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1. GWE do BRASIL

History, Products, Global Presence,
References & Mission
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GWE: WASTEWATER TREATMENT
& BIOGAS UTILIZATION

GLOBAL WE Ltd.

Hong Kong

GLOBAL WE GmbH

Alemanha

GLOBAL WE N.V.

Bélgica

GLOBAL WE B.V.

Holanda

GLOBAL WE Co., Ltd.

Tailandia

GLOBAL WE Corp.

Filipinas

GW&E

EUA
GWE DO BRASIL

+ NETWORK OF PARTNERS, LICENSEES,
AGENTS
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= Global leader for the anaerobic wastewater
treatment market.

> 120 Employees

> + 30 Million EUR Annual Revenue

> 9 Offices (Europe, Asia & America’s)
> 25 Proprietary Products

> + 20 projects by year

= + 350 plants around the world, in more than 50
countries, over 23 years of activity

= Total installed capacity of more than 7.500 ton
DQO/day being treated by GWE worldwide. This
is the equivalent of 900 MW available energy

= 800,000,000 L/day wastewater treatment
installed capacity
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GWE HISTORY
1977: First R&D with Prof. Willy Verstraete at Gent University (Belgium)

UNIVERSITEIT

1979: First anaerobic plant UASB full scale
GENT

N7

1984: Foundation of Biotim in Belgium
1991: Foundation of GWE (Biotim spin off) in Asia, still under the name Enviroasia
GLOBAL W s ey

————
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GWE HISTORY

1999: Expanded to other global markets

2003: Changed the name for Global Water Engineering

2005: Commencement of diversification of anaerobic process

2010: Entering the market of solid waste digestion

2014: Opening of GWE do Brasil by means of a Joint Venture with Uni-Systems

N2
GLODAL UNI-SYSTEMS ) GLOBAL gmeese

— —
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Nz
GWE — AREAS OF EXPERTISE e s

Wastewater Treatment Solutions:
- Brewery & Beverages
- Sugar & Ethanol Industry
- Food & Canning
- Pulp & Paper
- Meat & Dairy

Biodigestion of:
- Biomass
- Agricultural Residues
- Industrial Residues
- Sludge

Experts in:
- Biogas Utilization
- Water Reuse

Scope of Supply

- From Engineering to turn-key solutions
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GWE WORLWIDE GLOBAL s

Countries with

aranar GWE offices GLDE,AL ... SWE do Brasil 8 GWE partners - GWE references

S 4
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350 Running Plants since 1991 GLOBAL e
A4

Europe - 41 . A

Asia/Australia. - 197

Africa - 24

Latin America - 68
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SOME of our CUSTOMERS:

o CBASF

The Chemical Company

B )

EMPRESAS POLAR

storaenso

@MARS@

Cadtung Sctwepes V/‘ §£‘:!P?k Nl ls!!EE - AOUA
.
N .. M ambev

INTERNATIONAL

MITR PHOL HOLDINGS, INC.
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GWE REFERENCES BY INDUSTRIAL SECTOR  cLosaL ggmee=
—

B Beverage (63)

B Brewery (109)

Chemical, Textile & Pharmaceutical (10)

Dairy (15)

Distillery (18)

B Fish & Meat processing (8)

' Food (37)
I Paper (8)
I Starch (45)
B Agroindustry (10)
I Yeast (3)
B Sugar (4)
Other (20)
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Uni-Systems, Inc., Italian
subsidiary is established in
Fermo, Italy. Main purpose:

Sales for the European
Community and the former
country bloc of European East.

Uni-Systems do Brasil Ltda. Is
established in Sertaozinho,
Sao Paulo, Brazil.

Main purpose:

Supply of engineering services and
integrated solutions for the same

industrial segment. 2008

Uni-Systems, Inc. is founded in
Miami, Florida, USA.
Main purpose: Trade of
process equipment and
machines for the sugar &

ethanol industry. 1996
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Supported by a growing
market for biofuels and
bioenergy, the company
consolidates its business
strategies and expands its
activities in energy
generation and
cogeneration.

Uni-Systems establishes itself in the
development and financing of
projects with the support of PROEX.
In these years, the company
successfully implements various
projects with diverse biofuels and
energy projects, most turnkey basis.

New market segments,
as hydroelectric, industrial
waste water treatment and
urban waste treatment are
incorporated into the portfolio
of the company.
2005-2015

2002-2007
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To diversify the activities of the company,

Uni-Systems acquires minority interest in The year 2014 starts with the consolidation of a
several strategic projects, aimed at project that aims the synergy of two companies
producing biofuels and bioenergy. committed to solutions that guarantee not only

the satisfaction and benefit of the client, but
also their integration through a clean and
sustainable environment: Uni-Systems and GWE,
2014 dedicated 23 years to wastewater treatment,
consolidate their merger in the joint venture
GWE do Brazil.

2009 - 2012

For any new energy project, Uni-Systems is

HOJE able to offer complete solutions based on
technological innovations, consolidated

expertise, good project management and
extremely favorable financial conditions.
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GWE do BRASIL MISSION GLOBAL s
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“GWE do Brazil aspires to remain on the market as a reliable
supplier of environmental technologies and waste treatment,
according to International standard and adapted to local
conditions. GWE of Brazil undertakes to deliver smart, clean
and advanced technology solutions, cost effective, designed to
ensure, at all times, the preservation of natural resources and
assist producers in finding the best applications for their
production processes in order to reduce or eliminate

environmental impacts”
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2. THE VINASSE

Origin & Characteristics

WATER & ENERGY
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TYPICAL COMPOSITION OF VINASSE

pH
Temperature
BOD

COoD

Total solids
Volatile solids
Fixed solids
Nitogen
Phosphate
Potassium
Calcio
Magnesium
Sulfate
Carbon

C/N ratio

Organic material
Other substances

CANE JUICE
3,7-4,6
80 - 100

6.000 - 16.500

15.000 - 35.000
23.700
20.000
3.700

150 - 700
10 - 210
3.340 - 3.600
130 - 1.540
200 - 490
600 - 760
5.700 - 13.400
19,7 - 21,07
19.500
7.900

Fonte: Reproducéo Embrapa/2011 de Marques (2006)

CANE JUICE &
MOLASSES

4,4-46
80 - 100
19.800
45.000
52.700
40.000
12.700
480 - 710
9 - 200
3.340 - 3.601
1.330 - 4.570
580 - 700
3.700 - 3.730
8.700 - 12.100
16,4 - 16,43
38.000
8.300

GLOBAL Fmssss

————

°C

mg/L O2
mg/L O2
mg/L
mg/L
mg/L
mg/L N
mg/L P20s5
mg/L K20
mg/L CaO
mg/L MgO
mg/L SO4
mg/L C

mg/L
mg/L
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3. THE VINASSE

Alternatives for Utilization
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(, Alternatives for Utilization c.osa o

1. FERTIGATION
v To profit potassium and nutrients

2. CONCENTRATION
v To reduce the transportation cost

3. ANAEROBIC DIGESTION
v Biogas Generation ($3$%) + Use of potassium and nutrients

4. ANAEROBIC DIGESTION + CONCENTRATION
v Biogas Generation + Reuse of Water + Use of Nutrients
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1. FERTIGATION GLOBAL ™
=

ETHANOL PRODUCTION - 2 MILLION TON CANE/YEAR
TRANSPORTATION HARVEST SEASON COST: USS 741.000/ 3.773.000

CANE
Tons/h 420
Tons/d 10.000 12 L vinasse /L ehtanol

Tons/Campaign 2.000.000
75%

319 m3/h

100%
425 m3/h 259,

106 m3/h

309 MWh/campaign
+ operational &
maintenance cost
Total/campaign: US$
47.000

25 km 25 km
2.040.000 m3 vinasse 510.000 m3 vinasse
at US$ 1,36/m3 at US$ 1,36/m3

Total/Campaign: US$ 3.773.000 Total/Campaign: US$ 694.000
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1. FERTIGATION e

————

NORM CETESB P4.231, December 2006 (extract, pages 9 and 10)

6.1.3 Dosage:

The maximum vinasse dosage to be applied on the treatment of agricultural soils, related to the
sugar cane culture is determined by the equation:

m3 vinasse/ha = [(0,05 x CTC — ks) x 3744 + 185]/kvi

Where:

0,05 =5% of CTC

CTC = Cation Exchangeable Capacity in cmol/dm3, given by the analyses of soil fertility fulfilled
by one laboratory, using the analyses methodology of IAC (Agronomical Institute) duly signed by one
technical responsible.

ks = Concentration of potassium on the soil in cmol/dm3, at a depth of 0 to 0,80 m given by the
fertility analyses of the soil, using the analyses methodology of IAC (Agronomical Institute) duly signed
by one technical responsible.

3744 = Constant to transform the results of the fertility analyses, expressed in cmol/dm3 or
meq/100 cm3 per kg of potassium in a volume of one hectare by 0,80 m depth

185 = Mass in Kg of K20, extracted by the culture per hectare, per cut

kvi = Concentration of potassium on vinasse, expressed in Kg of K20/m3, according to the
bulletin of analytic results, signed by one technical responsible
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1. FERTIGATION Sl
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NORM CETESB P4.231 December/2006 (extract)

M3 vinasse/ha = [(0,05 x CTC — ks) x 3744 + 185]/kvi

Where:

0,05 = 5% CTC

CTC = Cationic Exchange Capacity, expressed in cmolc/dm3

ks = concentration of potassium at the soil in cmolc/dm3

3744 = constant to convert cmolc/dm3 to kg of potassium in volume
185 = mass in kg K20

kvi = concentration of potassium at vinasse
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CTC
cmolc/dm3
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Equation
m3/ha

3,0
3,0
3,0
3,0

Ksoil K% CTC Kvinasse
cmolc/dm3 Kg K20/m3
0,035 1,2 2,0
0,115 3,8 2,0
0,225 7,5 2,0
0,450 15,0 2,0

308
158
-48

-469

7,5
7,5
7,5
7,5

0,035 0,5 2,0
0,115 1,5 2,0
0,225 3,0 2,0
0,450 6,0 2,0

729
579
373
-48

Fonte: IDEA — Nunes et al. (2004)
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m3/ha t/ha m3/ha t/ha
Aracgatuba 370,0 100,0 355,0 69,7
Assis/Pdte. Prudente 240,0 124,8 205,0 85,7
Jau 150,0 84,0 150,0 64,2
Piracicaba 272,4 94,9 294.8 77,3
Ribeirao Preto 353,5 97,7 225,0 75,5
Sao José do Rio Preto 120,0 270,0 85,9
Séao Paulo (media) 300,1 99,9 270,0 75,4
Center South (media) 290,5 97,2 252,9 75,1
North East (media) 2571 75,7 247,6 62,7
BRAZIL (media) 273,8 93,7 250,3 72,2

Fonte: IDEA — Nunes et al. (2004)



Sexta-feira, Maio 30, 2014 Apresentacgao - GEGIS

N

£ll)p 2. VINASSE CONCENTRATION scosad s

4

VINASSE CONCENTRATOR (reduction in volume: 61%)

CONDENSATED
)4 i A 4 265 mdh
d = 1000 kg/m3
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ETHANOL PRODUCTION - 2 MILLION TON CANE/YEAR

TRANSPORTATION HARVEST SEASON COST: USS 277.800/ 1.044.000 + STEAM COST

9
.
= .
> D

CONDENSATED
265 m?¥/h
1.270.000

m3/Campaign

88 ton/h steam

75% 120 m3/h

117 MWh/safra
+ operation & maintenance
Total/Campaign: US$ 17.800

25% 40 m3h

100%
160 m3h

25 km
192.000 m? of vinasse
at US$ 1,36/m?3
Total/Campaign:
US$ 260.000

25 km
768.000 m3 de vinhaga
at US$ 1,36/m?
Total/Campaign:
US$ 1.044.000
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3. VINASSE BIODIGESTION ... .
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USING BIOGAS AS COMPLEMENTARY FUEL TO FEED THE BOILERS ™=

ETHANOL PRODUCTION - 2 MILLION TON CANE/YEAR
REVENUE AT CAMPAIGN: USS 3.427.000 - TRANSPORT/ PUMPING COST

CANE
Tons/h 420
Tons/d 10.000

350 Nm?3 CH,/ t DQO removed
350 x 357 x 0,85 =106.200 Nm3 CH,
10 kg steam/Nm3CH,

Tons/Campaign 2.000.000

Biogas Production:

163.400 Nm?/day @65% CH,
106.200 Nm3/day CH,

37.935 Mcal/h! REVENUE:

BIODIGESTION 45 ton/h steam (65 bar), economy of
21 ton/h bagasse: US$ 3,427,000
(US$ 34/t bagasse)

VINASSE
BIODIGESTED
Fertigation



Sexta-feira, Maio 30, 2014

Apresentacao - GEGIS

Zll), 3. VINASSE BIODIGESTION

GLOBAL Ymsees
USING BIOGAS as COMPLEMENTARY FUEL to FEED the BOILERS _—
and to GENERATE ELECTRIC ENERGY

ETHANOL PRODUCTION - 2 MILLION TON CANE/YEAR

REVENUE AT CAMPAIGN: USS 3.850.000 - TRANSPORT/ PUMPING COST

CANE

Tons/h 420
Tons/d 10.000
Tons/Campaign 2.000.000

350 Nm?3 CH,/ t DQO removed
350 x 357 x 0,85 =106.200 Nm3
CH,

10 kg steam/Nm3CH,

Biogas Production:

163.400 Nm?/day @65% CH,
106.200 Nm3/day CH,

37.935 Mcal/h!

BIODIGESTION

11.8 MW or 56,640 MWh/Safra

VINASSE RECEITA:

US$ 3.850.000
BIODIGESTED (US$ 68/MWh)
Fertigation
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@) 3.VINASSE BIODIGESTION  cuasar s

PURIFICATION to BIO-METHANE and SALE N _d

ENERGY POLICY OF THE SAO PAULO STATE GOVERNMENT

Areas de Concessio da Distnbuigio de Gas nc Estado de Sao Paulo - 2011

/J/\—\”L(f‘j—l’-‘vl | ~ According to one

% - Government Secretary of
GASTBRASILIANG - G Energy survey, currently
‘ there are 66 sugar &
ethanol plants located at
a distance less than 20
km from the main gas
duct of the state. These
companies are being
: \ : invited to generate
rens _: ' J,/“-«. . biogas, to condition the
L§// same and to sell the bio-

7/ /GKS NATURA
7/ A5 IFENOSA

‘.Z»»&// Government

n .= wn )
N . A

methane to the
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3. VINASSE BIODIGESTION .

PURIFICATION to BIO-METHANE and SALE

ETHANOL PRODUCTION - 2 MILLION TON CANE/YEAR
REVENUE AT CAMPAIGN: USS 9.560.000 - TRANSPORT/ PUMPING COST

CANE

Tons/h 420
Tons/d 10.000
Tons/Campaign 2.000.000

Bio Methane:
4.425 Nm3/h

Biogas Production:
163.400 Nm?/day @65% CH,
106.200 Nm3/day CH,
37.935 Mcal/h!

RECEITA:
BIODIGESTION US$ 9.560.500

(US$ 0,45/Nm? de CH4)

VINASSE
BIODIGESTED
Fertigation
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3. VINASSE BIODIGESTION N2

GENERATING BIOGAS, FEEDING one OTTO CYCLE S5 e

GENERATOR and SELLING the ELECTRIC ENERGY -

ETHANOL PRODUCTION - 2 MILLION TON CANE/YEAR
REVENUE AT CAMPAIGN: USS 5.745.000 - TRANSPORT/ PUMPING COST

CANE

Tons/h 420
Tons/d 10.000
Tons/Campaign 2.000.000

17,6 MW
REVENUE:
US$ 5.745.000
(US$ 68/MWh)

Biogas Production:

163.400 Nm?/day @65% CH,
106.200 Nm3/day CH,

37.935 Mcal/h!

BIODIGESTION

VINASSE
BIODIGESTED
Fertigation
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@ 4. BIODIGESTION + CONCENTRATION ¢, opa s
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ETHANOL PRODUCTION - 2 MILLION TON CANE/YEAR

REVENUE at CAMPAIGN:
1(a). Economy of bagasse: USS 3.427.000

CANE
Tons/h 420 1(b). Sale of electric energy (cycle Rankine):
Tons/d 10.000

USS 3.850.000
2. Biogas conditioning and sale to the
Government: USS$ 9.560.000
3. Sale of electric energy (cycle Otto):
USS 5.745.000

Tons/Campaign 2.000.000

BIODIGESTION

Biogas:
163.400 Nm3/d @65% CH4

Suh | VINASSE
VINASSE N e CONCENTRATED
BIODIGESTED ' BT Fertigation
425 m3h S—
53.550 kg COD/day

CONDENSATED
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3. VINASSE BIODIGESTION

Economy of Efficiency

N\
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Volume Ratio

1 L ethanol

ke

.l.......... 12 L vinasse
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Energetic Ratio

A

5.600 kcal / L etanol

71.400 kcal / 12 L vinhaca
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4. ANAEROBIC TREATMENT

Taking advantage of the vinasse energy

GLOBAL, " seenst
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1008 COD

SUSPENDED ORGAMIC MATTER:
FROTEINS, CARBOHYDRATES, LIPIDS.

HYDROLYSIS

ACIDOGENESIS

ACETOGEMESIS

39
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| - 1.650 g DQO/L etanol

420 g DQO / 12 L vinhaca
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ANAEROBIC vs AEROBIC:
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ANAEROBIC TREATMENT

» ANAEROBIC — REDUCTION OF ORGANIC MATTER

‘ CyH,0, 1 Ya.(4x-y-22) H,0 — 1/8.(4x-y+27) CO, 4{ 1/8.(4x-y-22) CH,

‘ CeH1,0¢ |—> 3 CO, 4[ 3 CH,

» AEROBIC — OXIDATION OF ORGANIC MATTER

CHy,0s + 3 O, _>‘3 CO, + 3 H,0 H 11 NO ENERGY !!!

I ALOT OF ENERGY !!!
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ANAEROBIC TREATMENT  ciosac e

ANAEROBIC vs AEROBIC:

— Compostos organicos presentes em aguas residuais
_ - Tratamento anaerobio
- . Tratamento aerobio

. Entrada . Lodos . Metano CQ, . Efluente
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1008 COD

SUSPENDED ORGAMIC MATTER:
FROTEINS, CARBOHYDRATES, LIPIDS.

00
A% HYDROLYSIS
2188 / "
]
AMING ACIDS, SUGARS FATTY ACIDS
6% 4%  ACIDOGEMNESIS

INTERMEDMATE PRODUCTS:
PROPIONATE, BUTIRATE, ETC.

358 12%: a9 119
——

ACETATE 2 HYDROGEN

METHANE

209

100%: COD
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Copyrighted Material

THE SURPRISING
ARCHAEA

Discovering Another Domain of Life

Bacteria Archaea Eukaryota
Green
Rlament
Spirochetes hﬂ'ﬂmi Emtamaehas :::: Animals
Gram (] Methanosarckna Fung
I POSMVES N atethanatie = slophiles —
JOHN L. HOWLAND Frote T =
Cyanabacieris - e Clistes
Copyrighted Material Flanciomyo es Thenmaproteds Flagelisdes
Pyrodichiouy
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Cytophaga :
Miorosparkiis
Thearmotoga
Diplomanads

Adquittex
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1 ton COD degraded by Anaerobic Digestion...
(1 ton COD = 20 — 40 m?3 of vinasse)

produce: 350 Nm? (250 kg) of CH4 (Methane)
v equivalent to 1,7 ton bagasse

v equivalent to 1,4 MWh of green electricity by means of a
generator set (Otto cycle — internal combustion motor)

v equivalent to 0,90 MWh de green electricity by means of a
steam turbine
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ANAEROBIC TREATMENT  siosac sme
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What's the secret ?

— BIOLOGICAL ACTIVITY (kg COD rem / kg SV.day)

...good operational conditions: pH, Temperature, nutrients,
availability of carbon source

= QUANTITY OF ORGANISMS (kg SV)
...design of the reactor

EXAMPLE:
1 kg COD,,/kg SV.day x 20.000 kg SV = 20.000 kg COD,,/day
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VINASSE BIODIGESTION Nl
TYPICAL FLOWSHEET =

ANAMIX™ ANUBIX™

(CSTR) (UASB)

[ WVINASSE ]

COOLING

EQUALISATION
BASIN

MIXING
BASIN

I
|

w 1
E l
ul i |
= METHANE pree : —+ | ELECTRICITY I
2 REACTOR ! :
g | '
|

EFFLUENT : G TR !

TANK | 1

|

: ELECTRICITY ,

| |

|

[ FERTIRRIGATION ]
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ANAEROBIC TREATMENT  cioeac sz
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TYPICAL TREATMENT - 2 OPTIONS:
= ANAMIX™ - Continuous Stirred Tank Reactor (CSTR)

Steam
injection {
case need

Incoming WW ——=L=—
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TYPICAL TREATMENT - 2 OPTIONS:
= ANUBIX™ - Upflow Anaerobic Sludge Blanket (UASB)

r = e

al Biogas re-
system
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5. GWE PRODUCTS

Anaerobic Digestion & Biogas Systems

N\
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GWE PRODUCTS

<’ WASTEWATER TREATMENT

SOLIDS BIODIGESTION

<' BIOGAS SYSTEMS

ADVISE & ASSISTANCE
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NO GRANULATED SLUDGES: reactors CSTR or UAC
with/without sludges recovery
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THANK YOU !

More information available at; www.gwedobrasil.com.br

Contact; comercial@gwedobrasil.com.br

Adress:

Rua Antonio Seron, 342
CEP 14160-520
Sertaozinho/SP

Brazil
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