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Abstract— Paper is the most important part of human life. 

Modern civilization cannot be imagined without the use of 

paper. Likely, daily routine starts with the use of paper and 

also end with the use of paper. And large amount of waste 

paper is generated. Sometimes or everytime it causes 

environmental pollution. A survey from the National 

Environmental Engineering Research Institute (NEERI), 

Nagpur shows that 17 trees are required for the paper 

production of 1 ton of paper. Also, we have seen that, in any 

big institutions, especially educational institutions like 

school, colleges and universities, generates large amount of 

waste paper. Our motive was to fabricate the small scale 

automatic paper recycling machine which enables to recycle 

paper at home, colleges and GRAMUDYOG as well. 

Though the recycled paper from this machine is not so 

smooth and thin as like produced from mill by wood. But 

they can be used for banner, title, greeting cards, also for 

making hand bags, box for packaging etc. This machine 

increases production rate and the turnover ratio as well. 

Key words: Gramudyog, Automatic Paper Recycling, CAD 

Model 

I. INTRODUCTION 

Paper is one of the most important products ever invented 

by man. Widespread use of a written language would not 

have been possible without some cheap and practical 

material to write on. The invention of paper means that more 

people would be educated because more books would be 

printed and distributed. Industry would grow because all the 

plans, blueprints, records and formulae it uses would be 

written down and saved, together with the printing press, 

paper provided an extremely important way to communicate 

knowledge. 

The primary source of raw material for production 

of paper is vegetable fibers, obtained mainly from plants. To 

ensure that the forest is not depleted of these woods, there is 

need to provide alternative source of raw materials, this 

therefore leads to the invention of the process of recycling. 

Recycling, which is the extraction and recovery of valuable 

materials from scrap or other discarded materials, is 

employed to supplement the production of paper. 

Current estimations state that the average Indian 

citizen produces 4.6 pounds of solid waste daily. 

Approximately 40% of the total waste stream is paper, 

which is equivalent to about 88 million tons annually. 

Further, current estimates show that Indian office workers 

throw away nearly 85% of tons, every year. Paper makes up 

the greatest proportion of the waste stream, therefore, 

presents the greatest opportunity for recycling. Recycling 

office paper alone can save 33% of the energy needed to 

make paper from trees, as well as save thousands of gallons 

of water 

There are three categories of paper that can be used 

as feed-stocks for making recycled paper: mill broke, pre-

consumer waste, and post-consumer waste. Mill broke is 

paper trimmings and other paper scrap from the manufacture 

of paper, and is recycled internally in a paper mill. Pre-

consumer waste is material which left the paper mill but was 

discarded before it was ready for consumer use. Post-

consumer waste is material discarded after consumer use, 

such as old corrugated containers (OCC), old magazines, 

and newspapers. Paper suitable for recycling is called “scrap 

paper”, often used to produce molded pulp packaging. 

II. RECYCLING 

Recycling is the process of converting waste materials into 

reusable objects to prevent waste of potentially useful 

materials, reduce the consumption of fresh raw materials, 

energy usage, air pollution (from incineration) and water 

pollution (from landfilling) by decreasing the need for 

"conventional" waste disposal and lowering greenhouse gas 

emissions compared to plastic production. Recycling is a 

key component of modern waste reduction and is the third 

component of the "Reduce, Reuse and Recycle" waste 

hierarchy. 

The process of waste paper recycling involves 

mixing used paper with water and chemicals to break it 

down.  

It is then chopped up and heated, which breaks it 

down further into strands of cellulose, a type of organic 

plant material; this resulting mixture is called pulp, or slurry. 

It is strained through screens, which remove any glue or 

plastic that may still be in the mixture then cleaned, deinked, 

bleached, and mixed with water. Then it can be made into 

new recycled paper. 

There are three types of paper that can be recycled:- 

A. Mill Broke 

Mill broke is paper trimmings and other paper scrap from 

the manufacture of paper, and is recycled internally in a 

paper mill. 

B. Pre-Consumer Waste 

Pre-consumer waste refers to paper or board residues 

collected from converters, printers, distributors, and 

transport organizations before the paper or board has been 

consumed in its intended end-use. 

C. Post-Consumer Waste 

Post-consumer waste include paper or paperboard material 

consumed by various end users collected from households, 

offices, retail trade etc. 

III. PAPER RECYCLING PROCESS 

Recovered paper reprocessing varies according to the type 

of recycled paper product, which will in turn determine the 

type of recovered paper that is used as the process feedstock. 

The higher quality, which need little cleaning, are used to 

make printing and writing papers, tissues and wrapping 

papers, and are known as pulp substitute grades since the 



Fabrication of Paper Recycling Machine 

 (IJSRD/Vol. 4/Issue 02/2016/199) 

 

 All rights reserved by www.ijsrd.com 694 

quality is equal to virgin pulps. Newsprint and other papers 

needing de-inking are reprocessed for further use in the 

production of newspaper and hygiene papers. The lower 

qualities are mainly used for the production of packaging 

papers and board. Recovered paper is graded into numerous 

categories. 

Paper Recycling processes include the following main steps:  

a) Pulping: Adding water and applying mechanical 

action to separate fibers from each other. 

b) Screening: Using screens, with either slots or holes, 

to remove contaminants that are larger than pulp 

fibers. 

c) Centrifugal cleaning: Spinning the pulp slurry in a 

cleaner causes materials that are denser than pulp 

fibers to move outward and be rejected. 

d) Flotation: Passing air bubbles through the pulp 

slurry, with a surfactant present, causes ink 

particles to collect with the foam on the surface. By 

removing contaminated foam, pulp is made 

brighter. This step is sometimes called deinking. 

e) Kneading or dispersion: Mechanical action is 

applied to fragment contaminant particles. 

f) Washing: Small particles are removed by passing 

water through the pulp. 

g) Bleaching: If white paper is desired, bleaching uses 

peroxides or hydrosulfites to remove color from the 

pulp. 

h) Papermaking: The clean (and/or bleached) fiber is 

made into a "new" paper product in the same way 

that virgin paper is made. 

i) Dissolved air flotation: Process water is cleaned for 

reuse. 

j) Waste disposal: The unusable material left over, 

mainly ink, plastics, filler and short fibers, is called 

sludge. The sludge is buried in a landfill, burned to 

create energy at the paper mill or used as a 

fertilizer by local farmers. 

IV. PROBLEM IDENTIFICATION AND PROBLEM DEFINATION 

A. Problem Identification :( Recycling Waste Paper) 

As paper is used by human life for their daily routine and 

use of paper increases day by day, generation of waste paper 

also increases. These waste is disposed in landfill after the 

use and it causes environmental pollution. About 35% of 

municipal solid waste (before recycling) by weight is paper 

and paper products. Pulp mills can be sources of both air 

and water pollution, especially if they are producing 

bleached pulp.  Hence paper recycling have to be done to 

prevent the environment from pollution. Recycling 1 tonne 

of newspaper eliminates 3 cubic meters of landfill. Also US 

EPA has found that recycling causes 35% less water 

pollution and 74% less air pollution. 

In paper recycling, waste paper is de-fibre to make 

new from it. But conventional paper recycling is done 

manually and it is laborious work for human.  

Hence we need an automatic paper recycling 

machine which will enable recycling at small scale, reduce 

the human efforts and increase the production rate. 

B. Problem Definition: (Automatic Paper Recycling 

Machine) 

Automatic paper recycling machine is a simple and compact 

machine. This machine consist of four section combined in a 

one unit to produce paper in required size. This machine 

used minimum amount of water to make paper. Also, it 

consume less time to make paper as compared to manual 

paper recycling. Also, this machine require only one 

operator to operate it. 

V. DESCRIPTION AND GENERAL LAYOUT OF MODEL 

Automatic paper recycling machine consist of four section:- 

A. Pulper And Water Storage Tank 

In this section, pulper and water tank are the different parts. 

Pulper is use to de-fibre the waste paper with the help of 

water. Pulper de-fibre the waste paper with ratio of 80% 

pulp and 20% water. Water tank is use to spread pulp in 

wooden block die. Water tank provide water to pulp to 

increase the water ratio to settle down pulp on felt conveyor. 

 
Fig. 1: Water Storage tank 

B. Wooden Block Die Section 

This section consist of four wooden blocks of different 

dimension, rubber belt, supporting rollers and rectangular 

frame. This section is provided for feeding paper properly. It 

is movable section in upper direction. And belt with dies 

also rotate to change the paper size. 

 
Fig. 2: Rubber Belt 

 
Fig. 3: Die of Wooden Block 
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C. Felt Conveyor Section 

This section refers to conveyor system used to covey the 

paper after forming process. It consist of polyester cloth, 

supporting roller, driven roller, motor and frame to support 

all components. Water tank stand is attached to felt 

conveyor frame. 

 
Fig. 4: Polyester Cloth 

D. Pressing And Drying Section 

Pressing rollers and drying equipment’s are attached to felt 

conveyor frame. These parts allows to removed water 

contain in paper. Drying equipment using for heating of 

paper is heat blower 

 
Fig. 5:  Pressing Roller 

All these sections are setup in one unit for 

automation of machine. Layout of paper recycling machine 

as shown below: 

 
Fig. 6: General Layout of Machine 

VI. SPECIFICATIONS OF COMPONENT 

 Die Section 

Upper Length = 71.5 cm 

Lower Length = 50.5 cm 

Height             = 41.8 cm 

Width              = 28.6 cm 

 Water Storage Tank:- 

Length = 81 cm. 

Width  = 52 cm. 

Height = 31 cm. 

 Felt Conveyor:- 

Length = 800 cm. 

Width  = 25.4 cm. 

 Rubber Belt:- 

Length = 216.5 cm. 

Width  = 30 cm. 

 Supporting Rollers:- 

Diameter = 4 cm. 

Length     = 25.4 cm. 

 Pressing Rollers:- 

Diameter = 8.9 cm. 

Length     = 35 cm. 

 Frame:- 

Length = 244 cm. 

Width  =  35 cm. 

Height =  30 cm. 

VII. 3D MODEL OF MACHINE 

 
Fig. 7: 3D Model of Machine 

VIII. CONSTRUCTION AND WORKING OF MACHINE 

First of all, pulp generated from pulper by feeding waste 

paper and water into it. Now, die section is at top of the 

machine in horizontal position. The position die section and 

level water in water tank is like that minimum half portion 

of die deep into water. As well as felt conveyor should get 

tight to die because of its pulp can settle down in require 

size. The purpose of this design is that to spread the pulp in 

die uniformly all over. 

When die section is in downward position, operator 

feed the pulp in die part by means of pipe and spread it. 

After setting the pulp properly, operator unlock the die 

section from lower frame. Because of balance weight die 

section move upward direction. After some inclination it get 

stop due stoppage provided to required position. There is 

switch button is attached to stoppage part which start the 

motor of machine. Motor rotate the die conveyor and felt 

conveyor. Form paper in wet condition move towards the 

pressing rollers after it to heat blower section. 
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Requirement of size of paper die of different 

dimensions are fixed to the rubber belt which will rotate 

after making of one paper. 

There is a proximity sensor attached to die frame 

and obstacle is given to rubber belt at required position. 

When die comes operating position obstacle faces to sensor 

and stop the motor. 

Operator move down the die section and proceed 

above operation again and again to make number of paper. 

IX. CONCLUSION 

1) It has been conclude that paper recycling machine 

consume less time to produce paper as compared with 

manually operated machine. 

2) This machine can be used in Gramudyog, home and 

colleges for the production of paper from waste paper 

which generated in that region.  

3) There is only one operator is require to operate the 

machine. 

4) With the use of some easily available chemicals and 

water, machine produces the printable paper 

sheets.(Caustic soda, bleaching powder and starch) 

5) The use of this project work is the small scale producers 

of waste papers can contribute more than the large scale 

producers so that they will be able to make the nature 

go green and lessen the deforestation done for the 

production of the paper. 

6) The development of an automatic paper-recycling 

machine is much cheaper as compared to machines in 

recycling industries. 

7) The fabricated machine can serve dual purposes, it can 

be manned permanently at a stationary position or it 

could be shifted from one place to another as the case 

may be. 
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