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ABSTRACT
A Study on PKL power demonstrates that electricity can be generated from
Pathor Kuchi Leaf (PKL), Bryophillum pinnatum using Zn-Cu electrodes and
PKL extract as electrolyte, offering a reliable alternative to solar power for rural
off-grid areas, especially during night and rainy seasons. It highlights practical
utilization through a 1 kW PKL micro-power system that can run lights, mobile
phones, and small appliances consistently. It is derived from Bryophillum
pinnatum Leaf (Pathor Kuchi Leaf is the local name), rich in organic acids like
malic and citric acid. PKL extract acts as electrolyte; zinc and copper electrodes
are used. A 1 kW PKL micro-power plant was developed and tested. The
Performances: Stable output both day and night, VVoltage and current patterns
studied under varying loads and Effective even in rainy seasons when solar fails.
The Practical Applications are charging mobile phones, Powering LED lights
and supporting small-scale rural electrification. Practical Utilizations: Rural Off-
Grid Areas: PKL electricity is especially useful in Bangladesh’s villages where
solar power is unreliable at night. It was used for different technologies like:
Mobile College Technology: Demonstrated feasibility in charging phones, a
critical need for communication in remote areas. Lighting: PKL systems can
power LED lamps, improving education and productivity after sunset.
Scalability: The 1 kW systems shows potential for community-level micro-grids.

Keywords: PKL electricity, Applications, Performance, Conversion efficiency, Energy density &
Power density, Pulse performance & discharge characteristics, Bryophyllum pinnatum,
Pathor Kuchi Leaf (PKL), NPs (Nanoparticles)

Objectives:
The objectives of this research is twofold:
o To analyze the efficiency and stability of PKL-based energy systems.
o To evaluate their applicability in industrial, domestic, and renewable energy contexts.

I. Introduction

The increasing demand for sustainable and efficient energy solutions has led researchers to
explore alternative sources of power that can be harnessed for practical applicationst). PKL
power represents a novel approach in energy generation, combining chemical innovation with
practical engineering to deliver reliable output™™. This study focuses on understanding the
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fundamental principles of PKL power, its mechanisms of energy conversion, and its potential
for real-world utilization®]. By bridging theoretical insights with experimental validation, the
study aims to highlight PKL power as a promising candidate for future energy solutionst.
Practical utilization will be emphasized, including scalability, cost-effectiveness, and
environmental impact, ensuring that PKL power can transition from laboratory innovation to
widespread adoption.

The performance of cell is an important issue. There are some parameters through which we
can measure the performance of the cell or battere/[‘r’]. A brief outlines of key parameters used to
characterize a cell or battery are discussed earlier®. Also it is shown that how these parameters
may vary with the operating conditions. The usability of any new technology not only technical
based; but public acceptability is also very much important. Therefore, to know about the
public desire about PKL electricity we undergo a small survey prepared by some questions®.
The main objective of this survey was to know the willingness to use this technology, to Study
the duration of the PKL electricity at night and to find the expected primary cost for the PKL
power system. To collect the information, a questionnaire was prepared to conduct a survey.
Total 100 numbers of people were under this survey. The format of the questionnaire is
attached in Appendix-A. In questionnaire total ten questions were prepared. The information
and data collected through questionnaire is summarized in this paper.

Energy is the most important element in the society. We cannot imagine the civilization
without electricity. Now a day’s electricity needs everywhere, even in the deep forest. It
needs from space to deep see. The need of electricity is increasing day by day. As the new
technology invented new demand for electricity is creating. Now electricity is needed not
only for lighting to run the factory or industry but its use is everywhere. We are using
electricity to run our computer, mobile telephone, various household appliances, toys etc.
Everywhere we need electricity?™®*®!. Therefore the present global trend is to increase the
production of electricity. All over the world the production of electricity is basically depends
on non-renewable sources mainly oil, gas and coal. These all are natural resources and not
unlimited. The total reserve of these resources is fixed. So it is a great concern what will
happen after finishing of these resources. A lot of researches are going to find alternate
solution for production of electricity. Now we are using solar energy, wind energy, tidal
energy, biogas energy, hydro power, wave energy, OTEC (Ocean Thermal Energy
Conversion) etc. These all are the alternative sources of energy and definitely renewable
energy. These sources will never run Out. All over the world has emphasis on these renewable
resources for its improvement. Generation of electricity from Pather Kuchi Leaf (Briophylum
Pinnatum) is an addition in the list of renewable energy™®. It is invented in Bangladesh and
it has great advantages over other renewable resources. For an example in case of solar
energy is not possible to produce electricity during night, in case of wind energy wind must
be blow for the production of electricity, in case of tidal energy, wave energy, hydro energy it
needs specific requirement. But for the production of electricity from Pathor Kuchi Leaf it is
free from these drawbacks. We can produce it anywhere, anytime, any places without going
any complexity. Not only that this technology is so easy to make it possible to make and use
it without any previous technical knowledge’?%. Moreover it provides electricity directly
from the system which is very convenient easy and cheap. Bangladesh is a developing
country. For the proper development of the country supply of electricity is a must. But we
have a great shortage of electricity. This shortage of electricity is creating a great barrier in
our development. Most of the people in Bangladesh live in rural areas and majority of them
are poor. So, to reduce poverty of that majority part of the country it is important to provide
energy to them. The rural people of Bangladesh are facing poverty because they are using
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very little energy in an inefficient way. This is a great challenge of the government of
Bangladesh to meet the future demand of electricity in rural areas. Production of electricity
from Pathor Kuchi Leaf can be a means for providing electricity to the villagers. Pathor
Kuchi tree grows everywhere in Bangladesh[31‘36]. Even it grows in the corner of our yard, in
free land even in the road side. We can use the leaf of this tree to produce electricity. We can
produce juice of the leaf and can preserve long time without any special arrangement for long
time. So it is very much convenient to produce electricity using the juice of the leaf. Even we
can use this electricity to light up our boat on the river at night or charge our valuable mobile
device for communication at the remote areas'**.

1. Methodology

Il A. (i) Name and address
The first question of the questionnaire made by the authors was the name and address
of the interviewee. It was just to identify the interviewee.

(if) Age Group:

The second question of the questionnaire was the age of the interviewee. For the sake of
simplicity it was divided the interviewee’s age in 5 groups. These are: (i) 20-30 years, (ii) 30-
40 years, (iii) 40-50 years, (iv) 50-60 years and (v)More than 60 years. The age groups of
various interviewees are shown in tabular form in table-1.

Table-1: Age group of respondents

SI. No. Age Group Responded
1 20-30 years 67
2 31-40 years 7
3 41-50 years 10
4 51-60 years 13
5 More than 60 years 3
Total = 100

It may be pointed out here although we collected information from all the age groups but we
emphasized on younger group during data collection. Because, this group will be the
potential users of this technology in immediate futurel®?. The age group and the number of
responded are shown graphically in Fig.1.

Age Group of the Interviewees

0 20-30 years
W 30-40 years
0 40-50 years
050-60 years
B More than 60 years

Fig.1: Age group of the interviewees
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(iii) Means of lighting at night

There are many places in Bangladesh where there is no grid electricity. They usually use of
Karocin for lighting at night. Some reasons of using karocin are as no grid electricity is in
that areas for easy to get and easy to use. Since, Karocin is easy to get and easy to use,
people are using Karocin year after year. But, Karocin provides not only insufficient light but
also pollutant environment. Now a day’s people are also using solar panel, bio-gas plant and
also generators for their electricity generation. Solar panel is expensive. Initial investment is
high. So only the rich people can achieve this plant. Bio-gas plants relatively low initial
investment. But it needs a lot of space as well as supply of daily raw material. Generator is
other alternative of getting electricity!**°!. Although for a single family the initial cost is not
so high now a days but it needs a big running cost. To keep it in mind, the question in
questionnaire survey regarding the use of means of getting light at night to our interviewee.
The answers we got are summarized in table-2.

Table-2: Means of lighting at night

SI No. Means of lighting at night Responded
1 Kerosene 10
2 Generator 4
3 Solar panel 12
4 Biogas plant 3
5 Others 71
Total 100

The results of responses are shown graphically in Fig.2.

Means of lighting at night

~10

‘I:I Karocin B Generator O Solar panel O Biogas plant B Others ‘

Fig.2: Means of lighting at night

(iv) Hours of lighting needed at night for prototype PKL power system

It is known that the people need lighting after evening. The lighting required for various
purposes and it depends on the person’s nature and profession. For example, for student it
needs longer time at night to study but for a farmer it needs less time illumination at night. So
our next question was “How many hours do you need to use light at night?”. For the simplicity
of the interviewee we seek the answer in five slots. These are: (i) 1-2 Hours, (ii)3 Hours, (ii)4
Hours, (iv)5 Hours and (v)More than 5 hours. The response found as summarized in table-3.
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Table-3: Hours of lighting needed at night.

SI. No. Light uses at night Responded
1 1-2 Hours 1
2 3 Hours 18
3 4 Hours 12
4 5 Hours 15
5 More than 5 hours 64
Total 100

The results of responses are shown graphically in Fig.3.

Hours of lighting needed at night

1
0 1-2 Hours
W 3 Hours
04 Hours
05 Hours
B More than 5 hours

Fig.3: Hours of lighting needed at night.

At present the use of electricity from PKL cannot support heavy load for longer time
for prototype system. If someone needs this type of load electricity from PKL may not
be suitable for his/her demand at the present stage of prototype system. But for lighter
load it may fit his / her requirement for prototype system.

(v) Cost for lighting per month at night

Our fifth question was related with cost per month for lighting at night. We know
various people have various ways for lighting at night. Therefore, the cost will not be
the same for all users. Our intension was to find the cost to compare with the cost of
PKL system. To make the answer convenient we made group the costing in five
categories. There are: (0 —300 Tk.), (300 -500 Tk.), (500- 800 Tk.), (800-1000 Tk.)
and More than 1000 Tk. The responses found are summarizing in Table-4.

Table-4: Cost for lighting per month at night.

SI. No. Cost per month (TKk.) Responded
1 0-300 9
2 301 - 500 37
3 501 - 800 21
4 801 - 1000 15
5 More than 1000 18
Total 100
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The results of responses are shown graphically in Fig.4.

Cost of lighting per month

18

.

‘ 00-300 m300-500 0O500-800 [800-1000 M Morethan 1000

Fig. 4: Cost for lighting per month.

In PKL electric system initial cost is the ultimate cost. In this system, no need to think about
monthly bill or monthly costing. People needs to take care of the system like changing the
PKL juice and cleaning the electrodes periodically**32.

(vi) Interest of using PKL electricity system

Next three questions were yes / no question. The intension was to find about the peoples’
feeling and interest about PKL electricity system. The questions were: (i) Do you know about
Pathor Kuchi Leaf? (ii) Do you know electricity can produce from Pathor Kuchi Leaf (iii) If
it is cost effective and easy to produce are you interested to use it?. The responds found are
summarizing in table-5.

Table-5: Feeling and interested of Pathor Kuchi Leaf (PKL) electricity system.

Base of response Number
Know the PKL 9
Know PKL can produce electricity 24
Interested to use PKL electricity system 2

The results of responses are shown graphically in Fig.5.

Interested to use PKL system

‘ BYes ENo ‘

Fig.5: Interested to use PKL system.

From the responses, it is seen that people are highly interested to use the PKL system. Only
two responded were negative. The reasons are: It is not a modern technology and the
availability of Pathor Kuchi Leaf is a scarce. So, the survey provided the result that the
people are very much interested to use this technology.
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(vii) Expected cost for a two lamps PKL electricity system

To make a new system cost is a vital issue. If the cost is higher than the system may not be
affordable by the general people. So, our last question was to know the expected cost for a
two lamp system. We asked for a two lamp system considering the least requirement of a
small family. For simplicity of the interviewee we seek the answer in four slots. These are :
(i) Within Tk. 300 (ii) Within Tk. 500 (iii) Within Tk. 1000 and (iv) More than Tk.1000
Tk. The responses found are summarizing in Table-6.

Table-6: Expected cost for a two lamps PKL electricity system.

SI. No. Expected cost (Tk.) Responded
1 Within Tk. 300 76
2 Within Tk. 500 18
3 Within Tk. 1000 5
4 More than Tk. 1000 1
Total 100

The results of responses are shown graphically in Fig.6.

Expected cost for atwo lamps PKL electricity
system

76

Responses

Within Tk Within Tk Within Tk More than
300 500 1000 Tk 1000

Cost slot

Fig.6: Expected cost for two lamps PKL system.

The cost for a two lamp system will actually very depending on the hours of use. If the hour
of use is less, cost will also be less. If we consider a two lamp PKL electric system with for 2
hours lighting the approximate cost of the system as shown in Fig.6 which will be around 600
Tk. It is not so expensive compared to other systems [33]. But it is higher as expected by the
potential user.

11 B. Distribution of PKL power System

As a first step of awareness campaign we distributed two PKL systems to the two poor street
side shop owners in the capital Dhaka city. One in a tea stalls other in a shoe repairing shop.
Following pictures show the photograph of them.
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Fig.8: Use of PKL electricity at a street side shoe repairing shop at Santinagar, Dhaka, Bangladesh.

Both the shop keepers were happy to get this new electricity. We take the above photograph
from the shop just after evening and it was producing sufficient electricity for their small
shop [34]. People are now using PKL electricity for their own use in some areas specially
remote areas. A photograph in Fig. 9 shows the children are studying at night and some other
practical applications with the PKL electricity in a remote village of Magura District and at
the city areas of Bangladesh respectively.

& 'm!

Fig.9: Somelpplications of PKL poér

4

I1C: Participation on Fair

Additionally we participated in a fair named “Anando Mela” arranged at 26 Baily Road in
their premises by Officers club, Dhaka in December, 2012. The main objective of that
participation was to inform the people and disseminate the technology among the people. We
also gather knowledge about the performance parameters they are interested. Two photograph
of that fair are shown in Fig.10. This demonstration was made by the authors. This exhibition
provided us some beautiful idea and attraction of the users about PKL electricity.

P %
R g

Fig.10: Participatioﬁ in the fair tt prerfni‘ses of Officers Elﬁb, Dhaka.

International Journal of Advanced Research & Higher Studies 156

ID: 260116 "
www.ijarhs.com



© IJARHS June 2026, Volume 5, Issue 1 ISSN: 2957-8671 (Online)

Additionally we provided a backup support to a group of school boys who were interested
about the production of electricity from PKL and wanted to participate in the Inter School
Science Competition held at Ideal School and College, Motijheel, Dhaka, Bangladesh on
June/2013 organized by Ideal Science & Technology Aiming Research Council. The main
objectives of this support were: (i) To disseminate the knowledge of producing electricity
from PKL to the younger and (ii)To make this technology interesting among the people. Two
photographs of that competition are shown in Fig.11.

Fig.11: Participation in the Inter School Science Competition at Ideal School and
College, Motijheel, Dhaka, Bangladesh.

I11. Further Study

The future studies on PKL (Pathor Kuchi Leaf) power for practical utilization should focus
on bridging the gap between laboratory success and real-world deployment. Here are some
promising directions researchers could take:

Future Research Directions for PKL Power
1. Scaling Up Power Generation
e Move beyond small-scale (1 kW) prototypes to community-level systems.
o Explore modular PKL units that can be connected in series/parallel for higher output.
o Study long-term performance under varying environmental conditions.

2. Electrode & Electrolyte Optimization
o Investigate alternative electrode materials (e.g., carbon composites, alloys) to improve
efficiency and reduce corrosion.
o Enhance PKL malt stability with additives or hybrid electrolytes.
e Conduct comparative studies with other bio-electrolytes.

3. Energy Storage & Hybrid Systems
o Integrate PKL electricity with battery storage for consistent supply.
e Combine PKL with solar or wind in hybrid microgrids for rural electrification.
o Study PKL’s role in night-time energy supply, where solar is limited.
4. Economic & Social Feasibility
o Perform cost-benefit analyses comparing PKL systems with solar, biogas, and micro-
hydro.
e Assess community acceptance and willingness to adopt PKL technology.
o Explore policy frameworks for renewable energy subsidies and rural deployment.
5. Environmental & Agricultural Impact
o Study the sustainability of PKL cultivation — land use, water needs, and biodiversity
effects.
o Explore by-products of PKL malt for fertilizer or medicinal use.
o Evaluate life-cycle emissions compared to fossil fuels and other renewable.
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6. Consumer Applications
o Test PKL electricity for household appliances (lighting, fans, radios, TVS).
o Develop low-power devices optimized for PKL systems.
o Explore PKL’s potential in portable energy solutions (camping, disaster relief).

Suggested Research Questions
e How can PKL systems be scaled to power an entire rural village sustainably?
o What electrode materials maximize PKL efficiency while minimizing cost?
e« Can PKL electricity be integrated into Bangladesh’s national renewable energy
strategy?
e What are the socio-economic impacts of PKL adoption in rural communities?

V. Applications of NPs (produced from PKL extract) for better performance.

Fig.12: Practical Applications of NPs from PKL extract

For better performance in our practical application, it was used zinc and copper plate as
electrode and manganese dioxide Nanoparticles (NPs) as a catalytic agent and water was used
as solvent with PKL extract. It is successfully proved that only 2-2.5 grams of manganese
dioxide Nanoparticles (NPs) can generate 12 watt DC led bulb which is shown in Fig.12.

V. Recommendations

For practical utilization of PKL (Pathor Kuchi Leaf) power, the most relevant research
articles focus on its performance evaluation, harvesting techniques, and applications in rural
electrification. The strongest recommendations are studies published in Springer and
IDEAS/RePEc, which detail PKL’s potential as a biomass-based electricity source for off-
grid communities in Bangladesh.

V1. Conclusions

The research on PKL (Pathor Kuchi Leaf) power concludes that it is a promising renewable
energy source, capable of generating electricity both day and night, offering a practical
alternative to solar power in rural off-grid areas of Bangladesh. The studies highlight its
feasibility for small-scale applications like powering radios, televisions, and micro-grids,
though further optimization and scaling are needed for widespread use.
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