YCTAHOBA 3AJEJHHYKHX IIOC/TOBA
HHCTHTYTA Y CPEMCKOJ KAMEHHI[H
21204 Cpemcra Kamenuuya,

Hym ooxmopa I'onomana 4

bpoj: 837/27

Hana: 08.11.2018.200.

Ha ocroy unana 107. ct.3 u 4n. 108. 3akona o jauum HaGakama (,,C1.IJIaCHHK
PC* 6p. 124/2012, 14/2015 u 68/2015), Pewmera Peny6nuuke koMucuje 3a 3amrary
IpaBa y TOCTynuuMa jaBHAX HabaBku Op. 4-00-907/2018 ox 04.10.2018.rox., xox
Hapy4rona 3aBejeHor mox Op. 837/20 ox 22.10.2018.roj., M3semraja Komucuje 3a
jaBHy HaGaBKy O CTPy4HO] oueHH momyma 6p. 837/26 ox 05.11.2018.rox., Opnyke
YopaHor ozxbopa VYcraHoBe 3ajeIHHUKHX [10CIOBA HMHCTHTYTA Y Cpemckoj
Kamennim 6p. 30/38-1 ox 24.04.2012.rox. w unama 33. Craryra Ycramose
JiocraB/baM Bam

ONJIYKY
O JIOJIEJIA YTOBOPA
3A JABHY HABABKY MAJIE BPEJHOCTH
6p. JHMB 34/2018
XEMHKAJIMJE 3A XEMUJCKY IIPHTIPEMY BOJE V KOTJIAPHHIIA

HAOAE/BYJE CE YIOBOP

Tonybaay , TEXHHKA K.b.“ d.0.0. u3 Hosor Beorpana, yi. Cypunncka 6p. 9H y
jaBHoj Habapim Mane BpeaHocTH JHMB 34/2018 Xemukanuje 3a XEMH]CKY IPHIIPEMY
BOJIe y KOTJApHHIHM, uMja je moHyza Opoj 2307/PR ox 23.07.2018.rom. kox
Hapyunoua s3aBenema mon 6pojem 837/6-1 ox 23.07.2018.r. mnpuxsarsbusa
(Gnarospemena, oxropapajyha, koja He Ipeiasi H3HOC MPOLEHCHE BPEIHOCTH jaBHE
HabaBke).

Obpasznoxnceme

Hapyunnau, Yeranosa sajennmukux mnocinoa uHetutyTa y Cpemckoj Kamenmum,
Cpemcka Kamenuna, [Tyt mnoxropa I'omamana 6p.4 je nana 12.07.2018. romuse 10HE€0
Onnyky 6p. 837/1 o moxperarmy mocrynka jasie Habaske Masie BpemHocTs 6p. JHMB
34/2018 Xemukamuja 3a XeMHjCKy NpHIpeMy BOJe y KOTIApHHUIM H Pememe o
obpasoBamwy KomHEcHje 6p. 837/2.

I[losus 3a noasomeme moHyna 3a npeaMeTHY jaHy HabaBKy o6jaBbeH je
12.07.2018.rox. na Iloprany jaBHuX HAGABKH M HHTEPHET CTPAHHIIA HAPYUHOLA.

Jlo ncreka poka 3a noJHOMmEmE MOHYJA HAPYYHOLY Cy GIArOBPeMEHO MpHCIEe 2
THOHYIE.

He6narospemenux nonya nuje 6uo.

Hana 25.07.2018. zodune Komucuja 3a jasny zaGaBKy je cIpoBelia jaBHO OTBApAmbe
nonyna, 03.08.2018. 2e0une w3BpIIHNA CTPYYHy ONEHY MOHYJa H CAYMHMIA
Wspemraj o cTpy4Hoj onenn monyzna 6p. 837/10, a motom nonena Onnyky o pozaenu
yrosopa Op. 837/11 ox 03.08.2018.rox. koja je oGjap/beHa Ha IOPTANY jaBHHX
Habasku 06.08.2018.rox.
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Ilonyhau ,,OVEX INZENJERING* d.o.0., Beograd je 10.08.2018.rox. mozmueo
3JaxTeB 3a 3AIITHTY [paBa 3aBelieH KOA Hapyduoua Moz 6pojem 837/14 on
13.08.2018.ros. na OmryKy o aoaend yrosopa 6p. 837/11 on 03.08.2018.roz.

Y ckiamy ca wi. 153 cr. 1 Tau. 2 3akoHa o jaBHuM HabaBKkama (,,CIL.IJIaCHHK RC* 6p:
124/2012, 14/2015 u 68/2015) Hapyumnan je 17.08.2018.roj. Pemy6umidioj KOMHCHjH
3a 3aMTHTY NpaBa y TOCTYNUWMA jaBHHX HA0aBKW yIyTHO OaroBop Ha MOJHET
3axreB 3a samrTury Tpasa Op. 837/16 on 16.08.2018.rog. ¥ KOMILUIETHY
JOKYMEHTAIH]y H3 TIPEIMETHOT TOCTYIIKA JaBHE HaGaBKe HA OJUTYyIHBAbe.
PenyGmuKka KOMMCHje 3a 3alITHTY Tpasa y TOCTYNLMMA jaBuux HabaBKH je
Pemmerenm Gp. 4-00-907/2018 ox 04.10.2018.ro1., KO HApYUHOLA 3ABEACHOT IO op.
837/20 ox 22.10.2018.rox. yesojuina 3axTeB 3a 3alTHTY Npasa MOTHOCHOLA ., OVEX
INZENJERING“ d.o.0., Beograd ka0 OCHOBaH M JCJMMHYHO TIOHHIITHIA HOCTYyIAK
jaBue HaGapke mane Bpeanocty JHMB 34/2018.

Ioctymajyhu mo Pememy PemyGimike KOMHCH]€ 3a 3aIITHTY TpaBa y MOCTYIIHMA
jaBuux nabasku 6p. 4-00-907/2018 ox 04.10.2018.roa., Ko Hapy4Hola 3aBeICHOT
mox 6p. 837/20 ox 22.10.2018.rox. Komucuja 3a JHMB 34/2018 je nonosuna a3y
CTpy4He OIEHE TOHYIa K CaqHHHIa W3BewmTaj 0 CTPY4HOj OLEHH TIOHyza Op. 837/26
ox 05.11.2018.ro. y KojeM je koHcTaToBana cieaehe:

Ipenmer jaHe HabGapke: aoGpa XeMHKaIMje 3a XEMH)CKYy TIPHIpEMY BOJE Y
KOTJIaDHUIIH; HA3HB M O3HAKA U3 OPH! 24962000- Xemuxanuje 3a 00pay Boje.

Pesu Gpoj japne HaGapke y ruiaHy HaOaBKH 32 2018.rox.: 1.1.8 - Xemukanuje 3a
XEMHjCKY IIPHIIPEMY BOJIE Y KOTIAPHHIIK.

[IpolereHa BpeAHOCT MPEJIMETHE jasre Habaske je 627.000,00 nunapa (6e3 [1/1B-a).

OCHOBHH NOJAIM 0 TToHyhaunma i noHyzaMa (GrnaroBpeMeHe [OHYIE):

Boj noz KojHM je HA3UB ITOHYBAYA, ceaure, MaTHIHH I[a')
: npujema Yac
TOHY/Ia 3aBe/IeHa 6poj u [TMb o e
837/6-1 TEXHHKA K.B.“ 0.0.0., Hosu beozpao 23.07.2018 | 8:45

(n.6.: 17063405, ITHE: 100390723)
 OVEX INZENJERING* d.o.0., Beograd
(n.6.: 20447257; ITHB: 105733166)

837/6-2 25.07.2018 | 9:35

HebmaroBpeMeHuX MOHY1a HUje OUIIo.

V cimany ca Pememem PenyQuidke KOMHCH]C 33 3alITHTY Npapa y MOCTYHLHMA
jaBuux Habasku Gp. 4-00-907/2018 ox 04.10.2018.roa., Koz Hapyddol@ 3aBeIeHor
nox 6p. 837/20 ox 22.10.2018.rox. Komucuja 3a jaBHy HaGaBKy Maje BPEIHOCTH op.
JHMB 34/2018 je monoBmia (asy crpydHe OLEHE IOHY/A, TE je momyhaumma u3
[peIMETHOT TIOCTYIKA jaBHE Ha0aBKe JaHa 30.10.2018.roj. ynyTuna IHcaHe 3aXTEBe
3a IIPOJIYIKEHEM POKa BaXKeHa MOHY/a i OCTABUJIA HM IIPUMEPEH POK 32 H3jalIberhe.

Tonyhaun cy 61aroBPeMEHO OIrOBOPHIN Ha 3AXTEB HAPYIHOLA TE TPOLLYKHUIH PoK

pakemsa monya (M3jasa 6p.837/23 ox 30.10.2018.rox. ,,OVEX INZENJERING* d.0.0.,
Beograd u M3jasa 6p.837/24 on 31.10.2018.roa. L, TEXHUKA K.B.“ n.0.0., Hosn beorpan).
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Bozmehu ce 3ajkipyunnma u Hanmosnma PermyOnnuke KOMHCHje 3a 3alUTHTY IpaBa y
nocTynuMa jaBHux HabGaBku w3 Pemema Op. 4-00-907/2018 ox 04.10.2018.ron.
Komucuja je mojHeTe MoHy/Ie y3ena y pasMarpame i Koncrarosaia ciejehe:

KonkypcHoM noxkymeHTauujoM cy aehHHHCAHM 3aXTEBH y NOTTENY KBaJlHTETa-
TeXHUYKHX CrenupuKanyja, oJHOCHO JedHHHcaHe cy (yHKIMje Koje noHyheHo
2106po MOpa J1a OCTBAapH, a TO CY:

- na nozxcTrde GopMHUpare MATHETUTHOT CII0ja M IPYTHX OKCHHUX CII0jeBa,

- J1a MUHHMH3Upa KOPO3Hjy KopeKkurjoM pH BpeHOCTH,

- na crabunmine TBpAohy u cipeun opMHpare Hacliara KaMeHIa,

- J1a YKJIamha KHCEOHHUK,

- a popmupa noceban 3aITHTHHH QHIM IIPEKO METAIHUX HOBPLIKHA.

Taxohe je nedunucan join jeman Guran 3axreB Hapyumona, a To je jna momyheno
CPEJICTBO 3a KOHMIIMOHMPALE BOJIC 34 HAIajabe apHUX KOTJIOBA MOpa Jia OAroBapa
3aXTeBMMa KBaJUTeTa HANlOjHE W KOTJIOBCKE BOJE, OJHOCHO [a 3a/I0BOJbaBa
nmapamerpe neprHUCaHe CPICKUM M eBpornckuM crangapauma SRPS EN 12952-12 u
SRPS EN 12953-10.

Kao nokasze kojuMa ce JoKa3yje HCIOYECHOCT YCIOBAa y TIOTJIEAY 3aXTEBAHOT
KBAJIMTETA NpeaBUljeHO je JIOCTaBIbabe fe3dedHOCHoz iucma npeomemnoz dodpa,
npouseoljauke Oexknapauyuje u kamanoza npouzsohauda ca noOAYUMAa 0 MeXHUYKUM
Kapakmepucmuxama noHyhenoe 0obpa y3 HAlOMEHY Ja YKOJIHKO Y JIOCTaBIBCHO]
JOKyMETallMji HE II0CTOje IIOJAld O 3aXTeBHMa Y [OrIedy KBAIMTETa 1
(yHKIHOHATHOCTH IIpeaMEeTHOr o0pa Ae(HHHCAHOr KOHKYPCHOM JOKYMEHTALH]OM
HOTPeOHO je TOCTABHTH W HEKH JIPYTH J0Ka3 Koju noTphyje 3axTeBaHo.

Ha ocnoBy yBupma y jocraBibeHy AokymenTauujy nonyhaua ,,TEXHHKA K.b.“
0.0.0., Hosu beozpad u ,,OVEX INZENJERING* d.o.0., Beograd, Komncuja je
ycranoBmia ja je nomybau , TEXHHKA K.B.“ 0.0.0., Hosu beoepad pocraBuo
Oe3bennocHr JHcT, Katanor mpousBohaua, mnpomsBohauky Jexiapanujy ca
cepTH()UKATOM O CACTaBy IIPOM3BOJA M YIYICTBOM 3a ymorpeOy, JOK je monyhau
. OVEX INZENJERING“ d.o.o., Beograd nocraBuo 0e30eqHOCHH JIHCT, Kartajor
npouseohaya, fexapaiujy (ceprrudHKaT) MPOU3BO/IA Ca CACTABOM ITPOU3BOJIA.

Y npBoGutHOj a3z crpyuHe oneHe TOHYJa, a HA OCHOBY JOCTABIBEHE
nokyMenrtarje monyhawa, Kommucuja je koHcraroBama ma oba cpeicTBa MO
¢byHKIHjaMa Koje OCTBapyjy ,,MamHpONOMIKA WCIYHaBajy YCIOBE 3aXTEBAHE
TEXHHYKOM CHEIU(HKAIMjOM, T€ HMX IPOTJIACHIA IIPHXBAT/BUBHM, a OJUIYKOM O
noxenu yrosopa 6p. 837/11 ox 03.08.2018. roa. je oqtyuenHo aa ce yroBop Jojebyje
nounyhauy ,, TEXHHKA K.B. “ 0.0.0., Hoéu Beozpad 360r nonyheHe HUXKE IIEHE.

VY noHoBibeHO] (Ba3u cTpy4He oueHe nmonyaa Komucuja je yrnopeauna KOMIIOHEHTE U
¢byskimje nonyhenux nobapa nonyhaua ,, TEXHHKA K.b.“ 0.0.0., Hoéu Beozpao w
»OVEX INZENJERING* d.o.0., Beograd, oJHOCHO KOHCTaTOBaJla 3aJJOBOJHEILE
napameTapa Je(UHHCAHHX CPIICKHM W eBPOICKHM cranaapauma SRPS EN 12952-12
u SRPS EN 12953-10.
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Ynopeljuparme KOMIOHEHTH U QyHKIHja nonyhenux no6apa je 1ato y Tabes:

"AKORRIT AL2F"

"HYDRO X BOILER COMPOUND"

p.0.

KOMIOHEHTA

KOHUEHTPA
nujay %

bynxunja

p.6.

KOMIOHEHTA

KOHUEHTpa
unjay %

dynkumja

KALIJUM
HIDROKSID

cca. 5

TMommxke pH BpeaHocT
n omoryhasa
topmupaie
3QUITHTHOT MArHETHOT
unma

NATRIJUM
HIDROSKID

TloamKe X BPEAHOCT 1
omoryhasa dopmuparse
3aTUTHOT
MarHeTHTHOT QuIMa

KALLIJUM FOSFAT

min. 10

Besyje Tepaohy 1
opMHpa 3aMTHTHH
(uam

TRINATRIJUM
ORTOFOSFAT

<l

Besyje octatHy
TBpAOhY

KALIJUM SULFIT

min. 8

Be3syje pacTBOpeHH
KHCEOHHK H CTBAPA
PEAYKIMjOHE YeroBe
KOjH TIOTIIOMAKY
(opmupary
MarHeTHTHOT
3aUITHTHOT C10ja

TANIN

<1

- Be3yje KHCEOHHMK

- Komnaexcupa
Kanuujym u
Marxesujym u opmupa
YCT 3AWTHTHH UM
HA METATHHM
MOBpIIHHAMA

POLIKARBOKSILNE
KISELINE

Jlucniepsuja MyJba

LIGNIN

Vknama KameHaly

SKROB

Jlucrieprysje MyJb

NATRIJUM
MANURONAT

Komnnexcupa
KaTuujyMm |
MarHe3ujyMm H Tako
cnpehiaBa HacTajambe
KaMEHLIA H YBPCTHX
Hacnara

NATRIJUM
ALGINAT

Kommnnekcupa
KaJILHjyM ¥
MArHe3MjyM M Tako
cnpehasa HacTajame
KaMeHLIA U YBPCTHX
Hacnara

POLIPROPILEN
GLIKOL

Komnexenpa
KauumjyMm 1
MarHesHjyMm  Tako
cnpehasa HacTajame

KaMEHLIA H YBPCTUX
Hacnara

Y asu momHOWIEHA MOHYJA TOHYhad , OVEX INZENJERING“ d.o.0., Beograd je
Komucuju 3a JHMB 34/2018 nocraBuo jonarHa THTarba Koja Cy HpoLIUpHIa
dyHKIKH]y CpeICTBa Koje yKiiamba KHCEOHHKa (mezoxcnanc). Hapyuuony je morogHo
Ja XeMHKalhja Mocemyje Ae30KCHIAHC KOjH YjeAHO YKJIama KHCCOHHK H takohe
opMHpa 3AITHTHA TACHBH3AIMOHH CJIOj, TAKO 1A je u3 TOT pasjiora u Jao NOTBP/AH
OIrOBOp HA TIOCTAB/EHO IHTAE nouyhaua: ,0a au mpadicena ynkyuja
noopasymesa cmeaparse uima 00 cmpane de30Kkcuo0anca Ha NOGPUIUHU MAazHemuma
HG 4enuKy Koju ce Ha3uea nacusu3ayuonu c0j?”. MehyTuM, y NOHOBJBEHO] (azu
CTpYUHE OlEHE NOHY/Id YCTAHOBJBCHO j& J1a AE30KCH/IAHC 1 jemmor u apyror noyhada
JIUPEKTHO He cTBapa MacHBH3alHOHH ¢10j, Beh Ha MHIMPEKTaH HAYMH, LITO je
OIHCAHO Y TEKCTY KOjH CIIENIH.

Ipe ceera morpelHO je jAeuHACATH WITA je MACHBH3AIHMOHH CJIOj W KaKo Hacraje:
“[lacuBH3anyja je HeM30eKHO W MPHPOJHO WHHIHMPAH MPOLEC KOpo3Hje KOjH ce
nojaBsbyje Ha CBEM BpyNMM TMOBpUIMHAMA IOJ BOJOM. Pamgu ce O KOHBEP3HjH
PeaKTHBHE METAIHE IOBPIIHHE y HHXKE CHEPreTcKo CTame KOje OJIaKo He pearyje
HUTH KOpOJMpa, M YKJbyuyje pa3BHjaibe MacHBHOT OKCH/HOT GuivMa Ha YHCTHM
nospumeama. [loj neaepcnaniM (pe/yKIMOHMM) YCTIOBHMA KOjH C& MOTY nahu Ha
NOBPIIMHA H3MEHUBAYA TOIIOTE HAIIOjHE BOJIE, JIMHIjaMa HAIOJHEe BOJE, MOBPUIMHH
KOT/Ia, TYCTH, TACHBHH, IIPHH, IBOXKNE OKCHITHU ¢umm marnernTa (Fe304) npupoaHo
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ce opmupa. Marnerntu QHIM ce HajOpie GopMHpa 1Mo cTAGHIHHM YCIOBHMA ca
HUCKHM cajipiajeM Kuceonuka u Ha Ph BpenHocruma uzmehy 10,5 u 11,5 (moryhe u
no 12). — w3 nureparype ,, Boiler water treatment Principles and Practice, Collin
Frayne" crpane 6p. 170-171.

Jlaxiie, U3 IOPETXOIHO HABENEHOr CE€ 3aKJbydyje [a Ce MACHBH3AIMOHM CII0j MOXe
bopmupatn camo y ycioBHMa 6e3 NpPHCYCTBA KHCEOHMKA, IITO MMIUTHIApA Ja
NIe30KCHIIAHC U3 MPEeJMETHOr J00pa MOpa IPUMapHO Jla YKJIOHH KHCEOHHK Kako Ou
Jajbe, YKOIMKO TMOCeyje cnocoOHOCT, POPMHPAO 3ALITHTHH MaCHBH3AHOHM (DUIM.
Ha ctpanu 6p. 634. ,, Boiler water treatment Principles and Practice, Collin Frayne *
JacHo je HalUCaHO: ,, MazZHemum je Yoouuajeno nosicesan Kao NACUGU3IAYUOHU PuIm™.
Taxole, y nacraBky ucror rekcra, muue: ,, Mooice ce nahu na venuunum nospuiunama
Kao unu, ypuu npax ykoauxo ce npumersyje y cydejemsy ca ocamuma u
manunom .

Jesokcunmanc cpencrea ""AKORRIT AL2F"

Nesokeunanc koju nocenyje xemuxamja "AKORRIT AL2F" jecre kanujym cyabur u
HEroB y/IC0 ¥ CPEACTBY je MEHMMAHO Mac 8%. Ha crpanu 487. mureparype ,, Boiler
water treatment Principles and Practice, Collin Frayne“ nHaBomu ce ma je
crexuomeTpujckn  omHoc 100% mHatpujym cynduTa (MCTO jeNHEbEse, HCTHX
KapaKTepHCTHKA Kao LITO je M KanHjyM cyladur) ca kuceonukoM jecte 7,88 : 1,0 mox
je y mpakcu ommoc 10:1. Jlakne, notpe6uo je 10 rpama Hatpujym cyndura 3a
yknamamwe 1 rpamva kuceonuka. Cyin(HT HHIMPEKTHO CTBApa pEIyKIHMOHE YCIIOBE
KOje, Kao INTO je HABEACHO paHuje, MOACTHYY (GOMPHPAILE NAHBH3ALMOHOT
MarHeTHTHOT CJI0ja.

Jesokeupanc cpencta "HYDRO X BOILER COMPOUND"

Jesokcunane koju mocenyje xemuxamija "HYDRO X BOILER COMPOUND" je
HATPHjyM TaHat (TAHHH) H HErOB YIEeO y CPeACTBY je MamH o Mac 1%. Ha crpanu
Op. 506. nmreparype ,, Boiler water treatment Principles and Practice, Collin
Frayne“, nasonum ce na ce TaHMHE JOJ@jy y HANOjHY BOJY Yy 3aBUCHOCTH O
IIPUCYCTBA PACTBOPEHOr KHceoHHa y oxHocy 10 mmm 100% wmemaBuue TanuHa 3a
yKIamawe 1 M pacTBopeHor kuceonuka. MehyTnm, y npakcu tanunu ce gonajy y
HaIOjHy BOJY Kako OH c¢e y KOTIOBCKo] Boju obesbemune pesepse ox 100 go 160
noM. LJla 6u ce mocTHria ajeKkBaTHa 3allTHTA O KOPO3Hje, notpebue cy
KOHIIEHTpAIIMje Y BOJM 3a IPejarbe WK KOTIOBCKO] Boxu o1 Gapem 120 1o 160 mmM*,
(Treatment of water for steam boilers and water heaters, British Standard, BS 2486 :
1997, April 1998). V nomenyTtoM GPHTAHCKOM CTaHAApIy MOXE CE TIPOUYHTATH 1A ce
nesokcunanc: "Tpeba nOmaTH y M3/a3 JIOBOAHOI pe3epBoapa MM Jeaeparop y
ZIOBOJbHO] KOJIMYMHM J1a O ce HHBO PAaCTBOPEHOI KHCEOHHKA CMAIbHO HA HYIY Ipe
HETo 1ITO HanojHa Boja yhe y kotao mimm ekoHomajsep” (y HamoMenu 6p 4. y Tabenn
2. Ha crparu 7). Oz 0BOTa moMMarma 1 o1l unmenuie aa #a 95 °C camo 0,9 r Oy / M°
OCTaHE PACTBOPEHO Y HAMOjHO] BOMH, 3aK/bydyjeMO Ja (MHHHUMAIHY) KOJIHUYHHY O
120 M notpebHa 3a yknamame 1 r kuceonnka. Taxohe, 103a TaHMHA 3aBHCH U O
1Berose Bpere, anu nonyhau ,, OVEX INZENJERING* d.o.o., Beograd nuje naseo o
KOM KOHKPETHO ce TanuHy panu. Tanuw, 3a pasnuky ox cynpura, Opel yKiamarma
KHCEOHHKA MMa, TaCHBU3AIMOHY U (DYHKIIH]y JTUCTIep3anTa.
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Vnopeljuame A€30KCHIAHCA "AKORRIT AL2F" u "HYDRO X BOILER
COMPOUND" je mato y Tabei:

N1e30KCHAANC yaeo xemuicauje y noylhetom OHOC YK/IAIbAA KHCEOHHKA
cpeacTBy

Sulfit min 8% 10:1

Tanin <1,0 % 100:1

V texamuxom ymery xemukangje "HYDRO X BOILER COMPOUND" mume ja je
najsehe o3upame cpesctsa 0,5 nHTapa 10 M Bojie. AKO OBY KOJIHIHHY TOMHOXHMO
ca TYCTHHOM CpefCTBa T06uheMo KOIHKO je To rpama:

0,5 littm® x 1,17 kg/dm3 = 0,585 kg/m® wu 585 g/m’

Jlame, 1% on 585 rpama jecre 5,85 rpama 100% rtanmna. Kaga no3upaMo OBY
xomnmuniy Ha 1000 ymrapa soje (1 M) noGmjemo KOHIETpaiHjy TanuHa 5,85 Mr/1
mto HAJE mopossHO Aa yiotonu 0,9 I KHCEOHHKA O IPETIOCTABKOM Ja Aeacparop
Pynmxmonnme Ha 95 °C xao mro je paHuje HasegeHo. Y Talenyu BHIMMO Jd je
notpe6uo 100 rpama 100% TaHuHa 14 YKIOHH 1 rpaM pacBOPEHOI' KUCEOHHKA.

YV texmmuxom ety xemukampje "AKORRIT AL2F" numme 1a je HajHHKe
nosupame cpeacrea 150 rpama mo M Boze. Jlasse, Mun 8% ox 150 rpama jecre 12
rpama 100% cynduta. Kana 103upaMo OBy KOIHYHUHY Ha 1000 srapa Boae (1 M)
noGujemo Kouuerpaiujy Tanuna 12,0 mr/1 mro JECTE gosossuo ja ykiaond 0,9 r
KHCEOHHMKA TOJ{ TPETIIOCTABKOM Ja Jeaepatop (QyHLKHOHHIIE HA 95 °C kao wro je
panuje HapeleHo. Y Tabend BHIAMMO Ja je motpe6no 10 rpama 100% rannHa na
yiionn 1 TpamM pacBOpeHOr Kuceowmka. Jlakie, ca MHHHMAIHOM KOJIMYIHHOM
J03Upama 3a IapHH KOTao CPEeIcTBa »AKORRIT AL2F* moxeMo0 na YKIOHHMO
PACTBOpEHH KHCEOHHK M3 HAmOjHE BOJE, LITO je u mpeaycnoB 3a (opmuparba
3QIITHTHOT MACHBH3ALHOHOT (pUiMa.

Heruna je fa TanuH uMa QYHKIH]Y [IacHBH3AIlMje MCTAIHE IIOBPILIHHE M CTBAparbe
samTHTHOT c1oja rBoxdhe TaHATa, Nk OPEMApHO MOpa /1a YKJIOHH CaB pacTBOPCHH
KHCEOHHK M3 BOJE, jep jé TO MpeLycios 3a popMUpare NacHBA3ALHOHOT cioja, na 6u
MOTao Jia OCTBapH M octane ape (ynukuje. Kajga TaHHH YKIOHH CaB pacTBOPCHH
KHCEOHHK 3 BOZe, MOTPeOHO je Ja ra W Jajbe HMa y CYBHUIKY y BOJH, Kako ou
(bopMHpao NOMEHYTH 3aIITHTHH c110j 1 06aBIba0 HYHKIH]Y JAUCIICP3AHTA.

U3 Ttabene ce suam xa cpenctso "HYDRO X BOILER COMPOUND" uma uak 10
nyra ciabujH Ne30KCHIAHC HEro CPEiCTBO LAKORRIT AL2F* u yopatHO ra uMa
MuH 8 myTa Mame y cactaBy cpeictsa. Ha OCHOBY KOJIHYMHA J03Hparba u3
TeXHHYKHX JHCTOBA CPEACTABA MPOPATYHOM CMO A00H/IH /1a CPEACTBO "HYDRO
X BOILER COMPOUND" mema 3axTeBaHy KOHILeTPAUHjy TaHHHA ]2 on
HOCTHIIO Y MOTHYHOCTH YK/Iaamke PACTBOPEHOT KUCCOHHKA. Jlaksie, 4uM TaHHHA
HeMa JIOBOJBHO /1a YKJIOHH CaB PACTBOPEHH KHCEOHMK, TaHMHA HEMa JI0BOJLHO HH 34
(opmHparbe NacHBHO3ANHOHOT cioja rBokhe-TaHaTa, 1 CaMo CPEJICTBO "HYDRO X
BOILER COMPOUND" He MOsKe Jia 0CTBapH Ty (yHKIH]Y IITO yKasyje Ja ycloBd
npeasulieHd KOHKYPCHOM —JOKYMETAIMjOM HHCY HCOYBCHH, Kao K 3aXTEBU
pebumncany cranzapauma ,, SRPS EN 12952-12:2009 — Komnosu ca 60002pefHum
yeeuma u nomohna onpema — 0eo 12: 3axmeeu 3a Keaiumem HAnNojHe u KOMIO0BCKe
gooe” u ,SRPS EN 12953-10:2009 — Komopnu xomunosu — 0eo 10: 3axmesu 3a
Keajumem HanojHe 1 KOmi06cKe 600e ™.
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Cyngur u3 cpencrsa "AKORRIT AL2F" he mo omenn Kommucuje HHIMPEKTHO
(OpMHUpATH 3AINTUTHH CJI0j HAKOH YKJIamharmha PACTBOPEHOT KUCEOHHKA.

Xemukamuja "AKORRIT AL2F" nomatHo mocefyje BeNHKY KOHIEHTpPALH]jy
tpukamuym ¢docdara, yak mpeko 10% mTO HOTMOMaXke CTBapame JOAAaTHOT
sanTutHOT (ocdartror cioja 1ok cpeactso "HYDRO X BOILER COMPOUND" uma
Mmame on 1% docdara, gak mecer myra Mame. Kao ImTO je paHHje HaBeIeHO,
MarHeTHTHH ¢J10j ce Gosbe (popMHpa YKOJIMKO [eiyje je y cyaejcTBy ca (ocdaruma
wiu tanuHoM. Ilopehemem 8% meosuxcanca um 10% Qocdprara xemukamuje
"AKORRIT AL2F" ca mame on 1% Ttamuna u ¢docdara xemukamaje "HYDRO X
BOILER COMPOUND" jacuo oGjauimasa u jaaje g0 3Hama edGuxacHocT monyhennx
XeMHKAITH]e.

OcHOBHH TOflal 0 moHyhaumMa uuje cy MmoHyje onOHjeHe, Pa3io3d 3a HHXOBO
onOujame | moHyheHa reHa THX MoHy/1a:

Boj mon
KOJUM je HAS3HB IIOHYBAYA, Mecto, | Pasnosu 360r Kojux Hetileniicns
NOHy 1A ITHB je nonyna oadujena o B
3aBejicHa
- noHyljeHO CpencTBO
OVEX INZENJERING* d.o.o., | "¢ 3370P0%ara
837/6-2 ot ” | 3axTese npensulene 626.400,00 oun.
Beograd (ITHB: 105733166) e
crieuuQUKanujom

Ha ocnoBy csera mnasegnor Komucmja 3a JHMB 34/2018 je xoncraroBama ma
nonyheno nobpo monyhawa , OVEX INZENJERING* d.o.0., Beograd mue
33JI0BOJhABA YCIIOBE Yy TOMNIEAY 3aXTEBAHOI KBAIUTETA, OJHOCHO TEXHHYKE
cnenudukanuje nepurucane KoHKYpCcHOM TOKyMEHTaIMjoM, jep je yrepheno na
3axTeBH npomucaHu craHzapauMa SRPS EN 12952-12 u SRPS EN 12953-10 y
HOTJIe/ly KOHIIEHTpAIHje PaCTBOPEHOT KHCEOHHWKAa M KOHIEHTpaimje docdara HuCY
HCITYHCHH, Te ce NMOHyAa nonyhaua ,,OVEX INZENJERING d.o.o., Beograd
[porjanasa HelIPUXBAT/BHBOM.

Hauun mpumeHe MeTOJI0JIOTH]€ Iofiefie TIOHepa:

Kpureprjym 3a onewHBame NOHYIA j¢ HajHuyca nowylena uena, a NpUXBaT/bHBA
MoHy/a je:

IMonyhena uena

Hasus nonyhaua (6e3 I1/1B-a)

w TEXHHKA K.B.* 0.0.0., Hoeu beozpao 556.800,00 oun.

Hazue nonyhaua xome ce J10/1esbyje yroBop:

Komucuja je mociie MOHOBJBEHE (hase CTpy9HE ONEHe MOHyJa KOHCTATOBAIA Ja je
nonyhero n106po "AKORRIT AL2F" y moTnyHOCTH HCIyHHIJIO 3aXTeBe Ae(uHHCAHE
KOHKYpCHOM JIOKYMCHTAIMjOM H CBOjUM CAcTaBOM OIPABIAIO IIPHMEHY y NapHOM
cucremy uncrutyta y Cpemckoj Kamenuim, te na je nonyzaa nouyhaua ,, TEXHHKA
K.B.“ 0.0.0., Hoeu beozpao, ya. Cypuuncka op. 9H, npuxsarbusa (61aroppemena,
KOjy Hapydwian Huje onOmo 30or OMTHHX Hexocraraka, oarosapajyha, koja He
OrpaHHvaBa, HUTH yCJOBJ/haBa IIpaBa HapydHola uinx obasese nmomyhaua m koja me
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peNasd M3HOC IPOLEHEHE BPEIHOCTH jaBHe Habapke) ¥ MOHYIA €A HAJHHKOM
nonyleHoM LeHOM UHja BPEJHOCT YToBOpPa H3HOCH 556.800,00 ounapa (6e3 I1/IB-
a), oEocHO 668.160,00 ounapa (ca I1/IB-om) ¥ TpeUIaXKe HApYUHOIly IHeroB u360p,
cxonuo wi.107. cras 3. 3aKoHa.

B. z. aupexTop YCTaHOBE je IPHXBATHO MPEIOr Komucuje, Te Ha OCHOBY 3aKOHCKOT
opnamhema moHocu OLTyKy KOjOM ce Jofesbyje YroBOp nonyhauy ,, TEXHHKA
K.B.“ 0.0.0., Hoéu Beozpad, yn. Cypuuncka op. 9H.

HTOYKA O IIPABHOM JIEKY: IIpotus oBe Ojuiyke HE3a/0BOJBHH monyhau Moxe
Hapydmomry MO/HETH 3aXT€B 3a 3alOTHTY Npasa y POKy OJ HeT JaHa ojl JaHa
oGjapuBarsa uere Ha [Topraiy jaBHEX HabaBKH.

Tpunoz cmp. 170, 171, 634, 487 u 506 numepamype ,, Boiler water treatment
Principles and Practice, Collin Frayne "

B. /1. JHPEKTOP YCTAHOBE G .,
2N

Y
C 2 Kbila
\ » S 2, g

mp Mnaoen Repanuh ounn. emf

Jlocmasmeno:
1. o6jasumu na ITopmany jasnux Habaeku
U uHmMepHem Cmpanuyu Hapyuuoya
2.V cnuce jasnux nabasku
3. Apxueu
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170 Boiler Water Treatment: Principles and Practice

mechanisms. Sulfates act as corrosion causitive agents for the vari-
ous types of concentration cell corrosion (similar to oxygen and
hydrogen) that result in pits, crevice attack, or tuberculation.

The presence of high BW salinity can increase the risk of corrosion,
and good control is therefore vital. Where salinity is high and some cor-
rosion occurs, the corrosion debris may act as a binder, fouling boiler
surfaces and forming sludges and deposits. The presence of these
sludges and deposits can, in turn, induce pitting corrosion, and a cycli-
cal chain of cause and effect may take place. Therefore, good opera-
tional practice provides for effective BD to limit excess salinity and
assist in controlling corrosion and boiler waterside deposits.

Certain internal chemical treatments employed also need strict con-
trol to avoid risks of adverse chemical reaction and resultant corrosion.
In particular, nitrogen-containing chemicals such as hydrazine and
amines require effective monitoring to limit the concentration of
ammonia release into steam because the presence of ammonia may,
under certain conditions, cause stress corrosion cracking of copper
and brasses.

4.8.4.4 Passivation

Passivation is a necessary and natural initial corrosion process that
occurs on all hot waterside surfaces. It is the conversion of a reactive
metal surface into a lower energy state that does not readily further
react or corrode, and it involves the development of a passive oxide
film on a clean surface.

Under the hot deaerated (reducing) conditions normally found on
the surfaces of pre-boiler FW heaters, FW lines, and boiler surfaces, a
dense, passive, black, iron oxide film of magnetite (Fe,O,) naturally
forms.

This oxidation reaction of steel is self-limited and takes place by the
direct reaction of FW (or BW) with steel, which in effect is accom-
plished by the reduction of hydrogen ions supplied by the water. The
reaction is shown here:

3F¢ + H,0 — Fe0, + 4HT
iron water magnetite hydrogen

If oxygen-scavenging capability and boiler loading conditions fluc-
tuate (as may occur during periods when boilers are idle), the magnetite




Waterside and Steamside Problems: The Basics 171

formed is often coarse and porous, permitting some level of corrosion
to continue unabated. This process also may be associated with the
presence of some red hematite, as shown in the reaction:

2% + H,0 + 0, - Fe0, + HT
iron water oxygen hematite hydrogen

All boiler system waterside surfaces need the protection given by the
smooth, hard, tenaciously adherent magnetite layer. The magnetite film
sometimes may sparkle because of the precipitation of fine magnetite
crystals onto the metal-oxide surface, Magnetite film formation is best
achieved under stable, low-oxygen content operating conditions at a pH
level of 10.5 to 11.5 (possibly up to 12.0).

At lower pH values, hydrogen ions are discharged, whereas at high-
er pH values, the magnetite layer thickens coarsely, becomes porous,
and may peptize. Hydrogen blistering also may occur.

The magnetite film may, under some circumstances, be layered. For
example, in power boilers, under conditions of high steaming rate and
low steam—water velocity, a secondary film of precipitated particulate
iron oxide may form over the original magnetite film.

If the passivated surface is damaged (perhaps following an offline
cleaning procedure, welding, system expansion, or general repairs), it
becomes necessary to restore the damaged area to a passive state. This
generally is undertaken before the boiler goes online, and for larger
boilers under these circumstances, nitric acid is commonly specified.
Nitric acid provides restorative preoperational passivation because it
generates the required oxidizing atmosphere.

When the boiler is placed back online, certain types of anodic
inhibitors (which are generally employed to act as “polishing treat-
ments” in the maintenance program) also may prove beneficial in fur-
ther strengthening the passive film.

In boilers in which tannin blends are employed both as oxygen
scavengers and as sludge dispersants, the magnetite film may also
incorporate iron tannates,

Quebracho and certain other tannins may be very useful where
reducing conditions are not always consistently maintained because they
help to sustain the magnetite film intact during periods of BW instabil-
ity (as may occur under low FW temperature and high oxygen content
conditions). Despite the fact that tannins are often regarded as old tech-
nology, they work well and can be successfully used in boilers operat-
ing at up to 650 to 800 psig, not merely in HW and LP steam plants.
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alkaline, the iron precipitates as a brown, lightly flocculating sludge of
hydrated ferric hydroxide [Fe(OH),].

Tron in boiler section deposits can also be present as the phosphate,
hydroxide, or silicate.

Mill scale is a three-layer structure, typically with Fe,0, (1-5%) at
the atmospheric surface, Fe,0, (10-15%) in the middle, and FeO
(80-85%) at the metal surface.

Ordinary rust typically is primarily non-ferromagnetic Fe,O, (fer-
ric oxide, or hematite). It is often red in color and can be found vari-
ously as a light and “fluffy” material or as a hard and dense tubercle or
other type of deposit.

Magnetite (ferrous-ferric oxide, Fe,0,, or FeO/Fe,0,) is black and
magnetic. Magnetite usually is desirable as a passivating film. It is
found in conjunction with other passivating agents, such as phosphate
and rannin, as a fine, black powder or deposit on flat steel surfaces. The
thickness of the deposit often increases with an increase in boiler steel
operating temperature. Under less than ideal BW conditions, magnetite
may form as a porous, friable deposit (coarse magnetite).

Ferrous oxide (FeO) and hydrated iron oxide (FeOOH) can be
found as a bright red to red-brown, light and “fluffy” deposits under
various conditions, such as in cold FW tanks and freshly acid-washed
or wet laid-up boilers.

13.4.3.4 Magnesium

Magnesium typically is present as the phosphate [magnesium hydrox-
yphosphate, 3Mg,(PO,),Mg(OH),] or the hydroxide [brucite,
Mg(OH),] in boiler section soft sludges, and in hard deposits as the sil-
icate (serpentine, 2Mg0-25i0,2H,0).

13.4.3.5 Nickel

Nickel is sometimes found in boiler deposits as nickel oxide, either in
the gray-black nickel (-ous, -ic) oxide Ni,O, form, or the black nickel
sequioxide Ni,O;. Where present in the boiler, it usually originates
from corrosion of condenser or preheater tubes.

13.4.3.6 Organics

Organics such as oil or grease occasionally are present in process boil-
ers as a result of either improper precommission cleaning procedures or
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Its negative points include:

* A lack of passivating ability below 300 psig (425 °F)

* A high stoichiometric reaction relationship (hence high consump-
tion)

+ No volatility, thus no post-boiler section protection

+  Addition of TDS to the boiler

«  Unsuitablility for boilers operating above 850 to 900 psig because
of the high corrosion potential from sulfur gases

11.1.1.1  Feeding Sodium Sulfite

The recommended sulfite reserve (as ppm Na,SO,) is typically:

* 0o 300 psig (approximately 0-20 bar): 30 to S0 ppm

* 300 to 600 psig (approximately 20-40 bar): 20 to 40 ppm
¢« 000 to 900 psig (approximately 40-60 bar): 10 to 20 ppm
¢+ To convert SO, to Na,SO,, multiply by 1.6 :

»  The stoichiometric relationship for 100% sodium sulfite with oxy-
gen (O,) is 7.88: 1.0; in practice, 10:1 is commonly used

The feed rate for 100% sulfite is based on the oxygen content of the
FW and the desired BW reserve, It can be calculated as:

Sodium sulfite required = (FW O, ppm X 10) + Na,SO, BW residual
coc

as 1b dry sodium sulfite product, per 1 million b FW

NOTE, Sulfite, bisulfite, and metabisulfite are commonly used as a reduc-
ing agent for chromate in industrial water and chlorine in potable water.

11.1.2 Sodium Bisulfite

Sodium acid sulfite or sodium hydrogen sulfite (NaHSO,) has a MW of
104 and a sp. gr. of 1.48. It is a white, corrosive crystalline powder that
is very soluble in hot or cold water. It is approved in the United States
under 21CFR §173.310, GRAS. 1t is typically available as a 40% w/w
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«  Gallic acid, 3,4,5-trihydroxybenzoic acid

« Quinic acid, 7,3,4,5-tetrahydroxycyclohexane-carboxylic acid
[(HO),C,H,COOH]

«  Pyrogallol, pyrogallic acid, 1,2,3-trihydroxybenzene

* Hydroquinone [C H,-1,4-(OH),]

+ Catechol, pyrocatechol [C{H,-1,2-(OH),}

Tannins are excellent pre-boiler and boiler section passivators and
sludge conditioners but are nonvolatile, so that there is no specific post-
boiler oxygen scavenging ability.

In theory, tannins are added to the FW based on the oxygen demand,
with 10 ppm of 100% tannin-blend required per 1 ppm of oxygen (O,).
In practice, however, tannins are simply added to the FW to achieve a
BW reserve of 100 to 160 ppm product.

As oxygen scavengers, tannins are suitable at boiler pressures in
excess of 650 psig, although sludge conditioning properties begin to
fall away at pressures over 300 to 450 psig. (See Section 10.3.1 for
more details on tannin chemistry.)

A summary of the properties of some of the most important oxygen
scavengers is shown in Table 11.2,

11.2 OXYGENATED TREATMENT (OT)

The previous section reviewed the use of various oxygen scavenger
chemistries as a mechanism for minimizing boiler cycle corrosion and
for the promotion of passivated surfaces. On the basis that passivation
of steel and copper surfaces probably is more important than specific
oxygen-scavenging abilities and that this function is critical in cycling
utility boilers, many European utilities now focus their efforts on close-
ly controlling oxygen reserves within very low-level ranges, rather than
trying to totally eliminate DO from the boiler system.

The concept of deliberately retaining a small oxygen reserve within
the boiler system, or adding oxygen to certain areas, gradually gained
ground in the United States during the late 1990s, and several boiler
conversions from AVT and other programs to OT have now taken place.

Oxygenated treatment technology is unlikely to ever influence oper-
ations personnel at an average industrial facility. It is strictly an esoteric
protocol to retain knife-edge control in large power-generating boilers.
However, an outline of the technology may be of interest.



