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CELLULOSE DERIVATIVE COMPOSITIONS AND 

PAPER CONTAINIYG THE DERIVATIVES 
Maurice M. Brundige, Laurel, Gunther K. Hunger, Ellicott 

City, Harry F. Kohne, Jr., Glenwood, and Frederick 
L. Kurrle, Laurel, Md., assignors to West Virginia Pulp 
and Paper Company, New York, N.Y., a corporation 
of Delaware . 

Original application Mar. 16, 1966, Ser. No. 534,855, now 
Patent No. 3,342,921, dated Sept. 19, 1967. Divided and 
this application May 31, 1967, Ser. No. 642,595 

Int. Cl. D21h 3/78; C08b 27/02 
US. Cl. 162——-146 15 Claims 

ABSTRACT OF THE DISCLOSURE 
Blushed cellulose derivative compositions in particulate 

form, preferably ?bers which are bright, white and opaque 
and have the capacity for felting and inter-locking with 
each other ?bers to form sheet structures, said blushed 
cellulose derivative ?bers being suitable for use as ?ller 
material in the manufacture of paper. 

This application is a division of our copening applica 
tion Ser. No, 534,855, ?led on Mar. 16, 1966, now US. 
Patent 3,342,921. 

This invention relates to compositions of matter and to 
processes for their production. More particularly, it re 
lates to novel and useful ?brous, white, bright, opaque ?ller 
materials, which have wet end retentions heretofore un 
known for conventional ?llers, and to methods of pro 
ducing the novel ?llers. 
The invention is based upon the discovery that thermo 

plastic ?lament-forming materials, such as cellulose esters, 
dissolved in organic solvents, can be sprayed into a non 
solvent to produce a ?ber-like ?ller material which is 
White and opaque due to a blushing phenomenon. The re 
sulting blushed, ?brous cellulose ester differs radically 
from normal high opacity ?llers, such as clay an TiOg, in 
that it has neither a high refractive index nor an extremely 
small particle size, but it possesses high opacity, as shown 
by its light scattering coe?icient, and high retention in a 
papermaking process due to its ?brous nature. Unlike con 
ventional ?llers, the synthetic ?bers of this invention are 
capable of felting with each other and with other ?bers 
due to their ?brous nature, and waterleaves containing 
100% of the synthetic ?bers of this invention may be pro 
duced. Further, the novel ?brous ?ller materials possess 
microporous structures, are capable of accepting water 
and, therefore, are capable of accepting paper coatings. 

Cellulose esters in spun ?lament form are known in the 
art, as described in United States Patents 2,070,031 and 
2,087,019. Unblushed cellulose acetate ?bers are known 
in the art and may be produced by the process described 
in United States Patent 2,988,469, wherein a cellulose 
acetate containing solution is extruded into a high velocity 
unidirectional, free ?owing jet stream to produce un 
blushed ?bers without the formation of shot. However, all 
of these patents fail to recognize the possibility of and the 
need for producing blushed ?bers for use as ?ller materials. 
The presence of unblushed ?laments in a paper stock can 
cause non-uniform coating lay due to the fact that the 
translucent ?laments resist water, and the paper will not 
accept coating in a uniform manner. 
The trend in the paper industry toward lighter weight 

printing papers has made it necessary to ?nd a means for 
maintaining in light weight sheets the optical properties 
normally found in heavier weight papers. The use of con 
ventional ?ller pigments, such as clay and TiOg, in in 
creased amounts to obtain the desired optical properties, 
results in severe deterioration of strength properties which 
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can not be tolerated in an already weakened light weight 
paper. The ?brous, white, opaque cellulose derivative 
?llers of the present invention provide means for obtain 
ing the desired optical properties. The ?brous ?llers of this 
invention can be added to normal ?llers to increase the 
optical properties of the ?nished paper Without seriously 
affecting the strength properties of the paper, and they 
can be added at the wet end of a papermaking process 
with a retention of up to 90%, as compared to a reten 
tion of about 30% for clay and 40% for TiO2. With the 
use of the novel ?llers of this invention, a 26 pound basis 
weight paper (per 3,300 sq ft.) can be produced which 
has optical properties equal to those of a conventional 
30 pound paper. 
The novel ?brous ?llers of this invention are prepared 

by an atomizing spray technique wherein a ?ber-forming 
spraying liquid, with potential blushing characteristics, is 
sprayed into a precipitating bath containing a non-solvent 
for the solute portion of the spraying liquid. More particu 
larly, a spray formulation which includes a cellulose ester 
such as cellulose acetate or cellulose acetate butyrate, a 
water-miscible organic solvent such as acetone, and a 
critical volume of water is fed under pressure to one or 
more atomizing spray nozzles located at a critical distance 
from a precipitating bath of water or water and acetone. As 
the spray formulation is sprayed from the atomizing noz 
zle, ?bers of the blushed cellulose ester are emitted, and 
the blushed ?bers are collected in the precipitating tank 
where the blushing phenomenon continues to completion 
as the remaining acetone-solvent in the ?bers is replaced 
by the non-solvent water which is miscible with the ace 
tone. The ?nal product is a white, opaque, bright, ?brous 
cellulose ester having a ?ber length in the range of about 
.03 mm. to 1.86 mm. and a width ranging from about 2 
to 51 microns. 

If a solution of a cellulose ester dissolved in acetone is 
sprayed into a water bath, partial blushing of the resultant 
product occurs, but unblushed material is also formed, 
and when incorporated into paper, the unblushed cellulose 
ester ?bers take the form of clear shiners which are non 
receptive to paper coatings or printing inks. As part of this 
invention, it has been found that in order to produce a 
?brous product which is completely receptive to paper 
coatings, an amount of non-solvent, such as water, for the 
cellulose ester is needed in the spray formulation to insure 
the blushing of most, if not all, ?bers. If this amount of 
water is insufficient, the optical properties of the ?brous 
?ller suffer because complete blushing is not obtained. ‘If 
the amount of water is excessive, the cellulose ester can 
not be dissolved. The amount of water that can be safely 
tolerated in the liquid carrier for the cellulose ester in the 
spray formulation is that amount bearing the relationship 
of up to one part water per three parts acetone. 

Wetting agents may be used in the spray formulation of 
this invention to influence the interfacial tension of the 
spray solution. A Wetting agent, such as soap, lowers the 
interfacial tension, and a ?ner particle size distribution 
of ?bers is obtainable. Wetting agents which have been 
used successfully in the present invention are fatty acid 
soaps such as sodium stearate, potassium stearate, sodium 
and potassium oleates, and sodium and potassium palmi 
tates, trisodium phosphate, sodium phosphate, nonylphen 
oxypoly (ethyleneoxy) ethanol, polyalkylene glycol, and 
polyoxyethylinated-alkyl aminoamide, in amounts vary 
ing up to about 5% of the water component of the spray 
formulation. It is believed that when a spray formulation 
is sprayed according to the present invention, the ?uid 
spray is ‘disrupted by the air, and the ?uid breaks into 
?laments which are detached from the fluid mass. These 
?laments normally contract due to surface tension. In our 
process, the adjustment of the spray nozzle distance 
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from the precipitating bath and the use of a wetting agent 
in the spray formulation inhibit the formation of droplets 
and maintain the ?brous structure of the blushed product. 
The use of a wetting agent is preferred but is not neces 
sary to the formation of blushed ?bers. 
As mentioned above, the distance from the atomizing 

spray nozzle to the precipitating bath is also an important 
factor in the production of the novel ?brous ?llers of 
this invention. Distances ranging from about 1/5: to 41/2 
inches have been utilized successfully, with a preferred 
distance of about one inch. It has been found that if a 
distance of over 41/2 inches from the spray nozzle to the 
precipitating bath is employed, the product loses its 
?brous nature in favor of spherical particles. Accordingly, 
when the spherical-like product is incorporated into a 
paper furnish, the ?nal paper product has a mottled ap 
pearance, especially on the felt side, since the spherical 
like ?ller has a tendency to be bouyant and is not uni 
formly dispersed throughout the sheet. Thus, the blushed 
?bers form the preferred embodiment of this invention, 
but blushed cellulose esters in other particulate form, such 
as the spherical-like “shot,” may be used as ?ller material. 
The spray formulation may contain a cellulose ester, 

such as cellulose acetate, cellulose acetate butyrate, or 
benzyl cellulose, or mixtures thereof. The preferred 
thermoplastic ?lament formers are cellulose acetate and 
cellulose acetate butyrate, and the spray formulation may 
contain any acetone to resin ratio from about 3 parts 
acetone to 1 part resin, below which ratio it becomes dif? 
cult to dissolve the resin. Ratios of acetone to resin up to 
about 15 to 1 have been employed successfully, with a 
preferred range from about 4 to l to 7 to l. Ratios of 
higher than 15 to 1 may be used but such ratios become 
economically unfeasible. 

Atomizing spray nozzles with ?uid nozzle diameters 
ranging from about .020 inch to .100 inch have been em 
ployed, with a preferred nozzle diameter of .040‘ inch. 
An air compressor, supplying air to the nozzles at pres 
sures varying from 40- to 80 p.s.i.g. has been used. Larger 
diameter nozzles than .100 inch may be employed with 
a corresponding increase in air pressure. It has been found 
that an air pressure of at least 40 p.s.i.g. is preferred when 
nozzles with fluid ori?ce diameters from .040 to .100 
inch are used. 

Plasticizers may be used in the spray formulation and 
we have found improved optical properties of the ?brous 
?ller materials of this invention when a plasticizer is 
used. A plasticizer, such as di-n-butyl sebacate, has been 
used in sprap formulations in amounts varying up to about 
50 parts plasticizer by weight per ‘1001 parts cellulose 
ester, but the use of more than up to about 10 parts 
plasticizer only reduces the strength properties of the 
?brous ?ller and the paper into which the ?ller is incor 
porated, without signi?cantly improving the scattering 
coefficient of the ?ller. 
Not only do the unique ?ller materials of this invention 

improve the optical properties of paper, but paper con 
taining the novel ?llers is smoother under equal processing 
than paper containing conventional ?ller clay. The smooth 
ness of the base-stock containing the novel ?llers is not lost 
during a subsequent coating operation, and the smooth 
ness carries through to the ?nal coated paper and in 
?uences the printability of the ?nal product. 
To aid in the understanding of the invention, reference 

will be made to the drawings forming part of this speci? 
cation, in which: 
FIGURE 1 is a diagrammatic illustration of a process 

and apparatus employed in the present invention; 
FIGURE 2 is a diagrammatic illustration of a process 

and apparatus for the commercial production of a novel 
?ller material of this invention; 
FIGURES 3—6 are photomicrographs at 300x magni? 

cation showing ?llers produced at a one inch nozzle dis 
tance from the precipitating bath, from spray formula 
tions with varying solvent-resin ratios. 
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FIGURES 7-10 are photomicrographs at 300x mag 

ni?cation showing ?llers produced at a 41/2 inch nozzle 
distance from the precipitating bath, from spray formula 
tions with varying solvent-resin ratios. - 

EXAMPLE 1 

A spray formulation having a solvent-resin weight 
ratio of 13.3 to 1 was prepared according to the following: 

Parts by weight 
Acetone _________________________________ __ 1500 

Water ___________________________________ __ 500 

Sodium stearate soap ______________________ __ 10 

Scrap cellulose acetate butyrate (80%) ______ __ 112.5 

The sodium stearate soap was ?rst dissolved in the water 
component which had been heated to about 60-70" C. 
After the soap solution cooled to about 40° C., it was 
added to the acetone component under agitation. Finally, 
the cellulose acetate butyrate (scrap medical X-ray ?lm, 
manufactured by Kodak, 80% cellulose acetate butyrate) 
was dissolved in the acetone-water-soap solution to com 
plete the spray formulation. 
A ?brous ?ller was made from the above formulation 

by a technique which will be described with the aid of 
FIGURE 1. The spray solution was placed in holding 
tank 10 which was connected to 1%: I-LP. vane pump 12 
by means of 1%; inch copper tubing 14. Three-way valve 
16 was connected to vane pump 12 by means of tubing 18. 
A solvent-resin by-pass line 22 connected the valve 16 t 
with the holding tank 10. A pneumatic atomizing nozzle 
24, of known construction, was connected to valve 146 by 
line 26 and was connected to air regulator valve 28‘ by 
line 30. Pressure gauge 20 was placed in line 26 to pro 
vide means for determining the formulation feed rate. 
A stainless steel circulating tank 32 was provided to hold 
the precipitating bath, and tank 32 was equipped with a 
tank circulating line 34 which connected with a centrifugal 
pump 36. Return line 38 connected pump 36 with the 
open top of tank 32. A two blade propeller 40, on shaft 
42, was provided within tank 32 and ‘was driven at 200 
r.p.m. by air motor 44 supplied with air by air line 46 
to create a vortex in the precipitating bath 48. 

Nozzle 24 had a fluid ori?ce diameter of approximately 
.040 inch and was set ?rst at a distance of approximately 
one inch from the surface of the .vortex of the precipitat 
ing bath 48. The spray formulation noted above was 
pumped from holding tank 10! to spray nozzle 24 by means 
of pump 12 via lines 14, 18‘ and 26 and, at the same time, 
air at a pressure of 640 p.s.i.g. was supplied to nozzle 24 
by line 30. The atomized spray formulation emitted from 
nozzle 24 was in the form of blushed ?bers of cellulose 
acetate butyrate, and the blushing phenomenon con 
tinued as the ?bers collected in the precipitating bath 48 of 
water to yield bright, white, opaque ?bers having a micro 
porous structure. The ?brous ?ller slurry was then re 
moved from tank 32, ?ltered through a Buchner funnel, 
washed to remove residual soap and acetone, and then 
reslurried at about 5% solids in water and given a three 
minute high speed homogenizer treatment to break any 
knots at the ends of the individual ?bers. 

EXAMPLE 2 

The same spray formulation as set out in Example 1 
was sprayed under identical conditions except that the 
spray nozzle was placed at a distance of approximately 
41/2 inches from the precipitating bath 48 of water. The 
resultant ?brous slurry was ?ltered and washed and given 
a three minute high speed homogenizer treatment as in 
Example 1. 

EXAMPLES 3-5 

Spray formulations with varying acetone-resin ratios 
were formulated and sprayed under identical conditions 
as set out in Example 1, i.e. the nozzle ori?ce diameter 
was .040 inch and the distance from the nozzle to the 
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precipitating bath was one inch. In each of the following 
examples, the spray formulation of Example 1 was used 
except that varying amounts of scrap cellulose acetate 
butyrate were used in the formulations according to the 
following with parts by weight: 

5 . . . . propertles of the ?llers, the only modl?catlon of the Tappi 
Parts cellulose Standard being that cellulose acetate butyrate ?ller was 

Example No_ acetate butyrate Solvenwesin ratio added to the beaten pulp to give the ?ller levels indicated 
1500 NH below. The screen on the sheet mold on which the hand 
1§7.5 8-1 10 sheets were formed was 150 mesh, and the consistency 
2‘5‘0 61H of the pulp and ?llers was .15 %. 

TABLE 2 

Percent Percent 
Acetone Nozzle Basis wt. LRL B dz L 1 Strength ?ller ?ller 

Filler ratio dist. (in.) (gJmJ) Bright Opacity No. in sheet retention 

Example 2 ______ _- 13. 3-1 4% 59. 2 72.8 88.7 10. 6 11. 4 63 
Example 3 ______ __ 10-1 1 s4. 0 75.1 90. 0 11. 0 14. 7 22 
Example 4 ______ __ 8-1 1 6.8 75.2 90. 0 10. 9 14.8 82 
Example 5 ______ __ 5. 6-1 1 62. s 74.8 89.8 10.6 15.8 88 
Example 5 ______ __ 10-1 41/2 59. a 75. 4 90.0 9. 9 13.8 76 
Example 7 ______ __ 8-1 4% 5n. 7 75.2 90. 0 10. 0 15.1 24 
Example 8 ______ __ 5. 6-1 44 59. 2 74.8 89.8 10. 0 15. 5 86 
Control _____________________________________ __ 55. 1 66.5 81.3 12. 7 __________________________ __ 

l Opacity corrected to 60 g/m2 basis weight. 

The ?llers produced were ?ltered, washed and given a It can be seen from the above that opacity was improved 
three minute high speed homogenizer treatment. 25 from 7 to 9 units over the control by use of the novel 

?llers of this invention and that brightness was increased 
XA PLE 8 . . ’ . . . . E -M S 6- ~ _ from 6 to 9 unlts with ?ller addition, all without any sig 

In this series of runs, spray formula’?ons Wlth varylng ni?cant loss in strength. With respect to ?ller retention, 
acetone-resm ratios were sprayed under condltlons lden- the percentage of ?ller retained in the sheet increased with 
tical to those of Example 2, we the nozzle on?ce dlam- 30 decreasing acetone-acetate ratios in the spray formulation. 
eter was .040 inch and the distance from the nozzle to the Each of the ?llers of Examples 2-8 was incorporated 
precipitating bath was 41/2 inches. The spray formulatlon into a papermaking furnish and basestocks were prepared 
of Example 1 was used, with the amounts by weight of on a papefmachine_ A standard Luke Mill Blend pulp 
scrap cellulose acetate butyrate 1n the formulations vary- (70% hardwoods, 30% pine), beaten to 86 seconds Wil 
ing according to the following: 35 liarns freeness, provided the natural cellulose ?ber furnish 

for the runs. Three control runs, one consisting of base 
Parts cellulose . . - - Example No. acetate butyrate Solvent-resin ratio stock contalnmg 100% pulp ?bers, another containing 

1500 1H 8% coating clay, and a third containing 8% TiOz, were 
187.5 6 8;} also prepared. In those runs where the novel ?llers were ‘ 
225‘0 ' 40 used, the ?ller content was approximately 8% . The optical 

The ?llers produced were ?ltered, washed and given a properties of the uncalendered basestocks were as follows: 
three minute high speed homogenizer treatment. 
One gram samples of each of the ?llers from Exam- T BLE 

ples 1-8, diluted with water to a consistency of .1%, were 4_ A 3 
tested for Williams freeness (Tappi Routine Control a LRL brightness 
Methods, RC-llO, using a one gram sample instead of a -—'—'———'—'—“w F B & L Opacity, 
3 gram sample) in order to characterize the ?llers, wlth _ H . 72.4 72.4 65.7 

the followmg results: 73,4 735 74 .0 

TABLE 1 :2 73:3. 3% 
Nozzle distance Williams treeness Solvent-resin 15'} 13A 7 '5 in- <sec-> ratio 7213 i332 32:5; 

1 573 13 H __ 71213 731% ‘721i 
Wf 13? 136:; Example 8 ______ _. 75 .3 75 .2 75 .5 

i 55 1 Opacity values corrected to 28 lbs. / ream basis weight. 

44 101 10-1 
. _ 41/. 25 8-l Example 8 ...... .. 4/2 ~3 6'64 It can be seen that all of the novel ?llers improved optical 

From the above, it can be seen that there was a decrease 
in freeness as the acetone-resin ratio was lowered, and 
that the ?llers produced at a nozzle distance of 41/2 inches 
had lower freeness valves than those produced at a nozzle 
distance of 1 inch. In general, we have found that ?llers 

60 

6 
with longer drainage periods produce better optical prop 
erties in basestocks into which the ?llers are incorporated. 

Handsheets which included the ?llers of Examples 2-8 
were prepared according to Tappi Standard T 205 m-58 
in order to compare the optical, strength and retention 

properties more than the clay ?ller and somewhat less 
than the TiOz ?ller. 
The basestocks from above were calendered with 2 nips 

of a steel-steel calender stack loaded to 200 p.l.i., with 
the following results: 
TABLE 4 

LRL bright. Bekk Percent 
Basis wt. B dz L -——-————-——— Percent ?ller 
(lbs/rm.) W F opacity 1 W F ?ller retention 

28. 5 71. 9 71. 9 65. 7 30 30 None ____________ _ _ 
28. 6 73. 2 73. 2 73. 7 32 30 7. 7 30 
28. 3 79. 5 79. 5 82. 8 26 24 8. 8 40 
26. 3 74. 9 75. 9 75. 3 38 38 6. 6 53 
31. 3 74. 2 74. 6 74. 5 51 47 5. 4 54 
30. 4 75. 0 75. 9 75. 8 50 42 7. 9 89 

Example 5. _ 28. 7 7 4. 8 75. 7 76. 2 42 45 7. 7 86 
Example 6, _ 27. 6 75. 2 76. 3 77. l 33 35 8. 5 80 
Example 7__ __ 29. l 76. 0 77. 3 74. 8 26 24 6. 8 72 
Example 8 ______ _- 27. 8 74. 8 75. 8 74. 9 20 18 7. 5 80 

1LOpacity values corrected to 28 lbs/roam basis weight. 
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It can be seen from the above that those novel ?llers 

produced at a nozzle distance of 1 inch (Examples 1, 3, 
4 and 5) effected higher smoothness basestocks (Bekk 
values) than the other novel or conventional ?llers, and 
that those novel ?llers produced at a nozzle distance of 
4% inches gave smoothness properties equal to the con 
ventional ?llers. As was the case with handsheets, ?ller 
retention increased with increasing solids level in the spray 
solutions. It is to be noted that the ‘retention levels of the 
novel ?brous ?llers were much higher than those of the 
conventional ?llers. 
Of importance to the papermaking process, the use of 

the novel ?brous ?llers of this invention results in smaller 
decreases in strength properties than when conventional 

5 

10 

8 
a blushed cellulose acetate butyrate ?ller produced at a 
one inch nozzle distance from the precipitating bath with 
a 6.6 to 1 acetone-butyrate ratio in the spray formulation, 
using an atomizing nozzle having a ?uid ori?ce diameter 
of .040 inch, and an air pressure of 80 p.s.i.g. FIGURE; 
4, 5 and 6 are similar photomicrographs of blushed ?llers 
produced under the same conditions from spray formula 
tions having acetone-butyrate ratios respectively of 8 to 
1, 10 to 1, and 13.3 to 1. In all instances, it can be seen 
that a white, opaque, ?brous material, free of shot, was 
produced. 
FIGURES 7, 8, 9 and 10 are photomicrographs at 

300x magni?cation showing blushed cellulose acetate 
butyrate ?llers produced under identical conditions as 

?llers are used: 15 above with a 41/2 1nch nozzle distance from spray formu 

TABLE 5 

Tear Fold Tensile 
Basis wt. 

Filler (lbs/rm.) Burst MD DC MD 01) MD CD 

28. 5 18 22.1 30. 9 60 12 9. 2 3. 3 
2s. 6 1o 23. 2 30. 1 10 a 5. 1 2. 0 
28.3 11 22. 4 29. 6 1o 2 5. 4 1.8 
26. 3 14 20. 5 26. 7 2a 7 5. 2 2. a 
s1. 3 15 25. 0 31. s 23 7 6. 2 2. 5 
30.4 12 25. 1 27. 0 2o 4 7. 5 2. s 
28. 7 12 22. 9 24. 6 23 6 6. 1 2. 6 
27. 6 14 21. 6 29. 0 20 5 6. 7 2. 5 
29. 1 15 23. 7 29. 0 1s 5 6. s 2. 4 
27. s 14 22. 2 27. 2 2a 6 6. 3 2. 4 

The basestocks containing the ?llers of Examples 3-8 
above were coated with a conventional paper coating com 
position to determine if the novel ?llers were receptive 
to coating and to determine if the improvements noted 
above in the basestocks carried through the coating oper 
ation. The aqueous coating composition comprised, by 
weight, 1 part chalk, 4 parts TiO2, and 67 parts clay, with 
14.5% Starch and 4.9% latex on the pigment content as 
‘binder material. The basestocks were coated with an in 
verted trailing blade coater. The coated and dried base 
stocks were supercalendered at 800 p.l.i. with 3 nips on 
the felt side and 3 nips on the wire side. The following 
data was gathered on the calendered papers: 

30 

35 

40 

lations having, respectively, acetone-butyrate ratios of 6.6 
to 1, 8 to 1, 10 to 1, and 13.3 to 1. At the 41/2 inch nozzle 
distance, the in?uence of surface tension becomes more 
pronounced, and it is evident that some ?bers have started 
to contract and drops have formed at the ends. With the 
13.3 to 1 acetone-butyrate ratio, it is apparent from FIG 
URE 10 that much shot is formed. Thus, while we have 
found this formulation and nozzle distance to be accept 
able, it is preferred to increase the solids of the spray 
formulation or to spray at a one inch nozzle'distance. It 
can be seen, however, that the novel blushed materials 
of this invention may take several particulate forms, such 
as ?bers and shot. 

TABLE 6 

Williamsburg 
LRL bright. Bekk (5815.) Gloss printabillty 

Basis wt; ————-~ 

. W F opacity W F W F W F 

. 72. 7 72. 4 81. 3 397 356 24 23 26. 2 29. 8 

. 73.3 73. l 83. 9 415 308 27 24 20. 0 26. 0 
TiOg ________ __ 37. 9 77. 0 77. 2 88. 9 537 427 28 26 16. 2 17. 8 
Example 3- -_- 36. 9 74. 2 74. 4 84. 2 757 693 30 31 14. 4 l3. 4 
Example 4- __ _ 36. 9 74. 5 75. 0 86. 1 638 648 - 31 33 13. 4 6. 0 
Example 5- ___ 36. 8 74. 7 75. 1 85. 6 733 697 31 33 14. 4 8. 4 
Example 6- .__ 35. 5 73. 6 74. 4 84. 7 697 538 27 30 14. 2 14. 0 
Example 7_ - _- 37. 0 74. 8 75. 2 84. 7 694 663 29 31 15. 4 13. 8 
Example 8_.__ 39. 0 73. 5 74. 0 85. 5 647 633 27 30 22. 3 17. 7 

On a printability scale running from 2 (best) to 30 (poor 
est), it can be seen from the above that better pn'ntability 
results with the use of the novel ?llers of this invention 
as compared to the use of conventional ?llers. For in 
stance, the Example 5 ?ller gave a 6 unit wire side and 
16 unit felt side printability advantage over the clay ?ller 
control run, and gave a 2 unit wire side and 7 unit felt 
side advantage over the paper containing TiO2. As with 
the uncoated basestocks, the novel ?llers fell between clay 
and Ti02 in improving brightness and opacity. In general, 
the novel ?llers produced smoother and glossier papers 
than mineral ?llers such as clay and TiO2. 

It has been previously mentioned that if a distance of 
over about 4% inches from the spray nozzle to the pre 
cipitating bath is employed, the product tends to lose its 
?brous nature in favor of spherical-like particles known 
as “shot.” These particles, if retained at all, produce a 
mottled product when incorporated into paper. FIGURE 
3 is a photomicrograph at 300x magni?cation showing 
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EXAMPLES 9 AND 10 

The novel fillers of this invention were prepared by 
spraying formulations havinga 13.3 to 1 and a 10 to 1 
acetonebutyrate ratio through a spray nozzle with an 
ori?ce diameter of .028 inch, in the process according 
to FIGURE 1. When incorporated into basestocks at the 
8% level, these ?llers gave a 3.5 unit brightness advan 
tage and a 10 unit opacity advantage over the control 
basestock containing no ?ller material, and a 2 unit bright 
ness and a 1.5 unit opacity advantage over the basestock 
containing 8% clay. 

EXAMPLES 11-16 

In order to increase the rate of ?ller production, noz 
zles with larger ori?ces were used, and it was found that 
the amount of ?ller produced could be doubled by in 
creasing the nozzle ori?ce diameter from .040 inch to 
.100 inch. 

In Examples 11-16, a single formulation was used, 
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consisting of a 6.6 to 1 acetone-butyrate ratio. The follow 
ing spray formulation was prepared and used: 

Parts by weight 
Acetone _________________________________ __ 1500 

Water ___________________________________ __ 500 

Sodium stearate ___.. ___ 10 

Scrap cellulose acetate butyrate (80%) _______ __ 225 

All ?llers were prepared according to the process of’FIG 
URE 1, except that a Lightning mixer was used in place 
of the air driven agitator, and twin propellers, the top one 
having a saw-tooth con?guration, were used. Four ?llers, 
Examples 11-14, were prepared with the .040 inch ?uid 
ori?ce diameter nozzle. The Example 15 ?ller was pre 
pared with a .060 inch ?uid ori?ce diameter nozzle, and 
the Example 16 ?ller was prepared with a nozzle having 
a .100 inch ori?ce diameter. The air nozzle pressure in 
each instance was 80 p.s.i.g. The distance from the noz 
zle to the precipitating bath was approximately 1 inch. 
In all instances, blushed ?bers of cellulose acetate butyrate 
were produced by spraying the spray formulation into 
a precipitating bath of water. To illustrate the increased 
throughput rates with larger ori?ces, it was found that it 
took from 405 to 420 seconds to spray 200 grams of the 
formulation in the four runs at a .040 inch nozzle ori?ce 
diameter, while it took 270 and 180 seconds at .060 and 
.100 inch diameters, respectively, to spray the same 
amount. 
The ?llers of Examples ll-16 were incorporated at 

levels of 4% and 8% into basestocks prepared from 
Luke Mill Blend pulp beaten to 90 seconds Williams free 
ness. The basestocks contained 7% clay ?ller, giving a total 
combined ?ller content of 11% and 15 %. For comparison 
purposes, a 30 pound basestock having 7% clay was 
produced, and 26 pound basestocks having 7% clay in 
one instance, 7% clay and 4% of the novel ?llers in 
another instance, and 7% clay and 8% of the novel ?llers 
in still another set of runs, were produced. The uncal 
endered basestocks exhibited the following properties: 

10 
data below. A 30 pound control basestock of the Luke‘ 
Mill Blend pulp, containing 12.2% ?ller clay, was pro 
duced and calendered two nips at 200 p.l.i. This base 
stock was compared with a 26 pound basestock containing 
7% clay and with 26 pound basestocks containing 7% 
clay and either 4 or 8% of the ?llers of Examples 11-16, 
calendered under identical conditions: 

TABLE 8 

Percent Fold 
10 Basis wt. Percent novel 

Filler (lbs. /1rm.) clay ?ller Burst MD 01) 

Control__..___. 30.1 12.2 0 7 2 0 
Clay _______ _. - 25 .9 6 .6 0 11 19 3 
Example 11 __- 26 .4 7 .0 4 .5 10 14 4 

26 .1 7 .1 8 .8 10 12 4 
24 .7 7 .1 4 .4 10 14 4 
27 .2 6.8 8 .6 11 15 3 
26 .6 6 .5 5 .1 10 12 2 
25 .2 6 .4 9 .0 10 10 3 
25 .6 7 .5 4 .5 9 14 2 
25 .8 6 .5 9 .1 9 12 2 
26 .4 6 .8 4 .8 10 12 3 
25 .8 6 .9 9 .4 9 l0 2 
26 .6 7 .0 5 .1 9 12 2 
26 .0 7 .0 9 .8 8 9 2 

It can be seen that the lighter 26 pound basestocks, hav— 
ing a total ?ller content of 11% (7% clay and 4% novel 

25 ?ller) or 15% (7% clay and 8% novel ?ller), have better 
burst and fold properties than the heavier 30 pound base 
stock with 12% clay. It is thus evident that ?ller clay 
greatly reduces the strength properties of paper as com 
pared to the novel ?llers of this invention. 

30 The ?brous ?llers set forth in iExamples 1-16 were 
White, bright, and opaque and exhibited ?ber lengths rang 
ing from about .03 mm. to 1.86 mm., with diameters 
ranging from about 2 to 5-1 microns. 

EXAMPLE 17 

A blushed cellulose acetate ?ller was produced from a 
spray formulation having a 6.6 to 1 acetone-acetate ratio, 
the formulation being sprayed into a water bath from a 
nozzle having a ?uid ori?ce of .040 inch at a. nozzle dis 

40 tance of about one inch. Basestocks were prepared which 

TABLE 7 

Basis Percent LRL bright Bekk 
weight Percent novel Percent 13 8:. L 

(lbs./rm.) clay ?ller retention F opacity W F 

29. 5 6. 8 ____________ __ 30. 0 70. 3 70.4 74, 8 7 5 
25. 9 6. 6 ____________ __ 30.0 69. 5 69. 3 71. 9 6 5 
26. 4 7. 0 4. 5 77. 6 71. 1 71. 1 75. 5 8 6 
26. 1 7. 1 8. 8 77. 8 73. 7 73. 7 77. 2 8 6 
24. 7 7. 1 4. 4 75. 9 71.8 71. 7 73. 4 8 7 
27. 2 6. 8 8. 6 75. 1 71. 0 72. 1 78. 5 B 7 
26. 6 6. 5 5.1 87. 9 70. 6 70. 7 75.6 7 6 
25. 2 6. 4 9. 0 79. 7 73. 8 73. 9 75. 9 7 6 
25.6 7. 5 4. 5 77. 5 72. 2 72. 2 74. 9 7 6 
25. 8 6. 5 9. 1 79. 8 74. 1 74.1 77. 1 7 6 
26. 4 6. 8 4. 8 82. 7 71. 2 71.2 74. 2 7 5 
25. 8 6. 9 9. 4 83. 1 74. 2 74. 3 77. 3 7 6 
26. 0 7. 0 5. 1 87. 9 72. 2 72. 2 76. 0 6 5 
26. 0 7. 0 9. 8 86. 7 73. 8 73. 8 78. 3 6 5 

It can be seen from the above that all of the novel ?brous 65 
?llers contributed to signi?cant improvements in the opti 
cal properties of the basestocks. The addition of about 
4 or 8% of the ?llers to the 26 pound basestock having 
7% clay present gave major increases in brightness and 
opacity. Also, with the addition of the novel ?llers to the 
26 pound paper, it is possible to produce a 26 pound 
paper having the optical properties of a conventional 30 
pound paper. Prior to the use of the novel ?llers, this 
was impossible since the addition of conventional ?llers, 
strength properties greatly decrease as evidenced by the 75 

included the cellulose acetate ‘?ller. Other basestocks were 
prepared and ?llers of the type produced in Examples 
11-‘14 (cellulose acetate butyrate) were incorporated 
therein. Another basestock was prepared into which 
chopped ?laments of the unblushed cellulose acetate were 

0 incorporated, and an additional basestock was prepared 
into which ?bers of blushed cellulose acetate, made from 
a spray formulation having a ‘6.16 to 1 acetone-acetate 
ratio and containing 10 parts di-n-butyl sebacate plas 
ticizer per 100 parts cellulose acetate, by weight, were 
incorporated. 
TABLE 9 

Basis wt. Percent Scattering 
Filler (g./m.¢) ?ller LRL bright. B & L opacity coe?icient Strength No. 

Unblushed cell. acetate ____ __ 60. 4 8. 6 66. 4 75. 7 . 060 16. 1 
Blushed cell. acetate butyrate 59. 1 8. 5 72. 0 83. 2 . 270 16. 1 
Blushed cell. acetate ____________ _- 59. 0 8. 7 68. 0 79.9 . 130 16. 5 
Blushed cell. acetate with plasti ' 59. 2 8.3 69. 8 82. 6 .220 15. 4 

58. 5 8. 1 70.2 80. 1 . 190 13. 6 
' 58. 5 8. 2 75. 5 88. 5 ' . 540 13. 6 

100% pulp ______________________ -_ 59. 0 ______________ _- 64. 6 74. 3 . 035 17. 5 
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The blushed ?ller materials were signi?cantly better in 
providing improved optical properties, giving more opacity 
and brightness than the unblushed material, with no loss 
in strength. The unblushed material gave improvements 
even below the improvements contributed by use of clay. 
Again, it can be seen that the novel ?llers do not reduce 
strength as extensively as clay or titanium dioxide. 

EXAMPLE 18 

The novel ?ller materials of this invention have been 

12 
produced on a commercial paper machine running at 450 
f.p.m. The virgin pulp consisted of 70 hardwoods and 
30% pine supplemented by about 5% general broke. The 
inorganic ash content was held constant at 5.4%. It should 
be noted that there was no closed white water system in 
operation. Acetone extractions of the manufactured paper 
showed 4.9% ?ller in the paper, which meant a retention 
of 83% for the trial, and a higher average could be 
expected if a closed white water system had been used. 
The basestock produced exhibited the following prop 

. . 10 . 

incorporated into basestocks manufactured on a commer- ert1es: 

TABLE 10 

LRL bright. Tear Fold Tensile 
Basis wt. B&L 

Filler (lbs/rm.) W F opacity Burst MD CD MD CD MD CD 

Control _________ __ 28.8 78.9 ' .0 71.8 13 13.7 14.8 16 16 7.0 3.0 
Filler ___________ ._ 29. 2 s0. 0 80. 2 73.8 12 13. 9 15. 0 14 13 6.5 3. 5 

cial size paper machine, and no machine runability prob- 20 From Table 10, it can be seen that brightness increased 
lems occurred. In one mill trial, the ?ller was produced more than a unit and opacity increased by 2 units over 
in accordance with the process and equipment illustrated the control basestock by use of the novel ?ller material 
in FIGURE 2. at approximately a 5% substitution level and, in general, 
For this trial, the spray formulation by Weight com- tests have shown that at least about 1% of the total ?ber 

prised 165 parts acetone, 55 parts water, 25 parts cellu- 25 content of natural cellulose and novel ?ller should be 
lose acetate butyrate and -1.1 parts sodium stearate soap. 
As in the previously described runs, the sodium stearate 
was dissolved in the water component which had been 
heated to about 60-70“ C., and after the soap solution 
cooled to about 40° C., it ‘was added to the acetone under 
agitation. Then the cellulose acetate butyrate was added 
to complete the spray formulation. The formulation was 
held in storage tank 60 prior to its use. The spray solu 
tion ?owed by gravity from tank 60 through conduit 62 
to take-up vessel 64. A 1A1 H.P. vane pump 66 supplied 
the spray formulation under pressure to spray nozzles 68 
via conduits 70, 72, and 73. For this trial, two spray 
nozzles, identical in size and mode of operation, were 
used, and the description of one will serve as a description 
of both. Pressure relief by-pass 74 connected conduit '72 
with vessel 64. Pressure gauge 76 provided means for 
determining the formulation feed rate, and gate valve 78 
controlled the flow of formulation to nozzle 68. Air was 
supplied to the atomizing spray nozzle 68 by means of 
conduit 80 which connected with the mill air supply. Noz 
zle 68 had a .040 inch ?uid ori?ce diameter and nozzle 
68 was positioned at a distance of from about 1/2 to 1 
inch from the precipitating bath of water 82 in tank 84. 
Agitation of the bath 82 was supplied by Lightning mixer 
86’ driving shaft 88 and twin propellers 90 and 92. 
The spray formulation was forced through nozzle 68 

and blushed ?bers of cellulose acetate butyrate, having 
a microporous structure, were emitted and continued 
blushing to completion in tank 84. The ?ller slurry was 
then pumped through conduits 94, 95, and 96 to recycling 
tank 98 by means of centrifugal pump 1100. In tank 98, 
the ?ller material ?oated on the surface while the clear 
liquid was circulated back to precipitating tank 814 by 
means of conduits 102,103, and 104 and centrifugal pump 
v106. Gate valves 108 and 110 controlled the ?ow of ?ller 
to tank 98 and the ?ow of liquid back to tank 84. 
The ?oating ‘?ller in tank 98 was transferred from tank 

98 by means of conduit 112 connecting with consistency 
regulation tank 114 in which the ?ller was diluted to be 
tween ‘1 and 2% consistency. From tank 114, the diluted 
?ller traveled by means of conduit .11-6 to homogenizer 
118 and was then pumped to 80 mesh screening tank 120 
by means of positive displacement pump 122 and con 
duits 124 and 126. The screened ?ller was then transferred 
from tank 120 to the mill dyestutf tanks and from there 
to a stuff box where the filler was added to the paper 
making furnish. The ?ller made up 5.9% of the total 
furnish. Samples of the ?ller exhibited an LR'L brightness 
less of 90+. 
A lightweight paper (28 to 30 pounds per ream) was 

40 

55 

75 

made up by the novel ?ller in order to effect signi?cant 
improvements in optical proprties. Only slight strength 
losses were noted even though the ?ller was substituted 
directly for the wood ?ber component of the furnish. 
From the above examples, it is evident that novel 

blushed ?brous ?ller materials, having great utility, can 
be produced. While cellulose acetate butyrate is the pre 
ferred resin, other resins such as cellulose acetate and 
benzyl cellulose will produce blushed ?brous materials 
when sprayed in the manner described. 

It will be noted that a homogenizer has been used to 
treat the blushed ?brous materials. Such use is optional 
and may be desirable for breaking up agglomerates, but 
its use is not a necessary step in the production of the 
blushed ?brous materials. 

EXAMPLE 19 

It will also be noted that a fatty acid soap has been 
used in all the spray formulations, and other wetting 
agents may be used, as previously noted. However, blushed 
?brous ?ller can be produced without the use of any 
wetting agent. In an early run, 100 parts cellulose acetate 
butyrate were dissolved in 1500 parts acetone (giving an 
acetonebutyrate weight ratio of 15 to 1) and then 500 
parts water were added. The spray formulation was 
sprayed through an atomizing nozzle having an ori?ce 
diameter of .040 inch which was located about 1/2 inch 
from a precipitating bath of water. Blushed ?brous ?ller 
was produced and then added to a Luke Mill Blend pulp 
at a level of 8.6% from which a 30 pound basestock was 
prepared. The novel ?ller e?Fected a brightness gain of 
3.5 units and an opacity gain of 5.5 units over the control 
basestock. 

Wetting agents other than a fatty acid soap may be 
employed in the spray formulations of this invention. Wet 
ting agents used, other than such a soap, are trisodium 
phosphate, sodium phosphate, nonlyphenoxypoly (ethyl 
eneoxy)ethanol, polyalkylene glycol, and polyoxyethyli 
nated~alkyl amino-amide. These materials have been used 
in the spray formulations in amounts varying up to about 
5% of the water component of the formulation, and it has 
been found that mixtures of one or more of the wetting 
agents can be used in the spray formulations. The only 
difference noted by the use of one wetting agent as opposed 
to another is in the relative smoothness of the paper into 
which the ?ller is incorporated, with the smoothest papers 
resulting from furnishes into which ?llers made from 
solutions including a fatty acid soap or sodium or tri 
sodium phosphate, were incorporated. 
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EXAMPLE 20 

As previously stated, plasticizers may be added to the 

14 
Sheets, containing approximately 8% ?ller, were prepared 
and exhibited the following properties: 

spray formulations to effect improvements in the optical Basis wt‘ LRL B & L 
properties of the ?brous ?llers produced. The following Finer (gJm-g) bright’ Opacity Bum Fold 
formulations, by weight, were prepared using DuPont 5 None _____ __ 59.7 68 0 76.0 38 41 

Plastacelle cellulose acetate ?ake as the cellulose ester, mix: 22:2 $3 23:; g? a‘; 
and the formulations were sprayed through an atomizing 
spray nozzle.having a ?uid Ori?ce.d.iam.eter of ‘040 inch’ From the above, it can be noted that both formulations 
the nozzle distance from the precipitating bath of‘watcr produced ?llers which improved the optical properties 
bang about one Inch’ to Produce the novel ?bers’ 10 of paper when incorporated therein at the 8% level. The 

TABLE 11 cellulose esters may be mixed in any ratio with no adverse 
parts effect upon the ?ller produced, but it can be noted that the 

_ Parts Parts Parts cellulose .Tf?ft ?ller with the higher acetone to resin ratio produced a 
Filler N0. acetone water soap acetate plasticizer 15 stronger ?ller. 

3;? 2g 5g Cellulose acetate ?llers have been found to perform 
37; 125 5:5 56 10:2 quite well in mill trials. A cellulose acetate ?ller was pro 
322 22 (1)2?) duced, in accordance with the process described in con 

' ‘ ' ' ' nection with Example 18 and illustrated in FIGURE 2, 

The plasticizer used was di-n-butyl sebacate, and it can 20 from a spray solution having an acetone to acetate ratio 
be seen that the plasticizer used in runs 129, 131, 132, of 6 to 1. This ?ller was incorporated into the furnish 
and 133 represented, respectively, ratios by weight of 10 for a 33 pounds basis weight paper being produced from 
parts, 20 parts, 30 parts, and 50 parts plasticizer per 100 Luke Mill ‘Blend pulp, at a retained level of approximately 
parts of cellulose ester in the spray formulation. Hand- 2.8%. The ?ller produced a 0.6- unit improvement in 
sheets with a basis weight of approximately 60 pounds per 25 LRL brightness and a 2.2 unit improvement in B & L 
3300 sq. ft. were prepared from 100% Luke Mill Blend opacity over the basestock. 
pulp, and from the pulp including each of the ?llers, with The ?llers of this invention, due to their ?brous nature, 
the following results: are greatly distinguishable from conventional ?ller mate 

TABLE 12 

Parts 
Percent plasticizer Scattering 
?ller in per parts LRL B 6: L Strength coefficient 
sheet CA bright. opacity No. of ?ller 

0 o 65.8 75.7 19.0 __________ _. 
8.7 0 68.0 79.9 16.5 .13 
8.3 10 69.8 82.6 15.4 .22 
8.7 20 70.3 83.1 14.2 .22 
9. 4 30 70. 3 84. 3 13. 4 .22 
9.5 50 70.3 83.3 12.9 .21 

It can be seen that with the use of plasticizer, improve- rials. Water leaves of 100% of the novel ?llers of this 
ments in optical properties of the ?ller can be effected but 45 invention can be made. A ?brous ?ller produced from a 
with some loss in strength properties. Additions of plas- spray formulation having an acetone to cellulose acetate 
ticizer above 10 parts per 100 parts cellulose ester have butyrate ratio of ‘6.61 to 1 was water-laid on a sheet form 
little, if any, effect on the scattering power of the ?ller. ing screen, and handsheets of the ?ller material were pro 
However, more than 10 parts plasticizer may be used if duced. These handsheets had a basis weight of 29.8 pounds 
the strength requirements of the ?nished paper permit. 50 per 3300 sq. ft. and exhibited an LRL brightness of 91.2 

and a B & L opacity of 96.8. It can thus be seen that the 
EXAMPLE 21 novel ?brous ?llers are capable of felting with each other 

The novel ?brous ?llers of this invention may be pre- as Well as With other ?bers, such as conventional Papa‘ 
pared from mixtures of cellulose esters as well as from an making ?bers, and that the novel ?nsrs are bright and 
individual ester. One formulation, with a 6.6 to 1 acetone 55 opaque. 
to total cellulose ester content, was prepared as follows: While ?CetOne has been Set forth as the preferred Solvent 

. for the resin in the spray solution, other water-miscible 
Run 140: Parts by Weight organic solvents, such as methyl cellosolve acetate, ethyl 

Acetone -_ ----------------------- " 750 lactate, and a mixture of 9 parts acetone to 1 part meth 
Soap (Sodium stearate) --------------- " 5 (30 anol by weight, may be used in the spray solution. Non 
Water -------------------------- "‘ 250 Solvents other than water, which are miscible with acetone, 
Cellulose acetate butyrage?crap (80%) '''' " 50'9 such as methanol and ethanol, may also be used in place 
Cellulose “state, comammg 6% T102 ---- '" 61‘3 of ‘water in the spray solution and precipitating medium. 

A second formulation, having a 4 to 1 acetone to total We claim: 
cellulose ester content, was prepared as follows: 65 f 1. Bljushed cellulose estgr ?bers having lenbgths ranging 

_ . rom a out .03 mm. to 1. 6 mm., produced- y preparing 
Run 141'A' Parts by Welght a spray solution containing a cellulose ester dissolved in 

Acetone """"""""""""""""""""""" " 750 a carrier which includes an or ' l ' ' - game so vent 1n which the 

Water """"""""""""""""""""""""" “ ‘230 cellulose ester is soluble and a ?rst liquid non-solvent for 
' a 5 . . . . . . 

Soap (Sodmm St‘arate) “““““““““““ " 8 1 70 the cellulose ester which 1s miscible with the organic sol 
cellulose acetate butyrate. Scrap (89%) “'“ 5'4 vent and is present in a proportion up to that which is 
Cellulose acetate’ contammg 6% T102 ---- " 102' just short of causing the cellulose ester to precipitate, dis 

The above two formulations were sprayed with an .040 rupting the solution with air under pressure and spraying 
inch ?uid nozzle at a distance of about one inch from the solution into the atmosphere, thereby forming discrete 
the precipitating bath to produce ?brous ?llers. Hand- 75 cellulose ester ?bers, and collecting the ?bers in a second 
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liquid non-solvent which is miscible with the organic sol 
vent in the spray solution and thereby diluting the organic 
solvent remaining throughout said ?bers with said second 
liquid non-solvent, to maintain the ?brous structure of said 
?bers. 

2. Blushed cellulose ester ?bers according to claim 1 
wherein the cellulose ester is cellulose acetate. 

3. Blushed cellulose ester ?bers according to claim 1 
wherein the cellulose ester is cellulose acetate butyrate. 

4. Blushed cellulose ester ?bers according to claim 1 
wherein the cellulose ester is a mixture of cellulose esters. 

5. Blushed cellulose ester ?bers according to claim 1 
which further contain titanium dioxide. 

6. Paper comprising cellulosic ?bers and a suf?cient 
amount. of blushed synthetic ?bers to make up at least 
about 1% of the combined ?ber content of cellulosic ?bers 
and blushed synthetic ?bers, said blushed synthetic ?bers 
produced by preparing a spray solution containing a cellu 
lose ester dissolved in a carrier which includes an organic 
solvent in which the cellulose ester is soluble and a ?rst 
liquid non-solvent for the cellulose ester which is miscible 
with the organic solvent and is present in a proportion up 
to that which is just short of causing the cellulose ester 
to precipitate, disrupting the solution with air under pres 
sure and spraying the solution into the atmosphere, thereby 
forming discrete cellulose ester ?bers having a length rang 
ing from about .03 mm. to about 1.86‘ mm., and collecting 
the cellulose ester ?bers in a second liquid non-solvent 
which is miscible with the organic solvent in the spray 
solution and thereby diluting the organic solvent remain 
ing throughout said cellulose ester ?bers with said second 
liquid non-solvent, to maintain the ?brous structure of 
said cellulose ester ?bers. 

7. Paper according to claim 6 wherein the cellulose 
ester is cellulose acetate. 

8. Paper according to claim 6 wherein the cellulose 
ester is cellulose acetate butyrate. 

9. Paper according to claim 6 wherein the cellulose 
ester is a mixture of cellulose esters. 

10. Paper according to claim 6 wherein the cellulose 
ester ?bers contain titanium dioxide. 

11. A novel ?ller material ‘for use in the manufacture 
of paper comprising blushed ?bers of a cellulose ester, 
said blushed ?bers being white and opaque and having a 
length in the range of about .03 mm. to 1.86 mm. and a 
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16 
width ranging from about 2 to 51 microns, said blushed 
?bers having the capacity to felt and interlock with each 
other to form self-supporting waterleaves and having the 
capacity to felt and interlock with other ?bers to form 
self-supporting waterleaves, said blushed ?bers further 
characterized by the fact that an aqueous slurry contain 
ing one gram of the ?bers and having a consistency of 
about 0.1% has a Williams freeness between about 23 
seconds and about 573 seconds, said blushed ?bers pro 
duced by preparing a spray solution containing a cellulose 
ester dissolved in a carrier which includes acetone and 
water, the acetone-cellulose ester weight ratio ranging 
from about 3 to 1 to about 15 to 1 and the amount of 
water present varying by weight up to about 1 part water 
for 3 parts acetone, disrupting the solution with air under 
pressure and spraying the solution through an atomizing 
nozzle into the atmosphere, thereby forming discrete cel 
lulose ester ?bers, and collecting the ?bers in a bath of 
water and thereby diluting the acetone remaining through 
out said ?bers with the water in the bath, to maintain 
the ?brous structure of the ?bers. 

12. Filler material according to claim 11 wherein the 
cellulose ester is cellulose acetate. 

13. Filler material according to claim 11 wherein the 
cellulose ester is cellulose acetate butyrate. 

114. Filler material according to claim 11 wherein the 
cellulose ester is a mixture of celluolse esters. 

15. Filler material according to claim 11 wherein the 
spray solution additionally contains titanium dioxide so 
that the blushed cellulose ester ?bers contain titanium 
dioxide. 
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