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HAKKIMIZDA

KI' kl erin °nc¢se¢ olan kKahséem ve -aléekteé] ém, kur duj t
sonrasénda Amerika ve 2006 yélénda da hizmet ver (
csretimine % 100 hissesi Kahséma ait ol anKAKBEEKKAMKA
ve DIk TKCARET SANAYK LTD. KTK ol arak hizmet ver mekt

1971 yélénda ticaret, 1981 vyélénda «kirket, 1995 vy
yél énda ¢retime ge-er ek, veniépklegnybhedade°ynaeakgi bol
bir baklangéca 2015 yélénda start vermicktir.

lretimlerimiz pas, t uz, kire-|, korozyon ve belirld.i
Daha ©°nce belgeledijimiz ¢reti ml emikemnmetdtdsiibir Grktiemt k
il kemi ze kazandeéer deéek.

'l kemiz ve d¢nya ekonomisine katkeé sajlarken, i ns
ver medi Ji gi bi yararé ol an ¢retimler yaparak | ide
payl akmaktwloyuz. ok m

KIl'tifat bize yakeékmaz, derestl ¢jeméegze sekte vurur,
Yapt ekl aréeméz, yapacakl aréemézéen garantisidir !

Bu g¢n burada, yarén t¢m d¢égnyada suyun ge-tifji her

her zaman sizinle, her zaman sizlerle..

Kani AYDIN
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Genel Bilgiler

Karbondioksit s
“ozende] |ger|smde

olan karhonik

wwwww

aS|t ol

H 0+COoH
SUDAKK KKRECKN KAYNAJI Karbonik _3 _
ol dujundan "blrasn
) S . , i cOzer.  Kirec de “bil e I<
Sadece insanlar i-in dejil, bitkiler| ve haywmamah%mdlr -in de
olan su, yeryuzi ile atmosfer ar asénda su -evr i mi ad verilen ©bir devri
dai mle s¢rekli ol arak dolakér durur.
Okyanuslar, denizler, goller ve akarsulardan, hatta toprak yuzeylerinden
.bu.h.ar.l aK"a"n_ _s_u at mo_sf_er e yé¢kselir. - alt m(\),e@amggﬁegyurroj ru
icerisindeki her turll kirleticilerden ar énér ve saf hOol ireic GkaSIVHO%N olarak  suda
74 karbogat) k i¢0zlinmez
Yaj mur ol arak atmosferden yery¢zene 9'

doj nanl:ak k‘érﬁohd%l%éne n-su

Kireg, aSnmarak)varsc “““““
&karbr?rllke _L<HI CO.. Ca(HCO )

ckarbondioksit (CO:
Karbondioksitle zenglakareryal muer ysad an Igreborargs%receggdcr-e"-zc,

tuzu olan kalsiyum veya magnezyum Kkarbonat, ya da kalsiyjum veya olarakk @
magnezyum s¢l fatla temas ettijinde, i - e arbondi oksit
tuzlaréné -°zer. Yer kabujunda temas edilen Kkire- tuzl ar én
olarakkalsi yum veya magnezyum bi karbonatl ar

mevcut karbondioksit ve oksijenle temas ederek karbondioksit ve oksijeni ()
-%zer. Karbondioksit ve oksijence ze

atl ar ol uku

karbondioksitin
sebeplerl ortamdan

sonucund: uzakl

Sularda ¢dziinen kalsiyum veya magnezyum karbonat, ya da kalsiyum veya

magnezyum s¢l fat miktareé; sudaki karbo dlcaqtéltcoﬁﬂluwtuér‘na Ve
ettiJi yer kabujunun yapéseénat ug®rae ehejnj Kigrr.o, o ezc"'%"ncok'
mi kt aréna bajlée olarak suyun °zelliji de -ekktrbfedka@n y(?rtémﬁa zam

i ; etken|r
Kal siyum ve magnezyum bikarbonatl ar, arara]eazgrq ek il KT ¢
sécakl ejena bajlé ol arak karbond|0k3|t|nkardfo,Qj.bkg;my']1 kl a sju n
- S - 3 veklre(; uzakl akma
halkar asénda fkire-o0o olarak bilinen kal s/iyu \ﬁlﬁaklynanawma ne m Kk
etkenler an
do°n¢kKer . Borularda tesisatlarda ve su el an._ ci he
olukan Kkirecin esas kaynaj e, suda -°9z¢nmegk ol ar ak bul,n“yan
magnezyum bi karbonat | anesiin kar bonatl ara d°ng¢k
Sudaki kirecin dojada -°kel mesi «sonufu Pamukkal gilbi doj
. . evkirec teS|satIarda
olukurken, tesisat ve makinal arda -°kef;qjﬁeé‘sf’se|rﬂzlardau kire-
olukmakta, bu ise °nemli sorunlara nddeenj Sgrbn[yrmkdbrad"aé"fr

) ) zamanla
Kireg, tesisatlard

tamamen tékayabi I\r

b o r Lgnemii oranlardaverim

cihazlarde o nattg ciddi hasarlar

de¢kekl eri

dah yol acabili

4 R www.akuaka.com



SU SERTLKJK VE SERTLKK DERECELERK

Su sertlifji, suda kal siyum ve ma@Hezye@m Sbh#arbonantmeh |
bilekiklerinin bulunmasé olarak taPHtUungdd Kige- douzl gio§ne
. ) ) | B kazanderd_ei,e °“z el | i'J e ~s
magnezyum bileki kIl eri kire- tuzlareée olarak bi i nir.
Kal siyum ve magnezyum bik
Suyun sertliji, i-erdifji kire- t uz?'a%“é#fé%“lkhi%%rékp rd€nal
~ . veya magnezyum s¢l ffatlareé
bakémdan su, ne kadar az miktarda &/t ex ifk¥H Zbiniréd ce€ lsie Y OIS
yumukak, ne kadar fazla miktartda kire- tuzu i-elrielprsa 0,
Ge-icil ve kalece sertl:i
e | i k I k
Su sertlijini i fade et mek ¢zere dethKIkam ?It | eoreacreal a
ama-la yaygén ol arak kullanélan sertlik dereceleri Franseéeé
dereceleridir Franséz serAllmaini sleirttrleidei 1|OSemg CacCco
litrede 10 mgCaOiceren suyun sertliji ol arak
Sertlik
Suyun Ser|Franseéz Al man S
¢cok Yumuck 0-7 0 -4
Yumukak 7-14 4 -8 .CokKireg:Ii :Kire(;li Az Kirecli
Hafif Sert 14- 22 8-12
Sert 22-32 12 -18 Sularén sertliji y°reden
gi bi ayné y°rede yerine
Cok Sert > 32 > 18 g°re de dejikiklik go°ste
Susertlijinin y°re e za
Sul ar é&n kaynat él masé sonucu glder‘il"lfeebldPle'nK'kééFt r mgyse
. . . kar ke ¥ dékkq
kaynat makla giderilemeyen sertlifji Q/ g‘(@rﬁaey%egesr / ik, en
Karbonat sertliji olarak da kaislymnndel'e'lahnsukdaﬁ‘l &édé e?tané& e
ve magnezyum bikarbonatlardan kaynakﬁl!alr';rﬁgtgll(alr§I rf% ?:eﬁJl’t|lj
kal écé sertlije ise kalsiyum ve magnezyum o el r veya s
olur. Ge-ici ve kaléecé sertlik topl amé toplam— artti.k ol a
]

Ulkemizdeki sular genelde orta seviyelerde kireg igerir. Yandaki haritada

da g°r¢ldejé¢ gibi bazé illerde sular
kire-1lidir. Bununla birlikte, sudaki
y°reye dejikiklikler g°sterebil mektedir.

A
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Genel Bilgiler

KKRE¢ ¥NLEME SKSTEMLERK

Suda -0 z¢éinNnmg K ol an kal si yum vV e magn bonat |
karbonatl ar a d°n¢gkKkmesi, dej i ki k °nterrf err r}{rek
makinalarda kire¢col uk umunun °n¢ne ge-ilebil .‘
Bu ama-| a geé¢neégmegzde kul |l anél an y°ntemIQqu-' temler
deji ktirme sistemler:i ol arak da bilinen ki mySs umuckat
inhibitorler ve son teknoloji olarak da manyetik kire¢ dnleme sistemleridir.
Ki myasal su yumukat ma s
re-inedeki sodyum katyo
KKMYASAL SU YUMUKATMA SKSTEMLERK kirecin kalsiyum veya magnezyum
katyonlaré ile dejikmes
Katée par-acék ve pislik tutma ama—IC@CQk*&‘e}’RH\'@Qp”\CQHtre, suyu
ayarlama ama-lé tuz (sodyum klor(,r‘l)fyotnandlgé Kyl i §RMUCY e KR
_ . eya magnezYum blkarbo atlar .
ta.nkendan ol ukan k|myas.al s u yumu;<astorH:§,u ksareoanﬁfé'dOrek'(,ln
kalsiyum v ey a magnezyum bi karbonatl ar é sodyum bi karbonata
d°n¢kt ¢rmeye dayal é ol arak -al ékeéer| & myasal su yumukatma si
suyun iyon dengesini saj
Sodyum bikarbonat, suda her s:ecakleI?i"Ele":O'r ;0 %ga'6|:;‘izbigli\'ggli
ol ukturul dujunda suda -°z¢nmgk olarnﬁlg(t;qenearVé/esepp“y]qlﬁiél
ol ukumu da °nlenmik ol ur. binlerle ifade edilen to
Bu ayné kdamabdal gece Tg¢r
Ki myasal SuU yumukatma sistemleri, wmaspraad i e mektiirveAyr 2e b
dejiken sabit yatérém tutarl are yarﬁgé‘r;?j‘a'ladfe;‘zjgomlikl%;‘l{'?”f”ZaoIa%ragn
gerektirmesi ve °m¢grl erini doldurdukla F 8 n%% “k&rBon® " Y Fe

yenil enmel erinikbetm&tgrdefi olan siste erdir.
Si stemlerde kull anél masé ger ekl tuz mi karbon f
yenil enme s¢releri, koruma sajlanan tes suyun deb
kire- mi ktaréna bajlé ol arak dej i ki r. e, i kKl et
suyun debisi ve kire- miktaré ile paral eder
Ki myasal S u yumukat ma sistemlerinin verimlili eri gene
civar énda ol up, zamanl a verimliliklerinde °neml i oranl
meydana gelebilir.

Ki myasal su yumukat ma s

surekli olarak tuz tedarik edilmesini
depol anmaséntg&z, tuz tank
il i

azal déjénda tuz avesi
Tam otomatik sistemlerde bile

s®z konusu ikKlemleri bi
yapmas é gerekir. Bu seb
yumukatma sistemleri p e
istihdame gerektirirler

www.akuaka.com




KNHKBKT¥RLER (¥ZEL AMAC¢LI KKMYASAL MADDELER)

Knhibiterler, ki myasal Ssu yumukat ma sKmshtieomltenmil ®edesuwdadakineknirre
ol arak kalsiyum ve magnezyum bikarbomat kaelk fdaejkilei bi ke unykalse:
-evirerek suda k|reiejolekummmnua%rallejoerlk 1(|Ik dir

néﬁ mas e rgiekrteakreén in
Knhibit?©r ol ar ak yaygen bir Kekllkdlellak;hel:o ar1|e_ rlﬁn;réir{'\fgg
polifosfatlar, fosfonatlar ve organik polimerlerdir. S6z konusu inhibitérlerin ]
déekénda hidroklorik asit vb. gibi anfesgsaikR kisiaederkarkxiék s

olarak kullanél maktader. koruma a-éséndan inhibi
kullanmak gerekir

Knhibit©r, suda kire- kristaldi gel i Ki mi i -i.n gerekl:i ol ai

ol UK muk kire- kristallerini yézeylerinde' tutar\d\K veya

tepkimeye girerek bikarbonatlarén karbonatl ar:a d°n<,|<mesin
kirecolukt ur maséné engell er. : .

Knhibit°rlerin koruma sajlanan tesi

bajl e ol arak dejiken miktarl arda ve
Deji ki k kimyasal maddel erden ol ukan
°nl eme ydmackeul | anél masée, tesi sat vV e

cevreye de olumsuz etkileri s6z konusudur.

Manyetik kire¢ onleyici cihazlar,
yé¢ksek manyeti k akeée yoj
sahipsabit méknat ésl ardan

MANYETKK KKRE¢ ¥NLEYKCK CKHAZLAR

Sabit méknatesl| ar,

. . . . . olukturdukl ar é ¢ -1 ¢ ma
Manyet ik kire- °nleyici cihazlar, pnedieht ki & sﬁé&'gdzké' efrie,
méknatésl ardan ol ukur . deji ki kliklere sebep ol
Manyetik kire¢ onleyici cihaz | ar , méknat é&sl ar én oINLljaKntyuert.LEklk%;ng'_ n%)anr{yeeyti iC K

: . . manyet.] alanéen ‘et’ki s.i
al an i -erisinden ge-en suyun bazé Iji'rze'ckisneIkr(fé]teizi}{lrﬂq)‘silipe'rs'ém
dayal & ol arak -aleéexeéerl ar. i kKl evsel keél ar.

Manyetik kire- ©°nleyici cihazlar e, M%”YPH‘&"G‘??ﬁ"@yiﬁ'(ff”@ﬂahk”e@eIen f
deji kimlerinden kiredcirnmkKkiyiaptEasléneéery °H:|‘?§”j§ Iaaitgglblrklpyiasglmadde

. . . evr

sudaki minerallerin y¢gzey y(,klerlnln |KmeS| K\evsel k
Manyetlk kire¢ onleyici C|hazlarda

Bilindif5ji gi bi su, ajerl ekl é ol amakhyekaksayam, bi &latrrbiok

magnezyum bikarbonat ise -ok az mikm&akmnat éEdiadn malRktikagieyr ul

kire- ol m{uemumekl e olarak kalsiyunm2hlikadinddft &@kiWdrsiy

karbonata d°n¢gkKmesi neden ol maktadér.

www.akuaka.com




KALSKYUM KARBONAT KRKSTALLERK KALSKT,
ARAGONKT VE VATERKT

Tesi sat ve cihazlarda sorunlara neden ol akialvsei yhuarl kk aa rbaosn

aragonit ve vaterit olarak ¢- ayreée kristald.i mevcuttur.
Kal si t, kaynak sularéndan «kKkebeke sularéna kadar b¢t en s
Sul ardaki kal si y u8ikélsitenbool nuaktuérn. % rm0oni t daha az-4B) ktarnlsa
dejiken orané ile kalsitten sonra ye alér. Vaterit ise su
KALSKT

Kal sit; d¢kek séecakl ekl arda (ortaméca&ikclakkledgredala) se okaman
Keklinde sert kire- tabakasé olukturan bir kristaldir.
Kal sitin -°kel mesi il e olukan kire-, sadece met al yeé¢zeylrer i
tabakal ar ol uwktudr wri.j eSudd nmeval |l erin de birlikte -°kmesi sont

ARAGONKT

Aragoni t, daha y¢ksek sécakl éklarda -°kelerek k¢-¢k tane
karbonat kristalidir.

Aragonitin - - ° kel me s i sonucu olukan kire-, tesisat veya boru - e
sistemlerde su ile takénarak son noktada tesisattan deéxar
Aragonit wu-zPuknelsejrieg su i -erisinde kaldéejénda -eperlere ha
silinerek veya su ile yékanarak kol ayl éekla uzakl aktéreéel ab
VATERKT

Gerek suda az miktarda bul unmaseé, ger ek by gk kd k es e cod kulké kulr

herhangi bir soruna sebep olmayan bir kristaldir.

,g%_\’.?--. Kal sit, kalsiyum karbonat &n \dOJadAafagonlt; gerek do]
’é . ¢ ve suda en bol bulunan bir kristalidir. N kalsitten sonra en bol olarak bulunan

i - ey 7,‘ e kalsiyum karbonat kristalidir.
n‘\"' Sertliji 3 Mohs ve “\ o . ,
h.- 1 . yojunluj fFoRadlkgl smt, do ~ Sert-thDhS,_ ijunA|UJ
- )_.’ '{/', renksizé aydam) ol arak bul un g/lcm3olarar agoni t, Ad0]§d
\"“:“" beyaz, rustik yekil sar avifenkte bulunduju gil
ul turuncu, yexil, mavi

K f
K 3 : renklerde de b un ktadeér .«
. & renklerde de bul unm

www.akuaka.com




MANYETKK KKRE¢ ¥NLEYKCK CKHAZLAR. NA

Manyetik kire- ©°nleyici cihazlar, de

farkle °zelliklere sahip sabit méekna
Manyetik kire¢ dnleyici cihazlar, sabit

méknateéslardan ol ukur veyumany kbd Sniefidi Thazlarda kul | anél an sabit mi

olukturarak -al éxkér

terlerine, °zelli klerine vV e tasar én

Ol ukan manyetik alanén bpygylkdelick mekanal &s! aglédkt ururl ar .

°zelliklerine, sayélaréna ve cihaz i-erisindeki
konumlarena g°re dejikilTyapnyetik alan, sularda mevcut ol an
o o sul arén y¢zey gerirliinmliesd ny ¢ aveey my énke
" = ayné zamanda kristal gelikimini de a
Manyetik kire- °nl eyici ci hazl arda r
N alanéen etkisiyle kalsit kristalleri b ¢
B % e Yy ¥ 9 . o A

Kri st adejyiakp émi sonucu, suda -°z¢gnmg
s veya magnezyum karbonatén, -°kel mesi
bir kire- tabakasée yerine, K¢ - ¢k t
- - ol uktur maseé sajl aneéer . Manyet iikn aal kaér

blylumesini de onler.

L\)ﬂanyetlkklgife-l°n|§_y;0i Mé\ﬁ?é'tque”kﬁfb' |°Vrﬁlé’§ricm|icihazlardaki
ir Keki e -al ékabi me s | * ; nat eées .
°zelliklerinin ve sayéla?rtéfrﬁeh su féaaﬂgbl%&sg %”%et'k Kuvvet
ettiji kire- miktare il el |O$E1|'fteénl|e| Jo'I'ﬁwﬁs@ageh%k@l'arak suyun har
Ayréca, suyun elektrikseyaybeihkendtigiind® su i-erisindeki mine
uygun biiytikle t '€ ol mal eder . tesisatl arda daha °nce ol uk muk ki
deji ki klijine wujrayarak =-°9z¢l ¢r ve
kirecin sertlijJine bajals& @laaramk ameawza

Manyetik kire¢ nleyici cihazlar, minerallerin yuzey yuklerini ve suyun ylzey
aktiflijini dejiktirir. B u dej i ki ki
potansiyeldi d¢ker ve tesisatlarda korc

Manyetik kire¢ Onleyici cihazlar, tesisatlarda ve cihazlarda kirec

ol ukumunu ©°nl eme, olukan kireci -0z
her hangi bir bakém ve onaréma gerek
i htiya- duyul maksézén yerine getirir

A fg

www.akuaka.com -



TESKSAT VE CKHAZLARDA
KKRE¢ OLUKUMUNA ETKK EDEN ETKENL

Tesisat ve cihazlarda kire- ol ukumu, et kene
sudaki kalsiyum veya magne zy um bi karbonatl ar én tar e, s u
sécakl éjé ve pH dejeri ile suda -°z;¢ ol an mine

Tesisat ve ci hazlarda kire- ol ukumu, celikle sudaki

eder . Bi kar bona
ihti malii de o kjiids
-
- &. A
oonatl a \

magnezyum bikarbonat miktarl aréna b

iset esi satl arda kire- tabakasé ol uk

rak bi

u i -1in

Sécakl ek, karbondioksitin uzak/|I

at vV e

karbonata d°n¢kmesine sebep ol

é etke

(p]]
o

cihazlarda kire- ol uUKumunu ar

Tesisatvecihazlar da ki re- ol ukumu, bj bonatlar
mi ktaréna bajlé olduju kadar neée zamand
pH' séna, yani suyun asidik a bazi k ©°2zé
g°stermesine ve suda -°z¢n ol an topl am .'
maddel erin (minerallerin) taréna-bajl
dej i kir. .

SuyunpHdej erinin y¢ksek ol ma
g°stermesi) kire- tabakas
dejerinin d¢k¢gk ol maseée (a
kire- tabakasé ol ukumunu
korozyon olukumu i htimal.
Suda -°z¢ntmyxl aomh aknat € mad
mi ktaré, sudaki bi karbona

N

tabakasé olukturma i hti ma
Ayné «kekil de, s¢l fatlar v
ol ukumunu artéreéece etki g
Geneldaklsek artték-a kire-
birlikte, s°z konusu etken
durumunda, d¢kegk kire-|li

bile meydana gelmesi gerekenden daha fazla kireg

olukabilir. Ayné «kekil de,

ol mas é nmndlauda wiksek kirecli sularda yiksek

sécakl éklarda bile meydana

az kire- olukabilir.

kur asé unut ul mamal édér ki tes
ol ukumu sudaki kire- miktaréna

kartlara da bajlé bir olaydeéer.

10




SUYUN KKRE¢ VE KOROZYON OLUKTURMA
POTANSKYELKNKN HESAPLANMASI

Mevcut verilerden yararla%elaraktkk]eerhagg rcihazlarda ol UKt ur ¢
analiz yapeél madan suyun _ve oor'oS _ ~ ¢
ol ukturma Mmetsampsiayelais@i n bilim adamlare tarafend_an bu_ amaca
kireci ve korozyonu ©°nlemtkdemeéylag shpegden tahmin edilebilir
tedbirleri ©°ng°rmek a-éséndan ol duk-a yararl éedeér.
Sul arén oluxkturabileceiji kire-erweren kor c
il k endeks, 1936 yélénda Wilfred F. Le
Doygunluk Endeksidir.
Langelier Doygunluk Endeksi,-2, 0 il e 2, 0 arasénda d
Dejerlerin negatif olmasé suyun koro
kire- olukumuna neden ol acajéné g°st
Langelier Suyun
Endeksi Kire- veya Korozyon
-2,0<-05|Kl eri derecede korozyd
-05<00/Haf i f korozyon ol ukumy
0,0 Korozyon ve kadkre- ol ulf
0,0<05 |[Korozyon ol ukumu yok,
05<20 |[Korozyon ol ukumu yok,
Langelier Doygunluk Endeksi ve Ryznar Sul arén olukturabilece]i kire- ve |
Kararl el ék Endeksi, pH,vesréecrpaklpbdk, Bakklai kendeks, 194%r g8 &R
- 0 ; ; |
toplam z¢nmek madde ”b'ktal{te PhrFﬂ'*?e znar Kararl él @k Endek
dejikkenlerin dejerleri ol ar a suyun
hangi Kartlarda kire- ve koroz n . _ |
olukumuna sebep oIacajeRﬁyezrbarrtaéﬁdﬁgfér’ 4,0 ile 9,0 araseéend:
kire- ukKumunu, 9,0 ve ¢zerindeki
0IUKumunu i fade eder
Ryznar Suyun
Endeksi Kirecveya Korozyon Ol uk
40-50 [KIl eri derecede kire- o
50-6,0 |[Haf i f kire- ol ukumu
6,0-70 [¢ok az korozyon ve kir
70-75 |[Haf i f korozyon ol ukumu
75-90 |[KIl eri derecede korozyo
>9,0 Engell enemeyecek koroz
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Genel Bilgiler «

SUDAKK KKRECKN TESKSATLARDA VE SU KULLANILAN
CKHAZLARDA SEBEP OLACAJI SORUNLAR

Kire- ve miner al i -eren sularén imslamnmay d @, €éalas iérs& nydarma rh
birlikte insan sajléjée a-éséndan tehlike arz et meyen kire
cihazlarda dejikik sorunlara sebep olabil mektedir.

Kirecin tesisat ve sseubekpuldlaancéajaén ecni h®arnzd mlridas or unl ar, é&sé
€6sé aktaréméneée, tesisatlarda birikerek su akékéné engell e
Sudaki kirecin en °nemli ©°zelliji, ajeérleéekleée ol alsitak, -°ke
kristallerinden ol ukmaséder. D¢keéek oranlarda bile bulunsa

kabuk ol ukturur

Tesisat ve cihazlarda kabuk olukumunun en fazla meydana g
d¢ek¢k sécakl éja sahip y¢zeylerde de kire- kabuk ol uktur abi
kire¢c meydana gelmesi bunun gostergesidir.

Kire- tabakasénén ésé aktaréméné engell emasibajdruol amakd &
gi bi ésé ¢reten cihazlarda olukacak yakét kayeéeplare akaj e

Kire¢ | Sistemde Yakit Kaybi
Tabakasi | Verimlilik | Her 1 Ton Her 1 Ton Her 1000
Kalinhg | Kaybi | Kémiir igin | Fuel Oil igin | m®Gaz igin
mm % kg Olarak | kg Olarak | m® Olarak
0,5 4 40 40 40
1,0 7 70 70 70
1,5 1 110 110 110
3,0 18 180 180 180
5.0 27 270 270 270
6,5 38 380 380 380
10,0 48 480 480 480
13,0 60 600 600 600
15,0 74 740 740 740
20,0 90 900 900 900

re-insanl a
kte tesi sa

Zira kireg, tes

kabuk ol ukt
vV e

Tesi sat




= Genel Bilgiler

SUDAKK KKRECKN TESKSATLARDA VE
SU KULLANILAN CKHAZLARDA SEBEP OLACAJI SORUNLAR

S°z konusu kire- vabwa&tansml klail enkaképkar e, €sé ¢reten ciha
el de edilen verilerle olukturul muktur.

¢i zel geden de go°r ¢l dei ¢ gi bi, ésé isreten cihazl ar da %
-ékabil mektmoi gi bD d¢gkegk bir kire- tabakasé ol ukumunda bi
kaybe % 4 ol up, bu oran kull anélan her 100 birim yaketeéen
i fade et mekt i rk.alkinrle-] étné@ma kka&bs émm' ye ul akmasé halinde, éseé
kaybée % 90 gibi bir hayl i yé¢ksek bir orana ulakacakter.
yararl anél masé, 90 biri miktnnden yararl anél amamasé deme
Enerjinin pahaleé olduju gé¢negmegzde, dej il daha y¢ksek or a
demektir. Zir a, s®z konusu oranlar yaket fiyatlaré il a -z¢
boyutt ar &€ ortaya -ékacakter. ¥zelli kle y¢ksek miktarl arda
kayeplaréen binlerce Lira ile ifade edilen boyutl ara -eéekma
Kire- ol ukumu, elektrikleéésdérenetamézahazénadasebep ebkat
d¢kKéekl ere sebep ol an kire- tabakasé kalénlakték-a diren-|
Il sée ¢reten cihazlarda kire- sebebiyle phakasakévelidm dt rmegkyg
kull anél masé ger ekmesi sebebiyle -evre kirlilijinde artéka
°nl emek i-in gerekl:. tedbirlerin al é@énmamhegi hal seldepe&@bnpoac &

Tesi sat ve cihazlarda Kkirecin sebep ol acajeé bir bakka ©°i
kesitler.i dar ol an tesisat el emanl aréné téekamaséidedy¢ K (Brogr
dijer taraftan da pompal arén daha fazla enerji harcamaseén

ta

gi b ore P kT sudakivki
tiri | N30 i bofanidida € dafa tfa ' Suk U

el diji ci hlauzll laadmal a _ esb @ddi bintéhd
rimlilik 4 orul ard : 8.l e

e sebep ald ' S ‘

da \ ’ 3 e o
a nernangl o ena
ur. d ;
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ilerin

Sert su ve sudaki kireg,
sukul |l anél an tesisat ve
her zaman sorun ol mukt

MANYETKK KKRE¢ ¥NLEYKCKLERKN BKLKMSELK+EE/|EL?_'E‘M<“m”g:ji::E”
Manyetik kire¢ 6nleme, 1900ty €1 | ar én bakl ar éndan be ri eﬁ; éKtligrSiol'rY
ANyetik kire ’ uy . , K rﬁwan etlﬁlhrgonnel% de -
yéll ardan sonra ticar uygul amaya g€ pfy g\wtenﬁedénbw%éﬂr emdi r
el ektronl ar én kendi eksenl eri etrafen nmelerl anla
spinlerinin, el ektrik kémeé veya manl\/;arwdtlkkkegomdma,nen et ki si
cevrime si sonucunda olukan bir t¢r el ektuikbknaya@alnéadrédran beri b
bir yontemdir.
Spinleri farkle iken dék ortamlar é eNMakyetkkregéne@eymagdtie Kkt r on
oldujunda vy¢ksek bir g¢- meydana getalaé‘reé‘kSLUeKebP?'arﬁn‘bek
) ) yapéséné dejiktirmesi
bakl ar |l ar . Bu t ¢r bir et ki ye manyetlk etkl, manyetlk
maddel ere de méknatés denil mektedir. nyeq< ?1[ IOIJ"natZ
yararlanmal uzere manye iK k|reg
manyetik alandan etkilenmez. Bu gibi maddelere diamanyetik maddeler °nleyici cihazlar gel
denir . Bazée maddel er , °zellikle de mel\?la%yleti'kIﬁrégdn@ﬁcpc%a%lérflﬁaglﬁli al ai
kendil eri de méknat ésidegeliraBu gilki mdddelerer mékhat ésddi©lbi |l i msel ar
de paramanyetik maddeler denir. agelle mmerlcale 10 2]
Kronenberg yapméckter .
Su, diamanyetik bir madde olup, manyetik alandan etkilenmez. Bununla
birlikte su i-erisindeki bilekikler vK'a“é°' Kr”réb%r%er manyet i
apteje aracxKkter I d
Su icerisindeki kire¢, manyetik alandane t ki | enen bi | eki kI e rmarmnkaldnisuyun smanyktik alan
. i . . & K € ~-da nyetjk, e
Kire-, yani kal si yum karbonat, manyetlelf gygﬁgﬁmueg'}ylas'l))le
deji ki klijine ujrar. Kristal yapeée deJ i ki kIl ifji il e kalsit

. . . Kronenberg'den sonra da
kristallerine d°n¢gker ve tesisat ve C|arp%1;{gfﬁi,gcé<|larr matn%/té"i‘
gorulmez. su ve sudaki kireg Uzerine etkilerini

araktérmaya devam et n
bilimsel temellerini blyik 6lcide

Manyeti k alanén su i-erisinde yer aloanawdrm&ymuKEaﬂme‘dreki
. . . . . . . . _ husust.a, a nl at él

etkisinin kekfedil mesi ile 1950"'1i yegeﬂek%r{bﬁgénndl}taxlaarr en ,mg

cihazlaré ¢retilerek piyasaya veril me

Bil i m adaml ar é, ge- mi kKt en ad¢meEme zkir

ol ukumunu °©°nlemeye y°nelik etkisini day

temel |l er i ortaya koymaya -al éekméxl ard konu

bazé bilimsel -aleéekmalara yer veril mi
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manyetik kire¢ 6nleyicilerin
bilimsel temelleri

IEEE TRANSACTIONS ON MAGNETICS, VOL. MAG-21, NO, §, SEPTEMBER 1985 F ]

EXPERIMENTAL EVIDENCE FOR EFFECTS OF MAGNETIC FIELDS Ol MOVINC WATER

Klaus J. Eronenberg®

Absrract - Obsarvabls changes of wvater by magmetie dients, and of the vater flow valoeity ware applisd. Y an d a y er a | an ma k a |
flields have been investigated in an attempt to comirib- The water was placed on preclesnsd glass slides in ~ .

ute te the kacwledge of the structurs of llguid water. quantities of 20, 50, spd 100 microliters alloved Al EEE Transactions [
The cryscalllizacion sods of the water's mimeral content to avaporate. The development of the forming crystals . N —~ .

wid found to chaange from & dendritic, substrate-bound of thi mineral comteat of the water was cbaerved micro- M a g neticso a d I € S < r
solidification habit to the form of separate disc-shap- scopically in polarised light. Significant phases of 3 -

ad crystals after the wvater had moved through & nusbar the solidification processes wers recorded photograph- n V 0 I "21!me' 5 September

of magnatic flelds. The former scarcicry of crystalli- ically. Attentiom was focussed on the crystals of A a a

zation nuclell in the water had been turped into an CaCy which i1s the maln cosponent of the mineral com= 1 9 8 5 0 sa y esen d a y er
abundance of peclesticn centers in the wvater. The re= tent of most wvaters. The calcius carbonate crystals

duction of the ousber of the substrats-bound crystals are particularly well identifyable in the polariszed

has been used as 3 quancitative measure of che magnetic light because they are optically sctive and produce

effect. A mechanism {s suggested sssuming that reso- striking contrasts,

nance betwesn the time seguence of the magnecic fields Each teat slide carried at least one drop of vater

and the intermal vibratery frequency of the water com- which had passed the squipssnt before ths sagnets were

plexes results in the fracture of some of the complexea placed, This vas for the direct cospariscn and ln or- . . .

Thereby, the formerly encased foreign particles are re-  der to elisinate possible infloences of the slide sur- Normal, yani manyetlk alana tabi

leased and provide the muclell for the formation of the face. 2 )
disc-shaped cry & throughout the voluse of the water The micrographs show & part of the perimecer of a tutu | ma me K (0] I an s u d «
Parther studies are urged in view of the staggeriag po- drop becouse almost all the solidification of the mi- N _ H

teatial benefits for mamy water uses, such as preven— nerals takes place st or close to the cuter rim of the 0 I uKumu | I n € k r d ¢
tion of hard lime scale bulld-up, increased affectivicy drops. This Ls caused by a vigorous radial coowection i

of chemical additions to warer for softemning, fertiliz- inside the evaporating drop which transports the heav- merkeZ|er| bU|unmaZ'

ing, feeding, cleaning purposes. owards the drop perimeter.

INTRODUCTTOR

The world-wide coatroversy regarding the effects of
magnetic flelds on water results in part from che fact
that surpricingly lictcle is known about the physical
structure of liquid water . Many of the extra=ordi-
nary properties of "erdimary™ water are explained by
the tendency of the -olsr molecules to form complexes
(Hz0), with J0wn=200.° Hydrogen bonds hold neigh-
boring Hy0 molecules together, forming clusters which
cayse the abnormal freezing habits of the wvater”,
Intersal wibratory motion accounts for the uniguely
high specific heat of the liguid water . The complexes
form cage-like structures preferrably around loms and
forelgn particulate matter 7. The hypothetical nature
of the knowledge of the structure and the potestiali-
tles of liquid vater became emparrassingly obvious by
the sciencific debacle comcerning "Polywater" during Fig. |
the 1970 1

Reported ohservations of effects of magnetic fields
on water have proliferated with the improvements of
available permapent ssgoets, particularly la couatrles
where chemlcal capabilitles for wvater conditioning are
lese devaloped and chgrefore physical water condition-
ing is widely In use.’

Unprofessional claims of "magnetized vater” or a
"memory” of the water for magmetic flelds bave clouded
the concapt and abhorred scisatists. It has besn shown
theoretically B that the intersction between magoetic
flalds and the hydrogen bonds between the water mole-
cules are by orders of sagnitude too weak for direct,
significant effects.

Ttis the intent of this work to offer a cangible
scientific concept whereby the influence of well con 50 microliters of capwater wich about 500 parts per

Bu sebeple, doygunl i
sonra sudaki mineraller dendritik
kristal yapéda -°kel

Bunun sonucu olarak, ¢ekirdek

ol ukumunun bakl adéj
merkezlerkajsle&g sék
kaléen kristaller ol

c O M
——

. Untreated commmity tap water, 670 parts per
million cotal dissolved solids (PPM TDS),

suda afj
: iyum karbonat
[ 0.1 b : yapélaré ortaya -

Fig. 2. The samé vater aé in Fig.l after having moved
chrough 16 magnetic fields with oearly 00T effectivicy.

(]l

—

[p]]

=~

(]l

o
[OOSR R ]
xS T <3

Manyeti k alana mar u:

trollable magneric fialds and s senaitive observation sillioe total dissolved solids (PPH TDS) cypically eva- Su, manyet|k etk|y| muhafaza
of erystallization modes may contribute Lo & more com— poraté leaving a ring of 500 prismatic crystals along i i
plete model of the structure of liquid wvater. As a its perimater; & small smount of the minerals forms ecb re k mevcut k Freci
by=product, soms valsabls and saviroamentally sdvants- dendritic structures on the center of the drop.(Mg.1.)
geous methods of water conditioning may emerge from 1f the same water had moved throuwgh magnecic flalds
theas studies, it evaporates with some of its mineral comtent solidi-

EXPERIMENTS fying in the form of circular, disc-shaped crystals.

(Fig.Z}) They may number in the mijllions, and cheir
Warers with varicws mineral comtents were forced location is mot confined te the parimeter svem though

ta flow through » nusber of magnetic fields of perma- the larger ones are found there. The prismatie crystals |
fdnl magoets. Systesatlc varistions of the number of are less in nusber depending on the amount of minerals 500 m to am -0 7 5
the fields, thelr sequences, fleld strength, and gra- erystallized in the form of the disc-shaped, separate p p p ¢

*) 986 Eent Drive, Claremcnt, Californis, §1711 sy madde |(;eren ve manyetlk alana

maruz bérakel maméxk !
Kebeke suyu bir cam
buharl aktérel déej énd:
MANYETKK ALANI N HARWNKET EDEN Kristalden olukan bi
ETKKSKNKN DENEYSEL OLARAK G¥STERKLMESK S8z konusu halkada yer alan
N kristallerin -o0ok az:¢
Ozet;
Bu arakteéer mada, manyeti k alanén su ¢zerindeki gzl eml en
arakterel mexkter. Manyetik al ana mar uz berakél déj énda,
mi nerallerin kristal yapélareée, ogzerinde -°keldifiji mal zem
dendritik yapédan di sk Keklindeki menBepatkakkanstall ere
i zerinde -%kelinen mal zemeye baj éml é kmd nsytea li ke ali axnan marzw:
manyeti k alanén etkisinin nitel bir ©°1| - asymeomabktakr kwl £t améj
buharl|l aktérél déej éend:
Bu sonu-1|lardan yol a - é kanbradiziskile sumanyeti kekaliaaé&nkristaller
kompl eksl erinin i - titrekim frekansl ar e araseéendaki rez
komplekslerin par-alanmaséna yol a-t &) &0zkengsy rigtallere d i | mi Kt i
dejikimin bir sonucu ol arak, su ile sar®ud miéaml bsié¢muénnan ey ad:
serbest kal mhdeke d&iisl-k&kliistall erinin dEltaon hacim nee#alr
ol ukturmuxkl!l arder . kKekil de ol ukmuktur

A
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manyetik kire¢ 6nleyicilerin

bilimsel temelleri

Comtents lists available st ScienceDirect

Chemical Engineering Science

Effects

Chfford Y. Tai*, Chi-Kao Wu, Meng-Chun Chang

journal homepage: www.elsevier.com/locate/ces Yanda il k S ayf aseée V ¢
makal enin tamaména
akajéda yer alan int

of magnetic field on the crystallization of CaCO; using permanent magnets adresinden ul akél abi

ntur.lib.ntu.edu.tw/bitstream/

Deparmnony of Ohemiicdt Engimering Navong) Tawar (kiverdey Taipet Tatmon

ARTICL

246246/92190/1/51.pdf

£ INFO ABSTRACT

Akl Nmury
Recewed 26 Muy 2008

Recewed i fevised form X0 july 2008
Accrpend ) Awgust 2008
Avalatie sobow 7 Augen 2008

Permanent magnets of dfferent inteasites were wed to the diect of 3 magnetic field on the
aystal growth of cakite suspended in 2 fuidized bed The mugners were flaed on the sunpended bed
where the aystal grew. The growth rates of calaite were measured 3t vanous levels of seperaturation
), ph, 3nd lonic strengrh (/) using the constant. composition techaique. The caicite prowth rates in the

Buarakt é&rma kapsamén

presence of the magnenc field were lower than those in the absence of the magnetic field, and higher man et i k aI aneéen
[— ww:m&r&‘am«‘.;ﬁvmmdmdaw:hun(mmm y
wa studred percentage morphs was depeadent on the magnetization agoamte i i i a

—— was the pred P form 1 the mixture, which was induced spontaneously by kr|§t§.| ge!'K'm hez!

Ptymerphs of CX0, changsng the solution pH after the supersaturated solenon had been magnenized for 48K et ki si, kristal gel i

Cakcise powrh e © 2008 Elsevier Lad All rights reserved. LA -

Corvaaen. comporueem tectrvges ger-eklexktiji akékk:
yverl ektirilen d¢kek
g¢-teki méeknateésl ar |

1. Introduction supersaturation. pH, and fonxc strength. most of them have not con- tekniji kull anél ar al

The formation of scales inside cooling water pipes and boiler walls
Ba and costly p for many Ak
though several methods have been used for xak-prew-mmry
usually cause some othes problems, such as high cost of added chem-
icals, process water being polluted by addatves, waste of water by
purging. and low ¢fficiency. Among these methods. 3 more econom-
wal and convensent method (s the magnetc treatment However,
the anth-scale magnetic treatment has had a long and controver-
sial history. Le. either effeave or ineffective operations have bees
reported (Dufy, 1977, Baker and Judd. 1996 Experiments were

trofled the solution properties in thetr studies, except for 3 fow cases
using 3 pH-stat technique (Dalis and Koutsoukos, 1989 Parsons
et al, 19971 An additional drawback of some reported studies was
mexsuring the deposit rate of scales on the pipe wall. which took
4 long tme 10 ollect any data, probably several weeks or months
(Kobe et al, 20011 Recontly, Tai et al | 2008 Jinvestigated the offect of
3 magnetic field on the cakite growth rate i 2 CONSLaNt-Compostion
eovaronment. Using 3 commercial Magnetic water treatment device
(MWTD s with 3 magnetic intensity of 0 18T, the crystal growth rate
was measured in 2 ludized bed using calcite seeds. Although the
growth rate data obtaned in such 3 manner i somewhat differeat

Kalsit kristaliningelk i m hézl ar é
dejikik doygunl uk, |
kuvvet seviyelerind:é

Manyetik alanda

also performed in the biboratory 1o investigate the magnetc effects from the deposgt rate of CaCOy ake grown on the pipe wall, the kal sit kristalinin (
on Cal0; nuckeaton and Crystal growth via 3 more systematic ap- trend of growth phenomena should be qualitavely similae. There -
proach; however, conflicting results also exist in the Brerature For are two advantages of usng the constant-composition technique d("Km(',K VvV e manyetlk F
example, the magnetx fickd would suppress (Dalas and Koutsoukos,  for lating the scale dep Le. an exp al run can K . I | i : h & .
1989, Kobe ef al. 2001 | accelerate (Higashitani et al, 1993; Barett b completed within  few hours and the interaction between the rista gel 1l K1 m € Z
and Parsoms, 1998 or have no offect (Duffy, 1977 Hasson and  magnetic field and one of the solution properties, including pH oraneéeéeneéen manyetik al
Bramson, 1985) on the CaC0; growth, thus creatiag 3 widespread Supersaturation, Jonk strength. o XIVIty oo, of superficial .
5y 25 1o the credibility of this type of water conditioning.  velodity can be observed by keeping other solution vanables cos- b¢e¢yéek i se o kadar b
such as the conclusion of Herzog of al 1989 that the effeciveness  staat Iateresting results have bees obtained wsing this type of orulmik t ¢ r
of 2 magnetic water treatment device was atnbuted to the contam- study The calate growth rate was greatly suppressed by applying g . < .
ination of solution by Fe fons. which dissolved from the device and 3 magnetic field a low pH and supersaturation. On the other hand, ¥zellikle, d¢kek doo
s e ittt b gt T e B S S PH ve iyonik kuwvet seviyelerinde
effect is dependent on the nature and condition of solution, such & 14 A more surprising resul was that the suppression effect was b| | e kri st a| ge| i Ki
Mdna\nﬁvmdwmnnqtmil-aﬂ,m'-wfA d X . | ° | . t .
from 025 to 8.5 except X the ratos nexr unity Thus, the mag- CKEK er g r4 eénmi K !
T Conpenting subx netic effect on calcite growth, ether SUPPIessIon of Promeotion, was
T-mal atdress: cytmwirrwsdn tw (LY, Tk undoubted
ajel doygunl uk sevi
SABKWIT KNATI SLARLA OLUKTURULAN MANYETKK ALAN NI méeknates kul
CACO3' | N KRKSTAL YAPI SI i ZERKNE ETKKLERK kalsit gelikim hézénc
. manyeti ksl ap@nibegy d
Ozet; oranteleée olarak ger - e
Bu -al ékmada, manyetik al anen ak n yatakta askeéeda tu
kristalinin geli«kimi iczerine etk i, Metkgak¢sel amPaliny @K§ Kk
méknatésl ar akakkanel méak ér . Mé k n rsadece%zﬁ'tlyesm@”&el'ka'a”geIiKi
ger-eklektiJi akéekkan yataja yer.| rilumglk'talmrak gezreir § t aul 1 ¢
bilekim y°ntemi kullanélarak fark 0y gutHmundgbrlirli Kir girg manygiiky v e
seviyelerinde °l-¢lmegkt istaManyaet k@l neéna e 5kitsikg®zl eml
manyeti k alan yok iken kalsit kr Iinin gel i kme hézeén
ol arak °1-¢l mgk olup, manyeti k akeé junluju ne kadar y¢k
gel i kmesi de daha d¢k¢k ol arak ger - IeKM%iny lr. al anén
_ _ _ ] . _ _ kalsiyumk ar bonateéen krist
Bu -al é@&kmada ayr éc@COsmanykii &t al apépesé 78 i hB®Cetkisi dikk:
etkileri de araktérél méktér. Kristal yg¢zdecszeltimih mapyetinaanaynmaruzi k a |
s¢resine bajle olduju gor¢égl mektoer Doygubrﬁrﬁ*Ebm%ﬁenlsrPnHSUfS‘
manyeti k alana t©bi tutul maséndan sonr a I#ég e'h bd"ey Kkfhg!
Y p I n mey
meydana gelen -°kelek karéxkéménén aragonglo lf[nl|§ I| aj er’l
edi |l mi ktir
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manyetik kire¢ 6nleyicilerin
bilimsel temelleri
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Yanda il k sayfasé v
makal enin tamaména
akajéda yer al an
internet adresinden

ul akélabilir.

ntur.lib.ntu.edu.tw/bitstream/
246246/92190/1/51.pdf

Manyeti k al anén
kalsit kristalinin
onleme etkisi,

d¢kek pH ve doygunl o
ve ekit ol mayan

Ca’ve CQ’ aktifiiklerinde,

ticari bir kire¢ 6nleyici cihaz

kull anélarak teyid

Many et i dulardalkieeg € n
olukumunu °nl emesi ni
farkl é@ mekani zmal ar
Araktér macéel ar ,
manyetik alan varken ortamda cekirdek
halindeki kristall el
bul mukl ardér .
tekirdek olukum héz:
boru -epexkharyeari ya
suda askéda kalan -
k¢-¢k par-acéekl ar me
sebep ol duju i-in Ki
d¢kermektedir

Bel irl.i Kartlarda Kk:

KT BKLEKKM ORTAMI NDA MANYETKK ALANIN NERAI SKkFMayeg fpaf mux

KKKM HI Z1 ' ZERKNE ETKKLERK Bu.nunlablrl’lktemanyetlkalan;
y¢ksek pH, doygunl ul

Ca2 ve COZ aktifliklerinde

araktérmada sabkal it el«riimstoaltianniémdgaeli 3 & Ce8, & 2l ?F\y%trr"
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