IMouemy Tak Ba’kHa BOJONOATOTOBKA?

Bona — oauH W3 KJIIOYEBBIX  PECYpCOB, HEOOXOAMMBIX IS
(GYHKIIMOHMPOBAaHUS KOTENbHBIX. BogomoaroroBka 310, 0€3 MpeyBeInyYeHUs,
dbyHIaMEeHT HaJAeKHOW U Oe30MacHOM HJKCIUTyaTalldd BOJOTPEHHOTO KOTJIA.
Hcnonb3oBanue HeoOpaOOTaHHON BONBI camasi yacTasi MPUYMHA JIOPOTOCTOSIIINX
IIOJIOMOK M aBapuil. BOoT moyeMy 3TOMy 3Tamy yIENISA€TCS TaKOoe€ KPUTHYECKOE
3HayeHue. OCHOBHAs 11€7b BOJOIOATOTOBKU - 3aIIUTUTh OOOPYJOBaHHE OT TPEX
[JIABHBIX BPAaroB: HAKWIIM, KOPPO3UM U 3arpsi3HEHUN. B mocienHue rogael B 3TOMU
obnacth HaOMIOAAIOTCS 3HAYUTENbHbIE WM3MEHEHUSI U BHEJIPEHHUE HOBBIX
TEXHOJIOTH.

HcxonHas Boja, mocTynaromas U3 XO3sSMCTBEHHO-ITUTHEBBIX BOJIOMPOBOIOB,

apTEe3MaHCKUX CKBAKUH WM U3 MOBEPXHOCTHBIX BOJOEMOB, COJIEPKHUT pa3IuvyHbIC
npumecu. [Ipumecu, conepkaiiuecss B TpUPOIHON BOJE, MO CTENEHU KPYMHOCTU
UX YaCTUIl TOAPA3ACIAIOTCS HA TPU TPYIIbI: MEXaHUYECKUE; KOJIOUIHO-
PacTBOPEHHBIE; UCTUHHO-PACTBOPEHHBIE.

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

OCHOBHBIE ITOKa3aTeNN Ka4eCTBa BOJBI:

1) mpo3padHOCTh — cofiepkaHue B 1 KT BOABI B3BEIICHHBIX YACTHUIL B MT, JIETKO
yAaJsieMbIX IpU (QUIBTpALIY;

2) CyxXol OCTaroK — OCaJ0K B MI, COCTOSIIIMI W3 MUHEpAIbHBIX H
OpPraHMYECKHX  NPHUMECEW, TOJNYYEHHBIM  IOCJIE€  BbIDApUBaHUsI | KT
npO(HIBTPOBAHHON BOJIBI U IOCJIE €r0 BBICYLIMBAHUS;

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

4) OKHCISIEMOCTh — KOCBEHHBIM TIOKa3aTeslb 3arps3HEHUs  BOJBI
OPraHW4YeCKHMMM NPUMECSAMH, XapaKTEPU3YeTCs B ONPEIACICHHBIX YCIOBHSX
pacxoOM KHCIOpOJa Ha UX OKHCIIEHHE, BBIPAXKAETCA B MI' KMCJIOpoAa Ha 1 Kr
BOJIbI;

5) KECTKOCTb — COZIEpXKaHUE B 1 KI BOABI PACTBOPEHHBIX COJEN KaabLus U
MAar"us; BbIpaKaeTcs B MUJIJIUTPaMM-3KBUBAJICHTAX;

6) WEIO0YHOCTh — cojepkaHhue B | Kr BOAbI PACTBOPEHHBIX THAPATOB,
KapOOHATOB M OMKapOOHATOB; BBIPAXKAETCA B MUJUIUTPAMM-IKBUBAJICHTAX;

7) cTeneHb KUCJIOTHOCTH WM IIEJIOYHOCTH — XapaKTEPU3YETCs COCTaBOM
PACTBOPEHHBIX COJIEH U ra30B U ONPEAEIISIeTCS KOHIEHTPALMEH BOJOPOAHBIX WIH
TUAPOKCUIIBHBIX MOHOB, 00pa3yIoLIUXCcs MPU AUccouranuu (paciuenieHun) BOAbL;
BbIpaxkaerca BenuuuHoit pH. Ilpu pH=7 BonHbIil pacTBOp HeWTpasneH; yem Onrke
pH k Hymo, TeM cuiibHee KHCIOTHOCTb, a uem Onmxe pH k 14, TeM cuibHee
I1EJIOYHOCTB;

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



JI1st HopManbHOU 1 Oe3aBapHitHON pabOThl KOTEJIbHBIX YCTAHOBOK MCXO/IHAS
BOJIa JIOJKHA OONa/iaTh OMPENENIeHHbIMU KauyeCTBaMM, a €CJIM OHU HE OTBEYAIOT
TpeOyeMbIM, TO BOJY HEOOXOAMMO COOTBETCTBEHHO 0OpalathiBarth. Eciam B Bone
HaxoASATCA B3BEUICHHBIE IPUMECH M TOBBIINIEHA €€ MIEJIOYHOCTh, TO BOJA
BCIICHUBAETCSI U MPOUCXOAUT BHIOPOC €€ M3 KOTJIOB B MApOIPOBOJIBI; YXYAIIAETCS
KaueCTBO BbIpadaThIBAEMOI0 Iapa, MOBBIIIAETCS €r0 BIaXKHOCTb, YBEIUYHUBAETCS
IJIAMOCOJIEpKAHUE.

[Ipy MOHMXKEHHOM IWIEJOYHOCTH BOJBI M HAIMYUU B HEUW PACTBOPEHHBIX
ra3oB YCHJIMBAETCS MPOLECC KOPPO3UH, T. €. Pa3bellaHuE U U3bA3BICHHE CTEHOK
KOTJIOB. [Ipy  DNOBBILEHHON  IIEJOYHOCTH  HAOMIOJAIOTCA  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 obOpazom, o6paboTka Boabl B 00IeM ciydae mpeaycMaTpuBaer: 1)
yAaJIeHUuE B3BELICHHBIX NMPUMECEH; 2) CHUKEHUE KECTKOCTHU (T. €. €€ yMSTYeHHe);
3) momuep:kaHUe OMPENCICHHONW BEJIMYMHBI MIEIOYHOCTH; 4) CHIDKEHHE OOIIETOo
coJiecoJiepKaHus; 5) yaanieHue pacTBOPEHHbIX arpeccuBHbIX razoB (O2 u CO»).

Bopomnoaroroska KoTenpHON IPEICTABIsAET COO0N KOMIUIEKC MEPOTIPUSITHIA U
TEXHOJIOTMYECKHX MPOLECCOB, HANPABICHHBIX HAa NPHUBEACHHE MapamMeTPOB
MCXOJTHOM BOJBI K HOPMATHUBHBIM MOKA3aTENISIM, HEOOXOAUMBIM 1Sl 3P (PEKTUBHON U
0€30MMacHOM IKCILTyaTalluy KOTEJIbHOTO 000pyIOBaHUS.

BogonoaroroBka B KOHTEKCTE€ KOTEJbHBIX HalpaBlieHAa Ha yJaJeHHe
IPUMECEN, MHUHEpAJIOB M JPYTMX 3arpsi3HEHUM M3 IOJAaBa€MOM BOIBL. OTO
npenoTBpamaeT o0pa3oBaHWE HAKHUIM, KOPPO3UIO, M YIy4IlIAeT TEIUIonepeaady,
YTO CYIIECTBEHHO MOBBIIIAET 3(P(PEKTUBHOCTH PaOOTHI KOTEILHOM.

CymiecTByOT pa3Hble METOJIbI BOAOIOATOTOBKH, KOTOPBIE MOXKHO YCIOBHO
pa3aenuTh Ha HECKOJIBKO IPYIIIL:

1. Mexann4yeckne mMetToAbl: OUbTpalus U OCBETIECHUE BOJbI MOMOTarOT
YAQINTh KPYIHBIE YacCTHLbl M B3BEIICHHBIC BEUIECTBA. JTU MPOLECCHI SBISIOTCS
NEpBHIMU IIaraMH B TOATOTOBKE BOJbI. [JaBHas 3amgaya — OT(UIBTPOBATH
MEXaHMYECKUE YaCTULbI IPU BXOJ€ B cucTeMy. DuibTpalis BKIOYAET JBa 3TaIla.
Ha nepBoM M3 HUX KCHONB3YIOTCS CE€TYAThIE JIMOO MECOYHbIE (DPUIBTPBI, KOTOPHIE
3aJIep>)KUBAIOT KPyIHbIe yacTUlbl. i1 Oojee KaueCTBEHHOM (UIbTpalMy HY)KHA
TOHKasi OYMCTKAa — 3TO BTOpoi HsTam. Ha cTaguu TOHKONM OYMCTKH W3 BOAbBI
YIOAQISIIOTCS. YaCTULbI MaJleHbKUX pa3mepoB. [lociie 3Toro MOXXHO MEepexXoauTh K
YMSTUCHHUIO.

Boaa, B koTopoii MHOTO keJie3a, He MPUTOAHA JUIsl TUThs (00aaeT pe3kum
3alaxoM W HENPUATHBIM BKYCOM) W JUISI MCIIOJIB30BaHHUS B TEXHOJIIOIMYECKHUX



npoueccax (CnocoOCTBYET NOSIBICHHUIO PXKABUMHBI, OOPA30BaHUIO HAKHUIIM, YTO
HEraTMBHO CKa3bIBa€TCs Ha TeriooOMeHe oOopymoBanus). st 0be3xene3uBaHus
npuberaloT K MpoIeccaM OKHUCJIEHHS pacTBOpUMOW (GOpMBI  Kerle3a /10
HEpacTBOPUMOM. [[1s1 3TOr0 MCTIONB3YIOTCS OKUCIHUTENIN — B 3aBUCUMOCTH OT HMX
TUTIA TEXHOJIOTMH O0€3XKeJIe3uBaHus JENSIT Ha peareHTHble W Oe3pearcHTHBIE.
be3peareHTHbIE YCTAHOBKM B Kau€CTBE OKHCIUTENS HMCIOJIB3YIOT KUCIOPOA WU
030H. B ocHOBe pabOThl pEareHTHHIX YCTAHOBOK — TaKUE OKHCIUTENH, Kak
TUTIOXJIOPUT HATPHUS U TIEPMAHTaHaT Kajaus, 00Jee U3BECTHHIN KaK MapraHI[OBKa.

2. Xumuyeckue metroabl: K HUM OTHOCSTCS Koarymsmus, QuoTamus u
MEMOpaHHBIC TEXHOJOTUH. XWUMHYECKAE PEAKTHBBI MOMOTAIOT YHAJIATh M3 BOIBI
pacTBOPEHHbBIE MPUMECH W YyIy4yllaTb €€ KadecTBO. MOAylnb XUMIIOATOTOBKU
HEOOXOMM JUIsi TOro, 4roObl cucTtemMa Momia 3(QQEKTUBHO MPOTHUBOCTOSATH
KOPPO3UOHHBIM TIporieccaM. Kpome Toro, OH CHOCOOCTBYET YMEHBIICHUIO
MUHEPAJIbHBIX OTJI0KEHUM Ha padouMX MOBEPXHOCTSX.

3. ®u3uKo-XMMUYecKHe MeToabl: MoHHBIE OOMEH U OOpaTHBIE OCMOC
MO3BOJISIIOT ~ JIOCTUTaThb BBICOKOTO YPOBHS OYHUCTKH, yAalss OOJIBIIMHCTBO
PacCTBOPEHHBIX COJIEM U OpraHudeckux BemecTB. OcMoTuueckass oOparHas
bunsTpanus >h(PEKTUBHO yaaaseT COJM W MPUMECH W3 BOJBI, MpeIoTBpaIias
oOpa3zoBaHre HAKUTIK. DTO 0COOEHHO Ba)KHO B PETMOHAX C BHICOKUM COJICpIKAHUEM
MuHepasioB B Bojae. CHcTeMbl yMSTYEHHSI BOIBI HCIIOJIB3YIOT HMOHOOOMEHHBIC
CMOJIBI ISl yJAJ€HUS HMOHOB KajblIMsl U MarHus, KOTOpPbIE OTBETCTBEHHBI 3a
0o0pa3oBaHME HAKWMH. YMATYEHHAas BOJA YMEHBIIAET HM3HOC OOOpPYIOBaHUS U
yAy4daeT ero 3pQPeKTuBHOCTD.

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

B mnacrosiiiee Bpems Bce Ooubllie HAOMpPArOT O0OOPOTHI  CIEAYIOLINE
TEXHOJIOTUU B MOJITOTOBKE (OYMCTKE) BOADIL:

- MemMmOpannbie TexHonoruu: OOpaTHBII ocMOC U ynbTpadUIbTpALIUS
CTAHOBSTCSI Bce OoJiee MOMYIIPHBIMEU Oaronapsi cBoer BbICOKOW d(PPEeKTUBHOCTH
Y BO3MOXXHOCTH TMOJTYYEHHS YUCTOU BOJIBI.

- Cucrembl puctriisanuu: COBPEMEHHbIE AUCTUIUISITOPHI  MO3BOJISIIOT
noJiyyaTb UYWCTYIO BOJYy I[PU HU3ZKHUX DJHEPreTUYECKUX 3arparax U MOTYT
MCIIOJIb30BATHCA JIJIsl HOBTOPHOIO MCIIOJIb30BAHUS KOHJIEHCATA.

- VYMHble TexHonoruu: Mcmnonb3oBaHME ABTOMATH3MPOBAHHBIX CHCTEM
YIOPABJIEHUS MIPOLECCOM BOJOMOATOTOBKH MO3BOJISIET CYIIECTBEHHO COKPATUTH
3aTparhl HA YIHEPTOPECYPCHI U MOBBICUTH YPPEKTUBHOCTD.

BakHbIM acrekToM COBPEMEHHBIX METOJOB BOJOMOJTOTOBKH SIBIISIETCS HMX
BIMSHUE Ha OKpPYXKAIOIIYI0 cpeny. MHorue HOBbI€ TEXHOJOTHM HampaBi€Hbl Ha
MUHUMHU3AIUIO OTXOJOB U IOBTOPHOE HCMOJIb30BaHHWE MOOOYHBIX MPOAYKTOB.
Hampumep, cucrembl oOpaTHOro ocMoca MO3BOJISIIOT BOCCTaHABIMBATh 110 85%



BOIbl M CHIDKaTh NOTpeONieHHe pecypcoB. BBHIy  BBIIIEHU3I0KEHHOTO
CPaBHUTEJbHBIA aHAJIU3 OCHOBHBIX METO/IOB BOJIOMOJITOTOBKY MTOKA3bIBAET:

* onooOMenHoe ymsiruenue (Na- KaTHOHUPOBAHUE):

[Ipumenenue: Hanbonee pacripocTpaHeHO [l KOTEIbHBIX MAJION U CpeHen
MoIHoctu B Ph.

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

Henocrarku: He ynanser pacTBOpeHHBIE Ta3bl U COJIM YTO BIIEYET 32 COOOM
NOSIBJICHHE HAKUIHU, TPeOyeT NOCTOSHHOM 3aKyIIKH COJIM JIJIsl pereHeparuu.
Hakumb mpoBOAXT TEMIIO B IECATKH pa3 Xyke Metaia. OHa paboTaeT Kak 1uryba Ha
TpyOe. UToOBI nepenars TEIIOo BOJE, METAI CTEHKH MPUXOAUTCS MEepPErpeBarb 10
KpUTHYECKHUX TeMmneparyp. ClIoi HaAaKUMM BCEro B 1 MM CHMYKAeT TEILIOOTAady Ha
7-10%. ns kxotna sto o3HadaeT mnajneHue KIIJ[ m komoccanbHbIM mepepacxon
torunBa (1m0 15-20%). M3-3a miioxoro oTBoma Teria TeMIlepaTypa CTEHOK Tpyo
pacTeT, MeTaul TepsieT MPOYHOCTh. DTO MPUBOAUT K TOSBICHUIO TPEUIH,
nedopmalinii, pa3peiBy TpyO M aBapUiHON OCTAaHOBKE KOTJA.

» OOpaTHbIi 0CMOC:

[Ipumenenue: Hcnonb3yercd s KOTJIOB BBICOKOTO JABJIEHUS W MpHU
BBICOKOU MUHEpaIU3aluu BO/BbI.

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

Henocrarku: BpIcokne KanWTaJbHBIE W SKCILTyaTallUOHHBIE 3aTparthbl,
HEOOXOAUMOCTb MPETOUUCTKH (YABTpaPUIBTpALIUS).

* MaruuTHas/31eKTpoMarHuTHas 00padoTKa:

[Ipumenenue: [ToaxoauT Asig HEOONBIIUX OTONUTENBHBIX CUCTEM B Kau€CTBE
BCIIOMOTaTEeJIbHOTO METO/IA.

[IpeumyiectBa: be3peareHTHbIN METO/, MPOCTOTA YCTAHOBKHU.

Henocrarku: He yOupaet conu »KeCTKOCTH M3 BOIBI (TMpEeBpaliacT B IjIaMm),
3G (HEKTUBHOCTH 3aBUCUT OT CKOPOCTH TTOTOKA.

Tepmuueckas nea’pauus:

[Tpumenenue: O0s3aTenbHa IS MATATEIHHOM BOABI TAPOBBIX KOTIIOB.

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

Henocrarku: DHepro3arpaTHslil mpolecc.

3a cyer oOecreueHHus BBICOKOM CTEIIEHH OOSCCOIMBAHUS, CHIDKCHUS
KOPpPO3UU B CJEACTBUM YEro HWCKIIOYas TMOSABICHWE HAKWUMHU B JIECATKUA pa3 U
ABTOMAaTHU3alMH MPOIECCOB, COBPEMEHHBIE METO/IbI BOAOMOATOTOBKH B KOTEIbHBIX
(0OparHbIil OCMOC, MEMOpaHHbBIE TEXHOJOTHMH, ABTOMATHYECKOE JI03UPOBAHUE
peareHTOB) MPEBOCXOMAT Kiaaccuueckre (Na-KaTHOHUPOBAHHUE).

IIpeumyiecTBa cOBpeMEeHHBIX METOI0B:



- Boicokoe kauecTBO BOnbl: MeMOpaHHbIE TEXHOJIOTMU U OOpaTHBIA 0CMOC
MO3BOJISIIOT JOCTUYb [TyOOKOro 00€CCONMBaHUs, YTO KPUTUYHO JJISI COBPEMEHHBIX
MapOBBIX KOTJIOB.

- 3ammTa OT KOppo3uuM ¢ Hakunu: [IpumeHeHue WHTHOUTOPOB
coneoOpa3oBaHUsT W COBPEMEHHOIO JIO3UPYIOUIEr0 OOOpYAOBAaHMS CHUXKAET
CKOPOCTh KOPpPO3WHM M HCKIIOYAaeT OTIOXKEHUS B pa3bl d(PQekTuBHEE, UYeM
yCTapeBILINE METOIBL.

- ABTOMaTH3anMs ¥ HAJCKHOCTh: ABTOMAaTHYECKHE CHUCTEMbI JO3UPOBAHUS
(mampumep, Wx-25) pabortaror 0e3 TIOCTOSHHOTO y4YacTHsl TEpPCOHANa,
NOJJEPKUBASI TOCTOSTHHYIO IPOIIOPLIMIO.

- OKOHOMUYHOCTB: Vcmnonp3oBaHHEe MeMOpaHHBIX CHUCTEM M TOYHBIX
J03aTOPOB CHUKAET PAacXoibl Ha PEareHTbl W 3aTpaThl JIEKTPOIHEPIUU 3a CUET
Bbicokoro KIIJI oOopynoBanusi. B To Bpems kak Kiaccuueckoe Na-
KaTUOHUpPOBaHUE TpeOyeT 4YacToM pereHepalu COJIbI, COBPEMEHHBIE METObI
o0ecreynBaroT CTa0MIbHOE Ka4eCTBO BOJIbI C MEHBIIIMMHU MOTEPSIMHU.

Buenpenue cucrem obpatHoro ocmoca (OO) mj1st mUTaHUsT MapOBBIX KOTJIOB
MO3BOJISIET MPOU3BECTH 3aMEHY TPAJAUIIMOHHOTO MOHOOOMEHHOTO YMSATYEHHS, B
UTOTe JIOCTUTAaeTCs rybokoe obecconuBanue (10 98-99% ynmanenus comeit), 4To
penoTBpaIiaeT 00pa3oBaHNe HAKUIN JaKe MPU BBHICOKUX HArpy3Kax, yMEHbIIAET
HEOOXOAMMOCTh B 4YacTbIX MPOAYBKaxX KOTIa (SKOHOMHS TOIUIMBA), CHIKAET
KOPPO3UOHHYIO arpecCMBHOCTh BOnbl. Vcmonb3oBanue HaHOMUIBTPALUM IS
MOJTOTOBKMA CETEBOM BOJABI IMO3BOJIIET JOCTHUYb BBICOKOCEJIIEKTUBHOE YaJICHHE
KECTKOCTM  NpPU  COXPAaHEHUU  YacTU  IIEJIOYHOCTH,  HIPEJOTBpPAILLEHUE
HAKHUIeoOpa30BaHUs B TEMIIOOOMEHHUKAX, CHHU)KEHUE KOPPO3UHU TPYOOIPOBOJIOB.

O¢ddexTuBHAasT BOTOMOATOTOBKA JUISI KOTENBHBIX — 3TO HE TOJBKO
npoduIakTuka MpoOjIeM, HO U HWHBECTUILIMS B JIOJITOCPOUYHYIO CTAOWIBHOCTh WU
MIPOU3BOAUTEIHHOCTh CHCTeMbl. COBpPEMEHHBIE TEXHOJOTMM W HWHHOBAIIMA B
001acTy BOJOMOJTOTOBKU MPEIOCTABISIOT KOMIAHUSAM BO3MOXKHOCTh HE TOJIBKO
peoTBpAaIaTh MPOOIEeMbl, HO ¥ TOBBIIIATH 3PHEKTUBHOCTH CBOEH JESITEIILHOCTH.
Tonbko MpU YHUCTBIX TMOBEPXHOCTSIX HarpeBa KOTeJ paboTaeT B IPOEKTHOM,
nacnopTHoMm pexxume. [IpaBuibHas BOIOMOATOTOBKA FapaHTUPYET CTAOMIBHYIO U
HAJSXKHYIO padoTy KOTJIa

I'ponnenckoe obnactHoe yrpasienue ['ocripomHaazopa
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