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New wave in clean water

A new system can deal
with waste water cleanly
by using just water and
oxygen

F T SOUNDS LIKF the stuff of science fic
pon: destroyimng organic waste using Just
water and oxygen. But that's preaisely the
technology being promoted by Cork firm
Super Crincal Fluds International (8-
1} According to the company, the highly
immovative technology has the potential to
offer an emvronmentally bemign option

for waste disposal

The process, known as super cntical water

oxtdauon offers efficient orgamic waste de
struction (99 99 per cent) as well as environ
mental charactenstics with almost none of the
emissions assoctated with incineranon It s

seen as especially suitable for the treatment of |

waste water and sludges from domestic sew
age and the paper, pharmaceutical and biop-
harmaceutical industries

Waste treatment and recyching firm Eras
Eco has commssioned the first commercial
scale svstem from SCF1 for its new €10 million
trearment facihty in Youghal. Eras Eco special-
1ses 1n the treatment of waste water treatment
plant sludges and matenals recychng and it
plans to use the SCFI system for the destruc-
tion Of agueous organic waste

SCF1 15 also wnvolved in an InterTradelre-
land Innova programme project with North-
ern Ireland partners Cleanfields and Wilhams
Industnal Services o demonstrate the viabili-
ty of the technology for use on a commercial
scale by water utiines.

The technology 1s based on special proper-
nes water acquires when it enters whar 1s
known as a supercritical condimon or fourth
phase. This occurs when its temperature and
pressure are above 374 degrees and 221 bar re-
spectively. The phase 1s additional 1o the more
famibiar solid, hquid and gaseous phases

Under these condions, the physical proper-
ries of water change: it becomes less dense
than i its hquid state, it has the same viscosity
as 10 its gascous state and, most impurtantly,
the solubility of gases and orgamic compounds
are increased 10 almost 100 per cent, while in-
organic compounds become largely msoluble

“Every molecule has a supercritical pount
but supercnitical water 15 particularly useful.”
says SCF1 chief operating officer David Kerr
“At the supercnincal point a substance takes
on new properties. These can often be quite
useless, but in the case of water they are partic-
wlarty useful ”

These special properties have been known
theoretically for a long nme and in the 19705
and 1980« work began on exploiting them for
practical appheatnons. An oxygen supply was

introduced and the process became known as |

supercritical water oxidation (SCWO0).
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The disposal of sludge has
become a headache for
local authonities the new
process could help
Photograph: Getty images
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It may not be
too long until
Ireland has

a viable
alternative to
incineration for
the destruction
of organic
waste streams

i
1

When a stream contaiming organic material
15 added to a reactor contaiming supercritical
water, and oxygen 1s introduced, a very rapid
and complete oxidation reaction takes place -
having the same effect asincineration but with
few if any, of the undesirable by products. Un-
like incineration, the only gaseous emssions
from the process are carbon dioxide (CO.) and
mtrogen (N ).

The technology has already been tested on
sewage sludge by Swedish company Chemartur
Engineening AB. The test results to date con-
firm 99 99 per cent destrucnon of the orgame
material and the generatuon of a small amount
of norgamc nert residue or ash. SCF1 has per-
formed its own extensive tests which bear out
the Swedish results

“The process 1s well proven now,” says Kerr,
“le will work inany area where there 1s organic
waste contaimng carbon and produces no haz-
ardous waste. It1s also extremely environmen-
tally friendly as the process actually produces
more energy than it uses. The oxidanon proc-
ess gives off heat and the water temperature in-
creases to between 380 and 550 degrees at
221 bar by the end of the process. We are able
to put this water through a heat exchanger 1o
create steam to drive a turbine to generate |
electnaty The CO,_ can be sald back to the gas |
supphier who'll give creds for it as they can use
it for drv ice manulactuning or other industrial
applicanions. The nitrogen can be safely re-
leased into the atmosphere ™

Of particular interest i treland is the use of
the technology for the treatment of sewage

sludge. The disposal of sludge has become a i

major headache for local authornities in recent
years and the SCWO process has the potential
to offer complete destruction of the organmc
portion of the sludge, converung it inta carbon
dioxide, mtrogen and stenle water Furthe

more, according to Kerr, the residual morgan
ic fraction from the process can be subgected
10 a process to recover phosphorous and otha
matenals for resale.

According to Patrick Plubbs, operation-
manager with leading water company Aecom
Ireland, the technology may have potennal
“Should the process prove to be commercially
viable, it may have a role to play in the water in
dustry as an alternative to drying and compost
ing of sewage sludge and possibly alum sludy-
es.” he says.

“As with all new potential better technolo
gres. the industry will be watching the current
efforts to have this process prove 1ts worth to
the Irish water industiy. The process itself is
well known but the 1ssue 15, how do you maku
1 work across wide-scale applications? That
means it must be proven to be robust, efficient
and easy to operate at a price that fits below
the whole-of ife costs of existing solunons
available in the market, of which there arc
many.”

With Ireland's first commercial SCWO
plant due to come enline m Youghal shortly.
and the process being mid-way through the In
terTradelreland Innova progect to demon-
strate its viabihty for local authority use, 1t
may not be too long until Ireland has a viable
alternative to incineration for the destruction
of organic waste streams.
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NTERTRADEIRELANIYS INNCGYA
pragramme s the only all tland
research and development (K& 1)) iy
native thal athively encourages and
facilmates crons hurder coflaboratson
through tunding and other sugporrs,
f1 1 avmed at stimalating, pr umuting
wd SUppOrtung  co-uperation  be
tween firms i all cofners of the 1sland

Progects supported have included an 1T
solution [or WALewsIer reatment commph-
ance MmoBiorng and management, the
develapment of an mpovative heart mons-
wring device; and the development of 5
hygiene Management system o help
healthcare insttutions reduce the spread
of mfection,

“The Inhava programme s unigue in
that it aims to encourage the develop.
ment of the apen mordel of imnovatson
explamns Mmrgaret Heary, dicector of
programmes and bhusiness services with
Inter Tradeireland “In the past, the proc
ess of comamercial InnOVaton was consd
ered tu take place only within the bus)-
ness However the new understanding of
mnovaton in the knowledge based econo.
my s that it alwy emerges when compa
mesinteract and cooperate with the exter
nal enviranment

“This open model involves companes
accesuny external knowledge and draw
g om alternative pathways 1o bring ideas
W market and provides greater acces 1o
mavation capatnhties, cost eflectiveness
and increases speed 1o markey.”

Through Innova, a company forms 3
sirategc innovation partnership with oth
e offening complementary expertise m
the apposite yarmdiction. Hearty adds
“Companies benefit hy developing tew or
nprived innovative products, processes
or wervices, through an increased rate of

commercisbisation, shanng  otherwise
inaccewsible knowledgr, technology and
EXperine . an well as Access 1o COINpleen
Wry expertise, networks and channels o
market from ther innovation business
partner " she says.

Among the latest projects 1o benefit
broem the tnnya programme s a collabe
Fatim between Northern freland compa
s Cleanfirlds and Wilhams Industrial
Services and SCFT from Cork

“What we see at the supererist
Phase are some weird propertses.” K
Y BN Y o et worne of the classical
Prigeriies of watey being inverted. For ex-

Mnpte. ol heeumes soluble and salt be-
Eostriey mesduble And if you lake wOffw
B game, made with carbon, this will
desacrbyy ~
The amm of the progect as 1o develnp

Be processes and technology usng

0% Critw al wipney vsdation, which will

Primide lncal authorities and waser wtil-

DA

A cross-border body is helping progressive Irish companies to develop their
ideas, commercialise them and take them to market

ties. with a more efficent means of treat-
g 15 sewage shudge miludmg conver-
SMATL TG @ Temewabie fheTRy resource.

The progect uses SCFT's AquaCritox |

wehovdogy, whach 1 based on super cnt-

cal warer oxadatwm. The process allows |
matter 1o be destroyed underwater, |
| explans John Kmney of Cleanficlds.

The Innova fundmng has allowed the
groaup 1o wcake up the technology 1 dem-
onstrate e capabnistws m large-scale
water Ireatriert settmgs. A1 the start of
the propect last Sume, we decaded on 14 af-
ferent work studves and we are about half
way through that pow " says SCF1 chwef
operatmg officer Davsd Kerr

“The process w wefl proven commer-
caally and what we are &Ang now 5 prov
g 3t for sewage siudges and dnmlong
waler treatiment sudges bt will work
aDy ares where there & WEImsC waste ” ‘

Kirmney adds. “The Ingova progect s al
lowing us U devponsirate the iehnoiogy
and show that we say bagpens does hap-
pen”, says honoey “At present we have 2
1t phant opeTalmg LConk and that 5
heiping us prove that the process wall
work a3 2 larger scale. lonova 1 assBlRE

us to bring the process through commer- |

cial tnals and enable sales and 1t 15 allow-

ternational brands If all goes well the |

technology could be fully commercial for
the weatment of sludges by 2012.%

Such products can help to turn around
the fortunes of the Irish economy, says
Hearty. “This 1s the type of innovation we

taken place to date, the other 14 of

| projects are sull ongoing It 15 also excel
mg us to do this locally us to do this local- |
Iy This s allowing us to compete with in- |

need for economic recovery: inovation |
that involves a sigmficant change m |

either 2 company's technology or bus
ness model 1s required

te this type of inovation, but it alse
results in the creation and commercialisa-

lent value for money with funding of just
€6.5 million being advanced 10 compa-
nies so far

Innova fundingis geared towards prod-
uct. service or process developments that
demonstrate sdentifiable benefits 1o the
firms involved: represent a fundamental
part of thewr strategic business plans;
strengthen exastng North/South K& D cob
laborations or form new ¢ollaber atmons:
and are innovative and technoiogy based

i with plans that have the prospect of signif-
“There s naturally more risk attached |

non of new business opportumties thar |
provide a competitive advantage to the |

compames developing them. This s

' potenually game changing for the compa-
ey wnvoived ”

The benefins o the compames that
have parucipated m Innova so far were
haghhighted by recent laterTradelreland
research which showed that more than
€435 5 mulhon worth of busmess develop-

ment value has been generated from just |
' 10 of the 24 Innova projects that have

icant commercial success

Compames can apply for innova hund-
g, up to a maxmum of €175000,
through the reguration of an “expres-
sion of intevest” The praposats are then
reviewed and short-hsted partnershigs
are invited 1o complete an apphcation
and submit thew business plan

Applications are assessed by independ-
ent commercial and technical advisers
who assist Inter Tradefreland in the degi-

| sion makmg process.

i For information on the innov 3 programene,
intertradeireland.comyfinnova :

SUPPORT FOR CO-OPERATION
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