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Take home message

* Brazilian cane vinasse is a highly underutilized
biomass resource for chemicals production.

e Cane vinasse contains large amounts of
Volatile Fatty Acids (VFAs)/carboxylates

* Besides having enormous methane potential,
these VFAs/carboxylates can also be
converted to valuable chemicals, such as
MCFA & bioplastics



Paques - company overview

« Dutch family owned business
* Founded in 1960

« Number of employees: >400

« Worldwide presence through
network of regional offices and
partners

« Develop and commercialize novel L T
biological solutions for wastewater = ™~
and gas treatment
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Paques innovates by using
microorganisms from nature in high
rate bioreactors...

200 references gas desulfurisation
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...ahd converts technological innovation
into high quality industrial applications.

ANAMMOX® (2002) BIOPAQ®UBOX (2003) BIOPAQ®AFR (2011) BIOPAQ® ICX (2015) 25
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Paques - products

Innovative solutions for biological
treatment of wastewater/gas

« Anaerobic wastewater treatment
 (Biogas) desulfurization

« Phosphorus recovery

* Nitrogen removal

« Aerobic wastewater treatment

« Solids separation

« Metals and chemicals recovery

Copyright by PAQUES bv, The Netherlands. All rights reserved.




aques Ha more than 30
- years experience with

. anaerobic.microbes

With more than 1000 anaerobic references Paques is market leader
in high rate anaerobic treatment
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Paques has led the introduction of revolutionary
anaerobic technologies in many industries

BIOPAQ®UASB BIOPAQ®IC BIOPAQ®UASBplus BIOPAQ®ICX

1981 1987 2007 2015

First full scale reference
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We have served customers ranging from
small scale liquor distilleries to large scale
bio-refineries

Liquors from fruit Cellulosic fuel ethanol
Production: 0.2~0.3 min |/year Production: ~80 min I/year _
Organic load: 2.5 ton/day i Organic load: 250 ton/day :
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Evidently also Brazil with its strong ethanol
industry is an interesting market for Paques

Sao Paulo State: 172

iR

Fonte: NIPE-Unicamp, IBGE e CTC



Treatment of cane vinasse
- current practice -

L FERTIRRIGATION
Cane Vinasse

————————————
- 1
Basic treatment : I
L I P
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Sizes of the Sugar Mills in Brazil are enormous

BIG 4,0-10 160 (40%)

MEDIUM 2,0-4,0 240 (60%)

SMALL 1,0-2,0 40 (10%)




Treatment of cane vinasse
- biogas recovery -

> i > Biogas

treatment

treatment

- . (P — FERTIRRIGATION
Cane Vinasse

BIOPAQ®ICX Aerobic
treatment

——————————— 1
- 1
Basic treatment : I
L I P
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First Paques ethanol references were
UASBs treating cane vinasse in Brazil




EXPERIENCIA REAL NA DESTILARIA SAO JOAO
SAO JOAO DA BOA VISTA / SP -1986 A 1996




Paques is experiencing renewed interest in
cane vinasse utilization and is re-entering this
market with a new product: the BIOPAQ®ICX

« Biomass retention is needed as the slow
growing anaerobic microbes need to stay in
the reactor.

Malfunctioning of anaerobic reactors is
most often caused by lack of microbes in
the reactor due to wash out of biomass

The BIOPAQ@®ICX has excellent biomass
retention, so no wash-out of biomass

Biomass retention system based on 2-
stage separation; like the BIOPAQ®IC!




Paques,is currently introducing the ICX in
the Brazilian bioethanol Industry




But there are more opportunities
for Cane Vinasse in The Biobased
Economy




Increasing value

Value pyramid
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Treatment of cane vinasse
- chemicals production-

|
Pre-

treatment

— Fatty Acids
Cane Vinasse

(C,/C5/C,)

——————————— 2]
Basic treatment : :
L S, 'ﬁ'
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Take home message

* Brazilian cane vinasse is a highly underutilized
biomass resource for chemicals production.

e Cane vinasse contains large amounts of
Volatile Fatty Acids (VFAs)/carboxylates

* Besides having enormous methane potential,
these VFAs/carboxylates can also be
converted to valuable chemicals, such as
MCFA & bioplastics






