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Biosolids originated as a waste generated from the process
of treating sewage.

Management of biosolids (production and end use) has
since become incorporated into wastewater management.

The process of biosolids production and use has
predominantly been a linear one to date.

Regulation has focused on land-application.

As natural resources become less available, efficiency in
extraction, use and recovery is likely to drive greater levels
of process and catchment integration.
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Source: Kofifi Thusano (Pty) Ltd. 2005
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Beneficial use — Land Application
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« By-product of ethanol
production from molasses
fermentation

 Predominantly contains
potassium

Biosolids

Bio-
 Requires N, P and H,SO, dunder
to provide a balanced
fertilizer to end users

http://www.csr.com.au/Investor-Centre-and-News/Documents/files/pres/20090331-090330%20-
%20Ethanol%?20presentation.pdf
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 Technology Development
* Product Development
 Market Development
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Biosolids Products

Biosolids

Nutrients Energy Structural Fill/Building Other
Aggregate
Direct (biosolids) Electrical Energy Road Base Metals
Compost Steam Pavement Base Proteins
Designer Fertilizer Syngas Cement Organic Compounds
Designer Soil Conditioner Qil Brick Inorganic Compounds
Char Other building materials
Heat
Ash

From Catchment to Catchment November 22, 2013 Page 11 A:COM



Biosolids Management
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Treatment Process Management
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Wastewater Network Management
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Wastewater System Management
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Integrated Catchment — Systems approach

Catchment and Wastewater Biosolids Treatment
Network Treatment and End Use

BiosolidsTreatment
Wastewater System el = Lee

Integrated Catchment
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Integrated Catchment Management
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Biosolids - Syngas

Biosolids

Nutrients Energy Structural Fill/Building Other
Aggregate

Direct (biosolids) Electrical Energy Road Base Metals

Compost Steam Pavement Base Proteins

Designer Fertilizer (Syngas) Cement Organic Compounds

Designer Soil Conditioner Qil Brick Inorganic Compounds
Char Other building materials
Heat
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Biosolids - Syngas - Methanol

Energy Conversion

Electrical Energy

Chemical Conversion

Hydrogen

Biochemical Conversion

Liquid Fuels (gasoline,
diesel etc)

Steam

/M eth anol>
\

Methanol

Alcohols (Ethanol, etc)

Alcohols

Olefins

LPG, SNG

LPG, SNG, Diesel,
Kerosene, Gasoline

NH3

Chemicals, Waxes,
Lubricants

From Catchment to Catchment

November 22, 2013

Page 20

AZCOM



Biosolids — Syngas — Methanol — Products - Wastewater
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Source: Methanex Corporation

From Catchment to Catchment 11/22/2013 Page 21 A:COM



CARBOM DROXIDE ) g
l j— — = -| Thewebconsole.com
ALUMINA = — I ALZ"EE'; & CEMENT | CARDCEDARD *INsULATION FR"&:EE;‘;’;‘ o COMPOSTING
REFINERY | JIROON il g — — PLANT AT FACILITY
I PRODUCER T |
| | I BLAST | 5
DOMESTIC E — FURMACE e o— — — SFENT CPU
0 FUM COMCRETE WASTES - e
ORGAMIC WASTE = | I SILICA FUME :‘:K«s CATALYSTS
wl o o= 1
o l e Y ¥
= =
[
E WORM 25 | oyl BLOKPAVE INOUSTRIAL 1 1evDROGEN - oL "
E FARM 2 I I EACTURING PRODUCER * rrODUCER |_ REFINERY | o}
@ o
e L A : T &
i §—4— CARBDN DIOXIDE SULPHUR P
| 2
{ } WETHYL DIETHYL| AMINE %
| | H >
INDUSTRIAL TiTak{um AMMENIL ZIRCONIA CHLOR sulEHURIC  [inorcanic SYNTHETIC ®
CHEMICAL § fomm wmm l MINE [ Crjorick | POWDER ALKALI il CHEMICAL |— %‘:,ng,'g[" RUTILE ¥ g
FERTILIZER PROCESSING]™ solutiol | PRODUCER PLANT Ly | pas - PRODUCER 5 PLANT L ]
PRODUCER |g— l COMPANY SLPHURIC ry - &
ACID =,
HYOROGEN HYDROCHLORIG ke
. AMMONILM CHLORIOE SoLUTIGN ACID
CaRBON | anuare rmpe < | -
T | F: SPEMT CATALYSTS m
-
INDUSTRIAL WATER CEMENT & | Iﬁ'::rﬁ ™ reiroN | TITANIUM 2
— cas |4 TURF FARM SIE“E}F SRR i CUET BLANT DIGXIDE u
PRODUCER A / TREATMENT PRODUCER | PRODUCER i
T COMPARY F =
CARBON * L LUMEKILNDUST = —— = = A
DICKIDE r— COAL MINE &
OVERBURDEM ; &
HYDROGEN AMMONILM SULPHATE —| g
3 gl PROCESS .
FLY |
COAL FIRED i jif= RESIDUE =
ASH & FERTILIZER NICKEL
POWER |l et ="'l STRUCTION LCOAL MINE a MICKEL MINE
STATION COMPANY PRODUCER e— SULPHUR —| REFINERY [
HYDRCGEN |
AMMOMIUM SULPHATE

— CARBON DIOKIDE

(D. van Beers et al. 2008)
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 Broader boundaries,
Increased Complexity

Integrated
System

* Regulatory Difficulties

 Liability

« Greater resource efficiency

e Potential lower holistic cost
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Thank You

Karen.campisano@aecom.com




