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This application is a continuation-in-part of Serial No. 
121,821 filed July 5, 1961, now abandoned. 
This invention relates to the production of evenly dis 

tributed resin in resin-filled fibrous material and, more 
particularly, to uniformly dispersed resin-filled moldable 
pulp material and products thereof. 

It is recognized that the use of additives, such as various 
resins, in the making of paper is nearly as old as the mak 
ing of paper. For example, rosin materials in Small 
amounts have heretofore been added to paper fibers to size 
them against water penetration. Larger amounts of resin 
ous materials have been added to plasticize paper. How 
ever, when the resinous material exceeds 4% of the paper 
making pulp stock, desirable even distribution of the resin 
ous material throughout the fibrous mass is not easily at 
tainable commercially. 
Numerous methods have been proposed in the patented 

art which attempt to obtain substantially even distribu 
tion of various resinous materials in fibrous webs. For 
example, cationic coupling agents have been proposed to 
adhere certain resins to fibers and the use of a cationic 
melamine as a fiber conditioning agent to focculate in 
pregnating resins has also been disclosed. However, Such 
proposals present problems of critical control of process 
steps for producing resin-filled fibrous products where the 
resin is added to the fibers before forming into sheets or 
other desired shapes whereby the resin is uniformly dis 
persed throughout a formed mat. 
The primary object of this invention is to provide a proc 

ess for incorporating and substantially uniformly dispers 
ing resinous materials in fibrous webs, which can be done 
easily and economically on existing papermaking equip 
ment and without the need for critical control of process 
variables. 

Another object is to provide a process for incorporating 
resinous materials in fibrous webs in which the resinous 
materials are substantially all retained and distributed sub 
stantially uniformly throughout the fibrous web. 
A further object of the invention is to produce a resin 

filled paper or board which may be easily formed under 
heat and pressure, and may be subsequently decorated by 
printing, painting, or lacquering. 
A still further object is to produce a resin-filled fibrous 

product in which the physical properties of the fibrous 
product may be altered as desired by proper choice of 
resin, polyvalent metal salt, and pulp, and by the ratio 
of resin to pulp. 
Another object is to provide a process of incoporating 

resinous materials in fibrous webs in which process prob 
lems such as slow drainage on the wire, plugging of the 
wire and felts, and sticking to the wire, felts, and dryer 
drums are substantially eliminated. 

Other objects and advantages of this invention will be 
come apparent from the following description and explana 
tion of the invention. 

This invention is predicated on the unexpected discovery 
and concept that the interaction of a polyvalent metal ion 
with a water or alkali soluble resinous material capable 
of being precipitated by a polyvalent metal ion, in inti 
mate association with dispersed pulp fibers and the treat 
ment of the resulting mixture with a dilute solution of a 
high molecular weight polyethylene oxide alone or in 
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2 
combination with other additives will produce a substan 
tially uniformly dispersed resin filled moldable material. 
As used herein, polyvalent means having a valence greater 
than unity. 

In general, the process for carrying out this invention 
comprises: the treatment of dispersed pulp fibers with a 
polyvalent metal ion in the form of a salt, the treatment 
of the resulting pulp-metal ion mixture with Water or 
alkali resinous material in solution and the treatment of 
the resulting mixture with a dilute solution of a high mo 
lecular weight polyethylene oxide. 
High molecular weight polyethylene oxides of the type 

herein referred to which have been found to be preferable 
for use in this invention have molecular weights ranging 
from at least 1,000,000 to 10,000,000 and preferably of 
the order of 3,650,000 and are sold by Union Carbide 
Chemicals Company, Division of Union Carbide Corpora 
tion, under their generally identifying trademark PolyOX. 
And by reason of innovations in catalysis as well as manu 
facturing techniques, these high molecular weight poly 
ethylene oxide materials are available which have mo 
lecular weights ranging from about 50,000 to an excess of 
10,000,000. Surprisingly, these high molecular weight 
materials are soluble in water and form relatively stable 
solutions at temperatures below 100 C. Small amounts 
of these materials will thicken water so that it becomes a 
very viscous mass. As evidence of the extreme thickening 
properties of these particular high molecular weight poly 
ethylene oxides, one such commercial product utilized by 
applicants has an average viscosity of 3,000 centipoises in 
a 1% aqueous solution. This particular material has a 
molecular weight of approximately 3,000,000. Another 
such commercial product has an average viscosity, as a 
1% solution, of approximately 7,000 centipoises with its 
average molecular weight being about 6,000,000. Various 
techniques for producing the above type of polyethylene 
oxides are set forth in an article by F. N. Hill et al., en 
titled “High Molecular Weight Polymers of Ethylene 
Oxide,” appearing at pages 5-7 of volume 50, No. 1, 
January 1958 issue of Industrial and Engineering Chem 
istry. Particular reference is made to the paragraph en 
titled "Polymerization' on page 7 of this article. 
To facilitate the practice of this invention, the follow 

ing general observations are submitted for carrying out the 
process so as to insure incorporating and substantially 
uniformly dispersing resinous materials in fibrous webs. 
The ingredients added in each process step should be 
thoroughly mixed before the next ingredient is added. 
Other than the time taken for thorough mixing, the re 
action time taken for each step is not critical, providing 
at least several seconds are available for complete floccula 
tion. Reasonable care should be exercised not to ex 
cessively agitate the stock after addition of the poly 
ethylene oxide. Alternatively, the resin solution may be 
added to the pulp prior to the addition of the polyvalent 
metal ion which should be added to the pulp fibers in the 
form of a soluble salt, preferably a chloride salt, although 
certain nitrates, acetates and sulfates have been success 
fully used. Excessive amounts of polyvalent metal salts 
(up to three times the calculated stoichiometric amount 
needed) have been added without adversely affecting the 
process. Salts of the alkaline earth metals are preferred, 
although the following salts have been successfully used in 
the process: calcium chloride, aluminum sulfate (paper 
makers' alum), aluminum chloride, barium chloride, zinc 
sulfate, magnesium sulfate, beryllium nitrate, cadmium 
chloride, cobaltous chloride, cupric chloride, ferrous chlo 
ride, manganous chloride, mercuric acetate, nickelous 
chloride, stannic chloride, and strontium chloride. The 
salts may be added as finely divided solids, or in water 
solution. 

Suitable resinous materials are reaction products of an 



3,281,312 
3 

alkali hydroxide, such as sodium hydroxide, and a resin 
ous acid or fatty acid or combinations of same. These 
reaction products are relatively water soluble and are used 
as aqueous solutions so that the resinous component will be 
intimately mixed with the pulp fibers. 
The preferred resinous material is a mixture of the sodi 

um salts of the acids present in tall oil and Wood rosin, in 
a ratio of 85% tall oil and 15%. rosin, hereinafter referred 
to as Resin A. Other materials are the sodium salts of 
wood rosin, tall oil fatty acids, extracted pine wood pitch, 
abietic, oleic, stearic, and linoleic acids, and mixtures of 
these acids used per se or after chemical modification. 
The ammonium salts of shellac and the sodium salts of 
alkali soluble polyvinyl acetate copolymers are also ac 
ceptable. The type of resinous material and polyvalent 
metalion determine the melting point of the resinous com 
ponent and to a considerable extent, the finished proper 
ties of the resin filled product. 
The high molecular weight polyethylene oxide has been 

found to be particularly effective as a means of controlling 
the floc size of the precipitated resin metal salts, and in 
improving retention of same. Flocculating agents other 
than polyethylene oxide have been tried, but with limited 
success. The function of the polyethylene oxide appears 
to be one of controlled flocculation of the very fine pre 
cipitate formed by the reaction of the polyvalent metal 
ions with the resinous material. Furthermore, the poly 
ethylene oxide appears to promote a high degree of uni 
form dispersion of the flocs in the fibrous mass. A range 
of from 0.002% to 0.1% of polyethylene oxide on resin 
fiber content has been found to be effective in achieving 
this result, depending on the consistency of the stock. 
Best results have been obtained when the polyethylene 
oxide is added at the rate of 3.5 pounds of polyethylene 
oxide to 100,000 gallons of stock The optimum amount 
of polyethylene oxide necessary for desired flocculation 
can be determined by simple observations. A sample of 
pulp stock containing precipitated resin taken after in 
corporating the flocculating agent shows a substantially 
clear water phase on settling if sufficient polyethylene 
oxide is present. Too much polyethylene oxide will cause 
the stock to appear slimy. A person skilled in the art can 
easily make these observations and adjust the amount of 

... polyethylene oxide added. In general, stock which is high 
ly agitated after addition of the flocculating agent, will 
require a higher percentage of flocculating agent. Cor 
rections can easly and quickly be made by the operator 
during a paper machine run. 
Small amounts of other materials may be added with 

out departing from the scope of the invention. For ex 
ample, in the formation of resin filled sheets, it is some 
times advantageous to add up to 0.4% of a melamine 
formaldehyde resin or polyethyleneimine (such as Kymene 
557, a product sold by Hercules Powder Company), based 
on the resin-fiber content. Such addition may be made 
prior or following the addition of the focculating agent. 
Defoamers may be added to control foam without ma 
terially affecting the process. Sulfuric acid, and paper 
markers' alum have been added to control the pH of the 
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4. 
It has been found that the temperature required to form 

or mold the resin-filled sheet of this invention can be ad 
justed by use of an acid or acid salt in combination with 
polyvalent metal ions. For example, addition of sulfuric 
acid or papermakers' alum will reduce the temperature re- . 
quired to mold a paper board containing 20% of Resin A 
precipitated by calcium ion, the amount of molding tem 
perature reduction amounting to about 20 F. Such ad 
justment of molding temperature greatly increases the 
utility of the invention by adapting the product to existing 
molding presses of commerce. Such co-precipitation of 
the resin solution by acids or acid salts in combination with 
polyvalent metal ions presumably gives a mixed resin 
precipitate comprising free resin acid admixed with metal 
salts of the resin acid. 
The process of this invention was developed primarily 

for use on paper or board machines. However, this proc 
ess is readily applied to the preparation of resin filled pulp 
stock for making resin-pulp preforms and the like, as by 
the usual pulp molding methods. 
The invention will now be illustrated by the following 

examples which show specific embodiments thereof. How 
ever, it is to be understood that this invention in its 
broader aspects is not limited to these examples. 

- EXAMPLE 1. 

400 grams of double kraft liner corrugated cuttings 
Were dispersed in 20,000 ml of water in a conventional 
type disintegrator and blended for a period of at least 60 
minutes. The pulp stock was then reduced to 1% con 
sistency, and had a TAPPI freeness of 565 ml. 
To 380 ml. portions of the 1% pulp stock were added 

85 ml. of 3.0% Resin A solution, stirring the solution in 
slowly. Dilution water was added to give a subsequent 
total volume of 790 ml. including all the desired additives. 
This corresponds to a resin-pulp consistency of 0.8%. 
Additional ingredients were added in the following man 
ner. The calcium chloride was added as 35 ml. of a 
0.1 molar water solution of CaCl2. Kymene. 557 was 
added as 6.35 ml. of a 0.1% water solution of Kymene 
557. The polyethylene oxide was added as 3.15 ml. of 
0.1% polyethylene oxide in water. After each addition the 
resin-pulp stock was thoroughly mixed, avoiding exces 
sive agitation before the next ingredient was added. 

Immediately after the desired ingredients had been 
thoroughly mixed, the resin-pulp stock containing the 
additives was poured into a British Sheet Machine filled 
with water up to the wire, and a handsheet was made 
without any further addition of water. The handsheet was 
then couched and dried. Several handsheets were made 
for each set of sheets, recording the time in seconds it 
takes to drain each sheet. Control sheets were made 
from the pulp stock without resin or other additives. All 
sheets were dried to about 6% moisture at 220 to 245° 
F. The resin retention was calculated as follows: 

Percent Resin Retention= (100) 
Oven dry sheet weight-oven dry control sheet weight 

Calculated dry resin weight added 
resin filled sheet and resin properties. 60 The results for each set of sheets is given in Table I. 

Table I 

Materials added to the pulp Drainage Percent White 
andsheet Stock in the order of addition pH time, sec. resil Water 

retention 

A.----------- Resin A, 9ply------------ 8.33 ... 3 3.2 Dark, 
-B- -- Resin A, CaCl---- 7.95 3.5 76.4 Cloudy. 
-C- -- Resin A, Kymene 557 8.65 ... 8 3.9 Dark. 
-D- -- Resin A, Polyethylene o 8.3 ... 4 8.8 Do. 
I-E----------- Ris A, CaCl2, Polyethylene 8.3 2.6 90.6 Clear. 

Ox 
F------------ Resin A Kymene 557, Polyethyl- 8. .7 9.6 Dark, 

ene oxide. 
l-G----------- Resin A, CaCl, Kymene 557, 8.3 2.9 92.8 Clear. 

Polyethylene oxide. 
l-H----------- Resin A, Kymene 557, CaCl2, 8.4 3. 91.3 D0. 

Polyethylene oxide. 
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The handsheets of Example 1, as shown in Table 1, 
illustrate the synergistic effect of the polyvalent metalion, 
Ca----, and the polyethylene oxide on the retention of 
Resin A. In a comparison of Sheets 1-A containing no 
additives other than the resin, with Sheets 1-B, 1-C and 
1-D, it can be seen that Kymene 557 had very little effect 
on resin retention, polyethylene oxide had only slightly 
better effect (-5.6%), and calcium chloride had a 
much greater effect (-73.2%). The combined additive 
effects of both calcium chloride and polyethylene oxide O 
should be --78.8% whereas their synergistic effect demon 
strated an actual increase of --87.3% resin retention as 
shown by Sheet 1-E. The lack of a synergistic effect be 
tween the polyethylene oxide and the Kymene 557 is 

6 
indicate good drainage would be obtained on Fourdrinier 
or cylinder paper machines. 

EXAMPLE 3 

Using the pulp stock of Example 1, three sets of hand 
sheets were made in which the 6.35 ml. of 0.1% water 
solution of Kymene 557 of Sheets 1-G reported in Table 
I were replaced with similar amounts of Parez 607, 
Amerex 8850, or polyethyleneimine. Parez 607 is a 
cationic melamine formaldehyde produced by American 
Cyanamid Company. Amerez 8850 is a liquid poly 
amide resin produced by American Marietta Company. 
The results for each of these sets of sheets is given in 
Table III. 

Table III 

Materials added to the stock Drainage Percent White 
Handsheet and the order of addition pH time, sec resin water 

retention . 

III-A---------- Resin A, CaCl2, Parez 607, Poly- 8.1 2.8 93. 6. Almost clear. 
ethylene oxide. 

III-B---------- Resin A, CaCl, Amerez 8850, 8.3 3.2 90.7 Clear. 
Polyethylene oxied. 

III-C---------- Resin A, CaCl2, Polyethylenei- 7.8 2.9 92.5 Do. 
mine, Polyethylene oxide. 

shown by Sheeet 1-F, and is confirmed by Sheets 1-G 
and 1-H. The drainage times shown in the table indicate 
satisfactory drainage would be obtained in all cases on 
Fourdrinier or cylinder paper machines. 

EXAMPLE 2 

Using the pulp stock of Example 1, several sets of 
handsheets were made to demonstrate the effect of the 
order of addition on the retention of Resin A in the sheet. 
The sheets were made using the procedure of Example 

1, except that the order of addition of Resin A and other 
ingredients was changed, and the dilution water to make a 
subsequent total volume of 790 ml. was added to the 
pulp stock before the addition of the resin or other in 
gredients. The results for the sets of sheets for Example 
2 are given in Table II. 

35 

Table II 

Materials added to the pulp 

40 

45 

Drainage 

All of the sheets showed good resin retention com 
parable to the results obtained with Sheets 1-G reported 
in Table I. 

EXAMPLE 4 

Using a 1% consistency pulp prepared from double 
kraft lined corrugated cuttings in the manner illustrated 
in Example 1, a series of handsheets was made to illus 
trate the effects of various polyvalent metal salts on the 
retention of Resin A with and without the addition of 
polyethylene oxide. 
To a 380 ml. portion of the 1% pulp stock, enough dilu 

tion water was added to make a total volume of 790 ml. 
after the resin and other ingredients were added. To 
this, was added 85 ml. of 3.0% Resin A solution, stirring 
the Solution in slowly. 35 ml. of a 0.1 molar water solu 
tion of polyvalent metal salt was then added, again with 

Percent White 
Handsheet stock in the order of addition p time, Sec. resin water 

retention 

IIA ---------- C.S., Resin A, Polyethylene 8.3 3.2 92.0 Clear. 
Oxe 

II-B---------- Cael, Polyethylene oxide, Resin 8.3 2.9 84.3 Cloudy. 
II-C---------- CaCl2, Resin A, Kymene 557, 8.3 4. 90.1 Clear. 

Polyethylene oxide. 
II-D---------- CaCl2, Kymene 557, Resin A, 8.2 3.3 91.2 Do. 

Polyethylene oxide. 
II-E---------- Kymene 557, CaCl2, Resin A, 8.3 3.2 92.1 Do. 

Polyethylene oxide. 
II-F----------- Kymene 557, Resin A, CaCl2, 8.3 2.6 93.3 Do. 

Polyethylene oxide. 

The handsheets as shown in Table II illustrate the effect 
of the order of addition of materials to the pulp stock. It 
is observed that if the polyethylene oxide is added last, 
as in the case of II-A and II-C though II-F, there is sub- 70 
stantially no difference in retention of Resin A. How 
ever, adding the polyethylene oxide before the Resin A, 
as in Sheet II-B, reduced the resin retention, and the 
white water was cloudy, indicating the presence of pre 

mild agitation, and 3.15 ml. of 0.1% polyethylene oxide 
in water was added, where indicated in Table IV. In the 
case of handsheet IV-DD (Table IV), 6.35 ml. of 0.1% 
Kymene 557 solution was also added following the addi 
tion of the aluminum sulfate. 
The 0.1% polyethylene oxide was stirred in slowly, and 

a handsheet was made after mixing as described in Ex 
ample 1. Several sheets were made for each variation. 

cipitated resin in the white water. Drainage times again 75 The results are recorded in Table IV. 
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Table IV 

Materials added to the stock Drainage Percent Focc 
Handsheet and the order of addition pH time, sec. resin lation 

retention 

TV-A.---------- Resin A, BaCl)------------------- 7.6 2.5 82.0 Fair. 
IV-B---------- R A, BaCl2, Polyethylene 7. 9 2.5 96.4 Excellent. 

OXOle. 
Resin A, ZaSO4------------------ 6.3 3.3 45. Fair. 
R A., ZnSO, Polyethylene 6.3 3. 62.9 Excellent. 
Oxle 

Resin A, MgSO4---------------- 8.0 4.0 73.2 Fair. 
R A, MgSO4, Polyethylene 8.0 3,3 89.0. Excellent. 

Resin A, Ca9la---------------- 6.5 2.2 79. Fair. 
R A, CaCl2, Polyethylene 7.8 2.7 9.6 Excellent, 
OX 

Resin A, Be(NO3)2------------- 5.4 6.6 91.3 Ear. 
Resin A, Be (NO3), Polyethy- 5.4 3.9 94.5 Excellent. 
lene oxide. 

Resin A, CdCl2----------------- 6.3 2.7 93.0 Fair. 
R A, CdCl2, Polyethylene 6.4 2.3 98.6 Excellent. 
Oxi. 

Resin A, CoCl2----------------- 6.9 4.0 87.0 Fair. 
R A, CoCl2, Polyethylene 7.2 3.4 94.2 Excellent, 
Oxide. 

Resin A, CuCl2------------------ 5.4 7.5 93.4 Good. 
R; A, CuCl2, Polyethylene 5.4 4.9 100.5 Do. 
Ox 

Resin A, FeCl2------------------ 6.4 6.2 85.3. Fair. 
R; A, FeCl2, Polyethylene 6.4 6.4. 89.7 Good 
Oxie, 

Resin A, MnO2---------------- 7. 3.. 6 78.3 Fair. 
R A, MnOla, Polyethylene 7.2 3.0 91.8 Good. 
oxide. 

Resin A, Hg (Ac2-------------- 4.9 8.4 84.7 Fair. 
R A, Hg (Ac), Polyethylene 4.6 4.0 98.6 Excellent. 
Oxle 

Resin A, NiCl2------------------- 7. 5.6 86. Good. 
R A, NiCl, Polyethylene 7. 3.8 94. Excellent. 
OX10e. 

Resin A, SnCl4---------------- 9 3.7 75.9 Fair. 
R A, SnCl4, Polyethylene 1.6 3.7 96.5 Excellent, 
OXe 

IV-AA.-------- Resin A, SrCl3------------------- 7.9 2.9 71. Fair. 
R A, SrCls, Polyethylene 7.9 2.7 85.6 Excellent. 
oxide. 

Resin A, Ali (SO4)3--------------- 3.8 16, 4 82.9 Fair. 
IV-DD-------- Resin A, Al(SO4)3, Kymene 3.8 4.4 9.7 Excellent. 

557, Pólyethylene oxide. 

In this series of handsheets the degree of flocculations EXAMPLE 9 
was determined by observations of the flocs and clarity 
of the water phase. In each case, the polyethylene oxide 
substantially increased the retention of the Resin A, and 
in most cases the drainage time was decreased by the addi 
tion of the polyethylene oxide. 

EXAMPLE 5 
A paste of sodium oleate was prepared in the labora 

tory by heating 100 grams of oleic acid with 20 grams of 
sodium hydroxide in enough water to make a total batch 
weight of 500 grams. The reacted paste was then dis 
solved in water and diluted to 3.56% solids. A portion 
of this solution was reacted with calcium chloride and this 
mixture was dried and the Parr Bar stick point was de 
termined on the dried resin. 
To a 380 ml. portion of the pulp stock of Example 4, 

enough dilution water was added to make a total volume 
of 790 ml. after addition of the resin and other ingredients. 
To this was added 71.5 ml, of 3.56% sodium oleate, 34.5 
ml. of 0.1 molar calcium chloride, and 3.15 ml. of a 
0.1% solution of polyethylene oxide in Water. Between 
each addition, the resin pulp stock was thoroughly mixed 
before the addition of the next ingredient. A handsheet 
was made in the manner described in Example 1 and the 
data obtained are reported in Table V. 

EXAMPLE 6 
The procedure of Example 5 was repeated using 100 

grams of abietic acid and 20 grams of sodium hydroxide. 
EXAMPLE 7 

The procedure of Example 5 was repeated using 50 
grams of abietic acid, 50 grams of oleic acid and 20 grams 
of sodium hydroxide. 

EXAMPLE 8 
The procedure of Example 5 was repeated using 100 

grams of linoleic acid and 20 grams of sodium hydroxide. 
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A paste of sodium palmitate was prepared in the labora 
tory by heating 100 grams of palmitic acid with 17.1 
grams of sodium hydroxide in enough water to make a 
total batch weight of 500 grams. The reacted paste 
was then dissolved in water and diluted to 3.90% solids. 
A portion of this solution was reacted with calcium chlo 
ride and this mixture was dried and the Parr Bar stick 
point was determined on the dried resin. 
To a 380 ml. portion of the pulp stock of Example 4, 

enough dilution water was added to make a total volume 
of 790 ml. after addition of the resin and other ingredi 
ents. To this was added.65 m. of 3.90% sodium palmi 
tate, 50 mi. of 0.1 molar calcium chloride and 3.15 ml. of 
a 0.1% solution of polyethylene oxide in water. Between 
additions, the stock was thoroughly mixed before the 
addition of the next ingredient. A handsheet was made 
in the manner described in Example 1 and the data ob 
tained are reported in Table V. - . . . . 

EXAMPLE O 

The procedure of Example 9 was repeated using 100 
grams of K Wood rosin and 14.63 grams of sodium hy 
droxide. 

EXAMPLE 11 

The procedure of Example 9 was repeated using 100 
grams of WW wood rosin and 14.63 grams of sodium 
hydroxide. 

EXAMPLE 12 

The procedure of Example 9 was repeated using 100 
grams of a distilled tall oil fatty acid containing 5% 
rosin acids, and 15.14 grams of sodium hydroxide. 

EXAMPLE.13 

The procedure of Example 9 was repeated using 100 
grams of stearic acid and 14.06 grams of sodium hy 
droxide. 
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EXAMPLE 1.4 

100 grams of a commercial grade of alkali soluble 
vinylacetate copolymer were added to a solution of 5.5 
grams of sodium hydroxide in 900 grams of water. The 

10 
EXAMPLE 17 

To prepare a 40% resin-60% fiber board, 3400 grams 
of double kraft lined corrugated cuttings were furnished 
to a beater and beaten to a TAPPI freeness of 575 ml. 

mixture was stirred until the vinylacetate copolymer was 5 The pulp stock was then dropped to a chest, and 1338 
dissolved, diluted with water to approximately 3% solids, grams of dry Resin A and 935 grams of dry sodium salt 
and the diluted solution was used in preparing and making of B wood rosin were added to the stock as dilute water 
handsheets. Solutions. Additional water was added to the resin-fiber 
To a 380 ml. portion of the pulp stock of Example 4, stock in the chest to give 3. resin-pulp consistency of 0.8%. 

enough dilution water was added to make a tly 0 E. grams of lis chloride SE, yer dis 
of 790 m. after the addition of resin and the other solved in a minimum of water and added to the resin 
ingredients. To this was added 86 ml. of 3% solution fiber stock. This was added slowly while agitating the 
of polyvinyl acetate copolymer prepared above, 50 ml. of stock to insure complete and uniform resin precipitation. 
0.1 molar aluminum chloride, and 3.15 ml. of a 0.1% To this was added 700 ml. of 10% sulfuric acid and 
solution of polyethylene oxide in water. Between addi- 94.5 ml. of 6% water solution of Parez 607, and thorough 
tions, the stock was thoroughly mixed before the addition ly mixed. 284 m. of a 1% water solution of polyethylene 
of the next ingredient. A handsheet was made in the oxide was added, and the stock was mixed using a 
manner described in Example 1 and the data obtained minimum of agitation. The pH of the stock was 5.4. 
are reported in Table V. 20 Using this stock, a resin-fiber board having a basis 

weight of 68 pounds per thousand square feet was pro 
EXAMPLE 1.5 duced on al Fourdrinier machine at a speed of 1.95 feet 

50 grams of an orange shellac were added to 450grams per minute. Due to agitation of the resin-pulp stock in 
of water, and 5 grams of 28% ammonium hydroxide the chest, a small amount of 1% polyethylene oxide was 
E. , al f tire This ... y 25 it. as the t Rese R insure getti, eated to F. for mlnutes, an e reacted reslin, ormation and drainage of the sheet on the wire were 
hereinafter referred to as i. i cooled and diluted good. The percent resin retention was calculated as 
with water to approximately 3% solids. follows: 
To a 380 ml. portion of the pulp stock of Example 4, irr - 

enough dilution water was added to make a total volume 30 Percent Resin retention= 
of 790 ml. after the addition of the resin and the other 100-( Filterable dry solids in white water X100 
ingredients. To this was added 86 ml. of 2.96% solution Filterable dry solids in treated stock 
of Resin B prepared as above, 100 ml. of 0.1 molar cal- The calculated resin retention was 99.8%. 
cium chloride, and 3.15 ml. of a 0.1% solution of poly 
ethylene oxide in water. Between additions, the stock 35 EXAMPLE 1.8 
was thoroughly mixed before the addition of the next ° To prepare a 40% resin-60% fiber board, 3400 grams 
ingredient. A handsheet was made in the manner de- of double kraft lined cuttings were furnished to a beater 
scribed in Example 1. and beaten to a TAPPI freeness of slightly over 500 ml. 

EXAMPLE 6 The pulp stock was dropped to a chest, and 1265 grams 
150 grams of pulverized extracted pine wood pitch were 40 of dry Resin A and 885 grams of dry sodium salt of B 

grams or p I pine p Wood rosin were added to the stock as dilute water solu 
EEE of gr"TE",S. citing..."? tions. Additional water was added to the resin-fiber stock 
SOC OX1C. XLLle Was S - to give a resin-pulp consistency of 0.8%. 
utes, and the reacted resin, hereinafter referred to aS 3. grams F R Ed cay basis) dissolved 
Resin C, was diluted with water to approximately 3% in a minimum amount of water were added to the diluted 
solids. 45 resin-pulp stock. The stock was thoroughly mixed, and 
To a 400 ml. portion of a 97% consistency slurry of 278 ml. of 1% polyethylene oxide in water were added. 

double it. s It's Es paying a. EPE The stock was then mixed using a minimum of agitation. 
E. o; A. w o list O The pH of the treated stock was 7.1. Using this stock, 
Sid 'A'ishini was Gised", so E.E.E.E.E.E. a per thousand Square feet was produced on a Fourdrinier 
by adding dilute sulfuric acid. Successive additions of machine at a speed of 2.37 feet per minute. As in Ex 
6.35 ml. f St. E. S. and 3.15 ml. of 0.1% ample 18, flocculation was controlled in the chest by addi RECENER.EXEVE." image:Elly's sitting y i e trial. Formation a raina f th 
790 ml. The resin-fiber stock was then mixed thoroughly 55 wire were good, E. th. w"A.S.A. 
and a handsheet was made in the manner described in the wire or felts or sticking to the press or felts. The 
Example 1. calculated resin retention was 98.9%. 

Table 7 

Example Drainage Percent Parr Bar 
No. Resin pH time, Sec. resin Stick point 

retention o F. 

Sodium Oleate-------------------- 9.6 4. 0 84.1 188 
Sodium Abietate-----------------. 9.6 5.0 72.6 () 
50-50 Sodium Abietate-Sodium 9.8 5.5 89.6 277 
Oleate Mixture. 

Sodium Linoleate------- 9.6 6.0 89.5 198 
Sodium Palmitate--------- 8. 4.6 86.6 310 
Sodium Salt of KWood Ro - 8.5 5.7 81.4 463 
Sodium Salt of WW Wood Rosn 8.6 5.4 85.5 434 
Sodium Salt of Tall Oil Fatty Acid- 7.2 5.0 82.0 20 
Sodium Stearate------------------ 8. 4.4 92.7 36 
Alisciple vinylacetate 4.3 3.7 93.0 450-- 

| RSF'É".................... 8.2 45.7 88.3 (*) 
Resin C--------------------------- 5.0 8.0 84.1 (*) 

"Not determined, 
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EXAMPLE 19 

To prepare a 25.8% resin-74.2% fiber board, 3400 
grams of double kraft lined cuttings were furnished to a 
beater and beaten to a TAPPI freeness of slightly over 
500 ml. The pulp stock was dropped to a chest, and 
695 grams of dry Resin A and 485 grams of dry sodium 
salt of B wood rosin were added to the stock as dilute 
water solutions. 
pulp stock to give a resin-pulp consistency of 0.8%. 

332 grams of dry barium chloride were dissolved in 
a minimum amount of water and added to the resin-pulp 
stock. The stock was thoroughly mixed, and 229 ml. of 
1% polyethylene oxide in water were added. The stock. 
was mixed using a minimum of agitation. The pH of 
the stock was 7.05. - 

Using this stock, a resin fiber board having a basis 
weight of 83 pounds per thousand square feet was pro 
duced on a Fourdrinier paper machine without difficulty 
at a speed of 2.37 feet per minute. As in Example 18, 
flocculation was controlled in the chest by the addition 
of small amounts of 1% polyethylene oxide during the 
trial. Formation and drainage of the sheet on the wire 
were good, and there was no evidence of plugging the wire 
or felts or sticking to the press or felts. The calculated 
resin retention was 99.9%. 

EXAMPLE 20 

To prepare a 46.8%-53.2% fiber board, 3240 grams of 
double kraft lined cuttings were furnished to a beater 
and beaten to a TAPPI freeness of 562. The pulp stock 
was then dropped to a chest, and 2812 grams of dry Resin 
A were added as a dilute water solution. Additional 
water was added to the resin-fiber stock in the chest to 
give a resin-pulp consistency of 0.8%. 
To this stock was added successively, 422 grams of 

calcium chloride (dry basis) dissolved in a minimum of 
water, and 6.052 grams of Kymene 557 dissolved in 1212 
ml. of water, mixing thoroughly between the addition 
of each ingredient. 606 ml. 0.5% polyethylene oxide in 
water was added, and the stock was mixed using a mini 
mum of agitation. The pH of the stock was 5.5. 

Using this stock, a resin fiber board having a basis 
weight of 83 pounds per thousand square feet was pro 
duced on a Fourdrinier paper machine at a speed of 4.0 
feet per minute. As in Example 18, flocculation was con 
trolled in the chest by the addition of small amounts of 
0.5% polyethylene oxide during the trial. Formation 
and drainage of the sheet on the wire were good, and 
there were no evidences of plugging the wire or felts or 
sticking to the press or felts. The calculated resin re 
tention was 98.5%. 

EXAMPLE 2. 

3550 pounds of double kraft lined corrugated cuttings 
were beaten in a hydrapulper, at a stock consistency of 
about 4%, to remove large lumps of fibers. The TAPPI 
freeness of the resultant pulp was 430 ml. 200 pounds of 
a 76% commercial grade of calcium chloride were added 
to the hydrapulper near the end of the beating cycle. 
After dewatering and dropping the stock to the beater. 
chest, it was refined through the jordans, at a consistency 
of 4.45% to a TAPPI freeness of 265 ml. 1195 pounds 
of Resin A in the form of a 20.4% water solution were 
added to the refined pulp fiber and thoroughly mixed 
with it. At this point, 200 gallons of a 0.6% solution 
of a defoamer, and 30 pounds of aluminum sulfate which 
had been dissolved in a minimum amount of water Were 
added. After these additions, the stock had a pH of 6.5 
and a TAPPI freeness of 285 ml. 
The stock was continuously pumped to the headbox 

of a cylinder papermachine, and a 2.5% water solution 
of Kymene 557 was metered into headbox at the rate of 
1750 ml. per minute. After this point, recirculation of 

Additional water was added to the resin 
0. 
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12 
white water from the cylinder vats resulted in a dilution 
of the stock to a consistency of between 0.42 and 0.49%. 
Immediately preceding the flow of the stock into the 
bottom of the cylinder vats, a 0.077% water solution 
of polyethylene oxide was metered into the stock at 
approximately 7500 ml. per minute. The stock was then 
dewatered on the cylinder mold, dried and machine 
calendered. A 25 point board having a basis weight 
of 93 pounds per thousand square feet was produced at 
a speed of 160 feet per minute. The composition of the 
board was 25.2% Resin A and 74.8% pulp fibers. 
The board product was laminated to a 3 ply thickness 

with a heat setting adhesive. The laminated board when 
presteamed for 60 seconds was easily formed in a press 
heated to a temperature of 160 F. 

EXAMPLE 22 
400 grams of double kraft lined corrugated cuttings 

were dispersed in 20,000 ml. of water in a laboratory 
disintegrator and blended for a period of at least 60 
minutes. The pulp stock was then reduced to 0.76% con 
sistency and had a TAPPI freeness of 500 to 550 ml. 
To 95 ml. portions of the 0.76% pulp stock were added 
286 ml. of a 3.0% Resin A solution, stirring the solution 
in slowly. Dilution water was added to give a subsequent 
total volume of 1188 ml., including all the desired ad 
ditives. This corresponds to a resin-pulp consistency of 
approximately 0.8%. Additional ingredients were added 
in the following manner. The calcium chloride was added 
as 135 ml. of a 0.1 molar water solution of calcium 
chloride. Parez, 607 was added as 9.5 ml. of a 0.1% 
water solution. The polyethylene oxide was added as 
4.75 ml. of 0.1% polyethylene oxide in water. After each 
addition, the resin pulp stock was thoroughly mixed, 
avoiding excessive agitation, before the next ingredient 
was added. - - - 

After the polyethylene oxide was thoroughly mixed 
in, a handsheet containing approximately 90% resin was 
made in the manner described in Example 1. Resin re 
tention was 98.6%. - - , 

The resin-filled board of the examples of this invention 
may be formed under heat and pressure into a wide va 
riety of useful products. Luggage, automobile panels, 
trays, mannequins, containers and the like may be pre 
pared simply and economically using shaped dies. 

Having described the invention, it will be evident to 
those skilled in the art that the procedures described and 
the resultant products are adaptable to the use of any of 
a wide range of fibers. Chemical wood pulps and cellu 
losic fibers from other sources, inorganic fibers, both 
natural and manufactured, such as fibers from glass, as 
bestos fibers, synthetic organic fibers and the like may 
be used without departing from the scope of the in 
vention. - - 

Likewise, the product of the invention may be adapt 
ed to a wide range of uses by choice of resin, precipi 
tating ion, amount of resin, density of the resin-fiber 
board, and other obvious variations evident to those 
skilled in the art. Similarly, the surface of the resin 
fiberboard of this invention may be treated with sizings 
and/or coatings to serve as a base for further decorative 
treatments. Finally, fibrous, relatively resin-free surface 
layers may be provided by employment of the process . . 
of the invention on the middle cylinders of a multi 
cylinder machine while the liner cylinders operate on 
resin-free pulp stocks. For some uses, multiple layers 
of the resin-filled board can be assembled, as by past 
ing, to provide thicker sections as may be desired. 

While the foregoing presents preferred embodiments 
of the present invention, it is obvious that other modi 
fications and/or equivalents may be employed without 
departing from the scope of the invention, which is de 
fined in the appended claims. 
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What is claimed is: 
1. A new article of manufacture consisting essentially 

of a fibrous product having resinous material incor 
porated and substantially uniformly distributed there 
through, said product containing from about 15% to 
about 90% resinous material and from about 10% to 
about 85% fiber, said resinous material being present 
in the form of a polyvalent metal salt derived by the pre 
cipitation of the soluble alkali salt of the resinous ma 
terial with a polyvalent metal ion, said fibrous product 
including a flocculant for said resinous material of about 
0.002% to 0.1% high molecular weight polyethylene 
oxide based on the resin-fiber content. 

2. A new article of manufacture consisting essentially 
of a fibrous product having resinous material incorpor 
ated and substantially uniformly distributed therethrough, 
said product containing from about 15% to about 90% 
resinous material and from about 10% to about 85% 
fiber, said resinous material being present in the form 
of a polyvalent metal salt derived by the precipitation 
of the soluble alkali salt of the resinous material with a 
polyvalent metal ion, said fibrous product including a 
flocculant for said resinous material of about 0.002% 
to 0.1% high molecular weight polyethylene oxide based 
on the resin-fiber content, said polyvalent metal ion being 
in the form of a water-soluble salt selected from the 
group consisting of calcium, barium, magnesium, stronz 
tium and aluminum and present in an amount up to 
three times the stoichiometric amount required. 

3. A new article of manufacture consisting essentially 
of a fibrous product having resinous material incor 
porated and Substantially uniformly distributed there 
through, said product containing from about 15% to 
about 90% resinous material and from about 10% to 
about 85% fiber, said resinous material being present in the 
form of a polyvalent metal salt derived by the precipi 
tation of the soluble alkali salt of the resinous material 
with a polyvalent metal ion, said fibrous product in 
cluding a flocculant for said resinous material of about 
0.002% to 0.1% high molecular weight polyethylene ox 
ide based on the resin-fiber content, said soluble alkali 
Salt of the resinous material being selected from the 
group consisting of sodium salts of the acids present in 
tall oil and wood rosin; sodium salts of wood rosin, 
tall oil fatty acids, extracted pine wood pitch, abietic, 
oleic, stearic, linoleic acids; the ammonium salt of shellac 
and the Sodium Salt of alkali soluble polyvinyl acetate 
copolymers. 

4. The fibrous product of claim 1 wherein the poly 
Valent metal ion is derived from calcium chloride. 

5. The fibrous product of claim 1 wherein the poly 
valent metal Salt of the resinous material is derived from 
sodium salts of wood rosin. 

6. The fibrous product of claim 1 wherein the poly. 
Valent metal salt of the resinous material is derived from 
Sodium salts of fatty acids. 

7. The fibrous product of claim 1 wherein the resinous 
material consists essentially of an alkali soluble shellac. 

8. The fibrous product of claim 1 wherein the resinous 
material consists essentially of alkali soluble polyvinyl 
acetate copolymers. 

9. The fibrous product of claim 1 wherein the resinous 
material is a mixture of sodium salts of the acids pres 
ent in tall oil and wood rosin in the ratio of 85% tall 
oil and 15% rosin. 

10. A process for preparing a fibrous product contain 
ing from about 15% to about 90% resinous material and 
from about 10% to about 85% fiber which comprises 
the Steps of preparing an aqueous dispersion of fibrous 
material with a polyvalent metal ion, said metal ion being 
in the form of a water-soluble salt selected from the 
group consisting of calcium, barium, magnesium, stron 
tium and aluminum and present in an amount up to three 
times the stoichiometric amount required, treating the 
resulting fiber-metal ion solution with an alkali soluble 
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14 
salt of a resinous material to precipitate said material in 
the form of a polyvalent metal salt, said alkali soluble 
Salt of the resinous material being selected from the 
group consisting of sodium salts of the acids present in 
tall oil and wood rosin; sodium salts of wood rosin, tall 
oil fatty acids, extracted pine wood pitch, abietic acid, 
stearic, linoleic acids; the ammonium salt of shellac and 
the sodium salt of alakali soluble polyvinyl acetate co 
polymers, thereafter treating the resulting mixture with 
a solution of high molecular weight polyethylene oxide, 
the concentration of said polyethylene oxide being in the 
range of from 0.002% to 0.1% based on the resin-fiber 
content whereby said polyethylene oxide is capable of 
effecting the flocculation of said precipitated water solu 
ble resinous material. 

11. A process for preparing a fibrous product contain 
ing from about 15% to about 90% resinous material and 
from about 10% to about 85% fiber which comprises 
the steps of preparing an aqueous dispersion of fibrous 
material with a polyvalent metal ion, said metal ion being 
in the form of a water-soluble salt selected from the group 
consisting of calcium, barium, magnesium, strontium and 
aluminum and present in an amount up to three times 
the stoichiometric amount required, treating the resulting 
fiber-metal ion solution with a resinous material con 
sisting essentially of a mixture of the sodium salts present 
in tall oil and wood rosin, in the ratio of 85% tall oil and 
15% rosin, thereafter treating the resulting mixture with 
a solution of high molecular weight polyethylene oxide, 
the concentration of said polyethylene oxide being in the 
range of from 0.002% to 0.1% based on the resin-fiber 
content whereby said polyethylene oxide is capable of 
effecting the flocculation of said precipitated water solu 
ble resinous material. 

12. A process for preparing a fibrous product having a 
range of about 72.6% to substantially 100% resin re 
tention, which comprises preparing an aqueous disper 
sion of fibrous material, interacting a polyvalent metal 
ion with a water soluble resinous material capable of 
being precipitated by a polyvalent metal ion, in intimate 
association with said dispersion of fibrous material, said 
polyvalent metal ion being in the form of a water-soluble 
Salt selected from the group consisting of calcium, barium, 
magnesium, strontium and aluminum and present in an 
amount up to three times the stoichiometric amount re 
quired, thereafter treating the resulting mixture with a 
a solution of high molecular weight polyethylene oxide 
whereby said polyethylene oxide is capable of effecting the 
focculation of said precipitated water soluble resinous 
material. 

13. A process for substantially uniformly dispersing 
resinous materials in a fibrous product comprising pre 
paring a slurry of dispersed fibers, incorporating into said 
slurry with mild agitation a resinous material in the 
form of a polyvalent metal salt derived by the precipita 
tion of the soluble alkali salt of the resinous material with 
a polyvalent metal ion, controlling the resulting floc size 
of Said resinous material in the fibrous product by the 
introduction of a high molecular weight polyethylene 
oxide of a concentration of the order of 0.002% to 0.1% 
based in the resin-fiber content whereby said polyethylene 
oxide is capable of effecting the flocculation of said pre 
cipitated water soluble resinous material. 
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