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Abstract 

The use of solar energy to produce hydrogen gas for burning waste has been studied.   We 

develop an alternative solar energy system which is sustainable, clean, high energy capacity 

and economical. The main objective of this study is using hydrogen energy to incinerate   

organic wastes. The incinerator design is divided into 3 main parts which consist of: Part 1, 

Electric Power Supply System, Part 2, Hydrogen Production System and Part 3, Waste 

Incineration System. The experiment was carried out by controlling the electric current in the 

range of 18-22 amps to test the amount of gas suitable for combustion. The optimal current 

range is 20 amperes, which will produce mix gas amount 1,200 mm3 / minute. The results 

showed that the waste incinerators were able to eliminate dry waste which cost 0.75 baht / 

kilogram, while the wet waste is 1.07 baht / kilogram. 

This study shows that solar energy can provide enough energy to manage waste in this type 

of combustion that suitable for use in places without energy or in remote areas. 
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1 Introduction 

Global warming is a global concern because of the potential impact on the environment and 

human life. The main sponsor is fossil fuels, because of the greenhouse gases released when 

in use. With the use of fossil fuels to generate electricity continuously increasing Therefore, 

it is time to look for alternative and clean energy sources to be used in. Nowadays, renewable 

energy is the best alternative energy [1]. Combustion is a rapid, exothermic reaction between 

a fuels and oxygen. Most of the energy is released as heat, but light energy is also released. 

About 21 per cent of air is oxygen. When a fuel burns in plenty of air, it receives enough 

oxygen for complete combustion. Combustion produces many of the same stable end 

products, whether the material burned is natural gas, coal, wood, gasoline, hazardous waste, 

or medical waste. Hydrogen (H2) is an alternative fuel that can be produced from diverse 
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domestic resources. Currently, hydrogen is widely used as a transportation fuel. But the 

government and industry are working on the production and distribution of clean, economical 

and safe hydrogen production and distribution for widespread use in fuel cell electric 

vehicles.  Hydrogen fuel is a zero-emission fuel when burned with oxygen. It can be used in 

electrochemical cells or internal combustion engines to power vehicles or electric devices [2].  

Hydrogen energy is a significant alternative energy. Hydrogen is used as fuel for combustion 

because it causes complete combustion. It also makes combustion of high efficiency. The 

benefit of hydrogen fuel is that it provides 2.5 times more energy than hydrocarbon fuels [3]. 

Since burning with hydrogen fuel does not produce greenhouse gases, fumes or dust and can 

be used for traditional energy applications, the production of hydrogen from water by a 

process known as electrolysis has been developed regularly. Disposal waste is a complicate 

problem, to solve the problem is required the community participant and the suitable 

technology.  [4]. Therefore, using solar energy for generates electricity to produce hydrogen 

gas from water via electrolysis process. The advantage of garbage disposal in this way can be 

used to burn waste in small communities that do not yet have a waste management system 

well. Therefore, the development of a hydrogen fuel combustion plant is another option to 

eliminate community waste. The researchers attempt to create a series of dry cells to produce 

the hydrogen gas as a source of fuel for the waste incinerator trial version machine. The 

production of hydrogen gas, this is needed to control many factors. The quantities of hydrogen 

gas are more or less depends on the following variables such as, the distance between 

conductance, the voltage and the electrolyte solution. This article aim to presents the practical 

application of hydrogen gas in combustion of organic waste produced from solar energy. 

2 Methodology 

Hydrogen waste incinerators have been developed to be used for burning small amounts 

of waste. The waste should not be stored for long periods, such as infectious waste from small 

hospitals. The guidelines for the development of a waste incineration system for hydrogen 

are the combustion system should be more stable, more comfortable, and more user-friendly 

and run with clean energy. The development model is further divided into three main parts: 

Part 1, Electric Power Supply System, Part 2, Hydrogen Production System and Part 3, Waste 

Incineration System 

 Part 1: Electric Power Supply System, which is the source of electrical energy, is a 315 

watt silicon solar cell (p-Si) installed in Sakon Nakhon Province, Thailand, where for testing 

the energy storage facility. Lead-acid battery 12V 75Ah is the equipment that stores energy 

from solar cells and is an energy source in various systems. 
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 Part : 2 Hydrogen Production System, the method of water separation from water 

electrolysis uses a conductor plate to make the anode electrode and cathode electrode, which 

is pure aluminium sheet. Both holes are drilled in a suitable hole on the conductor plate for 

that water can flow through them, Lay the conductors in parallel so that the electric fields 

between the conductors are equally and switch electrode. There are 3 pairs electrode plate 

and make waterproof edges between plates by rubber pads. Close the top and the bottom with 

a clear acrylic plate to observe the reaction of hydrogen and oxygen. During the water 

separation process that generates hydrogen gas and dirty bubbles as a result the water volume 

gradually decreases. Therefore, there should be a water tank that fills the water into the water 

separation box and deposits the polluted air bubbles as shown in Figure 1 .The mix gas flows 

through the water tank after that flowing through the gas filter before it is used as fuel. The 

mix gas cannot be stored because that can condense into water. This gas production system 

is in production style for immediate use. The PWM controller system can control electric 

current flow is used to control the rate of hydrogen gas flowing through the two polar 

conductors. 

 

 

Figure 1 Hydrogen production set 

 

 Part 3: The incinerator made from refractory bricks (insulated firebricks). The bottom of 

the stove consists of a steel grid to separate the ashes. That connect the ignition system uses 

an ignition coil that transmits signals to the spark plug. The gas conveyor tube and the nozzle 

are copper pipes connected to the furnace. At the end of the tube are the injectors for injecting 

gas into the fuel at the bottom of the furnace, as shown in Figures 2 and 3. 
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Figure 2 The installation location of various devices 

 

(1)  Incinerator            (2) ignition coil and spark plug  (3) Protection 

fire back 

(4)  Protection valve            (5) Water tank     (6) Gas filter 

(7)  System control circuit panel      (8)  Electrolysis box   (9) Gas injector 

valve 

 

 

 

Figure 3 The element hydrogen gas incinerator with 3 sections 

3 Results and Discussion  

The results show the performance of the electric current of the solar cell panel which 

experiment was carried out in the summer of April 2018; the maximum average current was 

9 amps, the optimum operating time 9.30 AM - 14.30 PM, as shown in Figure 4. 
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Figure 4 Power generation of solar panel 

 

The appropriate usage time is between 10:00 and 15:00, as the solar cell panel supply 

together with the electrical energy stored in the battery provide an average current of 6 Ah  

this can supply electricity flowing through the water electrolysis to produce hydrogen and 

oxygen. 

The rates of hydrogen production by the electrolytic system were studied. The current 

control circuit can be set in the range of 15-22 amperes, a constant DC voltage of 12 volts. It 

is used to control the quantity of hydrogen gas from water electrolysis with 450 g of sodium 

bicarbonate (Na 2 CO 3) solution per 2000 ml of water. The amount of gas will vary according 

to the amount of electricity. As shown in Table 1. 

 

Table 1 The effect of the hydrogen flow rate from the hydrogen gas generated by the 

water electrolyte process at a water temperature of 70 degrees Celsius 

Current (A)  
Gas flow rate 

(mm ³/ min) 
 H( 2mm/³min)  O( 2mm/³min) 

15 952 105.78 846.22 

16 1,000 111.11 888.89 
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17 1,053 116.99 936.01 

18 1,091 121.22 969.78 

19 1,132 125.78 1,006.22 

20 1,200 133.33 1,066.67 

21 1,250 138.89 1,111.11 

22 1,333 148.11 1,184.89 

 The waste incineration experiment can be divided into two types of experiments, namely 

dry waste, moisture below 10% and wet waste above 80%. The experimental materials for 

burning instead of real waste are cotton swabs, gauze, and bandage in an amount of 200 

grams. The first variable is the volume of electric current. The result are period of the waste 

is burned and how much energy is lost. As shown in Table 2 and Table 3. 

 

 

Table 2 Results by burning dry infectious waste incinerators 

Incinerate 

(No.) 

Electrical 

Current (A) 
Time  ( Minute) 

Average Power 

(Watt) 

Energy Power 

(kW-hr) 

1 18 12.1 216 0.043 

2 20 10.35 240 0.041 

3 22 8.43 264 0.037 

 

Table 3  Results by burning wet infectious waste incinerators 

Incinerate 

(No.) 

Electrical 

Current (A) 
Time (Minute) 

Average Power 

(Watt) 

Energy Power 

(kW-hr) 

1 18 15.34 216 0.055 

2 20 14.72 240 0.057 

3 22 13.17 264 0.059 
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4 Conclusions 

This study shows the using solar energy to produce hydrogen gas for waste disposal is 

possible to develop as a medium-sized community. It was found that the experiment to burn 

dry waste consumed electrical energy of 0 .041  kW-hr, which cost 0 .75  baht per kilogram 

whereas for wet waste  consumed 0 . 0 5 7  kW-hr of electricity, which cost 1 . 0 7  baht per 

kilogram. The optimum electricity for both dry and wet waste disposal is 20 A. The break-

even point is 3 years. This waste disposal system has low cost, quick payback, uses less energy 

and is environmentally friendly. It may help to reduce costs in long term. In addition, the use 

of solar energy to eliminate waste that free from pollution should be suitable for the 

community waste management in the future.  
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