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INTRODUCTION 

 

Fossil fuel is the most popular source of energy in the world. When fossil fuels are 

burned, they release large amounts of greenhouse gases, into the air. Greenhouse gases trap 

heat in our atmosphere, causing global warming. The average global temperature has increased 

by 1°C which can lead to rise in the sea level, extreme weather, biodiversity loss and species 

extinction, as well as food scarcity, worsening health and poverty for millions of people 

worldwide. 

 

GENERAL TYPES OF CHEMICAL FUELS 

 

 Primary (Natural) Secondary(Artificial) 

Solid fuels Wood, coal, peat, dung, etc. Coke, charcoal 

Liquid fuels Petroleum Diesel, gasoline, kerosene, LPG, 

coal tar, naphtha, ethanol 

Gaseous fuels Natural gas Hydrogen, propane, methane, coal 

gas, water gas, CNG 

 

Natural gas, petroleum, and coal account for 80% of the whole power consumption. 

Although they have many disadvantages, we still utilize them because they are effective, cheap, 

and reliable. These non-renewable energy resources are estimated to deplete in the near future. 

According to certain estimates, we have just 100 years of coal generation left, 50 years of 

natural gas, and 50 years of crude oil. That is why we need to search for suitable alternatives. 

 

 Fossil fuels are responsible for causing extreme water pollution. Oil spill disasters 

causes loss of marine life. Crude oil kills almost everything it contacts and can be catastrophic 

to local wildlife. Water table can be contaminated during an extraction method called fracking. 

Burning of fossil fuels is a major cause of air pollution, photochemical smog and acid rains. 

Emissions of greenhouse gasses and other toxic components resulting from fossil fuel burning 

can cause important health complications, including chronic asthma, low lung performance, 

chronic bronchitis, and cardiovascular disorders. 

The combustion of gasoline and diesel fuel in vehicle engines produces emissions of 

several potentially harmful substances. These emissions are not solely the result of the 



combustion process, nor do they come only from the tailpipe of the vehicle; rather, they result 

from a combination of the engine design and the fuel characteristics. Also apparent is that 

evaporative emissions from refuelling, spills onto heated engine parts, and so on can equal 

emissions from the tailpipe. 

  

POLUTION SHOULD NEVER BE THE PRICE FOR PROSPERITY 

Our college had organized a field trip to RenewX exhibition at Hitech city. From this 

excursion we got to know about latest technological innovations in renewable energy sector and 

gained profound insights into current trends in renewable energy industries. 

  

The renewable energy sector in India is developing rapidly. India is the 4th most desired 

renewable energy market across the world and the installed capacity of renewable energy 

exceeds 100 gigawatts.  



"Green hydrogen will provide India a quantum rise in reaching its weather targets," PM 

Modi declared, unveiling his strategies to transform India into a globally renowned green 

hydrogen generation and trading hub. 

  

In 2015, the world’s governments signed up to the Paris Agreement committing to 

reduce carbon emissions. In his Independence Day speech, the Prime Minister announced the 

setting up of the National Hydrogen Mission. Hydrogen has the promise of transforming India 

from an energy-deficient to an energy-rich country. Hydrogen is considered one of the most 

sustainable fuels of the future. 

 

Green energy is not only about solar and wind, but about biomass too. Biomass today 

is an important fuel in many countries, especially for cooking and heating in developing 

countries and over the years its use as fuel for transportation and electricity generation has been 

increasing. 



 

PM Modi proposed Panchamrit, a 

five-point agenda to take action against 

global warming and make India a climate-

concious country. 

1. India will reach its non-fossil energy 

capacity to 500 GW by 2030. 

2. India will meet 50 per cent of its 

energy requirements from renewable energy by 2030. 

3. India will reduce the total projected carbon emissions by one billion tonne from now 

onwards till 2030. 

4. By 2030, India will reduce the carbon intensity of its economy by less than 45 per cent. 

5. By the year 2070, India will achieve the target of Net Zero.  

 

Though the government has been taking steps to make it an important part of India’s 

energy basket, the latest being a move to mandatorily push for biomass co-firing in the thermal 

power plants as a means to reduce carbon dioxide emissions from fossil fuel, concerns remain 

on how successful this effort will be. 

 

What is Hydrogen fuel?   

 

Hydrogen fuel is a zero carbon fuel burned with 

oxygen provided it is created in a zero carbon way. 

Although it is the most abundant element on earth, 

Hydrogen does not generally exist in the free-

state rather it occurs in compounds like water, natural 

gas and coal or biomass.  

 

 Hydrogen is a clean fuel and energy carrier that can be used to store more and deliver 

energy produced from other resources. Hydrogen can be produced from a variety of domestic 



resources such as natural gas, nuclear power, biomass and renewable power like solar and wind. 

These qualities make it an attractive fuel option for transportation and electricity generation 

applications. It can be used in cars, in houses, for portable power and in many more applications. 

 

 Hydrogen is useful as an energy source/fuel because it has a high energy content per 

unit of weight. Hydrogen is not widely used as a fuel now, but it has the potential for greater 

use in the future. Hydrogen has a very high energy density of 142 megajoule/kg. 

 Hydrogen is found in the first group and the first period in the periodic table, i.e. it is 

the lightest and first element of all. Since the weight of hydrogen is less than air, it rises in the 

atmosphere and is therefore rarely found in its pure form, H2. In a flame of pure hydrogen gas, 

hydrogen (H2) reacts with oxygen (O2) to form water (H2O) and releases energy. 

2H2 (g) + O2 (g) → 2H2O (g) + energy 

 

Natural occurrence of hydrogen cannot satisfy the present need of hydrogen. It produces 

a wide gap between current hydrogen requirement and amount of hydrogen present in earth. 

To counter this problem, hydrogen is produced commercially in industries through various 

methods. 

 

STATEMENT OF THE PROBLEM 

 

 The conventional fossil fuels are the major contributors towards green house effect and 

global warming. Finding viable and sustainable alternative fuels is the need of the hour. 

Hydrogen fuel has the potential to reduce our dependence on fossil fuels. Hence we worked on 

this problem to find best method of producing renewable hydrogen.  

 

AIM 

 

To study various methods of hydrogen generation and find a suitable method to produce 

hydrogen fuel from natural gas. 

 

OBJECTIVE 

 



 To reduce our dependence on fossil fuels, which are the major contributors to the 

greenhouse effect and global warming. 

  Finding viable and sustainable alternative fuel i.e Hydrogen. 

  Hence, we worked on this problem to find the best methods of producing renewable 

hydrogen. 

 

 

REVIEW OF LITERATURE 

 

METHODS OF HYDROGEN EXTRACTION  

  

 Hydrogen is locked up in enormous quantities in water, hydrocarbons, and other 

organic matter. One of the challenges of using hydrogen as a fuel comes from being able to 

extract hydrogen efficiently from these compounds.  

 

 The currently employed methods for production of hydrogen include steam-methane 

reforming, pyrolysis, auto thermal reforming and electrolysis of water. 

 

STEAM METHANE REFORMING: 

 

The steam (H2O) produced is added to the de-sulphurised methane gas and led into the 

reformer. The heat and catalytic properties of the reformer cause the following reaction:  

CH4 + H2O → 3H2 + CO 

 

The remaining carbon monoxide is then converted in the water gas shift (WGS) 

assembly to produce more hydrogen: 

CO + H2O → CO2 + H2. 

 

The gases then enter the Pressure Swing Adsorption (PSA) where the hydrogen is 

separated from other gaseous species under elevated pressure using differences in adsorption 

properties. The cleaned hydrogen is the stored in the buffer vessel and can be used as an 

industrial gas or energy source. 



 

Steam reforming, which combines high-temperature steam with natural gas, accounts 

for the majority of the hydrogen produced. This method of hydrogen production occurs at 

temperatures between 700-1100 °C, and has a resultant efficiency of between 60-75%. [1] 

 

AUTOTHERMAL REFORMING: 

 

Autothermal reforming (ATR) 

combines the steam reforming reaction and 

fuel oxidation into a single unit, the exothermic 

oxidation providing the heat for the 

endothermic reforming process. ATR is 

popular for smaller scale hydrogen 

generation and affords higher H2 production 

than Partial Oxidation method, and faster start-

up and response times than steam reforming. 

Independent control of the steam-to-carbon 

and air-to-fuel ratios means that effective heat 

management can be achieved. 

 

 

https://www.sciencedirect.com/topics/engineering/steam-reforming
https://www.sciencedirect.com/topics/engineering/exothermic-oxidation
https://www.sciencedirect.com/topics/engineering/exothermic-oxidation
https://www.sciencedirect.com/topics/engineering/hydrogen-generation
https://www.sciencedirect.com/topics/engineering/hydrogen-generation
https://www.sciencedirect.com/topics/engineering/air-to-fuel-ratio


PYROLYSIS: 

 

Methane pyrolysis is a fundamentally new process 

technology that splits natural gas or biomethane 

directly into the components hydrogen and solid 

carbon. This process requires relatively little 

energy. And if it uses electricity from renewable 

sources, there are actually no greenhouse gas 

emissions. This is an idea that has existed since the 

1960s, but has always failed due to technical 

implementation. 

 

 

PLASMA PYROLYSIS : 

 This is the most mature form of methane pyrolysis, it utilizes a plasma torch where 

methane gas pyrolyzes at temperatures between 1,000 °C (cold plasma) and 2,000 °C (hot 

plasma). 

THERMAL PYROLYSIS : 

 In thermal pyrolysis, methane dissociates into hydrogen and carbon at temperatures 

between 1,000 °C and 1,500 °C. Differentiation revolves around the type of reactor used 

in the process. 

CATALYTIC PYROLYSIS : 

 In catalytic pyrolysis, methane breaks down into hydrogen and carbon over a metal catalyst, 

which is typically nickel- or iron-based, at temperatures of less than 1,000 °C. 

 

ELECTROLYSIS: 

 

Hydrogen can also be produced from water through electrolysis, which is less carbon-

intensive if the electricity used to drive the reaction does not come from fossil-fuel power plants, 

but rather renewable or nuclear energy instead. The efficiency of water electrolysis is between 

about 70-80%, with a goal set to reach 82-86% efficiency by 2030 using proton exchange 

membrane (PEM) electrolyzers. 

 



Electrolysis of water is the process by which water is decomposed into oxygen and 

hydrogen gas, when electric current is passed through it. Water molecule is decomposed in to 

H+ and OH- ions, when electric current is passed through it. 

 

Two electrodes or plates that are made from an inert metal such as platinum or iridium 

are placed in the water. A DC electrical power source is connected to these plates. At the 

cathode (where electrons enter the water), Hydrogen is formed. At the anode, oxygen is 

produced. Hydrogen produced will be twice the amount of oxygen. It is very important to 

choose the right electrolyte for water electrolysis. Half reactions in the electrolysis of pure 

water at pH=7, and at 25°C are : 

At cathode: 2H2O (l) + 2e– → 2H2(g) + 2OH– E° = -0.42 V 

At anode: 2H2O → O2 (g) + 4H+ + 4e–  E° = +0.82 V 

The net reaction of electrolysis of water is given as : 

2H2O(l) → 2H2(g) + O2(g)  E° = -1.24 

 

 

RESEARCH  METHODOLOGY 

 

 ELECTROLYSIS OF WATER: 



 

Electrode: Graphite (pencil lead) 

Electrolyte: Water + KOH salt 

 

 

The current is passed through the set-up using a 9-volt battery connected to the carbon 

electrodes. Hydrogen gas produced at the cathode displaces the water in the inverted test tube. 

The presence of hydrogen is confirmed by lighting a splint near the mouth of the test tube, 

which ignites with a squeaky pop sound. 

 

 

 



  

 

  



 FORMATION OF BIOGAS : 

 

Biogas is a mixture of colorless, flammable gases obtained by the anaerobic digestion 

of plant-based organic waste materials. Biogas is typically made up of methane (50-70%) 

carbon dioxide (30-40%) and other trace gases. It is generally accepted that fuel consumption 

of a nation is an index of its development and standard of living. 

 

The use of wastes from organic matter, though important, has been relegated to 

the background. There are abundant agricultural residues and municipal solid wastes, 

whose potentials are yet to be fully tapped for energy generation. 

 

So, we thought to make use of this organic waste which has been neglected and dumped 

as waste. But it can be a potential source of energy, and can be used to produce biogas which 

in turn used to generate precious hydrogen fuel.  

 

  

 

Biogas technology has advantages which include the following: generation of storable 

energy sources, production of a stabilized residue that can be used as a fertilizer, an energy-

efficient means of manufacturing nitrogen containing fertilizer, a process having the potential 

for sterilization which can reduce public health hazards from fecal pathogens, and if applied to 

agricultural residues, a reduction in the transfer of fungal and plant pathogens from one year’s 

crop to the next. Energy generated from waste is therefore needful as it will serve the dual 

BIODEGRADABLE
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https://www.omicsonline.org/searchresult.php?keyword=%20consumption
https://www.omicsonline.org/searchresult.php?keyword=%20sterilization


purpose of cleaning the environment and providing a source for generating hydrogen fuel 

which is green.  

 

MATERIALS AND METHODS 

 

SAMPLE COLLECTION: 

Organic waste (vegetable and fruit waste) from households and cow dung from cow 

market were collected. A clean container with cover was used for collection of the waste. The 

cow dung was dried under the sun for four days and then pulverized using a pestle and mortar. 

The pulverized dung was sieved and dried again for a day. 

 

SLURRY PREPARATION: 

Organic waste and cow dung are mixed with water. The mixture was thoroughly stirred 

with a wooden stick to achieve homogeneity. 

 

  

 

ANAEROBIC DIGESTION: 

The mixture is then transferred into a container to half and seized tightly after vacuumed. 

Anaerobic digestion is process through which bacteria breaks down the organic matter in the 

absence of oxygen. 

Multiple organic materials can be combined in one digester, a practice called co-

digestion. Co-digested materials include manure; food waste (i.e., processing, distribution and 

consumer generated materials). Co-digestion can increase biogas production from low-yielding 

or difficult-to-digest organic waste. 



 The container with slurry is connected by a rubber delivery tube which helps to detect 

or know the methane gas produced after the anaerobic digestion. 

 The connecting point of tube and container was sealed with adhesive glue. The contents 

were allowed to undergo digestion for a retention period of four weeks with weekly 

measurements of gas yields. 

 

     

Biogas 

Biogas is composed of methane (CH4), which is the primary component of natural gas, 

at a relatively high percentage (50 to 75 percent), carbon dioxide (CO2). The energy in biogas 

can be used like natural gas to provide heat, generate electricity, and power cooling systems, 

among other uses. . Biogas can also be purified by removing the inert or low-value constituents 

(CO2, water, H2S, etc.) to generate renewable natural gas (RNG) and also hydrogen fuel. 

Bio-gas is produced through a bio-chemical process in which certain types of bacteria 

convert the biological wastes into useful bio-gas. Since the useful gas originates from 

biological process, it has been termed as bio-gas. 

METHANE GAS IS THE MAIN CONSTITUENT OF BIOGAS. 

 

  



 HYDROGEN PRODUCTION UNIT 

 

 

THE MODEL WE DESIGNED IS BASED ON THE PRINCIPLE OF SURFACE 

CATALYST REACTION, WHERE THE HYDROGEN GAS CAN BE EXTRACTED 

FROM METHANE, AMMONIUM OR WATER. 

INSTRUMENTATION: 

Reactor 1, Reactor 2, Catalyst chamber, Collection Unit 

INLET - 

The Methane gas inlet opens into the Reactor 1, whose pressure is regulated. 



 

REACTOR 1 -  

This is the first component of our model, Hydrogen Production Unit (HPU). It is provided with 

an inlet from anaerobic digester. The biogas from the inlet is purified here. 

 

REACTOR 2 - 

Reactor 1 opens into Reactor 2 where the purified methane is heated to more than 1000 oC. 

From here, the heated gas is passed on to the Catalyst Chamber. 



 

CATALYST CHAMBER -  

The heated gas undergoes a reaction in the presence of catalyst where, Hydrogen is the end-

product. 

 

CATALYST USED: 

Nickel based catalyst 

 



PROCEDURE: 

 In an industrial set-up, Reactor 1 has an in-let for the biogas produced in an Anaerobic 

Digester. Here, other gases like H2S and CO2 are removed. H2S is toxic to the Nickel-

based catalyst used in the process.  

 Methane is heated to 1000 oC in Reactor 2. Methane pyrolysis is a fundamentally new 

process technology that splits biomethane directly into the components hydrogen and 

solid carbon.  

 The mechanism involves heating of the provided source to high temperatures, where 

their covalent bonds break and when this mixture of gases is sent to the next unit, this 

reacts with Nickel-based catalyst in the Hydrogen Generation Reactor and a Catalyst 

Surface Reaction occurs.  

 The hydrogen produced here is collected in the Collection Unit.  

 

 

 

Reaction on the catalyst surface: 

In the molecular adsorption mechanism, Methane is first adsorbed on the catalyst 

surface and then dissociates following a series of stepwise dehydrogenation reactions. 

The methane adsorbed on the catalyst surface forms an adsorbed methyl group, 

giving the first hydrogen atom. The second hydrogen atom is released from the adsorbed 

methyl fragment. 



Here, the hydrocarbon adsorbed on the surface of the catalyst dissociates into 

elemental carbon. Then, carbon is taken into solution, diffuses through the bulk of the 

metal particle and precipitates at the backside of the catalyst particle.  [2] 

 

CH4 decomposition on the catalyst surface leading to surface carbon and hydrogen : 

CH4 → surface-C + 2H2 

 

ANALYSIS OF DATA 

Efficiency of various methods of Hydrogen production : 

TECHNOLOGY EFFICIENCY (approx.) 

Steam methane Reforming 65% 

Autothermal Reforming 60% 

Electrolysis 70% 

Plasma Pyrolysis 65% 

Thermal Pyrolysis 62% 

Methane Catalytic Decomposition 75% 

 



Energy Density of various types of fuels : 

 

Catalyst : 

Transition metals, mainly nickel, iron, and cobalt, have been widely investigated as 

active species for methane pyrolysis. Their partially filled 3d orbitals can accept electrons 

from the C–H bonds of methane, which facilitates its decomposition. In addition, transition 

metals offer relatively high solubility and capacity for carbon diffusion through their 

crystalline structure. Another advantage of metal catalysts is the possibility of obtaining 

valuable carbon nanotubes as coproduct. Nickel, iron, and cobalt are very active under 

moderate operating temperatures. In particular, their activity exhibits the following trend : 

Ni > Co > Fe 

Nickel is preferred due its lower price and lesser toxicity when compared to other 

metals. Cobalt is commonly used in small amounts as a promoter of different metal-based 

catalysts. The carbide formation only occurs during the carbon nanotube growth over iron 

catalysts, while nickel carbide is not detected.  

Energy Demand: 

The combustion of hydrogen originates more energy on a mass basis than 

conventional fossil fuels. The minimum energy required for methane pyrolysis (38 KJ/mole 

H₂), is much less than the energy required for water splitting via Electrolysis (285 KJ/mol 

H₂) and steam methane reforming (252 KJ/mol H₂). [4] 

FUEL TYPE ENERGY DENSITY (MJ/kg) [3] 

Coal 24 

Ethanol 26.8 

Biodiesel 38 

Diesel 45 

Petrol 46 

Natural gas 55 

Hydrogen 142 



 

SUMMARY : 
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FINDINGS 

 The only by-product of combustion of hydrogen is water.  

 During electrolysis using graphite electrode, Hydrogen gas is produced at the cathode and 

Oxygen at the anode. 

 Hydrogen produced will be twice the amount of oxygen. 

2H2O(l) → 2H2(g) + O2(g) 

 Hydrogen can be produced from the decomposition of methane. 

 Methane is produced by decomposition of household and animal waste. 

 After incubating it for 6-weeks, we observed the formation of biogas. 

 Methane decomposition (also called methane pyrolysis or methane cracking) is a chemical 

process splitting methane, or in general hydrocarbons, into its elemental components 

hydrogen and solid carbon. 

 This methane can then converted be into its elements hydrogen and solid carbon in the 

Hydrogen Production Unit. 

(CH4 → C + 2 H2). 

 The carbon is not combusted within this process; i.e. the Green house gases (GHG) and 

CO2 is not produced.  

 As there is no involvement of Oxygen in this process, there is no need of an additional CO 

or CO2 separation for upgrading product gas. Therefore, this process is less complex than 

conventional hydrogen production technologies e.g. the classical steam methane reforming 

(SMR) process. 

 

APPLICATIONS 

Hydrogen is truly a versatile fuel. It can be used for automobiles, aeroplanes, 

helicopters, buses, cars and scooters. Liquid hydrogen is considered to be an ideal fuel for 

subsonic and supersonic aircrafts. Industry has safely used hydrogen for decades in the 

following applications: 



 Hydrogen Vehicles 

 Electricity for lighting and for operating domestic appliances. 

 Residential cooking supply, by changing the design of the burner, including the hole 

 size and air supply system. 

 Petroleum refining 

 Glass purification 

 Semiconductor manufacturing 

 Aerospace applications since the overall weight of the fuel and the storage tank is 

 much lower than ordinary jet fuel. 

 Fertilizer production 

 Welding, annealing and heat-treating metals 

 Pharmaceuticals 

 As a coolant in power plant generators 

 For hydrogenation of unsaturated fatty acids in vegetable oil 

 

CONCLUSION 

 

Hydrogen fuel is generated using renewable energy instead of fossil fuels. It has the 

potential to provide clean power for manufacturing, transportation, and more — and its only 

by-product is water. Through this project we tried to address the environmental pollution by 

providing the idea of hydrogen generation from biodegradable waste. This idea can also be 

used to cope up with depleting fossil fuel reserves. 

 

After doing the electrolysis experiment and reviewing the literature, we found that 

our Hydrogen Production Unit, which is based on the principle of Catalytic Pyrolysis of 

Methane is the best method of producing Hydrogen. This method also combats the problem 

of carbon sequestering associated with other methods like Steam Methane Reforming etc. 

The energy demand, CO2 footprint and production cost is lesser for this method. Its efficiency 

is the highest among the other methods. 

 



Hydrogen energy has the potential for enormous supply of energy, and clean 

conversion to electricity. Addressing the needs for lower cost and better performing hydrogen 

energy infrastructure is crucial towards Hydrogen economy. Hence, we tried to give a 

solution for this problem with our project. 

 

 

SUGGESTIONS 

 

 Switching to renewable energy like Hydrogen fuel. 

 Using solar and wind energy for the production of Hydrogen. 

 Setting up of Hydrogen production plants should be supported by the Government. 

 Creating awareness among people to make use of non-polluting sources of energy. 

 Encouraging Research and Development of Hydrogen Technologies. 
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IT’S BEEN HAILED AS FUEL OF THE FUTURE. 

 HYDROGEN IS CLEAN, FLEXIBLE AND ENERGY EFFICIENT. 
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S.NO H.TI.NO STUDENT NAME PROJECT NAME

1 108519468001 A.SUSHMITHA

HAND DRYER WITH HOT AIR 
BLOWER

3 108519468003 A.BHARGAVI
4 108519468004 A.SWATHI
5 108519468005 A.ANUSHA
6 108519468006 A.SRAVIKA
7 108519468007 B.SOUMYA
8 108519468008 B.UMARANI

AUTOMATIC STREET LIGHT 
CONTROL SYSTEM

9 108519468009 B.RISHITHA
10 108519468010 B.AMRUTHA
11 108519468011 B.NIKHITHA
12 108519468012 B.SANJANA
13 108519468013 B.RAJANI
14 108519468014 B.NAVANEETHA

AUTOMATIC DUSTBIN WITH 
USING SENSORS

15 108519468015 B.TEJASWINI
16 108519468016 B.CHANDANA
17 108519468017 C.ESHWARAMMA
18 108519468018 CH.SUPRIYA
19 108519468019 CH.SURYASRI
20 108519468020 CH.KALYANI

MOBILE CHARGER

21 108519468021 CH.AKSHITHA
22 108519468022 CH.KAVERI
23 108519468023 CH.KALYANI
24 108519468024 D.AKSHITHA
26 108519468026 D.PRAVALLIKA
28 108519468028 E.TRIVENI

SOLAR CHARGER

29 108519468029 E.SANTHOSHINI
30 108519468030 G.SANDHYA
32 108519468032 G.SRAVANI
33 108519468033 G.BHAVANI LAXMI
34 108519468034 G.KALYANI
35 108519468035 G.MANISHA

PLANT MOISTURE 
MONITERING SYSTEM

36 108519468036 G.TARAMAHALAX
37 108519468037 P.GOUTHAMI
38 108519468038 G.NAGA SWETHA
40 108519468040 G.PRIYANKA
41 108519468041 G.SHIRISHA
43 108519468043 J.TEJASHWINI

TEMPERATURE BASED 
FAN  SPEED CONTROLLER

44 108519468044 J.RAMYA SREE
45 108519468045 J.SHIRISHA
46 108519468046 J.ARCHANA
47 108519468047 K.MANASA
48 108519468048 K.SEEMA

METAL DETECTOR

49 108519468049 K.KOMALATHA



51 108519468051 K.UMA METAL DETECTOR

52 108519468052 K.ASHWINI
53 108519468053 K.SANDHYA BAI
54 108519468054 K.DHANALAXMI

LASER SECURITY ALARM 
SYSTEM

55 108519468055 K.SWAPNA
56 108519468056 K.JHANSI
59 108519468059 K.SANJANA
60 108519468060 K.TERESA
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