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Market for Ballast Water Treatment Systems

* I n order to avoid spreading of non natiyv
international regulations regarding ballast water treatment is being implemented

*  Approximately 50,000 - 60,000 ships have to install ballast water treatment systems before
2016 according to new international regulations

* The estimated market size for the next 10 varies according to the source but is believed to
be in the range of 40 — 50 billion USD over the next 10 years

* The average cost of a system that can threat 2000 m3/h is approximately 880,000 USD

* Inorder to become a certified system supplier to the market you have to pass both a land
based and a ship based test. We know from different actors in the market that a full system
approval cost around 1 - 1,5 million USD

* Asof today 18 systems from different system suppliers have received basic approval
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* 9 system suppliers have a full type approval




Ballast Water Treatment Systems

* The typical setups are shown below.
* They normally consist of a filtration step and a disinfection step
* It is envisaged that CoMeTas’ SiC technology can eliminate or significantly

reduce the need for disinfection

Disinfection
Chemical treatmert: Residual contraol:
= Chloringtion = Chemical reduction
» Eectmochlorination |~ ®  (sulphiterbisulphite)
Treatment: . Eiﬁ:m
" Dyrmcyclane * Peracetic add Physical
Filtration » Szakleen enhancen_'lent:
# Chlorine dicside - * Ut@Esonc
reatment
OR « Cavitation
Physical
Chermnical « LW iradiation
enhancerment: » UV 4+ Ti0,
# Coagulation’ » Dieoxygenation
Flaocuation = (335 injection
= Lltrasonic
treatmenit
= Cavitation
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Ballast water unit - 1

e 12 membranes

e Membrane area of
0.8 m?

* Poresize of 1 um
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Ballast water unit - 1

* SiC membrane candle
* Top cap
* Bottom cap

* Flushing arms on shaft with
ability for both synchronous
and asynchronous flushing
mode
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Test results for ballast water

Clean water flow of 50 m3/m2/h/bar
Flushing amount 6.18 SiC
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Ballast water unit - 2

61 monotubes, @25
times 1 m with an
inner diameter of 19
mm

* 30 um pore size
e 3.6m?

e Easy to backflush
* Housing: PP
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Test setup

* Tests have been performed
on sea water with a
monotube with a pore size of
30 um.

* Feed water
turbidity:
15 NTU

* Permeate
turbidity:

4 NTU
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Test results

TMP [bar]

TMP and Qperm vs. Time
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Average
permeate flow
rate of 0.9 m3/h
at 1.4 bar

Membrane area:
0.06 m?

LMH @ 0.2bar:
2000

Pore size: 30 um
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CoMem Conduits

* Efficient and Poresize-  Water flux - LMH -
micron  at0.2barTMP  L/(m**h*bar)
com pa ct 0.04 6 m*/h 3,000
membrane 0.1 8 m*/h 4,000
1 20 m*/h 10,000
e Membrane areaof 3 > 25 m*/h > 12,000
3
10.2 m2 30 >35m’/h >17,000

. Table 1: Pure water flux
* Are also available achieved with CoMem

in 50 um Conduit OD144x865 mm
(10.2m 2)at25 °C
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Semi dead end mode

Filtration mode

Feed ‘ Membrane element

!

Flushing mode Permeate

Feed — Membrane element ‘ Retentate

1

Permeate

GoMelas

COPENHAGEN MEMBRANE TECHNOLOGY A/S



