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qLESLIE

Title: Biological Treatment
» 2 & of Organic Waste

« Two pathways, one goal:
regenerating natural capital.

 Transforming organic
materials through
engineered natural
processes.
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QLESLIE Role of Biological Processing

)

* Biological Nutrients: Designed to

Regeneration ;
. re-enter the biosphere safely.

» Waste Equals Food: Organic products

Bli:ocgeTic:l are metabolised by the economy to
éeastoc regenerate new resource value.

4

Cascades

* Regeneration: Rebuilding the long-
term resilience of agricultural systems.
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Emulating Ecological Metabolisms

Nature Industry

|’ ‘t

Continuous Nutrient Cycling

© © © © @

J‘

Natural environments decompose
waste over varying timescales.

Industrial-scale treatment leverages
these exact biological processes.

The Difference: Engineering the
environment to occur rapidly, safely,
and efficiently to separate valuables
and destroy contaminants.
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QLESLIE Composting: Concept and Principles

)

Organic waSte>

* Aerobic Degradation: Micro-
organisms oxidize organic
compounds in the presence of
oxygen.

Carbon Dioxide

v

| (Gas) Input Requirements: Balancing
Oxygen - carbon, nitrogen, moisture, and
/ Water Vapor porosity.
(Gas) * Primary Output: Recalcitrant

organic matter that manages soil
moisture and provides a habitat
for soil organisms.




» The Operational Mechanisms
qLESLIE

> of Composting

Mixing moist, nitrogen-rich food
waste with porous, carbon-rich
woody material allows air movement.

Industrial scales utilize windrows,
static piles, or enclosed reactor
vessels.

Mechanical turning or forced air
blowers prevent anaerobic dead-
zones.
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(;ESUE Composting Process Stages

B Thermophilic Peak: High
Thermophilic heat generation has a critical
Zone (>55°C) sterilizing effect.

v Sanitization: Destroys plant
% pathogens and weed seeds.
@ [ Mesophilic _

g- Tone 4 Maturation: Gradual

i

Maturation Zone conversion of easily degraded
matter into stable, soil-like

compost.
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QLESLIE ' | Key Parameters in Composting

)

Operational Dashboard

C:N Ratio Moisture . _
Precise control of operational
variables is required to achieve
rapid decomposition.

~25:1 to 30:1 ~50-60% - ,
Deviation causes process failure:
Oxygen Temperature excessive moisture blocks
oxygen; poor C:N ratios starve
microbes or cause odor.
>10% ~55-65°C
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QLESLIE ' | Benefits of Composting

)

Drastically reduces physical
waste volume for transport
40-70% and application.
Mass Reduction
(CO2 & Water Vapor) Transforms volatile organic
matter into a stable, highly
concentrated soil additive.

100% Raw y

Organic Waste Rett{rns critical micro-
High-Value Soil nutrients to depleted
Amendment agricultural topsoil.

Before After
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QLESLIE ' | Limitations of Composting

)

Energy: Fails to harvest the biochemical energy
stored in organic compounds.

Energy Loss

Emissions: Imperfect oxygen supply creates
anaerobic zones, releasing methane (30x the
global warming potential of CO2) and odorous

Emission Risks hydrogen sulphide.

Footprint: Requires extensive land area for
Space windrow management.

Requirements
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QLESLIE | Anaerobic Digestion: Concept

)

Biogas Anaerobic Degradation:
Microbes break down organic
matter in the complete absence
of oxygen.

Organic
Feedstock
(Food Waste,
Manure)

Waste is intentionally not fully
oxidized.

Retains vast amounts of
biochemical energy in the form of
combustible gas.
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QLESLIE | Anaerobic Digestion Process Stages

)

(Hydrolysis) (Acidogenesis) (Acetogenesis)  (Methanogenesis)

Volatile :
Complex Fatty Acetic

Methane
(CH4) &
CO2

Organics Monomers

A sequenced biological Pre-treatments (shredding,
cascade requiring different heat) are often required to
specialized microbes at accelerate the initial

each stage. hydrolysis phase.
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QLESLIE | Outputs of Anaerobic Digestion

)

Biogas: A renewable fuel
~60% ;
Sithae alternative to natural gas,
(CH4) utilized for combined heat and
power (CHP).

Digestate: A nutrient-rich slurry
that can be separated into
fibrous and liquor fractions for
direct agricultural application.
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QLESLIE | | Comparison:

) = Composting vs Anaerobic Digestion

. Anaerobic
Feature Composting
Environment Oxygen Required Oxygen Excluded
: Solid Soll Biogas & Liquid
Ul gAS Amendment Digestate
Net Consumer Net Producer
Energy Balance (Aeration) (Methane)
Yard, Wood, Food, Manure,

deal Feedstock .\ < \Waste Wet Organics
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QLESLIE Environmental Benefits

» o of Biological Treatment

<D

« Diverts organic matter from ™7
uncontrolled landfill Landfill Methane
decomposition. Emissions Soil
Restoration &
+ Prevents systemic leakage [‘C‘)‘;”f:t
of nutrients from the human PIRg
food system. Fossil Fuel
Extraction

« Offsets fossil energy use via
renewable biochemical yields.
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QLESLIE | | Closing the Biological Loop

)

= @ | Urban Food Waste
% | / Consumption

Res':oredl S ClOSing
Agricultural 22
gricu g:)a" - the LOOp

Biological
Treatment Facility
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