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1.  Background 

 

India currently imports nearly 77% of its crude oil requirements and about 50% of natural 

gas requirement. The Government of India has set a target of reducing this import by at least 10% 

by 2022. Further, it has set a target of increasing the contribution of gas in India’s energy mix from 

existing 6.5% to 15% by 2022 (global average is 23.5%) 

 

Bio-degradable organic waste or biomass such as agricultural residue, cattle dung, 

sugarcane press mud, municipal solid waste and sewage treatment plant waste, etc. produce bio-gas 

through the process of anaerobic decomposition. The bio- gas is purified to remove hydrogen sulfide 

(H2S), carbon dioxide (CO2), water vapor and thereafter compressed as Compressed Bio Gas 

(CBG), which contains more than 90%  methane (CH4), a combustible gas and clean fuelThe other 

waste streams viz. rotten potatoes from cold storage, rotten vegetables, dairy plants, chicken/ poultry 

litter, food waste, horticulture waste, forestry residues and industrial Effluent Treatment Plants 

(ETPs) treating organic waste can be used in the generation of biogas. 

 

CBG is a clean renewable fuel, that has calorific value and other properties similar to CNG, 

and hence it can replace CNG in automotive, industrial and commercial areas, Given the abundance 

availability of biodegradable organic waste within the country, production of CBG in a commercial 

scale is expected to have the following benefits:  

 

 Import reduction of natural gas and crude. 

 Utilization of agricultural residue, cattle dung and MSW for the production of CBG and 

thus to achieve reduction in emissions and pollution. 

 A boost towards fulfillment of National commitments in achieving climate change goals. 

 Providing a buffer against energy security concerns and crude/gas price fluctuations. 

 Contribution   towards   Swatch   Bharat Mission through responsible waste 

management 

 Lowering pollution and carbon emission. 

 Providing additional source of revenue to the farmers, rural employment and 

amelioration of the rural economy 

 

Bio- CNG plant provides green solution to the stubble burning which plays a significant 

role in deteriorating of air quality. Present utilization of crop residue in the country is hardly 25%. 

 

National Policy on Bio-Fuels 2018 (vide Gazette Notification No. 33004/99, dated 

8.6.2018) emphasizes on promotion of advanced Bio-fuels including CBG. Ministry of Road 

Transport and Highways Vide Gazette Notification No. 395, dated 16th June 2015, permitted usage 

of bio-compressed natural gas (bio-CNG) for motor vehicles as an alternate to compressed natural 

gas (CNG). 

 

According to estimate, country has potential to produce 32 million tonnes of CBG of which 

currently, only 0.06% of CBG is being produced. The research on biogas purification and its 

utilization as a vehicular fuel and power production is getting focused attention. To promote CBG 

production and usage, Ministry of Petroleum and Natural Gas, Government of India, on October 01, 

2018 announced setting up of 5,000 CBG plants by 2025 with an investment of `1700 billion under 

the scheme of “Sustainable Alternative Towards Affordable Transportation (SATAT)”. The scheme 
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will open up a new window of green energy corridor in the transport sector and employment as well. 

Oil and Gas PSUs, namely IOCL, HPCL, BPCL, GAIL and IGL are inviting Expression of Interest 

(Eol) for procurement of CBG from potential entrepreneurs. This initiative envisages expected 

annual production of 15 MMTCBF and 50 MMT bio manure.  

 

2.  Biogas 

 

The Byproduct of Anaerobic digestion of organic material is commonly referred to as 

‘Biogas’. Biogas technology refers to the production of combustible gas (Biogas) and a value added 

fertilizer under controlled or uncontrolled conditions namely temperature, pH, C/N ratio etc. 

 

3.  Biogas generation process 

 

The biogas generation process involves anaerobic digestion consisting primarily three 

stages, (i) Hydrolysis, (ii) Acid Formation, and (iii) Methane Fermentation.    

 

The process is carried out by two sets of bacteria namely Acidogenic and Methanogenic 

Bacteria. Hydrolysis and Acid formation is generally combined and is called as 1st phase and 

Methane formation is considered as the 2nd phase.  

 

1st phase - Hydrolysis and Acid formation.  

 

In Hydrolysis process, the biomass (Protein, Fat and Carbohydrates) is broken down 

through the influence of Heat, Mechanical shredding, enzymatic treatment or a combination of all. 

The polymers are broken in to Monomers for ease of consumption of Methanogens.   

 

Fats--------> Fatty Acids, Protein -------->Amino Acids, Carbohydrates -------------> Sugars.  

 

These products are fermented by the fermentation bacteria leading to the formation of the 

following products:  

1. H, H2O, CO2, NH4  

2. Acetic acid (CH3COOH)  

3. Alcohol and low organic acids.  

 

The pH of the material is lower in the process to around 5.5 to 6 and in some fast degrading 

materials such as corn starch or refined floor, it can drop to as low as 3.3. The pH has to be kept at 

around 6 for transitioning in to the second phase to avoid creating inhospitable conditions to the 

bacteria.  

  

Acid reduction – The Alcohol and the low organic acids are fermented in to the following 

products through the action of Acetogenic Bacteria.   

1. H2O, CO2, H  

2. Acetic Acid  
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2nd Phase – Methane Production –  

 

In this final phase, Acetic acid produced in the 1st phase is converted into CH4 and CO2 

(combined called as Biogas) through the actions by Methanogenic bacteria. The residual waste is 

rich in Nitrogen and can usually be used as good organic manure. Depending on the raw material 

and its composition, other gases are also found in the Biogas such as Hydrogen Sulphide (H2S) and 

water vapour.  

 

 4.  Compressed Biogas (CBG)  

 

Compressed Biogas is a common term used by the Ministry of Petroleum and Natural Gas. 

It can also be called as Bio-CNG.  The standards and specifications are governed by IS 16087:2016 

(Annexure I) of BIS.  

 

  
 

The Standard also states the following:  

  

1. CBG shall be free from liquids over the entire range of temperature and pressure encountered in 

storage and dispensing system. 

2. The CBG shall be free from particulate matter such as dirt, dust, etc.   

3. CBG delivered shall be odorized similar to a level found in local distribution (ref. IS 15319)   

 

To achieve the desired quality stated in IS 16087:2016, The raw biogas needs to be cleaned 

/Scrubbed. There are many types of systems and processes available which have now matured to a 

certain level in India to confidently clean the Biogas to CBG standards to be used as vehicular fuel 

as per the Gazette Notification no. 395 dated 16th June 2015, Ministry of Road Transport and 

Highways, Government of India. 

 

 5.  Scrubbing Technology 
 

Composition of Biogas –  

CH4- 55-60%  

CO2 – 35 – 45%  

H2S- 0.1- 2%  

Water vapour – saturated  

 

Scrubbing depends on the end use of the biogas.  
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For H2S scrubbing following are the comparative data: 

  Application  Scrubbing technology  Advantages  Disadvantages  

Cooking  None  Low cost  Little hazardous with 

Sulphur di Oxide  

      Small scale suitable  

  Iron Oxide  Low CAPEX  Disposal of Fe2SO4  

Boiler  Iron Oxide  Low CAPEX and 

OPEX  

Disposal of Fe2SO4  

  Water scrubber  Medium OPEX  

High Efficiency  

High Capex  

Regeneration of water 

Disposal of H2SO4  

  Biological fixation  Medium OPEX  

Generation of elemental  

Sulphur  

  

High Capex disposal of 

elemental Sulphur  

Disposal of H2SO4  

Disposal of sludge  

Low efficiency  

Power generation  Iron Oxide  Low CAPEX and 

OPEX  

Disposal of Fe2SO4  

  Water scrubber  High Capex  

Medium OPEX  

Regeneration of water 

Disposal of H2SO4  

  NAOH chemical  High Efficiency  High Capex and OPEX 

Disposal of sulphates  

CBG  Water scrubber  High Capex  

Medium OPEX  

Regeneration of water 

Disposal of H2SO4  

  NAOH chemical  High Efficiency  High Capex and OPEX 

Disposal of sulphates  

  PSA (Pressure Swing 

Absorption)  

High Efficiency  High Capex and OPEX  

Disposal of zeolite media  

  

For CO2 removal the following technologies are suitable and are as governed by the economics of 

the project.  

 

Parameter PSA Water 

Scrubber 

Mono-ethylamine/ Mono 

-ethanolamine(MEA) 

System 

Membrane 

Technology 

Pre- H2S 

removal 

required 

Yes No Yes Yes 

Working 

pressure (bar) 

4-7 4-7 No pressure 7-24 

Methane loss 20-30% 5-10% <0.1% <0.5% 

Methane 

content in 

upgraded gas 

>96% >97% >99% 99% 

Electricity 

consumption 

(kWh/m3) 

0.25 <0.25 <0.15 ~0.23 
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6.  Raw material/ Substrate for Biogas generation 

 

The Biogas plant requires easily biodegradable organic matter / Biomass. The Substrates 

considered for Biogas plants are grossly categorized in the following categories. 

  

1. Animal waste  

Main source of animal waste are the following: 

a. Dairy farms 

India being one of the leading milk generating and processing country has one of the 

highest milking cattle population. They range from a single cattle in a house to a large 

mechanized dairy farm having thousands of cattle.  

The Biogas plant is most suitable in any scale of the plant with variable end use of the 

generated biogas.    

b. Poultry Farms  

India has now growing poultry farms and there are clusters in some specific parts of the 

country where we have large concentration of poultry activity. They are located in parts 

of Telangana, Some parts of Maharashtra, Haryana, Tamilnadu and Chhatisgarh.   

There are mainly two types of Poultry farms  

1. Layer farm   

2. Broiler farm  

Layer farms are most suited for setting up of Biogas plant as medium to large poultries 

are now following cage batteries for keeping birds. This helps in collection of waste and 

ensures reduction in contamination. Many new large automatic layer farms are installing 

temperature controlled and belt extraction system where the litter/dropping are 

continuously removed to maintain hygiene. Such plant as most suited for large scale 

CBG or Electricity generation plants.   

Broiler farms are abundant but are not very much suited as the birds are placed on hey/ 

sawdust or mud and the collection of waste is not practical.   

The Manure generated through the biogas process is high in Nitrogen and is sought after 

by the farming community in both solid and liquid form.   

c. Other animals such as Pigs, Horse, Camel etc.  

In Indian society, piggeries and other animal husbandry is not very common and the 

economics and technology suitable for processing waste will be similar to cattle 

farming.   

 

2. Plant waste/ Farm waste  

Main source of animal waste are the following: 

a. Paddy straw 

 The Paddy straw can be easily made available through mechanical harvesters and is easy to 

store in bales throughout the year.   

The biggest challenge is the mechanical hydrolysis of paddy as it is coated with silica and 

is very abrasive to any moving parts in the process increasing the OPEX of the plant. The 

Manure produced through the process is rich in silica.  

b, Corn/ Sweet sorghum  

There are few varieties of Corn and sorghum specifically developed as fodder crop which 

has excellent biogas potential and can be used as an energy crop. The biggest challenge is 
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the completion with food security and high raw material rates making the biogas plan 

economically and socially unviable.  

c. Napier grass  

The grass is best suited as biogas plant energy crop as it can be easily grown on large 

areas and is easy to harvest. It is also found to be economically viable if the conditions 

to sell the products is easy.  

 

3. Process waste  

The process waste is generated through process industries processing organic material. They 

can be in form of High COD and BOD liquids and or solid organic waste.  

  

4. Municipal solid waste  

Due to urbanization, the increasing urban population has increased the amount of waste 

generated in urban Indian cities.  

Out of the overall waste, around 45-55% waste is organic in nature. Out of this organic 

waste, only about 35-40% waste is suitable for Biogas.   

Biggest challenge is the disposal of manure generated through the MSW plants as the raw 

material is not regulated, the quantity of heavy metals such as Mercury, Arsenic, lead might 

exceed the allowable parameters.    

 

The Biomass such as Paper, Wood, Dried leaves, Wooden shavings are generally high in 

Lignin and Cellulose and these substances can theoretically suitable for generation of biogas 

but practically looking at the technology and most importantly the economics is not suitable 

for the commercial biogas generation. 

 

7.  Products of Biogas Process 

 

Other value added products generated from the biogas plant are: 

1. Enriched manure  

After the anaerobic process, most of the Active carbon is converted to energy and 

Biogas. What remains is further enriched and blended with other inorganic ingredients 

such as Phosphates and Potash to make them PROM i.e Phosphate Rich Organic 

Manure. It has been Gazette under Fertilizer control order (Annexure II). 

2. Liquid manure   

The digested slurry can be used as used as  Liquid manure as per guidelines brought 

under the FCO   (Annexure III) . 

3. Liquid CO2 and Dry Ice  

Biogas has around 35-40% CO2. But it requires large CAPEX to set up the plant and the 

technological restrictions make it very OPEX intensive as well. Two known technologies 

are Cryogenic and Chemical Amine process.  

4. Waste heat recovery system  

When the Biogas is converted to electricity through an internal combustion Engine or a 

Gas turbine. The Out-put is Electricity, CO2, and heat.  

Above 100 kW capacity engines the heat can be recovered indirectly through exhaust 

gas and cooling circuit through waste heat recovery systems. They can intern be used to 

heat the biological process or provide process heat to other applications.  
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 8.  Categorization of CBG/Bio-CNG plants  

 

Central Pollution Control Board has categorized industrial sectors in various categories viz. 

Red, Orange, Green and White on the basis of pollution potential, which is represented as Pollution 

Index, a function of quality and quality of emissions (air pollutants), effluents (water pollutants), 

and types of hazardous wastes generated. Pollution Index is composite score (100 marks) in which 

40 marks is assigned to air pollution, 40 marks to water pollution and 20 marks to hazardous waste. 

 

CPCB revised  the categorization of Compressed Bio-Gas (CBG) plants in light of the 

notifications issued by the Ministry of Agriculture and Farmers Welfare vide Gazette Notification 

No. 2051 dated 14.072020 and No. 1972 dated 01.06.2021 regarding inclusion of Fermented 

Organic Manure (FOM) and Liquid Fermented Organic Manure (LFOM) under Fertilizer 

(Inorganic, Organic or Mixed) (Control) Act, 1985. 

 

As pre revised categorization, CBG plants producing FOM & LFOM as by products in 

conformity with requirements of Gazette Notification No. 2051 dated 14.072020 & No. 1972 dated 

01.06.2021, respectively, and utilizing entire FOM & LFOM as a fertilizer or manure on land and 

also not discharging any waste-water, are to be considered under White category, subject to 

verification by SPCB on case-to-case basis. The aforesaid criteria may be re-assessed based on 

ground conditions after a period of two years.  

 

CBG plants producing FOM & LFOM as by products not conforming with requirements of 

Gazette Notification No. 2051 dated 14.072020 & No. 1972 dated 01.06.2021 are to be categorized 

based on the type of feed-stocks being used. CBG plants based on animal waste and crop residue as 

feedstock are categorized under green category. CBG plants based on Municipal Solid Waste 

(MSW) and process waste as feedstock are categorized under Orange Category. 

 

Household bio-digesters/gobar-gas (cow-dung) plants based on biodegradable wastes, etc. 

with feed slurry to digesters having Volatile Organic Fraction more than 75 %, are to be considered 

under White' category. The details of categorization of 'Compressed Biogas (CBG)/Bio-CNG plants' 

and 'Household bio-digesters/gobar-gas (cow-dung) plants based on biodegradable wastes, etc.' are 

given in “Annexure IV”. 

 

CBG plant currently placed under Green & Orange category can be considered as white 

category after ensuring recycle/reuse of entire liquid effluent generated by installing required 

additional treatment units based on effluent characteristics and producing FOLM & FOM as by 

products using digested biogas slurry & digested sludge in conformity with requirements of FCO 

as per Gazzette.Notification No. 2051 dated 14.07.2020 & No. 1972 dated 01.06.2021.  

 

Green & Orange category CBG/BIO-CNG plant can take steps as given in “Annexure V” 

to qualify as white category. 
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9.  Guidelines to be followed by CBG Plants 

 

I   Handling of Solids Waste / Input material 

1. Biodegradable solid waste/input material should be stored in such a manner that 

leachates formed do not get mix with any natural water body or stream. 

2. If solids have any fire hazard possibility due fire extinguishing system should be set up. 

3. Reject/undigested Solids should be disposed in accordance with SWM Rules,2016 & 

its amendments and shall not be mixed  with digested slurry for disposal. 

4. Digested solid/sludge shall be used for producing FOM or Bio-compost. In case of Bio-

compost, following shall be ensured: 

 

a) The composting facilities of adequate size may be designed through expert 

institutions in the field.  

b) The compost yard be provided with impermeable base with facility for collection 

of leachate and surface water run-off into lined drains leading to a leachate 

treatment and disposal facility.  

c) The composting facility shall not be located within 300 m from the nearest 

dwelling and 100 m from any well or water course.  

d) Necessary precaution shall be taken to minimise nuisance of odour, flies, rodents, 

bird menace and fire hazard. 

e) The windrow area shall be provided with impermeable base. Such a base shall be 

made of concrete or compacted clay of 50 cm thick having permeability 

coefficient less than 10–7 cm/sec. The base shall be provided with 1 to 2 per cent 

slope and circled by lined drains for collection of leachate or surface run-off. 

f) Leachate collection system shall be constructed. Leachate can be re-circulated in 

compost plant for moisture maintenance.  

g) The end product compost shall meet the standards prescribed under Fertilizer 

Control Order notified from time to time.   

h) The daily logbook record of the solid waste generated and bio-compost shall be 

maintained.  

5. Groundwater monitoring 

a) Location of piezometer- wells: Minimum at 2 places along the periphery of the 

bio-compost yard such that one is in the upstream of the Ground water flow 

direction and one in the downstream direction.   

b) Hand pump: at least 30 meters depth, located within 500 meters to 1 Km from 

yards. Water quality of hand pump should be tested pre and post monsoon.  

 

6. Approach Road to bio-compost yard: The entrance of the Bio-compost yard should be 

paved all-weather road for approach of vehicles. 
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7. Packaging and Labelling/Marking -The bio-compost or Bio manure shall be packed and 

labelled/marked properly. 

8. Storage facilities for ready compost should be covered under shed having platform.  

9. All other wastes such as iron filings, waste oils, transformer oils, batteries & other e-

waste should be recycled using registered vendors. 

 

II Solid Manure: 
 

10. Solid manure should be stored in leachate-free way. 

11. Solid manure can be used in farms with or without any value addition in conformity 

with requirements of Gazette Notification No. 2051 dated 14.072020 & No. 1972 dated 

01.06.2021. 

12. Solid manure may be converted to PROM (Phosphate Rich Organic Manure), Organic 

Potash fertilizer, organic silica fertilizer etc. 

 

III Liquid Manure (Fermented Organic Manure): 

 

13. Digested slurry while producing FOLM should be separated for solids as much as 

possible. 

14. Use decanter, screw press, filter media or drying pit for separation of solids. 

15. Liquid manure should be stored in leachate-free way. 

16. Liquid manure can be used in farms with or without any value addition after confirming 

the stipulated quality requirements. 

17. Liquid manure can be applied in farms after required treatment, depending on feed 

material and in conformity with requirements of Gazette Notification No. 2051 dated 

14.072020 & No. 1972 dated 01.06.2021 and applicable effluent discharge standard. 

There shall be no adverse impact of application of digested biogas slurry on soil & 

environment. 

18. Impermeable tank having total storage capacity of 15 days shall be provided for storing 

the liquid manure.  

19. Any concurrent use of fertilizers (along with LOM) shall be done judiciously to avoid 

any superimposed effect.  

20. In no case, the Liquid manure/effluent/leachate shall not be discharged into the 

drain/nallah/surface water bodies/channels/rivers.   

21. The liquid concentrated nutrient rich fertilizer product after post processing shall be 

labelled and packed in containers for sale.  

22. The daily logbook record of the Liquid manure produced by the unit shall be 

maintained.  

 

IV Self-monitoring system 

23. A flow-meter shall be installed at the wastewater/slurry generation/discharge line to 

quantify the slurry being generated for treatment. A PTZ camera shall be installed at 

storage tank and bio-compost area to monitor the bio-composting operation.  
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V Scrubber System: 

24. CBG Plants use following types of scrubbers: 

a) Iron chelating based for H2S removal. 

• Disposal of sulphur recovered from the process should be sold/disposed 

off in correct manner as per rule. 

• All waste streams coming from plant should be suitably treated & 

recycled/reused. In no case, effluent enters water body. 

b) PSA for CO2 removal 

• Exhaust gas being released to atmosphere in safe manner. 

• Height of exhaust gas chimney to be raised to 3m above the roof level at 

least. 

• Iron filings, silica gel should be disposed of through certified vendors. 

c) Membrane for CO2 removal 

• Membrane material disposal should be done through registered vendors 

only. 

d) Water scrubber for CO2 and H2S removal. 

• Effluent generated which is high in acids should be neutralized by using 

suitable method & then disposed off after meeting the notified effluent 

discharge norms. 

 

VI Other Requirements 

25. Ambient air quality monitoring shall be regularly carried out.  
 

26. Odour nuisance at down-wind direction on the boundary of processing plant shall also 

be checked regularly & accordingly necessary steps for its control shall be taken.  

27. The Gensets shall comply with the latest Indian emission norms for Gas based Engines. 

28.  The biogas plants may be integrated with Solar PVs to make these plants cost 

economically viable 

29. The CBG plant shall install flow meter at all water abstraction points for measuring 

water consumption & maintain logbook for the same. 

 

**** 
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Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 

इंटरनेट मानक

“!ान $ एक न' भारत का +नम-ण”
Satyanarayan Gangaram Pitroda

“Invent a New India Using Knowledge”

“प0रा1 को छोड न' 5 तरफ”
Jawaharlal Nehru

“Step Out From the Old to the New”

“जान1 का अ+धकार, जी1 का अ+धकार”
Mazdoor Kisan Shakti Sangathan

“The Right to Information, The Right to Live”

“!ान एक ऐसा खजाना > जो कभी च0राया नहB जा सकता है”
Bhartṛhari—Nītiśatakam

“Knowledge is such a treasure which cannot be stolen”

“Invent a New India Using Knowledge”

है”ह”ह

IS 16087 (2013): Biogas (Biomethane) - Specification [PCD
3: Petroleum, Lubricants and their Related Products]

37485/2022/IPC-III-HO
159



37485/2022/IPC-III-HO
160



37485/2022/IPC-III-HO
161



© BIS 2013

B U R E A U  O F  I N D I A N  S T A N D A R D S
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG

NEW DELHI 110002

February 2013 Price Group 1

IS 16087 : 2013

Hkkjrh; ekud

ck;ksxSl (ck;ksehFksu) — fof'kf"V

Indian Standard

BIOGAS (BIOMETHANE) — SPECIFICATION

ICS 75.060

 

 

37485/2022/IPC-III-HO
162



Petroleum, Lubricants and Their Related Products Sectional Committee, PCD 3

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Petroleum,

Lubricants and Their Related Products Sectional Committee had been approved by the Petroleum, Coal and

Related Products Division Council.

The purpose of this standard is to provide general guidelines for the biogas (biomethane) composition, quality

parameters and for biogas (biomethane) thermal application, applications in stationary engines, automotive

applications and supply through piped network.

Biogas (biomethane) as a fuel, meeting the requirements of the compositional standards, should,

a) provide the safe operation of the engine whether stationary or automotive and associated equipments;

b) protect the fuel system from the detrimental effects of corrosion, poisoning and liquid or solid deposition;

and

c) not emit any pollutants or the greenhouse gases after combustion, beyond prescribed limit.

Biogas (biomethane) is primarily methane gas which is generated from an anaerobic digestion of organic wastes

by micro organisms. It is a relatively simple and economical method to produce a fuel from waste. While technically

biogas (biomethane) can be produced from any type of organic material, most times, biogas (biomethane) is

produced from organic waste. This waste could comprise agricultural and crop waste, human waste and animal

waste (cow dung for instance). Biogas (biomethane) is an environment friendly, clean, cheap and versatile fuel

which can be used for various applications.

Biogas (biomethane) is a natural product produced from the biodegradable substrates like cattle dung, poultry

waste, food waste, sewage waste etc. It has methane as the main component around 50-70 percent, CO2 around

30-40 percent and H2S and moisture in trace quantities. It varies in composition depending upon the substrates

used. The raw biogas (biomethane) from the biogas (biomethane) digesters is properly processed and purified

from the unwanted gases like CO2, H2S and moisture upto a certain required level.

While implementing this standard all the regulatory and statutory provisions shall be complied.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value,

observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960

‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off

value should be the same as that of the specified value in this standard.
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IS 16087 : 2013

Indian Standard

BIOGAS (BIOMETHANE) — SPECIFICATION

1 SCOPE

This standard prescribes the requirements and the

methods of sampling and test for the biogas

(biomethane) applications in stationary engines,

automotive and thermal applications and supply

through piped network.

2 REFERENCES

The following standards contain provisions which

through reference in this text constitute the provisions

of the standard. At the time of publication, the editions

indicated were valid. All standards are subject to

revision and parties to agreements based on this

standard are encouraged to investigate the possibility

of applying the most recent editions of the standard

indicated below:

IS No./ Title

International

Standard

1070 : 1992 Reagent grade water (third revision)

7285 (Part 2) : Refillable seamless steel gas

2004 cylinders: Part 2 Quenched and

tempered steel cylinders with tensile

strength less than 1 100 MPa

(112 kgf/mm2) 

15125 : 2002/ Natural gas — Sampling guidelines

ISO 10715 : 1997

15130 Natural gas — Determination of

 (Part 3) : 2002/ composition with defined uncertainty

ISO 6974-3 : by gas chromatography: Part 3

2000 Determination of hydrogen, helium,

oxygen, nitrogen, carbon dioxide and

hydrocarbons up to C8 using two

packed columns

15319 : 2003/ Natural gas — Organic sulphur

ISO 13734 : compounds used as odorants —

1998 Requirements and test methods

15320 : 2003/ Natural gas — Designation of the

ISO 15403 : quality of natural gas for use as a

2000 compressed fuel for vehicles

15490 : 2004 Cylinders for on-board storage of

compressed natural gas as a fuel for

automotive vehicles  

15641 Natural gas — Determination of

(Part 2) : 2006/ water by Karl Fischer method:

ISO 10101-2 : Part 2 Titration procedure

1993

IS No./ Title

International

Standard

ISO 6326-3 : Natural gas — Determination of

1989 sulphur compounds: Part 3

Determination of hydrogen sulphide,

mercaptan sulphur and carbonyl

sulphide sulphur by potentiometry

ISO 14532 : Natural gas — Vocabulary

2001

3 TERMINOLOGY

For the purpose of this standard, the definitions given

in ISO 14532 shall apply.

4 REQUIREMENTS

4.1 Biogas (biomethane) shall be free from liquids over

the entire range of temperatures and pressures

encountered in the storage and dispensing system, fuel

containers, engine and fuel system and piped network.

4.2 The biogas (biomethane) fuel shall be free from

particulate matter such as dust, dirt and mist.

4.3 Odour

Biogas (biomethane) delivered to any vehicle,

stationary engine or piped network, shall be odorized

similar to a level found in the local distribution

(see IS 15319).

4.4 The biogas (biomethane) for automotive application

and piped network shall also comply with the

requirements given in Table 1 when tested in

accordance with the methods given in col 4 of Table 1.

Table 1 Requirements for Biogas (Biomethane)

Sl Characteristic Requirements Method of Test,

No. Ref to

(1) (2) (3) (4)

i) CH
4
, percent, Min 90 IS 15130 (Part 3)

ii) Moisture, mg/m3, Max 16 IS 15641 (Part 2)

iii) H
2
S, mg/m3, Max 30.3 ISO 6326-3

iv) CO
2
+N

2
+O

2
, percent, 10 IS 15130 (Part 3)

Max (v/v)

v) CO
2
, percent, Max (v/v) 4 IS 15130 (Part 3)

(when intended for filling

in cylinders)

vi) O
2
, percent, Max (v/v) 0.5 IS 15130 (Part 3)
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IS 16087 : 2013

This biogas (biomethane) may also be used for

applications such as stationary engines or power

generators.

5 SUPPLY OF BIOGAS (BIOMETHANE)

5.1 Biogas (biomethane) shall be stored and transported

through cylinders conforming to IS 7285 (Part 2). For

automotive use, it shall be filled in cylinders

conforming to IS 15490.

5.2 It may be transported through piped network or

injected into existing system of pipelines as per

regulatory requirements.

6 SAMPLING

Proper sampling of biogas (biomethane) is extremely

important, if the tests are to be significant. Samples of

biogas (biomethane) are examined by various test

methods to determine physical and chemical

characteristics. The test results are often used for

custody transfer. It is, therefore, essential that the

samples be representative of the product to be tested.

The representative samples of biogas (biomethane)

shall be drawn as prescribed under IS 15125.

7 QUALITY OF REAGENTS

Unless specified otherwise, pure chemicals and

distilled water shall be used in tests (see IS 1070).

NOTE — Pure chemicals shall mean chemicals that do not

contain impurities which affect the result of the analysis.
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14 THE GAZETIE OF INDIA : -0RDlNARk' [PAKT D-SC 3(ii 

MINISTRY OF AGRICULTURE 
,(Department of Agriculture and Co-operation) 

 ORDER^ 
New Delhi, the 22nd June, 2012 

S-0- 14200--1n exercise of the powers conferred by section 3 of the Essential 
Commodities Act, 1955 (1 0 of 1955), The Central Government hereby makes the following 
Order W e r  to amend the Fertilizer (Control) Order, 1985, namely:- 

1. (I) This Order may be called the Fertilizer Control (Amendment) Order, 2012. ' 

(2) It shall come into force on the date of its publication in the Offxcial Gazette. , 

2. In Fertilizer (Control) Order, 1985,- 
(A) in Schedule I, in Part A, under the heading "SPECIFICATIONS OF 

FERTILISERS",- 

(i) in sub-heading "1 (d) N.P. COMPLEX FERTILISERS',- 
(a) serial number "12. Nitrophosphate (23- 23- 0)" and the entries relating thereto, 

shall be omitted; 
(b) after serial number 17 and the entries relating thereto, the following serial 

number and entries shall be inserted, namely:- 

"1 8. Nitrophosphate (24:24:0) 

(i) Moisture per cent., by weight, maximum 1.5 
(ii) Total nitrogen per cent. by weight, minimum 24.0 
(iii) Nitrogen in ammonical form per cent. by weight, minimum 13.5 
(iv) Nitrogen in nitrate form, per cent. by weight, maximum 10.5 
(v) Neutral ammonium citrate soluble phosphate (as PzOs) 

per cent. by weight, minimum 24.0 
(vi) Water soluble phosphate (as P20j) per cent. by weight, minimum .20.5 
(vii) Particle size: Not less than 90 per cent. of the material shall pass 

through 4mm IS sieve and be retained on lrnrn IS sieve. 
Not more than 5 per cent shall be below lmrn IS sieve." 

(ii) in sub-heading "1 (f) MICRONUTRIENTS',in serial number "8 
'Chelated Zinc as Zn-EDTA", for the words, "Appearance- fiee flowing 
crystalline/powder" the words "Appearance- free flowing crystalline or 
powder or tabletyy shall be substituted 

(iii) in sub-heading "1 (g) FORTIFIED FERTILISERSw,- 
(a) for serial number 3 and the entries relating thereto, the following serial 

4%" 
- number and entries shall be substituted, namely:- 

"3. Zincated Phosphate (Suspension) - for seed treament 
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(i) Total phosphate (as P2O5) per cent. by weight, minimum. 13.9 
(ii) Total zinc (as Zn) per cent. by weight, minimum. 17.6 
(iii) Neutral ammonium citrate soluble phosphate (as P205) per 2.8 

cent. by weight, minimum 
(iv) Lead ( as Pb) per cent. by weight, maximum 0.003 
(v) PH 8+/- 1 "; 

@) afler serial number 10 and the entries relating thereto, the following &a1 number and 
entries shall be ihserted, namely :- 

"1 1. DAP fortified with Zinc (1 8:46:0:0.5) 

(9 
(ii) 
(iii) 
(iv) 
( 4  

(vii) 
(viii) 

Moisture per cent. by weight, maximum. 
Total nitrogen per cent. by weight, minimum 
Ammonical nitrogen per cent. by weight, minimum 
Urea nitrogen percent. by weight, maximum 
Neutral ammonium citrate soluble phosphate (as P2O5) per 
cent. by weight, minimum 
Water soluble phosphate (as P205) per cent. by weight, 
minimum 
Zinc (as Zn ) per cent. by weight, minimum 
Particle size:' Not less than 90 per cent of the material shall 
pass through 41nm IS sieve and be retained on lmrn IS sieve. 
Not more than 5 per cent shall be below lmm IS sieve." 

(iv) in sub-heading "1 (h) 100% WATER SOLUBLE COMPLEX FERTILISER", after 
serial number 16 and the entries relating thereto, the following serial number and 
entries shall be inserted, namely:- 

(il Moisture per cent. by weight, maximum 0.5 
(ii) Total nitrogen 'per cent. by weight, minimum 7.6 
(iii) Nitrate nitrogen' per cent. by weight, maximum 2.8 
(iv) Ammonical nitrogen per cent. by weight, minimum 5.0 

Water soluble phosphate (as Pz05) per cent. by 23.5 
weight minimum 
Water Soluble Potash ( ' 0  ) per cent. by weight, 7.6 

(vi) m ~ m m  

(vii) Water Soluble Zinc (as Zn EDTA) per cent. by 3.5 
weight, minimum 

(viii) . 
Sodium. (as NaC1) per cent. by weight, on dry basis 0.15 
maximum 
Matter insoluble in water per cent. by weight, 0.5 

0x1 maximum"; 

(B) in Schedule 111, - 
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(i) in Part A, under the heading "SPECIFICATIONS OF BIOFERTILIZERS" after serial 
number 5 and the entries relating thereto, the following serial number and entries shall be 
inserted, namely:- i- 

"6. Potassium Mobilizing Biofertilizers (KMB) 
I . . 

Base 

Viable cell count 

Contamination 

pH 

Particle size in case of 
carrier based moist 
powder 
Moisture per cent. by 
weight, maximum in 
'case of powder based 
Efficiency character 

Carrier based in form of moist/dry powder or 
granules, or liquid based 
CFU minimum 5x 10' cellslg of powder, 
granules or carrier material on dry weight basis , 
or 1x1 0' celllml of liquid 
No contamination at 1 o5 dilution 
6.5 - 7.5 for 'carrier based in form of powder or 
granules and 5.0 - 7.5 for liquid based 
Powder material shall pass through 0.15 to 0.2 12 
mm IS sieve 

Minimum 10 mm solubilization zone in 
prescribed media having at least 3mrn thickness. 

Type of carrier - The carrier material such as peat, lignite, peat soil, humus, talc or similar 
material favouring growth of microorganisms. 

7 .  Zinc ~olub'ilizin~ Biofertilizers (ZSB) 

Base 

Viable cell count 

'contamination 

PH 

Particle size in case 
of carrier based 
moist powder 
Moisture content 
percent. by weight, 
maximum in case of 
carrier based 
Efficiency character 

Carrier based in form of moistldry powder or 
granules, or liquid based 
CFU minimum 5x1 0' cells/g of powder, 
granules or carrier material on dry weight basis 
or 1x 1 o8 cell/ml of liquid 
No contamination at 10' dilution 
6.5 - 7.5 for carrier ,based in form of powder or 
granules and 5.0 - 7.5 for liquid based 
Powder material shall pass through 0.1 5 to 0.2 12 
mm IS sieve 

Minimum 10 rnm solubilization zone in 
prescribed media having at least 3mm 
thickness." 

(ii) in PART D, under the heading METHODS OF ANALYSIS OF 
BIOFERTILISERS", after serial number 1E and entries relating thereto., the following 
entries shall be inserted, namely:- 
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"IF. Method of analysis for Potash Solubilizing Biofertil'irs (KSB) 

1. Estimation of total viable count and contamination 
1.Apparatus - 
1.1 Pippettes graduated 1 rnl and I 0  rnl 
1.2~ilution bottles or flasks 
1.3 Petri dishes clear,unifonqfiat-bottomed 
1.4 Hot -air oven 

Capable of giving uniform and adequate temperature, equipped with a 
therm~rneter~caliberated to read upto 250°C and with Venus suitably located to 
assure prompt and uniform heating. 

1.5 Autoclave 
1.6 Incubator 
1.7 Hand tally or mechanical counting device 
1.8 pH meter 

2. Reagents 
2.1 Medium 
Use plating medium of the following composition for total viable count and 
contamination 

.Medium for analysis of total viable count and contamination 
(Ingredients gllit) 

Manitol 15.0 
Yeast extract 3.0 
Peptone . 2.0 . . 

Agar 18.5 
. ' Trace element solution 1 rnl 

. Distilled Water 1000 ml 

Trace element solution 
(Ingredients gllit) 
Sodium molybdate 0.20 
Boric acid 0.28 
Manganese sulphate 0.23 
Copper sulphate 0.01 
Zinc sulphate 0.03 
Distilled Water 1000 ml 

Medium for studying zone of solubilization in KSB 
(Ingredients g/lit) 
Glucose r 5.0 
Magnesium sulphate 0.005 
Ferric chloride 0.1 
Calcium carbonate 2.0 
Potassium mineral (mica powder) 2.0 
Calcium phosphate 2.0 
Distilled water 1000 ml 
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2.2 Sterilizing and preparation procedure fm plates 
2.2.1 Sterlize the sampling and plathg equipment with dry heat in a hot air oven at less than 

160°C for not less than 2 hours; i 

. , 2.2.2 Sterilize the media by autoclaving at 1 20°C for 20 rnin. To permit passage of , . 

steam into and from closed containers when auto claved, keep stoppers slightly 
lossened or plugged with cotton. Air fiom within the chamber of the sterilizer should 

- be ejected allowing steam pressure to rise. 

2.3 Preparation of plating medium and pouring. 

2.3.1 Prepare growth medium in accordance with the composition of the specific 
biofertiliser. 

I 

2.3.2 Melt the required amount of medium in boiling water or by exposure to flowing steam 
.in partially closed container but avoid prolonged exposure to unnecessarily high 
temperature during and after melting. Melt enough medium which will be used 
w i t ? ?  3 h. Re-sterlisation of the medium may cause partial precipitation of 
ingredients. 

2.3.3 When-holding time is less than 30 rnin. promptly cool the molten medium to about 
45OC, and store until used, in a water bath or incubator at 43 to 45'C. Introduce 12 to 
15'rnl of liquefied medium or appropriate quantity depending on size of the petri dish 
at 42 to 44OC into each plate. Gently lift the cover of the dish just enough to poq in 
the medium. Sterlise the lips of the medium containers by exposure to flame. 

(a) Immediately before pouring. 
(b) Periodically during pouring, and 
(c) When pouring is complete for each batch of plates, if portions of molten medium 

remain in containers and are to be used without subsequent sterilization for 
pouring additional plates. As each plate is poured thoroughly mix the medium 
with test portions in the petri dish. 

2.3.4 By rotating and tilting the dish and without spiashing the medium over edge, spread 
the medium evenly over the bottom of the plate. : Provide conditions so that the 
medium solidifies with reasonable promptness (5-10 min) before removing the plates 
fiom level surface. 

3. Preparation of Serial ~iluti'on for Plate Counts: 

3.1. Dispense 10 g of inoculants to 90 ml of sterile distilled demineralized water and shake 
for 10 min on a reciprocal shaker or homogenizer. Make serial dilutions upto 10'~. 
Take 1:O ml or suitable aliquots of lo6 to 10' dilutions using sterile pipettes and 
deliver to petri dishes contakhg set medium as given in 2.1 and spread it uniformly 
with a spreader or use droplet method. Invert the plates and promptly place them in 
the incubator. 

3. Incubation of Plates: 

4.1 Label the plates and incubate at 28 +2OC for 4 to 6 days. 
4.2 Colony counting aids: 
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Count the colonies with the aid of magnifying lens under uniform and properlya 
controlled, artificial illumination. Use a colony counter, equipped with a guide plate and 
rules in centimeter square. Record the total number of colonies with the hand tally. To 
distinguish colonies from dirt, specks and other foreign matter, examine doubtful objects 
carefully. / 

4.3 Coyit all plates but consider for the purpose of calculation plates s h o k g  more than 30 
and less than 300 colonies per-plate. Disregard colonies which absorb congo red and 
stand out as reddish colonies. Fraturia aurentia (KMB) stand out as white-opaque 
glistening and domed colonies. Count such colony numbers and calculate figures in 
terms of per litre, o f  carrier. Also check ' for freedom from contamination at 1 o5 
dilution. 

4. Counting 
Count the total number of colonies on the plates including colonies with solubilisation 
zone with the help of a colony counter. 

5. Method for estimation of K solubilization zones 
6.1 Take 10 g of KSB in 90 ml sterile distilled water 
6.2 Make a tenfold dilution series up to 10'. 
6.3 Take 1.0 ml aliquot of lo5 to. 10' dilutions using sterile pipettes and deliver to petri 

dishes containing K-solubilization zone media. 
6.4 Spread it uniformly, Invert the plates and incubate for up to 2 weeks at 28 +2OC. 
6.5. Count the colonies showing solubilization zones and measure the diameter of 

solubilization zone. Calculate average zone of solubilization in mm. 

1G. 'Method of analysis for Zinc Solubilizing Biofertilizers 

2. Estimation of total viable count and contamination 
1 .Apparatus - 

Pippettes graduated lml and 10 ml 
Dilution bottles or flasks 
Petri dishes clear,unifonn,flat-bottomed 
Hot -air oven 
Capable of giving uniform and adequate temperature, equipped with a thermometer, 
caliberated to read upto 2 5 0 ' ~  and with Venus suitably located to assure prompt and 
uniform heating. 
Autoclave 
Incubator 
Hand tally or mechanical counting device 
pH meter 

2. Reagents I 

2.1 Medium 
Use plating medium of the following composition for total viable count and 
contamination 

Medium for analysis of Total Viable Count, contamination and mne of solubilisation 
for Zn solubilizing biofertilizer 
(Ingredients flit) 

. . 

Glucose '.' 10.0 
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Zinc oxide 1 .O 
Amm sulphate 0.5 
Potassium chloride 0.2 ,. 
Yeast extract 0.5 
Ferrous sulphate 0.01 
Manganese sulphate 0.01 
Di Pot Hyd-phosphate 0.5 
Distilled water 1000 ml 

2.2 Sterilizing and preparation procedure for plates: 
2.21 Sterlize the sampling and plating equipment with dry heat in a hot air oven at less than 

... .. 
a - -  P60QC for not less than 2 hours; 

2.2.2 Sterilize the media by autoclaving at 120°C for 20 min. To permit passage of 
steam into and from closed containers when auto claved, keep stoppers slightly 

' '  lossened or plugged with cotton. Air fiom within the chamber of the sterilizer should 
-be ejected allowing steam pressure to rise. 

2.3 Preparation of plating medium and pouring 

2.3.1 Prepare growth medium in accordance with the composition of the specific 
Biofediser. 

2.3.2 Melt the required amount of medium in boiling water or by exposure t'o flowing steam 
in partially closed container but' avoid prolonged exposure to unnecessarily high 
temperature during and after melting. 'Melt enough m e d h  which will be lised- . 
within 3 hours. Re-sterlization of the medium may cause partial precipitation of 
ingredients. 

2.3.3 When holding time is less than 30 min. promptly cool the molten medium to about 
45OC, and store until used, in a water bath or incubator at 43 to 45OC. Introduce 12 to 
15 rnl of liquefied medium or appropriate quantity depending on size of the petri dish 
at 42 to 44OC into each plate. Gently lift the cover of the dish just enough to pour in 
the medium. Sterlise the lips of the medium containers by exposure to flame. 

a. Immediately before pouring. 
b. Periodically during pouring, and 
c. When pouring is complete for each batch of plates, if portions of molten 

'. medium remain in containers and a& to be used without subsequent sterilization 
..for pouring additional plates. As each plate is poured thoroughly mix the 

medium with test portions in the petri dish. 
2.3.4 By rotating and tilting the dish and without splashing the medium over edge, spread 

the medium evenly over the bottom of the plate. Provide conditions so that the 
medium solidifies with reasonable promptness (5-10 min) before removing the plates 
fiom level surface. 

3. Preparation of Serial Dilution for Plate Counts: 

3.1 Dispense 10 g of inoculants to 90 ml of sterile distilled demineralized water and 
shake for 10 min on a reciprocal shaker or homo enizer. M.&e serial dilutions upto 0 10". Take 1.0 rnl or suitable aliquot. of 1 o6 to 10 dilutions using sterile pipettes and 
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deliver to petri dishes containing set medium as given in 2.1 and spread it uniformly. 
with a sprader or used droplet method. Invert the plates and promptly place them in 
the incubator. 

91 

4. Incubation of Plates: 

4.1 Label the plates and incubateat 28 i2OC for 4 to 6 days. 
4.2 Colony counting aids: 

Count the colonies with the aid of magnifying lens under uniform and properly 
controlled, artificial illu~ination. Use a colony counter, equipped with a guide plate and 
rules in centimeter square. Record the total number of colonies with the hand tally. 

4.3 Count all plates but consider for the purpose of calculation plates showing more than 30 
and less than 300 colonies per plate. Disregard colonies which absorb congo red and 
stand out as reddish colonies. Zinc solubilising biofertilisers stands out as white, 
translucent, glistening and elevated colonies. Count such colony numbers and 
calculate figures in terms of per litre, of carrier. Also check for freedom fiom 
contamination at 1 o5 dilution. 

5. Counting 

Count the total number of colonies on the plates including colonies with solubilization 
zone with the help of a colony counter. 

6. Method for estimation of Zinc solubilisation zones 

6.1 Take 10 g of ZSB in 90 ml sterile distilled water 
6:2 Make a tenfold dilution series up to lo7. 
6.3 1.0 ml aliquot of 10' to lo7 dilutions using sterile pipenes and deliver to petri dishes 

containing Zinc - solubilization zone media. 
6.4 Spread it uniformly, Invert the plates and incubate for up to 2 weeks at 28 k2OC. 

.6.5 Count the colonies showing solubilization zones and measure the diameter of 
solubilization zone. Calculate average zone of solubilization in mm. 

(D) In Schedule N, in PART A, under the heading "SPECIFICATIONS OF 
ORGANIC FERTILISERS', after serial number 2' and the entries relating thereto, 
the following serial number and entries shall be inserted, namely: - 

"3. Phosphate rich Organic manure (PROM) 

(i) Moisture per cent. by weight, maximum 15.0-25.0 
(ii) Particle size- Minimum 90% material should Pass through 

4.0 mm IS sieve 
(iii) Bulk density (g/cm3) 1.646 
(iv) Total organic carbon per cent. by weight, minimum 7.87 
(v) Total nitrogen (as N) per cent. by weight, minimum 0.42 

(vi) Total phosphates (as P205) per cent. by weight, minimum 10.42 

(vii) Total potash (as KzO) per cent. by weight, minimum - 
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(viii) C: N ratio 
(ix) pH (1:5 solution) maximum 
(x) Conductivity (as dsm") not more than 
(xi) Heavy metal content (as mgfkg), maximum 

. . Arsenic (as As2O3) 
Cadmium (as Cd) 
Chromium (as Cr) 
Copper (as Cu) 
Mercury (as Hg) 
Nickel (as Ni) 
Lead (as Pb)' . 

Zinc (as Zn) 

[F. No. 2- 1/2012-Fert.Law] 

1 I 

( NARENDRA BHOOSHAN, Jt. Secy. 

Note :-The principal order was published in the Gazette of India, Extraordinary, Part 11, 
- s&So'n 3, sub-section (i) vide number G.S.R. No. 7 5 8 0  dated 25th September, 1985 and was 

subsequently amended vide S.O. No. 2203 dated 22nd September, 201 1 

Printed by ihe Manager, Government of India Press, Ring Road, Mayapuri, New.Delhi-110064 
and Published by the Controlla of Publications, Delhi-110054. 
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MINISTRY OF AGRICULTURE AND FARMERS WELFARE 
(Department of Agriculture, Cooperation and Farmers Welfare)  

ORDER 

New Delhi, the 31st May, 2021 

S.O. 2126(E). In exercise of the powers conferred by section 3 of the Essential Commodities Act, 
1955 (10 of 1955), the Central Government hereby makes the following Order further to amend the 
Fertiliser (Inorganic, Organic or Mixed) (Control) Order, 1985, namely:- 

37485/2022/IPC-III-HO
187



12  THE GAZETTE OF INDIA : EXTRAORDINARY    [PART II SEC. 3(ii)] 

1. (1) This Order may be called the Fertiliser (Inorganic, Organic or Mixed) (Control) Third 
Amendment Order, 2021. 

          (2)  It shall come into force on the date of its publication in the Official Gazette. 

2. In the Fertiliser (Inorganic, Organic or Mixed) (Control) Order, 1985 (hereinafter referred 
to as the said Order), in Schedule I, in Part-A, un

-  

(i) under the sub-   STRAIGHT POTASSIUM FERTILIZERS    serial number 6  
and the entries relating thereto,  the following serial number  and entries shall be  inserted namely:- 

Potassium Magnesium Sulphate (granular) 

(i) Moisture per cent. by weight, maximum                 0.5 

(ii) Magnesium as MgO per cent. by weight, minimum 10.0 

(iii) Potash as K2O per cent.by weight, minimum        30.0 

(iv) Sulphate  Sulphur as S per cent. by weight, minimum                17.0 

(v) Total Chlorides per cent. by weight, maximum 2.5 

(vi) Particle Size 90% of the material shall be retained between   5 mm IS sieve and on 2 mm 
 

(ii)  under sub- MICRONUTRIENTS es 
related thereto, the following serial number and entries shall be inserted, namely:- 

"24.  Magnesium Hydroxide and Zinc Phosphate 

(i) Magnesium as Mg per cent. by weight minimum                         24.0 

(ii) Zinc as Zn per cent. by weight minimum                                      10.0 

(iii) pH (50 g/L)                                                                                 8.5+/-1 

(iv) Available Phosphorus as P2O5, per cent. by weight minimum       2.5." 

(ii) under sub- 

substituted; 

(iii) under the sub- and the entries 
relating thereto, the following serial number and entries shall be inserted namely,- 

 Sodium Silicate (liquid) 

i. Silicon as SiO2 per cent. by weight minimum              23.8 

ii. Sodium as Na per cent. by weight minimum                 6.0 

iii.  Specific gravity  1.3." 

(iv) under sub-  after   serial number 5  and the entries relating 
thereto,  the following serial number  and entries shall be  inserted namely:- 

 NK 6:0:18 Fortified with Calcium, Magnesium & Boron (suspension) 

 

(i) Total nitrogen per cent. by weight, minimum 6.0 

(ii) Nitrate Nitrogen as N per cent by weight 
minimum 

5.8 

(iii) Water Soluble potassium as K2O per cent by 18.0 
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weight minimum

(iv) Water soluble Calcium (as CaO), per cent by 
weight, minimum 

5.0 

(v) Water soluble Magnesium (as MgO), per cent 
by weight, minimum 

2.0 

(vi) Boron as B 0.5-0.8 

(vii) pH (1 % Solution) at 200 C 8 to 9 

7. NPK 11: 11: 8 Fortified with Zinc & Boron (suspension) 

(i) Total nitrogen per cent. by weight minimum 11.0 

(ii) urea nitrogen, per cent by weight, minimum 7.2 

(iii) Ammonical nitrogen, per cent. by weight maximum 3.0 

(iv) Water soluble phosphorus (as P2O5), per cent. By weight 
minimum 

11.0 

(iii) Water Soluble potassium (as K2O) per cent. By weight 
minimum 

8.0 

(iv) Zinc as Zn percent by weight minimum in the form of Zn-
EDTA 

0.7 

(vi) Boron as B 0.5-0.7 

(vii) pH (1 % Solution) at 200 C 7.0-8.0 

 8. Calcium Nitrate  Fortified with Magnesium (suspension) 

 (i) Total nitrogen  per cent. by weight minimum 10.0 

(ii) Nitrate Nitrogen per cent by weight, minimum 8.5 

(iii) Water soluble calcium as CaO per cent. by weight minimum 15.0 

(iv) Water Soluble magnesium as MgO per cent,by weight 
minimum 

2.0 

(v) Total chloride as Cl  per cent. by weight maximum 2.5 

(vi) pH (1 % Solution) at 200 C 8.0-  

3. In the said order, in schedule II, in part- B, in serial number 26,-  

(i) for  item (i), the following entry  shall be substituted, namely,-  

 

Scope: Total extraction of Zinc (Zn), Arsenic (As), Lead (Pb) and Cadmium (Cd) from Zinc Oxide 
Suspension Concentrate. 

Principle: Zinc and heavy metal impurities  are extracted from the sample with boiling Aqua Regia. 

(a) Sample preparation: 

The details of the procedure for drawl of samples of fertilizers have been provided in Schedule II 
Part A, Serial No. 9 (Method for sampling of liquid fertilizers (other than anhydrous ammonia), 
however importance of proper shaking and mixing of contents before withdrawal of sample and 
before drawing aliquot for analysis is particularly emphasized. Since in suspension formulation 
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insoluble materials might settle down over time, thorough mixing of contents would ensure 
representative composition along the entire depth of the container. 

(b) Reagents: 

All the reagents should be of analytical grade to ensure negligible concentration of the elements to 
be determined. 

(1) Glass double distilled water (free from micronutrients) 

(2) Hydrochloric acid 37% HCI ( (HCI) = 12 mol/l, p = 1.18 g/ml) 

(3) Nitric acid 65% HNO3 {c(HNO  ) = 14.3 mol/l, p = 1.4 g/ml} 

(c) Appartatus: 

Apparatus for thermal heating digestion  with reaction vessel and reflux condenser. 

The vessel should be at least 5 times the volume of the aqua regia used. 

In case reaction vessel with reflux condenser is not available, Erlenmeyer flask or high beakers covered 
with watch glass can be used for the purpose. 

Ash free filter paper is required if filtration is necessary. 

(d) Procedure: 

(1) Weight one gram (1 ± 0.001 g) of the sample and transfer quantitatively to the reaction 
vessel 

(2) Moisten the sample with about 0.5 to 1.0 ml distilled water 

(3) Mix the contents well and 21 ml of HCL) followed by 7 ml of HNO3 (reagent  both drop 
wise to reduce foaming. 

(4) Connect the condenser to the reaction vessel and let the mixture stand at laboratory room 
temperature until effervescence ceases. 

(5) Turn on the heating device and slowly raise the temperature of the reaction mixture to 
reflux condition. Maintain for 2 hours. 

(6) Ensure that the condensation zone is lower than half of the height of the  condenser. 

(7) After 2 hours of reflux, allow to cool and rinse  the condenser with 10 ml of distilled water. 

(8) Transfer the contents quantitatively into a 500 ml volumetric flask and dilute to the mark 
with water. The test solution corresponds to a 500 times dilution of the sample. 

(9) Test solution can be filtered, if necessary (should not be required for Zinc Oxide 
Suspension concentrate). If filtered, discard the first 20 ml (approx) portion for analysis 

(10) Prepare a blank test solution following the same procedure as the sample. This is to be used 
for background correction of analysis, in case of any possible contamination through 
reagents. 

(11) Measurement can be carried out immediately, or can be stored in tightly closed plastic 
vessels for up to 15 day.   

Note:- Addition of one drop of octanol to the reaction vessel can be used as an antifoaming agent. 

(e)  Determination  of Zinc in the extracted material: 

Process for analysis of Zinc shall be as per the procedure specified at Method  no. 7 (iii) (b) (2) step 
(B) onwards or method No. 8 (ii) (b) step (2) onward. 

Note :- Calculation need to be adjusted accordingly, in view of extent of dilution of original 
sample. 
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ed in 8(v) after extraction thorugh aqua regia as specified in sub-
inserted; 

 (3) After entry (iii)  the following entries shall be inserted, namely,- 

 

By the method specified as 8 (ix) after extraction thorugh aqua regia  as specified in sub-item (d) of 
item (i). 

(v) For determination through Cadmium 

By the method specified as 8 (x) after extraction thorugh aqua regia as specified in sub-item (d) of 
 

(4)   after serial number 29, and entries relating the following serial numbers and entries  shall be inserted, 
namely,- 

 

(i) Determination of Silicon 

(a) Chemicals and Glasswares : 

(1) Conc. HCl 

(2) Conc. HNO3 

(3) Hot Plate 

(4) Platinum Crucible 

(5) Muffle Furnace (Temp. capacity by 10000C) 

(6) Desiccators  and other routine laboratory glasswares 

(b) Procedure : 

(1) Take 1 gm of prepared sample in Teflon or corning beaker, add 2-3 ml HCl solution (1:1) 
and 2-3 ml HNO3 solution (1:1). 

(2) Digest the solution on a hot plate till it becomes semi-solid, cool it and again add 3-4 ml 
HNO3 solution.  Dry it completely on hot plate. 

(3) Add 2-3 ml HCl solution (1:1) and boil it till yellow fumes cease.  Filter it with Filter Paper 
No. 1, wash with 10 ml HCl solution (1:1) one time and 2-3 washing with hot water of 10 
ml portion each till yellow colour disappear. 

(4) Transfer the filter paper alongwith residue in pre-weighed platinum crucible, dry for one 
and half hour in muffle furnace at 250°C temperature and finally ignite the residue at 
950°C temperature for 30 minutes. 

(5) Cool the crucible in desiccator and re-weigh and calculate  

Calculation :     

% Si as SiO2 = Final weight of crucible- empty weight of crucible x 100 

                                                  Weight of sample 

(i) Determination of sodium 

By the method as specified in serial number 17  

(ii) Determination of Specific gravity 

By the method as specified in serial number 21 
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31. Method of analysis of nano Nitogen

(1)  Determination of Nitrogen  Total Kjeldahl Nitrogen 

(a)  Procedure: 

(1) Liquid Nano Fertilizer sample : Take aliquot quantity (10 ml) of sample in the Kjeldahl flask.  

(2) In case of solid Nano Fertilizer Sample : Take one gram of powdered nano-fertilizer sample is 
transferred to the Kjeldahl flask 

(3) Add 15 g K2SO4 or 12 g anhydrous Na2SO4, 0.4g anhydrous CuSO4, or 0.6g CuSO4.5H2O, 
and approximately 0.8g alundum granules.  

(4) Add 37 ml diluted Sulfuric acid with water H2SO4+H2O(1+1,v/v) or 20 ml concentrated 
Sulfuric acid, if adequate ventilation is available.  

(5) Add sufficient test portion mass, precisely 0.1000 to 2.800 g for fertilizers with 30 to 5% 
nitrogen, respectively. Rinse the inner wall with about 10ml water.  

(6) Transfer the flask to a preheated (400°C) Kjeldahl block digestor and digest  test portions for 
75 minutes. 

(7) Remove the flask from the heating block and upon cooling (the reaction mixed must be near 
room temperature). Wash the inner wall with 20-30 ml water and mix.  

(8) Prepare the distillate receiving flask (300ml Erlenmeyer flask) by adding 30ml of 0.25 N 
standardized  Sulfuric acid to trap the expected total Nitrogen in the test portion.  

(9) Add 2-3 drops of Methyl purple indicator and install the receiver on the  outlet tube of the 
distillation unit, being sure that the distillate outlet tube end is totally immersed in the 
standardized acid solution. 

(10) Install the digestion tube on the distillation unit. Initiate steam generation and slowly dispense 
about 80ml (30 -35%) Sodium Hydroxide into the flask. 

(11) Continue steam distillation until about 250 ml or more of steam condensate has been collected 
in the receiving flask. This usually requires about 6-8 minutes.  

(12) If color changes to green, add more 0.25 N H2SO4 to bring the color back to purple and record 
the amount of acid added.  

(13) Titrate to a grey end point (pH5.7) with 0.25 N Standard NaOH. The color of the distillate 
depends upon the amount of total nitrogen in the test portion, which is a function of the 
amount of ammonia trapped in the receiver flask.  

(14) A green color  indicates that the acid in the trap was neutralized by the Ammonia. At this 
point, add an additional  known amount of standardized H2SO4 to get to the grey end point.  

(15) The net volume (in ml) of standardized acid would be equal to the total amount of acid 
initially added to the receiving flask plus the amount of the acid added, after distillation, to 
reach the grey end point. A blue or Purple colour indicates that there is still acid in the 
receiving flask, and back titration with NaOH is required.  

(16) The net volume standardized acid would be equal to the amount of acid  in the receiving flask  
minus the amount of base added, after distillation, to reach to the grey end point. 

(b) Calculations:  

Weight percent total nitrogen is calculated as follows:  

Total N %= (net mL std acid x N of std acid)- (net mL std base x 

N of std base)x1.4008 

Sample weight, g 
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(ii) Physical Particle Size (as per Transmission Electron Microscope (TEM) Analysis)

(a)  Equipment and Apparatus: 

(1) Transmission Electron Microscope 

(2) Sample grid 

(3) Tweezers, Petri dish, Ethanol and Deionized water  

(b) Procedure: 

(1) TEM sample grids carbon coated film that is electron transparent supported by copper 
mesh or equivalent are suitable. 

(2) Glassware and apparatus used for sample preparation should be cleaned with filtered, 
demineralized water and stored dry. 

(3) The apparatus used for dispersion and deposition of particles consists of a small glass vial 
with a screw-on cap, a teflon pillar about 10 mm high that may be inserted into the vial, a 
petri dish, and a teflon block about 40 mm by 40 mm square. 

(4) Hold the grid with tweezers, dip rinse the grid thoroughly with ethanol. Wick the excess 
liquid off the grid using filter paper. Place the dried grid onto the clean Teflon block. 

(5) Place a 10 µL drop of the nanoparticle solution onto the grid. 

(6) Cover the grid with a petri dish lid and let stand at room temperature for getting the grid 
dry, typically from 5 to 30 minutes, depending on solvent type. 

(7) Transfer the grid on TEM sample holder. Record enough micrographs to image a minimum 
of 200 nanoparticles per sample per grid square from a minimum of 2 widely separated 
regions of the grid using a well-aligned and stable TEM, operated at a fixed magnification 
that allows a large number of nanoparticles to be visible within the micrograph field of 
view, while ensuring that each individual nanoparticle is recorded with a large number of 
image pixels.  

 (c) Precautions: 

(1) Transmission Electron Microscope  grids (especially thin film membranes) are very fragile and 
must be held by their edges with fine tweezers so as not to damage or crack the membrane. 

(2) Exposure of Transmission Electron Microscope  grids to the ambient environment should be 
minimized to reduce the likelihood of dust contamination. Grids should be stored in suitable 
boxes in dust-free or desiccating cabinets. 

(3) A well-aligned Transmission Electron Microscope  is essential to obtain accurate particle size 
results. 

(4) A minimum of 200 discrete particles should be measured from each of at least two widely 
separated regions of the sample (that is, different grid squares or membrane regions). Foreign 
debris in a given image (e.g., dust particles or residues from the rinsing and drying process) 
should be avoided. 

(5) Particle size results obtained from Transmission Electron Microscope measurements may not 
coincide with those obtained from other techniques (e.g., dynamic light scattering). This is due 
in part to differences in the weighted averages determined in each case (e.g., number for 
Transmission Electron Microscope  versus intensity for dynamic light scattering), as well as 
differences in the physical property that is actually measured (e.g., projected area versus 
hydrodynamic diffusion area).  

(iii)  Hydrodynamic particle size (as per Dynamic Light Scattering (DLS) Analysis  

(a) Equipment and Apparatus: 
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(1) Dynamic Light Scattering Equipment

(2) Sample Cuvettes of size 

(3) Deionized water    

(b) Procedure: 

(1) For liquid nano-fartilizer sample, 10 ml is sonicated for one minute and used for the 
analysis. In case for solid nano-fertilizer, fertilizer : distilled water (1:10 ratio) 
suspension is prepared, sonicated for one minute 

(2) Known standard samples (either one of the nano particles such as Ag, Au or TiO2)  
are used to set the machine 

(3) Load sample into the Cuvette 

(4) Pre-rinse filter with solvent (at least 1 ml, depending on filter size and dead volume of 
filter holder or cartridge). 

(5) After loading syringe with sample and inserting syringe filter, allow the first 4 drops 
to go to waste. Use the next 4 drops to pre-rinse the cuvette, and discard. The 
remainder can be used for the sample measurement. 

(6) Load sample into cuvette using minimum amount necessary to ensure liquid level is 
at least 2 mm above the entrance height of the laser beam for your particular 
instrument configuration. 

(7) Take care not to touch the cuvette windows with your bare hands while loading. Wipe 
outside of quartz or glass cuvette with lens paper if needed. Cap the cuvette to prevent 
dust contamination and solvent evaporation. 

(8) Inspect the cuvette to ensure that air bubbles are not clinging to the optical window 
area. 

(9) Load the sample into Dynamic Light Scattering machine. 

(10) Perform 3 to 10 independent measurements per sample.  

(c) Precautions: 

(1) To measure the size of solid phase nano nitrogen particles, 1 gram of nanoparticles sample 
should be suspended in 20 ml water followed by 1 minute ultra-sonication before the size 
measurement carried out by the Dynamic Light Scattering. 

(2) Measurement cuvettes should be cleaned with filtered demineralized water and stored dry. 

(3) The choice of pore size depends on the maximum dimension of the test particles and their 
tendency to adhere to the filter membrane.  Suspended medium (such as solvent, 
dispersant, solution) should be filtered prior to sample preparation using a 0.1 or 0.2 . 

(4) A typical starting sample concentration is 1 mg/ml. 

(5) Use cuvette with quartz or equivalent optical-quality windows. 

(6) Pre-rinse cuvette with filtered solvent at least 3 times. 

 (iv)     Zeta Potential Analysis  

(a) Equipment and Apparatus: 

(1) Dynamic Light Scattering  (DLS). 

(2) Sample Cuvettes of zeta. 

(3) Deionized water.    

(b) Procedure: 
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(1) For liquid nano-fertilizer sample, 10 ml is sonicated for one minute and used for the 
analysis and in case for solid nano-fertilizer, fertilizer : distilled water (1:10 ratio) 
suspension is prepared, sonicated for one minute. 

(2) Known standard samples (either one of the nano particles such as Ag, Au or TiO2)  are 
used to set the machine. 

(3) Loading Sample into the Cuvette. 

(4) Pre-rinse filter with solvent (at least 1 ml, depending on filter size and dead volume of 
filter holder or cartridge). 

(5) After loading syringe with sample and inserting syringe filter, allow the first 4 drops to go 
waste. Use the next 4 drops to pre-rinse the cuvette, and discard. The remainder can be 
used for the sample measurement. 

(6) Load sample into cuvette using minimum amount necessary to ensure liquid level is at least 
2 mm above the entrance height of the laser beam for your particular instrument 
configuration. 

(7) Take care not to touch the cuvette windows with your bare hands while loading. Wipe 
outside of quartz or glass cuvette with lens paper if needed. 

(8) Cap the cuvette to prevent dust contamination and solvent evaporation. 

(9) Inspect the cuvette to ensure that air bubbles are not clinging to the optical window area.  

(10)  Load the sample into Dynamic Light Scattering machine.   

(11) Perform 3 to 10 independent measurements per sample. 

(c) Precautions: 

(1) Measurement cuvettes should be cleaned with filtered demineralized water and stored dry. 
The choice of pore size depends on the maximum dimension of the test particles and their 
tendency to adhere to the filter membrane.  suspending medium (such as solvent, 
dispersant, solution) should be filtered prior to sample preparation using a 0.1 or 0.2  

(2) A typical starting sample concentration is 1 mg/ml. 

(3) Use cuvette with quartz or equivalent optical-quality windows. 

(4) Pre-rinse cuvette with filtered solvent at least 3 times. 

(v) Viscosity Measurement: 

(a) Equipment and Apparatus: 

(1) Demineralised water. 

(2) Viscometer. 

(3) Measuring cylinder. 

(4) Bottle Adapter. 

(b) Procedure: 

(1) Calibrate the viscometer with distilled water to set the machine as 1 cps. 

(2) Viscometer Assembly. 

(3) Attach vertical pole to the base using the wrench provided in the case. 

(4) Attach the viscometer to the vertical pole. 

(5) Connect power cable to the viscometer. 

(6) Turn on the viscometer and calibrate. 
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(7) Starting up Select and attach required spindle.

(8) Raise the viscometer to the highest level using a screw on the vertical pole. 

(9) Place beaker with liquid under the spindle. 

(10) . 

(11) Viscometer Operation:-  This depend on the software of the instrument make. The analyst 
should follow the manufacturer's operating instructions for a particular instrument. Set the 
viscometer using distilled water to measure 1cps at room temperature. 

(c) Precautions: 

(1) Wait for 30-60 sec before reading. 

(2) Good results are in range 60%-80% of torque. 

(3) Results depend on beaker and volume of liquid so use the same beakers for comparison 
measurements.Viscosity of a Liquid nano-fertilizer N is measured directly. 

(4) For solid nano-fertilizer, fertilizer: water suspension should be in 1:10 ratio with distilled 
water. 

 (vi)   Measurement of pH  

(a) Apparatus: 

         pH meter, vacuum pump, beaker, pipette, glass rod, china dish, spatula etc. 

(b) Reagents: 

         Buffer solutions of pH 4.0, 7.0 and 9.2: One buffer tablet of the respective pH     is dissolved in water 
and the volume is made to 100 ml. 

(c) Procedure: 

(1) Take 10 ml of liquid sample, homogenise it and take the pH measurement. For solid / 
powder samples (1 g dry sample / 10 ml water) homogenisation or ultrasonic agitation of 
the sample for 1 minute followed by pH measurement should be taken after settling of the 
samples 

(2) pH meter is set at room temperature and calibrated by immersing theelectrodes in different 
buffer solutions of pH 4.0, 7.0 and 9.2. 

(3) Take the beaker of homogenised samples and dip the electrodes into it and note the pH 
reading. 

(4) After each determination the electrodes must be washed with distilled water and wiped out 
by ordinary filter paper. 

(d) Precautions: 

(1) Proper homogenisation / sonication must be done. 

(2) The glass and reference electrode of pH meter should always remain dipped in 
water. 

(3) Buffer solutions should be prepared accurately and stored well in glass container. 

(4) It is desirable to prepare fresh buffer solutions after few days. Connect the pH 
meter to the stabilizer to avoid the fluctuations in pH readings. Adjust the temperature 

 

4. In Schedule IV, Part-A, after serial number 9 and the entries relating thereto, the following serial 
numbers and entries shall be inserted namely,- 

uid Fermented Organic manure 
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S.No. Parameters Specifications 

(i)   Moisture, per cent. by weight 90-97 

(ii)   Total organic Carbon per cent. by weight 
minimum 

14  (on dry basis) 

(iii)   Total N, P2O5 and K2O nutrient minimum 1.2  (on dry basis) 

(iv)   C:N <20 

(v)   pH 6.5-8.0 

(vi)   Conductivity (as dsm-1) not more than 4 

(vii)  Heavy Metal content mg/kg  

  Arsenic As (As2O3) 

Cadmium (as Cd) 

Chromium  (as Cr) 

Copper (as Cu) 

Mercury as Hg 

Lead as Pb 

Zinc as Zn 

10 (on dry basis) 

5 (on dry basis) 

50(on dry basis) 

300(on dry basis) 

0.15(on dry basis) 

50 (on dry basis) 

1000 (on dry basis) 

 

 [F.No. 2-6/2020 Fert.Law] 

NEERAJA ADDIDAM, Jt. Secy. 

Note:  The principal Order was published in the Gazette of India vide number G.S.R. 758(E) dated the  
25th September,1985 and last amended vide number S.O 884(E) dated 24th February, 2021. 
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