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FOREWORD

Waste / Bio-mass sources like 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 (HzS), carbon
dioxide (CO,), water vapor and compressed as Compressed Bio Gas (CBG), which has methane
(CH4) content of more than 90%.The other waste sireams 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 has calorific value and other properties similar to CNG and hence can be utilized as
green renewable automotive fuel. Thus it can replace CNG in automotive, industrial and commercial
areas, given the abundance biomass availability within the country.

Presently, 32 million tonnes of CBG potential is estimated in the country. Though, of the total
estimated potential, only 0.06% CBG is being produced currently on an annual basis.

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 about Rs. two lakh crore under the scheme of “Sustainable Alternative Towards Affordable
Transportation (SATAT)". The scheme will open up a new window of green energy corridor in the
transport sector and employment as well.

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. CPCB has also recently categorized 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.

The present report contains environmental best practices for CBG plants towards management
of solid Waste, Solid Manure, Liquid Manure (Fermented Organic manure, Self-Monitoring system,
Scrubber System and steps to be taken by Green & Orange category CBG/BIO-CNG plant to qualify
as white category.

The contribution made by my colleagues Sh. P.K. Mishra, Additional Director, in preparing the
report under the supervision of Dr. Prashant Gargava, Member Secretary is appreciated.
Cooperation extended by NEERI, TERI, NSI and other collaborating agencies, are gratefully

acknowledged.
Hope the report shall be of use to all concerned.
2 3 &,‘g g'lﬂ—
(TANMAY KUMAR)
March, 2022
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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:

e Import reduction of natural gas and crude.

e  Utilization of agricultural residue, cattle dung and MSW for the production of CBG and
thus to achieve reduction in emissions and pollution.

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

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

e Contribution towards Swatch Bharat Mission through responsible waste
management

e  Lowering pollution and carbon emission.

e 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 1® phase and

Methane formation is considered as the 2™ phase.

1% 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, H,O, CO,, NH,4
2. Acetic acid (CH;COOH)
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. H20,CO2,H
2. Acetic Acid
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2nd Phase — Methane Production —

In this final phase, Acetic acid produced in the 1 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 (H»S) 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.
IS 16087 : 2016 Standard
S No. Characteristic Requirement

1 Methane percentage (CH4), minimum 90.0 %

2 Only Carbon Dioxide percentage (CO,),, maximum 4%

3 Carbon Dioxide (CO3)+ Nitrogen (N2)+ Oxygen (O5) 10%

percentage maximum

4 Oxygen (O,) percentage maximum 0.5%

5 Total sulphur (including H.S) mg/m®, maximum 20 mg/m®
6 Moisture mg/m®, maximum 5 mg/m®

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%
CO,—-35-45%
H>S-0.1- 2%

Water vapour — saturated

Scrubbing depends on the end use of the biogas.
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For H:S 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 Fe>SO4
Boiler Iron Oxide Low CAPEX and| Disposal of Fe;SO4
OPEX
Water scrubber Medium OPEX High Capex
High Efficiency Regeneration  of  water
Disposal of H,SO4
Biological fixation Medium OPEX High Capex disposal of

Generation of elemental
Sulphur

elemental Sulphur
Disposal of HSO4
Disposal of sludge
Low efficiency

Power generation

Iron Oxide

Low CAPEX and
OPEX

Disposal of Fe>SO4

Water scrubber High Capex Regeneration  of  water
Medium OPEX Disposal of H>SO4
NAOH chemical High Efficiency High Capex and OPEX
Disposal of sulphates
CBG Water scrubber High Capex Regeneration  of  water
Medium OPEX Disposal of H>SO4
NAOH chemical High Efficiency High Capex and OPEX
Disposal of sulphates
PSA (Pressure Swing | High Efficiency High Capex and OPEX

Absorption)

Disposal of zeolite media

152

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

the project.

Parameter PSA Water Mono-ethylamine/ Mono Membrane
Scrubber -ethanolamine(MEA) Technology
System

Pre- H2S Yes No Yes Yes
removal
required
Working 4-7 4-7 No pressure 7-24
pressure (bar)
Methane loss 20-30% 5-10% <0.1% <0.5%
Methane >96% >97% >99% 99%
content in
upgraded gas
Electricity 0.25 <0.25 <0.15 ~0.23
consumption
(kWh/m3)
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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.

¢. 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 IT).

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 (CBQG) 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 I'V”.

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. Guide

lines to be followed by CBG Plants

I Handling of Solids Waste / Input material

1. Biode

gradable 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. Ifsoli

ds 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)

b)

g)

h)

The composting facilities of adequate size may be designed through expert
institutions in the field.

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.

The composting facility shall not be located within 300 m from the nearest
dwelling and 100 m from any well or water course.

Necessary precaution shall be taken to minimise nuisance of odour, flies, rodents,
bird menace and fire hazard.

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 1077 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.

Leachate collection system shall be constructed. Leachate can be re-circulated in
compost plant for moisture maintenance.

The end product compost shall meet the standards prescribed under Fertilizer
Control Order notified from time to time.

The daily logbook record of the solid waste generated and bio-compost shall be
maintained.

5. Groundwater monitoring

a)

b)

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.

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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Packaging and Labelling/Marking -The bio-compost or Bio manure shall be packed and
labelled/marked properly.

Storage facilities for ready compost should be covered under shed having platform.
All other wastes such as iron filings, waste oils, transformer oils, batteries & other e-
waste should be recycled using registered vendors.

1I Solid Manure:

10.
11.

12.

Solid manure should be stored in leachate-free way.

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.

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.
14.
15.
16.

17.

18.

19.

20.

21.

22.

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

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

Liquid manure should be stored in leachate-free way.

Liquid manure can be used in farms with or without any value addition after confirming
the stipulated quality requirements.

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.

Impermeable tank having total storage capacity of 15 days shall be provided for storing
the liquid manure.

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

In no case, the Liquid manure/effluent/leachate shall not be discharged into the
drain/nallah/surface water bodies/channels/rivers.

The liquid concentrated nutrient rich fertilizer product after post processing shall be
labelled and packed in containers for sale.

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.
» TIron filings, silica gel should be disposed of through certified vendors.
¢) 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.

sk ok
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Disclosure to Promote the Right T'o 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 it
timely dissemination of this information in an accurate manner to the public.

“STAA FT STTTFTE, SO FT ATIhTe” “OII E GIE 9T & aTw”
Mazdoor Kisan Shakti Sangathan Jawaharlal Nehru
* “The Right to Information, The Right to Live” “Step Out From the Old to the New” *

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

¢) 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, CO, around
30-40 percent and H,S 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 CO,, H,S 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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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:

1S 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 1100 MPa
(112 kgf/mm?)
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 C; 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

1SO 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)

S1 Characteristic Requirements Method of Test,
No. Ref to

(D 2) (3) 4

i) CH,, percent, Min 90 IS 15130 (Part 3)
ii) Moisture, mg/m?, Max 16 IS 15641 (Part 2)
iii) H,S, mg/m?®, Max 30.3 1SO 6326-3
iv) CO,+N,+O,, percent, 10 IS 15130 (Part 3)

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

(when intended for filling
in cylinders)

vi) O,, percent, Max (v/v) 0.5 IS 15130 (Part 3)

164



37485/2022/1PC-IlI-HO

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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"MINISTRY OF AGRICULTURE .
(Department of Agriculture and Co-operation)
ORDER'
- New Delhi, the 22nd June, 2012
S.0.1420(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 Fertilizer (Control) Order, 1985, namely:-

1. (1) 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 Official Gazette.

2. In Fertilizer (Control) Order, 1985,-

(A) in Schedule I, in Part A, under the heading “SPECIFICATIONS OF
FERTILISERS”,-

@) i sub-heading “1 (d) N.P. COMPLEX FERTILISERS”,- '
(a) serial number “12. Nitrophosphate (23- 23- 0)” and the entnes 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:-

“18. Nitrophosphate (24:24:0)

(i) Moisture per cent. by weight, maximum J 1.5
(i) 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 P20s)

per cent. by weight, minimum 24.0

(vi) Water soluble phosphate (as P,0s) 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 1mm IS sieve.
Not more than 5 per cent shall be below 1mm IS sieve.”

(i) in sub-heading “1 (f) MICRONUTRIENTS”in serial number “8
‘Chelated Zinc as Zn-EDTA”, for the words, “Appearance- free flowing
crystalline/powder” the words “Appearance- free flowing crystalline or
powder or tablet” shall be substituted

(iii) in sub-heading “1 (g) FORTIFIED FERTILISERS”,-
(@) for serial number 3 and the entries relating thereto, the following serial
-- number and entries shall be substituted, namely:-

“3. Zincated Phosphate (Suspension) — for seed treatment:
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' 37485/2022/IPC-llI-HQ{) Total phosphate (as P,0s) per cent. by weight, minimum. ~ 13.9

(i)  Total zinc (as Zn) per cent. by weight, minimum. 17.6

(iii)  Neutral ammonium citrate soluble phosphate (as PyOs) per 2.8
cent. by weight, minimum ,

(iv)  Lead ( as Pb) per cent. by weight, maximum 0.003

(v pH | | 8+/-17;

(b) after serial number 10 and the entries relatmg thereto, the followmg serial number and
emnes shall be inserted, namely:-

“11. DAP fortified with Zinc (18:46:0:0.5)

6] Moisture per cent. by weight, maximum. 2.5
(i)  Total nitrogen per cent. by weight, minimum 18.0
(i) Ammonical nitrogen per cent. by weight, minimum 15.5
(iv) = Ureanitrogen percent. by weight, maximum ' 2.5

(v)  Neutral ammonium citrate soluble phosphate (as P,Os) per 46.0
cent. by weight, minimum
(vi)  Water soluble phosphate (as P,Os) per cent. by welght, 41.0
minimum
(vii)  Zinc (as Zn ) per cent. by weight, minimum 0.5
(viii) Particle size: Not less than 90 per cent of the material shall
- pass through 4mm IS sieve and be retained on 1mm IS sieve.
Not more than 5 per cent shall be below 1mm 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:- :

"17 NPKZn (7.6:23.5:7.6:3.5)

@) 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 .28
(iv) Ammonical nitrogen per cent. by weight, minimum 5.0
) Water soluble phosphate (as POs) per cent. by 23.5
weight minimum
(vi) Water Soluble Potash (K;O ) per cent. by welght 1.6
.. minimum
s Water Soluble Zinc (as Zn EDTA) per cent. by 3.5
(vii) X s s
weight, minimum
' (i) Sodium (as NaCl) per cent. by weight, on dry basis 0.15
© maximum
(ix) Matter msoluble in water per cent. by welght 0.5
maximum”;

(B)  in Schedule ITI, -
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() 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:-

6. Potassiura Mobilizing Biofertilizers (KMB)

7

1. Base Carrier based in form of moist/dry powder or
granules, or liquid based
2. Viable cell count CFU minimum 5x10’ cells/g of powder,
' granules or carrier material on dry weight basis
or 1x10® cell/ml of liquid
. 3. Contamination No contamination at 10° dilution
4. pH 6.5 — 7.5 for carrier based in form of powder or
granules and 5.0 ~7.5 for liquid based
D Particle size in case of ‘Powder material shall pass through 0.15 to 0.212
carrier based moist mm IS sieve
powder
6. Moisture per cent. by 3040
weight, maximum in
‘case of powder based
7. Efficiency character Minimum 10 mm solubilization zone in

prescribed media having at least 3mm thickness.

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

7., Zinc Solubilizing Biofertilizers (ZSB)

1.

2.

(i) in

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

PART D, under the heading

Carrier based in form of moist/dry powder or
granules, or liquid based

CFU minimum 5x10’ cells/g of powder,
granules or carrier material on dry weight bas:s
or 1x10°® cell/ml of liquid

No contamination at 10> dilution

6.5~ 1.5 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 0.212
mm IS sieve

30—~40

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

METHODS OF ANALYSIS OF

BIOFERTILISERS?”, after serial number 1E and entnes relating thereto, the following
entries shall be inserted, namely:-
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“IF. Method of analysis for Potash Solubilizing Biofertilizers (KSB) |

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

1.1 Pippettes graduated 1ml and 10 ml

1.2 Dilution bottles or flasks

1.3 Petri dishes clear,uniform,flat-bottomed

1.4 Hot ~air oven '
Capable of giving uniform and adequate temperature, equipped witha
thermometer,caliberated to read upto 250°C and with venus sultably 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 followmg composition for total v1able count and
contamination
Medium for analysis of total viable count and contamination
(Ingredients g/lit) _
Manitol | _ 15.0
Yeast extract 3.0
Peptone : - 2.0
- Agar : 18.5

Trace element solution 1 ml

- Distilled Water 1000 ml

" Trace element solution

(Ingredients g/lit) :
Sodium molybdate - 0.20
Boric acid 0.28

' Manganese sulphate - 023
Copper sulphate 0.01
Zinc sulphate 0.03
Distilled Water 1000 ml
Medlum for studying zone of solubilization in KSB
(Ingredients g/lit)
Glucose : - 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 ' L - . 1000 ml

apes Gilig-5



18

THE GAZETTE OF INDIA : EXTRAORDINARY [Parr II--8EC. 3(ii))

37485/2022] ?@Ahﬂglg and preparation procedure for plates
2.2.1 Sterlize the sampling and plating equipment with dry heatin a hot air oven at less than

S

160°C for not less than 2 hours; ¢

. 2.2.2 Sterilize the medla 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 from within the chamber of the sterilizer should

be ejected allowing steam pressure to rise.

2.3 Preparation of plating medium and pouring.

23.1 Prepare growth medium in accordance w1th the composmon of the specific

biofertiliser.

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-

~within 3 h. Re-sterlisation 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

45°C, and store until used, in a water bath or incubator at 43 to 45°C. Introduce 12 to

15 'ml of liquefied medium or appropriate quantity depending on size of the petri dish

at 42 to 44°C 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.

(@) Immediately before pouring.

(b) Periodically during pouring, and

(¢) 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

3.1.

3.

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
from level surface.

Preparation of Serial Dlluﬁon for Plate Counts:

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 1:0 ml or suitable aliquots of 10° to 10° dilutions using sterile pipettes and
deliver to petri dishes containing 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. A _

Incubation of Plates:

4.1 Label the plates and incubate at 28 +2°C 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 properly’
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, examme doubtful objects
carefully.

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. Fraturia aurentia (KMB) stand out as whlte-opaque
glistening and domed colonies. Count such colony numbers and calculate figures in

terms of per litre, of carrier. Also check for freedom from contamination at 10°
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 atenfold dilution senes up to 107,

6.3 Take 1.0 ml aliquot of 10° to 107 dilutions usmg 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 +2°C.

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 -

1.1 Pippettes graduated 1ml and 10 ml

1.2 Dilution bottles or flasks

1.3 Petri dishes clear,uniform,flat-bottomed

14 Hot —air oven
Capable of giving uniform and adequate temperature, equipped with a thermometer,
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, Contamination and zone of solubilisation
for Zn solubilizing biofertilizer

(Ingredients g/lit)

Glucose * K S 10.0

Ae 519-£
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Zinc oxide : ' 1.0 '
Amm sulphate 0.5
Potassium chloride 0.2,
Yeast extract 0.5
Ferrous sulphate | © 001
Manganese sulphate 0.01
Di Pot Hyd.phosphate 05 -
Distilled water 1000 m!

2.2  Sterilizing and preparation procedure for plates:

2.2.1 Sterlize the sampling and plating equipment with dry heat in a hot air oven at less than
S 160°C 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 from within the chamber of the sterilizer should
"be ejected allowing steam pressure to rise.

23 Preparatlon of plating medmm and pouring

2.3.1 Prepare growth medium in accordance with the composition of the specific
Biofertiliser.
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 tsed-
- 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
45°C, and store until used, in a water bath or incubator at 43 to 45°C. Introduce 12 to
15 ml of liquefied medium or appropriate quantity depending on size of the petri dish
at 42 to 44°C 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. Penodlcally durmg pouring, and
c. When pourmg 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.

23.4 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
from level surface.

3. Preparation of Serial Dilution for Plate Counts:
3.1  Dispense 10 g of inoculants to 90 ml of sterile distilled de-mineralized water and

- shake for 10 min on a reciprocal shaker or homogenizer. Make serial dilutions upto
10" Take 1.0 ml or suitable aliquots of 10° to 10” dilutions using sterile pipettes and -
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deliver to petri dlshes containing set medium as given in 2.1 and spread it umformly

with a spreader or used droplet method. TInvert the plates and promptly place them in

the incubator,

4, Incubation of Plates:

4.1 Label the platés and incubate-at 28 +2°C for 4 to 6 days.
42  Colony counting aids:

Count the colonies with the aid of magmfymg lens under uniform and properly
controlled, artificial illumination. Use a colony counter, equlpped with a guide plate and
rules in centimeter square. Record the total number of colonies with the hand tally.

43 Countall 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, ghstemng and elevated colonies. Count such colony numbers and

calculate figures in terms of per litre, of camer Also check for freedom from
contamination at 105 dilution. '

5. Counting

- Count the total number of colonies on the plates including colonies with solubilization
.zone w1th 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 dlstllled water
. 6.2 Make a tenfold dilution series up to 10,
6. 3 "1.0 ml aliquot of 10° to 107 dilutions using sterile plpettes 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 +2°C,
.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 IV, ~ 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)

@ 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/cm®) 1.646
(iv) - Total organic carbon per cent. by weight, minimum 7.87
) Total nitrogen (as N) per cent. by weight, minimum 0.42
(vi) Total phosphates (as P2Os) per cent. by weight, minimum 10.42

(vii) = Total potash (as K,0) per cent. by welght minimum -
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' (viii C: N ratio ‘ ' 18.73:1
(ix) pH (1:5 solution) maximum ' 6.72
x) Conductivity (as dSm™) not more than 8.27
(xi) Heavy metal content (as mg/kg), maximum |
Arsenic (as As;Os) 10.0 -
Cadmium (as Cd) : : 5.0
Chromium (as Cr) ' - 50.0
Copper (as Cu) ’ ' 300.0
Mercury (as Hg) o 0.15
Nickel (as Ni) . 50.0
-~ Lead (asPb) 100.0
Zinc (as Zn)
1000.0

[F. No. 2-1/2012-Fert. Law]
_, NARENDRA BHOOSHAN, It. Secy.

Note :j-The principal order was published in the Gazette of Indié, Extraordinary, Part H,
section 3, sub-section (i) vide number G.S.R. No. 758(E) dated 25™ September, 1985 and was
subsequently amended vide S.0. No. 2203 dated 22™ September, 2011

Printed by the Manager, Government of India Press, Ring Road, Mayapuri, -New_De]hi-l 10064
’ and Published by the Controller of Publications, Delhi-110054.
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ATYTIT
EXTRAORDINARY
T II—EUs 3—39-9Us (i)
PART II—Section 3—Sub-section (ii)

P EAE: R EIEI
PUBLISHED BY AUTHORITY

€. 1972 7% FReeht, SeaTe, 7 1, 2021535 11, 1943
No. 1972] NEW DELHI, TUESDAY, JUNE 1, 2021/JYAISTHA 11, 1943
FY < T FeqTor HATE
IR

T3 faeett, 31 95 2021

FLAM. 2126(3).— Frald TLHIT, ATTF T& ATAIH, 1955 (1955 FT 10) H 9T 3 T
Yacd ATTAAl T TART Fd gU, Ia4F (AHMaiah, Flaa a7 FiHa) (F==on) smaer, 1985 T i
HLTET L o o1 AFfeed srasr a=mdr &, TAiQ-

1. (1) TH ST T FIATT A9 I (TRTA A, Frar=w AT [912a) (Fa=ron) fe=T darae swaer, 2021
2l

(2) T TSI § TRT T TG T TIed g

2. AL (AT, Frataa A1 Hfrad) (R smaer, 1985 (R =8 TH T9ATq IFd A< Fgl TIT
§) T STTEAT 1 % 9T & § 91T A< 6l fEAfreeqru” % o7&,

(i) “1(1) " T 39 IwefiT F oefiv w9 de=diw 6 3T 3|9 "&faq gfaftedt & qeaTq
At w0 Jegis o gfafteat staeafaq it ST, sri-

“7 Tt AR ghe (IAIR)”
(i) AT 3 LMY UL el T Tiaerd, stferaw 0.5
(i) | T STHTE 9% THSTAT & & § HRTIH H7 Taerd, Faa9 10.0

2941 GI/2021 (1)
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(iii) ] %%www%ﬁ%wﬁﬁaxaﬁrﬁw, ATH 30.0

(iv) | T % STTETY 9% UF & &9 § gohe eh &l Iq97d, =TAaH 17.0

(V) | AT % YT 9T T FARIEE F TQAT, FATH 2.5

(vi) | ®THIT F FHOT FT AR AT ST o AT 7 FFaw 90 Tiderd 5 THUH i 2 THUH qRAT
HTAH SAAT 6 a1 Tg ST

(if) SR “1(T). G&w NUFHaea” & AT F7 FeqiF 23 ¥ 399 qataq qiafeadi & qe=rq FAefartad
FH ST ST ST ToedT s eqmiud il ST, s~

“24. ARafoaw gregraaTse X i wehe

(i) HTY o SATETY U2 UHSI 6 &9 § RATR H7 Tiqerd, =qaa9 24.0
(i) | AT % AT IX SSUA & & H S AT Taerd, =[AaHq 10.0
(i) | = (50 T/et) 8.5+/-1
(iv) | AT % STETE 92 91305 & ®F § ITAH BIERITH AT Tq9rd, =IAqH 2.5

(iii) ITT “1(=0). 100 wferq S | Feraeiier Fefodaee Iawa” F AT qrefomy aEee (Nee)(qar
IUITS) & ST H.5. 7 % 42 (vi) § % “0.5” o #T9 4 “1.5” 3% T 10|

(iv) 7T “1(). FIEAITAR FTAT A & AL FH A1 (2) 3T I9H Fatera gfafeadr & 7991q
ReferferT w7 Feaie sfiT gtattedy sa:eaiaT &t STo, Q-

“3 gifeaw fferere (59)

(i) qTT 3 SATLT IT AT, F =7 # Hfornis &1 wfverd, =maw 23.8
(i) | AT % AT I UAT 6 & H FISAH FHT A7, TATH 6.0
(i) | FAfTEE o 1.3"

(v) TS “1(2). 39 3a3H” & AT FF G&ATh 5 AT I FaATerd TAeedT & TLATY FHEATArgd w7
AT ST T el Sa:qTod i SITusr, A~
“G. TAH 6:0:18 Ffeaaw, AR i N F a1 widwrEs (@A)

(i) AT o SATETT I ATSEISI HT TTaerd, FAad 6.0
(ii) AT o SATETE U2 UA o &9 H AT3¢E AT ST HT Tq9rd, FAaH 5.8
(iii) | T F ST T Hp30 F FF § ST | AT T T T(qerd, =Aad 18.0
(iv) | T e O ST | AN oo e (HITs & F9 §) &7 Tid9ra, FAaq 5.0
(v) | 9T e U ST | gaqeiier AT (TRS(E & &9 §) FH T(aord, =qaaq 2.0
(vi) | FFETH TR 0.5-0.8
(vii) | 20 =3t #EHE = fiuw (1 g EeeE) 8F 9
7. 11:11:8 TAFdt S S AT & a1 RIETRISS (TEA9)

(i) AT o AT U2 ATSZISIA HT TTaerd, IAad 11.0
(ii) AT o ALY U2 AT ATSS ST & Fa9ra 7.2
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(iii) AT & ATLTT T ST ATZSISTT T A9 3.0
(iv) AT % ST UL A § AT BIERRE (o, F ®T ) FT Taerd, FAaq 11.0
(v) AT o AT U A | AT TEITH (31 o €9 |) AT (e, =qTaq 8.0
(vi) ASUA-SETET o FY H AT % e UL AS0A & &9 § ik 7 qiaera 0.7
(vi) | & FETH TR 0.5-0.7
(viiiy | 20 fRft F09= ww frow (1 wfderd ) 7.0-8.0
8 . AW F 9T wIfIwET Hfeqaw ATgL (AEUL)
wH |
.
(i) AT % AT I T AT T T(T9d, IATH 10.0
(ii) AT o ST T ATS e ATS2 S &l ITa9rd, =AaH 8.5
(i) | AT F AT G A § FAFLN HITSAT o T F HoTTH HT Trqerd, TAaT 15.0
(iv) | T STETE 9% UHSHET & &9 H ST # qaqefte AR 7 gfaad, =Faaq 2.0
(v) | AT % STEE 9 T (TS % T H) FARTZE A Tqerd 2.5
(vi) | 20 =T ¥&HE = o= (1 afaera Bea) 8.0-9.0

3. IFT AT T ATLAT 2 F AT i HH F&A1h 26 H,-
(1) 7= (i) AT 9 AT @ ST, & -
“(i) T STEQA T AT

&1: i SATTES TEu e Hilad & Sed (ASUA), AHEE (TUH), FHHET (FeT) i Ffaaw (H1=T) 1 FoT

EEd
A © ATATRT TFAT IS o6 1o THA & Ao (5 Sl Ay =1q A9
() THAT TATL HZAT

A% & T A F O AT F A AGEgEr 2 F AR & A w9 qer 9 W {Ru g ('rEsE
FHTTAT & T T 3Ah o AHA o ol TG Id) TATTY THA o F Tget i< fFearwor & o s
T | 98l dcdl &l FH=d &9 9 B & e & 78 12 @ S &=y smar 81 96 awvas
I TYATLe TR T80T 3 /1 = G2 ST 8, Teat o e F S e i qid Tgers

& |1 gafAtaarerss g giatesa fm sroam
CIEIRERER

FFAYTRT /U ST ATer Tl AT 0T I GEAFT FA 6 g oy stfswas Feeras 4oft & g

e
(1) 7T 13 AT I (F&T Tohacal & qad)

(2) STESTAFATTE oA 37 TA9T THAHUA (TAHITA)=12 THATA/AT, UT=1.18 UT./F. o)
(3) ATSTIF TTT 65 TTAITT TAUAS; {FT(THUAN3)=14.3 THAUA/AT, d7=1.4 37./[7.F7)}

(3T) TTHI
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FTAToRaT TXa S STaaTeg SUTEr & A7 ard ar99 Y= & forw ITehem|

AT ITART [T 7T THAT ISAT & AT 6T HF H HA G740 g7 AT

7f% witaTe SuTer & are ATHTRAT a3 IUSed 7 &I, I TS & (o0 qi T F &6 gU TATHIL
FATER AT 359 & (67 TLAA [T ST Thd gl

T2 BT 9T g a7 1 fed (hee? Ta< TUferd gl

(CIEIERIF

(1) T T UF AT A1 (1+0.0013T) T 3T ATHERAT F7aT H ATATHS € H AT HL|

(2) A 0.5 7 1.0 .7, <A s7et & aver A v (9|

(3) Tt T o=y | AATT S AT 7 F:2 & forw 7 f.for. w=uaei, stfsrned= & =r2r 21 .oy v=ehioer
AT F 42 g8 M)

(4) ATHTHRAT TLAT % AT HATgH Dl SIS AT JIIRTEE 9& g1 qFh (WA FHl TANTATAT H FHAL % ATTHT
T HIE 2

(5) ATAT T HT AT HL AT I EATT o ol AtSihar T 7 araA e i Fgrm) 389 2 9o
LERECIDERC]

(6) 7g giAfead ¥ o HaTem &= daresh ff FATS & T F FH 2|
(7) IATT % 2 T TAT, SH SUST &I 2 A 10 TH.1oF. AT ST o HaTgh [ g1 9T Ll

(8) waTH T 500 .11, s ATer wATER § ARG HY T Hreg T I F A1 O HE| T ST
T & 500 AT 7 2

(9) T eI &1 I Aa9™qF gl AT ( S sAFaTEe FUad T & o spufera 981 gem)| af
1 fora STu, fEresroor 3 forw s 20 .o (f9rn) S et A 2

(10) THA o FHIT THAT T ATELT Fd g0 (i TREAT A3 T FIATI TH ATTHAT 6 7107 &
Trorey Torelt Sgur T 9T H Feeoor & q1ed 9Mree & o0 SUART § o3 S[Tusm|

(11) AT9T T AT ST TR0 AT 958 (& % F0HL 98 0 T WAT1eed & 919 § HSId 61 ST
e

feoqur.- SR o 7 s & U 43 AE FHE & € § TIFd Hl 1 gl gl
(¥) Aot garet & i T sraemor

S5 = feeroor & foro wfkar wgfa g=ar 7(i) @) (2) 9201 (3) a1 gafa &1 8(i) (F) J=20r (2) &
fafAfdee whHRaT % sTgam g

feoqur:- FROET F g A F TIHCT F TATT FT A H W@ gU JEIAT FHIANST (6T ST 6T
AFITHRAT &

(2) T= (i) ¥ “8((v) ¥ fafAfdca” or=al, o= sfiv Frveai & ¥19 U= “¥T (i) F IuHe () & 77 AR
THFATLSTAT o ATEAH & AU & qe91q 8(v) H fAfATate” o1eg, o fi¥ Fitesh T S0 |

(3) wfatee (iii)  Te=Tq MFferted gtafteat siq.eariaa it [T, TAiqQ-
“(iv) SITET % STFLTION & o0 :

72 (i) % 3T9E (F) | 7u7 AATES vy W5 F qregw § Fehgo % ge9rq 8(ix) # et gt
ZT
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(v) FETRIH F sraemor & o

7T (i) F 39He (F) § T fAfAface vaar 50T F wreaw & fAowgw F gt 8(x) # fafAfate wgfa
EA

(4) 79 HeaiE 29 v a9 gataq vfaftadt ¥ geurq ftafa w7 ders siv vfaftaat saenfig
T SO, AT

“30. Tifsawr fRAferde & fRreeraor & vgf

GIREIEIEER IR

(F) TETIT 3T FH=ITT -

(1) \ifed T

(2) =TT TATA,

(3) T =

(4) =fsar wrefaaw

(5) AR AET (TH 9T (Ut HEWIE qIIHTT &HdT aTel)

GHLEERERAEREERRINNICIEIE I

(CIRIERLE

(1) THATT AT HIAT S0 H T FhT T TG FT TF 9 o, 399 2-3 .. =i Fea= (1:1)
¥ 2-3 A=t v=uas 3 Ao (1:1) =)

(2) AFAT FT TH TH = H 3% T3 319 g1 Ih GATed HY, IH ST HY T IqH AT 3-4 R
THAUAHAT; foreae et 37 76 wie 1= T4 938 & qar|

(3) 2-3 .M. T=ETUS Ao (1:1) ey 3 38 e e @ g T 39Tt | 39 ftheed IU% HE&4T 1
39 o, 10 R t9Eiud [eaT (1:1) 5 90 UF 9% 497 o i r 37 T34 g @ T3 10
.=, T T O & 2-3 91 )

(4) TATE-IF Ff=AT wrefagw % sraforse & 1o fhee TU¥ ST 3 39 7et Wit § 250 =ft wrowme o
3T S T FATU A7 a7 =7 § srafares H 950 =t qrowm ax 30 =4t & forw yafera 4

(5) ST & ATSAT HI ST A &l T TATS HL A TI0 e |

YITAT:-

THATSHA, % & H THATS HT TAQd = HTSAT HT ATAH AT — FTAT FATSAT AT A X 100/7HA FT A1
(i) =TT T AT

T Tt 17 § 77 fafafde vgfy g

(ii) fafAfEe & &1 staemor

T T=TE 17 § 71 A ggf aer

31. Y ATZE IS & faerwor i vgfa

(i)ﬂ'@a—rrah‘rmrw—% ENEEHERIEEISD|

() SehaT -

(1) T AAT IALH THAT: FoTARTA FATER H TG il FHANT AT (10 )

(2) 219 AT IATE AHA T FAT H: FTAGTA FATEE | FL01q AT IaLh THA FHT T JTH STeA|




6 THE GAZETTE OF INDIA : EXTRAORDINARY [PART II—SEC. 3(ii)] 182
37485/2022PC-IiI-HO
(3) 15 UTH FHUHAT, AT 12 TTH UA-gIESXH AU U, 0.4 TTH UA-greS ke H1guasi, a7 0.6 I8

HIUHET 4.5 T3 S 9T 0.8 ITH UeAASH FH0hT0 AT

(4) T TAT HaTaT IUA 2T, T THTHA + T (1+1, F/AT) a7 20 For+fr. wifea a=egfis s
% qrer 37 feft, O g et faerrg

(5) T T ATl gATSd AT Hiered &9 F wHer: 30 ¥ 5 WA AT & qA1T IaALE F U
0.1000 & 2.800 3w fA=rd) 10 7. =, g1t & «frady Sare 4en

(6) FATER I TgA F TH holeAaTd sl TATLH (400 =t HERIE) # =11 3T 707 97 7 75 e
& oI IT=mor #7)

(7) TFATER I ITH A% § U AT ST e (ATTRAT 07 FAHE o TIATT & ATE9TE g1 AT20)| 20-
30 A=, aTit & AT At 19T "4 H1

(8) TETETOT AT H FeT TATIAT ATZZISIA & £0 F2A % forg 30 AT, 0.25 U AHIFA HeF L[ A+
AT AT AT FATEh JATE F |

(9) Framr=er ST Fohas #T 2-3 g AT AT TIH0 3H1E A1 R T 92 I gAiaad F2d gu &+
TR (AT AT F7 o7 Aiga o7 A § FEia gr s, aret ytaerud w2

(10) TIHIIT ZHTE T ITATLOT FoAT FTACSIIAT FHE| ATT FATAT TEHA HL A FATER | A9 80 ..
(30-35 wfdrera) Tfeaw gresiiaaa - g 3

(11) AT TR HIE T a0 T ST T S o (% @031 250 FA 71 3979 aAfars wra g arer
FATER § THT T g1 S0 THH AT &9 7 6-8 fHae avmer srufera g

(12) Ff T T8 FT G &1 1Al &, I I ST A7 o1 % forw 0.25 v w=,uHe, e i fem
T SFA 1 AT ATHA T F

(13) 0.25 TF HTHH UATSAUH & AT AT qqaid (T 5.7) FT STTHTIT HY | ST AT AT, T AR
H AT ol Fof ATAT 9T A4 F2aT1 8, ST ATl FATEh | 208 STHIAAT sl ATAT H7 FA g

(14) BT 47 IS F2ar g FF o0 # v, sritaar gy Foraret w2 53 @ om = Gy =, @y
HAAT T F To77 AITRTFT o, THAN, T AR S /= e

(15) AT ¥ &7 FT araae () T qTEt wAres § HaAre 70 sret &t Fiof /AT oY A
o AT AT HqATH T TgA 6 (10 (HATT T2 7T o0l ATAT % T G| ATAT T ST 31 IT=0TT
FLAT & Toh UTel FoATES § o7 377 g Sl UAUSUH o AT ATTH STTATIT STUTerd &l

(16) AT A HT T AAAA, LA HATH Th TgA b (10 AHAT &6 AT ST T &L 0T ATAT
HETA o TLAT ATl FATEE § FA 0 HTAT % aLaL 2RI

(@) e -
T ATSEISIT & AT Tqerd & HETTa TaEdT har S -

T UA AT TTAerd= (FA A T8A (7.1, X AT TFA HT UA) -(FA A A1 7, F X ATTH &1 HT
TA) X 1.4008/7H T AT, TT.

(if) Y 0T AT (AXor g geraet (Auw) e F sqarg
(F) ITEHRT AT ITHI

(1) ITEUOT Torae T gewaeft
(2) T frs
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(3) A=, TEIT=er, TAAIT ST [FAaTiadd J|

(@)

(1) TR THAT FIE FTET AT ATAT {hed ST ST T SATAT AT THST GIRT THIAT SorsFe 1 q12a9l 2,

EERCEE R

(2) T T FIA & (o0 ITANT H o0 70 Fi=9mT &7 39a0r, heew & 9% &0 10, 91t gy 91q

fd o T S g =T g AT

(3) FUTT T THTT 3T TAAT FXA & [T ITANT T ST AT H STHLIT FSIQ1T TR A1 BIel Hid

oftsft, T T\ .. 3 F1 Sl v, S ofeft 7 srenfua AT ST "R, s Gl e i 40 o

40 FTSTE T U HFANT @ qFFafera gl

(4) = &1 Fr=AT | 9T ST, B #7907 €9 8§ AT § a6 97 6ar s B & fheey i
T YANT X U, TLA o SATTEEFT Tl AT SITUAT| [ (IS &l A7F THAT @< § @I ST
(5) Rrg & a7 o1 fAer== #it 10 p =, /=T T AT

(6) = &1 Tt 21 @A & @1 ST &Y RIE &7 6% B & (0 AL & qUae 9% ¥ diX uT,
A 3wt a i #2a gu 5 & 30 e 9% gre e s

(7) farg #1 Aoy T e a7 dafg w21 Fad s o7 =i g ave & afEa s g
ZIEUH FT TN Fd g0 BRI % AT9% € § TA6d IAdH al &A1 § FAad 200 FAT FH07 J THAT It
iz TR wiafafeag 3 % o aaieq geq a6 stafofaa w0 s ag gRfeaa s aq97 & v
(S 441 F0r gfdfaa fOFaer it ggg a1 & a1 AtAttaa &Har sy, gite &= & qeH I 847 &
AT 9T B o (1T I H&AT H A1 FHI ] ATATT HadT gl

WRCIECHERIE

(1) T o geResdT e (Rfereqar aq«r fhew &7 9al) agd $R grar § i o=l A=+l &
AT Ik o1 GTT ToheT ST AT a0 Sreer fBreett &1 afa a1 399 30 7 8l

(2) g TFUOT AT FATAAT HI FH FA & (70 GITAXT TR H TROT Toaderd geraedt e &1 M\
AT AT AT RIE 4a-HaF I7 5% FH § SULFT 991 § WSTRT ol T ARl

(3) TET FT AR TROMH I A o (70 U =) q3g & FLed ooy gerser geaaeff &1 g
AT 2|

(4) T F ATIF T F qAFRT FH T 7 QT & ¥ (S - Rie 5w a1 fBest o 8) =eaw
200 1 7 719 S =110 7T 70 yihfaa § argdt F=¢ (ST 9T 3 3% @I i Jrehdm &
¢ % FHOT T AALACT) § FAAT AT

(5) TRl ST GRS ATT & YTeq RO O AT 394 AqET qgl gl S o= ATl
(ST TIAefTer ThTer FEhIvT) & WTeq BT 0 g1 T TTd® AT § AFeTd Wi oTqard | f3ear
T & AT At ot § f9=1a1 S aredtas 9 § 6747 T2 g (SIS0 Tfered &9 a°H F4w0d &
THIT &) | s § @ Ad & (IS0 TR0 gerera genasli & fore Fear aam afqefter serer
ToT o forw dfeam))

(iii)) T vor ST (Trshier srprer Srehtot faremieror & srqE) ¢

(F) STEHL T ITHIT

(1) TSI ThTeT TR0 ITERT

(2) SR AT THAT FoTeA]
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(1) T F4I- 3AF AHA & (o0, UF e & o 3 WL, ea=iga AT ST s —eaor & forg
SUART & foraT SATUT| 319 q47 39 =l 39T §, Iah: A ST (1:10 STITT) ToAa= TATE 6T SIToa,
u= e At R Stroam

(2) wefte T w1 F2A % forw 79 a9 TG (S F UF A497 qridawa s 5 usi, v v farea, 8)
FT ITANT FRAT ST

(3) FoTeAT | THAT T@T SATTIAT

(4) fa=ra= % AT g g (fhea & st ol fheat gresh 1 F1es & Afoh s a2 Qe #:7q
TUFH | 1 A

(5) T H = A & T¢ATq AL [hee § g2 Miawe F2d F 9997, Tl 9% & a8 ST a3 et
T 4= FoTAl % Td TEATAT & (o0 ITANT 20l STUAT 3% T &7 ST 90 a7 g0 AT T4 % J799 6
forT ot foarT st

(6) s fafors oo & famama & forw oo fiw i g9er F=E 7 qawT 2 @, ST 9% 9w '
ATAT FA % o7 A@eqT =AATH AT FT STIN T g0 HoTeAl § THAT STAT ST

(7) FoTell | qHAT STAT THT T8 FTd AT AT T@T ST o6 3T GTAT 1T | 3Hb b a7 gu|
7% AaeTF I AT o FES § FATES AT HIA I FoTAT & a2 F G| g qg0U0 2 e
ATSHHTT T T & (oI FSTAT T 2|

(8) FoTeT T ALTeqvT 7g GRATAT et o forw 2 o a1 % geraer wapref fRi=mmar & § 7 21

(9) THA AT Tl Tehrer Thror Hefi & =Tet|

(10) T T 9 & T T AT |

(1) qEtagTa:

(1) 3 FTOT AT ATSEISH HU HT ATHT ATIT 6 [T TH ATH A7 FHO HT AGA7 S FAT 917 H
FHETT ST ATRT Teqe=Ta et TohTer T gRT AL A9 | T2 U (He & forg sifq eafisa

fohaT ST AT T
(2) ATIT FITAT HT BT g FAAGNEHA I | QT AT STHT AR ST 56 HSTA AT ST ATl

(3) Tz AT T Tashed T FHM 6 SATIHaH AT U ST 3! thees fEreet | F=rashe & ygfca
< T Far g1 Y SAtaq qredw (S T e, fewde, o) s agqar aaw #3778 989 0.1 41
0.2 T IRT &d gU &I AT ATl

(4) w=Tus Arfss Tt arser 1 /AR, grm

(5) FATES AT AHIT TRTLTH-FATIALT TR 6 AT FSTAT T TN He |
(6) FBTAT T B g AT F |1 FH & FH A a1 TeATAT H2 |

(iv) SteT et fareere

() ITEHT 3T ITHTA

(1) STl wehrer Swhior (FTuey)

(2) SteT T THAT FTAT
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(3) fFEsmaetaa s

(@) Ffshard:

(1) T A41- I9%F T97 & o0 =9 A7 vF Ae F *w sadiga ar S s Geew & o
ST H T ST 7 319 4497 a9 df 297 #, I Agd o (1:10 A7) TodaT a1 6ar
ST, U fAee % forw eataga G smoam

(2) e FT TATUT F2A % foIT 1T ATAE THA (ST FIE T 447 w07 54 6 TS, 0 AT e, g)
ERRIDRERIES IO

(3) FoTeAT | THAT T@T SATTAT

(4) fa=Tr = |72 g weArad oAt STo (fheex o st oY fthee e A7 #res & Afowha sraaq @
A g gu s a7 1 @A)

(5) A H = AT o T9ATA AT heex § G2 [Afate T2 & 79971q, qgell AL g a8 S ¥ et
T 4= FoTAT % Td TATAT & (o0 ITANT 20l STUAT 3% T &7 ST 0 a7 g0 AT AT 6 qA799 6
forT ot foharT st

(6) o fafors Susor e F o oo i i vaar FATE ¥ e 2 . IR 9% aie e
AT e & o1 =HAqH Aa9TF qAT HT STIRT Hd g0 FoTeAl H THAT STAT SITUIT|

(7) TTAT § THAT STAd THA TH FTd BT LATT TET SITUIT 6 AT GTeAT g1 | I8 =TIl &l T g
TfT Sa9TF T AT AF FHNTS F FATES IT H1 T FSTEAT T ATET Tl

(8) e[ HFWOT SAIX TSI ATCHHTIT T Tt % [oTT FBTAT il 2|

(9) FTeAT AT LAV T FRATTT FeeA o o1 Y o AT o FoAer Th1eT FRR=RTAT & § 7 27|
(10)THA T ITTefier SrenTer Yehtor Fefte | =Tef|

(11) ST T 9 & =9 TG AT |

(1) qEtagTa:
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T sAfgeH, g at=a
feoqur: e sRer AR F oA H qLALAL |, 758(3), AT 25 frda, 1985 gy Tahferd A war
AT S ITHT A TAT T .37, 884(37), ATHE 24 FLa<y, 2021 =1 &6 am

MINISTRY OF AGRICULTURE AND FARMERS WELFARE
(Department of Agriculture, Cooperation and Farmers Welfare)

ORDER
New Delhi, the 31st May, 2021

S.0. 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:-
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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, under the heading “SPECIFICATIONS OF
FERTILIZERS”,-

(1) under the sub-heading “1(c) STRAIGHT POTASSIUM FERTILIZERS”, after serial number 6
and the entries relating thereto, the following serial number and entries shall be inserted namely:-

“7. Potassium Magnesium Sulphate (granular)

(i) Moisture per cent. by weight, maximum 0.5
(i)  Magnesium as MgO per cent. by weight, minimum 10.0
(iii) Potash as K,O 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

IS sieve”

(i) under sub-heading 1(g) relating to “ MICRONUTRIENTS *, after serial number 23 and entries
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
(il)  Zinc as Zn per cent. by weight minimum 10.0
(1)) pH (50 g/L) 8.5+/-1
(iv)  Available Phosphorus as P,Os, per cent. by weight minimum 2.5."

(i) under sub- heading “1 (i) 100% Water Soluble Complex Fertilisers”, in serial number 7 relating to
Potassium Nitrate (prilled) (soil application), in item (vi) for figure “0.5”, the figure “1.5” shall be
substituted;

(iii) under the sub-heading “1(j) Benefical Element Fertilisers”, after serial number (2) and the entries
relating thereto, the following serial number and entries shall be inserted namely,-

“3 Sodium Silicate (liquid)

i.  Silicon as SiO, per cent. by weight minimum 23.8
ii.  Sodium as Na per cent. by weight minimum 6.0
1ii. Specific gravity 3.

(iv) under sub-heading “1 (k) LIQUID FERTILISER?”, after serial number 5 and the entries relating
thereto, the following serial number and entries shall be inserted namely:-

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

(1) Total nitrogen per cent. by weight, minimum 6.0
(i1) [Nitrate Nitrogen as N per cent by weight 5.8
minimum

(ii1) Water Soluble potassium as K,O per cent by 18.0

188
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weight minimum
(iv) Water soluble Calcium (as CaO), per cent by 5.0
weight, minimum
(V) Water soluble Magnesium (as MgO), per cent 2.0
by weight, minimum
(vi) Boron as B 0.5-0.8
(vii) pH (1 % Solution) at 200 C 8to9
7.NPK 11: 11: 8 Fortified with Zinc & Boron (suspension)
(1) Total nitrogen per cent. by weight minimum 11.0
(i1) urea nitrogen, per cent by weight, minimum 7.2
(1i1) [Ammonical nitrogen, per cent. by weight maximum 3.0
(iv) Water soluble phosphorus (as P,Os), per cent. By weight] 11.0
minimum
(iii) Water Soluble potassium (as K,O) per cent. By weight 8.0
minimum
(iv) Zinc as Zn percent by weight minimum in the form of Zn- 0.7
EDTA
(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)

(1) Total nitrogen per cent. by weight minimum 10.0
(i1) INitrate Nitrogen per cent by weight, minimum 8.5
(1i1) Water soluble calcium as CaO per cent. by weight minimum 15.0
(iv) Water Soluble magnesium as MgO per centby weight 2.0

minimum
(V) Total chloride as Cl per cent. by weight maximum 2.5
(vi) pH (1 % Solution) at 200 C 8.0-9.0”
3. In the said order, in schedule 11, in part- B, in serial number 26,-
(1) for item (i), the following entry shall be substituted, namely,-

“ (i) Determination of total zinc

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

189
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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.

(D 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% HNO; {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 HNO; (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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(2) In item (ii) for the words, figures and brackets “specified in 8 (v)” the words, figures and brackets

“specified in 8(v) after extraction thorugh aqua regia as specified in sub-item (d) of item (i)” shall be

inserted;

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

4

“(iv) For determination of Arsenic

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
item (i).”

after serial number 29, and entries relating the following serial numbers and entries shall be inserted,

namely,-

“30. Method of analysis of Sodium Silicate

(i) Determination of Silicon

(a) Chemicals and Glasswares :

(b)

(1)Conc. HCI1

(2)Conc. HNO;

(3)Hot Plate

(4)Platinum Crucible

(5)Muffle Furnace (Temp. capacity by 10000C)
(6)Desiccators and other routine laboratory glasswares
Procedure :

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

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

(3)  Add 2-3 ml HCI solution (1:1) and boil it till yellow fumes cease. Filter it with Filter Paper
No. 1, wash with 10 ml HCI 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 S10, = 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
(i1) 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:

(M
2

€)

4

)

(6)

(7

®)

)

(10)

(1

(12)

(13)

(14)

(15)

(16)

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

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

Add 15 g K,SO, or 12 g anhydrous Na,SO,, 0.4g anhydrous CuSO,, or 0.6g CuSO4.5H20,
and approximately 0.8g alundum granules.

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

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.

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

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.

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.

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.

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

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.

If color changes to green, add more 0.25 N H,SOy to bring the color back to purple and record
the amount of acid added.

Titrate to a grey end point (pHS5.7) 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.

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 H,SO, to get to the grey end point.

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.

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:

@) Transmission Electron Microscope

2) Sample grid

3) Tweezers, Petri dish, Ethanol and Deionized water

(b) Procedure:

) 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.

&) Place a 10 pL 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.

@) 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.

(¢) Precautions:

(1)

2

€)

(4)

)

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.

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.

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

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.

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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@iv)

(b)

(©)

(1) Dynamic Light Scattering Equipment

(2) Sample Cuvettes of size

(3) Deionized water

Procedure:

(M

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

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

3) Load sample into the Cuvette

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

) 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.

@) 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.

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

Q) Load the sample into Dynamic Light Scattering machine.

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

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. p 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.

Zeta Potential Analysis

(b)

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

(2) Sample Cuvettes of zeta.

(3) Deionized water.

Procedure:
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)

3)
4

)

(6)

(7

8)

9

(10)

(11)
(c) Precautions:

(D

2
3)
4)

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.

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

Loading Sample into the Cuvette.

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

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.

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.

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.
Inspect the cuvette to ensure that air bubbles are not clinging to the optical window area.
Load the sample into Dynamic Light Scattering machine.

Perform 3 to 10 independent measurements per sample.

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. p suspending medium (such as solvent,
dispersant, solution) should be filtered prior to sample preparation using a 0.1 or 0.2

A typical starting sample concentration is 1 mg/ml.
Use cuvette with quartz or equivalent optical-quality windows.

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

(v) Viscosity Measurement:

(a)
(M
2
3
“
(b)
(M
@)
(€))
“
)
(6)

Equipment and Apparatus:

Demineralised water.

Viscometer.

Measuring cylinder.

Bottle Adapter.

Procedure:

Calibrate the viscometer with distilled water to set the machine as 1 cps.
Viscometer Assembly.

Attach vertical pole to the base using the wrench provided in the case.
Attach the viscometer to the vertical pole.

Connect power cable to the viscometer.

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) Lower the viscometer until the spindle is submerged to the spindle’s mark.

(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 s dissolved in water
and the volume is made to 100 ml.

(©) 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:
(D 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.

(@) 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
knob of pH meter at room temperature for correct pH determination”.

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,-

“10. Liquid Fermented Organic manure
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S.No. Parameters Specifications

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

(i1) Total organic Carbon per cent. by weight 14 (on dry basis)
minimum

(iii) Total N, P,O5 and K,O nutrient minimum 1.2 (on dry basis)

(iv) C:N <20

(v) pH 6.5-8.0

(vi) Conductivity (as dsm™) not more than 4

(vii) Heavy Metal content mg/kg
Arsenic As (As,Os) 10 (on dry basis)
Cadmium (as Cd) 5 (on dry basis)
Chromium (as Cr) 50(on dry basis)
Copper (as Cu) 300(on dry basis)
Mercury as Hg 0.15(on dry basis)
Lead as Pb 50 (on dry basis)
Zinc as Zn 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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