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Disclaimer and Justification  
 Why I am on Biochar? 

I am not:  
• Forest Resources Expert  
• Agriculturist  
I am:  
A Chemical Engineer: Energy and Materials Sciences, Materials 

Engineering and functionalization of the Materials  
 -devise the active charcoal of interests 
  - Focused on Adsorption Science on the charcoal, which follow  
    HSAB Principle, 
 -characterize the materials before and after apply to the field 
 - Impact of/on agri-produce with or without use of biochar  
 - Support on devising industrial productions  
 -Community Sensitization, mobilization and piloting of demonstrative plots 
  
 
 



Vision of ADS 



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. 



Sustainable Forest Management 
• तनेढ �ासनाे पनसावररमस पनुसा्ढो 
किनढो िि�पर  
• तनेढ �ासनाे ंरेढो �मढो  िचन मुलनढो 
बनबस स  
•िि�वाढलप �ररकरमखुी बनबस सपि भनास 
 पभों  नमखु वि �ररकर  
•�ांो िबढस� ढेिन्न वि र ढृिष ्ोडि े 
�समुासिनढ  नस�   

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

https://doi.org/10.3390/f11010027�


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 
agrobased 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.  
 



बसनोचसर= Bio+char   



बसनोचसर�भिढेो�ढे�हो�? 
्ैिवढ पास ाासई पोाेर बिसइ्ढो अरंसर्नन बसनुासई बसनोचसर भििन्. बसनोचसरासई मस्ो 
�ुधसर ंि� हनेुाे बसरीमस रस� ेंपरन्. न�ो ंासा बसनुमनडामस  त�� ा्न �िे हपरनंृह गनसा�ढो 
 त� ा्िासई ढम ंिा ��ढन्. न�ा ेढसबािासई ्िमि मुिि  न्नस ि ेिविधमस �मेन �हनों 
पुनसा ा्. नी �ब ैिबिधाे बसनुमनडामस �िे ढसबाि भसर घ्स ि ठुाो �हनों पुनसा ा्.  

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



बसनोचसर�बिस ि�े�समस�ी� 
  
 बसनोचसर बिस िे �सम�ी �ुुखस न स �ि्ाै बलिे �िु ्�री ् । बसनोचसर ढुिै पिि 

बलि े �सम�ीबस् बिस ि ��ढन् । बसनोचसरढो ासिं िवशेष ंपर खेर ्सिे 
िच्िव्ासई पपरचसाि ंि� नफा  ब ी ढेिन्न भ्मस तनसनस वसनढुो �ापुनों �ि े
ािेखन् । तन�ाै,े 

 धसिढो खेर ्सि ेभु�,  
 ढसठढो धुाो,  
 �खढस हसां सिबंसा,  
 �ुुखस झसरपसन,  
 नोरीढो डसाठ,  
 ढु�ौरो,  
 मढैढो  ोड,  
  खुढो ्ोइास,  
 बसाीढो अवशेष आ�ा  नों ंिा  ोत�सहि ंपरन् ।  
 विमस  शसन मस�समस पसइिे विमसरस न स अनन ्रंाी झसरपसनासई बसनोचसर 

बिस िढो ासिं  नों ंिा �लासह �ाइन् । ्े ्सनस �सम�ी  पाबध �न्, 
तन�ासई रस�ो �ां  �ुढस्र मस�  नों ंासा ंुरसनरीन बसनोचसर बन् ।  

 िच�ो वस िभ्ढेो �सम�ी  नों ंरेमस धुावस आ िे र रस�ो �ां आंो िबलि ेभ्ढोाे 
बसनोचसर बिस िे �सम�ी �ुु खस �िु ्�री �न् ।  



बसनोचसर� तपसािढो��समसनन�िबिध�� 

 



बसनोचसर�बिस ि�ेिबिभ��नपरढस�र�मिे�ि� 



Biochar Production in industrial 
scale 

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

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


Unused Resources 

Ever expanding Invasive plants Weedy biomasses 



Emission comparison  
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�
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�
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बसनोचसर�िभ�ढो�िबजसि� 

On]S6«f]g dfOqmf]:sf]kaf6 lnPsf]  afof]rf/sf] ;Defljt cfGtl/s 
;+/rgf 



Nutrients Supply: Cattle Urine 
Cattle Urine contains  
The effluent  has  
    95% of its content being water, 2.5% urea and the remaining 2.5% a mixture of 

minerals, salts, hormones and enzymes. 
 
 Sulphur,  phosphate, potassium, sodium, manganese, carbolic  acid, iron, silicon, 

chlorine, salt, enzyme and hormones.  
   
Total N in the cow urine ranged from 6.8 to 21.6 g N litre−1, of which an average of: 
•  69% was present as urea,  
• 7.3% as allantoin,  
• 5.8% as hippuric acid,  
• 3.7% as creatinine,  
• 2.5% as creatine,  
• 1.3% as uric acid,  
• 0.5% as xanthine plus hypoxanthine,  
• 1.3% as free amino acid N and  
• 2.8% as ammonia. 



Illustrative mechanism  

 https://www.sciencedirect.com/science/article/pii/S0048969719344158. 
Biochar bound urea boosts plant growth and reduces nitrogen leaching 

https://www.sciencedirect.com/science/article/pii/S0048969719344158�


२. Benefit of Biochar (बसनोचसरढो�फसइास) 

• वसनमुरडाीन: CO2  त�्ािमस�ढिम� 
 िव�ढो�१०% खेिननोगन�्िमिमस�Biochar रसिखनो�भिे�२९�अवा�
 ्ि�बरसबरढो�CO2*  त�्ाि�ढम�ंाा् �� 
• ढसवािासई��मसनेर�रस�े, मस्ोढो�N2O र�methane (the main 
 source of methane is from livestock)  त�्ाि�ढम� ं ि�, 
फोहोरबस्�ििसढि�ेCO2 मस�स�ढम�ंाा् )  
• (मस्ो/ढृिष): मस्ोढो� वारनस�ब स ि;े खडेरी�वस�बस ी��समिस��  
     ंिा��से; मस्ोमस�ढसवािढो�मस�मस�वृि�; न�ाे�मस्ोमस��ि�े
 भसरी��धसन�ुर�अनन� ाषूढह�ासई�पिि�ह्स ा् 
• �मुासन,  �ों�र�विढो�्ैिवढ�पास ाढो� नों;  
• माढो�अभसब�ढम�ंिा 

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



ढ�स�पास ाह�� 

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

Pyrolysis  Lantana  

Banmara  

Bamboo  

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


बायोचारको गणुस्र  

How much biochar should  apply to soil? 
• It depends on soil tilth, nutrients, pH, texture 

(sand, clay,.....), 
• Generally, range is 0.5-5 Kg/m2 (5-50 t/ha), 
• Clay soil (िचम्सइाो�मस्ो) more benefited from 

heavy application  

 



Nutrient upload Potential to Biochar 

Urine sources 
• There are 7.2 million head of cattle and 

5.4 million head of buffalo in Nepal. In 
2016, 3,000 dairy farms and 424 buffalo 
farms were registered. Around half of the 
number of dairy farms are really small, and 
have around five to ten animals per farm. 

  
 

Scope of Urine in Nepal 
• In Nepal, average urine production per day 

per animal would be about 6 and 9 litres 
in cattle and buffaloes respectively.  

• Total Urine: 91,800KL 
Assumed that 50% can be stored or 

collected= 45,900KL 
And annual urine collection = 1,67,53,500 KL 
¼ biochar can adsorb the urine: 41,88,375Ton  
 
Urea present in urine: 104,709 Ton  
(Organic Fertilizer equivalent to chemical 

fertilizer) 
 
 
 
 

Source: statistics from the Ministry of Livestock Development and 
http://www.fao.org/3/t0706e/T0706E04.htm 
 

The total requirement of the chemical 
fertilizer for this fiscal year has been 
estimated to be 307,700 tonnes, including 
180,000 tonnes of urea, 120,000 tonnes of 
Diammonium phosphate (DAP) and 7,500 
tonnes of potash. Jul 27, 2018.  
 

http://www.fao.org/3/t0706e/T0706E04.htm�


Scoping of biochar production:  
Total forest coverage: 59,62,438 hectare 
Litter extraction possibolity:1.18Ton/h 
Forest Residue extraction: 6Ton/h 
Annual biomass extraction scope:                  
35,774,628+7,035676 Ton=4,28,10,304 Ton 
Accessibility,  conversion possibility, other 
situation may lead 1/5 extraction= 856,206 Ton 
    

Forest residue  



�पसाब स�ह्को बायोचार �नमारण  



 
४. िेपसामस�बसनोचसरढो� नों�न स�

अधननि 
 



Godhavari 

बसनोचसरढो�िपेसाढो�खनेीमस� नों� 
ंोाभ�डस, आाु�, पनस्�, ्ौ�, मढै, रसमनोपरनस, धसि�, बोडी�, ढेरस, ढफ�, 

िचनस, ने्प�स, फ��, ख�ुसािी, बनास� 

-ADB Project  
-Darwin Initiative, UK 



STUDY AREA 

Location: Rithepani, Kawasoti, 
Nawapur Municipality, Kawasoti, 
Gaindaki Province 
Altitude: 168 
Latitude: 27.7671°N  
Longitude: 87.8157°E  
Temperature:31.09°C 
Precipitation:8.13mm 

32 



Research and application  

33 

Urine enhanced Biochar  Designing plot for maize cultivation  

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



Soil  properties  

Source: NAST  

 
 

• Carbon (T3 and T4) - 
(1.42 to 2.56% and 1.51 
to 2.17% respectively) 
 

• pH (10t/ha) - (4.67 to 
5.57-%) 
 

• Potassium- T4-210ppm 
 

• Nitrogen— T4- 0.423% 
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इासमढो�िचनसमस�ंपर्ढो� नों� 

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



बिनापरुढो�ख�ुसािी�खनेी� 



फ��� तपसािढो�ढो� लाेु न�ब�ृी� 
Pumpkin yield with urine enriched biochar  

७५० �कलो बायोचार/हे 
८  मी३  �पसाब/ हे  

 
p < 0,0001 

 
उतपाानमा  भको  वृ द्: 

 
४०६% �पसाब मात ्ैनभा  
१८५% बायोचात मात ्ैनभा  

Schmidt et al. (2015) 



Pumpkin yield with urine biochar 



परसमशा�आबेनढ:  

अिभनसिढनसा�� 
• बसनोचसरढो�आबेनढनस�बोध�ंिुा�

भनो?  
• बसनोचसर�घरसन�ी�नबराे� तपसाि�

ंिा���ढन्�्सनो�ासग्? 
• बसनोचसरढो�औ�ोिंढ� तपसाि�

ंिा�नहसाढो��ुझसब�र��हनों�ढसनो�
रहिे्�? 

• बसनोचसरढो� तपसाि�र�
ब्सरीढररमस�िीिन�ििनममस�ढे�
ंासा��वा�ुाभ�बिस ि���ढन्? 

 

 �मी/ांसिी�ढनसा� 
• बसनोचसर�्सनो�ढसाो, 
झनझप्ाो�नर�्िनस�रं � तनक�
्ोिडि�े �ों��रचसािमस�
नहसाढो��ची�पासनो? 

• ढे�भनो�भि�ेनो� �ों��रचसाि�
ंिा� त�सही��िु�न्? 

• �सिस�धेरै��ढ�ठुाो� ोरै�� �ों�
रस�ु� पनु��ठस�ु�न्?  
 



धननबसा� 

आ� ाढ��हनों�र��हढसना� 
• ADB project – नाकर , कव �ष 

�बकास मन्ालय,    
• Darwin Initiative- Royal 

Botanical Garden UK, Forest 
Action Nepal   

• िीिन�न स�नो्िस�आनों,  
 ंणडढ�� ाशे� 

 
भौिनढ��हनों� 
• बि� पभो�स��मुहह��्बम�

 पभो�सह��� 

•बसनोइि्�� नोंशसासढस�
अि�ुनधसिढनसा�्बम��मपरूा�
िस��पपरबसर�र� 
• िपेसा��रढसर�� 
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