
© 2023 IJNRD | Volume 8, Issue 9 September 2023 | ISSN: 2456-4184 | IJNRD.ORG  

IJNRD2309209 International Journal of Novel Research and Development (www.ijnrd.org)  
 

c99 

CORROSION PREVENTION IN PORTABLE 

BIOGAS PLANT USING KITCHEN WASTE 

1HARSAVARDINI S, 2KAVINAYA SHREE R 
1Student, 2Student 

1,2Agricultural engineering 
 1,2SNS COLLEGE OF TECHNOLOGY,COIMBATORE  
 

 

Abstract : Energy is one of the prerequisites for the growth of agriculture and industry. The energy requirements are mainly met 

through commercial energy sources like oil and coal. In recent years, the prices of fuels, viz, oil and coal have increased sharply 

and there is a continuous depletion of these scarce resources. Hence, there is an urgent need to develop and exploit the alternative 

sources of energy. The growing global awareness of the energy crises has brought us to the beginning of what might be called as 

the “recycle revolution”. Biogas as an alternative source of energy has been widely recognized in a number of countries of the 

various alternative sources of energy, biogas energy assumes a major role with special reference to the rural sector. With 

increased demand for biogas plants in the rural area, cattle dung alone will not form enough substrate material to meet the 

growing demand of biogas plants, so the potentiality of using kitchen waste and cowdung Co-digestion has-been investigated. In 

this study, the design and analyze of a portable biogas digester, which will be used to ferment kitchen waste products in order to 

produce methane gas by fermentation. The corrosion prevention using Beetroot peel. As, Beetroot peels contain a high 

concentration of betalains, which are natural antioxidants that can prevent the formation of free radicals that can cause corrosion.    
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INTRODUCTION 
Although biogas comes from organic materials such as animal waste or food waste in the way most people understand those 

concepts. Biogas is flammable, highly toxic, and potentially explosive. Harmful compounds and air contaminants are introduced 

into the environment during biogas production and use through both combustion processes and diffuse emissions. Burning 

manure-produced gas emits the same air contaminants as the combustion of fossil fuels. To make matters worse, factory farms 

that produce bio methane can emit harmful pollutants into the air and discharge nitrates into groundwater.  

Manure-to-energy projects, specifically manure digesters, are sold as a solution to farmers to help them mitigate the costs of 

production by turning excess animal waste into energy through biogas. The installation of a manure digester on a factory farm is 

the first step for farmers in the process of turning their manure into a revenue stream, but it is also the first step in entrenching 

factory farms into more fossil fuel infrastructure, as producing and transporting biogas requires pipelines, fleets of trucks, and 

interconnection with the local power grid. Furthermore, gas pipelines and other infrastructure leak tremendous volumes of 

methane that contributes to climate change, ne- gating any alleged ―renewable natural gas savings. Annual methane emissions 

have increased by about 50 million tons from the 2000–2006 average. This is mainly driven by agriculture and the natural gas 

industry and atmospheric concentrations of me- thane are now >2.5 times above preindustrial levels. Although methane is only 

one component of total factory farm greenhouse gas emissions, these also include enteric methane, nitrous oxide (NOx) from 

fertilizer and manure application, and carbon di- oxide from fuel combustion and input manufacture.  

Studies show that even if manure digesters were installed on every single dairy farm across the country and worked at optimal 

efficiency, this would still fall short of the industry's goal of reducing its total greenhouse gas emissions by 25%. 32 Similar to 

biogas, natural gas has been falsely marketed as a renewable and clean energy source, whereas in reality it destroys communities 

and has been proven to be a radioactive and hazardous energy source.33 Biogas is the industry's next attempt at green washing 

another polluting fuel to save their industry. Fossil fuels, including natural gas fields and leaking pipelines, contributed 108 

million tons of methane emissions in 2017, a rise of 17%. 

 

Biogas 

Biogas, the metabolic made from anaerobic digestion, is a mixture of methane and carbon dioxide with small portions of different 

gases which includes hydrogen sulfide. Methane, the favored factor of biogas, is a colorless, blue burning gasoline used for 

cooking, heating, and lighting fixtures. Biogas is a clean, green, and renewable source of electricity, which may be used as an 

alternative for other fuels so that you can keep electricity in rural areas. In anaerobic digestion, organic substances are degraded 

through micro organism, within the absence of oxygen, converting it right into a methane and carbon dioxide aggregate. The 

digestate or slurry from the digester is wealthy in ammonium and other nutrients used as an organic fertilizer. Methane formation 
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in anaerobic digestion entails 4 unique steps, such as hydrolysis, acidogenesis, acetogenesis, and methanogenesis. Distinct 

bacterial/archaea communities work in a syntrophic relationship with every other to form methane. In hydrolysis, complicated 

carbohydrates, fat, and proteins are first hydrolyzed to their monomeric forms with the aid of exoenzymes and bacterial 

cellulosome. Within the second segment (acidogenesis), monomers are further degraded into short-chain acids along with: acetic 

acid, propionic acid, butyric acid, isobutyric acid, valeric acid, isovaleric acid, caprionic acid, alcohols, hydrogen, and carbon 

dioxide. In the course of acetogenesis, those quick-chain acids are converted into acetate, hydrogen, and carbon dioxide. Within 

the remaining phase, methanogens convert the intermediates produced into methane and carbon dioxide. Almost one-third of 

methane formation is because of discount of carbon dioxide with the aid of hydrogen. 

 

Digestion Factors 

Anaerobic digestion depends on several different parameters for an ultimate performance. Extraordinary companies of 

microorganisms are worried within the methane production, and appropriate situations must be established to preserve all the 

microorganisms in balance. A number of these parameters are: pH, temperature, blending, substrate, C/N ratio, and hydraulic 

retention time (HRT). Digestion is a gradual technique and it takes at at the least 3 weeks for the microorganisms to adapt to a 

new circumstance when there's a exchange in substrate or temperature. A symbiotic courting is essential between the hydrogen-

producing acetogenic microorganisms and the hydrogen-ingesting methanogens. Furthermore, a impartial pH is favorable for 

biogas production, on the grounds that maximum of the methanogens develop on the pH variety of 6.7–7.5. Temperature is 

likewise an crucial thing inside the biogas manufacturing. Maximum of the acid forming microorganisms grows underneath 

mesophilic conditions; however, for methanogens, a better temperature is favorable. Mixing is likewise an essential parameter for 

biogas manufacturing. Too much blending stresses the microorganisms and without mixing foaming takes place. Methane-

forming microorganisms grow slowly, with a doubling time of round five–sixteen days. Consequently, the hydraulic retention 

time should be at least 10–15 days, except those bacteria are retained through, as an instance, entrapment. Substrate and the 

balance of carbon resources with different vitamins which include nitrogen, phosphorus, and sulfur is likewise vital. The substrate 

must be slowly digested, otherwise easily degradable substrates may additionally cause a unexpected increase in acid content. The 

carbon and nitrogen ratio must be around 16:1–25:1. Too much growth or decrease inside the carbon/nitrogen ratio affects biogas 

manufacturing. The awareness of solids inside the digester have to range among 7% and nine%. Particle size isn't an vital 

component compared to other parameters such as pH and temperature. But, the scale of the debris used impacts the degradation 

and ultimately the biogas production price. 

 

Household Digesters 

It is always difficult to adopt one precise kind of digester for family functions. Design of the digesters is varied based totally at 

the geographical location, availability of substrate, and climatic conditions. As an example, a digester utilized in mountainous 

regions is designed to have less gas volume so as to avoid gas loss. For tropical nations, it is desired to have digesters 

underground because of the geothermal electricity . Out of all the different digesters developed, the fixed dome version evolved 

by way of China and the floating drum version developed with the aid of India have persisted to carry out until today. Currently, 

plug drift digesters are gaining attention because of its portability and clean operation. 

medium with 0.1% DMSO. 

 

Corrosion prevention in biogas  
This venture is creative a designing and a Corrosion in preventation in portable biogas. Plant the use of in kitchen waste the aspect 

or idea that something represents what somebody is attempting to speak. The motive or importance of an experience. Corrosion is 

degradation of materials' properties because of interactions with their environments, and corrosion of maximum metals (and lots 

of substances for that remember)is inevitable. Even as in most cases associated with metal materials, all fabric types 

aresusceptible to degradation. Corrosion is when a refined metallic is clearly transformed to a extra stable shape which include its 

oxide, hydroxide or sulphide nation this results in deterioration.Widespread corrosion occurs whilst most or all the atoms at the 

equal metallic surface are oxidized, detrimental the complete surface. Most metals are without difficulty oxidized: they have a 

tendency to lose electrons to oxygen (and different substances) inside the air or in water. As oxygen is decreased (profits 

electrons), it paperwork an oxide with the metal. Corrosion: Corrosion is the procedure of slowly ingesting up metals by using 

gasoline and water vapours present within the surroundings because of the formation of sure compounds like oxide, sulphides, 

carbonate, and so forth. Rust: Corrosion of iron is referred to as rusting. Metallic corrosion is on occasion classified into 8 forms: 

uniform, galvanic, crevice, pitting, intergranular, selective leaching, erosion–corrosion, and stress corrosion. Combination of 

methane and carbon dioxide produced through the decomposition of plant and animal waste, this is used as gas. It is 

extraordinarily easy too: simply collect up to six liters of food scraps (or different natural waste) and positioned it into the 

machine. Turn the stove on, watch for the biogas to shape, and prepare dinner your food! It is odorless, trouble-loose…and gives 

you all of the benefits mentioned above. Biogas is an environmentally-pleasant, renewable energy supply produced via the 

breakdown of organic be counted such as meals scraps and animal waste. Discover how biogas is produced and and the way it 

could be used to fuel automobiles, heat our homes and togenerate energy. High era of incredible manure, which might be 

weedless and an exquisite soil conditioner. One kg kitchen waste produces zero.Five m3 biogas. Methane burns with a blue flame 

with out producing any smoke or soot. For an ordinary city household, biogas (having CV of just about 6600 kCal / kg) saves 

about 100 kg of LPG or 250 litres of kerosene consistent with 12 months, which is equivalent to 300 kg to 600 kg of carbon 

dioxide (CO2) consistent with year. A vast part of meals waste is biodegradable (38-forty%) which may be used to generate 

methane. Environment pleasant disposal of waste, that is want of hour considering mass pollutants everywhere. Technology of 

pretty properly quantity of gasoline fuel for cooking, with the intention to really support the energy sources and offer self-reliance 

to the families for cooking. 
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Beetroot peels in Biogas 
Scrubbers of all sorts contain chemical reactions which have the added advantage of producing water, which may be used for 

drinking or to fuel the oxygen generator. We used beetroot as our scrubbing material. Beetroot peels produce oxygen into the 

biogas. Because of the evaluation of oxygen, the hydrogen sulfate dissolves within the digestor itself. So while it's far dissolved, 

there may be not anything to supply corrosion. We conclude by means of stopping the corrosive fuel from generating. Red 

beetroot (grown at a nearby agricultural farm) were purchased in a neighborhood save. Hydrochloric acid (37%), bromcresol 

inexperienced and methyl pink signs, boric acid and Folin–Ciocalteu’s reagent had been furnished from Kemika (Zagreb, 

Croatia). Kjeldahl tablets have been purchased from CarlRoth (Karsruhe, Germany). An included general nutritional fiber assay 

kit turned into bought from Megazyme (Wicklow, ireland). Dopamine hydrochloride, (S)-6-Methoxy-2,5,7,eight-

tetramethylchromane-2-carboxylic acid (Trolox), 2,2-Diphenyl-1-picrylhydrazyl (DPPH), 2,2′-Azino-bis(3-

ethylbenzothiazoline-6-sulfonic acid) diammonium salt (ABTS), gallic acid, neutral crimson and dichlorofluorescein diacetate 

(DCFDA) have been bought from Sigma-Aldrich (St. Louis, america). Standards of D-glucose, D-fructose and sucrose have been 

purchased from Fluka (Taufkirchen, Germany). Methanol became provided from Panreac (Barcelona, Spain) and ethanol (ninety 

six%), glacial acetic acid (85%) and acetonitrile from Carlo Erba (Val de Reuil, France). All chemical compounds used for 

experimental techniques were of analytical grade. Purple beetroots were peeled, and the peels have been left to air-dry at room 

temperature for forty eight h.Red beetroot peels were milled into powder and sieved thru a screen with pores of 450 µm, to 

achieve fractions to be used within the analyses. Corrosion prevention is an vital component of retaining the longevity and 

effectiveness of a portable biogas plant. A number of the strategies that may be used to prevent corrosion in a transportable biogas 

plant consist of. Choosing materials which are proof against corrosion is the primary line of protection against corrosion. For 

example, the usage of stainless steel, fiberglass- strengthened plastic, or epoxy-coated carbon metallic for constructing the 

transportable biogas plant can appreciably reduce the chance of corrosion. Making use of coatings to the surfaces of the portable 

biogas plant can help to shield against corrosion. The sort of coating used will depend upon the precise necessities of the plant and 

its working surroundings. Examples of coatings encompass epoxy, polyurethane, and teeth coatings. This technique involves 

introducing a sacrificial anode or a current into the metal shape of the transportable biogas plant to shield it from corrosion. This 

technique works by way of lowering the rate of corrosion by using creating an electric powered field that directs corrosion far 

from the metallic. 

 

Mechanism of corrosion inhibition by beetroot  

Mass loss study reveals that the method along with 4 mL of BR and 50 ppm of Zn2+ offers 98% IE to carbon metal immersed in 

well water. A synergistic effect exists between BR and Zn2+. Polarization study well-knownshows that this system controls the 

cathodic reaction predominantly. AC impedance spectra display that a protective film is fashioned at the steel floor. FTIR spectra 

monitor that the protecting film consists of Fe2+ - betanin complex and Zn(OH)2. A good way to give an explanation for the 

above information in a holistic way, the subsequent mechanism of corrosion inhibition is proposed. While the formulation 

including properly water, beet root extract and Zn2+ is ready, there's formation of   

Zn2+ - betanin complex in solution. Whilst carbon metallic is immersed in the answer, the Zn2+ - betanin complex diffuses from 

the majority of the answer towards the metal floor. 

On the steel floor, Zn2+ - betanin complex is transformed into Fe2+ - betanin complex. Zn2+ is launched. 

Zn2+ - betanin + Fe2+ → Fe2+ - betanin + Zn2+ 

The launched Zn2+ combines with OH to form Zn(OH)2 at the cathodic websites. 

Zn2+ + 2OH− → Zn(OH)2 ↓ 

As a consequence the protecting movie includes Fe2+ - betanin complex and Zn (OH)2. This money owed for the synergistic 

effect. Regular monitoring and upkeep of the transportable biogas plant can assist to save you corrosion. This consists of 

inspections for signs and symptoms of corrosion, cleansing and maintenance of the plant, and restore of any damage as soon as it 

is detected. Corrosion may be as a result of acidic conditions inside the portable biogas plant. Controlling the pH tiers of the plant 

via the usage of chemical components can assist to prevent corrosion. Usual, imposing a mixture of those methods can assist to 

make certain that the portable biogas plant is covered from corrosion and operates correctly for an prolonged duration. In lodges, 

typically beetroots are used. It's miles a without problems available vegetable. We're the usage of beetroot as our scrubber 

because it prevents the corrosion in the biogas. An aqueous extract of beet root is ready with the aid of grinding 10 g of beet root, 

filtering the suspending impurities, and making as much as 100mL. The extract was used as corrosion inhibitor in our prototype. 

Beetroot peels contain a high attention of betalains, which are natural antioxidants that could prevent the formation of loose 

radicals that could purpose corrosion. Moreover, beetroot peels have a excessive awareness of minerals, inclusive of potassium, 

magnesium, and calcium, which could assist to guard towards corrosion. To apply beetroot peels for corrosion prevention in a 

biogas plant, the peels can be ground into a powder and added to the biogas digester. The betalains and minerals inside the peels 

can then help to guard the metallic surfaces from corrosion. But, it's far vital to notice that the effectiveness of beetroot  peels as a 

corrosion prevention approach has not been drastically studied or examined. It is also essential to make sure that the addition of 

beetroot peels to the biogas digester does no longer have any poor effects at the biogas manufacturing or pleasant. Consequently, 

before the usage of beetroot peels for corrosion prevention in a biogas plant, it is encouraged to consult with a corrosion 

professional or a biogas plant professional to determine the suitability of this method to your unique state of affairs. 

 

 

Application of Biogas  

Fuel: Biogas can act as a stand-in for herbal gas in automobile fuel, or for other machinery that consists of a combustion engine. 

Electricity: As a gas, biogas can also be used to run generators. Considered one of its benefits as a renewable electricity resource 

is its capability to be saved, which makes it a precious backup useful resource especially for vegetation that get their important 

power from wind or solar. 

Heat: Like natural gasoline, biogas may be used for heat. It can even be input into present herbal fuel power: As a gas, biogas also 

can be used to run generators. One in every of its benefits as a renewable power aid is its capacity to be saved, which makes it a 
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precious backup useful resource in particular for plants that get their main power from wind or solar. That is because biogas and 

natural fuel are made up of the same things. The method of harvesting them is simply distinctive. Biogas has several blessings, 

both in regards to what its production provides and what it subtracts. The material is a cheap, eco-friendly useful resource, that 

allows to maintain the environment easy and produces an green form of fertilizer as a byproduct. Biogas is a sort of green 

electricity. It comes from recycled, renewable resources that would otherwise come to be in landfills and make contributions 

methane to the surroundings, that is a worse greenhouse gas than carbon dioxide. Its lack of reliance on products like wooden or 

coal method creating it doesn’t dissipate limited assets or hurt the surroundings. Biogas is inexpensive. Biogas manufacturing is 

natural and doesn’t require lots of strength; bacteria do all of the paintings. Which means the fee of setup and protection. Biogas 

is surroundings pleasant and has various packages in cooking, drying, coolig  

Heating, and so on. It's miles used within the manufacturing of power, methanol, and steam. It's distinctly easy too: just 

accumulate up to 6 liters of meals scraps (or different organic waste) and positioned it into the system. Turn the range on, await 

the biogas to shape, and cook dinner your food! It is smell-less, trouble-unfastened…and offers you all the blessings outlined 

above. The benefits are: Biogas is a green strength source in form of energy and warmth for the local grid. Big environmental 

blessings - less emission of the greenhouse gasses methane, CO2 and nitrous oxide. Environmentally pleasant recirculation of 

organic waste from enterprise and households. 

 

Conclusion 

To use beetroot peels for corrosion prevention in a biogas plant, the peels can be floor into a powder and delivered to the 

biogas digester. The betalains and minerals inside the peels can then help to shield the metallic surfaces from corrosion. 

However, it's miles critical to be aware that the effectiveness of beetroot peels as a corrosion prevention technique has not 

been substantially studied or examined. It's also essential to make sure that the addition of beetroot peels to the biogas 

digester does not have any bad effects at the biogas manufacturing or quality. Consequently, before the usage of beetroot 

peels for corrosion prevention in a biogas plant, it is encouraged to discuss with a corrosion expert or a biogas plant expert 

to determine the suitability of this approach for your particular situation. 

 

REFERENCES 

[1] Putri, Dewi Artanti, Roy R. Saputro, and B. Budiyono. "Biogas Production from Cow Manure." International Journal 

of Renewable Energy Development 1, no. 2 (July 9, 2012): 61–64. Journal of Renewable Energy Development 1, no. 2 

(July 9, 2012): 61–64. 

Journal of Renewable Energy Development 1, no. 2 (July 9, 2012): 61–64. 

[2] Hakl, J., P. Fuksa, J. Habart, and J. Šantrůček. "  The biogas production from lucerne biomass in relation to term of       
harvest." Plant, Soil and Environment 58, No. 6 (June 18, 2012): 289–94. 

[3] Kovács, K. L., N. Ács, E. Kovács, R. Wirth, G. Rákhely, Orsolya Strang, Zsófia Herbel, and Z. Bagi. "Improvement      

of Biogas Production by Bioaugmentation." BioMed Research International 2013 (2013): 1–7. 

[4] Nie, Yan Qiu, Yu Xiu Li, Hui He, Wen Jing Zhou, Zhao Hui Pang, and Hui Bing Peng. "Production of High   Calorific 

Biogas from Organic Wastewater and Enhancement of Anaerobic Digestion." Advanced Materials Research 550-553 

(July 2012): 522–28. 

http://www.ijrti.org/

