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The History of Papermaking

Paper has been around for nearly 2000 years! Try to imagine
life without it.

Our intellectual and material literacy are dependent on paper.
This type of writing material rescued our hereditary knowledge from
the destructive hand of time. With paper’s help, we can further
augment this heritage and bequeath many things to posterity.
Therefore it is appropriate that paper, which has patiently served
mankind’s progress, should speak about itself and its past.

Prior to the invention of paper, various materials were used for
writing. First soft clay, which transformed into terracotta tablets,
was used. Later it was followed by large plant leaves, animal skins,
parchments, waxsheets and especially papyri. The latter eventually
gave paper its name. The Egyptians found a native reed-like plant,
the so called papyrus, and they used its phloem for making rolls
suitable for writing. Some foreign museums exhibit 5500-year old
papyri.

When papyrus almost disappeared from Egypt, there grew a
need to find another raw material. Parchment was the material that
quickly replaced papyrus rolls. As a matter of fact, parchment was
the depilated, flattened skin of various animals. Lamb, goat or calf
skins were refined to create a very soft and fine surface to write on.

Parchment’s great advantage is that during folding it does not get



EH®D

o
o N

5

BSW@HBE

g

>
);
i d

h=

=

Pulping and Papermaking Technology

broken. This way it was possible to knit more sheets into one book.
The paper we use today has Chinese roots and was invented by
Cai Lun, a courtier to the emperor Han Hedi in A.D. 105. He was
the one who recommended to the emperor that the heavy bamboo
tablets and costly silk with paper be replaced. The emperor accepted
the idea and decreed the dissemination of papermaking. The paper
was made from plant fibers, a plate suitable for writing. Chinese
papermakers used mulberry tree phloem, bamboo fiber, grass, and
other plants as raw material. A small amount of rag scrapings were
mixed in. The fibers were cooked to loosen them up then they were
pulped in a mortar. The pulp then was diluted with water and the
fibers were planked with a bamboo sieve (so called “mould”). A
thin layer of pulp was scooped up on the mould’s surface, throwing
off any excess and holding the mould perfectly level, shaking it from
side to side and front and back as the water drained through (this
“shake” when done correctly, interlocks the fibers into a smooth,
even mat that is said to have good formation). The freshly formed
sheets were then transferred on wood boards: one layer of paper
sheet, one layer of wood board, another layer of paper, wood board
again and so on. This stack was then placed in a hydraulic press
under tons of pressure and the bulk of the water was squeezed out.
The paper was then ready to be dried either in open air or on heated
walls. To make the sheets’ surface writable, a thin layer of rice
starch was brushed on them. The main phases of the technology are
as follows: pulp creation, sheet formation, drying, surface
treatment. These phases have not changed since their invention.
The earliest known paper still in existence was made from rags

about A.D. 150. In about A.D. 610, papermaking was introduced
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into Japan and to other parts of Asia in A.D. 750.

The art of papermaking later find its way to Egypt in A.D.
800 to 900 where it was popularized. The use of paper was
introduced into Europe by the Moors. Gradually, the craft spread
throughout European countries. The first paper mill in England was
established in 1495, and the first such mill in America in 1690.

William Rittenhouse and William Bradford founded the first
North American paper mill in 1690 at Wissahickon Creek, near
Philadelphia. Thanks to a great deal of imagination and hard work,
they successfully collected, separated, cleaned, and recycled old
cloth rags to make America’s first writing papers.

In the early 1800s, Nicholas-Louis Robert of France invented
the Fourdrinier, a machine that produces paper on an endless wire
screen. Fifty years later, papermakers began successfully using
wood fiber to make paper, a process that was introduced in the
United States in the early 1900s.

In 1840, groundwood pulping method was developed in
Germany. The first manufacture of pulp from wood using soda
process was patented on July 1, 1854 to an England inventor named
Hugh Burgess.

In 1866, an American named Benjamin Tilghman developed
the sulfite pulping process. The first mill using this process was built
in Sweden in 1874. This was the dominant pulping process until
1937. At that time, kraft pulping became the dominant chemical
pulping process and still is today. A German chemist, C. F. Dahl,
developed the kraft (from the German word meaning “strong”)
pulping process in 1879. The kraft process had several distinct
advantages: the chemicals used to dissolve the lignin were
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recoverable and tremendous amounts of energy were produced during
the recovery process, and the process could pulp pine trees, a
predominant forest species in the United States. The kraft process
allowed the United States to become a major producer of paper
products.

The digital age has made papermaking faster and more
efficient. Today, papermaking facilities utilize advanced technology
to control operations(such as refiner mechanical pulping, continuous
cooking, continuous multistage bleaching, on-machine paper
coating, twin-wire forming, and computer process control), ensure
high quality, and track deliveries to customers. Also, changes in
society have created new opportunities for papermakers. The rise of
personal computing created a market for paper for home printers,
online commerce created a new market for packaging.

;lew Words ana Expressions}

.

intellectual [iinto'lektfual] adj. A A %t9; B HKEH

literacy ['litorasi] n. #HfE S ; 4L, HHE

rescue ['reskju] n. H# v, T, ¥, L EHRE
hereditary [hi'reditori] adj. (L% F) Hieg; #E8, KE
#

destructive [di'straktiv] adj. J1R#&F (REK) &

augment [o:g'ment] vt. ¥m, #F, ¥k

bequeath [bi'kwiid] ve. - AWML, ¥ (%) 2 (B
A)

posterity [pos'teriti] n. BK, B#; Fi, &F
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appropriate [a'proupriat] adj. 48, #4548
clay [klei] ». £+, B+

terracotta [itero'kota] n. AL+ &

tablet ['taeblit] n. K k4

parchment ['paitfment] n. ¥R 4&K; FRXKFH
papyrus [po'paiores] n. & FE; HKFEHK
phloem [ 'flouem] 7. #1 & 3

depilate [ 'depileit] vz. F--e-:+ R, Heeee *%
calf [kaf] n. 44k, 418

refined [ri'faind] adj. ZTE R, BEH

courtier [ 'kortia] n. HE; R E }@\
decree [di'kriz] n. %4, B4, #4 v. 8HF, 44 %;f,
dissemination [dijsemi'neifon] n. ##%&, ##%, £ & ®
mulberry ['malberi] n. &4t %

rag [reeg] n. A&, A, AK; KBRR

scraping [ 'skreipin] n. ##| ¥ F 694K

mortar ['mota] n. €, Bk, kik

dilute [dai'ljuit] vt. &, #8B adj. X8y, #HBY
plank [plenk] n. BAM, £, KEHARD . Lo L4Rm
sieve [sivl n. %F, M . F, &

stack [steek] n. £ &, %, X ¥

hydraulic [hai'drodik] adj. 5KE £65; KA, KEL
Philadelphia [ filo'delfjo] n. # 3%

Fourdrinier [fus'drinis] n. & adj. ¥ Mi&&i (&)
sulfite ['salfait] TAER 3

predominant [ pri'dominent] adj. & -$ibiie

digital ['didzitl] adj. #F BT, HF#

track [trek] n. #hiE, Ri%, 123
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Raw Materials

Probably half of the fiber used for papermaking today comes
from wood that has been purposely harvested. The remaining
material comes from wood fiber from sawmills, recycled newspaper,
some vegetable matter, and recycled cloth. Coniferous trees, such as
spruce and fir, used to be preferred for papermaking because the
cellulose fibers in the pulp of these species are longer, therefore
making for stronger paper. These trees are called “softwood” by the
paper industry. Deciduous trees (leafy trees such as poplar and elm)
are called “hardwood”. Generally, softwood has higher amount of
fibers while hardwood has higher percentage of vessels. Softwood
fibers are twice as long as hardwood fibers. Because of increasing
demand for paper, and improvements in pulp processing technology,
almost any species of tree can now be harvested for paper.

Paper is made from cellulose fibers that are found in all plant
cell walls. The fibers may come from any one of several plant
sources such as wood, bamboo, cotton, esparto, hemp, jute, sugar
cane, wheat, or rice. A mixture of water and fibers is filtered
through a fine screen to form a sheet of paper. As the wet sheet is
dried, chemical bonds are formed between the molecules in the
cellulose fibers to give the paper its strength. Hemp and jute fibers
are commonly used for textiles and rope making, but they can also

be used for paper. Some high-grade cigarette paper is made from
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flax.

Cotton and linen rags are used in fine-grade papers such as
letterhead and résumé paper, and for bank notes and security
certificates. The rags are usually cuttings and waste from textile and
garment mills. The rags must be cut and cleaned, boiled, and
beaten before they can be used by the paper mill.

Other materials used in paper manufacture include bleaches and
dyes, fillers such as chalk, clay, or titanium oxide, and sizings such

as rosin, gum, and starch.

2.1 Main Components

The main chemical components of raw material for paper-
making include the followings.

1. Cellulose

In cotton, the content of cellulose accounts for more than
90% ; wood and reed also contain 40% to 50% of cellulose. From
the point of view of papermaking, cellulose should be retained as
much as possible in the pulping process, so as to increase the
strength of paper.

2. Hemicellulose

In the plant fibers, hardwood and grass contain up to about
30% of hemicellulose; while coniferous wood contains only about
20% ; and the content of hemicellulose in cotton is even less. In
order to improve the strength of paper, it is also necessary to retain

as much hemicellulose as possible in the pulping process.
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