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CSIR-CLRI Technologies are Intellectual Property (IP) protected.  
Efforts are made to secure appropriate IP Rights like PATENT  

(in India and abroad) and COPYRIGHT in respect of the new developments.
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FOREWORD 

CSIR-CLRI is a prominent source of technology for the leather industry since 
the inception of the Institute. When the industry moved from manufacturing 
vegetable tanned leathers to chrome tanned leathers, CSIR-CLRI provided 
the necessary technological support and assistance to the industry. Later, 
when there was a need for manufacture of leather auxiliaries, namely syntans 
and fatliquors, CSIR-CLRI developed technologies for the manufacture of 
the leather auxiliaries and transferred it to the leather chemical industry. 
Many technologies connected to waste management and treatment were 
transferred to the industry, and the same had succored the leather industry. 

This document of Technology Compendium provides the outline of all the 
technologies developed in the recent past and will fulfil the technology 
requirments of the industry. The Technology Compendium comprises 
the synopsis of technologies developed to contain chromium pollution, 
utilization of solid wastes, treatment of wastewater, solid waste and gaseous 
emissions control, preparation of health care products from co-products 
of slaughterhouse, manufacturing of leather auxiliaries and manufacturing 
of leathers from non-conventional sources of skins. These technologies 
are developed keeping in mind the current and future requirements of 
the industry. Many of these technologies not only provide solutions to 
environmental issues but also bring about significant financial returns. This 
compendium is prepared to provide the snapshot of these technologies to 
the potential user industry and will be updated periodically. I strongly believe 
that the Technology Compendium will provide the necessary information of 
the technologies to the prospective users to enable them to opt for them. I 
invite the industry to ponder over the document and use it to good advantage 
of fulfilling their technology requirements. The scientists of CSIR-CLRI are 
willing to provide the industry all the necessary support for the successful 
adoption of the technologies. 

email: kpmdclri@clri.res.in
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About Leather, Leather Products & Footwear Industry
The Leather, Leather Products & Footwear industry occupies a prominent place in the Indian 
economy in view of its substantial export earnings, employment potential and growth. The 
Industry is spread across the formal as well as informal sectors and produces a comprehensive 
range of products from raw hides to fashionable shoes. The industry consists of firms in all 
capacities, including small artisans to major global players. Specialized institutions have 
been setup to promote the overall growth and performance of the industry. There has been 
an increasing emphasis on the planned development of industry, which is aimed at optimum 
utilization of available raw materials for maximizing the returns, especially from exports. 

The share of Cattle & Buffalo population of India is about 20% of world livestock population and 
whereas Goat & Sheep population is 11%. The Annual availability of finished leather is about 
3 bn sq. ft. Export of leather and leather products from India is constantly witnessed increased 
trends over the years.

India produces 
~13% of the world 

leather
Annual availability: 

~3 bn sq. ft.
Strong infrastructure 
and eco-sustainable  
processes in place

2nd  
largest global  
exporter of  

Leather Garments

Accounts for 7.00% 
share in total  

exports in sector

Footwear Annual  
production:  

2.58 bn pairs

2nd largest  
consumer

Share of ~43 % in 
total exports

5th  
largest global 

exporter of Leather 
Goods & 

Accessories
3rd  largest 
exporter of  

Saddlery and  
Harness items
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Technology Outline
A process for the production of bacterial protease 
enzyme for industrial application. 

Worldwide, unhairing of animal skins/hides is achieved 
by conventional chemical-based method using lime 
and sulfide. The usage of these chemicals leads to the 
generation of wastewater with pulped or solubilized 
hair, which corresponds to higher Chemical Oxygen 
Demand (COD) and Total Dissolved Solids (TDS) in 
the waste stream. In addition, possible release of toxic 
H2S gas and obnoxious odour are other problems 
associated with the conventional unhairing process. As 
an alternative, enzymatic unhairing process has been 
developed. Being a hair saving process, there is a 
huge reduction in the COD and TDS in the wastewater. 
Moreover, the process will be the first of its kind for 
sodium sulfide free-enzyme only unhairing process 
for a cleaner method of leather processing and eco-
friendly for the tanners.   

Salient Features / Highlights / Advantages

•	 Enzymatic unhairing of skins and hides eliminates 
the use of the sodium sulfide, thereby reducing the 
possible generation of toxicity.

•	 The process reduces the pollution load in wastewater 
and in-turn eliminates the need for sophisticated 
end-of-pipe treatment system.

•	 It contemplates to provide the scope for introducing 
this product as a “Make in India” product in global 
leather market, thereby increasing the foreign 
exchange and Indian economy. 

Commercialization Status / Techno – Economics  

•	 Status of commercialization :This technology is ready for commercialization.
•	 Major Raw Materials to be utilized: The raw materials include the bacterial strain, media components, salts, 

stabilizing agents which are indigenously available.
•	 Validation Level: TRL 3 
•	 Handholding support:Training, Demonstration, Technology Document, Trouble Shooting, 		

Technology Implementation support would be provided upon licensing of this technology.

BACTERIAL PROTEASE FOR UNHAIRING 
APPLICATION

TECHNOLOGY PROFILE LMT01

Unhaired Pelt
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CHICKEN FEET LEATHER AND  
LEATHER PRODUCTS

Technology Outline
Chicken feet skin has been identified 
and screened as potential raw 
materials for the leather industry to 
make exotic leather and products. 
The raw material is a by-product of 
poultry and is cost effective. CSIR-CLRI 
has developed technology to process 
leathers from chicken feet skins with 
required properties, and consequently 
to panels and products from chicken 
feet leathers.

Salient Features / Highlights / Advantages
•	 Processing does not involve use of sodium sulphide, and there is no sludge formation during the beam house 

process.
•	 Processing does not involve any machinery operations except processing drums and there is no solid waste 

generation.
•	 Requires only mild finishing so as not to mask the natural exotic grain pattern.
•	 Panel and product making requires only small cutting & stitching machines and the technology can be easily 

adopted by artisans.
•	 Cost effectiveness, availability and exotic pattern similar to that of baby alligator with good strength properties 

are the uniqueness of the product.

Commercialization Status / Techno – Economics  

•	 Status of commercialization : This technology has been already commercialized.
•	 Licensed to one client.
•	 Major Raw Materials to be utilized: Chicken feet skins (by – product of Poultry)
•	 Validation level: Validation at Pilot scale
•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Technology 

Implementation.  
•	 Techno-Economics: Process is compatible with regular commercial process set-up (no special equipment/

machinery required).
•	 The technology has more societal benefits and would create opportunities for fresh entrepreneurs to start 

small scale leather / leather product industries and would also lead to make wealth from waste and to rural 
industrialization. The artisan clusters producing small leather goods and small leather toys can also be 
benefited.

•	 Cost Workout - (This estimation is only for understanding purpose and actual figures may vary depend upon 
the requirement): 

	 o	 From 1 kg of chicken feet skin, approximately 2 sq. ft of leather panel can be produced (varies 		     	
	 depending on the weight of the chicken feet skin).

	 o	 Time required for production: Leather processing takes 7 working days (irrespective of the weight);    		
	 Panel making takes 2 days (clicking, pasting on lining material, and stitching the individual pieces.

	 o	 Cost: Approx. `100 to 150 per sq. ft.  Chicken feet leather panel (max).

TECHNOLOGY PROFILE LMT02
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ELECTRO-OXIDATION BASED ZERO  
WASTEWATER DISCHARGE PROCESS

Technology Outline
The waste streams from different unit processes are segregated and gross solids are removed through screening.  
The sectional streams are then subjected to electro-oxidation for removing the organic pollutants using specially 
developed electrodes.  Treated wastewater, which is free from organic pollutants, can be reused in leather 
manufacturing to achieve zero wastewater discharge.  The residual chemicals present in the treated wastewater in 
many waste streams are reutilized in the process.

TECHNOLOGY PROFILE 

Salient Features / Highlights / Advantages
•	 No wastewater Discharge; No sludge from treatment. 
•	 No emission from hazardous gases; Less space requirement; Simple to operate. 
•	 Reduction in Water input; Reduction in chemical offer.

Commercialization Status / Techno – Economics  
•	 Status of commercialization : This technology has been already commercialized.
•	 Licensed to three clients.
•	 Major Raw Materials to be utilized: Raw materials required for preparation of the equipment are available 

indigenously.
•	 Validation Level: The technology has been standardized at pilot scale. It has been demonstrated at 

commercial scale ten units in India and four units in Ethiopia. The technology is also suitable to textile and 
slaughterhouse wastewater.

•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Technology 
Implementation.

•	 Techno-Economics: For a unit manufacturing Leather from 2 tons of raw hide / skin; Optimum investment –  
` 10 lakh/ton of raw hide; Approximate pay back period / Return on Investment is about 2 years.

  

LMT03



9

LEATHERS AND PRODUCTS FROM FISH SKIN

Technology Outline
The process of converting fish skins in to leather 
majorly differs from the existing technology in the 
beamhouse stage, choice of metal free tanning agents, 
choice of chemicals used in post tanning and finishing 
processes. Fish leathers are stitched after clicking 
process and leather mats /panels are made either 
seam or seamless. Panels are finished by applying top 
coating. Panel development uniqueness would be 
applicable for mass production.

Salient Features / Highlights / Advantages
•	 Optimized process technology for converting 

different types of fish skins in to leather.
•	 The surface morphology/character of the fish skins 

are retained providing an exotic look to the final 
leathers.

•	 The strength properties of the fish leathers are on 
par with those of the conventional ovine leathers. 

•	 The leathers developed from fish skins can be 
converted in to smaller leather goods such as 
wallets, belts, watch straps and shoes.

Commercialization Status / Techno – Economics  

•	 Status of commercialization :This technology is ready for commercialization.
•	 Major Raw Materials  to be utililized: Fish skins are available from the fish processing industry in India.
•	 Validation level: TRL 4.
•	 Handholding support:Training, Demonstration, Technology Document, Trouble Shooting, Technology 

Implementation would be provided upon licensing of this technology.

TECHNOLOGY PROFILE LMT04
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LIGHT WEIGHT AND COLD RESISTANT LEATHERS

Technology Outline
•	 Gloves and clothing are essential for civilians and 

army personnel operating in high-altitude areas like 
the Siachen Glacier and for living in icy conditions.

•	 A leather-making process with a judicious selection 
of fatliquors, retanning, and tanning agents, along 
with precise control of process parameters is 
standardized.

•	 Developed leather is resilient to temperatures 
ranging from –30°C to –10°C and has lightweight 
property of 450±100 GSM.

•	 Invention holds significant potential for immediate 
application in the leather and leather products 
industries suitable for products such as gloves and 
garments.

Salient Features / Highlights / Advantages
•	 Optimized process recipe with commercially 

available chemicals for making light weight cold 
resistance glove leathers.

•	 Easy to adopt process. 
•	 The resultant leathers has cold resistance (up to 

-30oC) and light weight character (450±100 gsm). 
•	 Leathers  pass all the physical and chemical 

requirements for glove and garment leathers.
•	 Leathers effectively converted into gloves and 

characterized.

Commercialization Status / Techno – Economics  
•	 Status of commercialization : This technology has been already commercialized.
•	 Licenced to one client.
•	 Major Raw Materials  to be utililized: Wet blue goat or sheep skins, Commercial chemicals such as fatliquors, 

synthetic tanning agents and dyes.
•	 Validation level: TRL 4. The process validated with 50 kg batch at CSIR-CLRI Pilot tannery.
•	 Handholding support:Training, Demonstration, Technology Document, Trouble Shooting, 		

Assistance, Technology Implementation would be provided by CSIR - CLRI.

TECHNOLOGY PROFILE LMT05
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PRESERVATION-CUM-UNHAIRING (PCU) PROCESS

Technology Outline
•	 The use of salt in preservation generates large amount of contaminated salt and enormous Total Dissolved 

Solids (TDS) in wastewater.
•	 Toxic sodium sulphide is employed for conventional unhairing of hides/skins .
•	 A single compound performs dual functions viz. preservation and unhairing at neutral pH and ambient conditions. 

.

Salient Features / Highlights / Advantages

•	 One step process for preservation and unhairing. 

•	 Complete elimination of salt from the preservation process.

•	 Reduction of TDS in wastewater.

•	 Treated skins/ hides can be stored for 6 months at ambient conditions without dehydration.

•	 Reduction in sulphide up to 70% is possible for complete removal of hair.

Commercialization Status / Techno – Economics  

•	 Status of commercialization :This technology is ready for commercialization.
•	 Major Raw Materials  to be utililized: The developed organic formulation can be manufactured using 	

indigenous raw materials. While for other leather processing requirements, existing raw materials can be 
employed.

•	 Validation level: Validated at lab and pilot scale.
•	 Handholding support:Training, Demonstration, Technology Document, Trouble Shooting, 		

Technology Implementation would be provided upon licensing of this technology.
•	 Techno-Economics :  Min. Economic size – Small and Medium scale tanneries; Optimum investment – without 

any new investment, the technology can be adopted; Approximate payback period/ROI – 12 Months.

TECHNOLOGY PROFILE LMT06LMT05



12

PRODUCTION OF DEHAIRING ENZYME

Technology Outline
Production of Cocktail enzyme : A sulphide free dehairing process. Cocktail enzymes comprises of protease, amylase 
and lipase at defined ratio produced by the chosen fungal organism, cultured under solid state fermentation, 
extracted and partially purified and then applied on the fresh Goat skin on flesh side and after 12-16 hours hair 
removal process carried out by simple swiping and the obtained hair free skin subjected to further processing and 
the healthy hair finds application in pharmaceutical sectors. 

Salient Features / Highlights / Advantages
•	 The present process of removal of hair from goat skin does not require sulphide and the hair loosening is 

taken care of by the applied cocktail enzyme and the lime indented. The lime requirement is only between 
2-5%. 

•	 Nil sulphide and low percentage of lime results with the reduction of 70% of pollution load generated upon 

liming and deliming processes of conventional lime-sulphide treatment.  

Commercialization Status / Techno - Economics:
•	 Status of commercialization : This technology is ready for  commercialization. 
•	 Major Raw Materials  to be utililized: Cocktail enzyme; Lime and water.
•	 Validation level:  TRL 4
•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Technology 

Implementation.
•	 Techno-Economics : 
        Enzyme production cost: `1000/L of enzyme.  

   Volume of enzyme required for a ton of Goat Skin = 5 L.  
   Cost towards to pollution management :  Nil.        

TECHNOLOGY PROFILE LMT07
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ULTRA-LOW WATER LIMING PROCESS

Technology Outline
•	 Conventionally, the tanners employ around 300-400% water during the liming process.
•	 Generation of enormous quantity of wastewater containing eco-sensitive chemicals contribute to pollution loads.
•	 This technology employs ultra-low quantity of water during liming, based on maintaining a concentration 

gradient approach.
•	 The reduction of the usage of water coupled with reduced offer of chemicals during the process enables a 

significant reduction in pollution load. 

•	 Reduced discharge of wastewater and conservation of the water for industrial usage. 

Salient Features / Highlights / Advantages
•	 Use of ultra-low water during pre-tanning was optimized.
•	 Water reduction by 75%.
•	 Reductions in COD, TDS, Alkalinity and sulphide by 19, 15, 20 and 88%, respectively.

Commercialization Status / Techno - Economics:
•	 Status of commercialization: This technology is ready for  commercialization.
•	 Major Raw Materials  to be utililized: Suitable for all raw materials, commercial chemicals such as lime and 

sulphide.

•	 Validation level: TRL 4. Ultra-Low Water based Liming (ULWL) process was fine-tuned at pilot scale and 
validated at the commercial scale in a commercial tannery.

•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Assistance, 
Technology Implementation can be provided by CSIR CLRI.

•	 Techno-economics: A net saving of `1500 for processing 1 ton of hides with a significant reduction in water 
and chemical inputs. The process is technically and economically feasible. 

Validation at commercial scale

TECHNOLOGY PROFILE LMT08
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WATERLESS CHROME TANNING  
TECHNOLOGY (WCTT)

Technology Outline
•	 The use of water during chrome tanning is essential for attaining uniform diffusion, distribution and hydrolysis 

of chromium.
•	 Waterless chrome tanning eliminates the use of water, salt, sulfuric acid and basification salts during the 

chrome tanning process.
•	 There is a need for the development of a product for facilitating chrome tanning without water for widespread 

manufacturing and application.

Salient Features / Highlights / Advantages

•	 Complete elimination of salt and sulphuric acid. 
•	 Complete elimination of inorganic acids.
•	 Reduction of Total Dissolved Solids (TDS) in wastewater. 
•	 No discharge of chrome containing wastewater.
•	 Wet blue leathers on par with the conventionally tanned leathers.

Commercialization Status / Techno – Economics  
•	 Status of commercialization: This technology has been already commercialized.
•	 Licensed to more than 185 clients in PAN India and to an overseas client (Egypt).
•	 Major Raw Materials to be utilized: Existing raw materials in the tanneries can be employed.
•	 Validation level: Product developed and validated at pilot scale, Commercial level validation on goat skins 

and cow hides carried out at a tannery in Ranipet.
•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Technology 

Implementation.
•	 Techno-Economics: Min. Economic size – Small and Medium scale tanneries; Optimum investment – 

Existing tanneries without any new investment, the technology can be adopted; Approximate payback 
period/ROI – 12 Months.

TECHNOLOGY PROFILE LMT09
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CHROME-MELAMINE SYNTAN

Technology Outline
•	 Leather chemicals manufacturers are facing stringent restriction on the use of toxic substances and their 

presence in the final product.
•	 Syntans are products of addition and condensation polymerization.
•	 Significant drawbacks associated with condensation product is the use of formaldehyde as a cross-linker, which 

is proven carcinogen.
•	 The presence of free formaldehyde in leather and leather products, even at low ppm is becoming a huge cause 

of concern for leather manufactures.
•	 Re-chroming is carried out to ensure uniform Cr2O3 content in the leathers procured from different sources.
•	 Chrome-syntan (chromium and phenol or its derivatives-formaldehyde condensate product) is widely used for 

rechroming.
•	 The use of formaldehyde condensate based mineral syntan in leather processing is not environmentally benign
•	 Melamine-formaldehyde condensate is used for preferential filling.
•	 Combination of formaldehyde free melamine condensate and chromium melamine based syntans not available.
•	 Keeping in mind the strictures on presence of free formaldehyde and the advantages that a melamine based 

product in association with chromium, could offer, this product – Chromium-Melamine Syntan (CrMS) has been 
developed.

Salient Features / Highlights / Advantages
•	 Zero formaldehyde. 
•	 Eco-friendly with no possibility of Cr(VI).
•	 Selective filling and grain tightening effect on loose area and belly region.
•	 Provides fine grain with soft handle.
•	 Increase in thickness without affecting area yield.
•	 Good dye levelling, excellent buff ability with natural sheen.
•	 Produces uniform milling pattern. 

•	 Overall quality enhancement and better cutting value. 

	

Commercialization Status / Techno – Economics: 
•	 Status of commercialization: This technology has been already 

commercialized. 
•	 Licensed to one client.
•	 Major Raw Materials to be utilized: Melamine, Organic acid, Basic 

Chromium Sulphate, Glyoxal.
•	 Validation level: Pilot scale trial for preparation of syntan was carried out 

using 100 kgs of trimming. The performance of the prepared syntan was 
also observed to be good for making various types of leathers.  

•	 Handholding support: Training, Demonstration, Technology Document, 
Trouble Shooting, Technology Implementation.

•	 Techno-Economics:Optimum investment – for syntan manufacturers, the 
equipment available can be used for the preparation of this syntan also; 
Approximate payback period / ROI – Cost of the syntan will be on par 
with the commercial chrome syntans.

TECHNOLOGY PROFILE LMT09 LCT01
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CHROMIUM FREE TANNING GEL                                                    

Technology Outline
•	 Globally, chromium-based tanning system is widely practiced (85-90%).
•	 Increase in demand for chromium-free tanning systems due to the toxicity associated with Cr(VI).
•	 The present chromium-free tanning systems are not widely practiced due to high tanning cost (> `15.0/Sq.ft) 

and lack of versatility.
•	 The present technology deals with the development of low-cost chromium-free tanning gel. 

Salient Features/Highlights/Advantages 
•	 Nature of the Product: Gel. 
•	 Active Ingredients: Non-chrome inorganic polymers.
•	 Application pH range: 3.0-6.5.
•	 Leather Shrinkage Temperature: 80-85oC.
•	 Predictable and consistent results.
•	 Tanned leather is brighter and good grip for shaving. 
•	 Improved dye intensity with reduced dye offer/suitable for making all articles.
•	 Tanned leather can be stored for a longer duration without any coloration.
•	 Zero hazardous chemicals.
•	 No risk for Cr(VI) formation.
•	 Energy and resource-efficient system.

Commercialization Status/Techno-Economics 
•	 Status of commercialization: This technology is ready for commercialization.
•	 Major Raw Materials to be utilized: Indigenous low-cost raw materials.
•	 Validation level: TRL 4.
•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Technology 

Implementation.
•	 Techno-Economics: The product can be prepared in ambient conditions and no need for sophisticated 

equipment/reactors. Further, it can be prepared at tanning houses and subsequently used in leather 
manufacturing.

TECHNOLOGY PROFILE LCT02
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EMULSIFIER FOR W/O AND O/W EMULSION

Technology Outline

•	 The Emulsifier pertains to the dual-use for 
industrial applications. More precisely, the 
Emulsifier is mixed micelles that can produce 
both water-in-oil (W/O) and oil-in-water (O/W) 
emulsions with improved pH and thermal 
stability. 

•	 This emulsifier has various applications in 

emulsion-based chemical industries and the 
leather chemicals industry, particularly in the 
production of fatliquors, which are crucial 
for adding flexibility and softness during the 
leather manufacturing process.

Salient Features / Highlights / Advantages
•	 Dual Use: The Emulsifier is suitable for preparing both water-in-oil (W/O) and oil-in-water (O/W) emulsions, 

providing versatility in its application.
•	 Stability: Emulsions formed from the emulsifier are stable over a wide range of pH (4 – 9) and temperature (20 

– 60 °C) conditions, making it suitable for use in various industries.
•	 Balanced Properties: Emulsions formed from the Emulsifier have balanced properties, including pH, average 

particle size, zeta potential, contact angle, density, kinematic viscosity, and relative viscosity, which is beneficial 
in various industries.

•	 Narrow Droplet Size Distribution: Emulsions formed from the Emulsifier have a narrow droplet size distribution, 
which is desirable in many applications, such as drug delivery.

•	 Effective Dissolution of Active Ingredients: The Emulsifier allows for the effective dissolution of active ingredients 
with sustained release, making it useful in pharmaceutical and cosmetic applications.

•	 Suitable for Fatliquoring Applications: Emulsions formed from the Emulsifier are suitable for fatliquoring 
applications. 

Commercialization Status / Techno - Economics:
•	 This technology is ready for commercialization.

•	 The technology is validated at Lab scale. 
•	 The product has various applications in emulsion-based chemical 

industries and the leather chemicals industry.

TECHNOLOGY PROFILE LCT03LCT02
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LIGNIN BASED RE-TANNING AGENT

Technology Outline
•	 Effluent from the paper and pulp industry 

predominantly contains large amounts of 
polyphenols like lignin and fragmented lignin.

•	 The leather industry consumes a huge amount 
of synthetic phenol-formaldehyde resin as a re-
tanning agent to improve the homogeneity and 
organoleptic properties of leather. 

•	 The presence of free formaldehyde in leather is 
a major concern because of its carcinogenicity. 
Hence, the development of a phenolic re-
tanning agent devoid of formaldehyde is 
emerging.

•	 Waste liquor collected from paper and pulp 
industry has been chemically modified and used 
as a re-tanning agent in leather manufacturing. 

Commercialization Status / Techno – Economics: 
•	 Status of commercialization: This technology is ready for 

commercialization.
•	 Major Raw Materials to be utilized:  Black liquor and acid. 
•	 Validation level : Lab and Pilot scale trials were carried out.
•	 Handholding support: Training, Demonstration, Technology 

Document, Trouble Shooting, Technology Implementation.
•	 Techno-Economics: Approximate payback period / ROI is 12 

Months.

Salient Features / Highlights / Advantages
•	 Utilization of paper and pulp industry waste as a re-tanning agent. 
•	 Product is free from formaldehyde.
•	 Imparts excellent softy touch and wet feel to the leather.
•	 Smooth and fine grain.
•	 Compactable with all kind of syntans, vegetable tannins and fatliquors.

TECHNOLOGY PROFILE LCT04
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NON-TOXIC FLAME RETARDANT
Technology Outline
•	 The technology involves a flame-retardant (FR) product, a process for the preparation of the FR product, and a 

process of application of the FR product for making flame-retardant white leather. 

•	 The formulation primarily finds application in the leather processing industry to produce fire- and flame-retardant 
white leather. It may also be used for making industrial safety leather apparel.

Salient Features / Highlights / Advantages

•	 Non-toxic and environment-friendly.
•	 Required dose 12-15% with respect to the weight of the leather.
•	 Reduce the flammability degree (enhanced flame-retardancy) by 20-25%.
•	 Reduce pre-post ignition smoke production.
•	 Delay the time of peak heat release rate and hence provide more escape time during a fire accident.

Commercialization Status / Techno - Economics:

•	 Status of commercialization: This technology is ready for commercialization. 
•	 Major Raw Materials to be utilized: Inorganic metal hydroxide, nonionic surfactant(s) and water. 
•	 Validation level: Validated as TRL3.
•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Assistance, 

Technology Implementation.
•	 Techno-Economics:  

	 •  Total cost `100/Kg.
		  •  Cost of Raw Material  `80/Kg.
	 •  Other Costs (energy, agitation,manpower, pumping, etc), Incuding 20% overhead: `19.83/ Kg.

	

Photographic images of the leather samples treated without and with the FR product after the Horizontal flammability tests
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POLYURETHANE FOAM FOR FOOTWEAR SOLES

Salient Features / Highlights / Advantages
•	 The nanofiller cum blowing agent used in making the PU-composite sole is environment-friendly, halogen-free, 

cost-effective and compatible with the commercial polyol systems used in making footwear soles.
•	 The developed PU-nanofiller composite shoe soles show improved 

flexibility, improved cell stability, and a reduction in bulk density.  
•	 High flexibility makes the sole suitable for applications where repeated flexing is required (outsole, midsole 

and in-sock).

Commercialization Status / Techno - Economics:
•	 Status of commercialization: This technology is ready for commercialization. 
•	 Major Raw Materials to be utilized: Nanofiller (Indigenous synthetic clay-like material), along with the general 

raw materials required for PU foam production such as Industrial polyol blend and Industrial isocyanate.
•	 Validation level: Validated as TRL4.
•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Assistance, 

Technology Implementatio
•	 Techno - Economics:
	 •	 Increased PU foam formation because the nanofiller acts as a chemical blowing agent. Use of 1-3% of 	

	 the  nanofiller leads to a 20-40% increase in foam volume.
	 •	 Increased foam formation leads to a reduction in raw-material requirement. 
	 •	 Production of the PU-nanofiller composite soles needs no modification in the existing PU sole/footwear-	

	 making machinery (reaction injection molding/pouring machine) 	

Figure 1. Polyurethane 
foaming process - Cup-test 
of PU-nanofiller composite 
foam showing increased 
foaming with increasing 
nanofiller from 0-2%.

Figure. 2 Complete 
footwear fabricated 
using the injection 
molded PU-nanofiller 
composite sole

Technology Outline
•	 The technology involves the use of an environment-friendly nanofiller cum blowing agent in making polyurethane 

(PU) foam (free/molded). 
•	 The preparation of molded PU soles using the nanofiller cum blowing agents has been optimized using 

industrial-scale reaction injection molding (RIM) and pouring machines. Technology to prepare PU soles for 
footwear based on biodegradable polyol and environment-friendly nanofiller, as well as commercial polyol/
isocyanate systems and the nanofiller, by direct reaction injection molding process, has been developed.  

•	 The technology also has potential application in making other footwear components such as midsole and in-sock.

TECHNOLOGY PROFILE LCT06
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PROTEIN-BASED SYNTHETIC TANNING AGENT                          

Salient Features / Highlights / Advantages: 
•	 Better utilisation of leather industry solid waste. 
•	 Protein based syntan can act as replacement for 

acrylic resin and protein filler.
•	 Compatible with conventional post tanning 

chemicals like syntans, vegetable tannins and 
fatliquors.

•	 The leathers have improved touch and dyeing 
properties.

•	 50% reduction in the TDS load.

Commercialization Status / Techno – Economics: 
•	 Status of commercialization: This technology has 

been already commercialized.
	 •	 The technology has been up scaled to 1 ton 	

	 production scale.
	 •	 The prepared product has been evaluated 	

	 at the pilot tannery of CSIR-CLRI and in 		
	 commercial tanning industries.

Technology Outline:
•	 Safe and environmental friendly separation of collagen hydrolysate from chrome shaving waste by alkali 

treatment.

•	 Modification of collagen hydrolysate with polymers and polysaccharides through simple polymerisation.

•	 Syntan will be utilised during the post tanning as a filling agent for upper and lining leathers.

•	 Crust leather made out of developed syntan showed good tight grain and better fullness.

Protein Syntan and Crust leather
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BIOGAS GENERATION FROM ORGANIC WASTES

Technology Outline
Kitchen waste is one of the most inevitable wastes generated on daily basis. Also, food wastage is a global 
problem. It is reported that, almost one third of the food produced is being wasted. Most of the organic waste 
generated in the country is either being dumped into landfills or sent to piggeries. With this technology, food 
waste from canteen and the vegetable/ fruit peels from the kitchen can be used for the generation of bio-energy 
under circular economy concept. 	

Salient Features / Highlights / Advantages
•	 This technology is meant for cafeterias, hotels and canteens for the management of organic fraction of their waste.
•	 Generated biogas can be used for cooking purpose directly or used for electrical energy generation.
•	 The digestate can be used as organic manure.
•	 The pilot scale demonstration plant of capacity 500 kg/day has been funded by DBT, GoI under ‘Swachh 

Bharat Mission’  and implemented at BS Abdur Rahman Crescent Institute of Science and Technology, Vandalur, 
Chennai.

•	 Co-digestion studies indicated that biogas yield observed was 0.7 to 0.9 m3/kg of VS destructed.

Commercialization Status / Techno - Economics:

•	 Status of commercialization : 

	 This technology is ready for  commercialization

•	 Major Raw Materials  to be utililized: 

	 Leftover Food Waste, Vegetable Peels and Fruit Peels.

•	 Validation level: TRL 6.

•	 Handholding support: 

	 Training, Demonstration, Technology Document, 

Trouble Shooting, Technology Implementation.

•	 Techno-Economics : 

	 •	 Elimination of groundwater pollution and 	

	 odour problems associated due to disposal of 	

	 solid waste generated from the food industry.

	 •	 Biogas Generation and use of Digestate as 	

	 manure.

TECHNOLOGY PROFILE TWM01
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CO-DIGESTION OF TANNERY SOLID WASTE  
FOR BIOGAS GENERATION

Salient Features / Highlights / Advantages

•	 Protection of environment i.e, air, water and soil from contamination due to dumping of waste.
•	 Disposal problem of fleshing and WAS  in tannery sector can be minimized.
•	 Odour and groundwater pollution problem  can be minimized.
•	 Biogas generation from tannery solid waste.
•	 Minimization of carbon release into environment  and  thereby reduction  in carbon foot print.
•	 No additional treatment cost due to reusing the produced energy from the waste for operation of the plant. 

•	 Improves the aesthetic value in and around leather complexes.

Commercialization Status / Techno – Economics: 
•	 Status of commercialization: The technology commercialization is under process.
•	 Major Raw Materials to be utilized: Fleshings, Sludge.
•	 Validation level: Pilot scale Plant is being implemented in Calcutta Leather Complex (CLC), Kolkata – Capacity 

of pilot plant is 750 kg per day on wet weight basis. The technology has been demonstrated to tanners. 
•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Technology 

Implementation.
•	 Techno-Economics:
	 •	 Elimination of ground water pollution and odor problems associated due to the disposal of solid wastes 	

	 generated from the tanning industry.

	 •	 Biogas generation and use of Digestate as soil conditioner.

Technology Outline
Today tanneries in India face the twin problem of 
managing process solid waste i.e fleshing, a process 
solid waste and effluent treatment plant sludge. 
Fleshing pose serious environmental threat and reuse 
potential is scarce. Likewise, the treatment of effluent 
treatment plant’s Waste Activated Sludge (WAS) in 
a sludge digester demands huge investment cost. 
Keeping these two specific needs, technology has been 
developed for co-digestion of these two substrates 
i.e fleshing a process solid waste in combination with 
Waste Activated Sludge (WAS) for biogas generation. 
A pilot scale demonstration plant of capacity 750 kg/
day on wet weight basis has been implemented at 
Calcutta Leather Complex (CLC), Kolkata.	
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COMPOST FROM ANIMAL HAIR WASTE 

Technology Outline
About 50-70 kg of hair is produced from one ton of 
raw hides during pretanning operations. A process has 
been developed for preparation of compost using the 
solid waste, hair. A suitable bacterial species has been 
identified for the degradation of hair waste followed 
by manufacturing of compost using keratin hydrolysate 
(product of hair degradation). The whole process could 
be completed within a time span of 9-10 days. The 
process provides technological solutions to address 
the issue of solid waste on one hand and provide scope 
for financial returns on the other.

Salient Features / Highlights / Advantages
•	 The compost is organic in nature.
•	 The supplementation of compost enhances the 

yield of paddy crop.
•	 Preparation of compost provides a technological 

solution to the disposal of solid waste, hair.

Commercialization Status / Techno – Economics: 
•	 Status of commercialization: This technology is ready for commercialization.
•	 Major Raw Materials to be utilized: Mineral salts that are locally available in the market will be utilized for 

degradation of hair. Compositing materials like dry leaves, soil and saw dust.
•	 Validation level: 1 kg to 500 kg level.
•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Technology 

Implementation.
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IMMOBILIZED OXIDATION REACTORS (IOR) FOR 
WASTEWATER TREATMENT

Salient Features / Highlights / Advantages
•	 Low Footprint requirement; No odour emission. 
•	 Minimum sludge production compared to 

conventional technology; The technology can be 
integrated with  membrane separation. 

 
Commercialization Status / Techno – Economics: 
•	 Status of commercialization: This technology has 

been already commercialized.
•	 Licensed to 15 clients (Both in India and in oversees).
•	 Major Raw Materials to be utilized: Catalyst 

synthesized from agricultural solid waste. 
•	 Validation level: Implemented in many industries 

in India and abroad including leather, textile, 
pharmaceutical, chemical, pesticide manufacturing 
industries, automobile industry, Sea food Processing 
industries and Dye intermediate manufacturing 
industries. It is also implemented for municipal 
wastewater treatment.

•	 Handholding support: Training, Demonstration, 
Technology Document, Trouble Shooting, 
Technology Implementation.

•	 Techno-Economics:
	 •	 Low foot print requirement.
	 •	 Operational cost is much less than with 		

	 conventional equivalent technology.

	

Technology Outline
The technology has four components each of which 
either comprised of immobilized bacteria in nano 
porous carbon/ iron doped nanoporous carbon/ enzyme 
immobilized nanoporous carbon. The components also 
generate hydroxyl radical for the oxidation of organics 
in wastewater. The nano porous activated carbon 
generates hydroxyl radicals from molecular oxygen by 
the carbon matrix at the outer pore surface area. The 
organics in wastewater are fragmented by immobilized 
martrices. The fragmented organics are oxidized by the 
hydroxyl radicals generated at the outerpore surface 
area of the nano porous activated carbon matrix.

IOR based ETP at Ghana, West Africa (1500 m3/day)

IOR based treatment plant (750 m3/day)  in  a textile 
industry, Tiruppur, Tamil Nadu 
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INTEGRATED SOLAR DRYING AND  
PYROLYSIS PROCESS                                                 

Technology Outline
•	 Fibrous wastes like banana peduncle, tender coconut and 

sugarcane bagasse are generated in bulk in urban areas, 
especially in vegetable markets, shops, malls etc., and these 
wastes can be pyrolyzed after solar drying to get the biochar 
and energy.

•	 Sewage sludge from STPs can also be dried with solar energy 
and pyrolyzed along with this high-calorific fibrous waste.

•	 This process aligns with SDG objectives and National 
missions.

Salient Features / Highlights / Advantages

•	 This process generates zero waste and is energy-efficient as 

solar energy is used for drying and heat energy generated 

from waste is used for pyrolysis.

•	 Energy is required only for waste pre-treatment (e.g., 

shredding, dewatering, mixing) and system operations like 

blowers and conveyors.

•	 Biochar production reduces carbon emissions and it could 

be used as soil conditioner and fertilizer.

•	 Thermal energy from pyrolysis can be utilized for heating 

applications, including for floor heating in solar dryer.

 
Commercialization Status / Techno – Economics

•	 Status of commercialization: This technology is ready for 
commercialization.

•	 Major Raw Materials to be utilized: Fibrous waste alone and 
or in combination with other biowaste.

•	 Validation level: TRL- 4

•	 Handholding support: Technical support with training and 
demonstration can be provided for the stakeholders like 
municipalities, corporations, waste handlers/operators.    

•	 Techno-Economics: Minimizes environmental impacts like 
groundwater contamination, odor and GHG emissions 
caused by waste disposal in dumps or landfills. Waste 
generators need to bear the minimal energy and operational 
costs for this technology.
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SEQUENTIAL OXIC-ANOXIC BIO-REACTOR 
 (SOABR) FOR WASTE WATER TREATMENT 

Technology Outline
The reactor is able to simultaneously remove colloidal and suspended particles with very minimum sludge 
production. The reactor comprises of oxic and anoxic zones. The oxic zone removes the suspended particles by 
interception method, and the anoxic zone digests the solids scavenged by the oxic zone.

Salient Features / Highlights / Advantages:
•	 Low foot print requirement, Low electrical energy consumption, Low operation cost, Minimum sludge 

production compared to primary chemical sludge.

Commercialization Status / Techno – Economics:  
•    Status of commercialization: The technology is ready for commercialization.

•	 Major Raw Materials to be utilized: For reactor construction – RCC/FRP materials required. 

•	 Validation level: Bench scale studies for 4 L (Post tanning wastewater), 12 L (Post tanning wastewater) and 18 

L (Sewage) was completed for a continuous run of 5, 7 and 9 months respectively.

•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Technology 

.Implementation.
•	 Techno-Economics: Operational cost is much lesser than the conventional technology as no need of any     	

 chemical dosage required.
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 BASIC CHROMIUM SULPHATE USING CHROME  
SHAVING WASTE AS REDUCTANT                                                  

Technology Outline
•	 Globally, around 0.8 million tons of chrome shaving 

wastes are generated annually, leading to the 
accumulation of solid waste in huge quantum.

•	 Presence of chromium in the protein-based waste 
hinders its usage for other applications.

•	 Incineration and landfills lead to the leaching of 
chromium into the environment.

•	 Need of the hour “Technology for efficient recycling 
and reuse of solid waste”, Accordingly, a technology 
for sustainable usage of chrome shaving waste as 
a reducing agent in BCS manufacture has been 
developed.

Salient Features / Highlights / Advantages
•	 Meets all the requirements of BCS as per BIS norms.

•	 Better masking and imparts a pleasant blue color to 
tanned leather.

•	 Better exhaustion during the tanning process and 
uniform distribution of chromium in the wet-blue 
leather.

•	 Improved fullness due to the presence of hydrolyzed 
protein in the prepared BCS.

•	 Economically feasible – Cost of product is equivalent 

to commercial BCS.

•	 Complete utilization of chrome shavings as a 

reducing agent.

•	 Eliminates the solid-waste disposal problem and 
promotes the concept of circular economy.

Commercialization Status / Techno - Economics:
•	 Status of commercialization: This technology has been already commercialized.
•	 Validation level: This technology has been up scaled to 50kg production scale at the pilot plant facility of 

CSIR-CLRI.
•	 Handholding support:  Training, Demonstration, Technology Document, Trouble Shooting, Technology 

Implementation.
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COLLAGEN PEPTIDE FROM FISH SKIN

Salient Features / Highlights / Advantages
•	 High yield of product.
•	 It is a sustainable solution for utilizing fish skin wastes from the fish processing industry.
•	 This technology is not associated with generation of wastewater or solid waste i.e., Zero Discharge Process.
•	 This technology not only provides a fool-proof solution to an environmental problem but enables the industry 

to secure significant financial returns.

Technology Outline
The process technology comprises of five 
steps namely 
 
(a) alkaline pre-treatment,  
(b) lipase pre-treatment, 
(c) hydrolysis, 
(d) concentration and 
(e) spray drying. 

The uniqueness of the present process 
is the alkaline pre-treatment with low 
concentration of alkali that favours 
enhanced yield of the collagen peptide 
(around 29.0%).	
 

 Commercialization Status / Techno - Economics:

•	 Status of commercialization: This technology is 

ready for commercialization.

•	 Major Raw Materials to be utilized: Fish skin & all 

other raw materials are Indigenous. 

•	 Validation level: Validated at laboratory scale.

•	 Handholding support: Training, Demonstration, 

Technology Document, Trouble Shooting, 

Technology Implementation.
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KERATIN HYDROLYSATE FROM FEATHER

Technology Outline

The poultry processing industry generates large quantities of feather as wastes, and needs to be disposed safely. 
Chicken feathers contain around 91% protein as keratin which could be degraded by keratinases and the resulting 
hydrolysate finds application as raw materials in many industries. 

Hydrolysis of feather is accomplished through (a) physical methods involving high temperature and pressure, (b) 
chemical methods using alkalis and (c) biochemical methods using microbial strain or enzymes.

Biochemical method of hydrolysis is environment friendly, cost-effective and does not require any downstream 
processing. The keratinase could degrade various keratinous substrates efficiently and could be used in various 
industries including leather, poultry and cosmetics.	

Salient Features / Highlights / Advantages
•	 Developed process could provide sustainable solution to the disposal of feather wastes.
•	 The process is cost-effective and considered as a zero-waste discharge process. 
•	 The keratin powder product could be used in various industries including agriculture, poultry and cosmetics.
•	 Import substitution (ATMANIRBHARTA).
•	 Exemplary model for circular economy as it provides scope for financial returns from the wastes of poultry 

industry.

Commercialization Status / Techno - Economics:

•	 Status of commercialization :  This technology is ready for commercialization. 
•	 Major Raw Materials  to be utililized: The raw materials include the bacterial strain, media components, salts 

and keratin wastes, which are indigenously available.
•	 Validation level: TRL 3 for enzymatic process and 4 for chemical-based process.
•	 Handholding support: Demonstration, Training, Technology Document, DPR preparation for setting up 

production plant facilities, Technology standardization at commercial scale upon licensing of this technology.
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REGENERATED LEATHER FROM  
TANNERY SOLID WASTE

Technology Outline
•	 The solid waste such as chrome shavings, or 

chrome-free shaving waste, or ground crust or 
finished leather trimming waste, or buffing dust is 
thermos-chemically (alkaline) hydrolyzed, followed 
by enzyme (protease) treatment optionally.

•	 The composition for calendaring is prepared mixing 
the hydrolyzed solid wastes with cross-linkers, 
acrylic syntan, dye and synthetic fatliquor and 
plasticizer.	

•	 Calendaring using the composition prepared is 
done over a coat of synthetic film formed on a 
release paper.

•	 Finally, reinforcement with synthetic or natural fabric 
is done by pasting the fabric over the film, to make 
the Regenerated Leather Geno-Corium.  

Salient Features / Highlights / Advantages

•	 It is a sustainable solution for utilizing solid wastes from the leather industry and the used/discarded leather 
products as well.

•	 This novel process of making regenerated leather not only provides a solution to an environmental problem but 
enables the industry to secure significant financial returns.

•	 Geno-corium leather is suitable for all the applications as that of leather. Suitable for manufacturing of shoes, 
life-style products and garments.

•	 Tested for physical properties & found to meet the requirements.

•	 This process technology is not associated with generation of wastewater or solid waste.

Commercialization Status / Techno - Economics:

•	 Status of commercialization : This technology has been already commercialized.
•	 Licenced to one clent.

•	 Major Raw Materials to be utilized: Buffing waste, shaving dust, crust trimmings, finished trimmings.  All other 
raw materials are Indigenous.  

•	 Validation level: Validated at pilot scale.

•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Technology 
Implementation.

•	 Techno-Economics: Capital investment for production unit: about  `82 lakhs for production of 50 m2 per day; 
Break Even Point (BEP): Approx. 18 months.
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PLANT BASED LEATHER LIKE MATERIAL 

Technology Outline
•	 Due to the growing population, limited raw materials, and environmental concerns, alternatives to leather from 

natural resources are high in demand. 
•	 The available leather alternatives are predominantly synthetic materials made of synthetic polymers which are 

eco-sensitive.
•	 CSIR-CLRI recently developed leather-like materials from various plant straw wastes. The process for making 

leather-like material from plant straw has been patented (Indian Patent Application No. 202211044777) for 
possible utilization in making consumer products under the project “Much of Muchness: Leather-Like Materials 
for Life-Style Product Applications”.

Salient Features / Highlights / Advantages
•	 The process utilizes entire plant straw agricultural 

waste product and chemicals used without 
discarding any liquid or solid waste into the 
environment based on zero discharge concept.

•	 The process uses low water. 
•	 The chemicals used in the process are inexpensive, 

non-toxic and abundantly available in local markets.
•	 The developed product is inexpensive.
•	 The developed material is easily degradable and 

non-hazardous to the environment.
•	 The prepared flexible sheet material can be used 

in textile, leather, packaging and other life style 
product industries.

Commercialization Status / Techno - Economics:
•	 Status of commercialization : This technology has 

been already commercialized.
•	 Major Raw Materials  to be utililized: Rice straw / 

wheat straw; Eco-friendly chemicals.
•	 Validation level: TRL 3.
•	 Handholding support: Training, Demonstration, 

Technology Document, Trouble Shooting, 
Technology Implementation.

•	 Techno-Economics : Break-even of less than a year.
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PSEUDO-CORIUM : LEATHER LIKE MATERIAL

Technology Outline
•	 A composite is prepared using natural polymer 

(plant-based) and Crystalline Nanocellulose (CNC)
obtained from botanical source. CNC is prepared 
using the cellulose obtained from fermentation of 
tea or wheat straw or rice straw. The composition 
is mixed with suitable cross linkers and plasticizers 
(Indian Patent Application No. 202211045097).

•	 The cross-linkers and plasticizers used were 
also organic in nature. Further, the composite is 
reinforced with natural fabric such as cotton, linen, 
rayon etc., 

•	 The composite was tested for mechanical 
properties and found to meet the requirements 
for manufacturing shoes, life-style products and 
garments.

Salient Features / Highlights / Advantages
•	 Plant-based material. Manufactured using agricultural wastes such as wheat 

straw and rice straw; Biodegradable.
•	 Suitable for manufacturing of shoes, life-style products and garments.
•	 Tested for physical properties & found to meet the requirements; Fulfil 

REACH standards.
•	 The product of this technology finds application in specific segments of 

consumer goods market as a leather substitute. 
•	 The process technology is not associated generation of wastewater or solid 

waste.
•	 Sustainable solution for air pollution due to stubble burning.

Commercialization Status / Techno - Economics:
•	 Status of commercialization: The technology has been standardized at pilot 

scale and commercial scale.  It has been demonstrated at commercial scale in 
Ahmedabad and Kanpur. This technology has been already commercialized 
to one industry;

•	 Major Raw Materials to be utilized: All the raw materials are Indigenous.  
•	 Validation level: Validated at commercial level.
•	 Handholding support: Training, Demonstration, Technology Document, 

Trouble Shooting, Technology Implementation.
•	 Techno-Economics: Capital investment for production unit: About `62 

lakhs for production of 50m2 per day; Break Even Point (BEP): Approx. 18 
months.

•	 This technology provides a simple and economical option to effectively use 
agricultural wastes to manufacture value added products. 

•	 The invention provides an option to use wastes as resources to achieve 
circular economy.
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ANKLE FOOT ORTHOSIS FOR PLANTAR PRESSURE 
 OFFLOADING THE DIABETIC FOOT ULCER

Technology Outline
•	 Ankle Foot Orthosis (AFO) is an off-the-shelf device 

designed for people with Diabetic Foot Ulcer 

(DFU), using indigenous materials and technology 

for pressure offloading.

•	 Diabetes affects over 90 million Indians, with DFU 

impacting 25% of patients and having a high 

recurrence rate. AFO is specifically designed to 

offload plantar pressure, correct gait, and improve 

posture.

	  
Salient Features / Highlights / Advantages
•	 Standardized posterior and anterior shell 

dimensions, along with a newly designed midsole, 
ensure uniform plantar pressure distribution and 
offloading force from affected foot areas.

•	 AFO is made using anatomically efficient and 
indigenous materials.

Commercialization Status / Techno - Economics:

•	 Status of commercialization: This technology is 
ready for commercialization 

•	 Major Raw Materials to be utilized: Thermoplastic 
materials, upper and sole materials which are 
normally used for footwear fabrication.

•	 Validation level: TRL 4.

•	 Handholding support: Training, Demonstration, 
Technology Document, Trouble Shooting, 
Assistance, Technology Implementation

•	 Techno-Economics:  Orthotic device manufacturing 
can be undertaken by small and medium-scale 
industries. Device manufacturing industries can 
generate significant revenue.

•	 The off-the-shelf AFO technology is simple and 
cost-effective.
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BIO-MECHATRONIC ORTHOTIC DEVICE WITH VIRTUAL  
INTELLIGENCE FOR CHILDREN WITH CEREBRAL PALSY

Technology Outline
•	 Cerebral Palsy (CP) affects muscle tone and occurs in approximately 2.1 out of 1000 live child births. Without 

timely rehabilitation, it can lead to permanent deformities and locomotor disability.

•	 In India, CP children use standard Knee Ankle Foot Orthosis (KAFO) and walkers, but these devices do not 
significantly improve Gross Motor Function (GMF).

•	 To address this, a Bio-Mechatronic Orthotic Device with Virtual Intelligence (BioMOD) has been developed to 
enhance walking ability and GMF in children with CP.

Salient Features / Highlights / Advantages
•	 The device enables precise and regulated movement of knee and ankle joints, aiding in effective motor 

rehabilitation.

•	 BioMOD consists of two parts: a mass-producible component (sensor, actuator, control unit, power source) and 
a customized exoskeleton (standard KAFO) and software.

•	 End-users include physiotherapists, parents of affected children, and rehabilitation centers.

•	 The technology can be transferred to orthotic device and specialty footwear manufacturers.

Commercialization Status / Techno - Economics:
•	 Status of commercialization: This technology is yet to be ready for commercialization. 

•	 Major Raw Materials to be utilized: Thermoplastic materials, metal frames, sockets for orthoses, upper and sole 
materials for footwear, wearable sensors, actuators, PCBs, and batteries for power.

•	 Validation level:  TRL 3.

•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Assistance, 
Technology Implementation

•	 Techno-Economics: The orthotic device manufacturing can be done by medium scale industries. The device 

manufacturing industries can generate revenue. 
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EXTREME COLD WEATHER PROTECTION GLOVES

Technology Outline
•	 Developed gloves that can be used in extreme cold weather conditions viz., -50oC.

Salient Features / Highlights / Advantages
•	 Developed light weight leathers matching all the property requirements. 
•	 Designed interventions to have more leather in gloves to enable better cold insulation and better grip.
•	 All properties on par with global benchmark gloves with one third the price of the imported gloves.

Commercialization Status / Techno - Economics:
•	 Status of commercialization: This technology has been already commercialized. 
•	 Major Raw Materials  to be utilized: Leather and textile materials.
•	 Validation level: User trials being done at high altitudes.
•	 Handholding support: Demonstration, Technology Document, Technology Implementation.

•	 Techno-Economics: Enable ATMANIRBHARTHA.
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TECHNOLOGY PROFILE 

LEATHER AND PALM CRAFT  
COMBINATION PRODUCTS

Technology Outline
•	 Palm leaf has been identified as potential  raw materials for the traditional craft sector. 
•	 The raw material is obtained from the palm tree and has been traditionally used the product making. 
•	 CSIR-CLRI has developed technology to design and develop products in combination palm leaf with leather for 

the craft sector.
	
Salient Features / Highlights / Advantages
•	 The craft is sustainable and the material is bio-degradable.
•	 Abundant availability of Palm leaves in India.
•	 Empowerment of women workers across India in Palm Crafts.
•	 Design intervention to the Palm Leaf Craft industry.
•	 Development of New-age fashion products from Palm Leaves and leather combination.
•	 Traditional artisans are very skillful and a range of products in combination with leather can be developed.

Commercialization Status / Techno - Economics:
•	 Status of commercialization : This technology is ready for commercialization.
•	 Major Raw Materials  to be utlilized: Palm Leaves panels and Leather. Low investment for raw materials of craft.
•	 Handholding support: Training, Demonstration, Technology Document, Trouble Shooting, Technology 

Implementation.
•	 Out of the estimated 8.59 crores of Palmyrah in India, about 5.10 crores of Palmyrah are in Tamil Nadu.
•	 Tamil Nadu- potential centre for the growth and development of Palm Products Industry - attract foreign 

exchange by way of export of Palm Products.
•	 Improve livelihood and socio-economic conditions of Palm Leaf craft artisans.
•	 Very less infrastructure and investment are required.

LPR04
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I.	 AGENCIES CONNECTED WITH LEATHER INDUSTRY
a.	 Ambur Economic Development Organisation (AEDO)

b.	 Central Pollution Control Board (CPCB)

c.	 Chennai Environmental Management Company of Tanners (CEMCoT)

d.	 Confederation of Indian Industry (CII)

e.	 Council for Leather Exports (CLE)

f.	 CSIR-Central Salt & Marine Chemical Research Institute (CSIR-CSMCRI)

g.	 Director General of Foreign Trade (DGFT)

h.	 Director of Industries and Commerce SIDCO Corporate Office Building (DICSCOB)

i.	 ECGC Limited (Formerly Export Credit Guarantee Corporation of India Ltd)

j.	 Export Inspection Agency (EIA)

k.	 Federation of Indian Chambers of Commerce & Industry (FICCI)

l.	 Federation of Indian Export Organisations (FIEO)

m.	 India Trade Promotion Organisation (ITPO)

n.	 Indian Leather Industry Foundation (ILIF)

o.	 Indo-American Chamber of Commerce (IACC)

p.	 Indo-Australian Chamber of Commerce (IACC)

q.	 Indo-German Chamber of Commerce (IGCC)

r.	 Indo-Italian Chamber of Commerce & Industry (IICCI)

s.	 Indo-Japan Chamber of Commerce & Industry (IJCCI)

t.	 Tamil Nadu Pollution Control Board (TNPCB)

II.	 COMMON EFFLUENT TREATMENT PLANTS IN TAMIL NADU
a.	 Ambur Tannery Effluent Treatment Co.Ltd. Maligaithope Sector

b.	 Ambur Tannery Effluent Treatment Co.Ltd. Thuthipet Sector

c.	 Madhavaram Leather Manufactures Facility P. Ltd

d.	 Pallavaram Tanners Industrial Effluent Treatment Co.Ltd

e.	 Perundurai Leather Industries Eco-Security (P) Ltd

Our Industry Partners /  
Stakeholders
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f.	 Ranipet SIDCO Finished Leather Effluent Treatment Co.Ltd

g.	 Ranipet Tannery Effluent Treatment Co.Ltd

h.	 SIPCOT &SIDCO Phase II Enterpreneur Finished Leather Effluent Treatment Co.P.Ltd

i.	 TALCO Dindigul Tanners Enviro Control System Pvt. Ltd

j.	 TALCO Pernambut Tannery Effluent Treatment Co.Ltd. Bakkalapalli Sector

k.	 VANITEC Limited - Valayampet Sector

l.	 Visharam Tanners Enviro Control Systems P.Ltd

III.	 LIST OF REGIONAL TANNERS ASSOCIATIONS
a.	 Erode Small Tanners Association

b.	 Erode Tannery Owners Association

c.	 The Ambur Tanners Association

d.	 The Dindigul Tanners Association

e.	 The Pallavaram Tanners Association

f.	 The South India Tanners and Dealers Association

g.	 The Trichy Tanners Association

h.	 The Vaniyambadi Tanners Association

i.	 Madhavaram Tanners Association

IV.	 OTHER TRADE ASSOCIATIONS SERVING THE LEATHER INDUSTRY
a.	 Agra Footwear Manufacturers and Exporters Chamber (AFMEC)

b.	 All India Skin and Hide Tanners and Merchants Association (AISHTMA)

c.	 Indian Finished Leather Manufacturers and Exporters Association (IFLMEA)

d.	 Indian Shoe Federation (ISF)

e.	 Leather Chemicals Manufacturers Association (LCMA)

f.	 Indian Leather Products Association (IIPA)

g.	 Tamil Nadu Leather Tanners Exporters & Importers Association (TNLTEIA)

h.	 Calcutta Leather Complex Tanners Association (CLCTA)

i.	 South India Shoe Manufacturers Association (SISMA)

j.	 Footwear Design & Development Institute (FDDI)

h.	 Indian Footwear Components Manufacturers Association (IFCMA) 
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Special Concession for Indian Start-ups,
Women Entrepreneurs and

CSIR-CLRI Alumni Entrepreneurs in R&D/Technology
CSIR-Central Leather Research Institute, the most empowered R&D Organization in 
the leather world, has been extending all necessary intellectual intervention, novel 
knowledge products, erudite expertise, and vibrant techno-enablement, for the 
benefit of the user industry to ensure sustained growth and development of the 
leather sector.

As a part of its SSR (Scientific Social Responsibility) initiative, the Institute now offers 
special concession in the area of Sponsored/Collaborative R&D and Technology 
Licensing Fee, for the Indian Start-ups, CSIR-CLRI Alumni Startup/Entrepreneurs 
and Women Startup/entrepreneurs, as a vibrant motivational measure, under the 
following categories: 

Category Particulars Fee Concession
A Start-up 10%

B Startup/ Entrepreneur + Woman 15% 

C Startup/ Entrepreneur + CSIR-CLRI Alumnus 15%

D Startup/ Entrepreneur + Woman + CSIR-CLRI Alumnus  20%

 CSIR-CLRI welcomes corporates to invest 
 CSR funds in R&D of institute

For Enquiry

CLRI.KPMU.TC.V07.2025
email: kpmdclri@clri.res.in
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çkS|ksfxdh 
lkj&laxzg
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lh,lvkbZvkj&lh,yvkjvkbZ dh çkS|ksfxfd;ka ckSf)d laink vf/kdkj }kjk lajf{kr gSaA u, 
vkfo”dkjksa ds laca/k esa isVsaV ¼Hkkjr vkSj fons’k esa½ vkSj d‚ihjkbV tSls mfpr ckSf)d laink 

vf/kdkj izkIr djus ds ç;kl fd;k tk jgs gaSA
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çLrkouk

  

lh,lvkbZvkj&lh,yvkjvkbZ laLFkku dh LFkkiuk ds le; ls gh peZ m|ksx ds fy, 

çkS|ksfxdh dk ,d çeq[k lzksr jgk gSA tc m|ksx ouLifr ‘kksf/kr peZ ls Økse ‘kksf/kr peZ 

dk fuekZ.k djus yxk] rks lh,lvkbZvkj&lh,yvkjvkbZ us m|ksx dks vko’;d çkS|ksfxdh 

lgk;rk vkSj leFkZu çnku fd;kA ckn esa] tc peZ dh lgk;d oLrqvksa] tSls flaVSu vkSj 

olk æko ds mRiknu dh vko’;drk gqbZ] rks lh,lvkbZvkj&lh,yvkjvkbZ us peZ dh 

lgk;d oLrqvksa ds mRiknu ds fy, çkS|ksfxfd;ksa dk fodkl fd;k vkSj bls peZ jklk;fud 

m|ksx dks varfjr dj fn;kA vif’k”V çca/ku vkSj mipkj ls tqM+h dbZ çkS|ksfxfd;ka m|ksx 

dks varfjr dh xbZa vkSj bu çkS|ksfxfd;kas us peZ m|ksx dh enn dhA

çkS|ksfxdh lkj&laxzg dk ;g nLrkost gky ds fnuksa esa fodflr lHkh çkS|ksfxfd;ksa dh 

:ijs[kk çnku djrk gS vkSj m|ksx dh çkS|ksfxdh vko’;drkvksa dks iwjk djrk gSA çkS|ksfxdh 

lkj&laxzg esa Øksfe;e çnw”k.k] Bksl vif’k”Vksa dk mi;ksx] vif’k”V ty dk mipkj] Bksl 

vif’k”V vkSj xSlh; mRltZu fu;a=.k] cwpM+[kkus ds lg&mRiknksa ls LokLF; ns[kHkky mRiknksa 

dh rS;kjh] peZ ds lgk;d midj.kksa dk fuekZ.k vkSj [kky ds xSj&ikjaifjd lzksrksa ls peZ ds 

mRiknu ds fy, fodflr çkS|ksfxfd;ksa dk lkjka’k ‘kkfey gSaA bu çkS|ksfxfd;ksa dks m|ksx dh 

orZeku vkSj Hkfo”; dh vko’;drkvksa dks /;ku esa j[krs gq, fodflr fd;k x;k gSA buesa 

ls dbZ çkS|ksfxfd;ka u dsoy i;kZoj.kh; leL;kvksa dk lek/kku çLrqr djrh gSa] cfYd 

egRoiw.kZ foÙkh; ykHk Hkh çnku djrh gSaA ;g lkj&laxzg laHkkfor mi;ksxdrkZ m|ksx dks bu 

çkS|ksfxfd;ksa dk LuSi’k‚V çnku djus ds fy, rS;kj fd;k x;k gS vkSj bls le;&le; ij 

viMsV fd;k tk,xkA esjk –<+ fo’okl gS fd çkS|ksfxdh lkj&laxzg laHkkfor mi;ksxdrkZvksa 

dks çkS|ksfxfd;ksa dh vko’;d tkudkjh çnku djsxk rkfd os mudk p;u dj ldsaA eSa 

m|ksx txr dks bl nLrkost ij fopkj djus vkSj viuh çkS|ksfxdh vko’;drkvksa dks iwjk 

djus ds fy, bldk mi;ksx djus ds fy, vkeaf=r djrk gw¡A lh,lvkbZvkj&lh,yvkjvkbZ 

ds oSKkfud] çkS|ksfxfd;ksa dks lQyrkiwoZd viukus ds fy, m|ksx dks lHkh vko’;d 

lgk;rk çnku djus ds bPNqd gSaA

. 

email: kpmdclri@clri.res.in
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peZ] peZ mRikn vkSj QqVfo;j m|ksx ds ckjs esa peZ] peZ mRikn vkSj QqVfo;j m|ksx ds ckjs esa 

peZ] peZ mRikn vkSj QqVfo;j m|ksx viuh i;kZIr fu;kZr vk;] jkstxkj {kerk vkSj fodkl ds dkj.k Hkkjrh; 

vFkZO;oLFkk esa ,d çeq[k LFkku j[krk gSA ;g m|ksx vkSipkfjd rFkk vukSipkfjd {ks=ksa esa QSyk gqvk gS vkSj 

dPph [kky ls ysdj QS’kuscy twrksa rd mRiknksa dk mRiknu djrk gSA m|ksx esa lHkh {kerkvksa okyh QesaZ 

‘kkfey gSa] ftuesa NksVs dkjhxjksa ls ysdj çeq[k oSf’od mRiknd ‘kkfey gSaA m|ksx ds lexz fodkl vkSj çn’kZu 

dks c<+kok nsus ds fy, fof’k”V laLFkkuksa dh LFkkiuk dh xbZ gSA m|ksx ds fu;ksftr fodkl ij tksj fn;k tk 

jgk gS] ftldk mís’; vf/kdre ykHk ds fy,] fo’ks”k :i ls fu;kZr ls] miyC/k dPps eky dk b”Vre mi;ksx 

djuk gSA

Hkkjr dh eos’kh vkSj HkSal dh vkcknh dk fgLlk fo’o i’kq/ku vkcknh dk yxHkx 20 çfr’kr gSA cdjh vkSj 

HksM+ dh vkcknh 11 çfr’kr gSA ifjlfTtr peZ dh okf”kZd miyC/krk yxHkx 3 fcfy;u oxZ QqV gSA Hkkjr ls 

peZ vkSj peZ mRiknksa ds fu;kZr esa fiNys dqN o”kksaZ esa yxkrkj o`f) ns[kh xbZ gSA Hkkjr fo’o ds peZ dk 13 

çfr’kr mRiknu djrk gS vkSj Hkkjr dk peZ] twrs vkSj lgk;d lkexzh dk cktkj 40000 djksM+ #i;s dk 

gksus dk vuqeku gSA 

Hkkjr nqfu;k dk ~13% 

peZ mRiknu djrk gS 

okf”kZd miyC/krk% ~3 
fcfy;u oxZ QqV

etcwr cqfu;knh <kapk 

vkSj i;kZoj.k&fVdkÅ 

çfØ;k,a ekStwn gSa 

nwljk lcls cM+k 

oSf’od fu;kZrd

{ks= esa dqy  

fu;kZr esa  

7.00% dh  

fgLlsnkjh gS

okf”kZd mRiknu% 2-58 

fcfy;u tksM+s

phu ds ckn nwljk 

lcls cM+k miHkksäk

dqy fu;kZr esa  

~43%  

dk fgLlk 

peZ oLrq vkSj 

,Dlsljht dk 5oka 

lcls cM+k fu;kZrd

lSMyjh vkSj gkusZl 

vkbVe dk rhljk 

lcls cM+k fu;kZrd
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Ø-la- çkS|ksfxdh dk uke dksM la- Page No
Js.kh 1 & peZ’kks/ku çkS|ksfxfd;k¡ 

1. fojkse.k vuqç;ksx ds fy, cSDVhfj;y çksVht LMT01 6

2. pwts ds iSjksa ls peZ vkSj peZ mRikn LMT02 7

3. bysDVªks v‚Dlhdj.k vkèkkfjr ‘kwU; vif’k”V ty fuoZgu çfØ;k LMT03 8

4. eNyh dh [kky ls peZ vkSj mRikn LMT04 9

5. gYds otu vkSj BaM çfrjks/kh peZ LMT05 10

6. laj{k.k lg fojkse.k dh çfØ;k LMT06 11

7. fojkse.k ,atkbe dk mRiknu LMT07 12

8. vYVªk&yks okVj ykbfeax çfØ;k LMT08 13

9. tyjfgr Økse VSfuax çkS|ksfxdh LMT09 14

Js.kh 2 & peZ jlk;u

10. Økse&esykekbu flaVSu LCT01 15

11. Øksfe;e&eqä VSfuax tsy LCT02 16

12. ikuh esa rsy vkSj rsy esa ikuh ds beY’ku ds fy, beYlhQk;j LCT03 17

13. fyfXuu vkèkkfjr jh&VSfuax ,tsaV LCT04 18

14. fujkfo”kh Tokykjks/kd LCT05 19

15. QqVfo;j lksy ds fy, i‚yh;wjsFksu Qkse LCT06 20

16. çksVhu vkèkkfjr flaFksfVd peZ’kksèku ,tsaV LCT07 21

Js.kh 3 & vif’k”V çca/ku çkS|ksfxfd;k¡

17. tSfod vif’k”Vksa ls ck;ksxSl dk mRiknu TWM01 22

18. ck;ksxSl mRiknu ds fy, VSujh ds Bksl vif’k”Vksa dk lg&ikpu TWM02 23

19. i’kqvksa ds ckyksa ds vif’k”V ls [kkn TWM03 24

20. vif’k”V ty mipkj ds fy, fLFkj v‚Dlhdj.k fj,DVj TWM04 25

21. ,dh—r lkSj ‘kq”du vkSj ik;jksfyfll çfØ;k TWM05 26

22. vif’k”V ty ds mipkj ds fy, vuqØfed v‚Dlh&,uksfDld ck;ksfj,DVj TWM06 27

Js.kh 4 &  dpjs ls dapu

23. Økse ‘ksfoaXl vif’k”V dks fjMDVsaV ds :i esa mi;ksx djds csfld Øksfe;e lYQsV WTW01 28

24. eNyh dh Ropk ls dksystu isIVkbM WTW02 29

25. ia[k ls dsjkfVu gkbMªksykbtsV WTW03 30

26. peZ’kks/kuky; ds Bksl vif’k”Vksa ls iqutZfur peZ WTW04 31

Js.kh 5 & peZ tSlh lkexzh

27. ikni vkèkkfjr peZ tSlh lkexzh LLM01 32

28. lwMks&dksfj;e % peZ tSlh lkexzh LLM02 33

Js.kh 6 & fMokbl lfgr peZ ds mRikn

29. IykaVj çs’kj v‚QyksfMax Mk;fcfVd QqV vYlj ds fy, ,ady QqV v‚FkksZfll LPR01 34

30. lsjsczy ikYlh ls ihfM+r cPpksa ds fy, opqZvy baVsfytsal ds lkFk ck;ks&esDVªksfuDl 
v‚FkksZfVd fMokbl

LPR02 35

31. vR;fèkd BaMs ekSle ls cpko ds nLrkus LPR03 36

32. rkM+i= ls f’kYi LPR04 37
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çkS|ksfxdh :ijs[kk
vkS|ksfxd vuqç;ksx gsrq cSDVhfj;k çksVht ,atkbe ds mRiknu 
dh çfØ;kA

fo’o Hkj esa] pwuk vkSj lYQkbM dk mi;ksx djds ikjaifjd 
jklk;fud&vk/kkfjr fof/k }kjk tkuojksa dh [kkyksa ls cky dks 
gVk;k tkrk gSA bu jlk;uksa ds mi;ksx ls xwns ;k foys; jkse 
ds lkFk vif’k”V ty dk mRiknu gksrk gS] tks vif’k”V çokg esa 
mPp jklk;fud v‚Dlhtu dh ekax ¼COD½ vkSj lexz foyhu 
Bksl inkFkksaZ ¼TDS½ ds vuq:i gksrk gSA blds vfrfjä] ikjaifjd 
fojkse.k çfØ;k esa fo”kSyh H2S xSl dk laHkkfor foekspu vkSj 
gkfudj xa/k tSlh vU; leL;k,a gksrh gSaA blds fodYi ds :i 
esa] ,atkbeh fojkse.k çfØ;k fodflr dh xbZ gSA ;g jkse&cpko 
çfØ;k gksus ds dkj.k vif’k”V ty esa jklk;fud v‚Dlhtu 
dh ekax vkSj lexz foyhu Bksl inkFkksaZ esa Hkkjh deh vkbZ gSA 
vkSj ;gh ugha] ;g çfØ;k peZdkjksa ds fy, ikfjfLFkfrdh 
vuqdwy peZ’kks/ku dh LoPN fof/k ds fy, viuh rjg dh igyh 
lksfM;e lYQkbM eqä&,atkbe fojkse.k çfØ;k gksxhA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 Ropk vkSj [kkyks a dk ,atkbeh fojkse.k çfØ;k 

lksfM;e lYQkbM ds mi;ksx dks lekIr djrk gS] ftlls 
peZ mRiknu çfØ;k ds nkSjku fo”kSyh H2S xSl ds laHkkfor 
mRiknu dks de fd;k tk ldrk gSA

•	 ;g çfØ;k vif’k”V ty esa çnw”k.k Hkkj dks de djrh gS 
vkSj cnys esa ifj”—r ,aM&v‚Q&ikbi mipkj ç.kkyh dh 
vko’;drk dks lekIr djrh gSA

•	 bl çfØ;k esa bl mRikn dks oSf’od peZ cktkj esa ^esd 
bu bafM;k* mRikn ds :i esa is’k djus dh xqatkb’k çnku 
djus ij fopkj fd;k tkrk gS] ftlls fons’kh eqæk vkSj 
Hkkjrh; vFkZO;oLFkk esa o`f) gksrh gSA

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% thokf.od fo—fr] ehfM;k ?kVd] yo.k] LFkk;hdeZd lfgr dPps eky 

Lons’k es a miyC/k gS aA
•	 ekU;dj.k Lrj% TRL 3
•	 lsok leFkZu% bl çkS|ksfxdh ds ykblsal fn, tkus ij çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] 

çkS|ksfxdh dk;kZUo;u lsok,¡ çnku dh tk,axhA

fojkse.k vuqç;ksx ds fy, cSDVhfj;y çksVhtfojkse.k vuqç;ksx ds fy, cSDVhfj;y çksVht

LMT01çkS|ksfxdh lkj&laxzg
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fpdu iSj ls peZ ,oa peZ mRiknfpdu iSj ls peZ ,oa peZ mRikn

çkS|ksfxdh :ijs[kk
fons’kh peZ vkSj mRikn cukus ds fy, peZ m|ksx 
ds fy, laHkkfor dPps eky ds :i esa fpdu 
iSjksa dh Ropk dh igpku vkSj tkap dh xbZ gSA 
dPpk eky iksYVªh dk miksRikn gS vkSj ykxr 
çHkkoh gSA lh,lvkbZvkj&lh,yvkjvkbZ us 
vko’;d xq.kksa ds lkFk fpdu iSjksa dh [kky 
ls peZ dks lalkf/kr djus dh çkS|ksfxdh 
fodflr dh gS] vkSj blds ifj.kkeLo:i 
fpdu iSjksa ds peZ ls iSuy vkSj mRikn rS;kj 
fd, tk ldrs gSaA fodflr dh xbZ peZ’kks/ku 
çkS|ksfxdh O;kolkf;d :i ls O;ogk;Z vkSj 
lLrh gS vkSj ikjaifjd çfØ;k çkS|ksfxdh ls 
dksbZ cM+k fopyu ugha gSA fodflr çkS|ksfxdh 
NksVs iSekus ds peZ vkSj mRikn m|ksxksa ds fy, 
osLV ls osYFk cukus dk volj iSnk djsxhA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 vPNh rkdr fo’ks”krkvksa vkSj vU; vko’;d xq.kksa okys peZ dk mRiknu fodflr çkS|ksfxdh ds lkFk fd;k tk ldrk gS vkSj 

fofHkUu çdkj ds mRikn cuk, tk ldrs gSaA
•	 çØe.k esa lksfM;e lYQkbM dk mi;ksx ‘kkfey ugha gS vkSj che gkml çfØ;k ds nkSjku dksbZ vkiad ugha curk gSA
•	 çØe.k esa Mªe çØe.k ds vykok dksbZ Hkh e’khujh lapkyu ‘kkfey ugha gS vkSj dksbZ Bksl vif’k”V mRiUu ugha gksrk gSA
•	 dsoy gYds ifjlTtu dh vko’;drk gS rkfd çk—frd fons’kh xzsu iSVuZ dks fNik;k u tk ldsA
•	 iSuy vkSj mRikn cukus ds fy, dsoy NksVh dVkbZ vkSj flykbZ e’khuksa dh vko’;drk gksrh gS vkSj dkjhxjksa }kjk çkS|ksfxdh 

dks vklkuh ls viuk;k tk ldrk gSA
•	 ykxr çHkkfork] miyC/krk vkSj vPNh rkdr ds xq.kksa ds lkFk exjePN ds cPps ds leku fons’kh iSVuZ mRikn dh fof’k”Vrk gSA

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=
•	 O;kolk;hdj.k dh fLFkfr% bl çkS|ksfxdh dk O;kolk;hdj.k igys gh fd;k tk pqdk gSA
•	 ,d xzkgd dks ykblsal fn;k x;kA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% fpdu ds iSjksa dh [kky ¼iksYVªh dk miksRikn½
•	 ekU;dj.k Lrj% ik;yV Lrj ij ekU;dj.k 
•	 lsok leFkZu%  çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fujkdj.k] çkS|ksfxdh dk;kZUo;u
•	 rduhdh & vFkZ’kkL=% çØe fu;fer okf.kfT;d çfØ;k lsV&vi ds lkFk laxr gS ¼dksbZ fo’ks”k midj.k@e’khujh dh 

vko’;drk ugha gS½
•	 çkS|ksfxdh ds vf/kd lkekftd ykHk gSa vkSj blls u, m|fe;ksa ds fy, NksVs iSekus ij peZ@peZ mRikn m|ksx ‘kq: djus ds 

volj iSnk gksaxs vkSj blls osLV ls osYFk dekus vkSj xzkeh.k vkS|ksxhdj.k dks Hkh c<+kok feysxkA peZ ds NksVs lkeku vkSj peZ 
ds NksVs f[kykSus cukus okys dkjhxj lewgksa dks Hkh ykHk gks ldrk gSA

•	 ykxr vkdyu & ¼;g vkdyu dsoy le>us ds mís’; ls gS vkSj okLrfod vkadM+s vko’;drk ds vk/kkj ij fHkUu gks ldrs gSa½%
	 •	 1 fdyksxzke fpdu ds iSjksa dh Ropk ls] yxHkx 2 oxZ QqV peZ dk iSuy rS;kj fd;k tk ldrk gS ¼fpdu ds iSjksa dh 		

	 Ropk ds otu ds vk/kkj ij fHkUu gksrk gS½A
	 •	 mRiknu ds fy, vko’;d le;% peZ’kks/ku esa 7 dk;Z fnol yxrs gSa ¼otu dh ijokg fd, fcuk½ iSuy cukus esa 2 fnu 	

	 yxrs gSa ¼ fDyfdax] vkLrj lkexzh ij fpidkuk vkSj çR;sd VqdM+ksa dh flykbZ djuk½A
	 •	 ykxr% yxHkx #- 100 ls 150 çfr oxZ QqV fpdu QhV peZ dk iSuy ¼vf/kdre½

LMT02çkS|ksfxdh lkj&laxzg
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bysDVªks&v‚Dlhdj.k vk/kkfjr ‘kwU; vif’k”V ty bysDVªks&v‚Dlhdj.k vk/kkfjr ‘kwU; vif’k”V ty 
mRltZu çfØ;kmRltZu çfØ;k

çkS|ksfxdh :ijs[kk 
fofHkUu bdkbZ çfØ;kvksa ls vif’k”V /kkjkvksa dks vyx fd;k tkrk gSA LØhfuax ds ek/;e ls LFkwy Bksl inkFkksaZ dks gVk fn;k 
tkrk gSA fQj vuqHkkxh; /kkjkvksa dks fo’ks”k :i ls fodflr bysDVªksM dk mi;ksx djds dkcZfud çnw”kdksa dks gVkus ds fy, 
bysDVªks&v‚Dlhdj.k fd;k tkrk gSA mipkfjr vif’k”V ty] tks dkcZfud çnw”kdksa ls eqä gS] dks ‘kwU; vif’k”V ty mRltZu çkIr 
djus ds fy, peZ ds fuekZ.k esa iqu% mi;ksx fd;k tk ldrk gSA dbZ vif’k”V /kkjkvksa esa mipkfjr vif’k”V ty esa ekStwn vof’k”V 
jlk;uksa dks bl çfØ;k esa iqu% mi;ksx fd;k tkrk gSA

LMT03

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk  
•	 dksbZ vif’k”V ty mRltZu ugha( mipkj ls dksbZ vkiad ugha(
•	 ladVe; xSlksa ls dksbZ mRltZu ugha( de txg dh vko’;drk(
•	 ifjpkyu djus esa ljy(

•	 ty fuos’k esa deh( jklk;fud mi;ksx esa deh(

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=
•	 O;kolk;hdj.k dh fLFkfr% bl çkS|ksfxdh dk O;kolk;hdj.k igys gh fd;k tk pqdk gSA
•	 rhu xzkgdksa dks ykblsal fn;k x;kA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% midj.k rS;kj djus ds fy, vko’;d dPpk eky Lons’kh :i ls miyC/k gSA
•	 ekU;dj.k Lrj% çkS|ksfxdh dk ik;yV Lrj ij ekudhdj.k fd;k x;k gSA O;kolkf;d Lrj ij bldk fu:i.k Hkkjr esa nl 

bdkb;ksa vkSj bfFk;ksfi;k esa pkj bdkb;ksa esa fd;k x;k gSA ;g çkS|ksfxdh oL= vkSj cwpM+[kkus ds vif’k”V ty ds fy, Hkh 
mi;qä gSA

•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fujkdj.k] çkS|ksfxdh dk;kZUo;u
•	 rduhdh & vFkZ’kkL=% 2 Vu dPph [kky@peM+s ls peZ cukus okyh ,d bdkbZ ds fy, b”Vre fuos’k & #- 10 yk[k@Vu dPph 

[kky ( vuqekfur Hkqxrku vof/k@fuos’k ij fjVuZ yxHkx 2 o”kZ gSA

  

çkS|ksfxdh lkj&laxzg
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eNyh dh [kky ls peZ vkSj mRikneNyh dh [kky ls peZ vkSj mRikn

çkS|ksfxdh :ijs[kk
eNyh dh [kky dks peZ esa cnyus dh çfØ;k çeq[k :i ls 
che&gkml pj.k esa ekStwnk çkS|ksfxdh] /kkrq eqä VSfuax ,tsaVksa dh 
ilan] peZ’kks/ku ds ckn vkSj ifjlTtu çØeksa esa mi;ksx fd, 
tkus okys jlk;uksa dh ilan ls fHkUu gksrh gSA fDyfdax çØe 
ds ckn eNyh ds [kky dh flykbZ dh tkrh gS vkSj peZ ds eSV 
@ iSuyksa dks lhou ;k lhoughu cuk;k tkrk gSA V‚i dksfVax 
yxkdj iSuy rS;kj fd, tkrs gSaA cM+s iSekus ij mRiknu ds fy, 
iSuy fodkl fof’k”Vrk ykxw gksxhA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 fofHkUu çdkj dh eNyh dh [kkyksa dks peZ esa cnyus ds 

fy, çlaLdj.k çkS|ksfxdh dks vuqdwfyr fd;k tkrk gSA 
•	 eNyh dh [kky dh i`”Bh; vk—fr@Lo:i dks cuk, j[krs 

gq, vafre peZ dks vkd”kZd :i fn;k tkrk gSA
•	 eNyh ds peZ ds lkeFkZ~; xq.k ikjaifjd HksM+ ds peZ ds 

rqY; FksA
•	 eNyh dh [kky ls fodflr peZ dks NksVs peZ oLrq tSls 

cVq,] csYV] ?kM+h dh ifê;ksa vkSj twrksa esa ifjofrZr fd;k 
tk ldrk gSA

LMT04

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=
O;kolk;hdj.k dh fLFkfr%	;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA
mi;ksx fd, tkus okys çeq[k dPps eky% Hkkjr esa eNyh dh [kkysa] eNyh çlaLdj.k m|ksx ls miyC/k gSaA
ekU;dj.k Lrj%	 TRL4
lsok leFkZu % bl çkS|ksfxdh dk ykblsal fn, tkus ij çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] çkS|ksfxdh 
dk;kZUo;u lsok,¡ çnku dh tk,axhA
		

çkS|ksfxdh lkj&laxzg
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gYds otu vkSj BaM çfrjks/kh peZ gYds otu vkSj BaM çfrjks/kh peZ 

çkS|ksfxdh :ijs[kk
•	 fl;kfpu Xysf’k;j tSls mPp ÅapkbZ okys {ks=ksa esa dke djus 

okys rFkk cQhZys gkykrksa esa jgus okys ukxfjdksa vkSj lSU; 
dfeZ;ksa ds fy, nLrkus vkSj diM+s vko’;d gSaA

•	 olk&æko] iqupZeZ’kks/ku vkSj peZ’kks/ku ,tsaVksa ds foosdiw.kZ 
p;u ds lkFk&lkFk çfØ;k ekinaMksa ds lVhd fu;a=.k ds 
lkFk peZ cukus dh çfØ;k dks ekudh—r fd;k x;k gSA

•	 fodflr peZ &30 ls &10 fMxzh lsfYl;l rd ds rkieku 
ds çfr yphyk gksrk gS vkSj bldk gYdkiu 450±100 GSM 
gksrk gSA

•	 ;g vkfo”dkj peZ vkSj peZ mRikn m|ksxksa esa rRdky vuqç;ksx 
ds fy, egRoiw.kZ {kerk j[krk gS] tks nLrkus vkSj ifj/kku 
tSls mRiknksa ds fy, mi;qä gSA

•	 vko’;drk% fl;kfpu esa çfr o”kZ 40]000&50]000 nLrkus 
rFkk csl ij Hkh bruh gh la[;k esa nLrkus] tks orZeku esa 
vk;kfrr gSa; ukxfjd vko’;drkvksa ds fy, Hkh vf/kd 
nLrkus rFkk oL=ksa dh vko’;drk gSA 

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 gYds otu okys BaM çfrjks/kh nLrkus peZ cukus ds fy, 

O;kolkf;d :i ls miyC/k jlk;uksa ds lkFk vuqdwfyr 
çfØ;k uqL[kk

•	 viukus esa vklku çfØ;k
•	 ifj.kkeh peZ esa BaM çfrjks/kh ¼&30 fMxzh lsfYl;l rd½ 

vkSj gYds otu dh fo’ks”krk ¼450±100 gsm½ gS
•	 lh,lvkbZvkj&lh,yvkjvkbZ ik;yV Vsujh esa 50 fdyksxzke 

cSp ds lkFk çfØ;k dks ekU; fd;k x;k
•	 peZ nLrkus vkSj ifj/kku peZ ds fy, lHkh HkkSfrd vkSj 

jklk;fud vko’;drkvksa dks iwjk djrk gS
•	 peZ dks çHkkoh :i ls nLrkus esa ifjofrZr fd;k tkrk gS 

vkSj fo’ks”krk nh tkrh gS 

LMT05

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=% 
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gS vkSj nLrkus cukus okys peZ ds ,d 

xzkgd ds ikl bldk O;kolk;hdj.k gks pqdk gSA  
•	 mi;ksx fd, tkus okys çeq[k dPps eky% xhyh uhyh cdjh ;k HksM+ dh [kky] okf.kfT;d jlk;u tSls olk æko] 

flaFksfVd VSfuax ,tsaV vkSj jaxd
•	 ekU;dj.k Lrj% TRL 3-4
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] lgk;rk] çkS|ksfxdh dk;kZUo;u 

lh,lvkbZvkj&lh,yvkjvkbZ }kjk çnku fd;k tk ldrk gSA

çkS|ksfxdh lkj&laxzg
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LMT05

ifjj{k.k lg fojkse.k çfØ;kifjj{k.k lg fojkse.k çfØ;k

çkS|ksfxdh :ijs[kk 
•	 ifjj{k.k esa yo.k ds mi;ksx ls vif’k”V ty esa cM+h ek=k esa nwf”kr yo.k vkSj Hkkjh ek=k esa dqy ?kqyu’khy Bksl ¼VhMh,l½ 

mRiUu gksrk gSA
•	 Ropk@[kky ds ikjaifjd fojkse.k ds fy, fo”kSyh lksfM;e lYQkbM dk mi;ksx fd;k tkrk gSA
•	 ,d ,dy ;kSfxd nksgjs dk;Z djrk gS vFkkZr mnklhu pH vkSj ifjos’kh; fLFkfr;ksa esa ifjj{k.k vkSj fojkse.k fodflr fd;k 

x;k gSA

LMT06

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk 
•	 ifjj{k.k vkSj fojkse.k ds fy, ,d&pj.kh; çfØ;k
•	 ifjj{k.k çfØ;k ls yo.k dk iw.kZ mUewyu
•	 vif’k”V ty esa VhMh,l dh deh
•	 mipkfjr [kky@Ropk dks futZyhdj.k ds fcuk ifjos’kh; fLFkfr;ksa esa 6 eghus rd laxzghr fd;k tk ldrk gS
•	 ckyksa dks iwjh rjg ls gVkus ds fy, lYQkbM esa 70 çfr’kr rd dh deh laHko gS

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=
• O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA
• mi;ksx fd, tkus okys çeq[k dPps eky% fodflr tSfod Q‚ewZys’ku dk fuekZ.k Lons’kh dPps eky dk mi;ksx djds fd;k tk 

ldrk gSA tcfd vU; peZ’kks/ku vko’;drkvksa ds fy, ekStwnk dPps eky dk mi;ksx fd;k tk ldrk gSA
• ekU;dj.k Lrj% ç;ksx’kkyk vkSj ik;yV Lrj ij ekU;
• lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fujkdj.k] çkS|ksfxdh dk;kZUo;u
• rduhdh & vFkZ’kkL=% 
• U;wure vkfFkZd vkdkj & NksVs vkSj e/;e Lrj ds peZ’kks/kuky;( b”Vre fuos’k & fcuk fdlh u, fuos’k ds] çkS|ksfxdh dks 

viuk;k tk ldrk gS( vuqekfur Hkqxrku vof/k@vkjvksvkbZ & 12 eghusA

çkS|ksfxdh lkj&laxzg
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fojkse.k ,atkbe dk mRiknufojkse.k ,atkbe dk mRiknu

çkS|ksfxdh :ijs[kk
d‚DVsy ,atkbe dk mRiknu% ,d lYQkbM&jfgr fojkse.k çfØ;k
d‚DVsy ,atkbe esa çksVht] ,ekbyst vkSj fyist fuf’pr vuqikr esa gksrs gSa] tks pqfuank dod thoksa }kjk mRikfnr fd, tkrs gSa vkSj 
Bksl voLFkk esa fd.ou ds rgr laof/kZr gksrs gSa] fQj mudk fu”d”kZ.k dj vkaf’kd :i ls ‘kks/ku fd;k tkrk gS rFkk rktk cdjh 
dh [kky ij ekal dh rjQ yxk;k tkrk gS vkSj 12&16 ?kaVksa ds ckn ljy Lokbfiax çfØ;k }kjk ckyksa dks gVk;k tkrk gS vkSj 
vkxs ds ‘kks/ku çfØ;k ds v/khu cky eqä peZ çkIr fd;k tkrk gS] LoLFk ckyksa dks QkekZL;qfVdy {ks=ksa esa vuqç;ksx fd;k tkrk gSA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
cdjh dh [kky ls ckyksa dks gVkus dh orZeku çfØ;k esa lYQkbM dh vko’;drk ugha gksrh gS vkSj d‚dVsy ,atkbe vkSj pwuk 
yxkdj ckyksa dks <hyk fd;k tkrk gSA pwus dh vko’;drk dsoy 2&5 çfr’kr ds chp gksrh gSA
‘kwU; lYQkbM vkSj pwus ds de çfr’kr ds QyLo:i ikjaifjd pwuk&lYQkbM mipkj esa pwuk;u vkSj fopwuk;u çØeksa }kjk 
mRiUu çnw”k.k Hkkj esa 70 çfr’kr dh deh vkrh gSA 

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% d‚DVsy ,atkbe( pwuk ,oa ikuh
•	 ekU;dj.k Lrj% TRL 4 
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fujkdj.k] çkS|ksfxdh dk;kZUo;u
•	 rduhdh & vFkZ’kkL=% 
,atkbe mRiknu dh ykxr% 1000 #i;s çfr yhVj ,atkbe
,d Vu cdjh dh [kky ds fy, vko’;d ,atkbe dh ek=k ¾ 5 yhVj

çnw”k.k çca/ku dh ykxr% ‘kwU;

LMT07

		

çkS|ksfxdh lkj&laxzg
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vYVªk&yks okVj ykbfeax çfØ;kvYVªk&yks okVj ykbfeax çfØ;k

çkS|ksfxdh :ijs[kk
•	 ijaijkxr :i ls] peZ cukus okys pwuk cukus dh çfØ;k ds nkSjku yxHkx 300&400 çfr’kr ikuh dk mi;ksx djrs gSa
•	 i;kZoj.k ds çfr laosnu’khy jlk;uksa okys vif’k”V ty dh Hkkjh ek=k dk mRiknu çnw”k.k Hkkj esa ;ksxnku nsrk gS
•	 orZeku esa] ,slh dksbZ uohu çfØ;k miyC/k ugha gS] tks ikuh ds mi;ksx esa deh yk lds
•	 ;g çkS|ksfxdh pwuk cukus ds nkSjku ikuh dh cgqr de ek=k dk mi;ksx djrh gS] tks lkaærk <ky –f”Vdks.k dks cuk, j[kus 

ij vk/kkfjr gS
•	 çfØ;k ds nkSjku jlk;uksa dh de vkiwfrZ ds lkFk&lkFk ikuh ds mi;ksx esa deh ls çnw”k.k Hkkj esa mYys[kuh; deh vkrh gS
•	 vif’k”V ty dk de fuoZgu vkSj vkS|ksfxd mi;ksx ds fy, ikuh dk laj{k.k

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 çh&VSfuax ds nkSjku vYVªk&yks okVj dk mi;ksx vuqdwfyr fd;k x;k

•	 vYVªk&yks okVj csLM ykbfeax çfØ;k dks ik;yV iSekus ij Bhd fd;k x;k vkSj okf.kfT;d Vsujh esa okf.kfT;d iSekus ij 

ekU; fd;k x;k

•	 ikuh esa 75 çfr’kr dh deh

•	 jklk;fud v‚Dlhtu ekax] dqy ?kqfyr Bksl] {kkjh;rk vkSj lYQkbM esa Øe’k% 19] 15] 20 vkSj 88 çfr’kr dh deh

•	 1 Vu [kky ds çlaLdj.k ds fy, 1500 #i;s dh ‘kq) cpr

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=% 
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gS

•	 mi;ksx fd, tkus okys çeq[k dPps eky% lHkh dPps eky] okf.kfT;d jlk;uksa tSls pwuk vkSj lYQkbM ds fy, mi;qä

•	 ekU;dj.k Lrj% TRL 4

•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] lgk;rk] çkS|ksfxdh dk;kZUo;u 

lh,lvkbZvkj&lh,yvkjvkbZ }kjk çnku fd;k tk ldrk gSA

•	 rduhdh&vFkZ’kkL=% 1 Vu [kky ds çlaLdj.k ij 1500 #i;s dh ‘kq) cpr gksrh gS] lkFk gh ikuh vkSj jklk;fud buiqV esa 

Hkh mYys[kuh; deh vkrh gSA ;g çfØ;k rduhdh vkSj vkfFkZd :i ls O;ogk;Z gSA 

O;kolkf;d iSekus ij ekU;dj.k

LMT08çkS|ksfxdh lkj&laxzg
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tyjfgr Økse VSfuax çkS|ksfxdhtyjfgr Økse VSfuax çkS|ksfxdh

LMT09

çkS|ksfxdh :ijs[kk 
• 	Økse VSfuax ds nkSjku ty dk mi;ksx Øksfe;e ds leku çlkj] forj.k vkSj gkbMªksfyfll çkIr djus ds fy, vko’;d gS

• 	ty jfgr Økse VSfuax Økse VSfuax çfØ;k ds nkSjku ty] yo.k] lY¶;wfjd ,flM vkSj csflfQds’ku yo.k ds mi;ksx dks 

lekIr dj nsrh gSA

• 	O;kid fofuekZ.k vkSj vuqç;ksx ds fy, ty ds fcuk Økse VSfuax dh lqfo/kk ds fy, ,d mRikn ds fodkl dh vko’;drk gS

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk 
• 	yo.k vkSj lY¶;wfjd ,flM dk iw.kZ mUewyu

• 	vdkcZfud ,flM dk iw.kZ mUewyu

• 	vif’k”V ty esa dqy ?kqyu’khy Bksl inkFkksaZ ¼VhMh,l½ esa deh

• 	Økse ;qä vif’k”V ty dk dksbZ fuoZgu ugha

• 	xhyk uhyk peZ ikjaifjd :i ls Hkwjs jax ds peZ ds cjkcj gS

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=
• 	O;kolk;hdj.k dh fLFkfr% bl çkS|ksfxdh dk O;kolk;hdj.k igys gh fd;k tk pqdk gSA

• 	iwjs Hkkjr esa 170 ls vf/kd xzkgdksa vkSj ,d fons’kh xzkgd ¼felz½ dks ykblsal fn;k x;kA

• 	mi;ksx fd, tkus okys çeq[k dPps eky% peZ’kks/kuky;ksa esa ekStwn dPps eky dk mi;ksx fd;k tk ldrk gSA

• 	ekU;dj.k Lrj% mRikn dks ik;yV Lrj ij fodflr vkSj ekU; fd;k x;k] cdjh dh [kky vkSj xk; dh [kky ij  

okf.kfT;d Lrj ij ekU;dj.k jkuhisV ds peZ’kks/kuky; esa fd;k x;kA

• 	lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fujkdj.k] çkS|ksfxdh dk;kZUo;u

• 	rduhdh & vFkZ’kkL=%

• 	U;wure vkfFkZd vkdkj & NksVs vkSj e/;e Lrj ds peZ’kks/kuky;( b”Vre fuos’k & fcuk fdlh u, fuos’k ds ekStwnk  

peZ’kks/kuky;ksa esa çkS|ksfxdh dks viuk;k tk ldrk gS( vuqekfur Hkqxrku vof/k@vkjvksvkbZ & 12 eghusA

çkS|ksfxdh lkj&laxzg
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LMT09

Økse&esykehu flUVSuØkse&esykehu flUVSu

çkS|ksfxdh :ijs[kk 
•	 peZ jlk;u fuekZrkvksa dks fo”kSyh inkFkksaZ ds mi;ksx vkSj vafre mRikn esa mudh mifLFkfr ij dM+s çfrca/k dk lkeuk djuk 

iM+ jgk gSA
•	 flUVSu ladyu vkSj la?kuu cgqydu ds mRikn gSaA
•	 la?kuu mRikn ls tqM+h egRoiw.kZ dfe;ka Ø‚l&fyadj ds :i esa Q‚esZfYMgkbM dk mi;ksx gS] tks dSaljtu lkfcr gksrk gSA
•	 peZ vkSj peZ mRiknksa esa de ihih,e ij Hkh eqä Q‚esZfYMgkbM dh ekStwnxh peZ fuekZrkvksa ds fy, fpark dk ,d cM+k dkj.k cu 

jgh gSA
•	 fofHkUu lzksrksa ls çkIr peZ esa ,d leku Cr2O3 lkexzh lqfuf’pr djus ds fy, iqu% Øksfeax dh tkrh gSA
•	 Økse&flUVSu ¼Øksfe;e vkSj fQuksy ;k blds MsfjosfVo&Q‚esZfYMgkbM daMsulsV mRikn½ dk O;kid :i ls jhØksfeax ds fy, 

mi;ksx fd;k tkrk gS
•	 peZ’kks/ku esa Q‚esZfYMgkbM daMsulsV vk/kkfjr [kfut flUVSu dk mi;ksx i;kZoj.k dh –f”V ls vuqdwy ugha gSA
•	 esykehu&Q‚esZfYMgkbM daMsulsV dk mi;ksx vf/kekU; Hkjus ds fy, fd;k tkrk gS
•	 Q‚esZfYMgkbM eqä esykehu daMsulsV vkSj Øksfe;e esykehu vk/kkfjr flUVSu dk la;kstu miyC/k ugha gSA
•	 eqä Q‚esZfYMgkbM dh mifLFkfr ij ck/;rk vkSj Øksfe;e ds lkFk feydj esykehu vk/kkfjr mRikn ds Qk;nksa dks /;ku esa 

j[krs gq,] ;g mRikn & Øksfe;e&esykehu flUVSu ¼lhvkj,e,l½ fodflr fd;k x;k gSA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk 
•	 ‘kwU; Q‚esZfYMgkbM
•	 Cr(VI) dh dksbZ laHkkouk ugha vkSj i;kZoj.k&vuqdwy
•	 <hys {ks= vkSj isV {ks= ij p;ukRed HkjkbZ vkSj xzsu dlus dk çHkko
•	 uje gSaMy ds lkFk lw{e xzsu çnku djrk gS
•	 {ks= dh mit dks çHkkfor fd, fcuk eksVkbZ esa o`f)
•	 vPNh MkbZ ysofyax] çk—frd ped ds lkFk mR—”V cQ {kerk
•	 ,d leku fefyax iSVuZ rS;kj djrk gS
•	 lexz xq.koÙkk esa o`f) vkSj csgrj dfVax ewY;

LCT01

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=
•	 O;kolk;hdj.k dh fLFkfr% bl çkS|ksfxdh dk O;kolk;hdj.k igys gh fd;k tk 

pqdk gSA
•	 ,d xzkgd dks ykblsal fn;k x;k
•	 mi;ksx fd, tkus okys çeq[k dPps eky% esykehu] dkcZfud vEy] csfld 

Øksfe;e lYQsV] Xykbv‚Dly
•	 ekU;dj.k Lrj% flUVSu fuekZ.k ds fy, ik;yV Ldsy ijh{k.k 100 fdyksxzke 

fVªfeax dk mi;ksx djds fd;k x;k FkkA fofHkUu çdkj ds peZ cukus ds fy, 
rS;kj flUVSu dk çn’kZu Hkh vPNk ns[kk x;kA

•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fujkdj.k] 
çkS|ksfxdh dk;kZUo;u

•	 rduhdh & vFkZ’kkL=%
•	 b”Vre fuos’k & flUVSu fuekZrkvksa ds fy,] miyC/k midj.k dk mi;ksx bl 

flUVSu dh rS;kjh ds fy, Hkh fd;k tk ldrk gS( vuqekfur Hkqxrku vof/k @ 
vkjvksvkbZ & flUVSu dh ykxr okf.kfT;d Økse flUVSu ds cjkcj gksxhA

çkS|ksfxdh lkj&laxzg
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Øksfe;e&eqä VSfuax tsyØksfe;e&eqä VSfuax tsy

çkS|ksfxdh :ijs[kk
•	 fo’o Lrj ij] Øksfe;e&vk/kkfjr peZ’kks/ku ç.kkyh O;kid :i ls çpfyr gS ¼85&90 çfr’kr½
•	 Cr(VI) ls tqM+h vkfo”kkyqrk ds dkj.k Øksfe;e eqä peZ’kks/ku ç.kkfy;ksa dh ekax esa o`f)A 
•	 mPp peZ’kks/ku ykxr ¼>15-0 #i;s çfr oxZ QhV½ vkSj cgqeq[kh çfrHkk dh deh ds dkj.k orZeku Øksfe;e eqä peZ’kks/ku 

ç.kkyh dk O;kid :i ls vH;kl ugha fd;k tkrk gSA
•	 orZeku çkS|ksfxdh de ykxr okys Øksfe;e eqä peZ’kks/ku tsy ds fodkl ls lacaf/kr gSA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 mRikn dh ç—fr% tsy
•	 lfØ; rRo% xSj&Økse vdkcZfud cgqyd
•	 vuqç;ksx pH Lrj% 3-0&6-5
•	 peZ fldqM+u rkieku% 80&85°C
•	 iwokZuqekfur vkSj lqlaxr ifj.kke
•	 viukus esa vklku ¼çfØ;k Øe esa dksbZ cnyko ugha½
•	 ‘kksf/kr peZ pednkj gksrk gS vkSj ‘ksfoax ds fy, bldh tdM+u vPNh gksrh gS
•	 de MkbZ mi;ksx ds lkFk csgrj MkbZ rhozrk @ lHkh oLrq,a cukus ds fy, mi;qä
•	 ‘kksf/kr peZ dks fcuk fdlh jaxkbZ ds yacs le; rd laxzghr fd;k tk ldrk gS
•	 ‘kwU; ladVe; jlk;u
•	 Cr(VI) mRiknu dk dksbZ tksf[ke ugha

•	 ÅtkZ vkSj lalk/ku&dq’ky ç.kkyh

LCT02

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% Lons’kh de ykxr okys dPps eky
•	 ekU;dj.k Lrj% TRL 4
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] çkS|ksfxdh 

dk;kZUo;u
•	 rduhdh & vFkZ’kkL=% mRikn dks ifjos’kh; ifjfLFkfr;ksa esa rS;kj fd;k tk 

ldrk gS vkSj blds fy, ifj”—r midj.k@fj,DVj dh vko’;drk ugha gksrh gSA 
blds vykok] bls peZ’kks/kuky;ksa esa rS;kj fd;k tk ldrk gS vkSj ckn esa peZ ds 
fuekZ.k esa mi;ksx fd;k tk ldrk gSA

çkS|ksfxdh lkj&laxzg
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ikuh esa rsy vkSj rsy esa ikuh ds beY’ku  ikuh esa rsy vkSj rsy esa ikuh ds beY’ku  
ds fy, beYlhQk;jds fy, beYlhQk;j

çkS|ksfxdh :ijs[kk
beYlhQk;j vkS|ksfxd vuqç;ksxksa ds fy, nksgjs mi;ksx ls  

lacaf/kr gSA vf/kd lVhd :i ls] beYlhQk;j fefJr 

felsy gksrk gS] tks csgrj pH vkSj FkeZy fLFkjrk ds lkFk 

ikuh&esa&rsy ¼W/O½ vkSj rsy&esa&ikuh ¼O/W½ ds beY’ku] 

nksuksa dk mRiknu dj ldrk gSA bl beYlhQk;j ds 

beY’ku vk/kkfjr jklk;fud m|ksxksa vkSj peZ jlk;u 

m|ksx esa fofHkUu vuqç;ksx gSa] fo’ks”k :i ls olk;qä 

inkFkksaZ ds mRiknu esa] tks peZ mRiknu dh çfØ;k ds nkSjku 

yphysiu vkSj dkseyrk dks tksM+us ds fy, egRoiw.kZ gSaA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 nksgjk mi;ksx% beYlhQk;j ikuh&esa&rsy ¼W/O½ vkSj rsy&esa&ikuh ¼O/W½ ds beY’ku] nksuksa rS;kj djus ds fy, mi;qä gS] 

blds vuqç;ksx esa cgqeq[kh çfrHkk çnku djrk gSA
•	 fLFkjrk% beYlhQk;j ls cuus okys beY’ku] pH ¼4&9½ vkSj rkieku ¼20&60°C½ dh foLr`r ‘k`a[kyk ij fLFkj gksrs gSa] ftlls 

;g fofHkUu m|ksxksa esa mi;ksx ds fy, mi;qä gksrk gSA
•	 larqfyr xq.k% beYlhQk;j ls cuus okys beY’ku esa pH] vkSlr d.k vkdkj] thVk {kerk] laidZ dks.k] ?kuRo] ‘kq)xfrd 

‘;kurk vkSj vkisf{kd ‘;kurk lfgr larqfyr xq.k gksrs gSa] tks fofHkUu m|ksxksa esa Qk;nsean gksrk gSA
•	 pksVh fcUnqd lkbt forj.k% beYlhQk;j ls cuus okys beY’ku dk fcUnqd lkbt forj.k NksVk gksrk gS] tks Mªx fMysojh tSls 

dbZ vuqç;ksxksa esa okaNuh; gksrk gSA 
•	 lfØ; ?kVdksa dk çHkkoh foy;u% beYlhQk;j fujarj ekspu ds lkFk lfØ; ?kVdksa ds çHkkoh foy;u dh vuqefr nsrk gS] 

ftlls ;g HkS”kftd vkSj dkafro/kZd vuqç;ksxksa esa mi;ksxh gksrk gSA

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=% 
•	 ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA
•	 çkS|ksfxdh ç;ksx’kkyk Lrj ij ekU; gSA
•	 bl mRikn ds beY’ku vk/kkfjr jklk;fud m|ksxksa vkSj peZ jlk;u 

m|ksx esa fofHkUu vuqç;ksx gSaA

LCT03çkS|ksfxdh lkj&laxzg
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fyfXuu vk/kkfjr jh&VSfuax ,tsaVfyfXuu vk/kkfjr jh&VSfuax ,tsaV

çkS|ksfxdh :ijs[kk
•	 dkxt vkSj yqxnh m|ksx ls fudyus okys vif’k”V 

esa eq[; :i ls fyfXuu vkSj [kafMr fyfXuu tSls 
i‚yhQsuksYl dh cM+h ek=k gksrh gSA

•	 peZ m|ksx peZ dh ,d:irk vkSj v‚xsZuksysfIVd xq.kksa dks 
csgrj cukus ds fy, jh&VSfuax ,tsaV ds :i esa flaFksfVd 
fQuksy&Q‚esZfYMgkbM jsftu dh Hkkjh ek=k esa [kir djrk 
gSA

•	 peZ esa eqä Q‚esZfYMgkbM dh ekStwnxh bldh dSaljtU;rk 
ds dkj.k ,d cM+h fpark dk fo”k; gSA blfy,] 
Q‚eZfYMgkbM jfgr Qsuksfyd jh&VSfuax ,tsaV dk fodkl 
mHkj jgk gSA

•	 dkxt vkSj yqxnh m|ksx ls ,df=r vif’k”V ‘kjkc dks 
jklk;fud :i ls la’kksf/kr fd;k x;k gS vkSj peM+s ds 

fuekZ.k esa jh&VSfuax ,tsaV ds :i esa mi;ksx fd;k x;k gSA

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=% 
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k ds 

fy, rS;kj gSA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% dkyk æko vkSj vEy
•	 ekU;dj.k Lrj% ySc vkSj ik;yV Ldsy ijh{k.k fd, x,A
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k 

fujkdj.k] çkS|ksfxdh dk;kZUo;u
•	 rduhdh & vFkZ’kkL=%
•	 vuqekfur iscSd vof/k@vkjvksvkbZ 12 eghus gS

LCT04

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 jh&VSfuax ,tsaV ds :i esa dkxt vkSj yqxnh m|ksx ds vif’k”V 

dk mi;ksx
•	 mRikn Q‚eZfYMgkbM ls eqä gS
•	 peZ dks mR—”V eqyk;e Li’kZ vkSj xhyk ,glkl çnku djrk gS
•	 fpduk vkSj lw{e xzsu
•	 lHkh çdkj ds flUVSu] ouLifr VSfuu vkSj olk æko ds lkFk 

laxr

çkS|ksfxdh lkj&laxzg
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fujkfo”kh Tokykjks/kdfujkfo”kh Tokykjks/kd

çkS|ksfxdh :ijs[kk
bl çkS|ksfxdh esa ,d Tokykjks/kd mRikn] Tokykjks/kd mRikn rS;kj djus dh çfØ;k vkSj Tokykjks/kd lQsn peZ cukus ds fy, 

Tokykjks/kd mRikn ds vuqç;ksx dh çfØ;k ‘kkfey gSA

;g lw=hdj.k eq[; :i ls peZ’kks/ku m|ksx esa vfXujks/kd vkSj Tokykjks/kd lQsn peZ cukus ds fy, mi;ksx fd;k tkrk gSA bldk 

mi;ksx vkS|ksfxd lqj{kk peZ ds ifj/kku cukus ds fy, Hkh fd;k tk ldrk gSA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
;g mRikn

•	 fujkfo”kh vkSj i;kZoj.k ds vuqdwy gS

•	 lkekU; jlk;uksa ls cuk gS] blfy, vk;kfrr jlk;uksa dh rqyuk esa ykxr çHkkoh gS

•	 peZ ds otu ds laca/k esa vko’;d [kqjkd 12&15 çfr’kr gS

•	 ikjaifjd iksLV&VSfuax çfØ;k esa fdlh la’kks/ku dh vko’;drk ugha gS

mRikn&mipkfjr peZ dks vkx ds laidZ esa ykuk

•	 Toyu’khyrk dh fMxzh ¼c<+h gqbZ ykS&eanrk½ dks 20&25 çfr’kr rd de djsa

•	 çToyu ls igys&ckn esa /kqvk¡ mRiknu dks de djsa

•	 vf/kdre rki mRltZu nj ds le; esa nsjh djsa vkSj bl çdkj vkx nq?kZVuk ds nkSjku vf/kd le; rd cpus dk volj 

çnku djsa

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=% 
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA

•	 mi;ksx fd, tkus okys çeq[k dPps eky% ,Y;qfefu;e gkbMª‚DlkbM] u‚u&vk;fud lQsZDVsaV ¼lksfcZVu eksuksLVh;jsV] 

i‚yhlkscsZV 20] i‚yhlkscsZV 40] i‚yhlkscsZV 60] i‚yhlkscsZV 80½ i‚yh¼bFkkbyhu Xykbd‚y½] ikuh

•	 ekU;dj.k Lrj% TRL3 ds :i esa ekU;

•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] lgk;rk] çkS|ksfxdh dk;kZUo;u

•	 rduhdh&vFkZ’kkL=% dqy ykxr 540 #i;s çfr fdyksxzke jlk;uksa dh ykxr% 450 #i;s çfr fdyksxzke

	 vksojgsM ykxr ¼20 çfr’kr½% 90 #i;s çfr fdyksxzke ¼blesa 40&45 fMxzh lsfYl;l ds fy, ghfVax lqfo/kk ds lkFk fLVjMZ 

VSad fj,DVj] fctyh ‘kqYd vkSj fofo/k ykxrsa ‘kkfey gSa½

	

{kSfrt Toyu’khyrk ijh{k.k ds ckn Tokykjks/kd mRikn ds lkFk vkSj fcuk mipkfjr peZ ds uewuksa dh QksVksxzkfQd Nfo;ka

LCT05çkS|ksfxdh lkj&laxzg
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QqVfo;j lksy ds fy, i‚yh;wjsFksu QkseQqVfo;j lksy ds fy, i‚yh;wjsFksu Qkse

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
1	 ih;w&dEiksftV lksy cukus esa ç;qä uSuksfQyj lg Cyksbax ,tsaV gS 
	 •	 i;kZoj.k vuqdwy] gSykstu eqä] ykxr çHkkoh vkSj QqVfo;j ds ryos cukus esa mi;ksx dh tkus okyh okf.kfT;d 	

	 i‚yhvksy ç.kkfy;ksa ds lkFk laxr
	 •	 ih;w Qkse dk fuekZ.k c<+ tkrk gS D;ksafd uSuksfQyj ,d jklk;fud Cyksbax ,tsaV ds :i esa dk;Z djrk gSA 1&3 	

	 çfr’kr uSuksfQyj ds mi;ksx ls Qkse dh ek=k esa 20&40 çfr’kr dh o`f) gksrh gSA
	 •	 Qkse fuekZ.k esa o`f) ls dPps eky dh vko’;drk esa deh vkrh gS vkSj blfy, ykxr de gks tkrh gSA
2	 fodflr ih;w&uSuksfQyj fefJr twrs ds ryos csgrj yphysiu] csgrj lsy fLFkjrk vkSj Fkksd ?kuRo esa deh fn[kkrs gSaA mPp 

yphykiu ryos dks mu vuqç;ksxksa ds fy, mi;qä cukrk gS tgk¡ ckj&ckj ¶ysfDlax dh vko’;drk gksrh gS ¼vkmVlksy] 
feMlksy vkSj bu&l‚d½A

3	 ih;w&uSuksfQyj fefJr lksy ds mRiknu ds fy, ekStwnk ih;w lksy@QqVfo;j cukus okyh e’khujh ¼fj,D’ku batsD’ku eksfYMax@
iksvfjax e’khu½ esa fdlh la’kks/ku dh vko’;drk ugha gksrh gSA

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=% 
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% uSuksfQyj ¼Lons’kh flaFksfVd feêh tSlh lkexzh½] lkFk gh ih;w Qkse mRiknu ds fy, 

vko’;d lkekU; dPps eky tSls vkS|ksfxd i‚yhvksy feJ.k vkSj vkS|ksfxd vkblkslkbusV
•	 ekU;dj.k Lrj% TRL4 ds :i esa ekU;
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] lgk;rk] çkS|ksfxdh dk;kZUo;u
•	 rduhdh&vFkZ’kkL=% ikjaifjd ih;w lksy cukus dh rduhd ds laca/k esa dPps eky dh ykxr esa 5&10 çfr’kr dh deh 

¼lksy ds çdkj ij fuHkZj djrh gS½
	

fp= 1- i‚yh;wjsFksu 
Qksfeax çfØ;k & 
ih;w&uSuksfQyj 
fefJr Qkse dk 
di&ijh{k.k] tks 
0&2 çfr’kr rd 
uSuksfQyj c<+kus ds 
lkFk Qksfeax esa o`f) 
n’kkZrk gSA

fp= 2- batsD’ku eksYMsM 
ih;w&uSuksfQyj dEiksftV 
lksy dk mi;ksx djds 
fufeZr iw.kZ QqVfo;j

LCT06

çkS|ksfxdh :ijs[kk
bl çkS|ksfxdh esa i‚yh;wjsFksu Qkse ¼Ýh@eksYMsM½ cukus esa i;kZoj.k ds vuqdwy uSuksfQyj lg Cyksbax ,tsaV dk mi;ksx ‘kkfey gSA 
uSuksfQyj lg Cyksbax ,tsaV dk mi;ksx djds eksYMsM i‚yh;wjsFksu lksy dh rS;kjh dks vkS|ksfxd iSekus ij çfrfØ;k batsD’ku eksfYMax 
vkSj iksfjax e’khuksa dk mi;ksx djds vuqdwfyr fd;k x;k gSA ck;ksfMxzsMscy i‚yhvksy vkSj i;kZoj.k ds vuqdwy uSuksfQyj] lkFk 
gh okf.kfT;d i‚yhvksy@vkblkslkbusV flLVe vkSj uSuksfQyj ij vk/kkfjr QqVfo;j ds fy, i‚yh;wjsFksu lksy rS;kj djus dh 
çkS|ksfxdh dks Mk;jsDV fj,D’ku batsD’ku eksfYMax çfØ;k }kjk fodflr fd;k x;k gSA bl çkS|ksfxdh dk feMlksy vkSj bu&l‚d 
tSls vU; QqVfo;j ?kVdksa dks cukus esa Hkh laHkkfor vuqç;ksx gSA

PUNC-0 PUNC-1 PUNC-2

çkS|ksfxdh lkj&laxzg
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çksVhu vk/kkfjr flaFksfVd VSfuax ,tsaVçksVhu vk/kkfjr flaFksfVd VSfuax ,tsaV

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 çksVhu;qä vif’k”V vkSj i‚yhlsdsjkbM ds ,dhdj.k }kjk 

peZ m|ksx ds Bksl vif’k”V dk csgrj mi;ksxA
•	 fQuksy vkSj Q‚esZfYMgkbM çdkj ds flUVSu ds fy, 

çfrLFkkiuA
•	 flUVSu] ouLifr VSfuu vkSj olk æko tSls ikjaifjd 

iksLV&VSfuax jlk;uksa ds lkFk csgrj laxrA
•	 peZ ds xhys vafre çlaLdj.k esa okf.kfT;d fo”kSyh flUVSu 

ds fodYi ds :i esa bl ck;ks&i‚yhesfjd flUVSu dk 
mi;ksx djds vPNh xq.koÙkk okys peZ dk mRiknu fd;k 
tk ldrk gSA

•	 Vh,l yksM esa 50 çfr’kr dh dehA

O;kolk;hdj.k dh fLFkfr @ rduhdh & 
vFkZ’kkL=% 
•	 O;kolk;hdj.k dh fLFkfr% bl çkS|ksfxdh dk O;kolk;hdj.k 

igys gh fd;k tk pqdk gSA
•	 bl çkS|ksfxdh dks 1 Vu mRiknu iSekus rd c<+k;k x;k gSA
•	 rS;kj mRikn dk ewY;kadu lh,lvkbZvkj&lh,yvkjvkbZ dh 

ik;yV VSujh vkSj okf.kfT;d VSfuax m|ksxksa esa fd;k x;k 
gSA

LCT07

çkS|ksfxdh :ijs[kk%
•	 {kkj mipkj }kjk Økse ‘ksfoax vif’k”V ls dksystu gkbMªksykbtsV dk lqjf{kr vkSj i;kZoj.k vuqdwy i`FkDdj.kA
•	 ljy cgqydu ds ek/;e ls jh&VSfuax ,tsaV ds :i esa çk—frd cgqyd ds lkFk dksystu gkbMªksykbtsV dk la’kks/kuA
•	 fodflr flUVSu dk mi;ksx VSfuax ds ckn dh çfØ;k ds nkSjku jh&VSfuax ,tsaV ¼flUVSu½ ds :i esa fd;k tk,xkA
•	 fodflr flUVSu ls cus ØLV peZ esa vPNk dlk xzsu vkSj csgrj ifjiw.kZrk fn[kkbZ nhA

çksVhu flUVSu vkSj ØLV peZ

çkS|ksfxdh lkj&laxzg
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tSfod vif’k”Vksa ls ck;ksxSl dk mRiknutSfod vif’k”Vksa ls ck;ksxSl dk mRiknu

çkS|ksfxdh :ijs[kk
çfrfnu mRiUu gksus okys vifjgk;Z vif’k”Vksa esa ls ,d gS jlksbZ dk vif’k”VA Hkkstu dh cckZnh ,d oSf’od leL;k gSA [kk| vkSj 
—f”k laxBu ds vuqlkj mRikfnr Hkkstu dk yxHkx ,d frgkbZ cckZn gks jgk gSA ns’k esa mRiUu gksus okys vf/kdka’k tSfod vif’k”Vksa 
dks ;k rks ySaMfQy esa Qsad fn;k tkrk gS ;k lqvj&ikyu esa Hkst fn;k tkrk gSA bl çkS|ksfxdh }kjk dSaVhu ls fudyus okys [kk| 
vif’k”V vkSj jlksbZ ls fudyus okyh lfCt;ksa@Qyksa ds fNydksa dk mi;ksx pØh; vFkZO;oLFkk vo/kkj.kk ds rgr tSo&ÅtkZ mRiUu 
djus ds fy, fd;k tk ldrk gSA

	

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 ;g çkS|ksfxdh dSQsVsfj;k] gksVyksa vkSj dSaVhuksa ds vif’k”Vksa ds tSfod va’k ds çca/ku ds fy, gSA
•	 mRiUu ck;ksxSl dk mi;ksx lh/ks [kkuk idkus ds fy, ;k fo|qr ÅtkZ mRiknu ds fy, fd;k tk ldrk gSA
•	 MkbtsLVsV dk mi;ksx tSfod [kkn ds :i esa fd;k tk ldrk gSA
•	 500 fdyksxzke çfrfnu {kerk ds ik;yV Lrjh; fu:i.k la;a= dks ^LoPN Hkkjr fe’ku* ds rgr tSo&çkS|ksfxdh foHkkx] 

Hkkjr ljdkj }kjk foÙkiksf”kr fd;k x;k gS vkSj ch ,l vCnqj jgeku fØlsaV baLVhVîwV v‚Q lkbal ,aM VsDuksy‚th] oaMywj] 
psUuS esa ykxw fd;k x;k gSA

•	 lg&ikpu v/;;uksa ls irk pyk fd ck;ksxSl dh mit 0-7 ls 0-9 m3/kg VS u”V gqbZ FkhA

O;kolk;hdj.k dh fLFkfr @ rduhdh & 
vFkZ’kkL=

•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k 

ds fy, rS;kj gS 

•	 mi;ksx fd, tkus okys çeq[k dPps eky%

	 cps gq, [kkus ds vof’k”V] lfCt;ksa o Qyksa ds fNyds

•	 ekU;dj.k Lrj% TRL 6

•	 lsok leFkZu%

	 çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] 

çkS|ksfxdh dk;kZUo;u 

•	 rduhdh & vFkZ’kkL=% 

•	 [kk| m|ksx ls mRiUu Bksl dpjs ds fuiVku ds dkj.k 

Hkwty çnw”k.k vkSj xa/k dh leL;kvksa dk mUewyu

•	 ck;ksxSl mRiknu vkSj MkbtsLVsV dk [kkn ds :i esa 

mi;ksx

TWM01çkS|ksfxdh lkj&laxzg
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ck;ksxSl mRiknu ds fy, peZ’kks/kuky; ds Bksl ck;ksxSl mRiknu ds fy, peZ’kks/kuky; ds Bksl 
vif’k”Vksa dk lg&ikpuvif’k”Vksa dk lg&ikpu

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 vif’k”V ds {ksi.k ds dkj.k i;kZoj.k vFkkZr ok;q] ty vkSj e`nk dks çnwf”kr gksus ls cpkuk
•	 VSujh {ks= esa ¶ysf’kax vkSj MCY;w,,l dh fuiVku leL;k dks de fd;k tk ldrk gS
•	 nqxaZ/k ,oa Hkwty çnw”k.k dh leL;k dks de fd;k tk ldrk gS
•	 peZ’kks/kuky;ksa ds Bksl vif’k”V ls ck;ksxSl mRiknu
•	 i;kZoj.k esa dkcZu mRltZu dks de djuk vkSj bl çdkj dkcZu QqVfçaV esa deh ykuk
•	 la;a= ds lapkyu ds fy, vif’k”V ls mRikfnr ÅtkZ dk iqu% mi;ksx djus ds dkj.k dksbZ vfrfjä mipkj ykxr ugha gS 

•	 peZ ds ifjljksa esa vkSj mlds vklikl lkSan;Z ewY; esa lq/kkj djrk gS

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=

•	 O;kolk;hdj.k dh fLFkfr% çkS|ksfxdh O;kolk;hdj.k çfØ;k/khu gSA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% ekal ds VqdM+s] vkiad
•	 ekU;dj.k Lrj% ik;yV Ldsy IykaV dydÙkk ysnj d‚EIysDl ¼lh,ylh½] dksydkrk esa dk;kZfUor fd;k tk jgk gS & xhys 

otu ds vk/kkj ij ik;yV IykaV dh {kerk 750 fdyksxzke çfr fnu gSA peZdkjksa dks çkS|ksfxdh dk fu:i.k fd;k x;k gSA 
IykaV pkyw gSA 

•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] çkS|ksfxdh dk;kZUo;u 
•	 rduhdh & vFkZ’kkL=% 
•	 VSfuax m|ksx ls mRiUu Bksl vif’k”Vksa ds fuiVku ls tqM+s Hkwty çnw”k.k vkSj xa/k dh leL;kvksa dk mUewyuA
•	 ck;ksxSl mRiknu vkSj MkbtsLVsV dk e`nk daMh’kuj ds :i esa mi;ksxA

çkS|ksfxdh :ijs[kk
vkt Hkkjr ds peZ’kks/kuky;ksa esa Bksl vif’k”V ;kuh ¶ysf’kax ds 
çØ.k dk çca/ku rFkk cfg%L=ko mipkj la;a= vkiad dh nksuksa 
leL;kvksa dk lkeuk djuk iM+ jgk gSA ¶ysf’kax xaHkhj i;kZoj.
kh; [krjk  iSnk djrk gS vkSj iqu% mi;ksx dh laHkkouk nqyZHk 
gSA blh rjg] vkiad MkbtsLVj esa vif’k”V mipkj la;a= ds 
vif’k”V lfØ; vkiad ¼MCY;w,,l½ ds mipkj ds fy, Hkkjh fuos’k 
ykxr dh vko’;drk gksrh gSA bu nks fof’k”V vko’;drkvksa 
dks /;ku esa j[krs gq,] bu nks voLrj ds lg&ikpu ds fy, 
çkS|ksfxdh fodflr dh xbZ gS] ;kuh ck;ksxSl mRiknu ds fy, 
vif’k”V lfØ; vkiad ¼MCY;w,,l½ ds lkFk la;kstu esa Bksl 
vif’k”V dh çfØ;kA xhys otu ds vk/kkj ij 750 fdyksxzke@
fnu {kerk dk ,d ik;yV Ldsy çn’kZu la;a= dydÙkk ysnj 
d‚EIysDl ¼lh,ylh½] dksydkrk esa ykxw fd;k x;k gSA
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tkuojksa ds ckyksa ds vif’k”V ls [kkn tkuojksa ds ckyksa ds vif’k”V ls [kkn 

çkS|ksfxdh :ijs[kk
çh&VSfuax v‚ijs’ku ds nkSjku ,d Vu dPph [kky ls yxHkx 
50&70 fdyksxzke cky fudyrs gSaA Bksl vif’k”V] ckyksa dk 
mi;ksx djds [kkn rS;kj djus dh ,d çfØ;k fodflr dh 
xbZ gSA dsjkfVu gkbMªksykbtsV ¼ckyksa ds {kj.k dk mRikn½ dk 
mi;ksx djds [kkn ds fuekZ.k ds ckn ckyksa ds vif’k”V ds {kj.k 
ds fy, ,d mi;qä thok.kq çtkfr dh igpku dh xbZ gSA iwjh 
çfØ;k 9&10 fnuksa dh le;kof/k esa iwjh dh tk ldrh gSA ;g 
çfØ;k ,d vksj Bksl vif’k”V ds eqís dks lacksf/kr djus ds fy, 
rduhdh lek/kku çnku djrh gS vkSj nwljh vksj foÙkh; fjVuZ 
dh xqatkb’k Hkh çnku djrh gSA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 [kkn tSfod ç—fr dh gSA 
•	 [kkn dh iwfrZ ls /kku dh Qly dh iSnkokj c<+rh gSA
•	 [kkn dh rS;kjh Bksl vif’k”V] cky ds fuiVku ds fy, 

rduhdh lek/kku çnku djrh gSA

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% cktkj esa LFkkuh; :i ls miyC/k [kfut yo.kksa dk mi;ksx ckyksa ds {kj.k ds fy, 

fd;k tk,xkA lw[kh ifÙk;k¡] feêh vkSj pwjk tSlh fefJr lkexzhA
•	 ekU;dj.k Lrj% 1 fdyksxzke ls 500 fdyksxzke Lrj
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] çkS|ksfxdh dk;kZUo;u
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vif’k”V ty mipkj ds fy, vpy  vif’k”V ty mipkj ds fy, vpy  
v‚Dlhdj.k fj,DVjv‚Dlhdj.k fj,DVj

O;kolk;hdj.k dh fLFkfr @ rduhdh & 

vFkZ’kkL=
•	 O;kolk;hdj.k dh fLFkfr% bl çkS|ksfxdh dk 

O;kolk;hdj.k igys gh fd;k tk pqdk gSA
•	 15 xzkgdksa dks ykblsal fn;k x;k ¼Hkkjr vkSj fons’k nksuksa 

esa½A
•	 mi;ksx fd, tkus okys çeq[k dPps eky% —f”k Bksl 

vif’k”V ls la’ysf”kr mRçsjdA
•	 ekU;dj.k Lrj% peZ] oL=] QkekZL;qfVdy] jlk;u] 

dhVuk’kd fofuekZ.k m|ksx] v‚Vkseksckby m|ksx] leqæh 
[kk| çlaLdj.k m|ksx vkSj MkbZ e/;orhZ fofuekZ.k m|ksx 
lfgr Hkkjr vkSj fons’kksa esa dbZ m|ksxksa esa ykxw fd;k 
x;kA bls uxjikfydk vif’k”V ty mipkj ds fy, Hkh 
dk;kZfUor fd;k x;k gSA

•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] 
leL;k fuokj.k] çkS|ksfxdh dk;kZUo;u

•	 rduhdh & vFkZ’kkL=% 
•	 de QqVfçaV dh vko’;drkA
•	 ifjpkyu ykxr ikjaifjd led{k çkS|ksfxdh dh rqyuk esa 

cgqr de gSA

	

çkS|ksfxdh :ijs[kk
çkS|ksfxdh esa pkj ?kVd gksrs gSa ftuesa ls çR;sd esa ;k rks 
uSuks iksjl dkcZu esa vpy cSDVhfj;k@vk;ju MksIM uSuksiksjl 
dkcZu@,atkbe vpy uSuksiksjl dkcZu ‘kkfey gksrs gSaA ?kVd 
vif’k”V ty esa dkcZfud inkFkksaZ ds v‚Dlhdj.k ds fy, 
gkbMª‚fDly jsfMdy Hkh mRiUu djrs gSaA uSuks fNfær lfØ; 
dkcZu ckgjh fNæ lrg {ks= esa dkcZu eSfVªDl }kjk vk.kfod 
v‚Dlhtu ls gkbMª‚fDly jsfMdy mRiUu djrk gSA vif’k”V 
ty esa dkcZfud inkFkksaZ dks vpy eSfVªDl }kjk [kafMr fd;k 
tkrk gSA [kafMr dkcZfud inkFkksaZ dks uSuks fNfær lfØ; dkcZu 
eSfVªDl ds ckgjh fNæ lrg {ks= esa mRiUu gkbMª‚fDly jsfMdYl 
}kjk v‚Dlhdj.k fd;k tkrk gS ?kkuk] if’pe vÝhdk esa 
vkbZvksvkj vk/kkfjr bZVhih ¼1500 ?ku ehVj@fnu½ 

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
de QqVfçaV vko’;drk( dksbZ xa/k mRltZu ugha( ikjaifjd 
çkS|ksfxdh dh rqyuk esa U;wure vkiad mRiknu( çkS|ksfxdh dks 
f>Yyh i`FkDdj.k ds lkFk ,dh—r fd;k tk ldrk gSA

?kkuk] if’pe vÝhdk esa vkbZvksvkj vk/kkfjr bZVhih ¼1500 ?ku ehVj@fnu½ 

oL= m|ksx] fr#Iiqj] rfeyukMq esa vkbZvksvkj vk/kkfjr mipkj la;a= 
¼750 ?ku ehVj@fnu½
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,dh—r lkSj ‘kq”du vkSj ik;jksfyfll çfØ;k,dh—r lkSj ‘kq”du vkSj ik;jksfyfll çfØ;k

çkS|ksfxdh :ijs[kk
‘kgjh {ks=ksa esa uxjikfydk ds Bksl dpjs ds lkFk&lkFk] dsys ds MaBy] 

ukfj;y] xUus dh [kksbZ vkfn tSls js’ksnkj dpjs dh Hkh dkQh ek=k mRiUu 

gksrh gS] ftlds fuiVku ds fy, fo’ks”k mipkj dh vko’;drk gksrh gSA ;s 

dpjs lCth eafM;ksa] nqdkuksa] ‘k‚fiax e‚y vkfn esa Hkkjh ek=k esa mRiUu gksrs 

gSaA blfy,] ck;kspkj vkSj rkih; ÅtkZ dh olwyh ds lkFk bu dpjs ds 

mipkj ds fy, lkSj lq[kkus vkSj ik;jksfyfll dh ,d la;qä çkS|ksfxdh 

dk ik;yV Lrj ij çn’kZu fd;k x;k gSA

blh çdkj] lhost VªhVesaV IykaV esa cM+h ek=k esa mRiUu gksus okys lhost 

vkiad dks lkSj ÅtkZ ls lq[kk;k tk ldrk gS vkSj bl mPp dSyksjh okys 

js’ksnkj vif’k”V ds lkFk ikbjksykbTM fd;k tk ldrk gS] ftlls lrr 

fodkl y{; vkSj jk”Vªh; fe’ku ds mís’;ksa dks iwjk fd;k tk ldsA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 bl çfØ;k çkS|ksfxdh ds lapkyu ds fy, de ÅtkZ dh 

vko’;drk gksrh gS] D;ksafd lkSj Mªk;j lkSj ÅtkZ dk mi;ksx 

djrk gSA ik;jksfyfll ds ekeys esa] rkieku dks cuk, j[kus ds 

fy, vif’k”V ds dSyksjh eku dk mi;ksx fd;k tkrk gSA 

•	 ÅtkZ dh vko’;drk dsoy vif’k”Vksa ds iwoZ&mipkj ¼drjuk] 

;kaf=d ty&fu”dklu] feJ.k vkSj laogu ç.kkyh½] lkSj Mªk;j esa 

tqrkbZ vkSj ik;jksfyfll bdkbZ esa laogu ç.kkyh vkSj Cyksvj ds 

fy, gksrh gSA

•	 lkSj Mªk;j vkSj ik;jksfyfll dk mi;ksx djds ck;kspkj mRiknu 

ls okrkoj.k esa dkcZu mRltZu esa deh vkrh gS vkSj blds dbZ ykHk 

gSa] tSls ‘kwU; vif’k”V vo’ks”k] e`nk daMh’kuj vkSj moZjd ds :i esa 

ck;kspkj dk laHkkfor mi;ksx vkfnA

•	 ik;jksfyfll çfØ;k esa mRiUu Å”eh; ÅtkZ dks xeZ ikuh ds :i esa 

laxzfgr fd;k tk ldrk gS] rFkk bldk mi;ksx lkSj Mªk;j ds Q’kZ 

dks xeZ djus ;k fdlh vU; mi;qä ghfVax vuqç;ksxksa ds fy, fd;k 

tk ldrk gSA

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=% 
•	 O;kolk;hdj.k dh fLFkfr% ik;yV v/;;u iwjk gks pqdk gS vkSj 

O;kolk;hdj.k ds fy, rS;kj gS

•	 mi;ksx fd, tkus okys çeq[k dPps eky% js’ksnkj vif’k”V vdsys ;k 

vU; tSo vif’k”V ds lkFk la;kstu esa

•	 ekU;dj.k Lrj% TRL 4
•	 lsok leFkZu% uxjikfydkvksa] fuxeksa] vif’k”V lapkydksa@v‚ijsVjksa 

tSls fgr/kkjdksa ds fy, çf’k{k.k vkSj fu:i.k ds lkFk rduhdh 

lgk;rk çnku dh tk ldrh gSA

•	 rduhdh&vFkZ’kkL=% [kqys Mai vkSj ySaMfQy esa bu dpjs ds fuiVku 

ds dkj.k laHkkfor i;kZoj.kh; çHkkoksa ¼Hkwty lanw”k.k] xa/k miæo] 

xzhu gkml xSl mRltZu½ dks de djrk gSA bl çfØ;k çkS|ksfxdh 

ds lapkyu ds fy, vko’;d U;wure ÅtkZ vkSj lapkyu ykxr dks 

vif’k”V tujsVj }kjk ogu fd;k tkuk pkfg,A

TWM05
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t

vif’k”V ty mipkj ds fy, vuqØfed  vif’k”V ty mipkj ds fy, vuqØfed  
v‚fDld&,u‚fDld ck;ksfj,DVj ck;ksfj,DVjv‚fDld&,u‚fDld ck;ksfj,DVj ck;ksfj,DVj

çkS|ksfxdh :ijs[kk
fj,DVj cgqr U;wure vkiad mRiknu ds lkFk dksykbMy vkSj fuyafcr d.kksa dks ,d lkFk gVkus esa l{ke gSA fj,DVj esa v‚fDld 
vkSj ,uksfDld tksu ‘kkfey gSaA v‚fDld tksu vojks/ku fof/k }kjk fuyafcr d.kksa dks gVk nsrk gS] vkSj ,u‚fDld tksu v‚fDld 
tksu }kjk fudkys x, Bksl inkFkksaZ dks ipkrk gSA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
de QqVfçaV vko’;drk] de fo|qr ÅtkZ [kir] de ifjpkyu ykxr] çkFkfed jklk;fud vkiad dh rqyuk esa U;wure vkiad 
mRiknuA 

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL= 
•  O;kolk;hdj.k dh fLFkfr% çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% fj,DVj fuekZ.k ds fy, & vkjlhlh@,Qvkjih lkexzh dh vko’;drk gS
•	 ekU;dj.k Lrj% 4 yhVj ¼VSfuax ds ckn vif’k”V ty½] 12 yhVj ¼VSfuax ds ckn vif’k”V ty½ vkSj 18 yhVj ¼lhost½ ds 

fy, csap Ldsy v/;;u Øe’k% 5]7 vkSj 9 eghuksa rd yxkrkj iwjk fd;k x;kA
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] çkS|ksfxdh dk;kZUo;u
•	 rduhdh & vFkZ’kkL=% ifjpkyu ykxr ikjaifjd rduhd dh rqyuk esa cgqr de gS D;ksafd blesa fdlh jklk;fud [kqjkd 

dh vko’;drk ugha gksrh gSA 
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Økse ‘ksfoaXl vif’k”V dks fjMDVsaV ds :i  Økse ‘ksfoaXl vif’k”V dks fjMDVsaV ds :i  
esa mi;ksx djds csfld Øksfe;e lYQsVesa mi;ksx djds csfld Øksfe;e lYQsV

çkS|ksfxdh :ijs[kk
•	 oSf’od Lrj ij] lkykuk yxHkx 0-8 fefy;u Vu Økse 

‘ksfoax vif’k”V mRiUu gksrk  gS] ftlls Hkkjh ek=k esa Bksl 

vif’k”V tek gks tkrk gSA 

•	 çksVhu&vk/kkfjr vif’k”V esa Øksfe;e dh mifLFkfr vU; 

vuqç;ksxksa ds fy, blds  mi;ksx esa ck/kk Mkyrh gSA 

•	 HkLehdj.k vkSj ySaMfQy ds dkj.k Øksfe;e i;kZoj.k esa 

?kqy tkrk gSA le; dh ekax ^Bksl vif’k”V ds dq’ky 

iqupZØ.k vkSj iqu% mi;ksx ds fy, çkS|ksfxdh* gSA 

rnuqlkj] chlh,l fuekZ.k esa de djus okys ,tsaV ds :i 

esa Økse ‘ksfoax vif’k”V  ds LFkk;h mi;ksx ds fy, ,d 

çkS|ksfxdh fodflr dh xbZ gSA 

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk

•	 chvkbZ,l ekunaMksa ds vuqlkj chlh,l dh lHkh 

vko’;drkvksa dks iwjk djrk gSA 	

•	 csgrj ekfLdax vkSj lkaoys peZ dks ,d lq[kn uhyk jax 

çnku djrk gSA 

•	 VSfuax çfØ;k ds nkSjku csgrj FkdkoV vkSj xhys&uhys peZ 

esa Øksfe;e dk leku  forj.kA 

•	 rS;kj chlh,l esa gkbMªksykbTM çksVhu dh mifLFkfr ds 

dkj.k ifjiw.kZrk esa lq/kkj gqvkA

•	 vkfFkZd :i ls O;ogk;Z & mRikn dh ykxr okf.kfT;d 

chlh,l ds cjkcj gSA 

•	 vipk;h ,tsaV ds :i esa Økse ‘ksfoax dk iw.kZ mi;ksxA 

•	 Bksl&vif’k”V fuiVku leL;k dks lekIr djrk gS vkSj 

pØh; vFkZO;oLFkk dh  vo/kkj.kk dks c<+kok nsrk gSA

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA 
•	 ekU;dj.k Lrj% bl çkS|ksfxdh dks lh,lvkbZvkj&lh,yvkjvkbZ dh ik;yV IykaV  lqfo/kk esa 50 fdyksxzke mRiknu Lrj rd 

c<+k;k x;k gSA 
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] çkS|ksfxdh  dk;kZUo;u

WTW01çkS|ksfxdh lkj&laxzg
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eNyh dh Ropk ls dksystu isIVkbMeNyh dh Ropk ls dksystu isIVkbM

WTW02

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 mRikn dh mPp mit

•	 ;g eNyh çlaLdj.k m|ksx ls eNyh dh Ropk ds vif’k”Vksa ds mi;ksx ds fy, ,d LFkk;h lek/kku gSA

•	 ;g çkS|ksfxdh vif’k”V ty ;k Bksl vif’k”V ds mRiknu ;kuh ‘kwU; fuoZgu çfØ;k ls tqM+h ugha gSA

•	 ;g çkS|ksfxdh u dsoy i;kZoj.kh; leL;k dk vpwd lek/kku çnku djrh gS cfYd m|ksx dks egRoiw.kZ foÙkh; fjVuZ lqjf{kr 

djus esa l{ke cukrh gSA

çkS|ksfxdh :ijs[kk
çfØ;k çkS|ksfxdh esa ik¡p pj.k ‘kkfey gSa] ¼d½ {kkjh; 
iwoZ&mipkj] ¼[k½ ykbisl iwoZ&mipkj] ¼x½ gkbMªksfyfll] 
¼?k½ lkaæ.k vkSj ¼³½ Lçs ls lq[kkukA orZeku çfØ;k dh 
fof’k”Vrk ;g gS fd {kkj dh de lkaærk ds lkFk {kkjh; 
iwoZ&mipkj fd;k tkrk gS ftlls dksystu isIVkbM ¼yxHkx 

29-0 çfr’kr½ dh mit esa o`f) gksrh gSA

 

O;kolk;hdj.k dh fLFkfr @ rduhdh & 
vFkZ’kkL=
•	 O;kolk;hdj.k dh fLFkfr% çfØ;k dks ç;ksx’kkyk Lrj 

ij ekudh—r fd;k x;k   

•	 mi;ksx fd, tkus okys çeq[k dPps eky% eNyh dh [kkyA 

vU; lHkh dPps eky Lons’kh gSa  

•	 ekU;dj.k Lrj% ç;ksx’kkyk Lrj ij ekU;

•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] 

leL;k fuokj.k] çkS|ksfxdh dk;kZUo;u

çkS|ksfxdh lkj&laxzg
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ia[k ls dsjkfVu gkbMªksykbtsVia[k ls dsjkfVu gkbMªksykbtsV

çkS|ksfxdh :ijs[kk
dsjkfVust ds mRiknu vkSj mlds lkFk dsjkfVu gkbMªksykbtsV dh rS;kjh çfØ;kA

eqxhZikyu çlaLdj.k m|ksx ls vif’k”V ds :i esa cM+h ek=k esa ia[ks mRiUu gksrs gSa] vkSj bls lqjf{kr :i ls fuiVkus dh vko’;drk 
gSA eqxhZ ds ia[kksa esa dsjkfVu ds :i esa yxHkx 91 çfr’kr çksVhu gksrk gS ftls dsjkfVusl }kjk fuEuh—r fd;k tk ldrk gS vkSj 
ifj.kkeh gkbMªksykbtsV dks dbZ m|ksxksa esa dPps eky ds :i esa mi;ksx fd;k tkrk gSA 

ia[k dk gkbMªksfyfll ¼d½ mPp rkieku vkSj nkc okys HkkSfrd rjhdksa] ¼[k½ {kkj dk mi;ksx djus okys jklk;fud rjhdksa vkSj ¼x½ 
ekbØksfc;y ruko ;k ,atkbeksa dk mi;ksx djds tSo jklk;fud fof/k;ksa ds ek/;e ls iwjk fd;k tkrk gSA

gkbMªksfyfll dh tSo jklk;fud fof/k i;kZoj.k ds vuqdwy] ykxr çHkkoh gS vkSj blds fy, fdlh MkmuLVªhe çlaLdj.k dh 
vko’;drk ugha gSA dsjkfVust fofHkUu dsjkfVul fØ;k/kkjksa dks dq’kyrk ls fuEuh—r dj ldrk gS vkSj bldk mi;ksx peM+k] eqxhZ 
ikyu vkSj lkSan;Z çlk/ku lfgr fofHkUu m|ksxksa esa fd;k tk ldrk gSA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 fodflr çfØ;k ia[kksa ds vif’k”V ds fuLrkj.k ds fy, LFkk;h lek/kku çnku dj ldrh gSA

•	 çfØ;k ykxr çHkkoh gS vkSj bls ‘kwU;&vif’k”V fuoZgu çfØ;k ekuk tkrk gSA

•	 dsjkfVu ikmMj mRikn dk mi;ksx —f”k] eqxhZ&ikyu vkSj lkSan;Z çlk/ku lfgr fofHkUu m|ksxksa esa fd;k tk ldrk gSA

•	 vk;kr çfrLFkkiu ¼vkRefuHkZjrk½

•	 pØh; vFkZO;oLFkk ds fy, vuqdj.kh; e‚My gS] D;ksafd ;g eqxhZ&ikyu m|ksx ds vif’k”Vksa ls foÙkh; fjVuksaZ dh xqatkb’k 
çnku djrk gSA 

O;kolk;hdj.k dh fLFkfr
•	 ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA  

•	 mi;ksx fd, tkus okys çeq[k dPps eky

•	 dPps eky esa thokf.od fo—fr] ehfM;k ?kVd] yo.k vkSj dsjkfVu vif’k”V ‘kkfey gSa] tks Lons’kh :i ls miyC/k gSaA

•	 ekU;dj.k Lrj% ,atkbeh çfØ;k ds fy, TRL 3 vkSj  jlk;u vk/kkfjr çfØ;k ds fy, 4

•	 lsok leFkZu fu:i.k] çf’k{k.k] çkS|ksfxdh nLrkost] mRiknu la;a= lqfo/kkvksa dh LFkkiuk ds fy, Mhihvkj rS;kj djuk] bl 

çkS|ksfxdh ds ykblsal fn, tkus ij O;kolkf;d Lrj ij çkS|ksfxdh ekudhdj.kA

WTW03çkS|ksfxdh lkj&laxzg
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WTW03

peZ’kks/kuky; ds Bksl vif’k”Vksa ls iqutZfur peZ peZ’kks/kuky; ds Bksl vif’k”Vksa ls iqutZfur peZ 

çkS|ksfxdh :ijs[kk
•	 Bksl vif’k”V tSls Økse ‘ksfoax] ;k Økse&eqä ‘ksfoax vif’k”V] 

;k xzkmaM ØLV ;k ifjlfTtr peZ ds fVªfeax vif’k”V] ;k 
cfQax /kwy dks FkeZl&jklk;fud :i ls ¼{kkjh;½ gkbMªksykbTM 
fd;k tkrk gS] blds ckn oSdfYid :i ls ,atkbe ¼çksVht½ 
mipkj fd;k tkrk gSA

•	 dSysaMfjax ds fy, gkbMªksykbTM Bksl vif’k”Vksa dks Ø‚l&fyadlZ] 
,sØsfyd flaVSu] MkbZ vkSj flaFksfVd olk æko vkSj IykfLVlkbtj 
ds lkFk feykdj lajpuk rS;kj dh tkrh gSA

•	 rS;kj dh xbZ lajpuk dk mi;ksx djds dSysaMfjax ,d fjyht 
isij ij cukbZ xbZ flaFksfVd fQYe dh ,d ijr ij dh tkrh 
gSA

•	 var esa] iqutZfur peZ thuks&dksfj;e cukus ds fy, fQYe ds 
Åij diM+s dks fpidkdj flaFksfVd ;k çk—frd diM+s ds lkFk 
lq–<hdj.k fd;k tkrk gSA

  

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 ;g peZ m|ksx ls fudyus okys Bksl vif’k”Vksa vkSj ç;qä@Qsad fn, x, peZ ds mRiknksa ds mi;ksx ds fy, ,d LFkk;h lek/kku gSA

•	 iqutZfur peZ cukus dh ;g uohu çfØ;k u dsoy i;kZoj.kh; leL;k dk vpwd lek/kku çnku djrh gS cfYd m|ksx dks egRoiw.kZ 

foÙkh; fjVuZ lqjf{kr djus esa l{ke cukrh gSA

•	 thuks&dksfj;e peM+k peZ dh rjg lHkh vuqç;ksxksa ds fy, mi;qä gSA twrs] thoup;kZ ds lkefxz;ksa vkSj ifj/kkuksa ds fuekZ.k ds fy, 

mi;qäA

•	 HkkSfrd xq.kksa dk ijh{k.k fd;k x;k vkSj vko’;drkvksa dks iwjk djus okyk ik;k x;kA

•	 ;g çfØ;k çkS|ksfxdh vif’k”V ty ;k Bksl vif’k”V ds mRiknu ls lac) ugha gSA

WTW04

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=
•	 O;kolk;hdj.k dh fLFkfr% çkS|ksfxdh dks mRiknu ifjos’k esa çk;ksfxd Lrj ij ekudh—r fd;k x;k gSA

•	 mi;ksx fd, tkus okys çeq[k dPps eky% ckfQax vif’k”V] ‘ksfoax /kwy] ØLV fVªfeax] vafre fVªfeaxA vU; lHkh dPps eky Lons’kh gSaA

•	 ekU;dj.k Lrj% ik;yV Lrj ij ekU;

•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] çkS|ksfxdh dk;kZUo;u

•	 rduhdh & vFkZ’kkL=% mRiknu ,dd ds fy, iwath fuos’k% 50 oxZ ehVj çfr fnu  ds mRiknu ds fy, yxHkx 82 yk[k #i;s( czsd 

bZou IokbaV ¼chbZih½% yxHkx 18 eghus(

çkS|ksfxdh lkj&laxzg
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ikni vk/kkfjr peZ tSlh lkexzhikni vk/kkfjr peZ tSlh lkexzh

çkS|ksfxdh :ijs[kk
•	 c<+rh tula[;k] lhfer dPps eky vkSj i;kZoj.k laca/kh fparkvksa ds dkj.k] çk—frd lalk/kuksa ls peZ ds fodYiksa dh ekax 

vf/kd gSA
•	 miyC/k peZ ds fodYi eq[; :i ls flaFksfVd cgqyd ls cuh flaFksfVd lkexzh gSa tks i;kZoj.k ds çfr laosnu’khy gSaA
•	 lh,lvkbZvkj&lh,yvkjvkbZ us gky gh esa fofHkUu ikS/kksa ds Hkwls ds vif’k”V ls peZ tSlh lkexzh fodflr dh gSA ikS/ks ds 

Hkwls ls peZ tSlh lkexzh cukus dh çfØ;k dks ^ep v‚Q epusl% ykbQ&LVkby mRikn vuqç;ksxksa ds fy, peZ tSlh lkexzh* 
ifj;kstuk ds rgr miHkksäk mRikn cukus esa laHkkfor mi;ksx ds fy, isVsaV djk;k x;k gSA ¼Hkkjrh; isVsaV vkosnu la[;k 
202211044777½

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 ;g çfØ;k ‘kwU; fuoZgu vo/kkj.kk ds vk/kkj ij fdlh Hkh 

rjy ;k Bksl vif’k”V dks i;kZoj.k esa NksM+s fcuk iwjs la;a= 
Hkwls —f”k vif’k”V mRikn vkSj jlk;uksa dk mi;ksx djrh 
gSA

•	 bl çfØ;k esa de ty dk mi;ksx gksrk gSA
•	 bl çfØ;k esa mi;ksx fd, tkus okys jlk;u lLrs] xSj 

fo”kSys vkSj LFkkuh; cktkjksa esa çpqj ek=k esa miyC/k gSaA
•	 fodflr mRikn lLrk gSA
•	 fodflr lkexzh vklkuh ls u”V gksus ;ksX; vkSj i;kZoj.k 

ds fy, xSj&[krjukd gSA
•	 rS;kj yphyh ‘khV lkexzh dk mi;ksx oL=] peZ] iSdsftax 

vkSj vU; thou ‘kSyh mRikn m|ksxksa esa fd;k tk ldrk gSA

O;kolk;hdj.k dh fLFkfr @ rduhdh & 

vFkZ’kkL=
•	 O;kolk;hdj.k dh fLFkfr% bl çkS|ksfxdh dk O;kolk;hdj.k 

igys gh fd;k tk pqdk gSA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% pkoy dk Hkwlk@

xsgwa dk Hkwlk( i;kZoj.k vuqdwy jlk;u
•	 ekU;dj.k Lrj% TRL 3
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] 

leL;k fuokj.k] çkS|ksfxdh dk;kZUo;u
•	 rduhdh & vFkZ’kkL=% ,d o”kZ ls de dk czsd&bZou

	

LLM01
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LLM01

 

lwMks&dksfj;e % peZ tSlh lkexzhlwMks&dksfj;e % peZ tSlh lkexzh

çkS|ksfxdh :ijs[kk
•	 okuLifrd lzksr ls çkIr çk—frd cgqyd ¼ikni&vk/kkfjr½ 

vkSj CNC ¼fØLVyh; uSukslsyqykst½ dk mi;ksx djds ,d 
lfEeJ rS;kj fd;k tkrk gSA pk; ;k xsgwa ds Hkwls ;k pkoy 
ds Hkwls ds fd.ou ls çkIr lsY;wykst dk mi;ksx djds CNC 
rS;kj fd;k tkrk gSA bl feJ.k dks mi;qä Ø‚l fyadjksa 
vkSj IykfLVlkbtjksa ds lkFk feyk;k tkrk gSA ¼Hkkjrh; 
isVsaV vkosnu la[;k 202211045097½	  

•	 ç—fr esa tSfod :i ls miyC/k Ø‚l&fyadjksa vkSj 
IykfLVlkbtjksa dk mi;ksx fd;k x;kA blds vykok] bl 
lfEeJ dks dikl] fyuu] js;ku vkfn tSls çk—frd diM+ksa 
ds lkFk izcy fd;k tkrk gSA

•	 lexz ;kaf=d xq.kksa ds fy, ijh{k.k fd;k x;k vkSj ik;k 
x;k fd twrksa] thou ‘kSyh ds mRiknksa vkSj diM+ksa ds mRiknu 
dh vis{kk,a iwjk djrk gSA 

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 ikni&vk/kkfjr lkexzhA xsgwa vkSj pkoy ds Hkwls tSls —f”k vif’k”Vksa dk mi;ksx djds 

fufeZr] tSo vi?kVu’khy
•	 twrs] thou ‘kSyh ds mRiknksa vkSj ifj/kkuksa ds mRiknu ds fy, mi;qä
•	 HkkSfrd xq.kksa ds fy, ijh{k.k fd;k x;k vkSj ik;k x;k fd vis{kkvksa dks iwjk djrk 

gS( REACH ekudksa dks iwjk djrk gSA
•	 ;g çkS|ksfxdh] ewY; of/kZr mRiknksa ds fuekZ.k ds fy, —f”k vkSj vU; vif’k”Vksa dk 

çHkkoh <ax ls mi;ksx djus ds fy, ,d ljy vkSj lLrk fodYi çnku djrh gS( ;g 
—f”k {ks= ds fy, i;kZoj.kh; fLFkjrk çnku djrk gSA

•	 bl çkS|ksfxdh ls fufeZr mRiknksa dk mi;ksx miHkksäk oLrq cktkj ds fof’k”V {ks=ksa esa 
peZ ds fodYi ds :i esa fd;k tkrk gSA 

•	 ;g vkfo”dkj pØh; vFkZO;oLFkk çkIr djus ds fy, v{k; lzksrksa ds :i esa vif’k”V 
dk mi;ksx djus dk fodYi çnku djrk gSA

•	 çØe çkS|ksfxdh vif’k”V ty ;k Bksl vif’k”V ds mRiknu ls tqM+h ugha gSS

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=% 
•	 O;kolk;hdj.k dh fLFkfr% çkS|ksfxdh dks ik;yV Lrj vkSj okf.kfT;d Lrj ij 

ekudh—r fd;k x;k gSA vgenkckn vkSj dkuiqj esa O;kolkf;d Lrj ij bldk 
fu:i.k fd;k tk pqdk gSA bl çkS|ksfxdh dk igys gh ,d m|ksx esa O;kolk;hdj.k 
fd;k tk pqdk gSaA 

•	 mi;ksx fd, tkus okys çeq[k dPps eky% lkjk dPpk eky Lons’kh gSA
•	 ekU;dj.k Lrj% okf.kfT;d Lrj ij ekU;
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fujkdj.k] çkS|ksfxdh 

dk;kZUo;u
•	 rduhdh&vFkZ’kkL=% mRiknu bdkbZ ds fy, iwath fuos’k% çfrfnu 50 oxZ ehVj ds 

mRiknu ds fy, yxHkx 62 yk[k #i;ss
	 czsdbou IokbaV % yxHkx 18 eghus
•	 ijkyh tykus ls gksus okys ok;q çnw”k.k dk LFkk;h lek/kku

 

	  
	

	  

LLM02çkS|ksfxdh lkj&laxzg
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IykaVj çs’kj v‚QyksfMax Mk;fcfVd QqV vYlj ds  IykaVj çs’kj v‚QyksfMax Mk;fcfVd QqV vYlj ds  
fy, ,ady QqV v‚FkksZfllfy, ,ady QqV v‚FkksZfll

çkS|ksfxdh :ijs[kk
•	 bl uohu ,ady QqV v‚FkksZfll dks Lons’kh lkefxz;ksa vkSj 

çkS|ksfxdh dk mi;ksx djds vYlj LFky ij ncko de 

djus ds fy, ekudh—r iSj ds vkdkj vkSj Mk;fcfVd 

QqV vYlj ls ihfM+r yksxksa dh fo’ks”k vko’;drkvksa ds 

vk/kkj ij rS;kj fd, x, midj.k ds :i esa fMtkbu vkSj 

fodflr fd;k x;k gSA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 e/kqesg esfyVl us 90 fefy;u ls vf/kd Hkkjrh;ksa dks 

çHkkfor fd;k gSA e/kqesg ls ihfM+r yxHkx 25 çfr’kr 
yksxksa dks muds thoudky esa e/kqesg ds iSj ds vYlj ls 
ihfM+r gksuk iM+rk gS vkSj e/kqesg ds iSj ds vYlj dh 
iqujko`fÙk cgqr vke gSA blfy,] ,ady QqV v‚FkksZfll dks 
fo’ks”k :i ls çHkkfor iSj ds ry ds {ks= ds ncko dks de 
djus ds lkFk&lkFk pky vkSj eqæk dks lgh djus ds fy, 
fMtkbu fd;k x;k gSA

•	 ,ady QqV v‚FkksZfll ds ihNs vkSj vkxs ds ‘ksy ds 
ekudh—r vk;ke vkSj u, fMtkbu fd, x, feMlksy] 
ry ds ncko ds leku forj.k vkSj iSj ds çHkkfor {ks=ksa 
ls cy dks de djus esa enn djrs gSaA

•	 ,ady QqV v‚FkksZfll dks ‘kkjhfjd :i ls dq’ky vkSj 
Lons’kh lkexzh vkSj çkS|ksfxdh dk mi;ksx djds fodflr 
fd;k x;k gS vkSj blfy, v‚Q&n&’ksYQ ,ady QqV v‚FkksZ-
fll dh çkS|ksfxdh ljy vkSj ykxr çHkkoh gSA

O;kolk;hdj.k dh fLFkfr @ rduhdh & 
vFkZ’kkL=% 
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k 

ds fy, rS;kj gS
•	 mi;ksx fd, tkus okys çeq[k dPps eky% FkeksZIykfLVd 

lkexzh] Åijh vkSj lksy lkexzh tks vkerkSj ij QqVfo;j 
ds fuekZ.k ds fy, mi;ksx dh tkrh gSA

•	 ekU;dj.k Lrj% ç;ksx’kkyk Lrj (TRL 4)
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] le-

L;k fuokj.k] lgk;rk] çkS|ksfxdh dk;kZUo;u
•	 rduhdh&vFkZ’kkL=% v‚FkksZfVd fMokbl dk fuekZ.k NksVs 

vkSj e/;e Lrj ds m|ksxksa }kjk fd;k tk ldrk gSA  
Hkkjr vkSj vU; de vk; okys ns’kksa esa bl mRikn dh ekax 
vf/kd gS] blfy, fMokbl fuekZ.k m|ksx jktLo mRiUu 
dj ldrs gSaA

LPR01çkS|ksfxdh lkj&laxzg
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lsjsczy ikYlh ls ihfM+r cPpksa ds fy, opqZvy baVsfytsal  lsjsczy ikYlh ls ihfM+r cPpksa ds fy, opqZvy baVsfytsal  
ds lkFk ck;ks&esDVªksfuDl v‚FkksZfVd fMokblds lkFk ck;ks&esDVªksfuDl v‚FkksZfVd fMokbl

çkS|ksfxdh :ijs[kk
lsjsczy ikYlh ,d vlkekU; efLr”d dh fLFkfr gS tks ekalisf’k;ksa dh Vksu dks çHkkfor djrh gS vkSj cPpksa esa blds fodflr gksus 
dh laHkkouk 1000 thfor tUeksa esa yxHkx 2-1 gSA Hkys gh lsjsczy ikYlh ç—fr esa xSj&çxfr’khy gS] ysfdu ekalisf’k;ksa dh Vksu 
vlekurk fo—fr esa fujarj o`f) dh vksj ys tkrh gS] vkSj ckn esa fodykaxrk vxj iqu%LFkkiu gLr{ksi le; ij ugha fd, tkrs 
gSaA Hkkjr esa] lsjsczy ikYlh okys cPpksa dks fQft;ksFksjsfiLV vkSj muds çf’kf{kr ekrk&firk }kjk ekud ?kqVus V[kus iSj v‚FkksZfll 
vkSj o‚dj dk mi;ksx djds pyuk fl[kk;k tkrk gSA gkyk¡fd] cPpksa ds ldy eksVj QaD’ku esa lq/kkj ugha gks jgk gSA blfy,] 
fujarj vkSj vPNh rjg ls ;kstukc) iquokZl çfØ;k,¡ vko’;d gSaA bl vko’;drk dks iwjk djus ds fy,] lsjsczy ikYlh okys 
cPpksa dh pyus dh {kerk vkSj ldy eksVj QaD’ku dks csgrj cukus ds fy, opqZvy baVsfytsal ¼BioMOD½ ds lkFk ck;ks&esdkVª‚fud 

v‚FkksZfVd fMokbl fodflr dh xbZ gSA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 ;g midj.k csgrj eksVj iqu%LFkkiu ds fy, ?kqVus vkSj V[kus ds tksM+ksa dks lVhd vkSj fofu;fer xfr çnku djrk gSA
•	 ;g midj.k ekud KAFO dk mi;ksx djrk gS] ftls vke rkSj ij iqu%LFkkiu dk;ZØe ds ,d Hkkx ds :i esa mi;ksx fd;k 

tkrk gS vkSj bysDVª‚fud gkMZos;j vkSj l‚¶Vos;j ds lkFk ,dh—r fd;k tkrk gS( blfy, fuekZ.k vkSj lapkyu esa vklkuh 
çnku djrk gS(

•	 blds nks ?kVd gSa] ,d cM+s iSekus ij mRikfnr ¼lsalj] ,Dpq,Vj] fu;a=.k bdkbZ vkSj ikoj lzksr½ vkSj nwljk vuqdwfyr 
¼,DlksLdsysVu½(

•	 fQft;ksFksjsfiLV] çHkkfor cPpksa ds ekrk&firk vkSj iquokZl dsaæ vafre mi;ksxdrkZ gSa(
•	 ck;ks&esdkVª‚fud fMokbl dh çkS|ksfxdh dks v‚FkksZfVd fMokbl vkSj fo’ks”k QqVfo;j ds fuekZrkvksa dks gLrkarfjr fd;k tk 

ldrk gSA

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=% 
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh vHkh O;kolk;hdj.k ds fy, rS;kj ugha gSA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% FkeksZIykfLVd lkexzh] /kkrq Ýse vkSj l‚dsV tks lkekU;r% v‚FkksZfll fuekZ.k ds fy, 

mi;ksx fd, tkrs gSa] Åijh vkSj ,dek= lkexzh tks lkekU;r% QqVfo;j fuekZ.k ds fy, mi;ksx dh tkrh gS] iguus ;ksX; 
lsalj] ,Dpq,Vj] ihlhch vkSj fctyh lzksr ds fy, cSVjhA

•	 ekU;dj.k Lrj% vo/kkj.kk dk lcwr( TRL 3
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] lgk;rk] çkS|ksfxdh dk;kZUo;u 
•	 rduhdh&vFkZ’kkL=% v‚FkksZfVd fMokbl dk fuekZ.k e/;e Lrj ds m|ksxksa }kjk fd;k tk ldrk gSA Hkkjr vkSj vU; de vk; 

okys ns’kksa esa bl mRikn dh ekax cgqr vf/kd gSA fMokbl fuekZ.k m|ksx jktLo mRiUu dj ldrs gSaA

LPR02çkS|ksfxdh lkj&laxzg



36

vR;fèkd BaMs ekSle ls cpko ds nLrkus vR;fèkd BaMs ekSle ls cpko ds nLrkus 

çkS|ksfxdh :ijs[kk
,sls nLrkus fodflr fd, x, gSa ftudk mi;ksx vR;f/kd BaMs ekSle dh fLFkfr tSls &50 fMxzh lsfYl;l esa fd;k tk ldrk gSA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 xq.k/keZ dh lHkh vko’;drkvksa dks iw.kZ djrs gq, gYds otu dk peZ fodflr fd;k x;k
•	 csgrj BaM Å”ekjks/ku vkSj csgrj tdM+u+ dks l{ke djus ds fy, nLrkus esa vf/kd peZ ds mi;ksx ds fy, gLr{ksi fMtkbu 

fd, x,A
•	 vk;kfrr nLrkuksa dh ,d frgkbZ dher ds lkFk lHkh  

xq.k/keZ oSf’od csapekdZ nLrkuksa ds leku

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL= %
•	 O;kolk;hdj.k dh fLFkfr% ;g çkS|ksfxdh O;kolk;hdj.k ds fy, rS;kj gSA 
•	 mi;ksx fd, tkus okys çeq[k dPps eky % peZ vkSj oL= lkexzh
•	 ekU;dj.k Lrj% miHkksäk ijh{k.k mPp ÅapkbZ ij fd, tk jgs gSa
•	 lsok leFkZu% fu:i.k] çkS|ksfxdh nLrkost]  çkS|ksfxdh dk;kZUo;u
•	 rduhdh & vFkZ’kkL=% vkRe&fuHkZjrk dks laHko cuk,xkA 
	

LPR03çkS|ksfxdh lkj&laxzg
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peZ vkSj rkM+ f’kYi la;kstu mRikn peZ vkSj rkM+ f’kYi la;kstu mRikn 

çkS|ksfxdh :ijs[kk
rkM+i= dks ikjaifjd f’kYi {ks= ds fy, laHkkfor dPps eky ds :i esa igpkuk x;k gSA dPpk eky rkM+i= ls çkIr fd;k tkrk gS 
vkSj ikjaifjd :i ls mRikn cukus esa bldk mi;ksx fd;k tkrk jgk gSA lh,lvkbZvkj&lh,yvkjvkbZ us f’kYi {ks= ds fy, rkM+i= 

vkSj peZ ds la;kstu esa mRiknksa dks fMtkbu vkSj fodflr djus ds fy, çkS|ksfxdh fodflr dh gSA

eq[; fo’ks”krk,a @ >yfd;k¡ @ ykHk
•	 dPpk eky Hkkjr ds lkFk&lkFk fo’o Lrj ij Hkh çpqj ek=k esa miyC/k gSA
•	 f’kYi la/kkj.kh; gS vkSj lkexzh tSofuEuhdj.kh; gSA
•	 cgqr de cqfu;knh <kaps vkSj fuos’k dh vko’;drk gSA
•	 f’kYi ds dPps eky ds fy, de fuos’kA
•	 ikjaifjd dkjhxj cgqr dq’ky gSa vkSj peZ ds lkFk la;kstu esa mRiknksa dh ,d ‘k`a[kyk fodflr dh tk ldrh gSA

ykHk%
•	 rfeyukMq ds rkM+i=ksa ls f’kYi ds ikjaifjd Kku ls QS’ku ds lkeku fodflr djukA
•	 rfeyukMq esa rkM+i=ksa dh çpqj miyC/krkA
•	 rkM+ ds f’kYi esa rfeyukMq Hkj esa efgyk Jfedksa dk l’kfädj.kA
•	 ;g f’kYi la/kkj.kh; gSA
•	 lkexzh tSofuEuhdj.kh; gSA

>yfd;k¡%
•	 rkM+i= ls f’kYi m|ksx esa fMtkbu gLr{ksiA
•	 rkM+i= vkSj peZ ds la;kstu ls u, tekus ds QS’ku mRiknksa dk fodklA
•	 rkM+i= ls f’kYi cukus okys dkjhxjksa dh vkthfodk vkSj lkekftd&vkfFkZd fLFkfr esa lq/kkjA

O;kolk;hdj.k dh fLFkfr @ rduhdh & vFkZ’kkL=%
•	 O;kolk;hdj.k dh fLFkfr% mRiknksa dh ,d ‘k`a[kyk fodflr dh xbZ gS vkSj O;kolk;hdj.k ds fy, rS;kj gSA
•	 mi;ksx fd, tkus okys çeq[k dPps eky% rkM+i=ksa ds iSuy vkSj peZ
•	 ekU;dj.k Lrj% ç;ksx’kkyk iSekus ij fodflr
•	 lsok leFkZu% çf’k{k.k] fu:i.k] çkS|ksfxdh nLrkost] leL;k fuokj.k] lgk;rk] çkS|ksfxdh dk;kZUo;u
•	 rduhdh & vFkZ’kkL=% 
•	 Hkkjr esa vuqekfur 8-59 djksM+ rkM+ esa ls yxHkx 5-10 djksM+ rkM+ rfeyukMq esa gSaA
•	 rkfeyukMq & rkM+ mRikn m|ksx ds fodkl vkSj o`f) ds fy, laHkkfor dsaæ & rkM+ mRiknksa ds fu;kZr ds ek/;e ls fons’kh eqæk 

vkdf”kZr djrk gSA
•	 fMtkbu vkSj mRiknksa ds mi;ksx ds vk/kkj ij ykxr dk vuqeku yxk;k tk ldrk gSA
 

LPR04çkS|ksfxdh lkj&laxzg
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1	 peZ m|ksx ls lac) ,tsafl;ka

•	 vkEcwj bdksu‚fed MsoyiesaV v‚xZukbts’ku (AEDO)

•	 dsUæh; çnw”k.k fu;a=.k cksMZ (CPCB)

•	 psUubZ ,ufojksuesaVy eSustesaV daiuh v‚Q VSulZ (CEMCoT)

•	 d‚uQsMjs’ku v‚Q bafM;u baMLVªh (CII)

•	 peZ fu;kZr ifj”kn (CLE)

•	 lh,lvkbZvkj&dsUæh; ued ,oa leqæh jlk;u vuqla/kku laLFkku (CSIR-CSMCRI)

•	 egkfuns’kd] fons’k O;kikj (DGFT)

•	 m|ksx ,oa okf.kT; funs’kd] flM+dks d‚iksZjsV dk;kZy; Hkou (DICSCOB)

•	 ECGC fyfeVsM ¼iwoZ esa Hkkjrh; fu;kZr _.k xkjaVh fuxe e;kZfnr½

•	 fu;kZr fujh{k.k ,tsalh (EIA)

•	 QsMjs’ku v‚Q bafM;u psaclZ v‚Q d‚elZ ,aM baMLVªh (FICCI)

•	 QsMjs’ku v‚Q bafM;u ,DliksVZ v‚xZukbts’kUl (FIEO)

•	 bafM;u VªSM çkseks’ku v‚xZukbts’ku (ITPO)

•	 bafM;u ysnj baMLVªh QkmUMs’ku (ILIF)

•	 baMks&vesfjdu pkSEcj v‚Q d‚elZ (IACC)

•	 baMks&v‚LVªsfy;u pkSEcj v‚Q d‚elZ (IACC)

•	 baMks&teZu pkSEcj v‚Q d‚elZ (IGCC)

•	 baMks&bVkfy;u pkSEcj v‚Q d‚elZ ,aM baMLVªh (IICCI)

•	 baMks&tkiku pkSEcj v‚Q d‚elZ ,aM baMLVªh (IJCCI)

•	 rfeyukMq iksY;w’ku daVªksy cksM (TNPCB)

2	 rfeyukMq esa lkewfgd cfg%lzko mipkj la;a=

•	 vkEcwj VSujh ,¶ywvUV VªhV~eUV daiuh fyfeVsM efyxbZrksi lsDVj

•	 vkEcwj VSujh ,¶ywvUV VªhV~eUV daiuh fyfeVsM rqfrisV lsDVj

•	 ek/koje ysnj eSU;qQsDpjlZ QflfyVh çkbosV fyfeVsM

•	 iYykoje VSulZ baMfLVª;y ,¶ywvUV VªhV~eUV daiuh fyfeVsM

gekjs vkS|ksfxd lk>snkj @  gekjs vkS|ksfxd lk>snkj @  

i.k/kkjdi.k/kkjd
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•	 is#anqjS ysnj baMLVªht bdks&flD;qfjVh çkbosV fyfeVsM 

•	 jkuhisV flM+dks fQfu’M ysnj ,¶ywvUV VªhV~eUV daiuh fyfeVsM

•	 jkuhisV VSujh ,¶ywvUV VªhV~eUV daiuh fyfeVsM

•	 flidksV ,aM flM+dks Qsl II ,aVªsçsU;wj fQfu’M ysnj ,¶ywvUV VªhV~eUV daiuh çk- fyfeVsM

•	 Vkydks fMafMxqy VSulZ ,ufojks daVªksy flLVEl çkbosV fyfeVsM

•	 Vkydks isjukecV VSujh ,¶ywvUV VªhV~eUV daiuh fyfeVsM cDdyiYyh lsDVj

•	 ofuVsd fyfeVsM & oy;EisV lsDVj

•	 fo’kjke VSulZ ,ufojks daVªksy flLVEl çkbosV fyfeVsM

3	 {ks=h; peZ’kks/kuky; la?k dh lwph

•	 bZjksM Le‚y VSulZ ,lksfl,’ku

•	 bZjksM VSujh vksulZ ,lksfl,’ku

•	 fn vkEcwj VSulZ ,lksfl,’ku

•	 fn fMafMxqy VSulZ ,lksfl,’ku

•	 fn iYykoje VSulZ ,lksfl,’ku

•	 fn lkmFk bafM;k VSulZ ,aM MhylZ ,lksfl,’ku

•	 fn f=ph VSulZ ,lksfl,’ku

•	 fn okf.k;EckfM VSulZ ,lksfl,’ku

•	 ek/koje VSulZ ,lksfl,’ku

4	 peZ m|ksx dh lsok esa vU; O;olk; la?k

•	 v‚y bafM;k fLdu ,aM gkbM VSulZ ,aM epZUV~l ,lksfl,’ku (AISHTMA)

•	 bafM;u fQfu’M ysnj eSU;qQsDpjlZ ,aM ,DLiksVZlZ ,lksfl,’ku (IFLMEA)

•	 bafM;u ‘kw QsMjs’ku (ISF)

•	 ysnj dsfedYl eSU;qQsDpjlZ ,lksfl,’ku (LCMA)

•	 bafM;u ysnj çksMDVl ,lksfl,’ku (IIPA)

•	 rfeyukMq ysnj VSulZ ,DLiksVZlZ ,aM baiksVZlZ ,lksfl,’ku (TNLTEIA)

•	 dksydkrk ysnj d‚EIysDl VSulZ ,lksfl,’ku (CLCTA)

•	 lkmFk bafM;k ‘kw eSU;qQsDpjlZ ,lksfl,’ku (SISMA)

•	 QqVfo;j fMtkbu ,aM MsoyiesaV bafLVVîwV (FDDI)

•	 bafM;u QsMjs’ku d‚eiksusUVl eSU;qQsDpjlZ ,lksfl,’ku (IFCMA)
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Hkkjrh; LVkVZvi] efgyk m|fe;ksa vkSj vuqla/kku ,oa fodkl 
@ çkS|ksfxdh esa lh,lvkbZvkj&lh,yvkjvkbZ ds HkwriwoZ Nk= 

m|fe;ksa ds fy, fo’ks”k NwV

lh,lvkbZvkj&dsaæh; peZ vuqla/kku laLFkku peZ dh nqfu;k esa vuqla/kku ,oa fodkl @ çkS|ksfxdh 

ds lcls l’kä laxBu] peZ {ks= dh lrr o`f) vkSj fodkl lqfuf’pr djus ds fy, miHkksäk 

m|ksx ds ykHkkFkZ lHkh vko’;d ckSf)d gLr{ksi] uohu Kku mRikn] ;qxhu fo’ks”kKrk vkSj thoar 

rduhdh&l{kerk dk foLrkj dj jgk gSA

lh,lvkbZvkj ds oSKkfud lkekftd mÙkjnkf;Ro igy ds ,d Hkkx ds :i esa laLFkku çk;ksftr 

@ lg;ksxkRed vuqla/kku ,oa fodkl ds {ks= esa Hkkjrh; LVkVZvi] lh,lvkbZvkj&lh,yvkjvkbZ 

ds HkwriwoZ Nk= LVkVZvi @ m|fe;ksa vkSj efgyk LVkVZvi @ m|fe;ksa ds fy, fuEufyf[kr Jsf.k;ksa 

ds varxZr ,d thoar vfHkçsj.kkRed mik; ds :i esa çkS|ksfxdh ykblsal ‘kqYd esa fo’ks”k NwV 

çnku dj jgk gSA

Js.kh fooj.k ‘kqYd esa NwV

A LVkVZvi 10%

B LVkVZvi @ m|eh $ efgyk 15% 

C LVkVZvi @ m|eh $ lh,lvkbZvkj&lh,yvkjvkbZ HkwriwoZ Nk= 15%

D LVkVZvi @ m|eh $ efgyk $ lh,lvkbZvkj&lh,yvkjvkbZ 
HkwriwoZ Nk=

 20%

lh,lvkbZvkj&lh,yvkjvkbZ laLFkku ds vuqla/kku ,oa fodkl esa 

lh,lvkj QaM fuos’k djus ds fy, d‚jiksjsV~l dk Lokxr djrk gSA

For Enquiry
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