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Summary

The high-yield, cold soda pulping process was applied to two mixtures of
Latin-American hardwoods. Mixtures of equal parts of 8 hardwoods from

the Yucatan forests and 4 Brazilian eucalypts were pulped under varying
conditions. Quantities of the cold soda pulps, prepared under optimum
conditions, were semibleached and used in newsprint papermaking trials.

The major results were as follows:

(1) Newsprint papers made entirely from the semibleached cold soda pulps
were more than adequate in strength and brightness but were more trans-
parent than standard newsprint, and the porosity was high. The opacity
was improved equally as well by adding 40 percent of groundwood pulp or

15 percent of clay to the furnish containing the Yucatan cold soda pulp.
These additions also decreased the strength properties of the paper, but
not below those of a commercial newsprint.

(2) Satisfactory cold soda pulps were obtained in yields of 84 to 91 per-

cent. The pulps were bulky and slightly darker and weaker than cold soda
pulps prepared from aspen and cottonwood by this process.

-Presented at the Latin-American Conference on Pulp and Paper, Buenos
Aires, Argentina, October 18-November 2, 1954, held under the joint
sponsorship of the Food and Agriculture Organization of the United
Nations, the Economic Commission for Latin America, and the Technical
Assistance Administration for Latin America.

2
–Maintained at Madison, Wis., in cooperation with the University of

Wisconsin.•
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•(3) The cold soda pulps were bleached to brightnesses in a range of 56 to
69 percent by the application of calcium hypochlorite with 10 to 15 per-
cent available chlorine based on the moisture-free pulp. The pulps had
good appearance and were satisfactorily free of shives.

Introduction

Newsprint, conventionally made from softwoods by blending about 80 percent
groundwood pulp with 20 percent chemical pulp, cannot be made from most
hardwoods in the same way. Although some low-density hardwoods like the
poplars produce groundwood pulp having sufficient sheet strength to enable
their use in a considerable portion of the blend, groundwood pulp from
most hardwoods is too low in strength to permit its use in this manner.

In addition to the possibility of using hardwood sulfate or soda pulps
for papers of the magazine type that might be used as newsprint, other
alternatives for producing pulps of adequate strength are based on the
use of high-yield pulps prepared by a mild chemical treatment followed
by a separation of fibers by mechanical means. Three such alternative
possibilities are: (a) the neutral sulfite semichemical process, (b) the
chemigroundwood process, and (c) the more recently developed cold soda
process.

In the neutral sulfite semichemical process, wood chips are digested at
high temperatures and pressures to yields of 75 to 85 percent. The sof-
tened chips are reduced to pulp, usually in a disk mill. In the chemi-
groundwood process wood blocks are digested in a similar manner before
grinding in the conventional way. The cold soda process developed at the
Forest Products Laboratory3 consists of treating chips with caustic soda
at low temperatures and atmospheric pressures, and reducing the softened
chips to pulp in a disk mill. The pulp yield is usually 85 to 90 percent.
Under favorable conditions the use of steam and pressure vessels is avoid-
ed. Limited experiments at the Forest Products Laboratory have given in-
dications that the cold soda process may be adaptable to a quick, continu-
ous procedure. For example, chips and caustic soda were passed through a
mill with a rotating roll inside a revolving cylinder, and the partially
reduced chips were then fiberized in a disk mill.

The semichemical process has had extensive commercial development in the
United States. This kind of pulp has been used to a limited extent in
newsprint. Chemigroundwood pulp is used in one large mill in the United
States as a component of newsprint. Though not as far advanced commer-
cially, the cold soda process merits consideration as a process for making
newsprint from hardwoods because of its potentialities for low cost and
small investment. The process is used in one mill in Italy for a compon-
ent of a newsprint furnish. 

-Brown, K. J., and McGovern, J. N. Paper Industry, 35, No. 1:66-69
(April 1953). •
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A recent investigation  at the Forest Products Laboratory showed that
pulps prepared from cottonwood (Populus deltoides) by the semichemical,
chemigroundwood, or cold soda processes could be substituted for the
long-fiber chemical pulp component and to a considerable extent for
groundwood pulp to produce a good-quality newsprint. Small-scale news-
print triaLs with cold soda pulps alone have produced papers having
adequate strength but lower opacity than the standard.

The work at the Forest Products Laboratory on the cold soda process has
shown encouraging results with some species, including poplars, red alder,
birch, and sweetgum. Certain species, such as the oaks, on the other hand,
have not responded so well to this treatment. Higher concentrations of
caustic soda or forced penetration were required and the , pulp strength was
lower. Also, in the few trials made up to the present time softwoods have
not produced results so good as hardwoods.

Along With considerations of the quality of newsprint made from short-fiber
pulps, it is important to recognize the factor of the behavior of such stocks
on the paper machine, especially at high speeds. Although the dry strength
and rate of drainage of water from the stock may be adequate, the strength
of the wet sheet tends to be Low. Low wet strength may lead to greater
difficulty with breaks at the wet end of the machine and is usually more
evident as the machine speed is increased. Provision for transfer rolls
to help carry the sheet and other means to prevent breaks are undoubtedly
desirable to permit the reduction of the long-fiber component to a minimum.

In view of the interesting possibilities indicated for the use of cold soda
pulps for newsprint, the Economic Commission for Latin America requested
the Forest Products Laboratory to conduct trials with a mixture of eight
Yucatan hardwoods. Similar trials were also made with a mixture of four
species of eucalypts from Brazil in cooperation with the United States
Machinery Co., Inc. The cost of the work was covered by financial con-
tributions of these two organizations.

Description of Wood Used in Tests 

The eight Yucatan hardwood species were received in the unpeeled condition.
The average diameters of the logs varied from 6 to 13 inches (table 1).
The densities of these woods varied over a wide range of 18 to 40 pounds
per cubic foot, with the average of their equimixture being 28. These
woods were selected because of their abundance, chemical composition, and
sulfate pulping characteristics.

The Brazilian eucaluptus pulpwood logs were also received unpeeled. They
had average diameters of 4 to 5 inches. The densities of the 4 species of

4
Second progress report on "Newsprint Production from Hardwoods," by the

Department of Commerce to Subcommittee No. 5 of the Committee on the
Judiciary, House of Representatives, pp. 55 to 66.
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•eucalyptus varied from 32 to 36 pounds per cubic foot, and were similar to
that of paper birch (Betula papyrifera).

The bark was removed from all of the logs before they were converted into
standard 5/8-inch chips. The chips were screened before pulping to remove
undersized and oversized material.

Cold Soda Pulping

All of the cold soda pulping experiments were made on mixtures containing
equal weights (moisture-free basjs) of each of the Yucatan and Brazilian
species. Preliminary treatments were made in autoclaves of 0.5-cubic-foot
capacity by using 4 pounds of moisture-free chips. Treatments to provide
enough pulp for bleaching and papermaking were then made in a tumbling
digester of 14-cubic-foot capacity and holding 100 pounds of chips.

The chips were steeped at temperatures of 24° to 47° C. for periods of
1/2 to 2 hours. The static pressure in the treating vessel was varied
from 1 to 11 atmospheres. One trial was made with the air removed from
the chips prior to the steeping operation.

After the caustic soda treatment the softened chips were washed with water
and removed from the treating vessel. The chips from the small-scale tests
were fiberized in an 8-inch single-rotating disk attrition mill, and those
from the larger-scale treatments were fiberized in a 36-inch, double-
rotating disk attrition mill.

The pulps produced were washed, sampled for yield, and tested for physical
properties according to standard TAPPI methods. '

Effect of Sodium Hydroxide 
Concentration

Atmospheric steeping treatments of 2-hour duration were made on the Yucatan
mixture in which the chemical concentration was varied from 25 to 75 grams
per liter. This resulted in a decrease of pulp yield from 89.5 to 84.6
percent and an increase in caustic soda consumption from 5.5 to 8.o percent
(table 2). The amount of chemical used was in the same range as found
previously for the cold soda pulping of North American hardwoods, but the
pulp yields were lower. The relatively low yields obtained were probably
due to a mechanical loss of small material, such as ray cells, parenchyma,
and vessel segments, that were so prevalent in some of the Yucatan woods,
especially huano (Sabal japa).

The strength properties of the Yucatan cold soda pulps were increased by
raising the concentration of the treating liquor (table 3). These strength
values were lower than those of aspen and cottonwood cold soda pulps tested
previously. •
Rept. No. 2013	
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• Increasing the concentration of caustic soda from 50 to 100 grams per liter
in a series of 2-hour atmospheric steeps on the eucalyptus mixture decreased
the pulp yield from 90.0 to 88.8 percent (table 2). The amount of caustic

soda consumed ranged from 6 to 8 percent (based on the moisture-free wood).
These results were similar to those found previously for the cold soda pulp-
ing of the United States hardwood sweetgum (Liquidambar styraciflua).

The densities of the eucalyptus cold soda pulps increased with increasing
chemical concentration with those made from 100 grams per liter being the
most dense. Since bulk is an important characteristic of groundwood-type
papers like newsprint, the larger-scale treatments were made by using an
intermediate concentration of 75 grams per liter.

The energy used to fiberize the softened eucalyptus chips in the 36-inch
mill was 25.5-horsepower days per ton of moisture-free pulp (table 4).

Effect of Pressure and Vacuum 

A hydrostatic pressure of 11 atmospheres applied to the treating solution
surrounding the chips from the Yucatan mixture produced better liquor
penetration in 1/2 hour than was obtained during the 2 hours of natural
penetration at atmospheric pressure. Removing the air from the chips be-
fore the hydrostatic impregnation resulted in further acceleration of
liquid movement. To illustrate this, the percentage of chips that remain-
ed submerged in water after the treatment was used as a measurement of
liquor absorption. None of the chips that had been preevacuated (No. 3014,
table 2) floated after treating as compared to only 34 percent sinkage of
the chips from the atmospheric treatment (No. 3009, table 2).

The strengths of the pulps from the 1/2-hour forced-penetration treatments
were as high but not higher than those of the 2-hour natural-soak pulp
(table 3). This indicated that even though the chemical had reached the
center of the chips in 30 minutes when pressure was used, this time was
not enough for the desired chemical reaction to take place. For this
reason, and because of the lack of opportunity to explore the possibili-
ties for atmospheric-pressure treatment, the larger-scale treatments were
of 2-hour duration with 11 atmospheres of pressure being applied to the
liquor during the first 1/2 hour to ensure complete penetration. Since
the pulps were very bulky, the concentration of the treating liquor used
to obtain maximum pulp strengths was 75 grams per liter.

Fiberizing the softened Yucatan cold soda chips in 1 pass through the
36-inch attrition mill required moderate amounts of energy (table 4).
Two of the pulps produced were recycled through the mill to increase
their densities and strengths. The second pass through the mill required
larger amounts of energies because of low operating efficiencies. This
difficulty would be overcome in commercial practice by refining et higher
consistency than was possible during these trials.

Rept. No. 2013	 -5-
•



•Effect of Temperature 

Increasing the temperature of the caustic soda solution from room tempera-
ture to 47° C. increased the rate of liquor penetration and produced softer
chips from the Yucatan mixture (No. 3074, table 2). The pulp was darker
in color, however, and probably would have been more difficult to bleach.

Bleaching Experiments 

All of the unbleached Latin-American cold soda pulps were light brown in
color and had brightnesses of 32 to 37 percent, much too low for use in
newsprint.

The cold soda pulps were bleached in a single-stage process with calcium
hypochlorite. Previous experiments in brightening cold soda pulps made
from Temperate-Zone hardwood had shown calcium hypochlorite to be more
effective than other bleaching agents commonly used for groundwood pulps.
The amount of bleaching chemical used varied from 10 to 15 percent and
was reported as available chlorine based on the moisture-free weight of
the pulp. Other bleaching conditions are given in table 5. The bleached
pulps had brightnesses ranging from 56.6 to 69.2 percent.

The Loss in pulp yield in bleaching averaged about 2 percent based on the
original moisture-free wood. Bleaching caused very little change in the
strength, density, and freeness of the pulps. There was no change in the
opacity of the bleached Yucatan cold soda pulp as the freeness was Lowered
from 430 to 250 milliliters in a test beater.

Pulp Screen Classification

The distribution of fiber sizes in the bleached cold soda pulps were deter-
mined by screen fractionation tests by using an Appleton Classifier. In
comparison with a commercial softwood groundwood pulp (table 6), the cold
soda pulps were found to have less coarse material, higher intermediate
fractions, and fewer fines. Lowering the freeness of the Yucatan cold
soda pulp from 430 to 250 milliliters decreased the fiber-length index
from 0.131 to 0.100.

The cold soda pulps made from short-fibered woods had fiber-length indexes
similar to those of the groundwood pulp made from a long-fibered wood.
This showed that the cold soda treatment had helped preserve the fiber
length during the mechanical fiberizing. The chemical treatment also re-
sulted in the cold soda pulps having stronger bonds between the fibers, as
was shown by the higher strengths of the cold soda pulps compared to those
of the softwood groundwood pulp (table 6).

Bept. No. 2013	 -6-



• The fiber-length index of the Latin-American pulp was lower than that of
bleached cold soda pulp made from aspen (table 6) in the same freeness
range. This fact, coupled with strength data, indicated that the fiber
separation during the fiberizing operation was not so satisfactory for
the woods tested in this study.

Papermaking Experiments 

Newsprint papers of a standard 37-pound weight (500 sheets 25 by 40 inches)
were made on a 12-inch experimental Fourdrinier paper machine from the
bleached Latin-American cold soda pulps. Eight paper-machine runs were
made. The pulp furnish, freeness at the headbox, and properties of the
sheets are given in table 7.

The cold soda pulps were beaten lightly before papermaking for periods of
5 to 10 minutes. The pH value was adjusted to about 6.o with sulfuric
acid and further to 5.0 with alum. These conditions were constant for all
runs. In 2 runs, 15 percent clay was added to the beater stock. Two
trials were made with 30 and 40 percent of a commercial groundwood pulp
made from a spruce-aspen mixture added to the Yucatan cold soda pulps.
Another run was made with 20 percent semibleached southern pine sulfate
pulp present. The sulfate pulp was beaten for 35 minutes to a freeness
of 515 milliliters.

No serious difficulties were evident during the runs on the paper machine.
The strength of the wet web was from fair to good for the runs made from
100 percent Yucatan cold soda pulp. There was a tendency for the sheet
to stick on the first press roll. The furnishes containing clay and ground-
wood pulp had poor wet strengths, while the furnish with the sulfate pulp
present had very good wet strength and did not stick on the press rolls.

The eucalyptus cold soda pulp had poor wet strength, so that a pickup
felt was needed to lift the sheet from the wire. There was also some
sticking at the first press.

The formation in all the papers was uniform. The papers made from the
Yucatan cold soda pulp that was fiberized to a freeness of 430 milli-
liters had a number of small shives present (Nos. 4304, 4305, 4306, and
4307). Papers made from the Yucatan pulp that was refined to a lower
freeness of 250.milliliters (Nos. 4351, 4352, and 4353) had very good
appearance and contained very few shives. The presence of shives in the
pulp was believed to have been partially caused by the incomplete fiber-
izing of the chips from the species ramon (Brosium alicastrum) that re-
mained hard after the caustic soda treatment.

The strengths of all,the experimental papers containing 100 percent cold
soda pulps were about equal or above those of a commercial newsprint paper
used for comparison (table 7). The opacities of these sheets were in a

Rept. No. 2013	 -7-



•low range of 78.4 to 81.1 percent. Adding clay or groundwood pulp to the
Yucatan pulp furnish increased the opacity to a value as high as 87.6 per-
cent, just below the 88 percent considered as a permissable minimum for
the United States market..2

All of the experimental papers were more bulky and porous than commercial
newsprint, even though a maximum pressure was applied at the wet-press
section in an attempt to densify the sheet. The best-quality paper, from
a newsprint standpoint, was made by using 40 percent groundwood pulp and
6o percent bleached Yucatan cold soda pulp. The sheet containing 20 per-
cent southern pine sulfate pulp had very good strength properties but had
a low opacity of 77.3 percent.

The brightnesses of the experimental papers, which were 59.8 to 65.7 per-
cent for the runs made with the Yucatan pulp and 69.8 percent for the
eucalyptus run, were all higher than the value of about 58 percent usually
obtained in commercial newsprint.

Conclusions 

Although there was no opportunity in this work for thorough exploration
of the applicability of the cold soda process to the woods used, the
following general conclusions may be drawn:

1. The mixtures of eucalypts from Brazil and the mixture of tropical
hardwoods from Yucatan tried in this investigation can be successfully
pulped by the cold soda process.

2. Within the limits of these experiments the strengths of the cold soda
pulps from these species mixtures increase as the concentration of the
chemical in the treating liquor increases. The pulp strength also in-
creases as the pulp is processed to a lower freeness.

3. The cold soda pulps made from the species mixtures are not so strong
at the same freeness as the best cold soda pulps made from poplars.

4. The cold soda pulps from these mixtures can be bleached with economical
amounts of calcium hypochlorite to brightnesses of 56 to 70 percent.

5. Papers made entirely from the bleached cold soda pulps had adequate
strength and brightness for newsprint but were more transparent and porous
than the conventional product.

6. A good-quality newsprint paper can be made from a mixture of the Yucatan
cold soda pulp and groundwood pulp, although printing tests would be needed
for complete evaluation.

2"Study of Newsprint Expansion." A progress report of the U. S. Department
of Commerce to Subcommittee No. 5 of the Committee on the Judiciary,
House of Representatives, October 1952. •
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• Table 1.--Physical properties of several Latin-American
hardwoods 

Wood	 :	 Properties

Country • Common : Botanical name 	 :Specific: Den- : Average
name	 :	 •	 1:	 1 :diameter

.gravity— sity— : of log

	

:Lb. per:	 In.
:	 :cU. ft.:

Yucatan, :Ramon	 :Brosium alicastrum : 0.700 : 43.7 : 10.8

Mexico	 :Jujub	 :Spondias mombin	 : .320 : 20.0 : 8.4

:Ceiba	 :Ceiba pentandra	 : .289 : 18.0 : 13.0

:Tatsi	 :Pisonia aculutea	 : .496 : 30.9 : 7.4

:Chaca	 :Bursera simaruba	 : .365 : 22.8 : 10.3

:Kochle	 :Cecropia obtusifolia: .341 : 21.3 : 7.8

:Pixoy	 :Guazuma tomentosa	 : .493 : 30.8 : 8.1

:Huano	 :Sabal japa	 : .533 : 33.3 : 6.5
:	 .	 .	 .	 .

Brazil,	 :Eucalyptus:E. saligna	 : .585 : 36.5 : 3.9

South	 •.	 :E. tereticornis	 .575 : 35.9 : 4.6

America :	 :E. kirtoniana	 .513 : 32.0 : 4.5

:E.alba	 .56o : 34.9 : 5.o

1
—Ovendry weight and green volume.
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Table 3.--Strength properties
1
- of unbleached Latin-AmeriCan

cold soda pulps (pulp freeness = 250 milliliters,
Canadian Standard) 

Treatment : Wood
No.	 :

: Pulp :Bursting:Tearing:Tensile :Fold- :Density
:yield :strength:resist-:strength: ing :

ance :(break- :endur-:
ing	 :ance :

length):

3018 :Yucatan

:
:

Per- :Pts. per:Gm. per: M. :Double:Gm. per
cent :lb. per :lb. per: :folds : cc.

2
rm.-

• 2
rm.-

•

LATIN-AMERICAN MIXTURE

:mixture : 89.5. 0.25 : 0.68 : 2,800 : 2 : 0.43
3017 :...do 	 • 86.7	 : .35 • .75 : 3,600 : 6 : .50
3009 :...do 	 • 84.6 : .42 : .81 : 4,200 : 7 : .52
41224123 :...do 	 85.2 : .5o : .8o : 5,000 : 15 : .54
41272 :...do 	 86.9 : .31 : .71 : 3,260 : 3 : .50
3014 :...do 	 84.0 : .32 : .75 : 3,550 : 5 : .49

UNITED STATES HARDWOODS

2968, 2969 :
and 2970 :Aspen : 90.0 : .72 : .76 : 6,750 : 165 : .67
4118 :Cottonwood: 91.3 : .54 : .95 : 5,150 : 34 : .63

1
-The pulps were processed in a 1.5-pound test beater unless otherwise

noted.
2
-Ream of 500 sheets--25 by 40 inches.

Refined to a 250-milliliter freeness in a 36-inch disk mill.

•

•
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• Table 4.--Conditions and results of fiberizing Latin-American 
cold soda pulps 

	

Mill : Treatment : Material : 	 Fiberizing energy	 : Pulp
run :	 No.	 :	 : 	  	 : freeness
No. 1	 :	 :First pass: Second : Total :(Canadian

:	 : pass :	 :Standard)

Hp.-days :Hp.-days:Hp.-days: 	 Ml.
: per ton :per ton :per ton :

1008 : 4122, 4123 :Yucatan
: mixture	 30.9	 	  30.9 :	 400

	

1009 : 4125	 	 do	 •	 6.8	 : 45.7 : 52.5 :	 270

	

1012 : 4127	 	 do...::	 21.2	 : 25.2 : 46.4 :	 250

944 : 4062, 4063 :Eucalyptus:
: mixture •	 •	 •125.5	 500

•

1
Energy consumed in 2 passes.
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