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Bioenergy Technology Laboratory

Biomass

» Biobriquette and Biochar
> ICS

» Waste to energy

A

Biofuel & plastofuel

» Jatropha, castor and non
edible

» Waste cooking oil

» fuel from waste plastics

» Blend fuels




Disclaimer and Justification

Why | am on Biochar?

| am not:
 Forest Resources Expert
e Agriculturist

| 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




Agriculture Development Strategy (ADS)
2015 to 2035

Vision of ADS

Government of Nepal

- Ministry of Agricultural Developmen
Vision Indicators Existing Target Short | Target Medium Target Long
Component Situation Term (5 Term (10 years) Term (20
(2010) years) years)
Self-sufficiency in 5% trade deficit | 0% trade 0-5% trade 0-5% trade
Self-reliant | £554grains in foodgrains deficit surplus surplus
Year-round irrigation 18% coverage 30% 60% 80%
Soil organic matter 1% 2% 4% 4%
. Ha degraded land 3.2 million ha 2.88 m ha 2.56 million ha 1.6 million ha
Sustainable
Forest cover 40% 40% 40% 40%
Agricultural land 51,804 52,302 52,938 54,787
productivity (AGDP/ha)

Note: Assessments are based on 2011 data



Biomass Energy Strategy, 2017

o /. ODbjective
The objectives of strategy are mentioned as follows:

e 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.

e 3. 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.



2 Sustainable Forest Management
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products

Creating Enabling
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Forests 2020, 11(1), 27; https://doi.org/10.3390/f11010027
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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.
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OMASS IS PROCESSED
E B-1000 UNIT RESULTING
~_IN BIOCHAR.
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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

Emission factors for CO,, CO and PIC (g/kg char)
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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™!, of which an average of:
* 69% was present as urea,

e 7.3% as allantoin,

e 5.8% as hippuric acid,

e 3.7% as creatinine,

e 2.5% as creatine,

e 1.3% as uric acid,

 0.5% as xanthine plus hypoxanthine,

e 1.3% as free amino acid N and

e 2.8%as ammonia.



lllustrative mechanism

High water Fertilizer
evaporation application
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https://www.sciencedirect.com/science/article/pii/S0048969719344158.
Biochar bound urea boosts plant growth and reduces nitrogen leaching
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W% Benefit of Biochar (FTT=TZaT %TZaT)
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* Johannes Lehmann, a professor of agricultural science at Cornell University .



Source: https://carbonationmachine.net/biomass-pyrolysis-plant-sale/
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How much biochar should apply to soil?

e |t depends on soil tilth, nutrients, pH, texture
(sand, clay,.....),

e Generally, range is 0.5-5 Kg/m2 (5-50 t/ha),
e Clay soil (FR=TsaT |#12T) 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.

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.

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
% 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
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Scoping of biochar production:

Table “ Dintibutic Download data &
Forested land

LAND_USE  Forests and Watershed Profie of Local
[—————

Show summay level

‘‘‘‘‘‘‘‘‘

“““““

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
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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
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Maize at the time of maturity Elemental Analyzer (Euro EA) 33



Soil properties

Nitrogen % Potassium
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tea trial in llam
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