulose to hydroxyalkyl
cellulose weight ratio of from 5:1 to 1:2.

6. The extrudate of claim 1 having a carboxyalkyl cellulose to hydroxyalkyl
cellulose weight ratio of from 3:1 to 1:1.

7. The extrudate of claim 1 wherein the hydroxyalkyl cellulose is selected
from the group consisting of 2-hydroxypropyl cellulose, 2-hydroxethyl cellulose, and
mixtures thereof.

8. The extrudate of claim 1 wherein the hydroxyalkyl cellulose is selected
from the group consisting of methyl 2-hydroxypropyl cellulose, methyl 2-hydroxethyl
cellulose, and mixtures thereof.

0. The extrudate of claim 1 wherein the titania constitutes at least 10
weight percent of the extrudate.

10. The extrudate of claim 1 further comprising an inorganic oxide other than
titania.

11. The extrudate of claim 10 having an inorganic oxide to titania weight
ratio of less than 10:90.

12. A process for producing an extrudate comprising (a) mixing titania, a
carboxyalkyl cellulose, and a hydroxyalkyl cellulose to form a dough; and (b)
extruding the dough to produce the extrudate.

13. The process of claim 1 wherein the extrudate has an carboxyalkyl
cellulose to hydroxyalkyl cellulose weight ratio of from 3:1 to 1:1.

14. The process of claim 1 wherein the hydroxyalky! cellulose is selected
from the group consisting of 2-hydroxypropyl cellulose, 2-hydroxethyl cellulose, and

mixtures thereof.

[
5]



4. The extrudate of claim 1l having a hydroxyal kyl cellulose to Mania wei ght

ratio of fromO0.5:100 to 1:100. 5. The e)drudate of claim1l having a
car boxyal Q12064173 ose t o hydroxyal kyl cel | ul ose wei ght PEAUS3018/05F3pHm 5: 1
to 1:2. 6. The extrudate of claim 1l having a carboxyalkyl cel | ul ose

to hydroxyal4g/| TR brdgese afeclahh T aiHepeinl ther hpidxjalkgl dellliose is seleétedThe
extrudate of claim1l wherein the hydroxyal kyl cellul ose is se t ed
the gr o‘cmﬂdbﬁsargvp fgnemsting 1) dn@tkwy& rowemwi &sliuloge nngitug &M"OE% hw[n ose,
and m The extrudate of claim1l wherein the
hydrox?ﬁﬂ&ﬁﬁ ﬁP?ﬁ%gge§gu¥g gcted fromthe group consisting of nethyl

2- hydr oxypropyl cellul ose, nethyl 2-hydroxethyl cellulose, and m xtures

t her eof . 9. The extrudate of claim1 wherein the titania constitutes
at | east 10 wei ght percent of the extrudate. 10. The extrudate of
claim1l further conprising an inorganic oxide other than titania.

11. The extrudate of claim 10 having an inorganic oxide to titania weight
ratio of |ess than 10: 90. 12. A process for producing an extrudate
conprising (a) mxing titania, a carboxyal kyl cellul ose, and a hydroxyal kyl
cellulose to forma dough; and (b) extruding the dough to produce the

ext rudat e. 13. The process of claim1 wherein the extrudate has an
car boxyal kyl cellul ose to hydroxyal kyl cellul ose weight ratio of from3:1
to 1:1. 14. The process of claim1 wherein the hydroxyal kyl

cellulose is selected fromthe group consisting of 2-hydroxypropyl
cel l ul ose, 2-hydroxethyl cellulose, and m xtures thereof. WO

2011/ 075277PCT/ US2010/ 057365 15. The process of claim1 wherein the
hydr oxyal kyl cellulose is selected fromthe group consisting of nethyl

2- hydr oxypropyi cellul ose, nethyl 2-hydroxethyl cellul ose, and m xtures

t her eof .



