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िव�को लक: �दगो िबकास   



�दगो िबकासका पाचं मन�  

United Nations DPI 4 

समदृ्�ध ध �बकसधध 

जनतकध धिज �बकध 

सहबकयरध 
समतकध धशकिनतधध 



�दगो िबकासका ितन आयाम: 
• �दगो िबकासको प�रभाषा िभ� भिबषयको िनरनतरतामा 
कुनै समझझता नगनन ग�र बततमानको आबआयकताको 
प�रप�ूतत पदतर| 

• यो ल�य भटेन तीन आयामको सयंोजन  ित आबबयक 
र: 

 आ�थतक विृि, सामािजक समावेशीकरण र बातावरण 
सरंकण 

United Nations DPI 5 



Sustainable Nepal  
• Considering the current size of economy, Nepal will have a 

big financing gap to meet the SDGs targets by 2030.  
•  Nepal needs technological support for SDGs 

implementation like the smart technology for small-scale 
agro-based entrepreneurs and low carbon emission 
engineering for industrial outputs.  

• Nepal needs capacity building in these areas therefore it 
has strengthened the partnership with private sector, 
cooperatives, civil society organizations, development 
partners and international community.  

• Goal 17-Means of SDGs implementation: Four 
components like finance, technology, institutions, capacity 
and partnership are vital means of SDGs implementation. 
These components have synergy effect as one component 
complements and supplements to another.  
 



Unused land in every 
community besides deforested 
land 

Unmanaged Land 

Outgoing Human resources  

Problem 1: 

Under Exploitation of Resources 

 Rivers banks, sides of the highways, buffer zone to 
     forests, unoccupied land at forest are not used for  
    the purpose.  
There is no extensive exploration of many Natural 
     resources has been carried out yet 
 Desperate youth searching job has left the country 

Unaccounted mining 
natural  resources 



Major Problem Bioenergy: 

Farming Practices Comparison 

Fun/ Passion/ 
academic career 

https://en.wikipedia.org/wiki/Biodiesel_by_region 

Industrial 
processing 

Cost 
Comparison?
?? 
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आ�वसबक ध
Invention  

खोजीधध
Discovery 

बजैािनक जानको चरण र आवरपह�   

Science 

Technology  

Innovation  

Invention 

Discovery 
Innovation  



�िबिध  

िजबन िजउने िसप 

िबजान/ नसुनधान  

योजनाब� जान  

बआत ु/बजार 
िसजतनशीलता/ 

उ�मशीलता  

नवपवतरनध 

नव�वततन: जान, बजार र िसपको सयंोजन  



समिृिको मलू आधार  

नव�वततन िबना 
िबकास/समृिि 
समभब रैन   



उपयोगबाद vs �दगोिबकास  

Our Current Practice  Our future goal 



Biomass Energy Strategy, 2017  
• 7. Objective  
The objectives of strategy are mentioned as follows:  
• 7.1. To contribute to energy supply and energy security 

by generating energy through management of 
agriculture forest residues and organic wastes from 
municipal, urban and industrial areas. 

• 8. Strategy  
 To achieve above mentioned objectives, the following 

strategic measures will be adopted:  
8.1. To increase production of sustainable biomass energy 

by utilizing agriculture, forest residues and organic 
wastes. 



नाआ्ल ेबायोमास समबिनध  
गरेका �यासह� 

 



Bioenergy  LaBoratory 

Biomass LaBoratory ध
Biobriquette and Biochar 
Improved Cooking Stoves 
  Waste to energy/ management of Invasive plants   

Bio-FueL LaBoratory 
 Jatropha, castor and non edible oil  
 Waste cooking oil 
 fuels from waste plastics 
  Blend fuels 

Cost competitive Biodiesel (Target)  

jatropha oil  waste cooking 
oil  

Natural rocks 

Microalgae and others 

Optimization of rocks  
for trans-esterification 

Practical Application: Power Generation 
Collection  of waste cooking 

oil from a  restaurants 
Transesterification 

Biodiesel Fuel 

Diesel Power Generation 
Power Supply to the laboratory 

उत्कानमकध भबोधवदृ्�: 
४०६% �पसाब मात ्ै भा  
१८५% बायोचार मात् 

ै भा  

nepaL academy oF science and technoLogy 
FacuLty oF technoLogy   

Compensating the total 
petroleum import 

expenditure 

Waste Cooking 
Oil BDF (x104 t/y) 

Compensating the diesel import 
expenditure 

Jatropha O
il (x10

6 t/y) बायोचार भनकेो के हो ? 
जैिवक पदाथतलाा पोलरे बनाइएको 
 ंगारजनय बआतुलाा बायोचार 
भिननर| बायोचारलाा मा्ो सुधार 
गनन हतुेले बारीमा रा� ेग�रनर. यसो 
गदात बायुमन्लमा उतस�जतत �ने 
ह�रतगहृ गयाासको उतसजतनलाा कम 
गनत स�कनर. यसल ेकाबतनलाा जिमन 
मुिन थन्याउने िविधमा समेत 
सहयोग पयुातउार| यी सब ै िबिधल े
बायुमन्लमा �ने काबतन भार 
घ्ाउन ठुलो सहयोग पुयातउार | 

जिैवक उजात ( Bio-energy) 
जैिवक उजात भ�ाले जैिवक�ोतजनय 
निबकरणीय कुन ैपिन बआत ुया पदाथतलाा  
�सोधन या �पानतर गरी  िनकािलने 
उजातलाा जनाउा दरछ 
ब�गर् ररधध

o जैिवक ठोस पदाथतमा िन�ीत उजात 
(उदाहरण: Bio-briquettes, Biochar) 

o जैिवक पदाथतबा् िनआकन ेइनधनजनय उजात 
(Biofuel: Biodiesel and Ethanol ) 

o जैिवक पदाथतबा् िनआकन ेगयास उजात 
(Biogas and Gasifier ) 

o सुधा�रएको चुलो (ICS) 
 Charring different kinds of Biomasses to convert into biochar and biobriquettes 

Test result of effluents while 
charring biomasses 

Mixing the biochar with Urine 
for nitrification of  Biochar 

Practical application of Biodiesel at Laboratory The production Results of Pumpkin 
using Biochar and  its competitors  

Potential of biodiesel production in the country  

Contact: Dr. Rabindra Prasad Dhakal, 
Incharge of Laboratory and Faculty Chief. 
Email: Rabindra.dhakal@nast.gov.np 
Tel: 977-1-5550813 

mailto:Rabindra.dhakal@nast.gov.np�


जिैवक उजात ( Bio-Energy) 

 जिैवक ठोस पदाथतबा् िन�ीत उजात (Bio-briquettes) 
 जैिवक पदाथतबा् िनआकन ेतेलीय उजात (Biofuel) 
 जैिवक पदाथतबा् िनआकन ेगयास उजात (Biogas) 
 सुधा�रएको चलुो  

यसले िविभ�  बआथामा रहकेा जिैवक पदाथतबा्  नय उपयोगी 
उजातमा �पानतरीत भा �ा� �ने उजातलाा जनाउारछ छ  



बायोचार= Bio+char   





Unused Resources 

Ever expanding Invasive plants Weedy biomasses 



क�ा पदाथतह�  

Source:  https://carbonationmachine.net/biomass-pyrolysis-plant-sale/ 

Pyrolysis  Lantana  

Banmara  

Bamboo  

https://carbonationmachine.net/biomass-pyrolysis-plant-sale/�


२. Benefit of Biochar (बायोचारको फाइदा) 

• वायमुं् लीय: CO2 उतसजतनमा किम  
 िव�को १०% खेितयोगय जिमनमा Biochar रािखयो भने २९  वत 
 ्न बराबरको CO2* उतसजतन कम गदतर   
• कावतनलाा समातेर रा�े, मा्ोको N2O र methane (the main 
 source of methane is from livestock) उतसजतन कम  गनन, 
फोहोरबा् िनआकन ेCO2 मा�ा कम गदतर)  
• (मा्ो/कृिष): मा्ोको उवतरता बबाउन;े ख्ेरी वा बाबी सामना    
     गनत ससे; मा्ोमा कावतनको मा�मा वृिि; यसले मा्ोमा �न े
 भारी  धात ुर  नय �दषूकहरलाा पिन ह्ाउार 
• समुदाय, उ�ोग र वनको जैिवक पदाथतको �योग;  
• मलको  भाब कम गनत 

* Johannes Lehmann, a professor of agricultural science at Cornell University . 



बायोचार भनकेो के हो ? 
जैिवक पदाथतलाा पोलेर बनाइएको  ंगारजनय बआतुलाा बायोचार भिननर. बायोचारलाा मा्ो 
सुधार गनन हतेुले बारीमा रा� ेग�रनर. यसो गदात बायुमन्लमा उतस�जतत �न ेह�रतगृह गयाासको 
उतसजतनलाा कम गनत स�कनर. यसल ेकाबतनलाा जिमन मुिन थन्याउन ेिविधमा समेत सहयोग 
पुयातउार. यी सब ैिबिधले बायुमन्लमा �न ेकाबतन भार घ्ाउन ठुलो सहयोग पुयातउार.  

http://www.biochar-international.org/biochar 



Biochar Perspective  



Flash point Tester 
- To test the flash point 
of       various fuels 

FT-IR 
-To culture the microbes  
-To provide thermostat 
condition for temperature 
sensitive procedure 

Viscometer 
To determine the viscosity of 
the BDF and other liquid  

                             HPLC 
-To separate the liquid 
from the mixture 
-To analyze  the 
constituents   

Muffle furnace  
- To determine fixed 
carbon, moisture 
conetent and VOC 

Biofuel Research Lab  Elemental Analyzer 
-To analyze the C,H,N,S of any fuels,  
biopolymers, and organic content 
--To determine the  food value of the 
foods 

Gas emission analyzer 
To measure CO, CO2, 
 Hydrocarbons, Nox  
Temperature and air  
fuel ratio 

Bomb Calorimeter  
for calorific value determination of 
fuel and food. 

गरुस्र पपररर्ा  ागग ैभौ्् पपूाररार  

                               XRD 
-To analyze the crystalline/ amorphous state 
of the materials  



ना�मा भएका �यासह� : फरक फरक 
�कृितका भ�ीह�  



ज्�ू् पभाथर  योरा ा  

Raw materials and samples 

Breaking strength  

Ignition temp, Furnace,  

Calorimeter 

Cooking stove 

Biochar Preparation 

Improved Cooking Stove 

Biobriquettes Research 
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Scaling up of the Technology  

Lab scale Biodiesel reactor 
1 L Capacity 

Biodiesel Reactor  Proto 
type; 100 L/Day 

Waste cooking oils and  
Non-edible oils 

Lab Field 
Trial 



ज�मनमु�नधखकडलमकध् म् कातध�व्��काध�कयोोक ध�नकउउ ादधनन्क�लधममहलकध 

बायोचार बनाउने परमपराग् च न  

Kindly supplied by Prof. Joseph and Ms. Shanny Cambell 



बायोचार उतपादनको सामानय िबिध   

 



Sustainable Forest Management 
•�तयेक सदआयले पयातवरणमा पयुातएको 
कितको िन�पण  
•�तयेक सदआयले गरेको �मको उिचत मुलयको 
बयबआथा  
•िन�वतकलप संरकणमखुी बयबआथापन भनदा 
उपभोग उनमखु वन संरकण  
•�दगो िबकास केिन्त वन र कृिष जोडन े 
सामुदाियक �यास   

Forests 2020, 11(1), 27; https://doi.org/10.3390/f11010027 

https://doi.org/10.3390/f11010027�
https://doi.org/10.3390/f11010027�
https://doi.org/10.3390/f11010027�
https://doi.org/10.3390/f11010027�
https://doi.org/10.3390/f11010027�
https://doi.org/10.3390/f11010027�


Biochar Production in industrial 
scale 

http://www.colobiochar.com/biochar-production.html 

http://www.colobiochar.com/biochar-production.html�


Emission comparison ध
Even with difficult feedstocks like wet eupatorium shrubs or rice husks the emission 

are far lower than any other known low tech pyrolyses 

Kon-Tiki 

PIC  
products of incomplete 
combustion 
 
TSP: total suspended 
particulate 

https://journals.plos.org/plosone/article/figure?id=10.1371/journal.pone.0154617.g001 

https://journals.plos.org/plosone/article/figure?id=10.1371/journal.pone.0154617.g001�


ध
४. नेपालमा बायोचारको �योग तथा 

 धययन 
 



Godhavari 

बायोचारको नपेालको खतेीमा �योग  
गोलभ�्ा, आलु , पयाज , जझ , मकै, रामतो�रया, धान , बो्ी , केरा, कफ�, 

िचया, तेजप�ा, फस�, खसुातनी, बनदा  

-ADB Project ध
-Darwin Initiative, UK 



Research and application  

36 

Urine enhanced Biochar  Designing plot for maize cultivation  

Maize at the time of maturity Elemental Analyzer (Euro EA)  



Some glimpses of its activities on Biochar! 

समुाकयसउाध
बकम,ध

पक �्�बध
प�श�शध

भ�मधतकल�मध 



काम -कमयुिन्ीसगं,  
िबजान- उतपादन र िनमातणसगं 
�िबिध- िबकास र समिृिसगं    



 

 कसकय�नबधमलध
जसतदधबकमधाननध
मलबोध � यक:ध
बायोचार  



म मरे पिन मरेो बायोचार बनाउनु भ�े “कमाउंद ैपढद”ै गरेका िब�ाथ� बायोचार र 
 कातिनक कृिषमा काम गद�  



इलामको िचयामा ग�रएको �योग  

2 t / ha of biochar 
600 l / ha cow urine 



बिनदपरुको खसुातनी खतेी  



फस� उतपादनको को उलललेय बिृी  
Pumpkin yield with urine enriched biochar  

७५०ध�बलोध�कयोोक /हन 
८ध मी३धध�्सक�/ हनध 

 
p < 0,0001 

 
उत्कानमकध भबोधवदृ्�: 

 
४०६% �पसाब मात ्ै भा  
१८५% बायोचार मात ्ै भा  

Schmidt et al. (2015) 



Way Forward 
• Natural Resource assessment, Problem Identification, Technology 

development  or acquisition, Technology adoption are Technology 
dissemination could be 5 pillars of sustainable developments. 

• Subsistence farming system has to be replaced by modern 
practices using Science and Technology to lure the youth in 
Agriculture. 

•   Sustainable development through Energy generation, soil 
amendment,  environment protection, productivity enhancement 
and employment generation can be done by innovative ideas 

•  Collaborative research,  invest intensive,  market oriented 
farming, modernization of farm approaches can bring the youth in 
the field.  



धनयबाद  

आ�थतक सहयोग र सहकायत  
• ADB project – नकबर ,धबृ�षध

 �बकसधमन्कलय, धधध
• Darwin Initiative- Royal 

Botanical Garden UK, Forest 
Action Nepal  ध

• नीित तथा योजना आयोग,  
 गण्क� �दशे  
भझितक सहयोग  
• बन उपभो�ा समहुह� एबम 
उपभो�ाह�   

•बायोइनज� �योगशालाका 
 नसुनधानकतात एबम समपणूत 
ना� प�रबार र  
• नपेाल सरकार   
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