19 HU

MAGYARORSZAG

Szellemi Tulajdon Nemzeti Hivatala

HU000030392T2

(1) Lajstromszam: E 030 392 (13 T2

EUROPAI SZABADALOM
SZOVEGENEK FORDITASA

(21) Magyar lgyszam: E 14 164599
(22) A bejelentés napja: 2014. 04. 14.

(96) Az eurdpai bejelentés bejelentési szama:
EP 20140164599
(97) Az eurdpai bejelentés kdzzétételi adatai:

(51 Int.Ccl..  CO2F 5/08 (2006.01)

CO2F 1/00 (2006.01)
CO2F 103/02 (2006.01)
CO2F 1/66 (2006.01)

EP 2792647 A1 2014. 10. 22.
(97) Az eurdpai szabadalom megadasénak meghirdetési adatai:
EP 2792647 B1 2016. 06. 22.
(30) Elsébbségi adatok: (73) Jogosult(ak):
102013006504 2013. 04. 16. DE Messer Group GmbH, 65812 Bad Soden (DE)
Messer Ibérica S.A., 43080 Tarragona (ES)
(72) Feltalalo(k):
Hermans, Dr. Monica, 41470 Neuss (DE)
Torcal, Marcos, 43080 Tarragona (ES) (74) Képvisels:
Bachleitner, Walter, 4600 Wels (AT) Danubia Szabadalmi és Jogi Iroda Kift.,
Budapest
(54) Eljaras lerakédasok megakadalyozasara hiitévizkorokben

Az eurdpai szabadalom ellen, megadasanak az Eurdpai Szabadalmi K6zlonyben valé meghirdetésétél szamitott kilenc hénapon bellil,
felszélalast lehet benyujtani az Eurépai Szabadalmi Hivatalnal. (Eurépai Szabadalmi Egyezmény 99. cikk(1))

Nemzeti Hivatala nem vizsgalta.

A forditast a szabadalmas az 1995. évi XXXIII. térvény 84/H. §-a szerint nydjtotta be. A forditas tartalmi helyességét a Szellemi Tulajdon




s

LA

Lo
P2

e
el

1IG4R3 13687 88T

Method far proventhng dopavite le vonling water olveaiy

ch

The prosent dventice relttes to ¢ wsthoed for proventing depodiin iy cooling water olrguily, Buwd

ovasting watsr iv fod From ¢ provesy Bewt exchanger 1 o coolng tower, there cosled in contast w oibient iy

e EE o
wherehy the ol of the

arid deaived oo & volfontng ok and then & back o dhe proves beat exch

Vg
ot

solag water ix fegorded contfousualy or styegalar buorvals at o fes measuring sdie ad, depending on the

& target valus, cebon

differenes bettvsen the pH secondad a8t e T mswuriag
dionide s fod v e i:(sspﬁng watey, whesein the carbory dioxids iv find opstecarm of the provess beat sacbaoer,

hat dowstream of the sooling tower and e pH B scordad 8t the fisl meavwring site dovnstreas of the

srocess heat exehanger, bt upsiveans of the sooling tower,

fny the operation of dpsa ccoling systems, riusnsd deposits foon whish coasisl, for example, of How,

WX

alsiun suiphade, calofum phosphsts, wogrenire hvbonile, fosgrdsiam. silicale, mainesivg oxboasts o ika

soipiae oul of S couiing waldy during opatatioiy and

& ¥

componsds or siffoon sompounds, Such deposite p

adbiore o the piges of the coolbig dvvism and o the paokiig of the sooting tower, To provent tiess depesiis, 8

A
considerabde sleaning of}

wi i neceseany: Soguently, sutire pipe ssotiond must
Therefisre 1t has beon and v belie attempted o sousteracs the formation of cuch deposiy by
influering the chenteal otmposition of the cooling watar,

A imporiant el in this case is the pH of the cooling w

soncentration of U0 oy fsorssees grently, which sromates dhe formation of Bme depasiis., I fncontmst, the

pH falls helow the value of pH=43, the coosniration of HUOy dons Blls, as o rovait of which twe msk of

%

sovrosion of pipey sad oibier parts of Be cosling wateroleoult oreas
For phl eongred, frst the addition of minerad acide 8 miggented, mch gy, for samapie, O or B8O

The axe of mineral acide, however, & tob without problogs, s e Jadling shss‘s:‘--ef 3% Aot skl and

furthernone aald aoidy van capss comosion o e clee pipes. I aldifion, 0 the oase of increasing

@ rxently problamsdic

consentratinn, the slsvated salt concontrations i Gie blowdaws warer §

and relovant o offivial approvak.

$ix cobitust ¢ use of sarbon dionide for pH control it cooling waler elvouiis Kas proved el In the

absance of water, I8 safe w handle,

e

crvitormneitally Slondly, sinple fn tostering and proteots the cogding water olrcall dppiog cwsrasidificaton.

the cane of wss of U6, 1n conling water clrouiss, even & relatively lgh soncentrations, the salt content dovs ot

inerease dispropettionately and the allidiniy {n the water romaing consiant or 18 sven slighily oreased; both

aspecty ary inportant for fovanable dhemioal corsasing properties of the cooling water.

Hhat wink with oxtbos dogids saay e Hund for biveres USRS ST 308 A snd BB 2 B0 300 AL Ther

which

=

methods wre deseribed B proventing muincral depositg, sueh s bodler seale, et I cooling oiraiis, #

carbon didade v added to the cooling wates & contgd the oL

entire cocling waler cirendt 5 Intonded o be kam‘. stolia T8 of batwean pH = T and pH = B,

fn BF 2 2T &30 AL of US 2013 0026 169 AL, hewise mvthods are doseribed for preventing the

formation of deposits i eo0ling cRseis Hete, variond pararastors thel &g sdovsst 1o the Brmation of depositg

such as pH, alkaboity, conseatraiios of €7 lons, ofe wve measwrad and wsed © saleulate @ trged walue for the
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\‘v«u sarhon dionide, the ot of the enoling water fw the

er, the owbon dodide, on contiet with afv i the cooling wwer, & & 8wt

isu‘m derabls amount, taken off Hom the cooling »

ey and removed Trom the cooling water lrait by the

socling e OO deipping™ L Asa rosadt, st the ssoe How the pif of e coolagrwter Incragses tua ot

RS

3
e

fand downssang of the sooling ¥

Yoo )

These i therafine a considenble &iffirence botweay the pH of the

sooling watsr fad o the eooling tosese gl the sig

oy o of the ccoling water i the oollasting

tands, with the consequenee that, b thevonhiag towar doed tconnenting pipy sectione of e copling water

2§ £

cirgian, tw sk of formsting of Haw depostiv and other deposite mwrsasey. The st wowhich the carbon

dioxide fs aken off oo the wosting warer 1w dopondont on varkow chrousstances sl canonly by controlled
swith $iffieuly

it iy thersfore the oldect of G prosent Tovanting o pryvide s msthod T prevating e degosite sid

ather deposite in sonling clrtaity, with the sy of crbon dloxids, ty which the o buthe et i:-:}(.}?iizig waler

X

Siroit i Reptat s v st whicls de formatin of sleding dopostty v likowise ey wovenied, s vthe
sorroston ofipipe sectioes:

T abiser I sehieved seoveding 1o the brvantiors to that, i the cooling water chroult, ppstrean ofthe

& of the surbon dlokids, the gl of the seoling watar byronosded at o seeond avasuring Sitg wod, depes

s the diffbrence Botwesn the pa{ revorded ab the secoml monsuring €ite sod 8 predeterminsd

¥

valge, & minsval actd 5 fad wothe codling walsr, whersln the conissly of the addition of oarbion dioxdde

the mineral sold procesd ndopandsatiyolone souther

Avcording o the mvention, thereBry, thare w a doubkle messurament of the pH within the sooling

water chvwt s diffy

“r

sites, el of which, tedependently of one another, @ uwsad a3 starting

waterairenit. By the additiovef the minveal acid, the pHiot the cooling
water By redused in zhe satirecooking water sirenit the additiarof the carben dioxdde sosures an optfingdzstionof
the pH in the gipe seotiony offthe coaling walvr strouit ppsizeam ot the conling tower. Siney the mineral acid

A g the siripping prese

prosent inthe cocling wateris not subge

1 the cooling fower, a8 the gavbon dicaide

Y

s, ¥ enaures 3 substantially unifboe depression of the pilis e cooling wrter by the entive coshing water shroudy

s

i partioudar, Uensures, i the reglon of Gepoocking tovor packing, & g8 at which botls the formation of depoaits

iy this region and corrosion processeyare avasded as e ax ponsible.

By meann of the condeols that aeg independent of ong saother of the addition of exrbon dloxide and &

Al

miberal soid, te pH i e andive cooling walsr sireaitd

et within v range by which Tstly the foomation of

Hme deposita and ether depostts, sl 8y, for example, deposits of calcing salphate, calehon phosplste,

magnesiom hyvdfroxide, magnesions sifionde, sugueshay carbonate or o osmponnds o

g oonpeands, and

also secondly dw ik of corresion, wre aulnindzed. By controlliog the pH by mesus of e addid

asid, ¥ pastiodae, e ddv ol fomnaton of deponis Biothe vegion of the eooling toeowey paciing w3 Consegpente
> }:“ A R

of the O steipping™ s provented. s thvcase, # lvpotimporiant st whst point e the gooling wider cireait

ainerab okl i fed; fo partionlar, I8 not neosssary o bvadies the adneral acld divectdy s the calesting ek

or e e fresh water that i fad o dhe sooling water cirauit. Shnce the muineral seidhg distributed i the eutive

1%,
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sooling water ¢ the cuiim aystom § rofoced af loast to e pR of the sevond target valus: Th

g carbon diuxide additionally cafopnirds the syvieny agafost the risk of

iy

farther redustige of

froemation of deposits,. o particular o the sectiong downsizess of the process heat exchagger, v

eooiing water is conveyad at slevated teompersiies.

An advantagesns dovglooment of S nvsution pravides that the ssonnd target vahe of the pH i
gramsrthan e Ses trget vidoe of the ol of dre conling water By adding the miinerad aoid, de pHot the

cochng waty iy brovght 1o a rangs of for exanple pH ~ 83, st which the formation of said deposits 15 alrsady

sobstantadly suppressed By sdding the carbon dioxide, the pH of the cosling watey o funther optinddzedt 18

o

particnlar s w rosult, the shittag of

Be optione pH by the operativs slovation 1o the proass hest exchangss

16 taker ot acesant Thesseond feasodag site Ry the b dreant of thy fendsOsite dor the carborvdionde

B

sare OF the cooling e prelrably, it 18 o b fepiodg of the eollenting Seadt, The Grst srged valie

sd downst

16 seleoted 1o such g wusoner that fraly deposiie and sesondly, sorrosios phepomens, o (e pings owing tothe

carbon dioxide tnpet see reduced 1o 8 ndmmess.

bty e o target valoe for the pH in the covhing wawe pH B

FA particelely profesably pH »

8 1 chosen, Howsver, @ the waas thias, it chosld not excved ¢ maximum valbe i asder o snmue that the

formmation of deposiis 1o Se regiow already abovg the feadeby point For the carbon dinxide into the nonling water

chreeit s subsiantially suoproned. The second tregstvaliie shoudd be seledted 10 be higher thag the Sret &

vahee, ahd by this case not exvesd & defived mashntn valoe which depandy on the chendonl and giesical

Y

23

properties of the cooling water and i whether and 16 what extent furthey Cheminads sudh s, s.g., antiscalants or

corrosistinhibiton are sdded o the coolitip water: Forsrample. this musiior valie is batvegn pl

Another advnatageons embodinient of e boiestion 8 chasclerized o (i chendea! or physicad

¥

parsnaters of the coullng water we measied and used for deternnining the st teget valow o the sonond target

A

vahie, "Chemical parsmeters” are bere taken fo mean, in partioular, propertiss by dissolved somponenis of the

g, the ponosntration of ceriain

seater such as for exsople. the tual divsoived sadte {TRSY dn the cpoliny wal

L PO BT B0, polysens, ofe, o e alksloty of de conling water, “Physiedl

3 SRS P X

ooy, sach as O

PEABIE

" are takee 1 oo phavsical propesties suchiay, for exanpds the eaipstucs oF the vopting wadsr ®
various-points bty cooking wissr sirenlf, o the mnldent pressice:. Depending on theseaniwed chemical and
plosival parametery, then, a wrge valee Bt pH oor & pH vange s detenmined, whisk, under the respective
conditiong, Teads 1o tie Bovest possible endensy of femation of deposis, Bosily, and formation of cortusionan

X

the pipes dn the covling water clroplt, seoondly. To caleulote e argetvadus vocording and evabiation woxsm

can glve be aied sach as are offered by varicay maneficrerg, for example the syatent disttbuted by Nadeo

under the name 30 TRASAR™, s pasticular, the wisasured chensical or physical parameheronan sleo boawd

to determine harduesy {fodicas such as for exanple, the Luongelior saturasion fodex (LSD 08 the Ryenwr stahility
todex (R8T ansd 1o onloulate therefiom the tavget value for the pHL Tnthe case wf the Langelier satueation tndex,
the gl ot the St seonsuring site, fod sxample, b adjested do sich 8 msonsy thet ong of te following
inegualities fv gt

A3 LSED 3, # no antiseainote ave added to the cogling watsy,

P

13 LS LS iantiseadanie arecfod sy the coohngwasr,
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Iy the relevant msthods Ror detornmining o trget value, hoowever, the solubilities of other substances, for

cnple calchun anlphate, valoium phosphaie magnesivoy hydroxide, sifioy sy sibicats, and also s
surrosion tisbr ol the owtevialedu the conling clrondl taat are nsed ave gl taken nto sonsideration,

The carhon Joxide b B sovording 1o the fveming b thy conhing watsr clroway upsisam of g

prascss Beat cachangsr b dewastvess of the eooling tower, This 8 Ezst’:e:niiss.{ix B purtiondar fo conmteset tie

vk that adierr the cooling water 45 hiated duchip e pastage Heaugh the process hestexchan

ENNY
3

provpitaticn of sals and Sereby Rortration of depostiv ity the procssy heat exchanges o the plpy ssciony of the

sonhng water clrcuit ronniay dovnsiroamthereof. Foressmple, the ead procesdy diveotly 1o the colleoting tank

£ I 3 pe seoBon dowastronm of the eollenting tund Boorder tosusure clear sopseation of the twe sontrol
crevuits of sarbon dioxids aud ratnert anid, B s sheantagecus but adudtiedly not absclutely ascessary, o fead

he Carbon divxade dowastrss of v pomp atoinged 1nthe cooling water chowdt wheseas the minerabacid o fed

dpatream of this pusp.
Sonariding 1o e nvonton, the e reededsd gt the frstmcssuring st 18 e cocling waber chmuit
Sownciosan of e process Boat exchanger, bot upstedam of the eooling rwer. Tn the condeat of the carben

diviide foad, the changs of the water raperature after passage theovgh the procesy hest exchanger 1y wlen o

¥

avesant thereby,

The method waconiing & the fwsutng can proveat with or without the fhed of further chemizals fwo
thy eooling water sanh s, R oxapde, pobyaeehaned sntsenlunty, or coreasion inhibiton,

Proforshly, the tarbod doxade whditn e sooling water under provsure iy the Howeliod state and &

cpanded oo inirelocion i the scoling water, a s ronelt of which efficiont diesnhation of the carbon diowide

i e ccoling watsrotourt. Alemativaldy, or &2 ppionsat therelny the tashon diogide, however, canvalio be
witrtingad 1 G @t Torsn o e coslng water
Sxpolicntly, the cubo doads b owithdawn Tom o el Tor gaid O gaseoes varhon diexide, &

<

seireior o 3 carbog o

whe o Boackinh e coslingwiter wireal wonne

ded, The wseof cathon diowude

frony ofbgas ¢ pasticulaniy adv

Ag s davy cabasdaoent of e givs +te b enploned W axre detinl with celorenes 1 the
drawing The seic degwing (Fig 1) slovs w Ty g couding sater cinhull Spetaling ag thee

Ty,

Thy coching watee stroult § showe it P 1 comprisss 3 cocling waver I with eolleoting bk 3 ihat is
tnesded fe collacting the vooling water drading from the cooling ower 30 & punp § and b a process heat
cxchangsr & ace npated s & sloutb ope 4 proceeding from e sallesting tad 3 and opening ont indn-the
cooling wnwer 2. The process hear axchanger § 38, or example, o single heat exchanger or a sysiew of & phastity
of paralled or serteeonnvestad hoat exchanger i which the cooling water condosted 11 -the circulbpipe comes
o hoat exohange with g prosssemadranvand iv heated in the course of this. fn addition, & Boshrwater foed pipe

T and by o blocdof plpe R open aut ine the collecting tank 3. Vig the Meed-off pipe 8ot of the sooling

145

water 18 tabon off fn order 1o avoll exocssive conpentmtion of salis In the conling water, The freslt water feps

pips Tacrves for replacing conling water that fs removas dnte the anmbient atmosphere fn the cunling provess by

the couling tower 2 or has boen fakenr ot from the cooling water clroult T by withdvawent wla the blesds

off pipe

&,



In the eooling water chrouit | shovs fa P L the pll ofthe cooling vt ivesntrolied st dwn diffhremt

R

siten, A Sretconirel ol WY comprises o fosbmoamging site 1 for seconding the pH, which fiest smeasurin

arranged upstesm of the cooling towsr 2, in the exemplary enbodiment immediately upstreany of the

useilon of the elmuitpipe $ with the cooling rwe

3. The arrangement shown v te wxenplary sabodisant of

3.

S the oeasaring site 11 downstrean of the provess host c\\':ixzs,nga‘,r 8 by avcadoantag

ouy soluBion in the pontext of

e devertion, bt is not an shactutely secossary solotion. The fstoontrol dircait 19 sommprises; fnadditon, a
carbon diondde Roed pipe 13 that fv sttachad to a tank 123 for carbon diogide, which varbon dioxide foed pipe is
equipped with an electronically sotuable control valve 14, The carbon dioxide feed pipe 13 opens ont e the

sirenit pipa 4 dowrsivsun of the colfesting dank X and the puap 5, but upsiresor of the process Jwat exchsager

HEY L Phe oontrob valve 34 and the messordng site 1 are data-conneoted 1o ane electronic control anit 18 which
permity the coren? of the piY of the conling water by addition of carbon dloxide depending o the pH meseured
ab the mensuring site 11 acoording fooa sioved prograrn, Optionally, the contead unit 33 s datscomnested to 8
farther measuring site 10, The weasuring stie 16 comprises soe o morg probes by meang of which thoss
prapertes of the vocling waler see recovded thay ave of hoporanes Hir the Hrmation of deposis or fre

i3 gorromeity, for example fompeminre, consentration of sertain substances dissolved 1 the water, such as Call,
Calidy, Cad PO Ml sl dissolved salis (TS, ste. By eeansoof suttable calonisiion methods Smiliae
o those skilled w the an, the measured valaes of such properties oae ke wed i detornune a pHotargst valos
whish s @ optinws fromsspectof s lowsst posibledendeney to ormatien o deposits ot of sonmsion, on pips
of the cooting water strowie 1.

20 A senond sondrad odvcudt 28 whinh s arvanged upstream of the eontrol cirouit 1 i the cooling wadse
stret § comprises o second messuniog stie 31 Ry reconding the p§-§ i the m‘saiiﬁg water. The second measusing
st 21 b ranged wpsresar of the function of the saebadiovide pipge 15 ow the airvuit prpe 4 and of the pupw
5. The seoond oonwrol cimult 20 sumprises, in addition, 8 storys contaloer 32 & ¢ minessl aoid, W the
sxspptany swbodinent sulphuely aod, Fras sopttsdner 2T, o et acld Teed plpe 33 depariy

5 which opens st e the osoling weater cirvutt 1. {n the ey
Gpeng Gt G the collecting wak 3 in-pasalle] tothe Yreal water foed plpe 7, but the mdneeal soid pipe can open
Gut g the choult pipe 48t any other destred site. Tn the w foed plpe 33, poanveyiog spplianse 24 18

which i equipped withan elecimnically confrallalile wicdor: The swtor of the conveying spphiancs
F4-and the mcasuring site 21 s daivconnected 1o so elecirenio control unit 3§ which peemits the control of the

3 pi of e cooling water by addithhn of mineral actd] dopending o iy mesnred pH ascording g stored
PrOgam,

Whan the coolng water chonlt T4y In ope @ the onofrel plrontt WY the gl recorded st the
medgduring site 11 s contulled to @ pradetormined target value. to oy case the pH ot the messuring site 11w
recorded sonifnuously or at regidar Bme eervals and pessed 1o the control et 15 1o the control vt 15 2

35 targetwidue watorad o the g therotnafioralee called Moy targetvalie®y whieh v selpoted v suel onumose

that firatly, depending on the conditfons existing in the conling water, atondenyy that is as-fow as possible fo

formation of hme deposits ad other deposits sxista, and sedondly ne acidicaused corrosion decurs on the pipes

3

sof the cooling water clrsuit 1, As s alfemative fo w fed predetenained fuegst value, the frel targst valie can

Ty
P

%

ilan be calondated contiouousiy o

“@.

crannrer Satier woothose shilled node e wherein toy s puepess g

& parsmeieny oeasred At meanering site 16 ave tachuded, Copnsprndiog o the differoues berweeit the g¥t
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oy
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AL

measured g U messurbne stie 11 ad the i e \fési‘{sﬁe the control wit 15 sends

/,

<
I8 coaip

vabve 14 order o feed cirbon dioxdde from the nk 12 o the cirogit pipe or to bloek the feed of onthon

I the contind oireait 38, 1 Drther sontrol of s ol huthe sooling water provssds. For this purpose,the

s

pH at the measuring gt is ycorded continmously or 8 predutencined thne fotervaly, and passed fo the

sonfre] it I8 By ihe conteob unit g faget vilue for dhe oB (herolnaftor alup calfed Msevend target valus"Vig

stored. Depending oo the difference between the second targed vahug and the pHovecorded a8 g s

2

1, iheeoatrol wilt 28 seads x eousspnnding eootrol sigad oothe oonveyioy spphanes 244 onder fooadd

el scid From the worsgs container 22 tivthe cooling water vircalt 1 or o blook the Feed of miveral sgid,

W

s pH taeget vahie of the contrel slrendt 20 i i case B abvay

%

¢ e dhe target vidus of the Gongol

&

cironit 1 and prefergily selected by sl 3 maaner that, for the firat tapget vahie by oontrol cirouit 30, € value of
pH P 7.0, praforshly pH2 7.8 can be selected, For sxample, the seoond tarpet value is beiwsen pH = 7.8 and pH

=84, s the Hrsttarget valog gt o7
Sinee the carbon dioxide fed o the cocling water vig thy carbon dioside feod wipe 13 sseapes apain g

cast fn part fromy the vonling water dusing passage twough the ooy ower 2 wad te cooling water dilpping

from the conling tower Lanto the sollenting tank I has in thev roypevi & igher pH thon the cooling water fad w
the conling tower &, the addition of the mineral seid achicves, by pastioular, the gH i the cooling towes 2 being
raduced oo value stwhich the Bomation o doposite o ahie sooling ower packing % @b lsast substantiadly
prevented.

With the resthod scomding o e veatiog, both the Tormaton of Hive deponin and other deposia and
sl sorrosion e the pipe sywsm ars avolded, sodd ahe losses of sarbon dlonide v the copling lower arg

mrkedly redised. A e s g the Roewi sdvantages of 00, 4o mea for controlling the pH @' aiilized,
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Last ot referonen s3I

i Uhnoling water ¢irouwit
3 {nobing towey
Upllenting tenk

4 Circuil pipe

3 Puwap

8 Heat exchanger

Frash waater food pips

& Blead-ofl pipe

i {ontrol Siroudt
3t Momsuring site
12 Tauk

13 g diodide fesd pip

ol valve
15 Control unds

HY Measuring sip

e Contral cirealt

2 Moasuring s

33 Blovags contaings

23 Minaral said Rad plpe
) Conveying appHanes

3 Contrad unit
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