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Abstract 
In any big institution, especially educational 
institutions like schools or colleges, generation of 
large quantity of waste papers is quite apparent. 
And effective use of recycled paper is also possible 
(craft papers, registers etc). So, instead of 
disposing off the waste papers into trash, recycling 
them makes sense. This not only helps the institute 
in cost saving but will also ensure its contribution 
towards the protection of the environment. 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 
every time 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. 
1. Introduction 
Many modern papermaking machines are based on 
the principles of the Four drainer Machine, which  
 
uses a specially woven plastic fabric mesh 
conveyor belt (known as a wire as it was once 
woven from bronze) in the forming section, where 
a slurry of fibre (usually wood or other vegetable 

fibres) is drained to create a continuous paper web. 
After the forming section the wet web passes 
through a press section to squeeze out excess 
water, then the pressed web passes through a 
heated drying section.The original Fourdrainer 
forming section used a horizontal drainage area, 
referred to as the drainage table. Before the 
invention of continuous paper making, paper was 
made in individual sheets by stirring a container of 
pulp slurry and either pouring it into a fabric sieve 
called a sheet mould or dipping and lifting the 
sheet mould from the vat. While still on the fabric 
in the sheet mould the wet paper is pressed to 
remove excess water and then the sheet was lifted 
off to be hung over a rope or wooden rod to air dry.  
 
2. Related Works 
According to journal titled Design of Manually 
Operated Portable Paper Recycling Machine  ( by 
Vrushabh R. Rathod, Saurabh R. Rathod, Nitin H. 
Wankhede ) the conclusion states that :- 
Recycling of waste paper is beneficial not only 
from economic point of view but also for the 
protection of environment. It promotes 
conservation of one of our very important natural 
resource - trees. Considering this, a smallscale 
manually-operated paper recycling machine has 
been designed which can recycle waste paper for 
various productive purposes. 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.The very low cost of running the machine, make 
it quite economically viable. The simplicity of 
operation of this machine ensures that no too much 
technical skill is needed to operate it. 
According to journal titled Fabrication of Paper 
Recycling Machine (by Gitesh D. Kapse Nitesh T. 
Chandekar  Snehal S. Wagde  Aamir R. Sayed ) the 
conclusion states that :- 
Paper recycling machine consume less time to 
produce paper as compared with manually operated 
machine. The machine can be used in Gramudyog, 
home and colleges for the production of paper from 
waste paper which generated in that region.There is 

https://en.wikipedia.org/wiki/Papermaking
https://en.wikipedia.org/wiki/Continuous_production
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only one operator is require to operate the machine. 
With the use of some easily available chemicals 
and water, machine produces the printable paper 
sheets. (Caustic soda, bleaching powder and 
starch). 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. The development of an automatic paper-
recycling machine is much cheaper as compared to 
machines in recycling industries.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. 
 
3. Findings 
In any big institution, especially educational 
institutions like schools or colleges, generation of 
large quantity of waste papers is quite apparent. 
And effective use of recycled paper is also possible 
(craft papers, registers etc).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.  
 
4. Proposed Methodology  
When the cuttings of waste paper are made to mix 
with water and gum it becomes pulp. The pulp 
when undergo a process of bleaching or coloring ; 
it either loose color or becomes colorful 
respectively. After the whole process the pulp is 
then made to set on the piece of cloth where the 
bonding between the graduals of pulp occurs. Then 
the bonded pulp undergoes a pressing process 
where maximum water content is thrown out. The 
pressed pulp is than allowed to get dry in open air 
or heat blower.The final product expected is a 
Hand Made Sheet. 
Steps for Paper Recycling are as follows:  
Stock (pulp) preparation 

Stock preparation is the area where pulp is usually 
refined, blended to the appropriate proportion 
of hardwood, softwood or recycled fibre, and 
diluted to as uniform and constant as possible 
consistency. The pH is controlled and various 
fillers, such as whitening agents, size and wet 
strength or dry strength are added if necessary. 
Additional fillers suchas clay, calcium 
carbonate and titanium dioxide increase opacity so 
printing on reverse side of a sheet will not distract 
from content on the obverse side of the sheet. 
Fillers also improve printing quality.  
Pulp is pumped through a sequence of tanks that 
are commonly called chests, which may be either 
round or more commonly rectangular. Historically 
these were made of special ceramic tile faced 
reinforced concrete, but mild and stainless steels 
are also used. Low consistency pulp slurries are 
kept agitated in these chests by propeller like 
agitators near the pump suction at the chest bottom. 
 
Variations of the Four drainer forming section 
The forming section type is usually based on the 
grade of paper or paperboard being produced; 
however, many older machines use a less than 
optimum design. Older machines can be upgraded 
to include more appropriate forming sections. 
A second head box may be added to a conventional 
four drainer to put a different fibre blend on top of 
a base layer. A secondary head box is normally 
located at a point where the base sheet is 
completely drained. This is not considered a 
separate ply because the water action does a good 
job of intermixing the fibers of the top and bottom 
layer. Secondary head boxes are common onliner 
board. 
A modification to the basic four drainer table by 
adding a second wire on top of the drainage table is 
known as a top wire former. The bottom and top 
wires converge and some drainage is up through 
the top wire. A top wire improves formation and 
also gives more drainage, which is useful for 
machines that have been sped up. 
The Twin Wire Machine or Gap former uses two 
vertical wires in the forming section, thereby 
increasing the de-watering rate of the fibre slurry 
while also giving uniform two sidedness. 
 
Press section 
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Press section where the wet fibre web passes 
between large rolls loaded under high pressure to 
squeeze out as much water as possible. The second 
section of the paper machine is the press section, 
which removes much of the remaining water via a 
system of nips formed by rolls pressing against 
each other aided by press felts that support the 
sheet and absorb the pressed water. The paper web 
consistency leaving the press section can be above 
40%. Pressing is the most efficient method of de-
watering the sheet as only mechanical action is 
required. Press felts historically were made from 
wool. However, today they are nearly 100% 
synthetic. They are made up of a polyamide woven 
fabric with thick batt applied in a specific design to 
maximise water absorption. 

 
 
Presses can be single or double felted. A single 
felted press has a felt on one side and a smooth roll 
on the other. A double felted press has both sides 
of the sheet in contact with a press felt. Single 
felted nips are useful when mated against a smooth 
roll (usually in the top position), which adds a two-
sidedness making the top side appear smoother 
than the bottom. Double felted nips impart 
roughness on both sides of the sheet. Double felted 
presses are desirable for the first press section of 
heavy paperboard. 
Simple press rolls can be rolls with grooved 
or blind drilled surface. More advanced press rolls 
are suction rolls. These are rolls with perforated 
shell and cover. The shell made of metal material 
such as bronze stainless steel is covered with 
rubber or a synthetic material. Both shell and cover 
are drilled throughout the surface. A stationary 
suction box is fitted in the core of the suction roll 
to support the shell being pressed. End face 
mechanical seals are used for the interface between 

the inside surface of the shell and the suction box. 
For the smooth rolls, they are typically made of 
granite rolls. The granite rolls can be up to 30-foot 
(9.1 m) long and 6 feet (1.8 m) in diameter.  
Conventional roll presses are configured with one 
of the press rolls is in a fixed position, with a 
mating roll being loaded against this fixed roll. The 
felts run through the nips of the press rolls and 
continues around a felt run, normally consisting of 
several felt rolls. During the dwell time in the nip, 
the moisture from the sheet is transferred to the 
press felt. When the press felt exits the nip and 
continues around, a vacuum box known as an Uhle 
Box applies vacuum (normally -60 kPa) to the 
press felt to remove the moisture so that when the 
felt returns to the nip on the next cycle, it does not 
add moisture to the sheet. Some grades of paper 
use suction pick up rolls that use vacuum to 
transfer the sheet from the couch to a lead in felt on 
the first press or between press sections. Pickup 
roll presses normally have a vacuum box that has 
two vacuum zones (low vacuum and high vacuum). 
These rolls have a large number of drilled holes in 
the cover to allow the vacuum to pass from the 
stationary vacuum box through the rotating roll 
covering. The low vacuum zone picks up the sheet 
and transfers, while the high vacuum zone attempts 
to remove moisture. Unfortunately, at high enough 
speed centrifugal force flings out vacuumed water, 
making this less effective for dewatering. Pickup 
presses also have standard felt runs with Uhle 
boxes. However, pickup press design is quite 
different, as air movement is important for the 
pickup and dewatering facets of its role. 
 
Crown Controlled Rolls (also known as CC Rolls) 
are usually the mating roll in a press arrangement. 
They have hydraulic cylinders in the press rolls 
that ensure that the roll does not bow. The 
cylinders connect to a shoe or multiple shoes to 
keep the crown on the roll flat, to counteract the 
natural "bend" in the roll shape due to applying 
load to the edges. Extended Nip Presses (or ENP) 
are a relatively modern alternative to conventional 
roll presses. The top roll is usually a standard roll, 
while the bottom roll is actually a large CC roll 
with an extended shoe curved to the shape of the 
top roll, surrounded by a rotating rubber belt rather 
than a standard roll cover. The goal of the ENP is 
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to extend the dwell time of the sheet between the 
two rolls thereby maximising the de-watering. 
Compared to a standard roll press that achieves up 
to 35% solids after pressing, an ENP brings this up 
to 45% and higher—delivering significant steam 
savings or speed increases. ENPs densify the sheet, 
thus increasing tensile strength and some other 
physical properties. 
 
Drying section 
Drying section where the pressed sheet passes 
partly around, in a serpentine manner, a series of 
steam heated drying cylinders. Drying removes the 
water content down to a level of about 6%, where 
it will remain at typical indoor atmospheric 
conditions. The dryer section of the paper machine, 
as its name suggests, dries the paper by way of a 
series of internally steam-heated cylinders that 
evaporate the moisture. Steam pressures may range 
up to 160 psig. Steam enters the end of the dryer 
head (cylinder cap) through a steam joint and 
condensate exits through a siphon that goes from 
the internal shell to a centre pipe. From the centre 
pipe the condensate exits through a joint on the 
dryer head. Wide machines require multiple 
siphons. In fast machines centrifugal force holds 
the condensate layer still against the shell and 
turbulence generating bars are typically used to 
agitate the condensate layer and improve heat 
transfer. 
The sheet is usually held against the dryers by long 
felt loops on the top and bottom of each dryer 
section. The felts greatly improve heat transfer. 
Dryer felts are made of coarse thread and have a 
very open weave that is almost see through, It is 
common to have the first bottom dryer section 
unfelted to dump broke on the basement floor 
during sheet breaks or when threading the sheet. 

 
Paper dryers are typically arranged in groups 
called sections so that they can be run at a 
progressively slightly slower speed to compensate 
for sheet shrinkage as the paper dries. The gaps 
between sections are called draws.The drying 
sections are usually enclosed to conserve heat. 
Heated air is usually supplied to the pockets where 
the sheet breaks contact with the driers. This 
increases the rate of drying. The pocket ventilating 
tubes have slots along their entire length that face 

into the pocket. The dryer hoods are usually 
exhausted with a series of roof mounted hood 
exhausts fans down the dryer section. 

SC Sizer 
Additional sizing agents, including resins, glue, 
or starch, can be added to the web to alter its 
characteristics. Sizing improves the paper's water 
resistance, decreases its ability to fuzz, reduces 
abrasiveness, and improves its printing properties 
and surface bond strength. These may be applied at 
the wet (internal sizing) or on the dry end (surface 
sizing), or both. At the dry end sizing is usually 
applied with a size press. The size press may be a 
roll applicator (flooded nip) or Nozzle applicator . 
It is usually placed before the last dryer section. 
Some paper machines also make use of a 'coater' to 
apply a coating of fillers such as calcium 
carbonate or china clay usually suspended in a 
binder of cooked starch and styrene-
butadiene latex. Coating produces a very smooth, 
bright surface with the highest printing qualities. 
 
Calender section  
Calender section where the dried paper is 
smoothened under high loading and pressure. Only 
one nip (where the sheet is pressed between two 
rolls) is necessary in order to hold the sheet, which 
shrinks through the drying section and is held in 
tension between the press section (or breaker stack 
if used) and the calender. Extra nips give more 
smoothing but at some expense to paper strength. 
Paper machines are long-lived assets that usually 
remain in service for several decades. It is common 
to rebuild machines periodically to increase 
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production and improve quality or to change the 
paper grade.  
A calender consists of two or more rolls, where 
pressure is applied to the passing paper. Calenders 
are used to make the paper surface extra smooth 
and glossy. It also gives it a more uniform 
thickness. The pressure applied to the web by the 
rollers determines the finish of the paper. 
After calendering, the web has a moisture content 
of about 6% (depending on the furnish). It is 
wound onto a roll called a tambour or reel, and 
stored for final cutting and shipping. The roll 
hardness should be checked, obtained and adjusted 
accordingly to insure that the roll hardness is 
within the acceptable range for the product. 
 
Block Diagram Of Paper Recycling Process 
 

 
5. Conclusion 
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. 
 
Instead of disposing off the waste papers into trash, 
recycling them makes sense. This not only helps 
the institute in cost saving but will also ensure its 
contribution towards the protection of the 
environment. Designing manually operated small-
scaled paper recycling plant, which can be used in 
schools and colleges, ensures that a cheap and non-
complex method of production of paper product is 
guaranteed. Accordingly design of the machine 
unit has been prepared with all necessary 
component specifications. Also 3D modeling and 
drafting has been done. 
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