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Abstract - The biodegradable palm leaf cup making
machine is developed to produce eco-friendly, disposable cups
and plates from areca nut leaves. The process include washing,
softening, and drying leaves to the correct pliability, followed
by pressing between heated male and female dies for shaping,
trimming and sterilization at 100°C. Manual, hydraulic and
pneumatic configurations are available, with low power
consumption and high productivity. The machine eliminates
plastic usage. Addressing soil, water and air pollution
concerns. The products are chemical free, hygienic, light
weight, leak proof and capable of holding liquids for several
hours. They are safe for micro wave and refrigerator use and
can be molded into various shapes and sizes.

The technology supports small-scale and cottage industries
while offering sustainable, cost-effective alternative to plastic
tableware for events, tourism hubs and religious gathering.

Key Words: Eco-friendly manufacturing, Sustainable
disposable plates, Plastic waste reduction, Biodegradable
tableware, Areca nut leaf products.

1.INTRODUCTION

Leaf cups and plates have been traditionally handcrafted in
Indian villages for serving food during marriages, religious
ceremonies and social functions. The introduction of
machine-based production enable these products to be
manufactured in uniform shape and size, enhancing
dimensional stability while remain hygienic, inexpensive and
biodegradable.

The market potential for biodegradable leaf plates is
significant, with more than 5000 leaf cup making machines
operating across states like Uttar Pradesh, Madhya Pradesh,
Gujarat, Andhra Pradesh, Karnataka. Demand exists in
hawker markets, star hotels and mass catering works.

The manufacturing process involves heating and pressing
leaves using manually, hydraulically or pneumatic machines,
ensuring uniformity, durability and low power consumption.
Post-use, the plates decompose naturally and supporting
circular economy.

By replacing plastic disposables, especially in large
gatherings and high-footfall religious events such as
Sabarimala, this technology supports cottage industries
while contributing environmental preservation. Continuous
design improvements, advance cutting technology and cost-

effective manufacturing further enhancing productivity and
market competitiveness.

1.1 Market Survey

Market research properly conducted and use on a regular
basis is just valuable to manufacture. Technical research
ensure the continued vitality of business market research
may be defined as a organized approach which include on
research activities involved in marketing problems.

Conducted a preliminary market survey by visiting house in
both rural and urban areas and also carried out some shops.
They all are gave an idea about score of this project. Almost
92% of people really encourage preceding project. I have
done market survey on Alappuzha districtand I gota hearty a
acceptance of this project from people who suffering from
lack of disposable plate. I found that no other industry
producing this product at this area.

1.2 Product Analysis

Product analysis is carried out to simplify product lines by
eliminating those which have alimited demand to determine
the method of packing which may be accepted
characteristics. If the customer knows the relative
advantages of this product with the other, they will be
persuaded to purchase this product.

1.3 Market Analysis

The main objective of the market analysis is to find the
location of markets, scope of scale, who are the customers
for the project, buying habits of customers and potential of
market for the product. The size of the industry has to be
increased with demand of the product.

1.4 Distribution Analysis

This consist of the channels of distribution method of pricing
resale price maintenance, ware housing, distribution cost
analysis and other policies and practices required for
product distribution. The economical selection of the best
channels of distribution for a product. It is essential to
success in market analysis.

1.5 Return on Investment

The average return expected about 20%.
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2. WORKING PRINCIPLE

The dry leaves are washed and softened by soaking in water
for 10 to 30 minutes. The length of the time depends upon the
type of leaves. The correct point of dryness is reached when
the leaf dose not crack when folded to 180° across the grain.
All parts of the leaves more than 3mm thick are cut off. The
energy regulator set to maintain the male die temperature at
about 100°C.

The leaf of adequate size is symmetrically placed on the base
plate above the die opening and foot pedal is pressed down.
As itlowers, the holding plates keep the leaf in position. The
pedal is lowered further holding the leaves in this position for
a short period (5 to 10 seconds for thin leaf and 20 to 30
seconds for thick leafs), not only dries and set the leaf in
shape of die but also destroy the micro-organisms, thus
making hygienic. By pressing the pedal with a jerk, the cutter
incorporated in the machine trim the edges of the leaves.
When the reversal operation of the pedal, the leaf cup is
ready and could be lifted out by hand.

An operator using this machine can produce 250 to 300 cups
per hour from thin leaves and about 100 cups from thicker
leaves.

3. PARTS DESCRIPTION
3.1 Double acting cylinder

It consists of two opposite facing piston surfaces that control
the operation of hydraulic fluids. This type of cylinder with
linear movement is especially suitable for pressing operation.

3.2 Die

Die is the core part of the machine. It is made up of
aluminium and its alloys. It consists of two parts; they are
separately heated with assistance of heating coil.

3.3 Hydraulic Pump

Gear pumps are used in this system and it working against
high mechanical loads operating up to 200 bars with 3000
rpm. The pump may mount in any position. The units are
supplied with either two or four bolt flanges and with a spigot
location. The fixture that receives the mounting flange spigot
have 1mm 45° chamfer o ensure proper installation.

3.4 Hydraulic Valve with Operating Lever

The valve used in this machine is mono block single spoon
directional control valve. The maximum flow rate of this
valve is 40 lpm and maximum pressure is 320 bars. It has in
built relief valves gives advantage of cost saving and compact.
Speed control is possible for this type of valve. Orientation is
possible for valve handle and its sturdier and selectable
length.

3.5 Hydraulic Pressure Hose
Tubes are seamless steel precision pipes specially
manufactured for hydraulic systems. The standard diameter

up to 100mm and length is 6m. They are interconnected with
flanges.

3.6 Electric Motor

A three phase motor is used for driving oil pumps. Here 1 hp
motor is used.

3.7 Heating Coils

It converts electricity into heat through the process of joule
heating. Elements are used nichrome 80/20 (80% nickel,
20% chromium). Here two heating coils are used.

3.8 Heat Regulators

For controlling heating dies in the machine a heatregulator is
used. Automatic tripping mechanism is used in this system. It
is preventing overheating of the system.

3.9 Tank

Itis used to store the hydraulic oil. Here 6 liter capacity tank
is used.

3.10 Product Layout
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Fig-1: Hydraulic Power Pack
1. Tank 5. Base Frame
2. Hydraulic Gear Pump
3. Coupling

4. Electric Motor
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3. ESTIMATION AND COSTING

Costing is the system of accountings which accurately records
expenditure in order to determine the cost of manufacturing
aproduct. Itis very much essential for efficient management
of an enterprise. In order to compute the cost of each factors
to be considered are material cost, labor cost and direct and
indirect expenses. Estimating and costing of this leaf cup
making machine is done very carefully by considering all
elements.

Table -1: Cost of Tools

S. Item Qty. Cost/Unit Total

No. (No.) | R) Cost (X)

1 Tape 1 50 50

2 Steel Rule 2 30 60

3 Drill Bits 2 400 800

4 Hacksaw 2 70 140

5 Screw Driver | 1 80 80

6 Punch Set 1 120 120

7 File 1 400 400

8 Ring Spanner | 2 350 700

9 Hammer 1 310 310

10 Snips 1 225 225
Total 2,885

Table -2: Cost of Machines

S. Item Qty. | Cost/Unit | Total

No. (No.)) | R) Cost (X)

1 Welding Machine 1 30,000 30,000

2 Drilling Machine 1 20,000 20,000

3 Cutting Machine 1 7,000 7,000

4 Grinding Machine 1 8,000 8,000
Total 65,000

Table -3: Office Expenses

S. Item Qty. Cost/Unit | Total

No. (No.)) | ) Cost (X)

1 Table 2 2,780 5,560

2 Executive Chair 1 2,250 2,250

3 Almirah 1 2,900 2,900

4 Chair 3 900 900

5 Fire Extinguisher | 1 1,850 1,850

6 Fan and Light 3/10 | 600/120 3,000

7 Telephone 1 350 350

8 Water Purifier 1 1,250 1,250
Total 19,860

3.1 Selling Price Calculation

= Direct Material Cost + Direct Labour
Cost

Prime Cost

= 35,000 + 1,000

=36,000
Factory Cost = Prime Cost + Factory overhead
=36,000 + 205
= 36,205
Production Cost = Factory cost + Administrative overhead
= 36,205 + 50
= 36,255
Total Cost = Production Cost + Selling Overhead
= 36,255 +20
=36,275
Selling Price = Total Cost + Profit
=36,275 + 13725
=50,000

3.2 Annual Production Cost

Total Salary expenses =28,600
Cost of Raw material/product = 35,000
No of products/month =10
Total cost =3,50,000
Cost of power and water =1,300
Rent of building =3,000
Insurance =1,270
Maintenance and Repair =600
Postage =300
Travelling allowance =350
Packaging =500
Miscellaneous =500
Advertising =500
Loading and Unloading =1,000
Total = 8,287

Total working capital per month = 3,86,887
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Table - 4: Raw Materials

S. Item Qty. Cost/Uni | Total
No. (No.) | t(X) Cost (X)
1 Die set 1 10,000 10,000
2 Cylinder 1 9,000 9,000
3 DCV 1 3,500 3,500
4 Pressure Hose 3 566.66 1700
5 Non Pre Hose 2 200 400
6 0il pump 1 3400 3,400
7 Electric Motor 1 5,000 5,000
8 Coupling 1 500 500
9 Strainer 1 300 300
10 Tank 1 100 100
11 Nut and Bolt 20 16.2 324
12 Hose Fittings 10 77.6 776
Total 35,000
Table - 5: Labour Cost
S. Operation Time Rate/Hour | Total
No. (Minutes) | () Cost (X)
1 Sheet Cutting | 45 30 23
2 Welding 120 80 160
3 Drilling 75 30 38
4 Cutting 40 20 14
5 Assembly 45 40 30
Total 265
Table - 6: Salary Details
Total
;’0. Employees No. IS-IE:::(Iiy(/ﬂ Salary/
Month(X)
1 Manager 1 7,500 7,500
2 Skilled Worker 2 3,900 7,800
3 Worker 3 2,500 7,500
4 Office Staff 2 2,000 4,000
5 Peon 1 1,200 1,200
Total 28,600

3.3 Fixed Capital

Cost of machines and equipment = 65,000

Electrification charge =18,000
Other equipment charge =19,860
Security for land and building =2,00,000
Firefighting equipment = 5,000
Waste removing =3,000
Total =1,30,860

3.4 Project Profitability State

Sale of product per year =110

Selling price/ product  =50,000
Turnover/ year =55,00,000
Profit/ product =13,725
Net Profit/ year =15,09,750
Net Profit Ratio = (Net Profit
Year/Turnover)x100
= (15,09,750/55,00,000)x100
=27.45%
Working capital/ year =3,67,887x12
=46,42,644

Return on investment
capital) x 100

= (Net profit per year/Working

=32.51%
3.5 Break Even Analysis

Working capital/ month = 3,86,887

Variable cost/ product =48,000

Fixed Cost =1,30,860

Selling price =50,000

Breaking Point = Fixed cost / (Selling Price -

Variable cost)
=1,30,860/ (55,000 - 48,000)
= 65 Products

Break Even Period

=65/9

=7 Months
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Fig-2: Break Even Analysis
From Break even analysis chart we know that the break-even

pointis 65 products that is after selling 65 products we start
getting profit.

4. SITE SELECTION
When it has been decided to start an industry, the most
important item that calls our consideration is the selection of
suitable site for the factory. The site selected for starting the
industry is suburban area. This place got an advantage of
both city and villages. Selecting this location based on
technical and financial aspects. The Following factors for the
selection of site.

e  Availability of Raw material

e Nearness to the market

e Transportation facility

e Availability of cheap and efficient labour

e Availability of electricity and water

e Proper climate condition

o Taxlocal laws and government controls

e Local people attitude and co- operation
After thoroughly considering all the above factors, proposed a
site at the industrial area of Kayamkulam. For the growth of
small scale industries, government had declared some areas

as industrial estates. Here government provides a shop
building and land at cheap rate for the industrial unit.

From design of the product, sheet metal and mild steel are
important raw materials required for product. Since
kayamkulam town is famous commercial center and can
procure raw materials at cheap rate. Railway station and
national highway is near to the site. So transportation is easy.
From the market survey I found that product has very wide
application in the neighbor state of kerala. So it can export to
other states by rail and road.

4.1 Site Plan

N
£iC O KAYAMKULAM
OFFICE RAILWAY
STATION
MANUFACTURING
NH 4 UNIT
PRIVATE BUS
STAND
TO ADOOR
KSRTC BUS|
STAND
Fig-3: Site Plan
4.2 Plant Layout

Raw materials Office Finished goods

Lathe

Spray
painting
Quality control
Lathe
i Assembling
Drilling Milling Grinding unit

Fig-4: Plant Layout

5. CONCLUSION

The successful fabrication of a hydraulically operated palm
leaf cup making machine demonstrates a viable and
sustainable alternative to conventional single-use plastic
products. By interchanging indigenous biodegradable
materials with efficient hydroforming technology, the
developed system ensures enhanced productivity, uniform
product quality and reduce environmental footprint. A
comprehensive market survey is confirmed significant
demand potential, while the detail costing and estimation
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established competitive pricing feasibility. Break-even
analysis revealed favorable payback periods, affirming the
economic viability of the proposed manufacturing setup.
Furthermore systematic site planning ensures optimal work
flow, resource utilization and scalability for industrial
production. Overall this project is not only validates the
technical and economic feasibility of palm leaf cup
manufacturing but also contribute towards eco-friendly
manufacturing practices align with global sustainability goals.
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