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ABSTRACT 

 

ARTICLE INFO 

Depletion of fossil fuels, their rising prices and environmental pollution scenario 

underlines the compulsion for search of alternate and renewable sources of energy. 

Biogas energy is an important source of energy which can be obtained by using different 

input substrates. This paper summarizes experimentation work carried out related to 

different types of materials used, their pretreatment methods and co-digestion of 

different substrates. The scope for using flower waste as input substrate in bio reactors 

has also been discussed. Flower waste disposal in water or landfill causes environmental 

pollution and thus environment friendly solution for flower waste disposal is the need of 

time. Literature available related to anaerobic digestion of flower waste has also been 

summarized. 
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I. INTRODUCTION 

Biogas energy is a promising source of energy, as it 

produces useful energy from waste materials with less 

environmental emissions. Biogas is primarily a mixture of 

methane (CH4) and Carbon di oxide (CO2) with traces of 

other gases like sulphur di oxide and ammonia. The 

calorific value of biogas is dependent upon methane 

content in biogas, which varies in the range 50% to 70%. 

Biogas can directly used as a source of heat or for running 

engines and generation of electricity. Many researchers 

have carried out their experimentation related to biogas 

production. Literature reveals information about various 

input substrates used for biogas generation, effect of 

operating conditions, various pre treatment methods 

employed for improved biogas output, various substrates 

used for co-digestion in bio reactors etc. Some of the 

findings mentioned in literature can be summarized as 

below:TanusriMandal and N.K. Mandal [1], performed 

laboratory scale experimental research work regarding 

biogas production potential of different organic wastes. 

Experiments were carried out on animal dungs, kitchen 

waste, leaves and waste flowers.  The digester consisted of 

500 c.c. capacity conical flask with cap. Waste material 

samples of 300 ml each were placed in flask for 90 days. 

The flask is provided with a magnetic stirrer and 

temperature was controlled at 37
o
C by using a thermostat. 

The experiments indicate following data regarding biogas 

generation capacity in terms of volume of biogas 

generation: 

 

i)Cow dung < buffalo dung < mixture of dung < camel 

dung < horse dung 

ii)Orange peel < mixture of kitchen waste < tea leaves < 

potato peel < banana peel 

 

iii)Sunflower < season flower < mixture of waste flower < 

marigold <modar flower 

It was observed that modar flower, marigold flowerhave 

better biogas generation potential in their corresponding 

group of flowers. Marigold flower generated 2 liter of 

biogas per 300 ml of slurry while modar flower generated 

2.1 liter of biogas per 300 ml of slurry. 
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Dr. S. P. Singh et. al. [2], performed laboratory scale 

experimental investigation regarding biogas 

generation from flower waste. Laboratory scale 

digesters of 1.5 liter capacity with temperature 

maintained at 30
o
C were used with 35 days retention 

time. Flower waste mainly consisted of mixture of 

Marigold, Dhatura, Ankra, Rose & leaves of bel. 

Experiments were carried without pretreatment and 

with pretreatments like drying, milling and chemical 

pre treatment with NaOH. It is concluded that flower 

waste can be a good substrate for biogas production 

due its optimum carbon : nitrogen ratio. Physical 

pretreatment (drying + grinding) and chemical 

treatment of flowers is necessary for higher gas 

production. Dose of 6 gmNaOH per 100 gm of dried 

and ground flower waste is optimum for biogas 

generation. Fresh flowers should not be used for 

digestion.Dr. UshaBajpai& Puja Singh [3], 

performed experimental research on mixture of 

flower waste, which mainly consists of Marigold, 

Rose and Sunflower. Flower waste contains acidic 

contents; to make it suitable for biogas production, 

calcium carbonate (CaCO3) was added to it. The 

contents of the biogas produced were measured by 

using gas chromatography. It is proposed that flower 

waste can be used as a source of biogas. The output 

methane percentage is more in summer season (50-

54%) & less in winter season (43-50%). 

KorlaSwapnavahiniet. al. [4] carried out laboratory 

scale experimentation with 2.5 liter capacity 

digesters. It was found that the leaves of 

ocimumsanctum  (Tulsi) can be used as a source of 

bio gas. The pH mainly ranges between 2.15 to 7.14 

(acidic) and presence of more cellulose material leads 

to less biogas generation potential. Fresh and 

untreated leaf waste is not suitable for digestion and 

gas generation. There is need for further studies with 

physical and chemical treatment of tulsi leaf waste, 

so as to determine conditions for good gas production 

and waste. 

GizemAlkanok et.al. [5] experimentallystudied 

biogas generation potential of supermarket waste 

materials. Fruit, vegetable and flower waste (FVFW), 

dairy product wastes (DPW), meat waste (MW) and 

sugar waste (SW) were anaerobically digested for 

biomethane production. When the wastes were 

digested alone without any co substrate addition, 

highest methane yield of 0.40 L CH4/gm of VS was 

observed. Higher methane yields can be obtained by 

proper combination of Carbon : Nitrogen ratio and 

other operating parameters.  

Yadvika, Santoshet. al. [6], have reviewed different 

enhancement techniques of biogas production. 

Authors have emphasized need for more efforts to 

overcome the constraints like more retention time 

(30-50 days) and production of less biogas during 

winter season. Different techniques for enhancement 

of biogas production have been discussed like Use of 

additives, recycling of slurry and slurry filtrate, 

variation in operational parameters like temperature, 

hydraulic retention time (HRT) and particle size of 

substrate etc. 

Ravi Agnihotri and G.N. Tiwari [7] experimented 

with parametric study of floating type biogas plant. A 

floating type digester made up of aluminium having 

volume 0.018 m
3
capacity and 30 kg slurry capacity 

were studied in ambient conditions for a retention 

period of 85 days. Authors also tried to measure 

pressure of gas generated, but it could not provide 

data since gas generation takes place at very low 

pressure inside the dome. Also it is found that there is 

no role of atmospheric humidity and precipitation 

under biogas production. It is observed that 

production of biogas is dependent upon temperature 

and solar intensity of the atmosphere. Aluminium 

digester is suggested to be a good option for biogas 

plant due to its light weight, corrosion resistance and 

durability.A. S. Sambo et.al. [8], have suggested the 

effect of some operating parameters on biogas 

production rate. Temperature has a prominent effect 

on biogas production. Temperature in excess of 60 
o
C 

causes gas production to drop down and eventually 

stop. Optimal gas production occurs at pH of 7.0 

followed by pH of 9.0. Nutrient addition in the form 

of calcium carbonate (CaCO3) improves biogas 

production rates. Digesters with higher fraction of 

cowdung show more biogas generation and enhanced 

retention periods. R. Chandra et.al.[9], carried 

experimentation on jatropha and pongamia oil cakes 

in a 20 m
3
 / day capacity floating drum biogas plant 

under mesophilic conditions. The average gas 

production was observed to be 0.394 m
3
 /kg TS and 

0.427 m
3
 / kg TS while methane percentage was 

found to be 66.6 % and 62.5% respectively for 

jatropha and pongamia oil cakes. The biogas 

produced from jatropha and pongamia oil cakes 

contains 15-20% more methane than biogas produced 

from cattle dung.TanusriMandal and N.K. Mandal 

[10],have proposed that use of Magnesium catalyst in 

the digester improves the biogas output. Experiments 

were carried out on animal waste materials like cow 

dung, buffalo dung, camel dung and horse dung 

without and with addition of variable amounts of 

powdered Magnesium (Mg) catalyst. Temperature of 

digesters was maintained at 40
o
C and retention time 

of 90 days. An optimum dose of 45 mg of 

Magnesium catalyst for 300 cm
3
 slurry was found to 

give maximum biogas generation from given animal 
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waste samples. Magnesium catalyst also improves 

reliability of biogas plants.  

J Ranjithaet.al. [11], performed experiments on 

Anaerobic Digestion of flower and vegetable wastes.  

A laboratory scale anaerobic digestion of vegetable 

wastes (brinjal, cabbage, carrot, ladies finger) & 

flowers (jasmine, sunset flower, Roselle, African 

wattle, Nile tulip flower, silk tree mimosa.) were 

performed. Digester of one liter capacity was 

employed and cow dung has been used as an 

inoculum. Substrate to inoculums ratio of 1:1 has 

been fed to the digester. The substrate concentrations 

are varied such as 5%,7%,10% was used and amount 

of gas produced was analyzed using digital pressure 

gauge. The Results obtained showed that flowers had 

given higher yield of biogas than vegetable wastes 

and the digestion period was less. The average biogas 

production potential of withered flowers was 

observed as 16.69 g/kg in 4.5days, where in case of 

vegetable wastes it was 9.089g/kgS in 6 days. It is 

concluded that flower waste can be a good potential 

substrate for biogas production. 

K. Vinoth Kumar, R. KasturiBai [12], carried field 

study of solar greenhouse assisted biogas plant in 

hilly region. Plastic has been evaluated as an alternate 

material for biogas plants on a par with conventional 

brick material. The study involves the control 

experimental plastic tank with greenhouse canopy of 

similar capacity. It is suggested that solar greenhouse 

assisted biogas plant can employed in hilly regions, 

with minor modifications.Guangquing Liu et. al. [13] 

have experimented thermophilic and mesophilic 

digestion of food and green wastes with different 

Feed to inoculums (F:I) ratios. Retention time was 

kept for 25 days and about 80% of gas production 

was observed during first 10 days of digestion. At F:I 

ratio of 3.1, biogas generation was found more at 

thermophilic conditions as compared with mesophilic 

conditions 

 

.AIsci and G.N. Demirer [14] carried out bio methane 

potential tests (BMP tests) to check methane 

generation potential of cotton stalk, cotton seed hull 

and cotton oil cake. The results indicate that cotton 

wastes are a good source of biogas. Approximate 

production of methane from 1 g of cotton stalk, 

cotton seed hull and cotton oil cake was found to be 

65 ml, 86 ml and 78 ml respectively. Hydraulic 

retention time was kept to be 23 days. 

 

G Kocar and A Eryasar[15], emphasized the 

importance of temperature in anaerobic digestion. 

Research has been made on solar heated biogas 

plants in comparison with biogas heated digesters. 

Also optimization of insulation thickness and solar 

heating systems for biogas reactors of 5m
3
 were 

carried out for two different locations. Biogas 

consumption for reactor heating is decreased by 

approximately 19 %, when solar heating system is 

used. It is concluded that solar energy is an attractive 

alternative for bio-digester heating in cold regions as 

well as during cold season. 

 

Wei Wu [16] has presented useful review on 

anaerobic co-digestion. It is suggested that co-

digestion of multiple substrates is a great option for 

improving yields of anaerobic digestion. Due to 

Positive synergisms established in the digestion 

medium and the supply of missing nutrients by the 

co-substrates improves biogas yields. In addition co-

digestion also offers several possible ecological and 

economical advantages. 

 

Hamed El. Mashadet. al. [17] carried out 

experimental investigation of  biogas generation from 

co-digestion of dairy manure and food waste. A first 

order kinetics model is developed to calculate the 

methane yields from different inputs.  

 

Satoto E. Nayonoet. al. [18], have used 8.0 liter 

capacity laboratory scale digesters for co-digestion of 

press water and food waste. Addition of press water 

or food waste to bio waste co-digestion resulted in 

more buffer capacity, allowing very high loadings 

without pH control.  

II. CONCLUSION 

 

Literature available gives the insight of Anaerobic 

Digestion process used for biogas generation from 

different waste materials. Effect of various 

parameters like Cabon : Nitrogen ratio, pH of 

working medium, its temperature and effect of 

digester heating on biogas generation is understood 

from the literature. Limited literature is available 

regarding Anaerobic Digestion of flower waste. 

Flower waste needs drying and mechanical 

pretreatment for biodegradation. It is also necessary 

to have alkaline pretreatment of flower waste for its 

biodegradation. Thus there is scope to apply these 

techniques in the context of Anaerobic Digestion of 

flower waste. Also there is scope to search low cost 

chemical pretreatment methods for flower waste. 

Considering all these aspects, flower waste can be 

used as a practical source of bioenergy at potential 

areas and the energy available can be used for 

potential applications like cooking. 
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