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METOIVYECKUE YKA3AHHSA 10
MPOEXTUPOBAHUD OBECCOMBALIMX M 34-70-T2685
YCTZHOBOK C COMPAIFEHHHMA PACXOZIAMY
PEATEHTOB ¥ COKPAUEHHHNA CTOKAMA

Cpox gpeficTBHs YCTSHOBJIEH

¢ 0I.01.86 r.
nro 0I.01.93 r.

MeToguMuecKHe YRA3aHMA CONEPXAT UCXOMHHE NAaHHHE MO IPOEeKTH-
POBaHKD OGECCOXHBADIHX YCTAHOBOK C COKpAMEHHLHM DACXOJNOM DeareH-
TOB M COKDAMEHHHMM CTORaMK. laHNW TeOopeTHUeCKME OCHOBH IpeniIarae-
MEX CXeM, TeXHHXO-IKOHOMMYUECROE COMOCTABJISCHHE HOBOR M TPANHLMOH-
HOR TOXHOAOI'KH, 8 TAXXE NPHMEPH pacueToB OXOKOB 00eCCOMMBAHMA
IR Pa3XAUWHOrO THIIA BOJX.

[lpepcrapaedHy cXeMu NPenBapHTOAbHONC YyMAIUEHHMA BOAH C YTHIU-
aagueft CTOKOB. B RadecTBe NMPELOYNCTKH DACCMATPHMBAEDTCA CONOM3IBECT-
KOBAHME M H3BECTROBAHME C Koaryusimef.

MerTopudecKue yKa3aHWUg MOryT OHTh HMCHOIb30BAHHW COOTBETCTBYD-
EMMM MPOEKTHHMM M SKCNIYSTAUMOHHLMM ODPraHU3IALMAMH M NPEANPHATHA-
MH .

BBELEHHE

Brcoxue TpeGoBaEHMA X OXpaHe OXpPyxapmeft cpeis U HeoOXOmm-
MOCTh NOPHECHHA 3PPeXTHBHOCTK pPaCoTH BOACNOAIOTOBHTEOXbLHHX yCTa-

HOBOK 3ACTABAADT 38HOBO NMEPECMATDHBATDL CYWOCTBYDUME CXOMH XHMH-
yeckoro oSeccoxupauusa (xmeobeccornparrs) Boguw Ha TOC B Oeaax MX
COBEPmeHCTBOBAHNA. Ha OCHOBAHMH TEODETWUECKHX M IKCIIepRMEHTAlb-
HHX WCCAGNOBAHMH, NMPOBPeeHHHX Ha Kajenpe TEIUIOCHAOXKEHUA ¥ TElJO-
rexuuxn A3lCH, paspaGorann cosmecrrHo ¢ BHWMsxepronmpomon HoBHE
POXHOAOIrHUECKNE CXEMH YMATUEHHS BOAH C yTRAK3aIMeft 38COXEHHHX
CTOKOB, & TAXXe XUMOGECCOAMBAHMA BOIM ¢ CAMIKHME K CTEXKOMETDH-
YEBCKHM DaACXONAM DPeareHTOB Ha POreHOpalMD K COKPANOHHHMM CTORAMK.
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YxasaHHH® pa3paloTM co3fnapT HauboXee NPUEMIEMHS YCJIOBHA IAA
OHCTDPOro nepexona K Ge30TXONHHM TEeXHONOM'MAM B OOJAACTH BONONOAI'O-
TOBKH, NMOCKOAbKY Ga3HMpypTCA HE NPHMEHEHHH IHDORO pacHpeCTpaHeH-
HOI'O CTAHNAPTHOIO OCOPYROBaHHA ¢ HEUOMLIMM HIMEBHEHHEM 6r0 KOHCT-
PYKI WA,

CymecTsypmue cxemu 06eCCOAMBAHMA BOIH XAPAKTEDHIYDTCR 3HA-
UMTEJbHEMM MICHTKAMM PeareHTOB (IIpH HUBXMX CTENEeHAX HUCIONb30Ba-
HHA OOMOHHLX oeMEKOCTe!l MOHUTOB), CIOXKHOL M poporo#t obpaloTxo#
XeCTKMX pereHepalMOHHNX CTOKOB.

K cymeCTBeHHHM NPEUMYMECTBAM DPA3pPalOTaRHNX CXeM xuMofecco-
AUBAHAA OTHOCHTCA: CHHEEHHE pPacxofa peareHToR f0 3HAUeHKHt, CAN3-
KX K CTeXHOMEeTDMUECKUM, ¥ ONHOBPEMEHHOe [IOBHMEHMEe MCIOXb3YEMhX
OOMEHHHX eMKOCTejl MOHHTOB. HpoMe TOro, corJacHO HOBHM pa3pafoT-
KaM, OTCYTCTBYST H800XONMUMOCTH B CHOXHHX "XBOCTOBNMX" YCTAHOBKAX,
NOCKOAbKY OTpaforTaBlMe pereHepslMOHHHE PaCTBODH MOHMTHHEX (MIbT-
po8 NpefcTaBaAnT coO00i HeHTpaAbHHEe YMAPYeHHHe BOIH, XOTOpHEe B
32BUCHMOCTH OT KOHKPEeTHHX YCHAOBUi, MOryT GHTb HaNpaBJIeHW B 38-
EPHTYD CHCTeMy TeINOCHaOXeHMA WIH 0e3 NOonoaHKTeAbHO#! 06paboTKu
BHII&PEHH B CEePMAHO BHITYCKaSMHX MNOBEPXHOCTHHX HCNIAPHTENAAX C NO-
AYyUeHUEM CYXHX COJNell HaTPYMA ¥ YTHAM3IaIMER Bumapa.

XumoGecCOoNMBADEAA YCTSHOBES C COXPAMEHHMMH HeRTPANbHLUMH
CTOXKAMH BnepBHe BHeapeHa Ha Aim-bafipammmuckoft [FOC s 1979 r,

AHANOTMUHEHE CXeMh XVUMOGeCCOMMBAHMA paspaloTaHH BAA PALS
TOl MocaHepro. Tak, ¢ aprycra 1982 r. npoeenedo BHefpeHUE ORHOH
M3 CXeMm Ha narom Oaoke, a ¢ 1984 r. Ha mecrToM Ga0xe FMALTPOR
TAl{-2I Mocsuepro (cosmecrTHas patora BHUIIMsHepronpoma, A3dCH,
Mocaxepro, CopsrexsHepro), ¢ 1982 r. paGoraer xuMO66CCOAMBADMAR
ycraHopxa Ha TOl I'oppromckoro aerosasopa.
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I. TECPETVMECKME OCHOBH IPELIAIAEMHX CXEM

[.I. AHanu3 M BHABIGHME IMyTeit NoBumMeHHA 3HPeKTUBHOCTH
nponecca H-xaTHOHMPOBBHUA

B cxemax xmmo6ecCO/MBSHUA, MPMMEHAEMHX B HacToAlee BPEMs,
np¥ pereHepamuu H-xeTUOHMTHHX (MABbTPOB [-2%-HO#t cepHO# KUCAOTOM
KCIOJb3YyeTCA B cCpefHeM OfH& TPEeTh NOJHHX OOMEHHWX eMKOCTell Ka-
THOHHTOB, HECMOTDR H8 TO, UTO KPaTHOCTb PACXOfa KUCJIOTH HA pe-
PeHepamUp COCTaBAAET OOHUHO 2-3 r-3KB/I-39KB. YxRA3aHHOE OTHOCHT-
CA M'IeBHuM 00pa3omM K NepBoft cTyneHu H-KaTHOHMpOBaHMA, I'Oe ocy-
MEeCTBIACTCA NMOrNOMEHKE OCHOBHOH MacCH KATHOHOB 00palfaTHBEEMHX
BOJX,.

B nexax BHABAGHHA BIMAHMA Da3BWUHHX (GarRTOpOB Ha Mpolece
H-kaTMOHMPOBAHH A Oui NPOBENEH DAN TEOPETHUSCKUX H SKCNEePUMEHTANb-
HUX Wceregopanuit [I-3] . Ha OCHOPAHMM NOXYWEHHHX JAHHHX YCTAHOB-
AE€HO, 4TO NoBumeHue >ppexTHBHOCTY nponHecca H-KaTHOHWPOBSHMA MO-
XeT ONTb QOCTUIHYTO NIyTEM H3HCKAHMA HEOOXORRMHX YCNOBM§t pereHe-
pauMu. B 9TX uemax OHAO NPOAHAXM3HDPOBAHO U UCCHEHROBAHO BIMSAHUE
KOHIJGHTDSLMH M TUIIa KHCXOTH, pacxona peareHra, CKOPOCTH M CIOCO-
6a ero nponyckaHus ueped MALTP K HPYTHX $axTOpPOb.

[loBumeHMe HMCNOAb3yeMoft OOMEHHO! eMEOCTH KaTHOHMTOB 3a cyer
YBEINUCOHHMA KOHIICHTPAIMHK CepHOft KMCAOTH IIpH persHepaiMu H-xaTHo-
HUTHHX (UALTPOB B CYMECTBYDEMX CXOMaX O'DAHNUEHO ONacHOCTbD "IHMil-
coBaHMA" xaTMOHUTa. [IpuMeHexne cTynmeHUATOR pereHepalMH ¢ NocTe-
MEHHHM [TOBHIEHMEM KOHNSHTPALMM CeDHO! KHCIOTH A0 5-7% NPUBOIUT
K YCAOXHEHHD TEXHONOIMMH M IO3BOAAET MOBHCHTh MCHOAb3IyeMyn OOMEH-
HYD GMEOCTH KaTHOHMTa HY-2 mump Ha 35-4C% nmo cpasHeHun ¢ pere-
nepamueft IZ-Hi pacTBOpOM (IIpM DTOM KCNOAb3YyeMas OOMEHHAA eM-—
XOCTh KaTHOHHMTA MpPH KPATHOCTH PACXONa KMCIOTH Ha pereHepauyp
2-3 r-skn/r-sxs cocrapageT He Goxee 35% momHoft oOMEHHOR eMEROCTH).

[lopumeHne pecxofia peareHTa B CYHECTBYDIHX CXeMax TaKxe He
MORST OHTB NPU3HAaHO 3)fexTHBHEM, TaKk K8K NPMBONMT K YBEJIHUEHHUD
OKCNAYATAIMOHHNEX 34TPET H KOAMUGCTBA AIDECCHBHHX CTOKOB, HO Mano
CKA3LBIETCHA HA BOCCTAHOBIEHHMM CMABHOKHCNOTHHX KATHOHMTOB. Hccie-
NOBAHMS. | YCTAHOBAGHO, YTO NOBMMOHME KPATHOCTH PACXOA8 KHCJIOTH
or 3 50 6 r-sxp/r-axB yBeIMUMBAST MCNOAL3YEMYD €MXOCTh B CDeHEM

Ha I5-20%.
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[lopumerme »>PPeRTHBHOCTH pereHepalmMM IyTOM CHWEEHMA CKOpOCTH
nofaud pereHepalMoHHOr'0 pacTBOpa CepHOft RMCNOTH TaxKxe OI'PaHMYBHO
B CYWIECTBYDMUX CXEeMAX ONACHOCTBHD "IHNCOBAHUA"™ KETHOHUTSE.

dfPexTMBHOCTH nNpouecca H-KaTHOHMPOBAHMA NOBHMESTCA INPH MC-
NOJAbIOBAHUK IXA pereHepamu COXsHOR KUMcAOTH. (gHAKO NpUMOHeHMEe
CONAHOW KHCAOTH B CYMOCTBYDEMX CXeMax He 03BOAAeT YCTPaHMTh
Haanune XeCTKMX PereHepanMOHHHX CTOKOB.

HaBecTHO, UTO IIPOrPECCHMBHE NO cRoeft CyTH DPMHIMN [IPOTHBO-
TOKS NPUMEHKTENPHO K cymecTBymilelt XOHCTPYKIMY H-KATHOHMTHHX (MABT-
POB HE RAeT 3IHAYKTENLHOIO MOMOXKTENABHOre 3hpexTa NO YpeNHUSHMD
OOMEHHO! eMKOCTH M HPUBORMT K YCJIOKHEHMD KOHCTPYKIMM M SKCIUTyaTs-
M (MALTPOB. YxaszaHHOe nopTepEuaerca Aanmam [4,5] , w3 moro-
pEX cJefyeT,uUTO YOeAbHHE PaAcCXOnN KHCJIOTH, a TAEXe OOMEeHHLEe OeMEOC-
™M KOTUOHUTOB NPU NPAMOTOYHOM # IPOTUBOTOUHOM H-KaTHOHWDPOBAHMM
HA CYUeCTBYDIEMX KOHCTRYRIMAX (MABTPOB PA3MUanTCA He fonee ueM
na 20%.

[IpumeHHTENbHO K CAAGORUCHOTHHM W IOMMGYHXIMOHAAbBHEM K8THO-
HKTaM nopulieHre ofpexTuBHOCTH nponecca H-KaTHOHRPOBAHWUA CBA38HO
C OCOOGeHHOCTED COpPOLMK HA HHX M 38BMCHMT IJaPHuM o0pa3oM OT CTa-
DMK 00paGoTEH BOOH ¥ B MeHBLIEl CTelneHM 0T CTAOMK pereHepalu
¢MALTPOB.

OcHopHOR npempnochwiRof NPeRACReHHHX HMXE CX&M ABHIHCDH DPe3ydb-
TOTH MCCAENOBAHMA BAMAHMSE THUIIA YISBAMBAEMHX WOHOB Ha nporecc pe-
reHepaIMK KaTHOHUTA.

I1.2. Bmusayme BHOs OOGMEHMBAEMHX HOHOB
He npoilece perexsepaimy H-KaTHOHMTHHX PHABTPOB

COrXacHO TEOPOTHYECKUM pacueTaMm |6 IS NOJHOA pereHepalpu
KaTHOHMTa, Haxopsmerocs B (a- u Mg-dopue, Tpelyemuit pacxof, cep-
HOR WJM coxsHoR KucHOTH npuMepHo B 10 pas Sonbme, uem npu obMe-
HEe ONHOBAJNIGHTHHNX HOHOB, IAA TIOJAHOf pereHepanny KaTHOHHTA, HAXO-
psmeroca B Na -opue, HeOOXONMMEA PACXOf, KMCXOTH ROMKEH MpeBh-
maTh TEOpeTNYECKME TONHKO B I[,2 paaa.

YRa3aHHOe NONTBEPRUAETCA PE3YAbTATEMH SKCMOPUMEOHTANBHKX HC-
cAeLOBEHHA pereHepupyemMocTdH XaTHOHHTa [V -2-8 H3 pasauquHNX ROHHEX
HopM, NpencTapieHHIMM Ha puc.].
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r-x§/m’
Puc.l. OOmexuas eMROCTDL KATHOHHTSE
HY-2-8 » pasawdHoit uoHHOR dopme: /500

I ¥ 2 - eMROCTD KATHOHMTA B Kaib-
nepoft fopue; 3 u 4 - emxocTb KaTH-;, .,

OHUTE& P HaTpMeBOft dopwme

1200
N3 srcnepuMeHTAnNbHLX RaHHHX,

npencTaBleHHHX Ha8 puc.l, crempyer, 9,

UTO SCIM K&TMOHMT HAXOOMTCHA B

xaxbiMesoft popue, TO Mpd BBYRpaT- 800
HOM p8CxOfné CepHOR WA COJXAHOR

XHCIOTH OOMeHHas emxoctb rearuomurte 000
KY-=-2-8 cocrapageT COOTBeTCTBEHHO 40
4

400 u 700 r-sxs/m° (xpusue I,2), 7

B TO BpeMA Kax naxe npM I,2-xpar- o9 /)
HOM pacxome CepHOR HAM COXAHOR
XMCHOTH OGMEHHAH eMROCTH KATHOHK- i

ra HY-2-8, HaxonaAmerocss B HaTpue- 0 a 822 rwbfronk
BO# GopMe, COCTABIAAET COOTBOTCT-

sesro 1100 m 1600 r-sks/m° (xpu-—

Bue 3,4).

Texuu oO0pasoM, HA OCHOBE BCECTODOHHEr'0 MCCRENOBAHWHA ycCTa-
HOBAIEHO, 4YTO AAA PE3KOr0 CHUMEHMA DPACXON8 XHCAOTH (BIAOTH [0
CTEXROMETPHUECKOrO0 KOINJYOCTBA) M CAHOBPEMEHHO ILAA CYHNECTBEHRHOro
NOBHMEHMA OOMEHHOR EMKOCTN KATHOHMTOB, NOCAeMHHE nepen nonaueit
B HAX PACTBODOB KHCROTH JONXKHH HAXOOMTBLCA B HATPHeBOR Jopme.

Onnaxk0o cremyeT OTMETHTL, UTO HECMOTpPA Ha TO, YTO Npd H-xa-
THOHHPOBAHMH BOfH, COfOpxamell TOABRO CONE HATPMA, OOMOHHAH OM-
KOCTb KATHOHHTOB MOXyUSeTCH JOCTATOUHO BHCOROH, 3TO0T NOKA3ATOAD
caM N0 cefe He NO3IPOARGT CASAETH OROHYUATOALBHOr'O BNBOAA O llene-
cO00DAa3HOCTH Iponecca oOMeHa TOABRO HAa MOHW HaTpua. HeolGxogumo
OHA0 MCCAOLOBAMME BOMPOCA NoxydeHMs Tpelyemoff rxyGuHu 06padorTKd
BOOH, NMOCKOABKY 9TO CBASAHO ¢ HOOOXOMMMOCTLY BHCOROR CTEISHNM
pereHepaiME KaTHOHMTOB. Ha OCHOBAHMR TEOPeTHUECKMX HCcleaoBaHKil

YCTAHOBIGHO, UTO AR NOXYUYSHHN OPHOMAGMEX 3IHAUGHMR OCTATOQHOIO
CORGPRAHMA HaTpMA B JuxbTpaTe, Tpelyesmux nNpu o0ecCOXMBAMMM BOAH,
CTOlleHb pPereHepaiMN BHXORHHX CAOeS XATMOMHTA JONXHA COCTABAATH
Gonee 99%, T.e. HEOGXOENMA NONHAA DEreHEDAIMA STHX CIOOB KaTHO-
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HuTa. [losToMy npu H-KATHOHMPOBEHMM NPECHHX BOA HEOOXOIMMO IPUME-
HATH TAKWE CXOMH 4 EKOHCTPYKLMH MOHHTHHX (HABTPOP, XOTOPHE IIPH
CTeXHOMETPHUECKOM pacxane RKUCJIOTH [103BOAADT HOJYUHTH TpelyeMyD
CTENEeHb pereHepalMH BHXOIHWX CJNOEB KATHOHHMTA, M TeM CAMHM ofecIe-
QMBATH BHCOKOE KauecTBO (umiabrpara [2,3] .

YRa3aHHEM YCAOBHAM COOTBETCTBYEST NpUMEHeHWEe MPOTHBOTOWHOI
NpHHIMNA WOHMpoBaHua. HcecaepopaHMa norasany, UTO Hambonee oddexr-
THBHOE HOHWDPOBAHME NOCTUTraeTCa NyTeMm MpUMeHEeHKs RBYXNOTOYHO-IPO-
TUBOTOUHON TexHomoruu |7] .

I1.3. AHamm3 ¥ BHABJIEHWEe NyTeil NOoBHmeHua 3PhHeKTHBHOCTH
npoLueccoB AHWOHMPOBAHMA NPU XAMOOECCOJMBAHMH BOOH

HeoSxonumuM ycaopyeM NOBumeHUA 3PPeRTHBHOCTHA METOZA XHM-
o0eCCcOMMBaHUA ABAAETCA ONHOBPEMEHHOE CHMXEHME YIEIBHNX DPacXojoB
KMCJIOTH Ha peredHepaimo H-RaTHOHMTHHX (MILTPOB M MEJIOUH NAA pere-
HepaIMH AHWOHUTHHX (UMABTPOB HO CTEXHOMETPDUUECKHUX 3HAueHuH.

UcenenobpanueM ycTAHOBIEHO, UTO Npv PalMOHaAbHOR OpraHu3a-
MM TIPOLIECCOB pereHepaliMd M 8RMOHWPOBEHUA BOANW MMEETCA BO3MOX-
HOCTh CHM3UTh PACXOR EIKOI'0 HATpPa N0 CTeXHOMEeTDMUeCKOr'0 3Haue-
HAS X MONYUMTH MIDH BTOM JOCTATOYHO BHCOKUE OOMEHHHE eMKOCTH aHMO-
HUTOB (puc.2) [2,8] :

Donpmoe 3HAUEHME [JIA CHMEEHMA Dacxoja epKoro Hatpa uMeer
BHOOD cnocoba pereHepauyA IIpM aHUOHUPOBAHMH, &8 MMEHHO, UCIIONb-
30BaHME NPOTUBOTOYHOIO NpMHIMIIA. UfHaKO ocymecTBJEHHE 3TOI'O BPHH-
IMna Ha OOHWYHHX NPOTHBOTOUHHX $MABTDAX MMEeT DALl Cepbe3HHX He-
HOCTATKOB, B COOTBETCTBMM C ueM HeOoOXOOMMO NIMMEeHEeHWe NpPOTHBO-
TOUHHX (GUABTPOB OcOSOft ROHCTPyKIMM (2] . OroMy B HamGoabmesi cTe-
eHH COOTBETCTBYDT ABYXNOTOUHO-NPOTHBOTOUHHE (uabTpu | 7] .

WecnenopaHua nokasasi, UTO CAS000OCHOBHHE BHMOHHTH, B YacT-
HOCTH, AH-3I, ofnagap? xopomei#l pereHEepHpPYEeMOCTbHD, XOTH INDH STOM
$POHT BHXOmHOR RpUBOR Npu 06paloTRE Yy HHUX pPACTAHYT, B OCOGEHHOC-
TH NpM CTAPDSHMH AHMOHKTOB. CHABHOOCHOBHHE SHMOHHUTH THna AB-I7,
HallPOTUB, HMEeDT KpyTo# BuxomxHOR ¢poHT, HO obaagapT IIOXO#f pere-
HepupyeMocTbn. C yuyerOoM 3Tux caoficTs HaubGonee usaecoobpas3HuM
LA noBumeHWA 3GPeRKTUBHOCTH AHMOHMPOBAHKA ABJAAETCA COUeTAHME
YK83aHHHX AHHOHMTOB B JBYXNOTOUHO-NPOTHBOTOYHOHl cCXeme, UTO NO3-
BOJIA@T NOBHCHUTH MCIIOIB3yeMuHe OOMeHHHEe eMROCTH AHMOHMTOB, B 0CO-
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Puc.2. (OmeHas eMxoCTh CAS0OOCHOBHOI'C
H CHADHOOCHOBHOIO SHMOHKTA:

I,2 - eMxOCTH CAB0COCHOBHOIC AHUOHMTS

B 3aBMCHMOCTH OT KPaTHOGTH pacxona me-
XOUH H8 DPePEHepamipy COOTBETCTBEHHO IO
a0, - woty ¥ no (€ - mony; 3,4 - em-
XOCTb CHABHOOCHOBHOI'O AHMOMNTE B 3aBH-
CHMOCTE OT XPATHOCTH pacxona EeXour Ha
perexHepammn COOTBOTCTBEHHO no 50, -

HOHy m no (f - uoxy; 5 - emxocrs cxaGo-
OCHOBHOI'O AHMOHUTA B aannc?oc'% oT cyn—
MH 8HWOHOD CHIBHMX KMCAOT (ol + LT )
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GenHocrn, AH-3I. CorzmacHo Taxoff cxeme NPOCKOUMBIME I0CAEe HH3KO-
OCHOBHOI'O aHHOHMTA MOHH XXOpa B npotiecce o00paloTKH OynyT 3alepxa-
HH B BHCOKOOCHOBHOM S8HMOHMTE [?.a] :

ApyruM nyTesm CHHXEHMs pacxofa mMeJJOYX Ha pereHepammp a8HHOHMT-
HHX (UIALTPOB, NpenycMaTp¥BapiMM BO3IMOXHOCThE HCNONbIOBAHMA (HILT-
poR JOOH KOHCTPYKLMH, B TOM UMCAS® H IDAMOTOUHLIX, ABAAGTCH pa3-
pa6oranHut B AsCH meron Tak HaswBaemoit "passuTofi” perenepa-

151" [9] . CyTh nNpegioXeHMA CBOOUTCA K pereHepaiH B 1OBe CTaluM:
cHayala MeJNOUHO# YacTbop OTpelfoTapmeroc pacTeopa npeaunyumeil pere-
Hepauud, 8 3aTeM ceexelt menoubnm. [[pH ITOM pacxoj ceexell meroun
PaBeH CTEeXHOMeTDHUEeCKOMy 3HaseHNWn, a Tpefyemas IJIA ycioBuii nps-
MOTOKA KPATHOCTH pPACXOfla peareHTa HNOCTUIEETCH 38 CUeT peUMpRyas-
MY MeJOuHOR yacTH oTpaboTaBwero pacTBopa.

YXA38HHHMY MEpONPUATUAMY MPEMEHHTONLHO K TPOUeCCY 8HHOHMPO-
B8HMA NOCTHIaEeTCHA PHCOKAA CTENOHDL pPereHepPaIlMH BHXOOHHX CJ0eB HO-
HMTOB ¥ NOBHMEHWe WX OOMEHHOX eMKOCTHM MpPU pacxonex meaouu, OAU3-
KAX K CTEeXHOMETPHUECKUM 3IHAUEHUSM,

Takym 06pasoM, B DPE3yIbTETE TEOPeTHUOCKHAX ¥ IKCNePUMMEHTANb-
HHX HCCHefOBSHM{t YyCTAHOBAGHO, UTO B LeJAX CHHXeHHA DPACXOLOB pea-
MeHTOB HA pereHepalMp HMOHUTHHX (MJIbTDOBR RO CTEXHOMETPHUYESCKHX 3HAa-
UEHU} M NOBHOGHMA MCNONb3yeMuX OOMEHHHX eMKOCTe# HOHKTOB Heo0Xo-
IAMEMY YCAOBUAMM ABNANTCA NONAUE HA XMMOOECCOIMPAHUS NpenBapH-
TeNbHO YMAI'UEHHOU BONH, PALMOHENDBHOE HCIOAL3IOBAHHE NPUHLMIIE MpPO-
TUBOTOKA H "pa3sBUTAA" pereHepalMa MOHMTHLHX ¢uabTpoB. [Ipm 2TOM
B3aMEeH arpPecCHBHHX(KHCHLX) M EECTEHX CTOKOB, MMEDMMX MECTO B OOHU-
HHX CXeMaX XHMOOecCCOJMBAHMR, B RAUYECTBE OTXONOB npolecca OynyT
[IOJy4eHH HelTpaJbHHe HATPHEeBHe COJM [9]

[lpeuMymec TBOM NMMMEHEHKA IBYXTIOTOYHO-NMPOTHBOTOUHLWX (WILTPOB
ABJfIeTCA elieé U BO3MOXHOCTH INOMYUCHHMA HA HUX NIIPH TOH X€ CROPOCTH
nNoTOoKa ABOHHOR Npou3BOIUTeNbHOCTH. (cofeHHO BaxHO 3T0 a8 (MAbLT-
poB, 3arpyxeHHHX AHMOHMTOM AH-31, TagR KaK ROMycCTHUMAA IAA ITOrC
aHUOHATA CKOpOoCcTh 20 M/U ABAAETCA OCHOBHHEM (PAKTOPOM, OI'DAHHUKBAD-
MMM NPOU3BONMTENBHOCTH GNoKa quabTpor ("nenouex”) [7] .
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. CXEMH [PELBAMITEIBHOI'O YMAIMEHWHA BOJH

B COOTBETCTBMY C MINOXEHHHM HA 0GeCCOAMBADNYD YCTAHOBKY IO-
JaeTca yMArueHHaq popa, 06paloTaHHes NO ONHOY U3 cxeM, NpencTaB-
JEHHHX HUXE.

<.l. OOpaGoTka BOAW CONOH3BECTKOBAHFEM

Ha 2JeRTpOCTaHIMAX C OTKPHTOHN cucTeMmMOR TenamocHaOXeHMs coriac-
HO CXeMe puc.3 Boja NofBepraeTes CONOM3IBOCTKOBAHHI M KOAI'YIADMH
B OCBETIHTENEe ¥ coOMpaeTca B O6AK OCPETNeHHO#l BOmH, OTKYR& Hacoca-
My NOJaeTcA Ha MexaHWuecKuit duaprTp (Ha cxemMe He IOKa3aH) M jajnee
CBepXy M CHHM3Y Ha LBYXIIOTOUHO-NPOTHBOTOUHHR BOROPON-KATHOHHTHHHN
fureTp, rAYGOXOYyMATYyeHHAd BOJA OTOMpRETCH M3 CpejHeR ApeHaRHON
CHCTEMH. UOHAKO MexaHWUecKAN (MALTP MOXEeT He YCTaHABIMBAaTHCH, TaAK
K&Kk ero (yHKIMH YCNemHO BHIONHAET NPAMOTOUHHE MexaHWueCKHit BORO-
POn-KATHOHWTHEM duabTp (MA-duabTp), 0 ueM CBUAETEALCTBYET I10JO%H-
weJbHHHt ONHT DPAGOTHW YCTAHOBOKR XxuMoGeccoXwBaHMA Anu-BaftpaMauHCKof

I'PAC u TOl 'oppkOBCKOro aBTOMOGHIBHOr'O 38BOMA.
13

0 512 9 |

Puc.3. Cxema yMarueHHs C ;runuaanneﬂ croxos (Tdl ¢ orrpurot
cucTeMOR BOJNOCHAOKEHHA) :

I - ocpeTanTeNb ofeccorMBaDmeR YCTAHOBKU; 2 - Gaxk OCBETAEHHOR
BOAH; 3 ~ HACOC OCBEeTASHHOM BOMM; 4 - ABYXIIOTOUHO-IIDOTHBOTOUHIR
BOZOPOL-KaTHOHWTHME (wabTp; O - 6ax orpaforaBmerc pPACTBOpa KHCHO-
*H W B3DHXJADEAX BOj ofeccoiMsapmeR yCTsHOBEKM; 6 - Hacoc nepe-
Kauks OTpaGOTABMMX BOJ B OCBETAHTENb; 7 - AexaploxMaarop; 8 -

axr %enapﬂounanpoaanuoﬁ ponN; 9 - Hacoc nexaplOHM3INPOBAHHOR BO-
0 - ucxopHsAa BOma; LI - yMsrueHHas BoIa Ha O§eCCONWBAHME;

%g'- BIPHXAADEKE BOAH ofeccoauwBspmeit yCTAHOBKM; [3 - pacTmop
RHCXOTH, [4 - mmem; IS - pacTBOpH COQNM, H3BECTH M KOAUyZAHTA
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Bogopon-xaTHOHM THHI MH-QUIBTD pereHepupyeTca CTeXuoMeTpu-—
YSCKHM KOJIMUECTBOM KUCIOTH; OTpalboTaBmMit pacTBOp COOHpaeTcsa B
Gak OoTpafoTaBlLerc pacTBOpa ¥ PABHOMEDHO OTHAUMBASTCA B OCBETJIM-
TeNnb [IOJ , MH -¢uabTp He BKADYAETCHA B cOcTaB GiaocKa ofeccom-
BaHUA, a padoTaeT CaMOCTOATENbHO Ha KOMIEKTOP YMAIYEHHO# BOOM.

Ansi peROMEHIYyeMHX HUxe ¢xen O0ecCOAMBAHKA NPOLECC B OCBeT-
mTene crefyeT BecT 6e3 M3CHTKOB conu M usBectd ( M. u M, papHu
HYJp; IOomycKaeTcA KoneGaHMe 3HaueHMP KX uHabuTEOB + 0,1 Mr-skB/KI):
nosa roaryasHrs [, npuHara paBHo#t 0,4 mr-akB/kr. ([IlpudHATHe ycaoB-—
Hee OCO3HAaYEeHMA NPYBEHCHH B NpuUaoxeHun ),

Ocraroulasd eCTKOCTb CONOV3BECTKOBAHHOR BOOW NPHHATA DaB-
HOU

Xoer = Cgpr* Mg,.,= 0,6 + 0,4 = I Mr-akB/kr.

UcTarTouHag MEeNOUHOCTh CONOW3BECTKOBAHHOR BOMM:
wgcf — 603 +UH - 0'6 + 0,4 - I HI‘-GRB/RI‘.

rae (0. = Cayer = 0,6 ur-axs/kr;

OH = Mg,.. = 0,4 Mr-axkB/Kr.

[lpn HamMuuy 3aKpHTON cCUCTEMH TerocHabkeHus (puc.4) orpaGo-
TQBIAC PacCTBOPH BOAOPOL-KETHOHHTHOrC (UIbTpPA HaNpPABIAANTCA B OC-
BETIMTENb IIOATNIMTOUHON BONHW TENJOCeTH nJs coBMecTHOM o8paloTKM C
UCXOOHON BOJOR, €CHIM [IPpH STOM He YBEJIMUHBAETCHA CcoJleconepxaHHe
o0padoTaHHOR BooH. B NpomMBHOM ciayuae cOpPOCHHE BOoAN o0palaTh-—
BAapTCs B OTIEIbBHOM OCBETIUTENE,

llosa copgd oA cMeCH MCXOBHOM BOAW CO cTORaMH H - uxu MH -
PUILTPOR S

ﬂc = )Kucx — W yex T Koer *hAt Nt N, =Kucx-mucx+
t 1,0+04=X,., “,.x*+ 1,4 MP-3XB/KD.,

AOHUEHTPaIMA AHWOHOB CHJIBHHX KHMCAOT B OCBOTJIEHHOR BOHE:

AT Uy g+ K = ASSX 4 1,4 ur-oxs/xr.

2.2. O0paboTka BOUH enNKMM HATPOM K H3BECTHD

CONOM3BECTROBAHUE MORHO 38MeHUTH 00paGOoTRON BOAW S8AKMM HAT-
POM C M3BECTHD.
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Kak moxkaszany pacueTH, 8 TaKxe pes3yjbTaT JSKCOAyaTaimu, obmuit
pacxof efKOroc HaTpa Ha NpefouMcTKY ¥ 00eCCONMBaHME BOAN MO HOBOH
TeXH IO MeHbhe, 4eMm Ha of6eccoiauBaHue No TPagUUMOHHOR cCXeMe.

Jlosa mesoud AJIA CMECH UCXONHOM BOIW cO cTokamum H — wiu MH -
PUALTPOB onpeneadAeTcHd 8HAaJOMMYHO J03€ COIH.

'
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Puc.4. Cxema ymarueHua c yruauzaumett croxoB (TIl ¢ saxpu-
TOff cucTemMolt BONOCHAGXEHHA) :

I - oceerimTens Ofeccompapueit YCTAHOBKM; 2 - 6aK OocBeT-
NeHHO BOmH; 3 ~ HacoC OCBeTNEHHOR BOIH; 4 - IBYXIIOTOYHO-
MPOTHBOTOUHHI BOROPON-K&THOHUTHHR uMiabTp; O - Gak cGopa OT-
padoTaBmero pacTeopa; © - HacoC NMepeKaukH OTPaboTaBUErO
g&cwnOpa B OCBETIWUTENBb; 7 - HeKapOOHM3aTop; - 08K Jerap-
OHU3KPOBAHHOK BORH; Y9 - Hacoc nexapﬁonnaugonauﬂoﬁ BCIHN;
[0 - ocperauTend nognuTku TennocerTd; II1 - 8ak ocperaeHHON
BOAH IOMIMTKM TenaoceTH; I< - uexomHas Boge; I3 - ymarueH-
H8A BOga Ha obeccoynBaHue; [4 - ocBeTneHHasa BOOA HA yCT&-
HOBKY TenxoceTu; [0 - muem; I6 - pacTBOpHW M3BeCcTH, COOH M
KOarynaHTa
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B rex caywasx, xorga croxu H - unu MH —fmasrpoB ofpadarTHBanT-
CH COBMECTHO C KUCXOmHOR BONOR CORO-M3BECTKOBAHNOM WAX UIBECTHD C
@NKUM HATPOM leneco0fpa3HO OCYMECTBIAATH OCAXHEHUE OCHOBHOR uacT!
coxefl XeCTKOCTH U3 OTpadoTaBIMX pPereHepalMOHHHX DPAcTBODPOR Nepen
nopaueft ux B ocperaurend (puc.5). [lpu aroM ymenomaercs pacxon He
TOALKO CONH WIM €NXOro HATP8, HO K KUCIOTH U WMEAOUM LA DEereHe-
pamMu uabTpoBR ofeccoauBapmelt yCTS8HOBKH.

M ' ol n
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Puc.5. Cxema ocaxpeHua coyeft xecTXOCTH u3 0Tpalo-
TABEEero pacTBopa:

[ - ocseraurenny ofeccomuBapmeft ycTaHOBXM, 2 - Oax ocser-
neHHoft BooH; 3 ~ HacoC OCBeTIeHHOft pomm; 4 - OTOUHO-
NPOTHBOTOUHKR BOROPOA-KATHOHHTHER $MiAbLTpP; O - Bak cOopa
oTpadoTaBmero pacrTeopa; 6 - Hacoc nogaum orTpadoraBmero
pacTBoOpa B CaTYypaTop. P ~ AexapO6oHuaaTop; 8 - Gax nexaplo-
HU3UMPOBAHHOR BOMH; Y - HacoC AeKapOOHMAIKPOBAHHOR BOIM;

I0 ~ caryparop; It - ucxonHan Bona; [2 - ymgrueHHag BOnA:
I3 - mran; I4 - pacTBOpH M3BECTH, COOH M KOAryagHTa
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HccnepoBamuamu, npopeneHHuMy B A3WCH, ycraHoBaeno, uTo npo-
JecC OCamfiieHHA COJIER XEeCTKOCTH liefeccol0pa3HO OpraHM3oBaTh B ammna-
paTex (caTypaTopaxX, OCBOTIMTENAX, GaKaX ¢ KOHWUECKMM IHWIEM) ITy-
TeM NPOMyCcHa OTpalOTaBNEro PacTBOPE8 CHUAY BBEDPX CO CKODOCTHD
[,0 - 1,5 M/u yepes 5-I5%-HHR pacTBOD CYCIIEH3UM HU3BECTH.

Torga mosy cofgn MaM mWeaouu nIs o6paboTKM CMOCH KMCXONHON BO-
OH c¢o cTokamu H- uiau MH-dunpTpoB ciaenyer onpenesdaTh o dopmyne

4d,= Mucx_mucx+(f“ﬂ)’y(acr tAH A, + 4, =

=XKyex™ Wyey *(1-0, 7))’(acr+0=l’ = Xucx

rae [ - AONA OCaxOEHHA collell XeCTKOCTH U3 OTpadoTaBUMX pacTBO-
pPoB nepen nomaueil ¥x B OCBETIUTEND.
Insa oTpaGoTAaBIMX pereHepalMOHHWX pacTBOPoB H- wimm MH —duabpt-
POB Jﬁ = 0,7 + 0,8,

~ U, 07 ur-axs/xr,

2.3. U6paGoTHa BOIH M3BECTKOBAHMEM C Koaryasimeh

B Tex cayuasx, Korpa cOpocHHE BOMH ofeccoxuBapmes yCTAHOBKHM
MOTI'YT OHTH HAUPABASHH HA OUMCTHHE COOPYXEHMA [OpPON8 UIYW NPOMIIpen-—
NPHATHA B KAUECTBE NPEROYHCTHKHU Nepen O68CCONMBSHHEM TPUMEHAETCH
H3BECTKOBAHKE C Koaryasipen,

3. CXEMH XMMMMECKO'O OBECCOMBAHWA BOJH
C COKPAILEHHNM! PACXOIAMA PEAT'EHTOB

3.I. Cxemn xuMmueckoro o6ecCcONUBS8HMA BOAN
c NMPENBAPHTENbHHEM CONOM3BECTKOBAHHEM M YMAIUEHHEM

B paccMOTpeHHHX cXxemax Ha 00eCcCOJIMBaHUE NOCTynaeT Bona, Npo-
mepwad NpelBapuTEeIbHOE CONOWM3BECTKOBAHHE W KOAryAALUM B OCBETAK-
TENAX, & TAKXe yMArueHHe HE BOJOPON-XaTHOHMTHHX (MIbLTPaX ¥ JeKap-

G OHK3aLMD .
B 3aBMCHUMOCTH OT COCTEB& BOMH MOTYT OHTH INPUMEHEHH CXEMH

06ecCcOMUBAHUA, NpencTaBleHHue Ha puc.bo-]0.
3.1.1. [lo cxeMe, npeacraBaeHHO# HA8 pHC.O6, peROMEHAyeTcA 00-
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palaTHBaTh BOLY C COAEepESHMEM AHHOHOB CHMJIBHHX KMCIOT A, =
= 4 + 10 Mr-srB/Xr.

broxk o6eccoNMBaHHA BRANYEET: [PEIABKINUSHHHN NDPAMOTOUHHI aHH-
oHUTHHI duabTp (AB-17), IBYyXnOTOUHO-CTYNEHUATO-NIPOTHBOTOUHHE Ka-
THOHMTHHE (MABTPH (OY u KY-2-8), nexapGoHusaTop, ABYXIIOTOUHO-CTY-
MEeHYaTO-TIPOTUBOTOUYHHE 8HHWOHATHHE (uabTpw (AH-3I u AB-I7).

B coorpeTcTBHM CO CXeMON Ha NPeRBKIDYEHHH! aHMOHMTHHE PHABLTP
(A;) nopaerca yMArueHHasa BoOja CO CpemHelt HYJNEBOH MENOUHOCTHD NPH
padore rpynnu MH-guabTpop Ha of6mu#t xonnerTop (cM.n.6.I1).

U3 ycanopua cosgaHusa OaaronpuATHEX YCHOBUM paloTh KB8TUOHAT-
HNX CYAbJoyIrOJbHHX (UABTPOB HeoOxonmumo ofecneunrts y ofpalarTwBae-
moft Bomw pH = 8,0 + 9,5, llosromy uepes A, -duapTp npomyckaercs
MPpUMePHO MOJAOBMHA INOTOKA BONH,8 NOCJE CMeMleHHA ¢ OCTANBHONR YaCTRD
yMATYeHHO! BomH Bech notrok (¢ pH = 8 + 9,5) HanpaBaseTrca Ha OByX-
NOTOYHO-CTYNIEHUaTO-NIPOTHBOTOUHHE KaTHOHWTHHE ¢uabTpu (Hz. ).

Ipyrum farTopom, ofecrneuyMBanmuM HeoOxOoiuMuit pH BOgH, mocTy-
napiied Ha CcyJabpoyroabHue (WIbTPH, ABIAETCA HAXWYKME B YMAIMUEHHOM}
BOLE YIVIEKMCJOTH, ROTOpas Tarxe Oyner cnocobcTeOBaTHL CHMXEHMD T
BOIH IOCKe NPegBRIANVYEHHOI'O SHUOHMTHOI'O UALTDA.

BucoTa pacloloxeHus cpefHell NpeHaxHOU CHCTEeMHW BO BCeX KarTHo-
HATHHX (PUALTPAX OHMHAROBAE M cocTaBiageT I,0 M, a BHCOTa 3&8rpPy3kH
WOHUTA DA3TAYHA. ITO OTAWUME OOUBACHAETCA CIefynmMM o6pa3oM: fnoche
pereHepauuy KaTHOHUTHRX (QUABTPOB MOHH HATIMSA B KOpiyce chn oCTa-
OTCA B BHXOOHWX CJAOAX [0 XOLY pereHepalliOHHOI'O pacTBOpPa, T.€. B
I8HHOM CcJayuse - B O6JA8CTH cperHell NPEHsXHO# CHUCTEeM.

LJis Toro urobw B npouecce GUILTPEIMKU TTPOCCKOK MOHOB HATPHA,
OCTEBEMXCH M0CNe pereHepalMu He HaCcTyNui paHble, yeM MOHOR HAaT-
PUA, NOCTYTISNUMX C UCXOAHON BOROR, CXOi WOHMTa Haj cpenHell npe-
HaxHOM cHcTeMolt B KOpIyce H?,cn nonrer Ourh Heboanmum. llo wecnenmo-
paHusaM A3JCH, onTuManbHas BHCOTA CNOA KATMOHNTA HAnl cpemHeR npe-
HaxHo#t cucremoft cocraBaser 0,4-0,0 M.

B arom cayuae JPOHT LBUXSHUA WCHOB HATMA, MNOCTYNaKIHMX C
HCXOOHOR mono#ft, OyneT onepexars (POHT NBMUXEHUS WOHOB HaTpMA, OC-

TapUMXCA B (MIALTPE Mocne pereHepalys,
Yro6H nNOAYUMTH BHCOKYD OOMEHHYD €MKOCTb RaTHOHMTa HY-2-8

(cM.puc.I) BHCOTS CNOf KaTWOHATS B ofoux xopmycax ( Hz., ¥ Hz.,)

gonxia 6uTh pocrarounofl maa ofecneveHMs KpaTHOCTM Pacxona KHCIO-

TH Ha pereHepanmn karmonwra HV-2-8 -m, SU?—I,:B r-exs/r-sxB, T.e.
Z
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Puc.6. CxemMa XxUMBUecKOro ofecconMBaHMA NAA BOJL C CONEpXAHMEM SHMOHOB CHJIBHWX HKHUCIOT
A = 4410 Mr-sKB/Xr (C NpeNBAPATENEHEM COJOX3BECTKOBAHHEM)

] - ABYXNOTOUHO-TIPOTUBOTOUHHNA MH~jMABTP; & - NPeNBRADUEHHHH NPAMOTOUYHLIA 8HMOHUTHHA GMALTP,
3 - ABYXNOTOYUHO-CTYTIEHUATO-NIPOTHROTOUYHNHK KaTHOHMTHHI duabTp I cTynenu; 4 - ABYXMOTOUHO-CTY-
NeHYaTO-NPOTUBOTOUHNA KaTHOHUTHHR ¢uanrp Il cTynenu; 5 - mekaploHuszaTop; & -~ 6ak nerapdOHU-
3UPOBAHHOW RBROAM; 7 - Hacoc AeKapOloHMIMpOBAHHOW BOOH; B - BBYXIIOTOWHO-CTYNEHUaTO-ITPOTHBOTOU-
HH{l 8HUOHATHHN bTp 1 CTﬁHeHH; 9 - IBYXNOTOWHO-CTYNEHYaTO-NPOTUBOTOUHHY AHMOHWTHHY fuiabTp
[1 crynenu; 10 - npasorounu# raTuoHUTHHN duabTp; II - Oak HeliTpanbHEX cOpocHHX Bop; [2 - fak
OTpafoTaBmMX MENOouHHx Bop; [3 - Hacoc orpadoTaBmux cOpPOCHHX BOL; [4 - far clopa B3pHXJIANIMX
Bgn ¥ pereHepalOHHHX BO% MH-dunpTpoB; IO -~ conousBecTkOBaHHAA Bopa; [6 - ofecconeHHas BOJa;
[V - sapuxasooMe BOAH; I8 - B ocreTauTens ofecconupapuieft yerasHoBxu; 19 - pacTBOP KUCIOTHS
20 - pacTBOp menoun; <[ - cOpocHHE BOJH H2 HCHAPUTEND



- 20 -

f ! i "
F den ht?cn E{.‘y 4 Fﬂcn hﬂm Ei&‘:’-?-&

Fu hn = f 3 )
dert Macn Exy-2-8

?

m =
H,S0,

Hanpumep, npH h:?cn = 2,0 M hgm = 2,0 M ¥ OOMHAKOBHX IM&A-
weTpax (HALTPOB; H3 yCHOBHM HazexrocTH npiguaMaeM Ly ;g =
= 1100 r-eks/»° (mo naSopaTopHuM nammuM, puc.l £, .. g =
= 1250 r-axp/u®).

mH sg. = 2:5 + 400 4+ 20 - TTOO = I’45.
2% 2,0 - II00

HanpasaeHne IBMXCHMA DereHepalMOHHONO PACTBOPA KUCIOTH O6yC-
NOBJIEHO HeoOXOmMMOCThr OOGeclneueHMA BHCOKOKAUYECTBEHHOI'O fuabTpara,
T.2. Xopomeft peredHepansdeit BEXOOHEHX CJAOEB KaTHOHMTA. [JOCROXBKY pe-
FeHepaIMOHHEA pacTBODP NOM8ETCA CO BTOpPOra KOpIyca ( Hgm) Ha nep-
Buft (Hj,;), HanpaBleHWe ABUXEHHA €0 B NEPROM KODPOYCe MOXeT GHTH
TOZBKO CBepXy BHM3 KH3-38 ONacHOCTH 3abuBaHus meaefl HuxHelt apeHax-
HOR cucTeMH MenxMMM fpakimauu KaTHoHuTa KY-2-8. Bo BTOpoM KOpIy-
ce Nojade pacTBOpPa OCYMECTBAACTCA JIBYMA NOTOKAMM - CBEpXy K CHH3Y.

AHvOHMTHHE (UIBTDH pereHepapyoTca N0 cxeme "paapurofi™ pere-
Hepammu: oTpaboTaBmMit meaodHof! pacTBOp M3 6axa erc cfopa nojaerTcs
nocaefoBaTeAbHO CBepXy BHM3 HA NPeABRADUSHHHDR AAMOHUTHHR (UMILTD
M panee Ha ﬂt;'icn . llocnre aToro peredHepamMsa aHHOHMTOB [POLOAXAST-
CA CBEXMM DacTBODPOM WMEeAOUYM, XOTOPHR NONAeTCA NO ABYXAOTOYHO-IIPO-
THBOTOUHOA CXeéMe Ha BTOpOi KopmycC Hgm , 3aTeM Ha A, M ﬂécn .

HeffrpanbHag yacTr orpaforaBmeroc pecrsopa cofmpaerca B fax
HeATPANbHHX COPOCHHX BOI, mMEAOYHAS yacTb — B 0ax OTpaGOTaBIMX me-
JOYHEIX BOR.

BeaencTsue CTopeHUd aHUOHWUTA, JMOO NPOCKOKA KOHOB HAaTPHUA
(Na,, = 0,1 ¢ 0,2 ur-sxB/XI') HECKONBKO BO3PACTEET WEAOWHOCTD B
ofeccoraeHHOfft Bope. [loaTOMy AAAR BOA ¢ cOonepmaHMeM SHMOHOB CHIAbHEX
xucxoT oxoao I0 Mr-oks/xr ¥ Opx GozpwoM noGaBke oSeccoxzOHHOR BO-
AM B DHTATSABHYD NOCHG AHMOHMTHHX (MALTDOB TPeOyeTCH AOHOIHMTEXb-
Hag O6pACOTKA BOAH HA IPAMOTOWHOM BOROPON-KATHOMRTHOM JuxLTDE.
QUELTD 3AIDY=EaeTCA XaTMOHNTOM KY-2-8 M pasoTasT cCaMoOCTOSTeABHO

B "POXOMHOM" pexiMdS DOroHSDALMM.
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3.I1.2. Ha puc.7 npegcraBieHa cxema niaa o0paloTRA BOAN ¢ CO-
ASPESHHEM QHUOHOB CMJBHHX Kuciaor A.. = 2 + 4 MP-2KB/KT.

DIOK 00eCCOJMBEHKA BKIKUAET: NPEABKJIDUEHHHA S8HHOMMTHHIA (UABTP
(AB-I7), RBYXNOTOUHO-NIPOTUBOTOUHLI KaTMOHMTHHA (uabTp (iY-2-8),
IBY XN *FOUHO-CTYTIEHYaTO~NPOTHBOTOYHNE aHNOHUTHuE (uabTpu (AH-3I M
AB-17).

IR pereHepaimu KaTMoHuTa [{Y-2-8 KPaTHOCTH pacxofia KUCJIOTH
npudara [,05 - 1,10 r-sks/r-ske, Torna oSMeHHas €MKOCTb COCTABUT
800 r-srs/M° (cm.puc.l).

AHMOHUTHNE QHALTDPH PEreHEePUPYNTCH 110 cxeme "paa3BuToi" pere-
HepallM¥ C KpPaTHOCTbD pacxofla menouu, paBHoit [,05-I,I0 r-ske/r-axs.

3.1.3. Jna BOp c comepxaH¥eM SHUOHOB CHABHHX KHCIOT Ay, <
< 2 MP-2KB/KI' pexoMeMOyeTcs o6padoTka [0 cxeme, NpencTaBAeHHOR
Ha pHC.8.

Baok ofecconMBaHus BRAWIAET: MNPeIBKIDUEHHH} anMOoHATHHE (UIBLTD
(AB-1I7), nByXnOTOUHO-NPOTHBCTOUHEY KaTHOHUTHHR dmaprp (V-2-8) u
IBYXNOTOYHO~-NIPOTUBOTOUHNY gHMOHUTHEY dwuasTp (AB-17).

Tak KaK aHMCHKDOBAHME BOIH NPEefyCMATPUBAETCA TONLKO HE CHIb-
HOCCHOBHOM S8HUOHHUTE, HEOOXOAUMad KPaTHOCTh PACXORa meyoud H& pe-
redepatmMp paeHa [,5 r-skB/r-sks. [ia ofecneueHus HelTpalbHOll cpe-
IH B cOPOCHHX BOJax ofeccoupapuielt yCTaHOBKM [JIH pePeHevalMyU Ka-
THOHUTHOIO $MIBTPaA NPUMHMMEETCH gH8JOIMUHasA KPaTHOCTb PAcXoje Kuc-
norH. U6MeHHas eMROCTE KaTUCHKTa IIpY ITOM NONYUESEeTCHA He MeHee
[200 r-2rB/M°.

Ecan ualHTOUHHEe mEeJOYHBE BOIH MOI'YT OHTb MCNONL30BAHN B UMK-
ne Tdll, pacxol, KMCIOTH CHUXSETCA OO CTEXUOMETPUUECKOTO.

Taknu 06pasoM, I&HHAA CxXeMa OTAMYaeTCs OT NPEemHAyuHx OTCYTCT-
BHEM CTEXHOMETDUUECKHX PaCXOlOB peareHTQs Ha pereHepaio (KpaT-
HOCTh PaCcXoAs peareHTos cocTapiser [,5 r-oKB/r-skB), a Takxe He-
o0XOIMMOCTBI NoJaun pereHepalMOHHOro pPacTBOpPa MEeNOUl KOHLEHTpa-
upet 8-I10%.

3.1.4. [lo cxeme, npencraBieHHOM Ha puc.9, DPEROMEHIOyeTcA 00-
paGaTHRaTh BONY C CONEepXaHMeM AHWOHOB CUJbBHHX KHCIOT Ay, =
= 2 + 1 MP-3KB/KDI Npy pereHepaiMu KATHOHUTAE DPACTBOPOM COISHOM
HKACIOTH .

Brok ofeccomipaHvd BEIpugeT: ABYXIOTOWHO-IIDOTHBOTOUHHN BO-
nopog-raTHoHUTHER duaerp Hy, (({V-2-8), aByxmorTouno-cTymeHuaTO-
(IPOTHBOTOUHYY CTYNEeHb AHUOHKPOBEHWUA ﬂém T ﬂg-m (AH-3I u# AB-17).
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Puc.7. Cxema xMMMUECKOr'O 0GSCCONMBAHUA LJAA BOJ, C COLEPXAHUEM SHUOHOB CHIBHHX KHCAOT
Aok = R+4 Mr-seB/¥r (c mpefBapUTENbHHEM COLOM3BECTKOBAHUEM):

I - ABYXNOTOUHO-TIPOTHBOTOUHNR MH-punbrp; 2 - nexaploumaarTop; 3 - 6ak AeRapOOHHM3UPOBSHHOR BO-
JH; 4 - Hacoc NeKapOOHM3IXPOBAHHONR BOMH; O - NpeABKJIDUEHHHNE &HMOHUTHMY PuabTp; © - ABYXHOTOU-
HO-NPOTUBOTOUHNY EATHOHUTHHA (MAbLTD; 7 - IBYXNOTOYHO-CTYIIEHUATO-IPOTHBOTOUHHA aHN O THERA
pTp I cTyneun; 8 - NBYXNOTOUHO-CTYNEHUATO-NMPOTHBOTOUHH AHMOHUTHHA ¢wabrp Il crynenn; 9 -
aK orpafoTaBuero meaouHoro pacTBopa; [0 - Gax markux cOpocHux Bom; II - Hacoc orpaGorapme-
ro pacrsopa; I2 - 6ak c60opa BAPHXIANIMX ¥ pereHepalMoHHEX Bog MH-fuabrTpoB; I3 - comomasecT-
KopaHHaa Bopea; I4 - obeccoaenHass popa; IO - s3puxnsAmmHe BODH; 16 - B ocBeTMTeIb ofeccOoluBan-
me# ycraHoBKM; 17 - pacTBOp KMCAOTH; [8 - pacTBOD mMENCUX; l9 - cOPOCHHE BOAH B HCNapUTelb
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Puc.B8. Cxesa xumvyeCROro 00eCCONMBAHHA LAA BOL C CONEpXAHUEM 8HWOHOB CHIBHHX KHCIAOT
Acx < 2 Mr-2EB/RI (C NpenBapMTENLHHM COBOH3PeCTHOBAHHEM):

I - ﬁnyxnoromo-npomaoromﬁ MH-fmaerp; 2 ~ mekapGoHusaTop; 3 - Gak JexapOOHMIMPOBAHHOK BO-
g,u; - HBCOC NeKapSOHM3KPOBAHHOK BOAH; O - NPEIBKJIDUEHHHR NPAMOTOUHHE AHWOHMTHHR (UALTP;

- ,nnymormo-ngomno'rm&mﬁ KaTHOHUTHHY $UAbTP; 7 ~ ABYXIOTOUHO-OPOTUBOTOYHHN aHMOHMTHHH]
dunpTp; 8 - Gax cOpocHHX BON MOHMTHEX (MALTPOB; 9 - Oak cOopa BapuxiALiMxX Bog; I0 - conona-
PeCcTXOBaHHAA Boga; Il - ofeccosneHHas Bona; I2 - Bapuxaspupe Bopn; I3 - cOpocHHWe BOIW B OCBeT-
nurens; [4 - pereHepaimoHune Bopau MH-fuapTpoB Ha OUMCTHHE COOpYyReHMA; ID - pacTBOP KUCJIOTH;

[6 - pacrBOp menouu; I7 - B UcCnapuTent
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Puc.9. Cxemg xMMHUeCKOro 06ECCONMBAHMA JJIA BOJ C CONEPKAHUEM SHHOHOB CUJIBHHX KHCJOT
Ack = 245 Mr-akB/kr (npu HCMONbL3OBAHMM COJNAHOR KMCIOTH C NpeNBaPATEIBHHM COLOM3BECTKOBaHUEM):

OBYXITOTOUHO-NIPOTUBOTOUHNA MH-guabTp; 2 - nexaploHM3aTop; 3 - 68K NEeKapOOHH3MPOBAHHOR BO-

4 - Hacoc NeKapOCHM3IUPOBBHHOK BOSH; 5 - IBYXNOTOUHO-NPOTHBOTOUHHY KATUOHUTHHR duibTp;
LBYXITOTOUHO-C TYIIEHUYATO~IPOTUBOTOUHHA aHMOHWTHHNE {MaAbTp I cTyneHu; 7 - HNBYXNOTOUYHO-CTY-

eHUATO~-NIPOTKBOTOUHNA aHMOHMTHER ¢uabTp [ crynemyt; B - 6aK HelrpanbHuX cO6pocHHX BOg; 9 - Oak
orpaGoTaslero meaoyHoro pacreopa; [0 - Hacoc orpalorasmero pacTBopa; [I - Gax cGopa BIPHXIAN-

IMX ¥ pereHepauy OHHHX BO% MH-gmnerpa; 12 - comouapecTkopaHHasg Boja; I3 - ofeccomeHHag BoOHA;
I4 - papuxasomype pomu; IO -~ mojaya BOJ B ocBeTIMTENb; IO - pacTBOD conAHOR HMcHOTH; 17 -

pacTBOp meaouyd; IO - nogawa COPOCHHX BOL B HCNapUTeNb
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[lpy HeoOXOoauMOCTH MIYGOKOro ofecCOoNMBaHMA BOIH AOMOJNHUTEABHO yC-
TaHaBJIUBEETCA NMPAMOTOUYHHA BOMOPOA~KaATHOHUTHHRA (PUIbTp, padoTamuyh
B pexuMe "roaopHoit” pereHepaimMu. UcOO6eHHOCTBO CXOMH ABJIASTCA KC-
NOABLIOBAHKE MUHMMANILHOPrO uHucila (UIbTPOB I8 NOJYyUeHWs ofeccoleH-
HOR BOIW K3 MCXOJHOR BOAH CcpenHell mMuHEepaJMIalMy 38 CUET ITPHMEHe-~
HMA COJNAHOR KUMCHAOTH IJAA pereHepalMu KaTUOHUTHOI'O (UMALTPpA.

3.2. CxeMnl xumuuyeckoro 00ecCOJIVMBAHKUA BOON
C NpeaBaPHTEJNbHHM KH3BECTKOBAHHMEM U KoaUylsipe# BOIN

B Tex cayuasx, Korpa Ha o0ecCONHBARMYyD YCTAHOBKY MOCTYNaeT
H3BECTKOBaHHO-KOAT'YJUPOBAHHAS BORA, PEKOMEHOYeTCs CXeMH, fpel-
crapieHHnNe Ha puc. [0-1L.

Hax OWLANO CKA3&aHO BHmE, s ofecrieyeHus BHCOKOR OOMEHHON eM-
KOCTH, KaTHOHUT IlIepel pereHepalyeit NomkeH HaXOOMTBCA B HaATPUEBOH
fopme. llodTOMy HA KaTHOHMTHHE (MALTPHW NepeBoit CTYNEHM CHauana no-
paercqd 8-I10%-Ht pacTBOp COXM, 3ATEM NMPOHSBOLMTCHA OTMWBKA OT CO-
nell X€CTKOCTH ¥ percHepalMs KaTHoHUTa cepHolt xucaoro#t. KecTxue
cOpOCHHE BOAH CcOOMpapTcA B 0aK M MocJje NepeMemMBAHUA HanpaBIADT-
CH HA OWMCTHHE COOPYXEHMA. AHHOHMTHHE QUNLTPH, KK K B NDEANIYIMX
CXeMax, pereHEepHpynTcs IO cxeme "pa3BuTONi" pereHepaips.

3.2.1. [lo cxeme, nmpepcraBaenHoft Ha puc.l0, peromeHgyeTcs
o0paGaTHBATh BOJY C COLEPKAHMEM AHMUOHOB CHJIBHHX KHCXOT Ay =
= 5 + 10 Mr-axe/Kr.

Biox o6eccomMBanMA BRIAXNAET: MPEeNBKAPUMEHHH NPAMOTOUYHHNA Ka-
THOHMTHER ¢uabTp H,p (HY-2-8), npeaBxiwqeHHHR sHUOHMUTHHA (UABTD
A (AB—I’?) ABYXNOTOUHO-TTPOTHBOTOUHKH KaTHOHMTHH (UALTD nepBoi
CTYTIeHM Hﬁn (KY-2-8), Aenapﬁnmaamp. IOBYXI10TOYHO~IIPOTUB OT OUHLIMA
aHMOMATHHA ¢UABTP nepBoR CTYTIEHN Agn (AH-31), npaMOTOUHHE KaTHO-
HATHER (MIBTP BTOpOR cTymenn M (CY) LBYXNOTOYHO-ITPOTHBOT CYHHM
aHROHMTHHN GuabTp BTOpO# crynews Az, (AB-I7).

3.2.2. Ha puc.Il npegcrabieHa cxema IR 06paGOTKM BOOH C CO-
JepPEaHYEM SHMOHWTOR CMABHHX kucAoT Ay, = 3 & 5 wmr-sks/xr.

Bncn 06eCCOMBAHKA BRJNUEET: KATHOHUTHHUE (MabTp nepeoft cTy-
netm H' (KY-2-8), npepprimueHHut aHAcHATHRH duabTp A, (AB-I7),
ABYXIOTOUHO-TIPOTHBOTOUHNI KaTHONUTHHY (MALTD BTOPOR CTYDeHM Hé'n
(Y -2-8), ,nexapdaunaawop,,nayxnorouﬂo-ctynaﬁuaro-npornnowounue
AHKOHMTHHE (MALTH NEpPBOft U BTOPOR CTYNEHH ﬂﬂcn 0 ﬂﬂc o (AH-3I,
AB-17).

JlaHHas cxeMe aHamoruwyHa npemygymeRt (cm.puc.IO), Mckipuen
TORbKO NIPAMOTOUHHI KATMOHWTHHR (WabTp BTOPOR cTynmemm H'
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Puc.I0. Cxema xuMwdecKoro o0ecCOAWBaHMA LAsi BOJ C COLSPMAHMEM SHUOHOB CHIBHHX KUCIOT
Apx = S+I10 mr-sxe/kr (c npegBapuTENbHLM K3BECTKOBAHUEM) :

| - npemBRAKUEHHNE KATUOHUTHRE GUALTP; & - NPEIBKMNUEHHHNE SHWOHHTHWR PUABTD; 3 - ABYXNOTOYHO-
NPOTHBOTOUHEA KaTHOHUTHRE fuiapTp I cwineﬁu% ~ HNerapOoHM3aTOp; O - Gakr neggpﬁonuanyggauuoﬁ

BOOH; © - Hacoc AexapOoHU3U

I crynenn; 8 -

cOpocHNX Bog; I
Bona: ID - ofec

aHHOR BOMH

- ABYXSIOTOYUHO-NIPOTHBOTOUHHIY aHMOHKTHLH bTP

B
Ka'TH OHM THRA Sﬁanp [l cTyneum; 9 - [BYyXnNOTQUHO-IMIPOTUBOTOUHHH] SHUOHUTHHA (UILTD
Il erynenn; I0 - Gax marrux cOpocHux Bog; II - Gark oTpaGoraBmero paCTBOPEi [2 -~ faK mecTHHUX

3 -~ Hacoc nogaud oTpadoTaBlero pacTBopa Ha pereHepauymw; 1
coneHHas Bopa; IO

- K3BECTKOBaHHAHA
- pacTeop cony Harpmda: I7 - pacrBop KucnoTH; I8 - pacTBOp

mexoun; I9 ~ Ha ouncTHHe coopymeHnA; 20 - Ha McnapuTenb
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Puc.Il. Cxema xuMuyecroro ofecconuBaHusa IMA BOL C CoflepxaHueM
8HUOHOB CHMABHHX KMCIOT Apx = 340 MP-3EB/KP (C npenBapuTelbHLM
K3BEeCTKOBAHHEM) :

I - raTHOHMTHHE (uABTD I CTyNeHu; < - IpeAPRIDUYEHHHH aHW OHKTHH]
fUAbTP; 3 - BBYXIOTOYHO-TIPOTHBOTOUHKA KATHOHUTHHHE »1p Il cTyne-
HU; 4 - nexapdoHu3arop; O - 6ak gexapdormanponamo BONM; & - Ha-
COC HeKapOOHU3MPOBAHHON BOmM; 7,0 -~ nnyxnOTouHo—cgyneﬂuaTo-npo-
TUBOTOUHWE AHMOHHTHHE ¢unbwgu I u Il crynesm; 9 - 6aKk cOopa MATKKX
cOpocHEx Boa; [0 - Oax orpaloraBmero pacrTsopa; [I - Gak xecTKHX
cOpocHuX BOp; I< -~ Hacoc nopauw owgaﬁnmanmero pacTBOpa Ha gereae-
psumpo; I3 - HapecTkopaHHaa Boga; I4 - ofeccoaeHHas Boja; IO -
pacTBop comu; 16 - pacTeOp EMcaOTH; 17 - pacTBOp medour; I8 - Ha
OUKCTHHE COOpyxeHus; 19 - HA HCnapuTedb

3.2.3. Ana MCxomux BOR C COnepEaHMEeM 8HMOHOB CUABHHEX KUCAOT
Ack < 3 MP-PEB/XI perRoMeHAyeTcs cxema ofercCOAMBaHWA, NpPEACTABIeH-
Hag Ha pMc.IZ.

brox ofecCONMBAHKE BKIDUaET: NBYXIOTOWHO-NIPOTHBOTOUHHE Ka-
THOHATHHR fuabTp Hy, (KY-2~8), ABYXNOTOUHO-NPOTHBOTOUHME aHMO-
HMTHN? GUIbTp nepBo#t crymedw Aj, (AH-3I), mexapGommsarTop, Ka-
THOHUTHHR $uabTp BTOpOo# cTynemw H'  (CY), IBYXIOTOUHO-IPOTHBO-
TOYHLRt SHMOHKTHHA fuabTp BTOpOR cTymewn Az, (AB-I7).

Ha Toll-2I Mocaxepro axcniyaTupyercs ONOK o0eccOAMBaHMA, Ha
XOTOPOM OCYMECTBIECHA CXEMa NEepPeBof8 KaTHOHHTa B HaTPHEBYD (hopuMy
myrTeM o6paGOTKH KATHOHMTA DPACTBOPOM comu HaTpus |14 | . Buox oSec-
COJMMBAHUA BKADUAGT: NPOTHBOTOUHHE KAaTHOHMTHHA duapTp I cryneus
(KY-2-8), anvormTHuA guabTp I crynenw (AH-3I), KeTHOHMTHHMR QUABLTD
1 erynenn (CY), ABYXNOTOYHO-[IPOTMBOTOUHHMA SHUOHWTHHE ¢uasTp Il crTy-
nedu (AB-I7).
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Puc.I2. Cxema xUMHUECKOrO O06ECCONMBAHUA JJIA BOL C CONETEAHMEM
SHMOHOB CHJABHHX KUCAOT Ay < 3 MI-OKB/KI' {C NpenpapuTelbHLM
M3BECTKOBAHUEM ) ¢

1 - NpenBKJDUSHHHY K&THOHMTHHE (UILTDP; & - JBYXIOTOUHO~NPOTHBO-
TOUYHMY SHUOHKTHHHE Eunbrp I cryneHu; 3 - nexapboHu3aTop; 4 - fak
LEeKapOOHK U pOBAHHON BOJH; D - Hacoc NeKapOOHWM3UPOBAHHOR BOJIH

6 ~ KaTHOHWTHHI (MIABTD; ? -~ BBYXIIOTOYHO-NTPOTUBOTCOUYHHN aHMOHWTHHHR
fuasTp Il crynenu; 8 - Gak orpaGoTaBmero pacTsopa; 9 - 0axk MArKUX
cOpocHux Bop; 10 - Oak xecTkux cOpocHuX BOmL; Il - Hacoc nomauu
oTpaf0TaBmerc pacTBOpa Ha peredHepammp; l< - HABecTKOBaHHas BOJA;
13 - obecconenHasa Bona; I4 - pacTBOp coau; IO - pacTBOpP KUCHOTH,
I6 - pacTBOpD mMesouu; I7 - Ha OWMCTHHE coopyxervs; 16 - Ha ucna-

pPUTENDb

Ha ofeccomiBaHWe NOLAaeTCA W3BECTKOBAaHHO-~KOaTUyJIMPOB&HHSR BOfA
¢ CONEPXAHUEM QHHOHOB CMABHHX KMcaoT A = 1,5 mr-aks/kr.

[ipegycmaToviBanack cxema "pa3puroft” pereHepalyy aHMOHUTHHX
bunbTPOB, HO OHA He Omna ompo0oBaHa, TAK KAK K MOMOHTY IyCKa
¢noxa ofecconmBaHuA He OHAA CMOHTHDPOBAHA.

[locKkONbKY PEeKOHCTPYHLMA OJ0Ka NpPOM3BOLUJIACE Ha AeicTBywmei
BOJOCUMCTHKE, BHIIOJHGHHa CXEM8 HEe ABAAGTCA OIITHMAJNDBHON.

OnHEKO naxe B 2THX YCAOBHAX N0 Pe3yAbTaTaM I'OAMUHONR 3SKCILIya-
raimMi OnJlM NOMYUESHH XopouMe MOKasaTeNdH, & UMEeHHO!:

- YASJbHHOe DacCXOfH KHCJIOTH ¥ MENOYM HA pereHepaiym
1,0 + I,I p-oxs/r+2kB;

- oGMeHHNe eMxocTH EMp- 880 r-sks/u’, EHy - 350 r-sks/u°,
EHI- 615 r-aaa/ua, Eﬂﬂ- - 420 p-axs/M°.

Huakaa oOmeHHAs eMkoCTh aHMOHWTA AH-3]1 06BACHAETCA HENOMHHM
cpafaTHBBHMON GHMOHMTA, T8K K&K BHCOTA ero 3arpys3ki OHAaa 3HaUM-
TelbHO Gonblle HeOOXOAMMOR,
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3.3. CxemMu XMMUUECKOr0 06eCCONUBAHMA BOMH
C MUCIOIb30BAHMEM MUMIIOPTHHX HOHMTOB

Hexoropue 1ol nmomyuaw? pia BOJONOAIOTOBUTEABHEX YCTaHOBOK
AMIIOPTHHE MOHMTH. [lo coofmenuio BTH um.l[3epsuHCKOI'C, 3aKynaeMue
3a py0exoM MOHMTH ABAAKWTCH aHAJOraMy OTeUueCTBEHHHX MOHUTOB K MO~
I'yT NNPHUMEHATHCA B PACCMATMBAENMLX CXeMaX 00eCCOJIMBEHUA B COOT-
BETCTBMM C KX Ha3HaUEHUEM C yUYEeTOM HUMEYKS83IaHHHX OTKJOHEHH{t B
TEeXHOJOI'MUECKUX XapaKTepucTHKRaX:

—~ OCMEHHAA eMHOCTb UMIIOPTHHX CHJADHOKUCJAOTHHX KaTHOHUTOB Ha
20% Huxe, ueM y xaTHoHuTa HY-2-8;

- OOMEHH85 eMKOCTb CUJBLHOOCHOBHHX S8HMOHKMTOB IeJNIeBCH CTPYX-
TYPH (38 HCHIDUERHeM aHuoHWTa Dowex u MSA-1) He oTnwyaercs OT
sHuoHuTa AB-17;

- OOMEHHAaA eMKOCTh CJ&G0O0CHOBHHX AHWOHKUTOB THMa0B Amberfit
IRA-93, Dualit A-378 , Dowex MWAH-1, Tublsion A-~2x—-MP cocTaBaserT

800-1000 r-okB/M°.

4. TEXHUKO-OKCHOMAMECHKAA OLUEHHKA TPAIMLHAOHHOM
A HOBOA TEXHOICNM XUMWYECKOI'C OBECCOJMBAHVA

Lfid OIpefeneHus SKOHOMUUECKONR LenecoofpadHOCTH HOBOH TeXHO-
I0OTUA O06eCCOIUPAHUA ObJIM BHIIOJHEHH COMNOCTaBUTEAbHHE TEXHHUKO~3KO-
HOMWYECKNe PacueTH TPARMUMOHHNX o0ecCcosuBAD@MUX YCTAHOBOK M 0fec-
CONMKBANIIMX YCTaHOBOK, paloTapiMX [0 HOBO# TeXHOAOI'MK ofeccOamBa-
HA C COKpameHHWM DPacXOj/iOM peareHTOB ¥ COKpalleHHHMM cTokamu. Onpe-
LENANUCh KaNHTAJIbHHE, SKCILIyaTalMOHHHE M yHeJbHHE NpMBEAeHHHEe 3a-
TPp2TH Ha YyCT&HOBKM C YUETOM CTOMMOCTH' OUMCTHHX COOpPyXE€Huit, TaK
K8K paccMaTpUBaJHCh CXSMH OUMCTKW BOIH, paspaboTaHHHE OJA CC3[a-
HUA GeCCTOUHHX BOLONOArOTOBUTEAbHHX YCTAHOBOK. B COCTSB OUMCTHHX
COOpYXEeHH{# BXOOUJIM HCRapUTeN¥ NOBEPXHOCTHOO TUMN&, BLMapHHEe anna-
paTH, CHIaAR CYXHX COJeH.

PacueTH NpoBOOMAKXCH JIA YCTRHOBOK npouasoguTespHocTbn 100,
300; 500 # 80C 7/u gAa BORW C COREPKSHMEM SHMOHOB CHIBHHX KHCHOT
5,5 mr-3k8/Kr (p.Ckra).

PeayabTaTH pacueToB NpMBEIEeHH B Tadxuuue M Ha puc.l3.

ConocTapieHUe NOKa3aA0, UTO CXeMa 00eCCOo/MBAHMA C COKpPafeH-
HUMM pacxofaMy peareHTOB BKOHOMWUECKH Lejdecoolfpa3Hee. Hosaa Tex-
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Puc.I3. YueavHue npUBEeAeHHHE 38TPATH Ha MOJYyUYeHHe 06eCCOJeHHON
BOMH:

[ - ¢ yueTOM OUMCTHHX COOpPYXeHufl; & - NP4 KCNOAbL30BaHUK COPOCOB
Ha8 NPUI'OTOBJIEHWE PACTBOpPAa COJM Ha pereHepauyo; ~ HOBas
TEXHCAOPUSA — — ~ - TPEIMIMOHHAA TEeXHOJOI'AS

HOJXOrHA 00eCcCONMUBAHUA NO3BOAAST IKOHOMUTHL HE TORBXC KUCIAOTY U
mesouk, HO ¥ CONy Ha 3H8UEHUEe, BKBHBANGHTHOE 3HAUSHMN ,He0(0XOoaK-
MOMY OJA HefTpaJu3aumMy KHAOCHTOUHO! KUCIOTHOCTH, IOJyuaeMmopt npu pe-
reHepaimy fuabLTPOB ON0Ka NPU TPAIHLUMAOHHOM 00ECCOJUBaHKM .

[lpv HauMuuy¥ H8 BOROMOLIOTOBKE YMATUHNTENBHOH NI -KaTHOHUT-
HO# yCTAHOBKM 3KOHOMUA OT [IPUMEHEHMSs HOBOl TeXHOJAOrUH 00eCCOTH-
BaHUA BO3pacTeT 3a CUeT MCMNOJb3IOPaHHA OTpaloTaBIMX pereHepalyloH-
HHX PB8CTBOPOB obecconuBapmeldl yCTAHOBKH IS NIPUPOTOBIEHAS pPacTBOPS
COM¥, TO eCTb OTNajaeT HeoOXOMMMOCTh B OUMCTHHX COOPYREHMSX.



Taonuia

HanuranbHHe, BKCILTySTAIMOHHHE ¥ YyJeJsbHhe IpUBEIEeHHHE 3aTPAaTH H3 CXEeMu XMMOOGECCOAUBAHUA
N0 TPAIMIMOHHOA TEXHOJOI'MM KM C COKPSMEHHHM PacXONOM DeareHTCB M COKPAMEHHHMM ©TOKaMH

MokasaTens [IpOM3BOLUTENIBHOCTD YCTAHOBKM M /U

B00

TUn TexXHOJNOIrVH

| ek
L4 OHHE A LM OHHA A UM OHHE A IIMOHHA A

UGeccoarBapuue yCTaAHOBKK

fanuranabHEe 3aTpaTH,THC.PYS.| ©614,4 | 588,7 951,01 846,6 | 1407,3] 1294,9| 1920,5% 1707,6
B Tom uMcne:
06 opynoBaHKe @0,0 67,5 41,5 II10,0 |R3.,8 ] I65,0 { 319,0| 260,0
Motirax 122,0 | I50,0 198,0 | I70,0 | 280,0 | 2038,0 | 400,0| 303,7
duiILTpyrmMe MaTepualH 104,56 | b3,2 186,9 | 123,7 | 299,05 | I8,5 | 414,3 | 247,3
AHTHROPDO3MOHHEHE MOKpH- | D3,2 | 72,4 88,8 [12,4 | 131,61 IS8,8 | 180,0| R02,6

™A

HAluA 117,9 | 123,4 171,31 I178,4 | &63,7 | 309,6 | 332,4} 4I16,0
JNeKTPoOGOpy L OBaHHE 16,0 13,1 22,8 16,3 38,2 27,6 45,8 33,0
CrpouTenbHas 4acThb 110,31 I09,2 141,71 I35,8 | I71,5 | 190,4 | 229,0 | 245,0

chnnygTEHMOHHHe 3aTpaTH, 168,6 1 I173,7 292,7 | 30,7 477,91 536,5 | 70I,5| 829,0
THC . py0.

B roM unuciae:

Pacxopn 3MeKTPOIHEPIHH II,I {1II,6 29,7 41,3 49,9 63,3 79,2 104,0
® Tenas



CroHUEBHHUE Talau iy

llokgzaresb [IpOM3BOIATEABPHOCTL YCTaHOBKH M3

100 T 30 T 500 ] 800

Tun TexHoNIOI'MH

Hopasa | Tpaguim- Homas | Tpaguim-| HoBas HGB&H Tpanuip—
oHHas | I OUHHAR OHHA I OHHAaSfA

PearenT ¥ duastpypmde | 46,3 | 02,3 12,21 Ie4,1 (184,41 244,0 |281,7 | 407,9

MaTepHaLl
AmopTH3aIMA 49,0 148,1 70,4 71,8 19,3 | 109, |I60,2 | I61,0
Texymit pemMoHT 8,8 3,6 13,6 12,9 21,5 19,7 28,6 26,5
UbmecTeHnrondnue pacxogu| 15,6 | 15,3 24,0 22,8 38,0 35,0 69,0 46,8
3epiaTe 37,8 37,8 37,8 | 37,8 |64,8 | 64,8 82,8 | 82,8
OuucTHHE COOpyXEeHM s l:o
gagugggbﬂue 3aTpaTh, o00,C | 70,0 680,0 | I000,0 |800,0 | I300,0 | II00,0¢4 I700,0
Bl

BKcnnygTaunanHﬂe 3aTpaTH, I00,0 { I25,0 35,0 200,0 [1I65,0 1 262,0 [200,0 | 350,0
THC . PY

CysdapHbie KaluTajlbHHE 38- I1114,411338,7 | 1631,0| 1846,6 | 2207,3| 2094,9 | 3020,5| 3417,6
TPATH, THC.pPYO.

CymmapHbe oKchyaTauyuoHHpe | 268,6 |<98,7 427,7 | 550,7 |642,9 | 798,56 |901,5 | I179,0
38TpPaTH, THC.PYO.

Y 1enbHue npugeneﬂﬂue 34~ 67,1 76,6 34,4 42,9 30,3 37,0 6,3 33,1
TPaTH, KOM,/M
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5. PEKOMEHIALIMM N0 [MPOEKTVPOBAHWD YCTAHOBOK

XYMOBECCONMBAHWA C COKPAIEHHHMK PACXOIAMM PEAI'EHTOB
A COKPAIFHHHEMY CTOHAMM

5.1. 18 DBYXNOTOYHO-NPOTHBCTOUHNX (UABTPOB:

5.1.1. YpoBeHb pacnonoxeHuWs cpepHelt NpPeHamHOl CHCTEM::

-~ B H-kaTHOHMTHEYX MabTpax - [,0 Mm;

-~ B AHHOHMTHEX (uabTpax - 1,0 M.

2.1.2. BuHcOTa cJIOA MOHMTE Hag CcpepHel QpeHamHOl CUCTEeMOf:

~ VIR KaTHOHMTHHX (MnbTpPOB - He MeHee (0,4 M,

~ IJ 8HUMOBUTHHX QuasTpos - 0,0 M.

5.1.3. Bucora cnos aHMoHMTa - 1,6 M.

0.1.4. BucoTa ciosa xeTmoHuTa Y -2-8:

~ pna guabTpoB Hn, u Hgn - 2,0-2,5 M (yrouHse?cAa pacueToMm);

- pna guastpos Hgz., - 2,0 M.

5.1.5. BucoTa ca0f cyAbdOyras gns uabTpoB  Hg.p ~ 2,5 M.

0.2. TMIH MOHUTHHX MaTEpHaJ OB, NPUHAMEEMHX B CXEeMax:

~ npepBapTedabHOr0e rayboxoro ymaruenus - O uau Hb—4;

-~ xuMoGeccouviBauua - Y, ¥-2, AB-I7, AH-3I.

5.3. OOMeHHas eMKOCTb MOHMTOB NPUHWMASTCA, D-OKB/M°:

9.3.1. B cxemax ymaruyednsa pia (Y u Hb-4 H-xarTuoHuTHEMU PMabT-
paMy¥ coOTBeTCTBEeHHO 400 u 2000,

5.3.2. B cxeMax xuMOGecCOIMBaHUSA:

- gna {Y-2-8 u CY B cxemex ¢ Hp,, Npy pereHepalmy CTEXHOMET-
pUUECKMM KOJMMUECTROM CEPHOH KHMCAOTH cooTBeTcTBeHHO 1100 u 400;

~ gna {W-2-8 u Y B cxemax ¢ Hg.n, IpH pereHepauyu crexuo-
METPHUECKHUM KOAMUECTBOM CONAHOP KUCHOTH cooTseTcTBeHHO 1500 u 450;

- oaa iY-2-8 B cxemax ¢ Hg., Opu nocilefoBaTeabHO) pereHepa-
MU pacTBOpaMi COIH ¥ KucaoTH - S00;

- pna HY-2-8 B cxeMax NapannenbHO-TOUYHHMM (MABTPEAMU NP 10—
CACLOBATEJNBHO! pEreHEepaIMK pacTBODPaMH COMW U KUCHAOTH ~ 400;

~ pag Yy-2-8 B cxemax ¢ NpOTHBOTOUHEMM (PMIbLTpaMK NIPU peEreHe-
PaLMH CTEXMOMETPUUECKUM KOJHUECTBOM COJAHOW KUCAOTH -~ [200;

- ia HY-2-B B cxemax ¢ JBYXNOTOUHO-MPOTUBOTOUHKMKM K&THOHMT -
HEMY (UAbTpamy - 800 npy pereHepalyn CTEXKOMETDMUECKUMM KOAMYecT-
BOM CEPHOH KHCIOTH,

- oA KY-2-8 u Hb-4 B cxemax ¢ JuAbTpaMM, BRJIDUEHHLIMM NOCle
"nenoyexk” XMMOOECCONMBAHUSA IIPYM "IOJONHOM" pemMMe percHepally,
coorseTcTBeHHO D00 u 2500;
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- Basa (Y B cXeMax ¢ napajnenbHO-TOUHMMM (UIbTpaMid BTOpPOH CTy-
neu - 300;

- 5na AB-17 B cxeMex ¢ (uabTpemu Ag., NDM NOTNOLEHHM 8HVOHOB
caabux ucaor - 200;

- nna AH-3I - B coorseTcTBUM C rpaduKoM pUC.2:

~ pna AB-I7 B cxeMax ¢ npenpKAnueHHEMM (uabTpamu Agn u ﬁéi.n-
~ 900 np¥ yCROBKH TOI'ICMOHKA AHUOHOB BCEX KHCIOT.

0.4, CropocTp (uabTPOBaHKA 00pS6E8THBAEMOt BOJM:

- DA ABYXIIOTOUHO-NPOTHBOTOUHNX PUILTPOB TIPONOPLMOHSJAbHO Bh-~
COTE€ CAOA WOHHMTa, HO He foJiee 3HAUEHUHA, NPelyCMOTPEHHOI'O HOpMaMH
TEeXHOACTHUecKkoroe npoexktupoBanna (HTI);

-~ IR NapalielbHO-TOURNX GMJILTPOB - B cooTBeTcTBHM ¢ HIII,

0.0. CKOpoCTH NPONyCKa peleHepalMOHHLHX pPacTBODOB UEpe3 MOHMUT-
Hele GUJIBTDH, M/4:

- pacTBOpa coau B H-fuabrpax - I0;

~ PACTBOpPE KUCIOTH B NPAMOTOUHHX H-funesrpax - I10-10}

- pacTBOope kucxoTH B Mi-dMabTpax - I0;

~ pacTBOpa KUCIOTH B Hj.,~ 8-I0; npu BTOM CKOpOCTL KaXmoro
NOTOKa NPUHKMMEEeTCA MPOMNOPLMOHANLHO BHCOTE CJHOEB UOHKTA, pPaCNOJO-
XeHHWK Hag ¥ Ncn cperHeil NpeHaxHOK cUCTeMoli, T.e. CKOPOCTb NOTOKA
cHuay papHa 0,70 ofmeft ckopocrTH, a ¢Bepxy ~ 0,20 ofmefl cKopocTH;

- orpaCorasmero pacrteopa mexour J0-ID,

- pacrBopa mencud B Ah., 6-8inpu 2TOM CKOPOCTDH MpONyCKa
pacTBopa craA3y pasHs 0,0 ofme#t cxopocT¥ noroka, cBepxy - 0,4 o6-
mel CKOPOCTH IOTOKA.

5.6, KpaTHOCTp pacxoma KUCJAOTH M LEJOuUM Ha pereHepalMp A
cxem puc.6,7,9,10,11 npuxara 1,00-1,I0 r-sxB/r-oxs.

HpaTHOCTL pacXofa KACHOTH OPUHATS:

- nas cxema puc.II - I,I r-3ks/r-oks;

- png cxemu puc.8 - I,5 r-ske/r-sKs.

YnenvHHR pacxon conM He pereHepelmp B cxemax puc.l[0-I2 npuHAaT
120 xr/m°.

°.7. HpenocTh pereHepalMOHHHX pacTBOPOB:

-~ com - B cxemax puc.10 u II - 3-10%;

- XHCIOTH - B CXeMax yMfruemus puc.3 u 4 ~ 0,5-2,0%;

- WeNOYX - B cxemax ofeccoauBarus puc.8 - 8-I10%;

- KUCJOTH M WeNOUK B cxeMax ofeccoauBanus pmc.6,7,9,10-12 -

3-5%.
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5.8. iR NpUroToBAeHUA pereHEepauMOHHHX pPacTBOpPOS B XHUM-
ofeccoanpapme’l yCTe8HOBKE MUCIIOAbL3yeTCs of6eccoleHHas, a IAA pere-
Hepaimy MIl-PnNALTPOB - YMATUeHHas BOA&, IJA NMTOTOBJISHUA PaCcTBO-
pa COXW - OCBeTJeHHad BOj4.

5.9. Texsonornuyeckue NOKA38TEIM BIPHXISHUS WOHUTHOIO maTe-
praa nepen pereHepammen.

- IA B3DPHXJEHAS BCeX PUIbTPOB, Kpome MH- u Age,—MabTpos
MCHONB3YETCA BOJa OT Npeinnymero ¢MabTps,

- LA B3pPHXJAeHKHA MH- u ﬂgm -QHABTPOB - COOCTBEBTCTBEHHO OCBET-

NeHHasa ¥ ofeccoJieHHass BOLA,

- MHTEHCHBHOCTDH BJIPHXJSHUA KATHOHHTOB ¥ SHHUOHHUTOB COOTBETCT-

BEHHO CcOCcTapJAeT 3,5 3 H/Mz*c;

- LJIATeJbHOCTb B3pPHXJEHUA NpuHUMaeTca [0-20 MUH;

- B3pHXJGHHe 2HMOHUTOB B Kopnycex Agen ¥ Hgy, NpoBOmMTCA Ue-~
pe3 CpefHow ApeHaxHyw cUCTeMy; MOJHOe BAPHXJEHHE Marepusala Nnpo-
BOOUTCA 10 Mepe HeOOXOIUMOCTH.

0.10. Ypesnnruit pacXom BOINW HA NocJepereHepalyOHHY® OTMHBKY,
M /M

- AN 8BHAOHUTOB - 4-0;

- AJS KATUOHUTOR - <&-3;

- JJIA KaTUCHUTa, nocjle o0paloTKY ©ro pacTBOPOM coau - 1-2.

5.J1. Cxopocrt GunbTpOBEHMA OTMHBOUHO{ BOEH IPHUHAMAETCH,M/Uu:

- An# aHuOHuTOB - 8-10; npu 2ToM B Aj., CKOPOCTH NMOTOKS CHM-
ay paBHa 1/3 ckopocT¥ (MILTDPOBEHMSi, CBEPXY ~ 2/3 CKOpoOCTM (MIbT-
DOBAHHA ;

- L1A KeTHOHUTOB - 10-12; B Hp, CKODOCTM MOTOKOB CHU3Y X
cBepxy paBHH 1/2 CKOpoCTH (MAbTPOBaHUA.

5.12. KauecTBO OTMWBOUHOH BOIH:

-~ OJAA xuMobecconuMBapmeli yCTaHOBKH - 00ecCoONeHHas,

- D8 yMAMYKTEJNBbHOW YCTEHOBKM - YMAI'UeHHasA,

-~ nag H-uabpTpop I cTymneHd nocje npollycka pacTBOpa COJAU B
cxeMax puc.I0+I2 - ocBerTneHHas.
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6. IHPAMEPH PACYETOB XMMOBECCOJMBAKXUMX YCTAHCOBOK
6.[. Pacuer npenBKINUEHHOrO BOLOPOI-KATHOHUTHOIO (HALTpPA

[ipdHMMaem:

- puaMetrp fuiabrpas - 3400 MM,

~ BHCOTA 3arpys3xu cyabdoyrag - <,0 M;

— CKOpPOCTb fMALTpAIMK NnoToka - IS5 wm/u;

- MPOU3BOIMTEIbHOCTb PWIbTPa - 270 M°/u;

-~ XECTROCTb CONOM3BECTKOBAHHOR BOOH - 1 MP-8KB/KI;
~ eMKGCTH MOrJIOMEHHA cynbdoyras - 450 r-axs/m°,
U6BpeM o6paloTaHHOR BOOH 38 LMKJI:

EHFA 450+ 9,1 ¢ 2,5 3
& }KDCT I,0
GV AL TDOLMKI ; "T:rgﬂ- = lg%ggr = 38 4

Pacxon KMCIOTH Ha pereHepalMp '

— QH )KDCT 3“2534 - 10200 . I'O « 49 - 500 KD
%2 50, 1000 1000 '

= 49 -9KB.
SHZSG[‘ 4 P/I' KB

6.2. PacueT 6JI0KOB XuMoGecCOAMBaHHUA
C NpendapUTeAbHYM COLOH3BECTHOBAHHEM BORM

6.2.1. Pacuer 6n0k. ofecconauBauua naA p.Uru (KayecTBO MCxon-
HOM BOEN ILIA CXesm, NpeilcTaBlIeHHHWX Ha puUc.0-12, BaHC B nuMaoxe-
HUK 2).
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AcxonHasa soga:

(a = 4,60 mMr-3ks/kr S0, = 2,1 mr-aks/kr OiU;= 30 mr/kr.
Mg = 1,75 mr-sks/xr CE = 2,0 Mpr-3xs/xr

NaO = 2,4 Mr-3gs/Kr HCUJ = 4,7 MP-3KRB/KD
2.K = 8,8 Nr-3KB/KD 2.A = 8,8 ur-skp/kr

Cxema 00paGOTEH: CONOM3BECTKOBAHME, yYMaArueHue Ha H-guabTpax,
ofeccoJuBaHKe IO cxeme puc.6, CTOKK OT H-fMALTPOB HaANPaBIADTCH B
OCBEeTINTENb DAA COBMECTHO# o0palOoTKM C HMCXOAHOR BOLOH.

HauecTBO cMecCH MCXORHOR BOOH CO CTOKamM H-gmabrpos:

Xy = 7,4 MP-3KB/KT S0, = 3,1 mr-sxs/kr
Na = 2,4 wur-sks/xr Cl = 2,0 MP-ags/kr

2.A = 9,8 ur-sgs/Kr

HayecTRrO BOOM IOCHEe COLOH3BECTKOBAHKA:

X, = 1,0 ur-sxs/xr 50, = 3,5 Mr-a3kB/Kr
Na = 5,5 Mr-sks/kKr L6 = 2,0 ur-sxB/KI
2K = 6,5 MP=-3KB/KD U = 1,0 ur-ars/kr

>A = 6,5 MP=-3KB/KT
HauecTBO BOgH nepen oCeCCORKBAHUEN:

Na = 5,5 Mr-ske/kr (¢ = 2,0 ur-srs/kr H5il;= 0,2 ur-axB/KXT
50, = 3,5 mr-ags/Kr U = 0 Mr-sxB/KD

Baor ¢mnbTpop 00E€CCOMMBAHUA BHEJINYAET:

A ~Haen ~Higen L= Agen=Aden -

3arpyaouHue marepuaim: AB-I7 - CY - KY-2-8 - Il - AH-31 - AB-I7.

[IpurnmaeM puameTp dMabTpoB - 3400 M.

[lponaBogUTeNLHOCTh Gaoka ofeccomuBaHua - 270 M°/u.

[lpenpapUTEIbHO NPUHUMAEM BHCOTY 3arpy3Kd B AHWOHMTHHX (MJIbT-
pax - 1,6 M; B KamMOHMTHEX - Hg., - 2,5 M3 B Hz., - 1,9 K.

(npenesfeM nokasaTeldb, NO KOTOPDOMY CAENYET BECTH pacueT, U3
COOTHOMEHUSA

Qp hy ZK EA+EAz.+EAZ,

- Y Y =Y
HH 2 A EHﬂcn+EHﬁcn
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4y _1,6°5,5 500 + 1100 + 500  _ I,0.
dy 0,7 2,5+400 + 1100-1,9

PacyeT aHMOHMTHbIX (HABTPOB

U6beM BOOH 38 ILHKI.

VA (E Ay + ERyt ERS
g, =Y P Poer) |, L,6: 9,1500411001500) . 5360 2.

Pacxon epxoro Hatpa Ha pereHepalmn PMIAbTPOB:

_ By ZAm 3INaoy 5360 ¢5,7 1,05 40 _ 1284 gp:
Faon = 1000 1000 '

Ingoy = 40 r/r-srB; m = 1,05 r-9KB/I'~3KB.
PacueT KaTHOHMTHHX (HUJILTPOB

[lpMHMME8EN BHCOTY 3arpy3Ku cyabjoyris B Hém 2,0 M, TOI'NA
HeoOXOMMMaa BucoTa aarpysku V-2 Hp., onpenensem no dopuyxe

@y ZK-hHgen F Haen Egen _ 5360~ 5,5 - 2,549,12400 _ 5 o,

hH" _
dcn~ " ’
FHy  EHA.- 9,1+ 1100

Pacxon KMCAOTH Ha pereHepamumn:

g 2K 5360 - 5,5 ;
qh'zsafil 1000 mnzan Hy S0y —1—66-0—-‘- - 1,05 -49 = I5I6 xr

3H25£,;- 49 r/r-axB; M, 50, [,05 r-axB/r-9xB.
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I prumeua Hu e . Takx kaxk uepes NPenBRANYESHHHN] BHUOHUT-
HHt (MABTP NPONYCKaETCA NMPUMEPHO NMOJNCPHHA IIOTOKS BOJIH,
OCHOBHOE MOrNONEHKe aHWOHOB CUABHHX KUCAOT MPOMCXONUT
Ha 8HMOHMTHOM (uabTpe 1 CTYNeHH, NpPHYEM EMKOCTH NOorno-
meHud M0 cyabparaM 3HABUNTENLHO 0oJble, YeM [10 XJOPUIAaM,
NOSTOMY NPOCKOK XJAOPUEOE B ¢nnbrﬁam HacTymnaeT OuncTpee,
OCOGEHHO NpU CTAPEHHMM FHUOHUTa. [lOITOMY, aHMOHUTHHE
(MALTPH BTOPO# CTyneHu padoTanT B pEXMME IMOIIOMEHKHA Kax
XAOPULOB, TAK ¥ AHUOHOB CHalbux EuCaOT, OOMEeHHasn eMKOCTb

8HMOHMTS NpW 9TOoM mocturaer £, .. = 500 r-axs/m°.

[lporpanma nNpouecca peresdepalmu 6I0Kg 00€CCONMBAHHA IIA
p.Oxu BO BpeMeHH NpuBegeHa B pemumHol kapTe I.

PEMMMHAA HAPTA I

Bpems HaumeHoBaHMe onepaimK \ 3 KHauecTBoO
oﬁiga- gi{ A m ucnonggﬁnoﬁ
H TER- L

U—MK = 2 2

% - mg

EIEWF

" IEHE

S5 | BE |5,

o | =8 §=

0 «| O® -

S 7|26 |8’
8—%8 Bapuxnexve Agq, O6ecconeHHasn
8—%8 Bapexnerue A 5{: . YMATUSHHAES

1" "

8:28 Bapexnenne Hgi. o -"-
0-40 Ba enne H; _n_
1-00 e gen
1-00 Bapuxaexue A "o
156 phx T
[-20 [lponyck oTpaoTaBmero I50 | llenounas
2-50 pECgEOPB ;giouu (IR m/u)
2-ol) [[ponyck cBexero pacTBO Of6eccoaeHHAR
3-20 mgngzn 4%—HOPQ ( u/u)pa
3-20 CmaiBKra OHHTHHX ¢UAbLT- "=
5-45 pos (8 H?ﬁg s
[ =00 Hponyck pacTBOp2 KMCAOTH M-
I-45 g%ro Fg M/4
[-45 OTMHBKS KATHOHUTHHX (MAbLT- ~"-
3-10 | pop (IO m/u)
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Bpemsa pereHepalMy C yueTOM NnepexapucHuft - 6,5 u.
Pacxon 06eccONeHHOM BOOH H8 COGCTBEHHHE HYAIH ~ 380 n°.
QaKTHUSCKAR MPOW3BOIATEAbHOCTs Gioka: (.., = 4980 u°.
Co6cTeeHHNHE HYRIHR 10 oGeccosexHoit poae - 7,6%.

OUIBLTPOLIAKS - A . 2380 _ o9 4,
pom Hen 270

Il pauMeyaHHUe . Ha B3puxaeHue EIHJIBTE Adcn nogaercA
BOfAa K3 Gaka o0eCcCOJeHHOM BOOH, IIA (MABTPA Ajep, -
gona nocne ¢uavrpa Hjep, , NOSTOMYy 2T ONEePAUKMM BHIIOA-
HAOTCA OJHOBPEMeHHO.

6.2.2. PacueT Gnoka ofeccoJnBAHMA OIS p.Boaru.

Hcxonnaa Boga:
Ca = 2,3 mr-axB/kr 30, = 1,3 mr-sKs/Kr 5i04 = 8 mr/kr
Mg = 1,0 mr-axB/kr C€ = 1,3 Mr~oB/KI
No = 1,3 wur-axs/kr  HL{Uy= 2,0 mr-asgs/xr

2K = 4,6 ur-sxs/kr XA = 4,6 Mr-3KkB/Kr

Cxema OGpPaGOTHKU: CONOM3BECTKOBAHW®, OCBETIEHHE, YMAIUEHAE
Ha H-guabrpax, obeccouBanne. CTORM H-(MALTPOB HaIpABAANTCA B
OCBET/MTEAL 1Jif COBMECTHOR o0paboTKUM ¢ Mcexonno$t sonoft.
HauecTBO CMECH HCXOQHOR BOSH CO CTOKAMM H~-PMABTPOB:
X, = 4,3 Mr-3xs/kr 50, = 2,3 mr-sxs/xr
Na = 1,3 mMr-sxs/xr (¢ = 1,3 mr-saxp/mr

EK = 5,6 MP-3KB/KI HCC’3= 2,0 ur-axs/xr

> A = 5,6 Mr~3KB/KI

HayecTrO BOAH NOCHE CONOUM3BOCTKOBRHUA:
Xoer = 1,0 MP-2KB/KD SU, = 2,7 mur-sgs/kr 5il0; = 4 wur/xr

Na = 4,0 mr-sks/kr Cf = 1.3 mr-3xB/Xr
2.K = 5,0 ur-sxe/xr Uf = 1,0 ur-axs/kr
2A =5,0

HauecTPO BOOM nepen O6eCCONMBAHUEM:
§0,= 2,7 ur-oxp/kr HS5il,= 0,06 mr-exs/kr
Na = 4,0 ur-axp/&r C€ = 1,3 mMr-3kp/xr
Ul = 0,0 mr-exp/xr

2.A = 4,0 Mr-axp/RD

8) pacuer GnOKa o0ECCONMBAHMA IO cxeMe pHc.?7 (pereHepalmd
cepHoOft KucxOTOM):
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Brox ofeccomuBanna Brmouaer: A -Hin=Aicn~Ajcn « Barpysounye
marepnaygu: AB-I7 - HY-2-8 - AH-3I - AB-I7.
[lpurnMaeM guameTp (uWiabTpOB: SHHOHMTHEX ~ 3400 M¢; KaTHOHHTHO-
ro - 3400 mu.
lponaBoguTenbHOCTh Ga0Ra - 270 M°/4.
BHCOTY 38I'py3KM B aHMOHHTHHX (MALTPaX MpHHMMaeM - 1,0 M; B ka-
THOMHTHOM - 2,0 M.
OUnpepedaeM MOK&3aTeAb, {0 KOTOPOMY CJAEAYyeT BECTH PE8CYET H3 COO0T-
HOMEHMUA

Gy Ny ZK EA* Egen*EAgen 1,6, 4,0, 500410804200

g
p— T P — e — e g e e s =)

Q, h, ZA EHg, 2,5 4,I6 800

g

i 1,37, T.e. pacueT Befe?CA M0 KATHOHUTHHM (MIbTDAM.
H

PacyeT KaTMOHUTHHX (HALTPOB

O0BpeM BOOH 38 UUKJS

=._.___.__.h”FHE” = 2,0 9,1 <800 _ 4550 2.
T K 4,0 °

Pacxon KMCAOTH Ha pereHepamMop ¢UALTPS

Uy

Gy 2K 4550 » 4,0 _
Yn,50, ~ 1000 m In, 50, = W-I.Oﬁ 49 = 938 xr;

In, s0,= 49 r/r-sks; m= 1,05 r-axs/r-sxs.
Pacuer aHHOHMTHHX (UAbLTDOB

HeoOxofxMaa BHCOTA 34rpyskM B SHMOHMTHWX (MIbTpax

hooBu2f  4550:4,06 o

ATFEA 9,1 «(500+1080+200)
npuuumaed N, = 1,6 u (cu.n.5.1.3).
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Pacxon meaouu Ha peremepanuo $uALTPOB:

dy 2A m 4550 + 4,16
= 7 = =i———=a2s e 1,05 <40 = 800 kr.
q Na OH 1000 Na OH 1000 K

HpuMeyanne . [0 KOHCTPYKTHBHEM CooGpaxeHMaM (K3
YCROBKUH DacnCAOXEeHUA CpeIHEeR LPEeHS8XHOR CUMCTEMH) BO BCeX
ag%pHHTHHx fMAbTpax 00BEM JArPY30UHHX MaTEePHaNOB Ha
<O% NpeBhHmaeT pacueTHOE 3HauYeHMe, NO2TOMYy O0BeMHad
eMKOCTb BO BTODO# CTYNEHM S8HUOHUPOBAHUA NPUHMMBETCA K3
pacueTa IOIIOmEeHMA TOAbKO 8HHOHOB clalhxXx KMCIAOT U CO-
cTapiasaer npumepHo 200 r-aks/M3.

[lporpamMa mnpounecca pereHepaipmu 6a0ka 06eCCONMBAHMA IR
p.Boaru BO BpeMeHH NMpHBENEH& B DPEXUMHOR KapTe 2.

PEMUMHAS KAPTA 2

Bpems HaunveHoBaHue onepaumu fayecTBo
onega- UCTIONb3YyEeMOR

n, BOIM
U~MKH

HYacopo#t pacxop

O6pem Bonqh?

ONepaLMy, MuH
pacTsopsa,

BO acTBo
%* P pa,
IlpomomEuTeNn bBHOCTH

M2

8—-88 Bapuxaenue A3., 33 |OGecconeHnan
0-00 |Bsa etme A 33 |YmgryueHHas
350 PHIXJ den

0~-20 |Bapuxaeune H -
0-40 P dn

0-40 |Bapuxaeuune A -

I~00 L f

0-40 |[lponyck pacTsBopa KHCROTH 28 |06ecconeHHan
I[-05 ngo Fg n/u?a

[-05 |OrMmBKEa KATROHMTHOrO (MABT- ~"-

I-50 {pa (10 M/u)

[-00 |[lponyck o¥paforaBmeroc I00 {lienouynan
2~ pgbggopamenoun (I2 w/y)

2-25 |llponyecx cBexero pacTRoO 20 |06ecconeHHasn
2~45 mgnoytmc - 4 Homp(e u/g?

2«40 | UrMHBKA AHMOHM THHX (MALTDOB 1451 I75 i

5-I0 (8 u/u) prabTPO
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BpeMa pereHepaiMu C y4yeTOM NepekinuyeHH’ - & u.

Pacxop 06ecCOAeHHOR BOmH He coScTBeHHHe Hymauw - 281 M°.
daKTAUECKAA NMpPOM3BOIMTENbHOCTD 6J0Ka - 4209 M°.
Co6cTBeHHHe HY=XOGH 1O ofeccoaedHol# Boge - 6,9%.
QUABbTPOLMEK &

Gy .

H o 4000 I7 u.
Qg, R70

NIpuMewuatnue ,Ha papuxiesne quabrpa Aj., nonaercs
BOna M3 Oaxa 06eCCOJNIeHHOR BONH, INAA QUALTPA Agep -

Bona nocne Hg, , NMO3TOMy 3TH OHNEpalyy BHIIOIHANTCH
O OBPEMEHHO.

6) Pacuer Gnoka ofeccOJMBAHMA IO cXeme puc.9 (pereHepaims
conaHoft Kucaorolt):

buox o0eccOMBaHMA BKIDUAET: Hén—ﬂém‘ AZcn « 38rpysouHue
MaTopuam: HY-2-8 - AH-3I - AB-I7.

[IpHMMaEeM IUEMETD SHUOHUTHHX $uALTPOBR 3400 MM; KATHOHMTHHX ~
3400 MmM.

[IpOX3BONMTENbHOCTL Gaoka - 270 M°/u.

BucoTy 3arpy3ku B K8TWOHMTHHX (uAbTPax NpuHuMaem - 2,0 M.
O6beM BOOH 38 LMKJ:

g = mfnEH 2,02 9,1-1200 _ 5450 3.
" IK 4,0

Pacxon KMCAOTH HA pereHepalmp ¢uiabTpa:

PacueT aHMOHMTHHX (MJAbTPOB

Heo6xonuMas BHCOTa 3arpy3kd B SHUOHUTHHX (MALTDAX:

a, LA :
hy=-H<" _ 240-4,16 _ _ 1 58 u, npumu-
A F b EA  9,I. (1080 + 500)

maeM 1,6 wm.
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Pacxon menoun Ha peresepamupn (UIbTPOB:

Uy 2h 5460 + 4,16
*Na0n™ 1000 NaoH 1000

v 1,05 - 40 = 954 xr.

[Iporpamma npotiecca pereHepauuu OJCKa 06eCCONUBaHUA JJA
p.Boaru BO BpemMeHM npuBencHa B pexuMHOll KapTe 3.

FEXMMHAA KAPTA 3

Bpreus HauMeHOBaHKe onepalyu

onepa "
u, = @
qEﬂHH -y
L M
8,0
~ 8,
1O
ﬂ] -
O =
O -
g OO
Ayl i 4
0-00 | Bapwncienne A4 | 98
020 | e
0-00 | Bavmxnemne A; 98
050 v dgen
0-20 { BapuynecHue H 98
0-40 | ¢ gn
0-40 | lipomyck pacTBQpa KHC- 72
[-10 | xorgyaé-gnraﬁ?g Q)
%:%8 OTMuBKA L(caguo u'fuorc 91
HILTDE M/Y
3 M3/ {2,0-9,1) e
0-20 | [ponyck orpaGorapmerc pact-| 109
I-1o ngpaymanouge(12 Mﬁu) y
I1-I5 | llpoonyck cBexero pecTBoO 72
1-3% mgngin 4%~HOT'0 (gﬂu/q)pa
I-35 | OrMuBRE 8HHOHMTHRX OUALTPOB | 72
3-15 | (8 u/4), 4 Mg/Mj(I,2¥2'g?I)M3

[lponomxn Ten bHOCTD
| orepaiM, MuH

HauecTso
[ MCTICAB3OBAK-
| HOW BONH

OfreM BO
pacmaﬂpafﬂs

32 | UbecconeHHas

32 | YMaAarueHHa A

100 |illeaouresn

24 | COecconeHHan

I16f ="-
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Bpems perexHepammu C yyeToM [epeKJnueHH# - 4 u.
Pacxon ofGeccoleHHO#t BOON Ha COGCTBEHHHE Hy®aw - 231 M.
JaKTHYECKSs NMPOM3BOAMTENbHOCTh Ghoka — D230 M°.

Co6cTBeHHHe HyxnH no ofecconeHHoft mome - 4,4%.

DNIIb TPOLMKA :
n _ 9460 _ o o
s 270 °

i
lpumeuaHH e . Ha Bapuxnenne guaorpa Hgz., noager-

cA BOAA M3 §ara obeccofeHHO#t BOOH, OAA QUABTPE HAjen -
Bona nocae ¢uaprpe Hij; , NOITOMY BTH ONEpalMM BHIION~
HADTCA ONHOBPEMSHHO.

6.2.3. Pacuer Gaoxka 00eccOnMUBeHHA AxA p.EHHcesn

HexonHas Bopa:
Ca = 1,2 mr-axB/kr 00, = 0,29 Mr-3ks/kr §il,= 5 Mr/xr

Mg = 0,4 mr-axs/kr [l = 0,24 mpr-sxB/xr
Na =0,47 wr-sks/kr HCl,= 1,6 mr-skB/ET

2K= 2,13 ur-akp/kr 2A = 2,13 Mr-aks/xr

Cxema o6paloTKN: CONOM3BOCTHOBAHHE C Kosryasimell, ocBeTieHue,
ymaryeHMe Ha H-guanTpax, nexapSonmaauusa, o6ecConnmpaHue 10 cxe-
Me puc.8. Crorn ot H-fMapTpoB o6palaThBEDTCA B OTHCABHOM OCBET-

JaTene.
{auecTBO BOOH nociae COROH3IBECTKOBAHNAC

X, = 1,0 ur-2k8/kr  50,= 0,69 mr-sxs/xr Hoil;=0,04 mr-sxs/xr.
Na = 0,93 ur-axs/kr GCf= 0,24 Mr-skB/kr
3K = 1,93 Mr-9xB/Kr {lf= 1,00 mr~aks/kr

2A = 1,93 mMr~3ke/kr

KauecTBO BOmH Mepeg o0eccoNMBaHUEM:

Na = 0,93 ur-axs/kr §0,= 0,69 ur-3xs/kr
Cl = 0,24 mr-sxp/Kr
{{ = O mr-arB/KI

ZA = 0,93 ur-sxp/Kr
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brox oGecconumanun sxmouaer: A, - Hj, - Az, . Barpysousne mare-
puaymu: AB-I7 - K¥Y-2 - AB-I7.

([puHuMaem fMamMeTp S8HUOHATHHX MIbTpoB - 3400 MM, KaTHOHWTHO-

ro - 3400 muM.

[lpouzBoguTENLHOCTE Gnoka 270 M°/u.

SHCOTY 38rpy3KK B 8HUOHATHHX QUnIbTpax npuevmae™m - [,6 M, B Ka-
THOHUTHOM ~ ONPeIeASEeTCA PACUETHHM MMYTEM.

PacuyeT aHMOHHTHWX (QUIALTPOB

JO0BeM BOIN 38 LMK

P Fa (B E)_ 1,6:9,1 (5004500) _ 1,6°9,1:1000 _ 13500 13
ZHEK+CU +H5fﬂ 0,93+0,1+0,04 1,07

Pecxop mesoun Ha pererepaiyp QUIbTPOB!

R 13600 * 1,07
= —_— e = ————ae . ,[,5 .40 = 872 kr;
Y NagH 1000 NalH 1000

= [,5 r~akB/r—-3KB.

PacueT KaTUOHATHHX (MALTDPOR

Heo6xogumas BHCOT& 3alpy3KH B KATHOHHTHOM (MIbTDE!:

Gy 2K . 18600:0,93 | 1 50 u
" EHF, 1200~ 9,1 S

npunamaeM /1, = 2,0 M.
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Pacxon KMCAOTH Ha peresepalmp mabTps

Qp2 K 13600 - 0,93
K g - 13600- 0,93 1 5 49 - 895 r;
Thps0,= J0m0 " BT T 1000 wE

= [,5 r-sKe/r-3Ks.
[IlporpaMmMa npouecca pereHepalyy ONoKa 00eCCOJUBAHMA AJA

p.EHMCes BO BpEMEHM MpuBENeHa B PexuMHON KapTe 4.

PEXMMHAS HAPTA 4

HauMeHOBAHKE Olepalmu

Bpewmsa ; > |  HauecTBO
onepa-| o | 8 (UCIION b3y eMont
an , §§ | T BOIN
U-MAH | | 25 2 <k __‘_?5

25 | & -| &+

CCAEHEE

g s | Og | :g

OF-| HA | ©&

gom) AL |83

3@ ¥ 1O =2
8-88 BapuxneHne Hg, 1U0ecconeHHan
8-—88 | Bapuxaenue Hj, Y MAMUeHHaR
0-20 |Bapuxaexue A M
040 | o 4
0-20 [llponyck pacTBOpPS KMCAOTH - UBecconeHHasn
0—45 SSEHOPO ?g'u?q?& |
0-45 | UTMHBKAE K&THOHWTHHX f -
[-25 @Mnbwpos (I0 M/u)
0=-40 Oy CK aCTBO 8 meJoun ~"-
0-50 Horo (8 m/u
0-50 | OrMuBKA SHUOCHMUTHHX (UILT- ==
2-30 |pos (8 m/u)

Bpema pereHepslmMy ¢ yueToM fiepexipueHuft - 3,0 4.
Pacxon o6eccoJeHHOR BOZW HA COGCTBEHHWe Hyxmw — 212 m°.
GaKTMYECKas MPOM3IBOAMTENLHOCTh Onoks ~ 13388 M°.
CoBcTBeHHHe HyxAM MO ofeccomeHHol Bome - 1,6%.
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CUIbTPOLMKI :

_(_I_H_____ I3600 - 5I u.
Usn 270

il puMeuaH e . ha Bapuxaedne ¢uabTpa Ag, mnomaercd
BOIa W3 6gKa olecconeHHOW BoaM, nJaA ¢uabTpa Hy, - BO-
La nocne A, , MNO3TOMYy OTH Ol€paAlMM BHIIOJHADTCA OBHOBpE-
MEHHO.

©.3. Pacuer OJXOKOB 00eCCOJUBESHUSA
C INpenBapUTEbHLM M3BECTKOBaHUEM BOMM

6.3.1. Pacuer 610Ka o6ecconuBaHUA pad p.Yeoap (cm.puc.l0)

AcxonHaa BOma nocle U3IBECTHKOBAHUA ¢ HoaPyasuueln:

Ca = 3,9 wr-skB/kr W= 1,0 mr-skB/kr HOl= 0,18 mr-sxs/Kr
Na = 6,3 mr-axp/kr (€= 5,2 Mr-3KB/KD
2K = 10,2 Mr-oKB/KP ol,= 4,0 mr-oxs/kr
2.A = 10,2 Mr-sKkB/KD
. Dok ¢uabTpoB 06eccoMBaHKA BKINYAET: H(Na)—ﬁn—Hén‘ﬁ -
Ag, — H"~ A3, . 3arpysounue marepuams: KY-2-8 - AB-I17 - KV-2-8 -
- AH-31 - CY - AB-I7.

inaMeTpn Bcex (MALTPOB NpUHUMaeM paBruy - 3400 mM.
[ipoM3BOAMTENbHOCTE Gaoka: 270 M°/u.

BHCOTY 3aPpy3Ky B SHUOHMTHHX (UAbLTPax npvHumaem pasHoft [,0 M, Bh-
COT8 38IPY3KM B KATHOHUTHHX (MABTPAX onpegenseTcsa pacyeTHuM NyTeM.

PacueT aHMOHUTHHRX (HUALTPOB

U6beM BONH 38 LMK

_Ug(EA,*ERz + EAGR)  1,6-9,1 (500+11004500) _ 3000 43

{
A 2 A 9,2+0,1+0,1I8

Pacxog eIKOro HaTpa Ha pereHepalp (UJIbLTPOB:
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qN o = aﬂ 2Am HNIIBH - 3300 -« 9’48 ’ 1105 » 40 = 1310 kr.
q 1000 1000

Pacuer K8THOHMTHHX (MIbTPOB

[lpuHMMaEM BHCOTY 3arpy3kH B dMabTpe H" - 1,5 u, B guabTpax
Hapn Hz, onpepenseTcs pacyeTHHM OyTeM:

o= GaZKVn EH" 3200 70,2 - 1,5: 91300 _ 5 5 .
" F(EHa+EHj,) 9,1 .(400 + I000)

Pacxon KMCHXOTH Ha pereHeparmp:

Qe 2Km3 . . )
qH 60 = A m Hz 304 ____3200 IO|2 IIO5 49 = 1670 wr.
29V 1000 L1000

KpaTHocTh pacxopa KMCIOTH Ha pereHepamm Hg,
f 7 " M
I V EH+VHg, EHz  — VH EH _ ’
van EH&H

- 20-400+20-1000-13,7-300 _ 1,2 r-pkp/r-oKB.
20+ 1000

Pacxon nopapeHHO#t cOJM Ha pereHepaipm:
gmcfvﬁ n = 20120 = 2400 kr,

rge N = 120 kr/M® - ymenbHuil pacxop COMM Ha pereHepaipp.
[lporpamma npotiecca pereHepaimu GaoKa ofecCcONUBAHUA BJIA
p.YBOAM BO BpEeMeHM NpubeneHa B PeEMMHONR Kapre O.



0-00
0-20

0-20
0-40

0-40
I1-00
I=00
1-20
[-20
I1-40
[-4C
2=00
2-00
2-15
2-15
3-45

3-45
430

4-30
6-30
2-00
3-20
3-29
3~00
3-00
620
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PEX¥MMHAL HAPTA 5

HaimdeHoBaHMe onepauuy

Bapuxaesse
Bapuxiaeuue
BapwxaeHue
Bapwxaexue Hy_

Bapuxaexune A,

Bapuxaenue H

Mponycx 10%-Horo pacTBOpA
COnm

OrmuBke ¢uanTps - H

[lpomyck 3%~Horo pacTBOpS&
KKCJIOTH

UTMnBKa XA OHUTHNX (QUJIbT~
poB 3 M3§M5¥60 M w

Iponyck oTpaborTasmero
pacTeopa menoud (12 M/u)

lponycx 4%-HOro pacTBOpE
e oum

| OTMuBRE aHAOHK THHX dMAbLT-
pos (8 M/u) w

_ § KauecTBO
Ho |9 UCROALIYOMON
%o | 35 o BOTIH
om | &

235 |8 .1 8.

<5 |§3| 84

| O

Sar| & 555
NS

~ m = S8

o8 O8ecconeHHa A
II5 | YMArueHHad
98 -" -

115 "

98 _"_

IIS -

S0 OcperTneHHas
90

72 (UGecconeHHan
90 -"-

109 llenouyHas

72 Of8ecconeHHas
72 M



- 5] -

Bpems pereHepalMu ¢ yueToM nepexiouesu#t - 7 u IO MMH.

Pacxon o6eccoaeHHON BOON Ha COOCTBEHHHE HyROW - 443 Mo - 167,
OcpeTneHHasg Boga - 144 Mo,

PaxTHUECKasA NMPOM3BOOUTENBHOCTL - &707 M.

3200
UNBTDOLMKA — = [2 4.
POLH 270

6.3.2. Pacuer 6aoka oGeccoamuBaHAs giaA p.Uxm (cMm.puc.ll).

HexonHas Boms NOCaEe M3BECTKOBAHHMA C Koaryiaumeh:
(a = 3,4 Mr-3KB/KD U = I,0 ur-axB/kr HSily; =0,2 Mr-sks/kr
NG = 2,4 Mr-3KB/Kr Cf = 2,0 Mr-sxB/kr

YK = 5,8 mr-oks/kp Ui~ %»8 MP-OKB/RT
2.A = 5,8 MP-3kB/Xr
i

Brox duabTpoB OOECCOJHWBAHMUA BKINUAET: H'—ﬂn"HEn'ﬁ'ﬂém_ﬂdm.

3arpyszounne marepuany: KY-2-8 - AB-I7 - Ky-2-8 - AH-31 - AB-I7.
lpunrmaem gmameTps QuanrTpos: Ag., u Az, - 3000 MM, OCTAAbHHX -
3400 wmmM.

[lpow3BONMTEABLHOCTL Gaoka — 210 M3/u.

BHCOTy 3arpys3ku B aHHUOHMTHHX (uAbTpax NnpuHMMaeM peBHo#t - 1,6 N,
BHCOT& 38rpy3ki B KaTHOHUTHHX (uabTpax onpejendeTcs pacUeTHHM

TyTEM.

PacyeT 8HHOHMTHHX (MILTPOB
O0beM BOON 38 IMKXA:

Vo (EAp+ERgen* EAGe)

Qe="L2—""_ O/ (1,6-9,1-000)+1,6-7,1 (I100+500)
2A 5,1 -
= 4990 M°.

Pacxop enxoro HaTpa Ha pereHepalMp (MJIbTpPOB:

Q, 2Am 3 , . .
Tna = 2 Nagh__ _ 4990-5,1°1,05-40 _ 059 xr.
a 1000 [000
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PacuyeT KaTHOHMTHLX (UIBTPOB

BucoTa s3arpysx¥ B KaTHOHHTHHX (MIbBTpaX:

Gp 2K _ 4990.5,8 20w

h —
" d(En¥EH) 9,1 - (400 + 1I00)

Pacxon KMCIOTH HE percHepalMp:

Gy 2.Km 3 . : :
qu .0, = H Ha S0y _ 4990 5:8 1105 49 = 1490 KI's
274 I[00C0 1000

m= 1,05 r-3x8/r-5KB.

HPaTHOCTL PACXOQA KUCIOTH Ha (MABTP Hg., COCTABHT:

ViEH* Vi, E Hé'n: 18,2-400+18,2.1100

= 1,36 r-aKB/Ir~9KB,
VH EHgn I812-IIOO

m g
ir
an

Pacxop, noBapeHHO! coau Ha perexepaimo fuabrpa M.,
O Nace= nUH3n= [20 - I8,2 = <QI8B0I xr,

roe n = 120 xr/m°.

[lporpamma npouecca pereHepatuu O6Jaoke 06ECCONMBAHKA BAA
p.URM BC BpeMeHM NpMBeIeHa B pEXUMHOR kdpre O.



Bpewms
orepa-

11K ,
Y~MHH

0-00
0-20
0-20
0-40
0-40
I-00
1-00
I-20
[-20
I-40
[-40
[-90
[-DD
3-15
3-1o
4-00

4-00
5-15

I-20
3-05

3-00
3-35

3-30
615
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PEXVMMHAAL KAPTA 6

HauMeHOBEHUE ONMepalmy

BapuxaeHue A7,
BapuxaeHue Héan
Bapuxaeuue Hgn
Bapuxaenue A,

Bapuxaenue H

[lponiyecx I0%-Horo pacTmo
cgngy(IO M/4) pe pe

UrMuBKa MAbTpa H

lponyck 3%-HOro pacTBoOpa
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BpeMa pereHepalud ¢ yuyeToM [epexJoueHupt - 7 u.
Pacxon o6eccoNeHHO# BORH H8 COGCTBEHHHE HyXOH ~ 485 mM° - 1I%.
daKTHUECKaH NPOUBBOMUTENBLHOCTb — 4505 M°.

OUIAbTPOILMKA -

4990
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6.3.3. Pacuer 6xoka oGeccomuBamMa nasa p.Juenpa (pmmc.IR2)

AcxonHaa BOfa MOCHE M3IBECTKOBEBHUA C Koaryasauueft:
Ca = 1,9 mp-3kB/8r = 1,0 Mr-sgB/KD stj--o,z MI'~3KB/KI
Na = 1,3 mr-3xB/kr (€= 0,55 Mr-3kp/KD
2.K = 3,2 Mpr-axB/Kr MM
2A = 3,2 Mr-skB/Kr
Biok qmabTpoB oSeccommsaxua Bruwuaer: Hy,~ Az ~L-H'-Az.
3arpysouHue sarepwamn: KV-2-8 - AH-31I - CY - AB-I7.

[[puHuMaeM auaMeTpH aHUOHMTHHX (uabTpoR - 3000 mM; RETHOHMTHHX -
3400 mu.

[lpon3BOBMTENbHOCTD Oxoka — 210 M°/u.

BHCOTY 3arpy3k# B 8HMOHMTHHX (MALTpAX NpuHUMaeM pesBHoft - 1,6 M,

BHCOTA 38rpy3KM B KATHOHWTHHX (UABTPEX ONpeleafaeTcs paCUETHHM
Ny TEM.

PacueT aHHOHUTHHX (HMABTPOB

UobeM BOOH 34 LMKJ:

Va(EAan* EAgn) | 1,6 +7,1 (1100 + 400) _ 4a00 42

aﬂ
2 A 2,2+0,1+0,2

Pacxon enxoro Harpa Ha pereHepalMn (UALTPOB:

_ 0 2AmIyepy_ 6800 + 2,5 1,1 240 _ org ppe.
¥ NaOH 1000 1000

Pacuer x8THOHMTHHX ¢#JabLTPOB

OpesenaeM BHCOTY 3aI'Dy3KH:

QH ZK 6800 - 3,2 - 2’0 M.
ZEHﬁmﬂ‘EH" 9,I - (900+300)
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Pacxop KMCJAOTH Ha pereHepalmo (UILTPOB:

_ Gﬂ ZKm 3H2504 _ 6800 - 3’2 ¢ IlI * 49 1150 .
Yn,50,= ———(—— = N el
A 1000 1000

m = [,I r-3xB/r-3KB.

Pacxon noBapeHHOR COJIM Ha pereHepaiwp Héc nONace =
= 18,2 120 = 2I80 xr; N = I20 xr/M°.

[lporpamma npoluecca perexepaimy 6aoxs o6eCcCONUBEHHA IIA
p.llHernipa BO BpeMeHW IipMBEefeHa B pexUMHON KapTe 7.
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OKOHUYaHUE KAQPTH 7
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liponyck orpaloTaBmerg pac- { 89 llerouyHasa

Teopa mesouu (I2 m/u)

[lporyck cpexero 4%~Horo
pacTeopa mexaoun (8 M/u)

UTMBIBKE BHUOHHTHWX (MJIbLT-
poB (8 m/u) s

6 [0 19 OGeccoleHHEA
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Bpema pereHepalpiM ¢ yuerToM nepexmoyeHu#t - 0,0 4.

Pacxop ofecconeHHORX BOLW H8 COOCTBEHHHE HYXKIH ~ <0O M2 - 4%,
OceeTiaeHHaa Boga - 132 M°.

QaKTUUECKSA NMPOM3BOMMTENBHOCT - 6645 M°.

PUALTPOLUKS -

6800 _ 32 4.
210
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ITpunomweasnue I
YCJCOBHHE OBO3HAYEHAS

f - oOMeHHas eMROCTb WOHWTE, I-3KB/M";
EH - o6MeMHas eMKOCTb KATHOHHTHOTO guabTpa I CTyneHu, r-sKB/M°;
FH" - oOMeHHes eMKOCTb KaTHOHMTHOIO ¢uabrpa Il cTynenn, r-ske/mM°;
EA' - obMeHHaA eMXOCTDb. SHAOHUTHOIO (MALTPE I CTyTIeHW, I-3KB/M°;
FA"- o6MeHHES EMROCTDH SHMUOHHTHODO tMasTpe I crynesu, P-3KB/M° ;
£f, - oOMeHHafi eMKOCTb NpEeRBRANUEHHOTO SHUCHUTHOI'O (MIBTDA,
r-3KB/M°;
Eﬂénﬂ OOMEHHEA EeMKOCTH JBYXINOTOUHO-TIPOTUBOTOUHOIO 8HUOHUTHOIO
fuabrpa 1 cTynenu, r-sxs/M°;
Eﬂé:q- OOMEHHAsAs eMKOCTh JLBYXITOTOUHO-ITPOTHBOTOUHOrO 8HUOHHTHOI'O
guabTpa I cTynenu, r-axp/m°;
Eﬂt’;'cn" OOMEHHAA EeMKOCTb [BYXNOTOUHO-CTYTIEHUSTO-IIPOTMBOTOUHOIO
8HUOHNTHOP'O (MAbTpa I CTYMEHW, F—BKB/M°;
EAg.n- OBMEHHAA EMKOCTb JBYXIOTOUHO-CTYTIEHUATO-TPOTABOTOUHONO
, aHUOHUTHOrO duabTpa [I cTyneHu, P-3KB/M°;
EHz,- o6MenHas eMxocTb IBYXTIOTOUHO-TPOTHBOTOYHOIO KA&THOHWTHOTO
dunbTpa I cTymeHu, r-ske/M°;
EHEH— o0MeHHafA EeMKOCTb IBYXIICTOUHO-TIPOTUBOTOUHOI'O KaTHOHUTHOI'O
punbTpe I cTynenu, r-sxke/M°; -
EHém- OOMEHHE8H EMKOCTDH ABYXMIOTOUHO-CTYNEeHUSTO-NTPOTUBOTOUHOTQ
KaTUOHWTHOTO dmabTpe [ cTyneHu, r-ake/m°;
Echn- OOMEHHAA EMKOCTb [JBYXIIOTOUHO-CTYNIEHYATO-MPOTUBOTOUHOTO
KA8THOHUTHOPO (uabTpe [ cTyneHu, r-5kB/M°;
M -~ KPaTHOCTL DPACXOHAa peareHTa Ha pereHepalmp, I'-3KB/DP-3KB;
3,,250; IKBMBAJEHTHAA Macca CEepHO} KUCIOTH, I'/IP-3KB;
Jicp = BKBHBANEHTHAS MacCa8 COAAHOE KHUCAOTH, I'/T-3KB;
Ivgoy~ OKBMBAJIEHTHAA Maccs eIKOro HaTpa, r/r-3Kb;
%3504- pacxon CepHO¥ KUCIOTH HA pereHepaump, KI';
qu - pacxon COJAHOM KWCJAOTH He pereHepalmn, KI;
0 vaoy~ PBCXOML €KOI'0 HaTpa Ha pereHepalyy, Kr;
N - ynenAbHHM PAcXOf COMM HE8 pereHepaLmm, Kr/M°;
X, - ofmas XecTKOCTb BOAM, MDP-3KB/KI';
My ox - XCTKOCTh MCXOZHOM BOAH, MI-3KB/KI;
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OCTATOUHAs KEeCTKOCTb BOSH nocie o6padoTKHM, MO-3KB/KI;
LENOUHOCTL BOAH, MI-3KB/KD:

MEeXOYHOCTbh HUCXOOHON BOOHW, MP=5KB/KI':

OCTATOUHAA WEJOUHOCTh BOJAM focke O8psbOTHKU, MI-3KB/KD;
OCTATOUHOE COAEPXEHW® MOHOB HATPUA B Bope rnocne o6paloT-
KU, MP~3KB/KD:

H3G6HTOK U3BECTH, MI'-3KB/KD:

M3GHTOK CONb, MI-DKB/KI';

1038 KOarylIsHTa, MI-3KB/KI;

5038 CONl, MP=3KB/KI';

KOHLEHTPALMA B BOJE S8HMOHOB CMJIBHLX KHCJHOT, MI'-DKB/KI';
KOHUEHTP&IMA aHAOHOB CUJIBHHX KUCJIAOT B UCXORHO® BOnE,
MI~2KB/KI';

KOHUEeHTPpalMA 8HKOHOB CHMJAbHHX KHCJHOT B OCBETASBHHON BOjE,
MT-OKB/KD}

CyMM8 BCEX aHMOHOB, MIP-3KB/KI';

CyMM& BCEX K8THOHOB, MP-3KB/KD:

NpenBKADUEHHNT AHUOHUTHRA (MIALTD,

NPEEBKICUEHHNK KaTUOHKUTHRA MALYD;

NPAMOTOUHNR KaTHOHUTHHE fuabTp I cTyneHu;

NPAMOTOYHNY KaTHOHUTHHN quabTp [l cTymneHM;

I BYXI1OTOYHO-TIPOTHBOTOUHNA K8THOHUTHHI (HUILTD,
LBYXIIOTOUHO-NPOTUBOTOUHNA KeTUOHUTHHHA (uabTp I cTyneHu;
IBYXITOTOUYHO-TIPOTUBOTOUHNA KaTHOHUTHHA quapTp [l cTyneHu;

H3en — BBYXIOTOUHO~CTYTIEHUSTO-IIPOTUBOTOUHNA KATHOHUTHEE (MALTD;
Hacn — DBYXNOTOUHO-CTYNOHUATO-NPOTHBOTOUHEN RATHOHUTHENA (WMABTD

I cTynieHu;

"
Hacn = DBYXI1OTOUHO-CTYNEHUS TO-NPOTHBOTOUHH KATHOHKTHNT QUIBTD

Il cryneuu;

A3n - RBYXNOTOUHO-IPOTUBOTOUHNNE aHWOHWTHWR QUABTD;

Azn - AByXOOTOUHO-TPOTHBOTOUHHA AHHOHWTHHR PuabTp I crynenw;
AGn - ABYXNOTOUHO-TPOTHMBOTOUHHA SHMOHWTHHR @uabTp II cTynenu;
Adcn ~ RBYXTIOTOMHO-CTYNEHYATO-NPOTUBOTOUHHN SHUOHATHER (MALTP

I crynenu,

Adcn - BBYXNOTOMHO-CTYTIEHUSTO-TIPOTHBOTOUHNA AHKOHUTHH? (MILTD

[

L o

[l crynenn;
nexaploHKk3aTop;
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[IPOM3BOIA TENBHOCTD GJI0Ka (MABTPOB, M°/u;

o0beM BOAH, NPOXopAmef# uepe3 SHUOHUTHHR QUALTD 3a LMK,
Mo

o0beM BOOH, MNpoxopfAmel vepe3 KaTHOHUTHHI PUIALTD 38 LMK,
M

PUABTPOLMKI, U

JnameTp (UabLTpa, MM,

BHCOTa 3arpy30YHOI'C CNOA KATHOHUTHOIC PUJIbTpa, M;
BHCOT& 3arpy30YHOrc CIOf 8HHOHMUTHOrO ¢MJabTpa, M;

o0beM 3arpyskd KaTUOHUTHOI'O ¢uiabTpa, MO 3

00BbeM 3arpy3KN SHUOHUTHOI'OC JUALTDaE, Mo

naomanb QUABTPOBEHWA ABYXIIOTOUHO-CTYTIEHU&TO~-MIPOTHBOTOU~
HOro (uabTpe I CTymeHu;

momanb QUALTPOBAHUA LBYXIIOTOUHO-CTYIIEHUATO-TIPOTHBOTOU—
HOro (uabTpa Il cTyneHu;

yLeAbHHEe NpuBeleHHHEe 3aTpaTH, KOIn/T;

NOTOX OOpalaTHRacMOll BOJIH;

PECTBOP KHUCIOTH Ha pereHepauun (uabTpa,

pacTBOp ueaoud Ha peredepalMp QUIbBTPa;

PECTBOD COCAM H8 pPereHepalmyo (UIbTPa.
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2,0

4,1/5,1%

30

HexopHan
BO1a

[locne
CcOnOU3—~

BECTHOBO -

HUA
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Ina cxem, npeacTaBlIeHHHX Ha puc.[0-1I2

[lokazaTens Enuunia p.UKa p.YBOIB

USMEPEeHRA e xonran| Ilocne cxonHas| llocne |dcxomHasa | llocxe
Boga |u3mecTko-| Boma |u3Becrxko-| BOna  |uaBecTKO-
BaHUS BEHAA BAHUA

. XecTrOCTD MI'-3XB /1 1,9 6,6 3,9
. llenousocTs MT'-3KB/KD 1,0 4,4 I,0
. Kanpupit MP-3KB/KD I,?7 2,9 3,7
. Marauit MP-3KB/KD 0,2 3,7 0,2
. Harpu#t MP-9KkB/KD I,3 6,3 6,3
. Cynwparu MI'-3KB/KI 1,65 3,3 4,0
. Xnopunu MI-3KB/KD 0,55 5,2 5,2
. CymMa aHWOHOB MI'~3KB/KT 248 8,5 3,2
CHUJIBHHX KHCIOT
. Kpemsexucnora Mr/KD

O
L |
N
3
-
|

MI-3KB/KT
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lpunoxenne 3

CBGLKA TEXHOICTWMECHMX ITOHA3ATEJEN BIOKA XVIMOBECCOIMBAHUA
[IP1 OBPABOTHE WCXOJHHX BOJL PA3IMUHHX PER

Hauepeﬂuﬂ

. Peromernyemas
cxeMa (puc.)

. Conepxanne sHMOHOB| Mr-oks/kr|0,93% 4,0 5,5 2,2 4,8 9,2
CHUADHHEAL KMCAOT
nepen ofecconnpa~

HUCM
.1gp0H330nnTeﬂbHOCTb M>/u 270 270 270 210 210 270 |
JOK& h
: ?g}?ﬁyng?HOHnwa** T 17,8/18,218,9/22,7 131,6/18,2118,2/18,2]~/36,4 |13,7/40,0 f’
. O6BeM aHMOoHUTa T -/29.2 14,6/29,2114,6/29,2|11,4/11,4{11,4/26,0|14,6/29,2
AH-31/AB-17
. 06mem BOmH 38 Mo 13600 4550 5360 6800 4990 3200
U BLTPOIIMKA
. KparHoerp pacxosa |[r-3xs/r-skBl,D 1,05 I,05 I,1 1,00 1,00
PEeareHTOB
. PUNLTPOLMKT y ol I7 20 32 24 I2
. CofcTBeHHne HY®ROH | % 1.5 6,9 7.6 4 II I6
no ob6eccoaeHHOH
BOsE

p

Dpumeuanue.YgenoHuft pacxos comm gna cxem puc.l0-I2 cocrasnger 120 kr/m°.
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