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Paper Making for 
Non-Paper Maker

Abstract:

Paper is defined as aqueous deposition of fibres. The prime raw material for paper is wood and bamboo 
as well as recycled paper. Main components of wood and bamboo are cellulose, lignin and extractives. 
Paper is made from cellulose which is isolated from raw material. The separation of cellulose from other 
components is called as pulping process. Mechanical, Chemical and Semi Chemical pulping process are 
the main classifications of pulping process. Chemical pulping process mainly sulphate pulping process 
are most widely used all over the World. The paper produced, after use, is biodegradable which is it’s 
special characteristics with recycling is another specialty of paper. Paper conversion is the most important 
source for self-employment at various levels of investment for the local market. Moulded articles of paper 
is substitute for wood, glass and acrylic.There are A to Z varieties of paper while paper is the most 
versatile packaging media for A to  Z items for packing for preservation and transport. Paper is human life
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INTRODUCTION

Paper is a Aqueous deposition of fibers. It is entanglement 
of fibers in aqueous medium. First wet web is formed and 
after drying sheet of paper appeared.

P-	 Permanent Document

A-	 Appearance

P-	 Plain

E-	 Environmental Friendly

R-	 Reasonable Cost 

Raw Material

A)	 Wood 

B)	 Bamboo

C)	 Agricultural Residues
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1)	 Cotton stalks

2)	 Wheat straw

3)	 Rice straw

4)	 Hemp

5)	 Bagasse 

6)	 Various grasses 

7)	 Banana stem

D)	 Recycled paper

1)	 Wastepaper

2)	 Broke/ fresh press cutting

3)	 Old office record

4)	 Road sweeps

Composition of Wood

1)	 Cellulose 

2)	 Lignin 

3)	 Other extractives 

Plant roots absorb water from soil. Leaves absorb Caron-di-
oxide from Air and in presence of Sunlight plant prepare 
their own food. This process is called Photosynthesis. During 
Photosynthesis C, H and O (Carbon, Hydrogen and Oxygen) 
makes various chemical compositions with various numbers 
of C, H and O. Out of the various compositions one of the 
chemical compositions C6H2O6 seems to be stable unit called 
as β- Glucose unit. This is one of the natural monomer forms in 
plants. The number of monomers linked together to form long 
chain molecules is called as polymer and the process is called 
as polymerization. Number of  β-Glucose unit linked together 
to form long chain molecule is called as “cellulose”.

Cellulose is a natural polymer form in the plant which has a 
fibrous structure. This fiber is the most versatile raw material 
for making paper all over the World. Fiber length of various 
species of wood makes their utility for paper making quality 
as well as deciding the commercial production value. 

Another basic building with C H & O unit called as n-propyl-
benzene formed in the plant. On polymerization ‘Lignin’ is 
formed in the plant. This has amorphous nature, which acts 
as cementing material. Lignin plays a very important role 
as “Encrusting” Material. Cellulose a fibrous material and 
Lignin encrusting material contributes the growth of plant/
tree, on maturity leads to a promising raw material for “paper 
making”.

Wood is a source of energy on burning. This is a universal use 
and truth of world, but paper technologists have developed 
innovative technology for conversion of this raw material 
(wood) in a most versatile product ‘PAPER’ and used the 
tradition of recovering the energy from the wood. 

Technology development is conversion of wood to paper 
made it revolutionary change in the manufacture of ‘PAPER’ 

which has tremendous application all over the World. 
Moreover, this innovation made the product ‘PAPER’ is most 
affordable product for everyone, everywhere without paper 
MAN cannot be literate nor live in this World-currency note 
paper. After maturity, the wood species are procured at 
mill site. During the various process the attempt are made 
to isolate the cellulose. The isolated cellulose after further 
treatment is converted into excellent product ‘PAPER’.

Separated Lignin and chemicals in the form of ‘Black 
Liquor’ processed further in recovery section for recovering 
energy from Lignin and chemicals used. There are various 
methods of isolation of cellulose from wood. 

The process of isolation of cellulose from other components 
of wood are called as “Pulping”.

The pulping process is widely classified as

1)	 Mechanical Pulping

2)	 Chemical Pulping 

3)	 Semi-Chemical Pulping

Mostly, Chemical pulping is adopted Worldwide for 
maximum yield of cellulose. The nature of chemicals used 
may be acidic or alkaline but the most popular process is 
Alkaline chemical pulping process.

Brief Description of Pulping process as follows

1)	 Mechanical Pulping Process: - Mechanical means 
are used to soften the Lignin. No attempt is made to 
remove the Lignin. The pulp produced by the process 
mainly used for Newsprint in earlier days. (Nepha 
Nagar).

2)	 Chemical Pulping Process: - Various chemicals 
or combination of chemicals are used to isolate the 
cellulose by removing the Lignin the pulp yield is less 
but the pulp quality is very nice and good quality 
production is possible for its respective applications. 
The chemicals or combination of various chemicals in 
aqueous solution used are called as “White Liquor”. If 
the nature of white liquor is acidic the pulping process is 
called as “Acid Sulfite Chemical Pulping Process”. If the 
nature of white liquor is Alkaline the pulping process 
is called as “Sulfate” pulping process. Kraft Pulping 
Process: - it is a Alkaline chemical pulping process, also 
a sulfate process but a certain percentage of Lignin is 
intentionally kept in pulp to have “Hard” strong pulp 
the process is called as Kraft Pulping process and pulp 
produces is called as “KRAFT” pulp and further Kraft 
paper. 

3)	 Semi Chemical Pulping Process: - is the combination 
of both mechanical and chemical pulping process. 
First Mechanical treatment is given and then with 
the chemical treatment pulp is produced. Similarly, 
sometimes chemical treatment is prior while mechanical 
is latter to have semi chemical pulp. 

Dr. R. S. Sapkal 
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Another popular process is called the NSSC Neutral Sulfite 
Semi Chemical pulping process.

The pulp produced by ‘sulfate’ pulping process is then further 
treated for washing and bleaching. After refining it is further 
processed in ‘stock preparation’ for manufacture of desired 
quality of paper by addition of sizing chemicals, colors, filters 
& loading chemicals. 

G.S.M- Grams per square meter, is the most important 
parameter maintained during the manufacture process for 
the final desired specification of paper. 

Paper is human life
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A to Z Varieties of paper 

A- Azure-laid paper / Ammonia paper/ Album paper/ Alpha Paper.  

B- Bond paper/ Bible paper.  

C- Century board/ coated paper/ cigarette tissue paper/ cyclostyle paper.               

D- Degree paper /Drawing paper/ Duplicating paper  

E- Envelope paper/ environmental friendly paper  

F- File paper/ Filter paper  

A to Z Varieties of paper

A-	 Azure-laid paper / Ammonia paper/ Album paper/ Alpha 
Paper. 

B-	 Bond paper/ Bible paper. 

C-	 Century board/ coated paper/ cigarette tissue paper/ 
cyclostyle paper.              

D-	 Degree paper /Drawing paper/ Duplicating paper 

E-	 Envelope paper/ environmental friendly paper 

F-	 File paper/ Filter paper 

G-	 Grease proof paper/ Greeting Cards/ Glassine paper 

H-	 High permanency paper 

I-	 Ink absorption paper/ Insulation Paper/ Imitation art 
paper.                

J-	 Jute paper 

K-	 Kraft paper 

L-	 Laminated paper/ ledger paper/ litho printing paper 

M-	 Map litho paper/ Manila writing paper 

N-	 News print paper 

O-	 Onion skin paper/ opaque paper 

P-	 Poster Paper/ photographic paper 

Q-	 Quality paper 

R-	 Railway ticket board/ roofing paper 

S-	 Security papers/ Sandpapers/ Safety paper/ Sensitizing 
paper

T-	 Tissue papers/ Trace papers/ Tea bags / typing papers 

U-	 Utility papers 

V-	 Velvets paper/ Vulcanized papers 

W-	 Wax coated paper for packing/ water proofing/ wrapping 
paper.       

X-	 Xerox paper 

Y-	 Yankee dried paper/ Yoshino paper 

Z-	 Zinc sulfide load paper

A to Z packaging of paper

A to Z packing by paper/ paper board/ Corrugated boxes/ 
cartoon boxes 

A	 -	 Agarbatti 

B	 -	 Butter/ Bread/ Biscuits 

C	 -	 Chocolates/ cosmetics/ cigarette/ cement cartridge 

D	 -	 Dairy products like butter, cheese etc. 

E	 -	 Electrical fixtures and fittings/ Eggs tray 

F	 -	 Food items like turmeric powder, chili powder etc/ 
fruit/ fish 

G	 -	 Greeting cards/ Grease & Oil 

H	 -	 Hosiery 

I	 -	 Ice Cream 

J	 -	 Jam/ jelly/ juice 

K	 -	 Kitchen utensils/ ketch-up 

L	 -	 Lunch packets/ Lunch items 

M	 -	 Medicine/ machines/ metal parts/ meat 

N	 -	 Note books 

O	 -	 Office Stationery/ oil  

P	 -	 Photographic paper/ roll/ film 

Q	 -	 Quality products like gold, silver, food items etc./ 
Quartz 

R	 -	 Readymade garments/ Refrigerator 

S	 -	 Shoes/ Sweet products/ Shaving cream 

Introduction to Various Grades of Paper and its Application
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T	 -	 T.V./ Tea/ Tobacco/ Tar/ Turmeric powder  

U	 -	 Under garments/ utensils 

V	 -	 Voltage stabilizers 

W	 -	 Wax candle/ wrapping of paper for many items 

X	 -	 Xerox machines 

Y	 -	 Yarn Packing, Yeast enzyme packing (cotton, 		
	 polyester yarn bundles packing in cartoon boxes) 

Z	 -	 Zinc Powder 

Specialty of paper- 1. Recycle

                                 2. Biodegradable 

Recycling of paper

Recycling paper is the unique characteristic of paper. After 
using paper can be recycled for manufacturing new varieties 
of paper without cutting the tree.

Biodegradation

If paper is not recycled and thrown into the atmosphere it gets 
degraded in due course of time dependence on environmental 
conditions. 

Paper is made from Cellulose. Cellulose is a long chain polymer 
of β- Glucose unit. After the use of paper called as wastepaper 
which is thrown in the atmosphere. In the atmosphere again 
with moisture, sunlight, and heat, cellulose macro molecules 
start degrading in the smaller and smaller fraction of long 
chain molecules. Finally, it reaches its basic building unit 
C6H12O6 . Further degradation continues to lead to production 
of Alcohol and CO2 gas. 

C6H12O6 ---- 2C2H5OH + 2CO2

CO2 goes into the atmosphere which plants have originally 
absorbed during photosynthesis. C2H5OH, ethyl alcohol is 
being consumed by microorganisms or gets evaporated in 
the atmosphere. There are no traces of paper on the earth 
making a very special characteristics or paper which is 
“biodegradable.”

Conversion of paper

Paper is for self-employment - conversion of paper is one of 
the most popular industries all over the world. The following 
representative product from paper is being manufactured all 
over the world either at a small or commercial level of self-
employment. 

1)	 Notebooks

2)	 Registers

3)	 Envelopes (Office) 

4)	 Files & Folders

5)	 Paper bags

6)	 Carton boxes 

7)	 Corrugated boxes 

8)	 Paper plates & cups

9)	 Greeting Cards 

10)	 Postal Envelops of various sizes 

11)	 Kraft paper envelops for grocery packaging. (totally 
substituted to plastic bags) etc. 

Moulded Products of Pulp

Moulded Articles from wastepaper pulp is another important 
application of paper which replaces wood, glass and acrylic.

Ganesh idol is one of the best products made from wastepaper 
pulp.  

Advantages: 

l	 Locally available raw material.

l	 Locally available manpower.

l	 Locally available market.

l	 International market.

l	 Initial investment is less.

l	 Working capital requirement is optimum.

l	 Easy processing.

l	 Less utility requirement (Water Electricity).

l	 Minimum / No pollution.

l	 Sundry process.

l	 High quality product.

l	 High Durability.

l	 Excellent Strength.

l	 Unique appearance.

l	 Product Diversity.  

l	 Self-Employment.

l	 Revenue Generations.

l	 Variety of conversions.

l	 Variety of products.
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