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Abstract

Report focuses on the capacity of woodpul p
mlls in the United States to produce pulp.
The location, type, and capacity of each

mll in 1974 is enunerated. Trends since 1920
are reported on nunber and capacity of mlls,
types of pulp produced, and regional distribu-
tion of mlls, as well as levels of production
of woodpul p and consunption of pul pwood.
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WOCDPULP M LLS IN THE UNI TED STATES IN 1974

By
DAVID B. MKEEVER, Research Forester
Forest Products Laboratory,l_ Forest Service

U S. Departnment of Agriculture

| nt roduction

Over the past half century the production of woodpulp in the United States has

expanded rapidly and the industry has changed in many ways. Production of

woodpul p in 1920 was 3.8 nillion tons, being produced by 323 mlls. By 1974,

48.4 mllion tons of woodpulp were produced by 349 nills. MIIs in 1920 were

capabl e of producing an average of 47 tons of pulp per day. By 1974 the
average daily capacity reached 426 tons, nine tines the 1920 average.

A regional redistribution of pul ping capacity has been taking place since
1920. At that time, the Northeast had 61 percent of all mlls, which were
capabl e of producing 64 percent of the Nation's woodpul p. Today the South,
with 41 percent of the nmills (nore than any other region), can produce 62 per-
cent of the Nation's woodpul p.

Significant changes in the use of different pul ping processes have occurred.
Sul fate pulping (kraft), which in 1920 accounted for only 5 percent of total
production, now accounts for 68 percent of all woodpulp produced. Its growth
has largely been in the South and at the expense of the sulfite, groundwood,
and soda pul ping processes. These changes have influenced the relative use of
har dwoods and softwoods as raw naterial.

In 1974, 31 percent of all woodpulp was produced from roundwood mill residues.
This differs markedly from 1920 when wood residues accounted for only 4 percent
of total pul pwood consumption. The growth in residue consunption was nost

rapid between 1920 and 1965. Most mmjor sources of roundwood mill residues

are now being utilized and little increase in their proportion of total pul pwood
consunption is expected in the future.

The environnental noverment of the late 1960's and early 1970's has not been
wi thout inpact on the woodpul p industry. Many of the marginal producers and
the smaller, less efficient nmills are being forced out of the market by mlls
incorporating the latest production and pollution control technologies. This
trend should affect the types of woodpulp produced in the future. G oundwood
mlls, for exanple, are expected to increase in inportance in the future due
to the low level of pollutants produced and to the efficiency in pul pwod
conversion. To produce a ton of groundwood pulp in 1974, less than 1 cord of
pul pwood was required. Sulfite pulp production required over 2 cords of

pul pwood per ton in 1974, Sulfite pulp is expected to | ose much of its inpor-
tance as a major pulp type in the future.

1 Maintained at Madison, Ws., in cooperation with the University of
W sconsi n.
-



Nunber of Pulp MIIs

Tot al

In 1974, 349 woodpulp nmills in the United States included 15 idle mlls and 4
mlls under construction (tables 1 and 2). In this study, a woodpulp mll is
defined as a manufacturing facility used to produce a specific type of woodpul p,
such as sulfate or groundwood. A woodpulp plant is defined as a manufacturing
facility used to produce woodpulp at a single location. Two or nore nills
operating as a unit at a single location would therefore be considered one
plant. As such, 292 separate plants were in operation in 1974,

Tabl e 2 and the production map near the back of the report show t he woodpul p
mils inthe United States in 1974 by location, type of mll, and daily capac-
ity.

Based on Lockwood's Directory of the Paper and Allied Trades, there were 11
nmore woodpulp mills in 1974 than in 1960; however, there were 9 fewer nmills in
1974 than in 1970 (table 3).

By Type

Di vergent trends in the nunber of woodpulp mlls by type of pulp produced are
evident. The nunber of sulfite, groundwood, and soda pulp mlls has steadily
declined since 1920 while the nunber of sulfate and defibrated/ exploded nmlls
has increased steadily (fig. 1). Over the past 14 years the nunber of sem -
chemical pulp mlls has remained relatively constant varying by only 2 from an
average of 46 mlls; the nunber of cheminechanical pulp mlls has increased
from3 to 8.

By Region

Regional Iy, the nunber of woodpulp mills in the South has grown from24 in
1920 to 144 in 1974; in the West the growh was from16 in 1920 to 73 in 1974
(table 4). In the Northeast woodpulp mlls have decreased from 197 in 1920 to
62 in 1974. In the North Central States mll nunbers have varied froma high
of 86 in 1920 to a low of 60 in 1950. Currently there are 70 mills in the
North Central region.

In 1974, 41 percent of all woodpulp mills in the United States were in the
South, 12 percent in the West, 20 percent in the North Central, and 18 percent
in the Northeast (fig. 2). Since 1920, the South and West have increased
their proportion of pulp nmills while the Northeast and North Central regions
have decreased.

Daily Capacity of Pulp MIIs

Tot al

The total daily capacity of the 349 woodpul p producing mills in the United
States in 1974 was 149,000 tons (table 1). In this study, daily capacity is

2.
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defined to be the ambunt of woodpul p that coul d be produced under norma
conditions during a 24-hour tinme period with full use of equiprment and an
adequate supply of pul pwood and labor. Daily capacity increased from
137,000 tons in 1970 and from 83,000 tons in 1960 (table 3). The rate of
growth in total daily capacity dropped to 2.1 percent for the period 1970 to
1974 from 5.2 percent for the 10-year period beginning in 1960

By Type

In 1974, the 120 sulfate mills in the United States had a total daily capacity
of nearly 99,000 tons, some 67 percent of total daily capacity. As recently
as 1960, sulfate mlls accounted for just 55 percent of total daily capacity
(table 3). No other pulp type accounts for nore than 10 percent of total
daily capacity.

By Region

The South, the principal pulping region, accounted for 92,723 tons or 63 per-
cent of total daily mll capacity in 1974 (table 4). O this, 80 percent was
the sulfate process. Total daily capacity in the West was 18 percent while
the Northeast and North Central regions accounted for 10 percent and 9 percent
respectively, of total daily capacity.

Aver age

Al t hough the total number of woodpulp mills in the United States has fluctuated
widely since 1920, the daily capacity of the average woodpulp nmill has increased
steadily from47 tons in 1920 to 244 tons in 1960, reaching 426 tons per day

in 1974 (table 4). Between 1960 and 1970 average mill capacity in the United
States was growing at an average annual rate of 4.6 percent (fig. 3). Regiona
growth during this period was quite dramatic, being not less than 3.2 percent
per year. Decreased growth was experienced in the 1970's as nany nills,
particularly those in the South, approached optinum operating size. The

Nort heast was the only region where a high growh rate was maintained

The pul ping capacity of the average mill in the South, 644 tons per day in
1974, far exceeds that of any other region. The Wst was second with an
average nmll size of 377 tons per day, the Northeast third at 249, and the
North Central last with an average mill capacity of only 187 tons per day.
These regional differences reflect when the capacities were installed and al so
different economes of scale between najor pulping processes

Annual Capacity of Pulp MIls

Tot al

Daily capacity, when multiplied by the nunber of schedul ed days of operation
for each mll, resulted in an estimated annual capacity for woodpulp nmills in

-5-
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1974 of 52 mllion tons (table 5). Between 1960 and 1970 annual capacity
increased from 30 to 46 nmillion tons, an average annual increase of 4.5 percent
(fig. 4). Since 1970 capacity growth has dropped to 2.9 percent per year.

This is well below the 6.2 percent growh trend that was experienced during

the rapid postwar expansion years of 1945-1960

Annual production of woodpul p has been consistently bel ow annual capacity
(fig. 5). Since 1960, annual production has averaged 91 percent of capacity.

By Type

During the period 1960 to 1970, sulfate pulp nmlls increased capacity at an
average annual rate of 6.6 percent, the fastest rise of any mll type (fig 4.).
Defi brated/ exploded nmills rose second fastest at 4.4 percent. Average annua
rates of growth for other mll types ranged from 3.0 percent for sem chem ca
pulp mlls, 2.6 percent for dissolving and special al pha, 1.4 percent for
groundwood to 2.0 percent for sulfite. From 1970 to 1974 the average annua
growh rates for all nmill types except defibrated/ expl oded either decreased or
remai ned constant. Defibrated/ expl oded pul ping capacity increased at the rate
of 8.7 percent per year, followed by sul fate, semichenical, dissolving and
speci al al pha, groundwood, and sulfite. G oundwood capacity actually decreased
by 51 tons per year during this period.

In 1974 sulfate mills captured a record 67 percent of total annual woodpul p

mll capacity, nearly twice the 1940 level (fig. 6). Sulfite capacity dropped
from27.7 to 4.6 percent of total pulp capacity. Goundwood, although nearly
doubl i ng capacity since 1940, dropped from23.4 to 8.9 percent of total annua
capacity in 1974. Soda pul p became virtually nonexistent, accounting for |ess
than 1 percent of total annual capacity. Al other types of pulp mlls accounted
for nearly 20 percent of total capacity in 1974, remaining fairly constant

since 1960.

Pul pwood Consunpti on

Based on data fromthe U S. Census Bureau and the Anerican Paper Institute,
consunption of pul pwod per ton of woodpul p produced has renai ned surprisingly

constant over the past 54 years. In 1974, 1.54 cords of pul pwood were required
on the average, to produce 1 ton of woodpulp (table 6, fig. 7). Mich variation
between types of pulp produced was evident. Sulfite pulp and dissolving and

special alpha pulp required over 2 cords of wood per ton of pulp produced
whil e groundwood, semichenical, and defibrated/ exploded pulp required only
1 cord per ton. Sulfate pulp was intermediate at 1.7 cords per ton. In
general, those pulp types with |ower consunption/production ratios, i.e.
sul fate, defibrated/ exploded, and senichenical have been experiencing nore
rapid growth than those with higher ratios (fig. 5)

Total pul pwood consunption has been increasing steadily since 1920, keeping
pace with woodpul p production. The average annual rate of increase for both
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pul pwood consunption and woodpul p production since 1920 was about 4 percent.

In 1974, 75 million cords of pul pwood were consumed. O this, 69 percent was
conventional roundwood pulp (table 7), with the remaining 31 percent being
roundwood nill residues. From 1920 to 1965 the average annual rate of increase
in the proportion of residues used in woodpul p production was 4.2 percent.

Since 1965, this rate has dropped to 2.4 percent due to scarce additiona
sources of usable residues. The increase in the use of residues in woodpul p
production has led to a decline in the relative inportance of softwood round-
wood. In 1974 softwood roundwood accounted for 51 percent of total consunption,

well below a high of 88 percent in 1940. Since 1960, hardwod roundwood has
remai ned around 17 percent of the pul pwood production.

Pul pwood Producti on

The donestic production of pul pwood in the United States, as a percentage of
the total production of all roundwood tinber products (excluding firewood),
has increased steadily since 1920 (table 8, fig. 8. Fromb5 percent in 1920
pul pwood currently accounts for 37 percent of all roundwood tinber products
produced. Nearly half of all the wood fiber processed in the United States in
1974, including mll residues, went through pulpnills. Between 1920 and 1960,
pul pwood as a percentage of total production increased at an average annua

rate of 4.5 percent per year. Since 1960, the rate of growth has dropped to
1.8 percent per year.
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Tabl e

1.--Number and 24- hour

daily Capac|ty1 of woodpulp nills in the United States, 1974

Region - State

Type of mill

'
Sulfite : Sulfate s (koundvoodix Chemi- H Soda

Sesmi- : Defibrated

: Total H H :
tm—— o gom——— toem———t :+ mechanical i-—===:;==e—--: chemical : : H
:Mills:Daily :Mills:Daily :Mills:Daily :Mill ily tee-ee:--eee-:;Mills:Daily :-----:~-----:Mills:Daily 3
H :capac-: :capac-: rcapac=: :capac~:Mills:Daily ¢ scapac=-:Mills:Daily : :capac-: :capac-:
: : ity ¢ s ity t ity ¢ 1 ity icapac-: : ity :capac-: : ity : ity ¢
H : : H H s H H 3 : H : ity : s : :

: No. : Tons : No. : Tons : No. : Tons : No. : | 33 H] Tons : : No. : Tons : No. : Tons :

Northeast : % ] s s t ] s t : H : s : t H : H H
Connecticut H 1: 35: 0 : : 0 : 0: 0: O: 0 : 0: 0 : 0: 0 : 0: 1: 35: 0 : 0:
Maine : 25 : 7,913: 5:1,630: 6 : 2,910: 14 : 3,373: O : 0: 0 : 0: 0 : 0: 0 : 0: 0 : 0:
Maryland H 2 819: 0 : : 1l: 7n9: 0 0: 0: 0: 0 : 0: 0 : 0: 1: 100: 0 : 0:
New Hampshire : 5 : 1,480: 2 : 230: 1: 700: 0 0: 0: 0: 0 : 0: 2 550: 0 : B 30 : 0:
New Jersey : 4 : 317: 0 : 0: 0 : 0: 0: 0: 0 : O: 0 : 0: 0 0: 3 317: =1 : 0:
New York : 14 1 2,205: 42 350: 1: 590: 7: 7901 2 240: 1 : 135: 0 : 0: 1: 100: O: 0:
Pennsylvania H 9 : 2,365: -1 : 0: 3 870: 0 0: [+ 0: 0 : 0: 2 790: 3 705: 0 : 0O:
Rhode Island : 1: 250: 0 : 0: 0: 0: 0 02 0 s 0: 0 : 0: 0 : 0: 1: 250: 0 : 0:
Vermont s _1: 50: _0: : 0 O: _1: 50: _0: 0: _O: 0: _0: 0: _0: 0: 0 : 0:

Total : _L_Z $15,434: A +_2,210: 12 5|7B9l £ 3 4‘213l —2 t 240: _1 : 135: s‘ + 1,340: 10 : 1,500: _1: Q:

North Central : s H 3 : B 1 T ] 1 1 3 s s H H 3 3 :
Illinois H 7: 587: 0 : 0: 0 : 01 1 30: O : 0: 0 : 0: 1: 200: 5 : 357: 0 : 0:
Indiana : 2: 370: 0 : 0: 0 : 0: 0 0: 0 02 0 : 0: 2 : 370: 0 : 0: 0 : 0:
Towa i 2: 230: 0 : O: 0 O: 0 03 0 (13} 0 : [o23 1 140: ) 90: 0 : 0:
Michigan : 10 : 2,512: 0 : 0: 2 840: 3 262 0 0: 0: 0: 3 845: 2 565: [+ 0:
Minnesota : 12 : 2,638: 1: 120: 2 : 720: 5 ¢ 1,118 1 50: 0 : 0: 1. 300: 2 330: 0 : 0:
Missouri : 2: 150: 0 : 0: 0 : [+ 23 0 0: 0 : t 0 : 0: 0 : 0: 2 : 150: 0 : O:
Ohio : 6 : 1,620: 0 : 0: ) S 600: 0 0: 0 : O: 0 : 0: 2 : 750: 3 270: 0 : 0:
Wisconsin : _29 :_4,990: 11 : 1,567: _ 4 : 1,284: _lq : 1,067: _ 1 : 200: _ 0 : 0: _2: 820: __ 1 : -52: _0: H

Total : 70 :13,097: 12 : 1,687: 9 : 3,444: 19 : 2,477: 2 : 250: 0 : 0: 12 : 3,425: 16 : 1,814: O : 0
= == = — — — — — — —

South B H s H H H H H] s H H H H H H H : : :
Alabama : 19 :12,608: 0: : 13 :10,395: 3 : 1,440: 0 : H 0 : 0: 2 : 725: 1 : 48: 0 : O:
Arkansas B 9 : 4,554: 0 : 0: 6 : 3,980: 1. 400: 0 : 0: 0 : 0: 0 : O: 2 174: 0 : :
Florida : 11 : 9,695: 1 420: B8 : 8,975: 0 : 0: 0 : : 0 : 0: 1: 200: 1: 100: 0 : :
Georgia : 17 :14,870: 0 : 0: 11 :13,580: 1 300: 1 : 250: 0 : 0: 2 : 640: 2 100: 0 : 0:
Kentucky : 3:1,200: 0: i 2 : 900: 0 : H 0 : 0: [+ Y 0: 1: 300: 0 : : 0 : 0:
louisiana : 19 :11,275: 0 : 0: 11 : 9,425: 2 0 : 0: 0 0: 4 :1,160: 2 : 120: 0 : H
Mississippi : 8 : 6,000: 0 : : 4 : 4,535; 1: 0: 0: 0: 0: 0 : : 2 300: 1 : 1,000:
North Carolina : 10 : 6,285: 0 : 0: 5 : 5,320: 0 : 0: 0: 0 : 0: 2: 520: 3 445: 0 : 0:
Oklahoma : 4 : 2,300: 0 : 0: 1:1,300: 0 : 0 : 0: 0 0: 1: 500: 2. 500: 0 : 0:
South Carolina : 10 : 7,620: 0: 0: 4 : 5,430: 2 0 : s 0 : : 2 880: 2 : 660: 0 : 0:
Tennessee : 10 : 3,220: 0 0: 2 : 1,200: 2 : 1 200: 1: 250: 3: 725: 1: 300: 0 : 0:
Texas : 12 : 6,205: 0 : o: 6 : 4,660: 3. 0 : 0: o O: 0 : 0: 33 i 365: 0 : H
Virginia 12 : 6,891: _ O : O: _ 4 :.4,524: _1 : _0: 0: 0 0: __5:1,812: =2 : 330: _ 0 : 0:

Total : 144 :92,723: _1 :___420: 77 :74,224: 16 : 2:__4s50: _1 250: 23 :_7,462: 23 : 3,442: _1 :_1,000:

West : H : H : H : H : H : : : : H B : :
Alaska : 2 : 1,240: 2 : 1,240: 0 : 0: 0 : 0: 0 : 0: 0 : 0: 0 0: 0 : 0; Q . 0
Arizona B 2: 820: 0 : 0: 1: 600: 1: 220: 0 : 0: 0 : 0: 0 : : 0 : 0: 0 0:
California : 11 : 3,215: 0 : O: 4 : 2,190: 0 : : 1: 75: 0 : 0: 1 450: 3 175; 2 : 325:
Idaho : 1 850: 0 B 1: 850: 0 : 0: 0 : 0: 0 : 0: 0 : H 0 : . 0 : 0:
Montana B 1 1,150: 0 : 0: 1 :1,150: 0 : 0: 0 0: 0 : 0: 0 : : 0 0: o ; 0;
Oregon 26 5 : B870: 7 : 4,995: 6 : 1,490: 0 : 0: 0 : 0: 3 5 : 660: 0 : 0:
Washington _30 11 : 4,062: _8 : 5700: 6:_876: 1 :  80: 0 : 0: _3 1. 60:_o0: 0:

Total iKY 18 : 6,172: 22 :15,485: 13 : 2,586: _2 :__155: _ O : 0: 7 _9:__89: _2:__325:

United States : s : ‘e B : : : : : : : : : : . : . :

Total : 349 :148,762 41 :10,489: 120 :98,942: 70 :14,751: 8 : 1,095: : 385: 46 :14,117: 58 : 7,658: 4 : 1, ;

Total
plants
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=Includes one mill with capacity unknown.
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1974.
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Table 7.--Annual pulpwood consumption in the
United States

Total : Roundwood

e e

Year : Residues

:  pulpwood i it

: consumption : Softwood : Hardwood :

;Million cords: Pct ; Pct : Pct
1920 : 6.1 : 85 : 11 : 4
1930 : 7.2 : 79 : 13 : 8
1940 : 13.7 : 88 : 11 : 1
1950 : 23.6 : 80 : 14 : 6
1960 : 40.2 : 66 : 17 : 17
1965 : 52.2 : 58 : 17 : 25
1970 : 67.5 : 54 : 17 : 29
1974 : 74.5 : 51 : 18 : 31

Source: Woodpulp Mills in the United States, USDA Forest Service, 1961.
Current Industrial Reports, Pulp Paper & Board, Series M26A,
U.S. Department of Commerce, 1963, 1965, 1970, and 1974.
Woodpulp and Fiber Statistics, American Paper Institute, 1975.
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Table 8.--Production of pulpwood in the United States as a
percent of total production of roundwood
timber products

Year : Domestic production

: Total ; Pulpwood
Million ft° Million ft>  Pct
1920 : 7,800 : 385 : 4.9
1930 : 6,385 : 470 : 7.4
1940 . 6,990 : 950 : 13.6
1950 8,525 : 1,500 : 17.6
1960 : 8,920 : 2,575 : 28.9
1965 : 10,540 : 3,095 : 29.4
1970 : 11,120 : 3,835 : 34.5
1974 . 11,395 : 4,200 : 36.9

Source: The Demand and Price Situation for Forest Products, USDA Forest
Service, 1958.
The Demand and Price Situation for Forest Products 1974-75, USDA
Forest Service, 1975.
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G ossary of Terns

Capaci ty. The tonnage that coul d be produced during a stated tine period with
full use of equipnment and an adequate supply of pul pwood and | abor, with each
mll operating under normal conditions.

Chemi mechanical pulp. A pulp produced primarily through mechanical fiberiza-
tion. MIld chenmical treatments are enployed to inprove the quality of the
pulp. The pulp produced is usually coarse fibered

Defibrated pulp. A pulp produced nmechanically by neans of a nmachine known as
a defibrator. In this process, wood chips are continuously fed into a steam
heated chanber, and the mechanical separation of the fibers then takes place

at elevated tenperatures. Hardwoods or softwoods may be used in the manufac-
turing process. The yield is high, ranging from90 to 95 percent on a bonedry
basis. The resulting pulp is honmogeneous and free and has good felting proper-
ties. Defibrated pulps are used principally in the manufacture of hardboard,
insulating board, and roofing felt.

Dissolving pulp. Mdified sulfite and sulfate pulp used in products which

i nvol ve a chenical conversion of the cellulose fiber into a different physica
formor to sone cellulase derivative. Hgh brightness, cleanliness, and
freedom from nmetallic conpounds are inportant.

Expl oded pulp. A pulp produced from al nost any kind of wood by subjecting the
chips to a very high steam pressure for a short time, usually less than a
mnute. Sudden rel ease of the pressure produces a violent internal explosion
in the cell spaces of the wood, tearing the fibers apart and reactivating the
lignin so that it can forma new bond with the fibers. The resulting pulp is
brown in color and is used in the nmanufacture of a hardboard suitable for use
as a building and insulating material and as a substitute for netals or |unber
in the manufacture of a wide range of industrial products.

G oundwood pulp. The pul p produced by taking short logs after they have been
barked and cleaned, and pressing these |ogs sideways against a revol ving
natural or artificial pulpstone, thereby reducing themto a fibrous mass of
short fibers, which discolors in time on exposure to light and air. The wood
is alnost always from softwoods, although in certain pulp hardwods are used
Freedom from pitch is desirable. Goundwod pulp is used in papers where
permanence and strength are of minor inportance, but where absorbency, bulk,
opacity, and conpressibility are the chief characteristics desired

Pulp. See "Wodpul p."

Pul pwood. The wood used in the manufacture of woodpul p.

Scr eeni ngs. Screenings are produced from the coarse fibers, fiber bundles,
shives, partially cooked chips, and other materials remved from unbl eached
wood pulp in the screening operation. After separation by screening, it is

the usual practice for the pulp mll partially to defiber this naterial by
mechani cal neans, such as a jordan or other refiner, before running it into
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| aps or sheets. Screenings are used principally in the manufacture of coarse
grades of paper and paperboard, such as mll wapper, and as a substitute for
chi pboard, corrugating material, and insulation board. Screenings are produced
in all the chemical pulping processes, but normally only the screenings from
the sulfate, and acid and neutral sulfite processes are used commercially.

G oundwood screenings are occasionally refined and admi xed with virgin stock
and may be used in the coarsest grades of board.

Sem chemical pulp. Semichenical pulp is so called because only a part of the
ligneous part of the wood is renoved during cooking, and consequently, high
yields are obtained from this process. The term "semichenical" indicates a
relatively mld degree of cooking, such as a quick-cook sulfite or sulfate
cook, and is not specific to any of the chemical pul ping processes. After
cooking, the softened chips are nechanically disintegrated by a suitable
refiner. Although sone semnichenical pulp is now being bl eached by the peroxide
nmet hod for use in the manufacture of printing papers, this type of pulpis
chiefly used in the unbleached state, and is characterized by a relatively |ow
col or (dependent upon the wood used) and yields a sheet of paper or board that
has a dense formation and a high degree of stiffness and rigidity.

Soda pul p. The termused for the pulp in which the active cooking agent is
caustic soda, the digestion taking place at fairly high tenperatures. Soda
pulp is made principally from broadl eaf woods, such as aspen, birch, maple,

gum and tulip poplar. Wen bleached, it reaches a fairly white color. In
general, owing to the natural shortness of the fiber (1 to 1.5 nm), it possesses
very little physical strength but inparts the desirable properties of snooth-
ness, bulk, opacity, and uniform formation for printing requirenents. Some
soda pulp is also made from coniferous woods. This pulp is soft in texture

and is stronger than that reproduced from broadl eaf woods.

Sulfate pulp. A termcommonly used for all grades of pulp cooked by the
process in which the nakeup chemical is essentially sodium sulfate. Oiginally,
sulfate pulps were used for the mpst part in the manufacture of various grades
of paper and paperboard where physical strength was of primary inportance.
However, increasing anmounts of sulfate pulps are being used for absorbent

ti ssues, wadding, and for chem cal conversion grades. Although the stronger
grades are made from softwoods, very large quantities of hardwood kraft pulps
are produced.

Sulfite pulp. Although some bleached sulfite is made from hardwoods, it is
usual ly manufactured from coniferous woods of low resin content, such as
spruce, balsam fir, and hem ock, by dissolution of the Iigneous material
(lignin) with calcium bisulphite cooking acid. Dolomte linmes, containing a
fair percentage of magnesium along with the calcium are sonetines used when
economcal. Sulfite pulp is used either bleached or unbleached in nearly all
classes of papers, and bleached sulfite pulp is used in the manufacture of
rayon and cellulose esters and ethers.

Wod pulp. Wod pulp is pulp manufactured either by mechanical or chenical
means or both from softwood or hardwood trees. It is used as part or all of

the fiber conposition in practically every type of paper and constitutes
approxi mately 90 percent of the virgin pulp fiber used by the world' s paper
and board industry. In addition to its use by the paper and board industry,
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bl eached and purified chemcal wood pulp is widely employed for rayon and
other products involving a chemcal conversion of the cellulose fiber.

Wodpulp mll. The nmanufacturing facilities used to produce a specific type

of woodpul p, such as sulfite or groundwood.

Woodpul p plant. The manufacturing facilities used to produce woodpulp at a

single location. Two or nore mlls operating as a unit at a single |ocation
woul d be considered one plant.
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