IMouemy Tak Ba’kHa BOJONOATOTOBKA?

Bona — oauH W3 KJIIOYEBBIX  PECYpCOB, HEOOXOAMMBIX IS
(GYHKIIMOHMPOBAaHUS KOTENbHBIX. BogomoaroroBka 3T0, 0€3 MpeyBeInyYeHUs,
dbyHIaMeHT HaAeKHOW U Oe30MacHOM HJKCIUTyaTalldd BOJOTPEHHOTO KOTJIA.
Hcnonb3oBanue HeoOpaOOTaHHON BOJBI camasi yacTash MPUYMHA JIOPOTOCTOSIINX
IIOJIOMOK M aBapuii. BoT moyeMy 3TOMy 3Tamy yIENIAeTCS TaKoe€ KPUTHYECKOE
3HayeHue. OCHOBHAs 11€7b BOJOIOATOTOBKU - 3aIIUTUTHh OOOPYJOBaHHE OT TPEX
[JIABHBIX BPAaroB: HAKWIIM, KOPPO3UM U 3arpsi3HEHUN. B mocienHue rogael B 3TOMN
obnacth HaOMIOAAIOTCS 3HAYMUTENbHbIE W3MEHEHUSI U BHEJIPEHHUE HOBBIX
TEXHOJIOTH.

HcxonHas Boja, mocTynaromasi U3 XO3sSMCTBEHHO-ITUTHEBBIX BOJIOIPOBOIOB,

apTEe3MaHCKUX CKBAKUH WM U3 MOBEPXHOCTHBIX BOJOEMOB, COJIEPKUT Pa3IuvHbIC
npumecu. [Ipumecu, conaepkaiiuecss B TpUPOIHON BOJE, MO CTENEHU KPYMHOCTU
UX YaCTUIl TOAPA3ACIAIOTCS HA TPU TPYIIbl: MEXaHUYECKUE; KOJIOUIHO-
PacTBOPEHHBIE; UCTUHHO-PACTBOPEHHBIE.

B 3aBucuMocTH OT Te€X WIM HHBIX IPUMECEH H3MEHSIOTCS IOKa3aTelu
Ka4eCTBa BOJIBI.

OCHOBHBIE [TOKa3aTeIn Ka4eCTBa BOJBI:

1) mpo3padHOCTh — cofiepkaHue B 1 Kr BOAbI B3BEIICHHBIX YACTHUIL B MT, JIETKO
yAaJIsseMbIX IpU (QUIBTpALIY;

2) CyxXoH OCTaroK — OCaJ0K B MI, COCTOSIIIMI W3 MUHEpAIbHBIX H
OpPraHMYECKHX  MNPHUMECEW, TOJNYYEHHBIM  IOCJI€  BbIDApUBaHUs | KT
npO(HIBTPOBAHHON BOJIBI U OCJIE €r0 BBICYLIMBAHUS;

3) MuHepaibHBIM oOcTaTok (WK ofliee coJyiecojepxkanue) — oOlee
KOJIMYECTBO MUHEPAJIbHBIX BEILIECTB B MI, PACTBOPEHHBIX B 1 KI' BOJIBI;

4) OKHCISIEMOCTh — KOCBEHHBIM TIOKa3aTeslb 3arps3HEHUs  BOJBI
OpraHW4YeCKHMMHM NPUMECSAMH, XapaKTEPU3YeTCs B OIPEIACICHHBIX YCIOBHSX
pacxoOM KHCIIOpOJa Ha UX OKHCIIECHHE, BBIPAKAETCA B MI' KMCJIOpoAa Ha 1 Kr
BOJIbI;

5) KECTKOCTb — COZIEpXaHUE B 1 KI BOABI PAaCTBOPEHHBIX COJEHN KaabLus U
MAar"us; BbIpaKaeTcs B MIUJIJIUTPaMM-3KBUBAJICHTAX;

6) WEIOYHOCTh — cojepkaHue B | Kr BOAbI PACTBOPEHHBIX THAPATOB,
KapOOHAaTOB M OMKapOOHATOB; BBIPAXKAETCA B MUJUIUTPAMM-IKBUBAJICHTAX;

7) cTeneHb KUCIOTHOCTH WM IIEJIOYHOCTH — XapaKTEPU3YeTCs COCTaBOM
PACTBOPEHHBIX COJIEH U ra30B M ONPEAENSIETCS KOHIEHTPALMEH BOJOPOAHBIX WM
TUAPOKCUIIBHBIX MOHOB, 00pa3yIoLuXcs MpU AUccourannu (paciuenieHuu) BOAbL;
BbIpakaerca BennuuHoit pH. Ilpu pH=7 BonHbIil pacTBOp HeWTpasneH; yem Onrke
pH k Hymo, TeM cuibHee KHCIOTHOCTb, a uem Onmxe pH k 14, TeM cuibHee
I1EJIOYHOCTB;

8) coaepxaHME  pACTBOPEHHBIX  arpeCCHBHO-KOPPO3MOHHBIX  Ia3oB
(Kucmopo, yriIeKuciaoTa, CEpOBOAOPO/I, aMMHAK) B MI' HAa 1 KT BOJIBL.



Jl1st HopManbHOU 1 Oe3aBapUitHON pabOThl KOTEJIbHBIX YCTAHOBOK MCXO/IHAS
BOJIa JIOJKHA OONa/aTh OMPENENIeHHbIMU KauyeCTBaMM, a €CJIM OHU HE OTBEYAIOT
TpeOyeMbIM, TO BOJY HEOOXOAMMO COOTBETCTBEHHO 0OpalathiBarth. Eciau B Bone
HaxoASATCA B3BEUICHHBIE IPUMECH M TOBBINIEHA €€ MIEJIOYHOCTh, TO BOJA
BCIICHUBAETCSI U MPOUCXOAUT BHIOPOC €€ M3 KOTJIOB B MApOINPOBOJIBI; YXYAIIAETCS
KaueCTBO BbIpAa0aThIBAEMOI0 Iapa, MOBBIIIAETCS €r0 BIaXKHOCTb, YBEIUYHUBAETCS
IJIAMOCOJIEpKAHUE.

[Ipy MOHMXKEHHOM IWIEJIOYHOCTH BOJBI M HAIMYUU B HEUW PACTBOPEHHBIX
ra3oB YCHJIMBAETCS MPOLECC KOPPO3UH, T. €. Pa3bellaHuE U U3bA3BICHHE CTEHOK
KOTJIOB. [Ipy  DNOBBILEHHON  IIEJOYHOCTH  HAONIOJAIOTCA  SBJICHHUS
MEXKPUCTAJUIMTHOM KOPPO3UHM (WJIM IIEJOYHOM XpYNKOCTH MeTawia), T.€.
NOSIBJICHHE TPEUIMH B 3aKJIENOYHBIX IIBAX M pa3BaJbIIOBAHHBIX KOHIIAX
KUISITUWIBHBIX U 3KPAHHBIX TPYO.

Hakonen, nmpu NOBBIIIEHHON KECTKOCTH, T. €. OOJIBILIOM COJEPKAHUU
PACTBOPEHHBIX COJIEH KalbIUsl U MAarHusi, Ha CTEHKaX KOTJIOB YCUJIEHHO OTJaraercs
HAaKUIIb.

Takum oOpazom, o6paboTka Boabl B 00IEeM ciiydae mpeaycMarpuBaer: 1)
yAaJIeHUuE B3BELICHHBIX NMPUMECEH; 2) CHUKEHUE JKECTKOCTHU (T. €. €€ yMSTYeHHe);
3) momuep:kaHUe OMPENCICHHOW BEJIMYMHBI MIEIOYHOCTH; 4) CHIDKEHHE OOIIETOo
coJiecoJiepKaHus; 5) yaanieHue pacTBOPEHHbIX arpeccuBHbIX ra3oB (O2 u CO»).

BopomnoaroroBka KoTenbpHON IPEICTABISAET COO0N KOMIUIEKC MEPOTIPUSITHIA U
TEXHOJIOTMYECKHX MPOLECCOB, HAMPABICHHBIX HAa NPHUBEACHHE MapamMeTPOB
MCXOJTHOM BOJBI K HOPMATHUBHBIM MOKA3aTeNIIM, HEOOXOAUMBIM 1Sl 3P(PEKTUBHON U
0€30MMacHOM IKCILTyaTaluy KOTEJIbHOTO 000pyIOBaHUS.

BogonoaroroBka B KOHTEKCTE€ KOTEJbHBIX HalpaBlieHAa Ha yJaJeHHe
IPpUMECEN, MHUHEpAJIOB M JPYTMX 3arpsi3HEHUM M3 IOJAaBaEMOM BOIBI. OJTO
npenoTBpamaeT o0pa3oBaHWE HAKHUIM, KOPPO3UIO, M YIy4IlIAeT TEIUIoNepeaady,
YTO CYIIECTBEHHO MOBBIIIAET 3(P(PEKTUBHOCTH PaOOTHI KOTEILHOM.

CymiecTByOT pa3Hble METOIbI BOAOIMOATOTOBKH, KOTOPBIE MOXKHO YCIOBHO
pa3aenuTh Ha HECKOJIBKO IPYIIIL:

1. Mexann4yeckne mMeToAbl: OUbTpalus U OCBETIECHUE BOJbI MOMOTarOT
YAQIUTh KPYIHBIE YacCTHIbl M B3BEIICHHBIE BEUIECTBA. JTU MPOLECCHI SIBISIIOTCS
NEpBHIMU IIaraMM B TOATOTOBKE BOJbI. [JaBHas 3amgaya — OT(UIBTPOBATH
MEXaHMYECKUE YaCTULbI IIPU BXOJ€ B cucTeMy. DUibTpalys BKIOYAET JBa 3TaIla.
Ha nepBoM M3 HUX KCHONB3YIOTCS CE€TYAThIE JIMOO MECOYHbIE (DPUIBTPHI, KOTOPHIE
3aJIep>)KUBAIOT KPyIHbIEe yacTUlbl. i1 Oojee KaueCTBEHHOM (UIbTpalMy Hy)KHA
TOHKasi OYMCTKAa — 3TO BTOpoi HsTam. Ha cTaguu TOHKOH OYMCTKH W3 BOAbBI
YIOAQJISIIOTCS. YaCTULbI MaJleHbKUX pa3mepoB. [lociie 3Toro MOXXHO MEepexXoauTh K
YMSTUCHUIO.

Boaa, B koTopoii MHOTO JkeJie3a, He MPUTOAHA JUIsl UThs (00naaeT pe3kum
3alaxoM W HENPUATHBIM BKYCOM) W JUISI MCIIOJIb30BaHHUSI B TEXHOJIOTMYECKHUX



npoueccax (CnocoOCTBYET NOSIBICHHUIO PXKABUMHBI, OOPA30BAaHUIO HAKHUIIH, YTO
HEraTMBHO CKa3bIBa€TCs Ha TeriooOMeHe oOopymoBanus). st obe3xene3uBaHus
npuberaloT K MpoIeccaM OKHUCJIEHHS pacTBOpUMOW (GOpMBI  Kerle3a /10
HEpacTBOPUMOM. [[1s1 3TOr0 MCTIONB3YIOTCS OKUCIHUTENN — B 3aBUCUMOCTH OT HMX
TUTIA TEXHOJIOTMH O0€3XKeJIe3UBaHus JENSIT Ha peareHTHble W Oe3pearcHTHHIE.
be3peareHTHbIE YCTAHOBKM B Kau€CTBE OKHCIUTENS HMCIOJIB3YIOT KUCIOPOA WU
030H. B ocHOBe pabOThl pEareHTHHIX YCTAHOBOK — TaKUE OKHCIUTETH, Kak
TUTIOXJIOPUT HATPUS U TIEPMAHTaHAT Kajausi, 00ee U3BECTHHIN KaK MapraHI[OBKa.

2. Xumuyeckue metroabl: K HUM OTHOCSTCS Koarymsmus, QuoTamus u
MeMOpaHHBIC TEXHOJOTUH. XWUMHYECKAE PEAKTHBBI MOMOTAIOT YHAJIATh M3 BOIBI
pacTBOPEHHbIE MPUMECH W YyIy4yllaTb €€ KadecTBO. MOAynb XUMIIOATOTOBKU
HEOOXOMM JUIsi TOro, 4rToObl cucTtemMa Momia 3(QQEKTUBHO MPOTHUBOCTOATH
KOPPO3UOHHBIM TIporieccaM. Kpome Toro, OH CHOCOOCTBYET YMEHBIICHUIO
MUHEPAJIbHBIX OTJI0KEHUM Ha pad0ounX MOBEPXHOCTSX.

3. ®u3uKo-XxuMUYecKue MeToabl: MoHHBIE OOMEH U OOpaTHBI OCMOC
MO3BOJISIIOT ~ IOCTUTaTh BBICOKOTO YPOBHS OYHUCTKH, yAaiss OOJIBIIMHCTBO
PacCTBOPEHHBIX COJIEM W OpraHuyeckux BemecTB. OcMoTuueckass oOparHas
bunsTpanus >h(PEKTUBHO yaanaseT COJM W MPUMECH W3 BOJBI, MpeIoTBpaIias
oOpa3zoBaHre HAKUTIK. DTO 0COOEHHO Ba)KHO B PETMOHAX C BHICOKUM COJICpIKAaHUEM
MuHepanioB B Bojae. CHcTeMbl yMSTYEHHSI BOIBI HCIIOJIB3YIOT HOHOOOMEHHBIC
CMOJIBI ISl yJAJ€HUS HMOHOB KajblIMsl U MarHus, KOTOpPbI€ OTBETCTBEHHBI 3a
0o0pa3oBaHME HAKWIMH. YMATYEHHAas BOJA YMEHBIIAET HM3HOC OOOpPYIOBaHUS U
yAy4dlaeT ero 3pQPeKTuBHOCTD.

4. JDaexrpoxumuuyeckue Meroabl: CoBceM HENABHO Hayajau INPUMEHSTH
ANEKTPONIU3 JUJISl OYMCTKU BOBI, KOTOPBIM MO3BOJSIET yAANSTh HEOPraHUYECKUE U
OpraHUYeCKUE 3arps3HUTEIIH.

B mnHacrosiiiee Bpemss Bce Oouibllie HaOMPArOT 0OOPOTHI  CIEAYIOLIHE
TEXHOJIOTUU B MOJITOTOBKE (OYMCTKE) BOADIL:

- MemMmOpannbie TexHonoruu: OOpaTHBII ocMOC U ynbTpadUIbTpALIUS
CTAHOBSTCSI Bce OoJiee MOMyIIpHBIMEU Oyaronapsi cBoer BhICOKOW d(PPEeKTUBHOCTHU
Y BO3MOXXHOCTH TOJTYYEHHS YUCTOU BOJIBI.

- Cucrembl puctrimisanuu: COBpPEMEHHbIE AUCTUIUISTOPHI  MMO3BOJISIIOT
noJiyyaTb UYHCTYIO BOJY I[PU HU3ZKUX DJHEPreTUYECKUX 3arparax ©U MOTYT
MCIIOJIb30BATHCA JIJIsl HOBTOPHOIO MCIIOJI30BAHUS KOHIEHCATA.

- VYMHble TexHonoruu: Mcmonb3oBaHME ABTOMATH3MPOBAHHBIX CHCTEM
YIOPABJIEHUS MTPOLIECCOM BOJOMOATOTOBKH MO3BOJISIET CYIIECTBEHHO COKPATUTH
3aTparhl HA YIHEPTOPECYPCHI U MOBBICUTH YPPEKTUBHOCTD.

BakHbIM acrekToM COBPEMEHHBIX METOJOB BOJOMOJTOTOBKH SIBISETCS HMX
BIMSHUE Ha OKpPYXKAIOIIYI0 cpeny. MHorue HOBbI€ TEXHOJOTHM HAampaBi€Hbl Ha
MUHUMHU3AIUIO OTXOJOB U TOBTOPHOE HCMOJIb30BaHHWE MOOOYHBIX MPOAYKTOB.
Hampumep, cucrembl oOpaTHOro ocMoca MO3BOJISIIOT BOCCTaHABIMBaTh 110 85%



BOIbl M CHIKaTh NOTpeONieHHe pecypcoB. BBHIy  BBIIEHU3I0KEHHOTO
CPaBHUTEJbHBIA aHAJIU3 OCHOBHBIX METO/IOB BOJIOMOJITOTOBKY MTOKA3bIBAET:

* MonooOMenHoe ymsiruenue (Na- KaTHOHUPOBAHUE):

[Ipumenenue: Hanbonee pacripocTpaHeHO ISl KOTEIbHBIX MaJION U CpeHen
MoIHoctu B Ph.

[IpeumymecTBa: OPPeKTUBHOE CHUKEHHE IKECTKOCTH, OTHOCHUTEIHHO
HU3KHE KalluTaJIbHbIC 3aTPATHI.

Henocrarku: He ynanser pacTBOpEeHHBIE Ta3bl U COJIM YTO BIIEYET 32 COOOM
NOSIBJICHHE HAKUIIHU, TPeOyeT MOCTOSHHOM 3aKyIIKH COJIM JIJIsl pereHeparuu.
Hakumnb mpoBOAUT TEMIIO B IECATKH pa3 Xyke Metaiia. OHa padoTaer kKak 1ryba Ha
TpyOe. UToOBI nepenarh TEIIO BOJE, METAI CTEHKH MPUXOAUTCS MEePErpeBarb 10
KpUTHYECKHUX Temmneparyp. Cloi HaKUMM BCEro B 1 MM CHMKAeT TEILIOOTAa4y Ha
7-10%. ns kotna sto o3HadaeT mnaneHue KIIJ[ m komoccanbHbBIM mepepacxon
torunBa (1m0 15-20%). M3-3a mioxoro oTBoma Teria TeMIlepaTypa CTEHOK Tpyo
pacTeT, MeTaul TepsieT MPOYHOCTh. DTO MPUBOAUT K TOSBICHUIO TPEUIUH,
nedopmaliuii, pa3peiBy TpyO U aBapUHON OCTAaHOBKE KOTJA.

» OOpaTHbIi 0CMOC:

[Ipumenenue: Hcnonp3yercsa s KOTJIOB BBICOKOTO JABJIEHUS W MpHU
BBICOKOW MUHEpaIU3aluy BOJBbI.

[IpeumymectBa: Beicokas creneHb oOecconmBanusg (10 98-99%), ymanser
B3BECU U OPTaHUKY.

Henocrarku: BplcokHe KanWTaJbHBIE W SKCILTyaTallUOHHBIE 3aTparthbl,
HEOOXOAUMOCTb MPETOUUCTKH (YABTpAPUIBTpALIUS).

* MaruuTHas/31eKTpoMarHuTHas 00padoTKa:

[Ipumenenue: [TogxoauT Asig HEOONBIIUX OTONUTENBHBIX CUCTEM B Kau€CTBE
BCIIOMOTaTEeIbHOTO METO/IA.

[IpeumyiectBa: be3peareHTHbIN METO, MTPOCTOTA YCTAHOBKH.

Henocrarku: He yOupaet conu KeCTKOCTH M3 BOIBI (MpEBpaliacT B IIjIam),
3G (HEKTUBHOCTH 3aBUCUT OT CKOPOCTH TOTOKA.

Tepmuueckas nea’pauus:

[Tpumenenue: O0s3aTenbHa A1 MATATEIHHOM BOABI TAPOBBIX KOTIIOB.

[IpenmyinectBa: Ynanser KOppo3noHHO-akTUBHBIE rassl (02, CO2).

Henocrarku: DHepro3arpaTHslil mpolecc.

3a cyer oOecreueHHus BBICOKOM CTEIIEHH OOSCCOIMBAHUS, CHIDKCHUS
KOPpPO3UU B CJEACTBUM YEro HWCKIIOYas TMOSABICHUE HAKWUMKU B JIECATKUA pa3 U
ABTOMAaTHU3alMH MPOIECCOB, COBPEMEHHBIE METO/IbI BOJAOMOATOTOBKH B KOTEIbHBIX
(0OparHbIil OCMOC, MEMOpaHHbBIE TEXHOJOTHMH, ABTOMAaTHYECKOE JI03UPOBAHUE
peareHTOB) MPEBOCXOMAT Kiaccuueckre (Na-KaTHOHUPOBAHHUE).

IIpeumymecTBa cOBpeMEeHHBIX METOI0B:



- Boicokoe kaduecTBO BOnbl: MeMOpaHHbIE TEXHOJIOTMU U OOpaTHBIA O0CMOC
MO3BOJISIIOT TOCTUYb [TyOOKOTro 00€CCONMBaHUS, YTO KPUTUYHO AJISI COBPEMEHHBIX
MapOBBIX KOTIIOB.

- 3ammTa OT KOppo3uuM ¢ Hakunu: [IpumeHeHue UHTHOUTOPOB
coiieoOpa3oBaHUs W COBPEMEHHOIO JIO3UPYIOUIEr0 OOOpYAOBAaHMSI CHUXKAET
CKOPOCTh KOPpPO3WHM M HCKJIIOYAeT OTIOXKEHUS B pa3bl d(PQexTuBHEE, UeM
yCTapeBLINE METOIBI.

- ABTOMaTH3alMs ¥ HAJECKHOCTh: ABTOMAaTHUYECKHE CHUCTEMbI JO3UPOBAHUS
(mampumep, Wx-25) pabortaror 0€3 TIOCTOSHHOTO y4YacTHsl TEpPCOHANa,
NOJJEPKUBASI TOCTOSTHHYIO IPOIIOPLIMIO.

- OKOHOMUYHOCTh: Vcrnonp3oBaHHEe MeMOpaHHBIX CHCTEM M TOYHBIX
J03aTOPOB CHUKAET PAacXobl Ha PEareHTbl W 3aTpaThl JIEKTPOIHEPIUU 3a CUET
Bbicokoro KIIJI oOopynoBanus. B To Bpems kak Kiaccuueckoe Na-
KaTUOHUpPOBaHUE TpeOyeT 4acToM pereHepaluu COJIbI, COBPEMEHHbBIE METObI
o0ecreynBaroT CTa0MIbHOE Ka4€CTBO BOJIbI C MEHBIIIMMHU MOTEPSIMHU.

Buenpenue cucrem obparHoro ocMmoca (OO) st mUTaHUsI MapOBBIX KOTJIOB
MO3BOJISIET MPOU3BECTH 3aMEHY TPAJAUIIMOHHOTO MOHOOOMEHHOTO YMATYEHHS, B
UTOTe JIOCTUTAaeTCs rybokoe obecconuBanue (10 98-99% ynmanenust comeit), 4To
penoTBpaiiaeT 00pa3oBaHNe HAKUIU JaKe MPU BBHICOKUX HArpy3Kax, yMEHbIIAET
HEOOXOAMMOCTh B 4YacTbIX MPOJYBKaxX KOTIa (SKOHOMHS TOIUIMBA), CHIDKAET
KOPPO3UOHHYIO arpecCMBHOCTh BOnbl. Vcmonb3oBanue HaHOGUIBTPALUMHM IS
MOJTOTOBKUA CETEBOM BOJABI IMO3BOJIIET JOCTHUYb BBICOKOCEIIEKTUBHOE YaJCHHE
KECTKOCTH  NpPU  COXPAaHEHUUM  YacTU  IIEJIOYHOCTH,  HIPEJOTBpPAILEHUE
HAKHUIeOoOpa30BaHUs B TEMIIOOOMEHHUKAX, CHH)KEHHUE KOPPO3UHU TPYOOIPOBOJIOB.

O¢ddexTuBHAsT BOTOMOATOTOBKA JUISI KOTENBHBIX — 3TO HE TOJBKO
npoduIakTuka MpoOjIeM, HO U HWHBECTUILIMS B JIOJITOCPOUYHYIO CTAaOWIIBHOCTh U
IIPOU3BOAUTEIHHOCTh CHCTeMbl. COBpPEMEHHBIE TEXHOJOTMM W HWHHOBAIIMA B
001acTy BOJOMOJTOTOBKU MPEIOCTABISIOT KOMIAHUSAM BO3MOXKHOCTh HE TOJIBKO
peoTBpAIaTh MPOOIEMbl, HO ¥ TOBBIIIATH 3PHEKTUBHOCTH CBOCH JESITEIILHOCTH.
Tonmbko MpU YUCTHIX TMOBEPXHOCTSIX HarpeBa KOTeN paboTaeT B IPOEKTHOM,
nacnopTHoMm pexxume. [IpaBuibHasi BOIOMOATOTOBKA FapaHTUPYET CTAOMIBHYIO U
HAJCKHYIO paboTy KOTJIa

I'ponneHckoe obnactHoe yrpasienue ['ocripomHaazopa
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