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Bioenergy Technology Laboratory 

Biomass  
 Biobriquette and Biochar 

 ICS 
   Waste to energy 

 
 
 
 

Biofuel & plastofuel 
 Jatropha, castor and non 

edible 
 Waste cooking oil 
 fuel from waste plastics 
  Blend fuels 
 

 



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 
•�त्ये सदस्यल पयार्वरणम पयुार्एक 
क्षित िन�पण  
•�त्ये सदस्यल गरेको �मको उिचत मुल्यक 
ब्यबस्  
•िन�वर्कल संरक्षणमु ब्यबस्था भन्द 
उपभोग उन्मु वन संरक्  
•�दगो िबकास केिन्� वन र कृिष जोड्न  
सामुदाियक �यास   

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.  
 



बायोचार= Bio+char   



बायोचार भनकेो क हो ? 
जैिवक पदाथर्ला पोलेर बनाइएको अंगारजन् बस्तुला बायोचार भिनन्. बायोचारलाई माटो 
सुधार गन� हतेुले बारीमा रा� ेग�रन्. यसो गदार बायुमन्डलम उत्स�जर �ने ह�रतगृह ग्याँसक 
उत्सजर्नल कम गनर स�कन्. यसल ेकाबर्नला जिमन मुिन थन्क्याउ िविधमा समेत सहयोग 
पुयार्उँ. यी सब ैिबिधले बायुमन्डलम �ने काबर् भार घटाउन ठुलो सहयोग पुयार्उँ.  

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



बायोचार बनाउन ेसामा�ी  
  
 बायोचार बनाउने साम�ी सुख्ख तथा सिजलै बल्न �नु ज�री छ । बायोचार कुनै पिन 

बल्न साम�ीबाट बनाउन स�कन् । बायोचारको लािग िवशेष ग�र खेर जाने 
िचजिवजलाई प�रचालन गन� तफर  बढी केिन्� भएमा त्यस् वस्तुक सदपुयोग �न े
दिेखन् । त्यसैल, 

 धानको खेर जान ेभुस,  
 काठको धुलो,  
 �खका हाँगािबगाँ,  
 सुख्ख झारपात,  
 तोरीको डाँठ,  
 कुसौरो,  
 मकैको ढोड,  
 उखुको छोइला,  
 बालीको अवशेष आ�द �योग गनर �ोत्साह ग�रन् ।  
 वनमा �शस् मा�ामा पाइने वनमारा तथा अन् जंगली झारपातलाई बायोचार 

बनाउनको लािग �योग गनर सल्ला �दइन् । जे जस्त साम�ी उपलब् �न्, 
त्यसला रा�ो सँग सुकाएर मा� �योग गदार गुणस्तरी बायोचार बन् ।  

 िचसो वा िभजकेो साम�ी �योग गरेमा धुँवा आउने र रा�ो सँग आगो नबल्न भएकोले 
बायोचार बनाउने साम�ी सखु्ख �नु ज�री �न् ।  



बायोचार उत्पादनको सामान्य िबिध 

 



बायोचार बनाउन ेिबिभ� त�रका र मिेसन  



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�
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बायोचार िभ�को िबज्ञा 

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 (बायोचारको फाइदा) 

• वायमुडंलीय: CO2 उत्सजर्नमा कि 
 िव�को १०% खेितयोग्य जिमनमाBiochar रािखयो भने २९ अवर्
 टन बराबरको CO2* उत्सजर्न कम गदर् 
• कावर्नलाई समातेर रा�, माटोको N2O र methane (the main 
 source of methane is from livestock) उत्सजर्न क गन�, 
फोहोरबाट िनस्कनेCO2 मा�ा कम गदर )  
• (माटो/कृिष): माटोको उवर्रता बढाउन; खडेरी वा बाढी सामना    
     गनर् स� ; माटोमा कावर्नको मा�मावृि�; यसले माटोमा �न े
 भारी  धात ुर अन्य�दषूकह�लाई पिन हटाउँछ 
• समुदाय, उ�ोग र वनको जैिवक पदाथर्को �यो;  
• मलको अभाब कम गनर 

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



क�ा पदाथर्ह� 

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

Pyrolysis  Lantana  

Banmara  

Bamboo  

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


बायोचारको गणुस्तर 

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 (िचम्टाइलो माट) 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�हतको बायोचार �नमार्ण 



 
४. नेपालमा बायोचारको �योग तथा 

अध्यय 
 



Godhavari 

बायोचारको नपेालको खतेीमा �योग  
गोलभ�डा, आलु , प्याज, जौ , मकै, रामतो�रया, धान , बोडी , केरा, कफ�, 

िचया, तेजप�ा, फस�, खसुार्न, बन्दा 

-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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इलामको िचयामा ग�रएको �योग  

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



बिन्दपुरको खुसार्नी खेत 



फस� उत्पादनको को उल्लेख्य बृ 
Pumpkin yield with urine enriched biochar  

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

 
p < 0,0001 

 
उत्पादनमा भएको वृ द्: 

 
४०६% �पसाब मातर्ै भन् 
१८५% बायोचार मातर्ै भन् 

Schmidt et al. (2015) 



Pumpkin yield with urine biochar 



परामशर् आबश्:  

अिभयानकतार्  
• बायोचारको आबश्यकता बोध गनुर

भयो?  
• बायोचार घरायसी तबरले उत्पादन

गनर् स�कन्छ जस्तो ल? 
• बायोचारको औ�ोिगक उत्पादन

गनर् यहाँको सुझाब र सहयोग कस्त
रहनेछ ? 

• बायोचारको उत्पादन र
बजारीकरणमा नीित िनयममा क 
गदार् सवर्सुलभ बनाउन स�क? 

 

उ�मी/लगानी कतार् 
• बायोचार जस्तो काल, 
झन्झ�टलो तर जनतास ग �त्य
जोिडन ेउ�ोग संचालनमा 
यहाँको �ची पलायो? 

• के भयो भन ेयो उ�ोग संचालन 
गनर् उत्साही �नु�? 

• साना धेरै �क ठुलो थोरै  उ�ोग 
रा�ु उपयु� ठा�ु�न्?  
 



धन्यबाद 

आ�थर्क सहयोग र सहकायर 
• ADB project – नाकर , कृ�ष 

�बकास मन्त्र,    
• Darwin Initiative- Royal 

Botanical Garden UK, Forest 
Action Nepal   

• नीित तथा योजना आयोग,  
 गण्डक� �देश 

 
भौितक सहयोग  
• बन उपभो�ा समुहह� एबम 

उपभो�ाह�   

•बायोइनज� �योगशालाका 
अनसुन्धानकतार् एबम सम्पू
ना� प�रबार र  
• नपेाल सरकार   
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