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VIIK 620.197.3: 621311

10 DKCILTYATAITMOHHOM

IMAPOBOJOKUCJOPOAHOU

OYUCTKE U ITACCUBALIIHN Beeodeno enepevie
BHYTPEHHUX NOBEPXHOCTEN

Cpok Oeiicmeus ycmarnoenen

c 2002-01-01
do 2012-01-01

Hacrodmu# pyxoBOAAMIMA JOKYMCHT YCTAHABIMBACT COHMHBIC MpaBHIIA
IPOBEACHHA IMAPOBOAOKHUCIOPOAHOM O4HMCTKH M maccuBaume ([IBKO u IT) u
PACpPOCTPAHAECTCA HA MAPOBOAAHOM TPAKT KOTNIOB, IIOAOIPEBATEIH BRICOKOIO
nanenud (1B /]) 1 maponpoBOApL.

[TonoxxeHus JAHHOrO AOKYMEHTA PErTIAMEHTHPYIOT YCIHOBHA YPOBEICHHA
3KCIJIyaTAHOHHON HIAapOKHCIOPOAHOH H NAPOBOJOKHCIOPOJHOH OYHCTKH H
IMACCHBALHH M MOIYT OBITH MCIIONL30BAHEI A1 MAPOBOAAHAIX TPAKTOB ONMOY-
HBIX H HEOJOYHBIX 3JCKTPOCTAHLHH.

PykoBopsaumuit JOKyMeHT paspaborad B aononmenne Kk PJ1 34.20.501-95,
Pl 34.37.407-85, P/ 34.37.409-96 u nmpeanasHa4deH IyiA IKCIUIYATAIHOHHOIO
nepcoHana TIOC, HAMAAOYHBIX, MPOCKTHRIX H HAYYHO-HCCICAOBATCIBCKHX Op-
raHU3aIMH, 3aBOAOB-H3TOTOBUTEIICH SJHEPreTHIECKOr0 000PYI0BAHMAL

Hanaume opuiaILHOE

Hacrosugat pyxoBOgminni MOKYMeHT He MoXeT OBITH IOMHOCTHIO WIM YAaCTHYHO BOC-
NMpoM3BeAeH, THPAKHPOBAH M pacrnipocTpaHeH Oe3 paspentema PAO «EDC Pocowmyy wm
AOQOOT «BTH»
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B coorBercTBHH ¢ npukazoM PAQO «EJ3C Poccum» Ne 430 or 04.08.00 mo
MPpHOOPETEHUA HEOOXOAUMOTrO OIBITA H HABLIKOB NMCPBHYHOC BHCAPCHHE METO-

aa I'BKO u I1 8 AO-38epro u Ha AO-31EKTPOCTAHIMAX OCYIIECTBIIIETCA O/,
PYKOBOACTBOM H no nporpamMMmaM AOOT «BTH».

1 OBIIHE MOJIOXEHHA

Meron IIBKO u Il ocHOBaH Ha NMpHMECHCHHHU BOJBI, ICPErPETOrO MIM Ha-
CBIIICHHOI'O Napa C KHCJIOPOAOM i YAAJICHHUS OTIOKCHHH C IOBEPXHOCTEH
HArpPEeBa ¥ CO3JAHMA Ha MOBEPXHOCTH METAJIIA YCTOMYMBOM IUICHKH, YTO 3HA-
YHTCJIABHO YBCAMUHBACT 3AMHIMCHHOCTh METAIA OT KOPPO3HH HA JTUTCIBHBIM
NEPHO NPH CTAOMIIBHBIX, NMEPEMEHHBIX M IMYCKOBLIX PEKHMAX KCIUTYyaTALHH,
CyIICCTBCHHO YMCHBIIAEST BpEMA MNYyCKA 3HCPreTHUECKOro oOOpyaoBaHMA
34 CYET COKPALICHHA MEPHOOA OTMBIBKH, OOCCIIEYHBACT JIKOJOIHYCCKYIO YHC-
TOTY.

B npouecce 3kCnnyaTanuu KOTEILHBIX arperaros Ha MOBCPXHOCTIX Harpe-
Ba 00pasyroTcd pasHoOOpa3HpIE OTIOKCHHA, a TakkKe okanmHa. UUX cocras
BKIIOYAET B CcOA KENC300KHCHBIC, kene30(oc(aTHele, KeIC30CHIHKATHBIE,
MCIHBIE, KANBUUEBOGOCHATHLIC OTIOKECHHA W BCCBO3MOXKHBIC MX KOMMIO3H-
uuu. Ilpu npoBencHHM OKHUCHHTEABHOM OOpabOTKM HEOOXOAMMO YYHTHIBATH
CTPYKTYPY M COCTAB OTJOKECHHH, TaK KaK KA KIObIM BHA TpeOyeT pa3siaHdHBIX
CXEMHBIX U TEXHOIOrMYECKUX PECUICHUH ANA UX YAANCHUSL.

B naHHBIX METOAMYECCKHUX YKA3aHMAX IIPHBEACHHI 0000mMIaromue MaTcpu-
ansl mo npumeneHuro Mertoaa I1BKO u I1 ans sxcnnyaraumoHHONH OYMCTKM |
ITACCHUBALIMH, YUUTBHIBAIOIIME BCE PA3ZHOOOPA3HE KIACCOB OTNOKCHUI B 000pY-
JOBAHHA.

2 IPUMEHEHUE METOJA MAPOBOJTOKHUCJIOPOJHOH
OYHMCTKH A IACCHBAIIAMA SHEPTETHUYECKOI'O
OBOPYJIOBAHHA

Meron IIBKO u I1, nmpeana3sHaYeHHBIM A1 OMMCTKH H 3aIfHTHI OT KOPPO-
3UH 000pyAoBaHUA KoTjaa, TypOuHsl, 11B/] ¢ BoaaHON M MapoBOH CTOPOH, TPY-
OONMPOBOAOB BBICOKOrO AABJICHHA 3JIEKTPOCTAHLMH, IPHMEHACTCA NMPH COOJHO-
ICHHHU CICAYIOIMX TPCOOBAHUH.

2.1 /{18 NPAMOTOYHABIX KOTJIOB OJIOYHBIX AICEKTPOCTAHIIMIM:

2.1.1 TypOuna nospkHa ObiTh OTKIIFOUCHA, nap cOpaceiBacTcs B armMocdepy,
COpOCHOH KaHAN WiIH KOHACHCATOp TypOuHbI mpu 30—40%-HOH HArpy3ke Ha
KOTJIC.

2.1.2 Tlpu MCnoIbp30BAHUM WUTATHOW IKCIUTYATAIMOHHOM CXEMBI KOTAA J0-
[MOJTHUTEIBHO B CXeMy OOpaOOTKH HJOJDKHBI ObITh BKIFOYEHBI TPYOONPOBOIbI

(dy, = 20-40) ang noaBoJa KMCIIOPOJA Ha BCAC NHTATEIIBHOTO 3JICKTPOHACOCA
(II2Ha).
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2.1.3 B nmponecce pacTonkM KOTna NMPH JAOCTHKCHUHU 3aJAHHON TeMIepary-
pbl HA BBIXOAC H3 NApOOOPA3YIOLIETO TPAKTA A0 BCTPOCHHOM 3aaBHOKKH (B3)
HA BCAC NUTATEABHOIO0 HACOCA HOJDKEH BBOAMTHLCA KMCIOPOA, €ro COACPIKaHUE
B MHTATCIBHOM BOAE OJDKHO COCTaBJIATH 1,5 /oM.

2.1.4 I1pu ob6paborke TpyOHOM cucTeMBr [1B/l, MUTATEILHBIX TPYOOIIPOBO-
[0B, BOSHOTO M MCNAPUTEIBHOIO TPAKTOB MPAMOTOYHOTO KOT/IA TEMICPATypa
cpeabnl A0 B3 momxHa cocraBmark npuMepHo 400 °C, mHMTATEIBHONM BOABI
180200 °C.

2.1.5 ITposomurs IIBKO u I1 maponmeperpeBareabubix nonepmocreﬁ cob-
CTBEHHBIM IAPOM KOTIA C mcnopo;:om IIPH YCTAHOBHBIICHCA KOHIICHTPALIHH
€ro Ha BhIXoae u3 kotna 1.5 r/aM

2.2 Ans ﬁapaﬁaﬂﬂmx KOTJIOB OJI0YHBIX DJJIEKTPOCTAHIIMA M
IJICKTPOCTAHIHUH € NONEPEYHLIMH CBSA3SIMM:

2.2.1 Typbuna oTxo4eHa, nap coOpacblBacTca B atMoc(epy, COpOCHOM Ka-
HAJI WK KOHACHCATOP TypOuHBI npu 30—40%-HOoM Harpy3ke Ha KOTIIE.

2.2.2 1lpu uCrionb30BAaHHU DITATHOM SKCIUTYATALHOHHOM CXE€MBI KOTJIA JA0-
NOJHHUTEIILHO B CXeMy 00pabOTKH BKMo4HaroTca TpydompoBoasl ([, = 20+40)
JUId TMOABOAA KHCJIOPOAAa B HAMOPHBLIA TPYOOIPOBOA WM MPOMEXKYTOYHYIO
crynedds [1OHa e 3a y3710M mMTaHMA, 3 TAKKE B KOJUICKTOP HIDKHHMX TOYCK
KOTJIA.

2.2.3 IlpuMenars METOA, B IPOLECCE PACTONMKM KOTJIA IIPH TEMIIEPATYPE Ha-
ceiticHUA B Oapabanc 270-280 °C m MaKCHMAIbHO BO3MOXXHOH TEMICPATYpE
NHTATCIIBHON BOJBI.

2.2.4 OOpabarpiBaTh NIUTATEILHBLIC TPYOONMPOBOARL, BOAAHON 3KOHCMAaH3Ep
u TpyOHyro cucreMy 1B/l mpu A03uMpoBaHMM KMCIOPOAA B HANIOPHBIH TPYyOO-
IPOBOA WY NPOMEKYTOYHYIO CTYIICHD IHTATECIHLHOIO HACOCA IMPH KOHUECHTpa-
IIMH €r0 B THTATEILHOI Boge 1,5 r/om’,

2.2.5 DKpaHHYXO CHCTCMY M IAapONCPCIPeBaTE/IbHBIN TpakT 00padaThIBarOT
IIpH JO3HPOBAHHU KHCJIOPOJa B KOJUICKTOP HIDKHHMX TOYEK KOTJIA WM B OIYCK-
HBIC CTOSAKHM B KONMWMECTBC, 00CCIieMHMBAIOMEM KOHUCHTPALMIO €r0 B HEPeErpe-
rom mape 5,0 r/mr.

3 TEOPETHYECKHE OCHOBBI METOJA
MAPOBOJIOKHCJIOPOTHOH OYHCTKH M NACCHBALHHA

Meroa npeaHasHAyYeH A YAAJCHUA OTIOXKESHHH C MOBEPXHOCTEH HAI'PEBA,
00pa30BaABIIMUXCA MPH JKCIUTyaTallHy KoTiaa. Jaee paccMaTpHBarOTCA YCIOBHA
yOATICHUS C MOBEPXHOCTEHM HATPEBA OTNOXKCHUH PA3HOIO BHIA.

3.1 XKen1e300KHCHBIC OTJIOKCHUA

Kene300KuCHBIC OTI0KECHHUA, KAK H3BECTHO, MOTYT COCTOATh M3 MATHETHTA

tFe;0,4, remarura aFe,O; u Mmaremura yFe,Os.
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ITon crmoeM OTNOMEHUS B HEIOCPEJCTBCHHOM KOHTAKTE C METAJUIOM, Kak
IPaBHIIO, HMEETCA MOACIOH BOCCTAHOBJICHHBIX OKCHJIOB >K€j€3a B BHJC 3aKUCH
xene3a FeO.

Teopermyeckol OCHOBOH OYHCTKM, MACCHBAUMM M KOHCCPBAIMH MApoOM H
BOJOH, coaepKammuM KuCaopon Inpud remneparypax 200-400 °C, ssugercs
CICAYIOLIEE.

TINOTHBIA CIOM OKCHAOB >KENE3a, CBA3AHHBIM HEMOCPCACTBEHHO C METAJI-
JIOM ¥ COCTOALIHMH M3 OKCHAOB KEJIC3a ABYXBAJIEHTHOH (DOPMBI, TCPMOAHHAMH-
YECKH HCYCTOHYMB H CTPEMHTCA NMEpeHTH B 00NEC CTAOMIBHYIO M YCTOMYMBYIO
¢opmy, HanpuMep Maremmuta YFe,O;. U3MeHeHHe (a30BOro cocraBa H CTPyK-
TYPbl OTIA0KEHUH MMPOUCXOAUT MO PEAKIHAM

4Fe;0;, + O, —' 6Fe,05
4FeQ + 02 —‘)t 2F3203.

[Ipu 3TOM MPOYHOCTH CTPYKTYPHI OTIOKCHUH HAPYIMACTCH B HPHU BBICOKHUX
ckopocriax mnapa (20-80 m/c), mapoBoagaHOH cMecH miaH Boxel (0,5—-1,5 Mm/c)
OTJIO’KCHHA MEX3HHYCCKH YAAIAFOTCA.

Ha noBepXHOCTH METAajlIa NPH BBICOKHX TEMIICPATYpaX B NPUCYTCTBHH
OKHMCIHMTEIA CO3JACTCA 3aliMTHAA IUICHKA, KOTOpasd COCTOMT M3 KHCIOPOAA,
COPOHPOBAHHOIO METAIOM (KHUCJIOPOAHOE MOKPHITHE). OHO 3aIHINACT ME-
TAJUT OT KOPPO3HMH, H JONMOJHUTCIBLHOM CIIEIHANBHON NMACCHBAIMU HE TPEOYET-
cA.

O6pa3oBaBuIcecs KHCIIOPOJHOE MOKPBITHE MPENMATCTBYET B MEPHOJ IYCKA H
MIOCIICAYIOIIEH JSKCIIMyaTalMM KOTJIA KOPPO3HMHM TOBEPXHOCTEH OOOpyIOBaAHMA
K OOOraleHur0 IHMTATEILHON BOABLI COCNUHEHHAMH >Xenesa. ObecreynBacTCA
3aIMWTA BHYTPEHHHUX MOBEPXHOCTEH HATPEBA OT KOPPO3UU U BO BPEMSA OCTAHO-
Ba, T.€. €ro KOHCepBaUHiA. JIOMONHUTEIBHOH KOHCEPBAUMH O00OOpYyZOBAHHA HA
BpEMs OCTAHOBA HE TPEOYyeETCA.

Meroouka ONpeaACICHUS KOHUCHTPALMH KUCIIOPOJA H 3AlIMTHBIX CBOWCTB
OKCHIHBIX ILUICHOK NMPUBEACHA B IIPHI0KCHUAX.

3.2 Meaubie OT/JI0KEHHNS

OCHOBHOH COCTABIIAIONIEH MCAHBIX OTJIOKCHHH, KAK HM3BCCTHO, JABILICTCA
Merannmdcckad Meap (mopsaka 20 %). Ona obpasyer ryb4aryro CIpyKIypy,
HANOJTHCHHYK) OKCHJAMH JKele3a B pasHbIX (popMax u (pocharoM Kanplud,
HHOrJa cuidkaraMu. [loag AEMCTBHEM OKHCIHUTENS NPH MOBBLIIUCHHBIX TEMIIE-
parypax (ot 200 go 400 °C) mpoTeKarT PeaKUHUH OKHCJICHUA METAJLUIHMYECCKOH
MEIH U OKCHAOB KEIE3a.

2Cu + O, = CuO,

4F€304 + 02 — 6F€203 ,



B mMoMeHT M3MEHEHHA (Pa30BOro COCTABa IPOYMHOCTE CTPYKTYYPHI OTJIOXE-
HUAW HAPYIUACTCA H IIPH BBICOKHX CKOPOCTAX MOTOKA MPOMCXOAUT MEXaHHYC-
CKOE YAUICHNC OTIOKEHUN. Ha mOBEPXHOCTH MET2/1Jia IIPH BREICOKHX TEMIEPa-
Typax B TIPHCYTCTBMM OKHCIHTEJII CO3JACTCA MPOYHAA 3aIMTHAA TUIEHKA (KH-
CIOPOAHOC MOKPBITHEC). OHO MMeeT HEe3HAYHMTEIBHYIO TOMIHMHY (0ko0 50A°),
COHHO C METAJUIOM H HE PA3pyIIACTCA IIPHM KOJCOAHHAX TEMIICPATYPLI, BO3ACH-
CTBHMAX arpeCCHBHBIX BEINECTB B ONPEACACHHBIX MpeAcnax.

JIOMOMHUTE TLbHOM KOHCEpPBALMU 000PYI0BAHMA HA BPpEMsA OCTAHOBA HE Tpe-
Oyerca.

3.3 Keuezodocharabie OTIOKECHHA

OCHOBHOH COCTaBIAKOHICH XeNe30oCHATHBIX OTIOKEHHM CIIY)XKHMT COESIM-
HeHHe NaFePQO,, xoropoe cocrour u3 ¢ocdara kene3a HaTpud, IS KENe30
HAXOOUTCS B ABYXBAJICHTHOH (hopMe.

[loA OEHCTBHEM OKMCIIHMTE]IA IIPH BBICOKHX TEMIIEPATYpPaX NMPOTEKACT PEaK-
ITHA 4FeQ + 02 =Y 2F3203

CrpyKTypa OTIOKCHHH paspymIAcTCs IPH H3MCHEHHH HX (Pa30BOro COCTa-
Ba, H IIPH BBICOKHX CKOPOCTAX IIOTOKA OHH BBIBOAATCA H3 KOHTYpa. Ha mo-
BCPXHOCTH METAJUIa TAKKE CO3JACTCA 3alUMTHAA ITUICHKA (KHCIOPOAHOE IIO-
KPBITHE).

3.4 Xene30CHIHKATHRIC OTJIOKCHHA

OCHOBHOM COCTABIAFOIICH 3THX OTIOKCHHH ABIIMIOTCA MHHEPAIbI B BHIC
AKMHUTA (Na20'Fe'203'4 8102), HATPOMHTA (N&zO*AleyS S102‘H20) A APYIUX
MONOOHBIX MHHEPAJIOB, B KOTOPBIX MOIYT IPHCYTCTBOBAaTh KAK ABYX-, TaK H
TPEXBAJICHTHBIC (POPMBI JKENE3A. -

CIoM OTIMOXKCHHMH, HETIOCPEACTBCHHO NMPHIICTAKIMMK K METANILY, COCTOHT, B
OCHOBHOM, H3 33aKHCH >ene3a. PaspymieHue CTpyKTyphl OTJIOKCHHH MPOHCXO-
JUT IPH OKHMCICHUM KHCJIOPOAOM ABYXBAJICHTHOIO XKEIIC3a H IEPEX0AE €ro B
TPEXBAJICHTHBIC (POPMBI.

HeoOxomuMo MMETh B BHAY, YTO CHIMKATHBIC OTIHOKCHHA, KAK MPABHIIO,
HMCIOT BECbMA MPOYHYIO CTPYKIYPY, BOCAHHO CBA3AHHYIO C METAJUIOM. OTO OC-
JTOKHACT TMPOLECC pa3pYINEHHA HX CTPYKTYPHBIX CBA3CH M YIAJICHHE OTIOXKC-
HHH.

B pAne cny4aesB KENC30CHIHMKATHBIC OTNOXXCHHA IUIOXO0 YAAIAKOTCA C IIO-
BCPXHOCTH METAJUIA, JAKE B PAaCTBOPAX CEPHOH U COJMMHOM KHMCNOT. PacrBops-
FOTCA MOAOOHBIC OTJOKCHHA ML LPH JOOABICHHUM K CEPHOM HJIH COJITHOM
KHCJIOTS MJIABHKOBOM KHCIOTBHL. O4YHCTKA MOBEPXHOCTH METAJLIA C TMTOMOHIBLIO
MPHMCHCHUA NAPOBOJOKHMCIOPOAHOM TEXHOJOIHH OT JKENE30CHIMKATHBIX OT-
JIOXKCHAH BECBMA 3aTPYAHUTEIIBHA W 3249aCTYH0 HEBO3MOXKHA. B 3THX Ciy4aiax
HEOOXOAUMO NPEIBAPHTEIBLHOC TPABICHHE KHCIOTOH MO CHCHHAIBHOMH
TEXHOJIOTHH C  I[OCHCAVIOLIEH  MAPOBOJOKUCIOPOAHOH  JOOYHCTKOH,

MACCHBAIUCH H, €CIH TPEOYECTCA, KOHCEPBALHCH
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3.5 KajgsnueBbIe O0TJIOXKECHHS

OcHOBHasA COCTABILIIOINAA KANTbLMEBBIX OTJIOKCHHMH — (ocdarT xambpuus
(nopagka 50 %). B Takux oTnokeHuAX coaepKarcia 0ObIMHO OKCHABI JKele3a B
pa3HbiX ¢opMax B 3aBHCHMOCTH OT BOJAHO-XHMMHMYECCKOIO PEKHMA 3KCIUTyaTa-
IIMHA KOTJIA.

[lon AeHCTBHEM KHCIOPOIA KEJE30COACPKALIHE COCTABIAIOUIME OTJIOXKE-
HUA OKMCILIOTCA, 3TO CIOCOOCTBYET Pa3pyIICHHUIO CTPYKTYPBI OTJIOMKCHHIA.
YuurbiBas, YTO BOSHHKHOBEHHE 3TOr0 BHAA OTJIOXCHMH OOYCJIOBJICHO NMPHKH-
naHueM (poc(paTHOTO INIaMa, UX CTPYKTYpa JOBOJIBHO JIETKO pa3pyluaeTcs NMpu
OKMCJICHHH ABYXBAJICHTHBIX (JOPM Kkejie3a, H 3aTEM OTIOKCHHS IMOTOKOM BOABI
(nmapa, mapoBOAAHON CMECH) BBLIHOCATCA M3 KOHTypa IPH AOCTATOYHBIX CKOPO-
CTAX CpEIB.

3.6 OxkanuHa

OCHOBHOHM COCTaBJISIOIIEH OKAJIHHBI ABASCTCA MarHeTur FesOy4. OHa obpa-
3yeTcd, KaK MPAaBUIIO, B NMAPONEPErPEBATENIX MPH TCMIICPATYpaxX, MPEBHIIIAL0-
IMUX JAONYCTHMbIE A JAHHOIO MeTaia 3HAYeHHd. CTPyKTypa OKAJIUHLI
BeCbMa MPOYHAA, TUIOTHO CBA3aHA C METAJLIOM.

[Tox cnoeM OKaMHHBI OOBMHO HMECTCA IMOACIION ABYXBAJICHTHOIO KEJIE3a,
KOTOPOE M OKHCIACTCA KHCIOPOAOM, YTO MOXKET NMPHBOAUTE H K Pa3pyLICHHIO
OCHOBHOHM CTPYKTYPS! OKAJTHUHEL.

HeobxoauMO ¥MMETHL B BHAY, YTO HMPOLIECC OYMCTKH MOBEPXHOCTEH HArPEBA
OT OKAJMHBI NMPOTEKAET CIOKHO H TpeOYIOTCA CHNCHHUANLHBIC NMPHEMBI I €€
pa3pyLICHHA H YIAJEeHHI U3 KOHTypa.

B page ciay4aeB yAancHHE OKAJIMHBI METOAOM NAPOKMCIOPOAHOU OYHCTKH
BOOOINE HEBO3MOXXHO, YTO BBIABIACTCA B IPOLECCE HMCCICAOBAHMA OOpPA3LIOB

TpYO.

3.7 Koim4eCTBEHHBIC IOKA3ATeIN

Konu4ecTBO OTNOXKECHUH Ha BHYTPCHHCH IMOBEPXHOCTH TPYO TAKKE MMECT
JHAYCHUE NPH BHIOOPE CXEMBI H TEXHOJIOTHM OYHCTKH.

[TpH 3HAYHTEILHOM KOJHYECTBE oTnokeHHH (400 r/M° — B ra30MasyTHBIX H
600 r/M° — B MBUICYTONLHBIX KOTIAX) BOSMOKHO IPHMEHCHHE KOMOHHHPOBAH-
HBIX MCTOJOB OYMCTKH, MACCHBALMHM H KOHCEpBALUMM. B KauecTBe NEpBOU CTa-
UM 00pabOTKU MOXKET OBITH HCIMOJIB30BAHA KHUC/IOTHAd OTMBIBKA, BTOPOH (OC-
HOBHOH) — MAPOBOJOKHCIOPOAHASA MM NMAPOKHUCIOPOAHAsS OYHCTKA H ITaCCHBA-
1158

B paze cay4aes, no cornacosanuio ¢ BTH, moxer ObIrs NpHMEHEHA TOJIb-
ko I'IBKO u I1 0e3 rlyennapmeﬂbﬂoﬁ 00paboTKH KHCITOTON JAXKE IIPH OTNOXKE-
Husax Gosiee 400 r/M° At rasoMasyTHeIX H 600 1/M° A1 MBUICYTONLHBIX KOT-
JIOB.
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Koaddument 3¢ dexrHBHOCTH OUMCTKH, Y0, pACCYMTRIBAKOT IO hopMye
4 TPUHIIHITHAJLHLIE CXEMAI BBOJAA KHCJIOPOAA

4.1 Kucjiopognasi yCTaHOBK2

OuncTKy cauTaroT 3PPECKTUBHOM

rae Gy

ll_l .ii.i

HCTOYHHKOM KHCIOPOAA MOXKET ObITH CTALMOHAPHAA PEUMNHCHTHASA yCTa-

HOBKa C Ia3000pa3HBIM KHCIIOPOIOM

HAA YCTAHOBKA C KHAKHM KHCIOPOAOM (PHCYHKH ]

Pucynok 1 — ABToMOOMIIbHAS Ira3HPHKAINOHHAS KHCJIOPOAHAS YCTAHOBKA
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NCYHOK 2 — ABTOMOOUMNbHAA rasuPpUKANHOHHAA KU CJIOpPOAHAS YCTAHOBKA
-6 M (oOmuit Buj)

Lienecoobpa3Ho cO3aHHE HA KKIOH I;ICKTPOCTAHIHHA MHOIOLICIICBOH KH-
CJIOPOAHOM YCTAHOBKHM AJI OYMCTKHM. MACCHBALMH H KOHCECPBALMH SHEProodo-
PYAOBAHHA (KOTIA, TYPOMHBI, NMAPONPOBOAOB, MOAOIPEBATCIICH BHICOKOIO JAB-
JICHHUA).

[Ipu nposeneHuu pabOT UCHOJIB3YIOTCA CIICHHAIbHAA MAMIHHA U EMKOCTb
U1 TIEPEBO3KY XKHAKOIO KUCIOPOoAa, 000pyA0BaHHAA HATPEBATEIIEM JIA Mpe-
BPALUCHHUA XHUIKOr0 KHCIOpOAd B ra3000pasHbIi U KOMIIPECCOPOM LA MOJAAYH
€ro B CHCTEMY.

[IpuMeHMOTCS ABTOMOOHIBLHBIE Ta3U(PHKALUMOHHLIC YCTAHOBKH Al'Y-6M
unu AI'Y-8T Ha 6a3ec mammubl KaMA3 (MA3) ¢ eMKOCTBIO 6 T AJIA JKUAKOIO
KHCI0POAa.

EMKOCTH AJ14 MEPCBO3KU KHCIOPOAA, HArPEBATE)b IJIA MPEBPAILNCHHA KH-
CJIOPO/Ja B ra3oo0pasHbIii ¥ KOMIIPECCOP INODKHBI O0ECIICYUBATh NOAAYY KH-

CIOpOAa B KOHTYP, KOTOPAs 3aBHUCHT OT MAPOMPOM3BOAMTCIABHOCTH KOTIA H
OooKHa coctaBaAaTh ot 200 go 800 kr/4 ra3000pa3HOro KHCnIopoaa. -

(
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[ — xHcnmopoAas ra3svuUKaIMOHHAs] YCTAHOBKA, 72 — eMKOCTE JUIA XHIKOTO KH-
CIOpOAa, JO3UPYEMOI'o B TPakT, 3 — HacoC I JO3UPOBKU M CO3TaHUA TpeOyeMoro
JABJICHUS JO3HPYEMOI'0 KHUCIOpOAa, 4 — UCHApHTEND WIA 1peoOpa3oBaHUs KUAKOTO
KHCIIOPOJA B Ta3000pasHelf, 5 — KMUCIOPOAHBI MaHOMETp, 6 — eMKOCTD IS HAKOII-
JTCHHUI H XpaHECHHA XHUAKOre KHCIOpOoJa, 7 — JIMHUS IIEPEIMBa XXUJAKOIO KHCIOpOIa

B pabo4yyr0 eMKOCTb.

PucyHox 3 — IlpuHOUNHAJbHAs cXeMa rasHPUKANUOHHON KHCJIOPOAHOM
yCTaHOBKM

[Togsomsmue xHCTOpPOA TPYORI AODKHBL OBITh CTAILHHBIMH BHYTPCHHHM
araMeTpoM or 20 MM g0 40 MM ¥ paCCYMTAHBI HA JaBJICHHE, CO34aBACMOE HC-
TOYHHKOM KHCNOpoaa. [IpuHuMIManeHad CXeMma MOoJaYH KHCIOpOoaa Ha OJIOK
IpUBEACHA HA pUCYHKE 3. IIpaBuia pabOThl C KUCIOPOAOM PACCMOTPEHBI HIDKE

(cM. paszen 3).
4.2 CxeMbl BBOA2 KHCJIOPOAA B IHEProdi0Ku (KOTibI)

Kucnopoa k 3HEprobyioky (KOTIy) CASAYET MOABOJWTE BO BCACKRIBAIOLIMHA
TPyOOIIPOBOA, MHTATEILHOIO HACOCA WM B HAMOPHBIA TpyOomposoxn. IIoaxro-
JeHMe TPYOONnpOBOAa, MOAAIOMICIO KHCIOPO, K IMUTATCIbHOMY TPAaKTy CO CTO-
pPOHBI HANIOPHOM 9ACTH NMHMTATEIHHOrO Hacoca obecnedusact Oolree Gmaronpu-
ATHBIC YCIOBHA Pa00THI 060pYyA0BAHHAL.

PacTBOpMMOCTH KHCIOPOAA IPH TAKOH MOAAYE €ro BEChMA 3HAYUTECIHHA M
cocraBgeT 35 r/kr mpu 150-200 °C.

Ilpu moaBoae KHCIOpPOAA K MHTATEALHOMY TPAKTy CO CTOPOHBI BCACHIBAIO-
IICH YaCTH NMHTATECIBHOIO HACOCA PACTBOPHMOCTh €I0 B NHTATEAHLHOH BOAC
cpaBHHTCIIBHO HE3Ka: 0.2 r/kr mpu temneparype 200 °C. D10 He mosBosaser
obecricunTh HEOOXOAHMYIO KOHLCHTPALMIO KHCIIOPOAA B MHTATCALHOH BOAC U
MOXKET MPHBECTH K OTKIFOYCHHIO HACOCA B ABYX(A3HOH CpeAe, YTO YMEHBUIACT
HAIC)KHOCTH paboThl 000pyAOBAHUA.

CTauMOHAPHAA IKOJOTHUYCCKH YHMCTAS KHCIOPOIHAA YCTAHOBKA IJIA OYHCT-
KH # NAacCCHBAUHH 00OpYHOBAHHA NPAMOTOYHOrO KOTJIA, NPUBEACHA HA PUCYH-

K€ 4. 2 HA PHCYHKE 5 — QHAIOrHYHAA YCTAHOBKA 411 0apadaHHOIo KOTIa.
11
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1 — eMKOCTH IS KHUCIIOPOJa;, 2 — TMHHUA ITOABOa KUCIOpoa; 3 — ITOBHIIAIOIIMY rpeofpazoBaTelph AaBIeHNS, 4 — IIMTaTEILHBIN
TpaKT IMpAMOTOYHOI0 KOTJIa; J — AeaspaTop; 0 — IMTaTeIbHBIM Hacoc, 7 — 9MeKTPONpHUBO, 8—1( — IIOBEPXHOCTHEIE ITOZOrpPEBaTeNU
BeIcokoro faBienus (IIBI1), /1 — KOHIeHCaTHRINM TpakT, 2 — KoHAeHcaTop; I3 — KoHgeHcaTHEIe Hacockl (KOH-1), 14 - nosepxHo-
CTHEIE IoforpeBaTenH Hu3Koro JapiieHus (IIHM), 15 — mrratHad apMaTypa;, 16 — apMaTypa Ha KMCIIOPOIHEIX JMHHAX, [ 7 - 6ycTep-
HEIH HAcoC.,

PHcyHOK 4 — JKO0rHIeCKH YHCTasi KMCIOpoJHasl YCTAHOBKA IS OYMCTKHA M NACCHBAIMH 060pyI0BAHHS NPAMOTOYHOT'0
KOTJ/1a
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[ — eMKOCTh A1 KHCIIOpOoAa; 2 — THHHUA JIOBOAa KPCIOpoJa;, 3 — JIOBRIAIOUMHT Ipeobpa3oBaTeilb AaBlIeHUS, 4 — IUTATEIbLHEN
TpakT GapaGaHHOrO KOTIa, J — JeaspaTop;, 6 — IIMTATENBHEIA HACOC, 7 — 3IIeKTpolpuBog, 810 — IOBEpXHOCTHBIE MOAOTPEBATEIH
BricoKoro AaBineHud (1IBL), /1 — xoHAeHCaTHEIH TpakT, I2 — KoHAECHCAaTOp, 3 ~ KOHAeHcaTHBIe Hacockl (KOH-1); 14 - 1i0BepxHoO-
CTHBIE TTOJIorpeBaTeNd Hu3koro gasieHus (ITHM); 15 - pononHUTENpHAS THHUA II0ABOJA KUCIOpoJa;, 16 — oryckHble TpyOh! cUCTe-
MBI LMpKY/Lsym;, 17 — 6apabaHHBIN KoTell, [8 — BOAAHOM SKoHoMak3ep, 19 — 1rraTHag apMaTtypa;, 20 ~ apMaTypa Ha KMCITOPOJHEIX
1}1513175°0.4

PucyHOK 5 — IKOTOradecKky yicTast KHCJIOPoJHAsE YCTAHOBKA [UIs1 OUMCTKH M MaccHBaliuM obopyronanus 6apabanHoro
KOT/1a



5 HOJATOTOBUTEILHBLIE PABOTHI

Meponpuarug npH nmoAroroeke k nposeaermo [TBKO u I1 Bxmrovaror:

- BBRIpE3Ky 00pa3LioB TPYO HMOBESPXHOCTCH HArpeBa H ONPEACNCHHE KOJIHMYC-
CTBA H COCTaBA HCXOJHBIX OTIOKECHUH HA BHYTPCHHCH NIOBEPXHOCTH;

- TIPOBCACHUE pacdyeTor U paszpaborky cxemsr [IBKO n Il ¢ yyerom kon-
KPETHBIX XapPAKTCPUCTHK 000Dy A0BAHHA X MECTHBIX YCIIOBMH,

- OTIPEACNICHUE OCHOBHBIX TCXHONOTHYCCKHUX YCIIOBHH,

- cozmanne padoueit mporpaMmsel [IBKO u I1;

- MOHTaX:

- BPEMERHBIX 3JIEMEHTOB CXCMBI (€CITH OHU TPEOYIOTCS), pACCHMTAHHBIX
HA MakCHMAaJIbHOE pado4ee JaBICHHUE B KOTJIC,

- TMHMHM NOABOAA KMCHOpOoAa Kk Jueprodbmoxy (xoriay, IBJl, murarens-

HOMY HAacocy);

- MOHT@X, IMPOBEPKY U HANaaky paborsl nmpoOOOTOOpHBIX YCTPOMCTB (1o
COTJIACOBAHHIO C OPraHu3aLucH, npoBoAAmei oOpaboTKy);

- CO37aHHE 3amaca 06ecCoIeHHOH Boap! (He MeHee 500010000 m);

- obecneycHHEe HeoOxoammoro xojamuecrsa kmcmopoaa (5,0-15,0 1, tab-
maiel 1 U 2);

- HOArOTOBKY XMMJIIA0OPATOpHH il NPOBCACHNA aHAIH30B,

- MPOBEPKY rOTOBHOCTH pabOTHI BOAOIIOATOTOBHTCILHON YCTaHOBKM (BITY)
HA MOJHYI0 MPOM3BOAUTEILHOCTD,

- obecmeycHue MONAYH HEOOXOAMMOro KOMHYISCTBA OOECCONEHHON BOIBI
(100-600 1/4) B Te4eHue 15-30 9 B 33aBHCHMOCTH OT MAPONPOH3BOAUTEIIBHO-
cTH KoTaa (cM. Tabmuie! 1 u 2);

- UCK0YCHHE (110 BO3MOXHOCTH) B niepuox IIBKO u I'I mpoBeacHus myc-
KOBBIX ONEpaliyil Ha APYTHX KOTHAX,

- oOecneueHHE BO3MOKHOCTH BKIKOYeHHA B paboty bOY;

- MOHTX IIYMOrIyIHTERS (IMPpH HEOOXOAUMOCTH) HA BHIOpPOCE mapa B ar-
mocQepy;

- BOJHYIO IPOMBIBKY KOHACHCATHBIMH HAaCOCAMH TPAKTA HHU3KOTO AABICHMSA
C OPEHUPOBAHUEM J€a3paTopa Nnpu padoTe MUTATEILHOI0 HACOCA HA PEIHPKY-
IAUUEO (0 NMpEKpallicHuA 3abuBanus ceTok Ha Bcace [1OH);

- OYHUCTKY KOHICHCATOPA U ACA’PaTOpa OT 3arpA3HCHHM,

- obecnedcHue cOpoca napa B atmocepy mpu 30-40%-HoH Harpy3Ke KOTHa;

- BBINIOJIHCHHE TPEOOBAHMH TCXHHUKHU O€30HACHOCTH,
a Taroke 19 6apabaHHBIX KOTJIOB HEOOXO0HUMO:

- IMPOBCACHHE 00pabOTKH MpM OTKIIOYEHHBIX HAacocax (ochaTHpOBAHHA H
OO3HPOBAHUA THAPA3HHA U AMMHAKA,;

- OTMBIBKY KOTJAa OOECCOICHHOH BOAOH A0 AOCTIDKCHUA 3HAYCHHA JJICK-

TPONPOBOAMMOCTH KOTJIOBOM BO/JBI, HE TMPECBHINAIONIETO aHAJOTMYHLINA IMOKA-
3aTesIb HCXOAHOU 00eCCoICHHOM Oonee 4eMm Ha 1-3 MkCwm/cMm.
14



Tadnuua 1 — Pacger noTpebHOCTH B KHUIOPOAe NpK NPOBeleHNM NapoBoJOKH-
CIOPOAHOH OTMCTKH, NMACCHBAIMHA M KOHCEPBAUUH NPAMOTOIHBIX KOT/IOB

[ Tpom3BsSAMTENBHOCTS, T/Y,

MonmHocTe _IIpH 3ke, % | KoHIIeHTpa-
O1oKa, | IS KHCTTOpO-
MBT 100 40 fa, F/Kr

160 270 110 1
2

_ | 3

300 950 400 1
2

_ |3

500 1650 660 1
: 2

__ |3

800 2650 1060 1
2

3

S S il i il

Ta6numna 2 — Pacder noTpeGHOCTH B KHGIOPOJe NP TIPOBEACHHH ITAPOBOJL0-
' KHCJIOPO/THOM OYHCTKH, aCCUBAIMHA W KOHCepBaluy GapaGaHHLIX KOTJIOR

S e S e —

HpOHS;BOMI‘QJIBHOC'H: KOT- Kor&zerlipamm mcﬁ:-pona Hpofmnom{- OOmuis |
j1a, T/9, IIpH Harpyske, %o ) /KD TEILHOCTD pacxoj

n pacyeTHas | oIpe/ens- AV, | xucaopona, |
100 B KOTJIOBOM | eMas B Iiape Kr/4 1,33 304 |
BOJE - 0OpabOTKH |

50 20 3 2,9 50 |
6 3,0 60 18

75 30 3 2,5 73 Jr 2,3
B 6 30 90 2,7 |

160 65 5 2,5 165 | 52

. 6 3,0 195 6,2

210 85 | 5 2,5 215 6,5

- |6 30 255 8,0
420 170 5 2,5 425 130 |
|6 1 3,0 510 | 155 |

500 200 5 2,5 500 | 15,0
] 6 3,0 600 | 180 |

640 260 S 25 | 650 20,0

6 3,0 780 | 250

Y JKpaHb! KOTIIA pas/eleHbl Ha [Ba KOHTYpa.




S.1 HpuMmep moarorosureasHbIX pador s nposeienns IBKO u I
NPSAMOTOYHOI0 KOTJAA

Ilepea nposeacuueM IIBKO wu IT 0bopyaoBanus nMpAMOTO4MHOIO KOTHA HE-
00X0IHMO 00EeCTICUHTE:

~ 3amac KHCI0poaa,

- NOABOJ KMCJIOPOZA BO BCACBIBANOLIMH TPYOOIIPOBOI MUTATEIFHOIO HACOCA,

- MAKCHMAIBHO BO3MOYKHBIH 3anac 09¢CCOJICHHOH BOMDI,

- MAaKCHMAJIbHO BO3MOXKHYIO NPOU3BOAUTEIRHOCTD BITY

- roToBHOCTh Om04HOM obeccomuBaromecH ycraHoOBKH (bOY) x pabore mn
MpH HEOOXOAUMOCTH €€ BKIIHOUCHHE,

- MAKCHMAQJIbHO BO3MOXKHBIH COpOC mapa B KOHACHCATOP M Pa3sMbIKAHHE
KOHTYPa H3 KOHICHCATOpA B UMPKYIALMOHHBIH HIM COPOCHOM KAHAN C IOA-
MHUTKOHM XHMHICCKH 0becconenHon Bogod (XOB) BOY;

- HAJCXKHYI0 paboTy nmpob0ooTOOPHBIX YCTPOKHCTB,

- TOTOBHOCTh XHMHYECKOH TAOOPATOPHH K MPOBCACHHUIO aHATH30B 1A OIl-
pPCIOCIICHUA COACPKAHMA JKENE3a, KPSMHHEBOH KHCJIOTHIL, MEAM, KHCJIOpPOXA,
3IeKTPOLPOBOIHMOCTH, a TAKKE KECTKOCTH;

- cobnroAcHUE HEOOXOOUMOM TEXHHKH 6€30MACHOCTH IpH padoTe C KUCTO-
POLOM.

Kpome Toro, nmt opsaMoroyHoro xoraa 300 MBT MOHTHpPYIOT cOpOCHOM
TPyOONpOBOA JAHAMCTPOM HE McHee 250 MM OT HAmOpHOIo TPyOOIpOBOIA
K3OH-1 no cOpocHoro kanana.

HUcxoad U3 MECTHBIX YCIOBHH, JAHHBIA NEpedeHb MOXKCT ObITh AOIMOJHEH
IIPH TIOATOTOBKE TporpaMMel mposeacHua IIBKO u I1.

3.2 O0bem HOAroTOBUTENLHLIX padoT Jiasi mposeaeHus HBKO u I
fapadaHHOro KOTJIa

Ilepen nposeacuueM IIBKO u I'1 6apabansioro xorna HeoOXo0auMo:

5.2.1 CexuMOHMPOBATh KOJICKTOP HIDKHHX TOYCK (TIEPHOAMYECCKOU IPO-
AyBKHM) Ha [ABE HIH YETHIPE YaCTH B 3ABHCHMOCTH OT IMPOHM3BOAUTCIHLHOCTH
KOTJIa U HCTOYHHKA KUCIIOPOJA IS JOCTHKCHHA HEOOXOOHMOM KOHIECHTPA' YH
KMCJIOPOA2a ¢ HHAMBUAYAIbHEIM COPOCOM NMPOAYBOYHOM BOABI B OapOoTED MM
PACLIHPUTEIL IEPHOAMMECKON MPOLYBKH.

5.2.2. CMOHTHPOBATH JHHUIO NMOABOAA KHCIOPOAA OT -HMCIOPOTHOH ycra-
HOBKH B KAOKAYIO CEKUHIO KOJLIEKTOPA.

5.2.3. CMOHTHpPOBaT» AONONHHUTEIILHBIC TPYOONMPOBOABI C YCTAHOBKOH HA
HHX apMaTypsl B HWJKHUE KOJUIEKTOPHI 3KPAHOB IJIF YBEIHYCHUA 3(P(PEKTHBHO-
CTH DPOAYBKM H BBCA KHCJIOPOJA.

IlpM anune komrekropa >3,5 M H OJHOH NMPOAYBOYHOH JTHHHH CMOHTHPO-
BATb ABE JOTOJHETCIbHBIC JIMHHH OJMKE K TOpHAM KOJUIEKTOPA.

Iipn anune KoJUiekTOpa <2,5 M M OJHOM MPOAYBOYMHOH JIHHHH CMOHTHPO-
BATH OJAHY JOMOTHUTCIBHYH JTHHUIO.

16



5.2.4 CMOHTHPOBATE MHHHIO NMOABOAA KHUCIOPOAA OT YCTAHOBKH B Hamop-
HBIH TpyOOmpoeoA ITJHa.

OpHEHTHPOBOYHBL(H NEpEeUYCHb TPYOONMPOBOAOB M apMATypei 1A IMOABOAA
KHCJIOPOAA:

- TpyOnr! AmuHoHu 10 200 M ¥ mmamerpoMm [y 20 (32x6), J, 32 (42x5), A, 40
(51x35,5);

- BCHTHJIH 3alOpHBIC AuaMmerpamu /i, 20, 32, 40 ¢ marpyOxaMu mOJ IpH-
BaAPKy, MaKCHMAJTLHOC KOJIHYEeCTBO 14 mT. (B 3aBMCHMOCTH OT CXE€MBI OOpa-
O0TKH).

5.2.5 JImawmn noasoaa KHCIOpPOAA CMOHTHPOBaTb W3 TpyO M3 Craid
OX18HIOT mnu cramu 20 (A1a mMOCTOSHHOM CXeMbl), HiH 12X1MD (nisa Bpe-
MCHHOH CXxe¢Mbl). BHyTpeHnwd mguaMerp TpyO HODKCH OBITB HE MEHEE
20-40 mMM. JIuHuA noaauM KMCIOPOAA AODKHA OBITH PACCYHTAHA H OIPECCOBA-
Ha HA pabodce nasacHUE B 6apabaHe KoTma.

5.2.6 YCTaHOBUTH KHCJIOPOAHLIC MAHOMETPHI HA JIMHHMAX, MOABOIAIIHX
KHCJIOPOA:

- IIEPE BXOAOM B CEKIIHHM KOJINEKTOPA NEPHOIUICCKON NMPOAYBKH,

- B MECTE MOABOAA KHCIOPOJAa B HANOPHBIM TpyOOMpOBOA IHTATEIHLHOTO
HACOCA.

5.2.7 IlposecTd peBU3MIO BCEH apMaTypsl KOTiIA, CBA3AHHOM C ITONA4CH
KHCIOpoaa. MCKmounTe HAMHYME MACTA B CATBHHUKOBBLIX YIUIOTHEHHIX INTO-
KOB. Hanuuue macna xamezopuuecku 3anpewaemca!

5.2.8 Orraymurs HesaaeHcTBoaHHbe B [IBKO u I1 munumM, CBA3aHHBIE C
OOLIM KONNEKTOPOM MEPHOTHYCCKOM MPOIYBKH.

5.2.9 ObecneumTs:

- 3amac KMCIOpOAa 5-25 T M YaCOBYIO NMPOH3BOOATCABHOCTD KUCIOPOJAHOH
YCTAaHOBKHM npHMEPHO 350-+700 Kr/y;

- 9acoBOHM pacxon obeccomeHnor Boael 100-230 1/94 B TeucHue 30-50 v,
T.€, oOmMii pacxox OOCCCONCHHOH BOABT OPHCHTHPOBOYHO COCTAaBUT S000-
15000 T1;

- copoc 100-250 1/4 mapa B armochepy wm yepes bPOY B xoHaeHcaTop u
Janee B COpOoCHOM kaHan. Ha sexnmone cOpOCHBIX NapONpOBOLAOB B aTMOC(epy
JOJDKHEI OBITH YCTAHOBICHBI MIYMOLTYIIMTEIH, €CIIH 3TO HEOOX0AHMO.

5.2.10 IIposepuTe H HANMAIUTE pabOTYy MPOOOOTOOPHBIX YCTPOHCTB.

5.2.11 lloaroToBuTk XHMNIA00PATOPHIO K MPOBEACHHIO aHATIH30B IO OMpeE-
OCTICHMIO COACPXKAHUA >KEIe3a, MCIH, KpEMHHEBOH KMCIOTHI, (oc(haToB K KHU-
CIIopoaa, a Take pH u >kecTrocTH.

6 CXEME IPOBEJAEHUA NAPOBOJOKHCJIOPOIHOH
OUHCTKHA X TACCHBAIIHH HA DHEPTOBJIOKAX (KOTJIAX)

6.1 Cxema nposexenust IBKO u I1 Ha npaMoTouHoM KOTJI€

ITapoBoaOKHCIOPOAHAA OYHCTKA M NMACCUBALMA NMPOBOIATCA II0 IUTATHOM

cxeMe KOTaa npH ero pacronke (npu 30-40%-HOH HArpy3ke).
17



BonokucnopoaHon o00padoTke (PUCYHOK ©6) MOABEPrarOTCI BHYTPECHHHE
nopepxHocTu 11B/] (110 BOAsSHOM CTOPOHE), BOAAHOM 3k0oHOMaun3ep, HPY, BPY,
CPY mo B3, mapoxucnopoanon oOpaboTke — BHYTPEHHHE [IOBEPXHOCTH Mapo-
neperpesarenc (LLTITI, KIIT). Kucmopoa BBoadar BO BCaChiBaKOIIMU TPYyOO-
IPOBOJA MUTATEHLHOI0 HACOCA.

[TapoBOZOKHUCIOPOAHAA OYHMCTKA H MACCHBALMSA BHIMOJIHAKOTCA IPU OTXKIIO-
YEHHOM TypbmHE M cOpoce mapa B atMoOc(epy, mpoMnaponeperpeBarclib 1 Ia-
POMPOBOA TAKKE MOABEPIrarOTCA MACCHBAIMH C BBIXJIONMOM Napa B arMochepy
HJIM KOHACHCATOP.

6.2 Cxema nposegenust IBKO u H na 6apabanHomM KoTtJie

IlapoBonoxucnopoaHas OYMCTKA M MACCHUBAIMA NPOBOAATCHA MO IHTATHOH
cXeMe KOTJa npu ero pacronke u 30—40%-HoH Harpy3ke. BogoOKHCIOpPOIHOIM
00paboTKe moABEpPraroTCA 3KpaHHBIC NMOBEPXHOCTH KoTna, Tpybdarka IIB]l C
BHYTPEHHEHU CTOPOHBI (TIpH OJIOYHOH CXEME CTaHLMH), BOAAHOH 3KOHOMAHU3EDP.
[Taponieperpesarei> U NapoONpPOBOA OYMINAKOTCA M NMACCHBHPYIOTCA CMECBHIO
COOCTBCHHOIO Inapa ¢ KHCIOPOIOM.

[TapoBOAOKHCIOPOAHAA OYMCTKA U NMACCHBAIMA BBIOAHAKOTCT OPH OTKIIIO-
YCHHOU TypOHHE H cOpoce mapa B arMoc(pepy. Ecim B cXeMe KOTIIAa HMEETCA
NPOMEKYTOYHBIA TIAPONEPErpeBaTE/b, OH TAKKE IMACCHBUPYETCS C BBIXJIOIOM
nmapa B atMoc(epy MM KOHACHCATOP. Ha BLIXJIOIIE COPOCHBIX MApONMpPOBOIOB B
atMochepy A0KEH ObITh YCTAHOBIICH LIYMOTIYIKTENNb, €CJIM 3TO HEOOXOAUMO.

A1 06paboTku BHYTpeHHHX noBepxHocTed [1B/] m 3xOHOMan3epa KHCIIO-
POJ BBOOAT B HANOPHBIK TPyOONPOBOA IMHTATEIABHBIX HACOCOB HJIH B JTHHHIO
IUTATEALHOW BOABI MEPEM Y3IOM INUTAHHA KOoTna. [ma oOpabdoTkm 3KpadHBIX
MOBCPXHOCTEH KHCIOPOA MOAACTCA MM B OOINHM KOJICKTOP HIDKHHMX TOYCK,
OTKy/Zla OH 4Y€pe3 JTHHHUH NESPHOIHYCCKOH IMPOAYBKU MOCTYNACT B HIDKHHE KOJI-
JEKTOPHI 3KPAHOB (B CTOSKH IPH MX HAJWIHHM B BBIMYCKHOH CHCTEME KOTIA).
OAHOBPEMEHHO C 3KOHOMAWZCPOM M IKPAHHBIMM MOBCPXHOCTAMM 00padarthi-
BACTCA KHCIIOPOAOM HapoIneperpeBareib (PHCYHOK 7).

Bce ?KpaHHbIE NOBEPXHOCTH pasOMBAKOTCA HA ABA—YCTHIPE KOHTYpa, KOTO-
pblc 00padaTLIBAXOTCA MOOYEPEAHO. B KaKIABIM KOHTYP BXOAAT OJHH U3 OOKO-
BBIX H (D)POHTOBOH HJIH 3aJHHUH IKPAHBI.

7 TEXHOJIOTHAS NPOBEJAEHMSA NMBKO H 11 JHEPTOLJOKOB
(KOTJIOB)

7.1 Texnoaorus nposeaeHuss IIBKO u I1 npamoTo4Horo xoria

locneoosamenvocms obpabomxu.:
Dtan 1. BomokucaopoaHas OYMCTKA M MACCHBALMA TPAKTA OT ITHTATC/Ib-
HBIX HACOCOB 10 BCTPOEHHOM 3aJABHXKKH IPOBOIATCA B PACTONOYHOM PEXHME

npu 30-40%-HOH HArpy3Ke KOTJA, AO3HPOBKE KHCJIOPOJAA HA BCAC MUTATECIH-
I8
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KOH-1, KOH-2 - xoHJAeHcaTHBIe HAcCOCHI TepBoii M BTOpoM crymeHM, bOY - OnouHadg ofecconmBarollias YCTaHOBKA;
B-1, B-2, B-3 — zaasuxxu;, bH — 6ycrepHsiit Hacoc, IIOH — murarenpHelit 3mekTpoHacoc; 1B/l — nogorpeBaTend BRICOKOI'O AaBie-
Hus, PIIK — perynsrop marateibHOM Bogpl, OKO — 3KkoHoMaM3epHEIe ITOBEPXHOCTH HarpeBa, JKP — sKpaHHEBIE ITOBEPXHOCTH Harpe-
Ba, B3 — BcTpoeHHbIe 3aaBimkky;, Jp-1, [p-2, Op-3 — ApoccensHele xianaHu, BC — BcrpoeHHBIN ceraparop, PC — pacmupurens,
[le - naponeperpesareinbHbie roBepxHocTH, [Tle — mpoMexyTouHeIit naporieperpeBarelns; 11K ~ nmpexoxpaHuTenbHEIE KilallaHbl,
[1-1-I1-6 — sagsmxay, I — BeIxtont B arMocdepy; ['T] — rinasHeIi aporpoBof: X111 — TpyGorpoBo XOI0AHOIO IIPOMITEpErPeBa;
['TIIT — TpyGompoBox rops4yero mpommeperpesa, [ICBY - myckocGpocHoe OhIcTpofeicTBYIONEE yCTpoicTBO, -7 — Reasparop;

L{BJ1 — mymveap BRICOKOT'O AaBiieHus TypOunsl, LIC]] - mwiuHap cpeatero fgasnenud TypOoussl; 1{H]] — Ipomrap HU3Kkoro fasneHMs
TypOHHEL, O, — TOUKH IT0ABOJA ra3000pa3HOro KUCIOpoaa.

PucyHok 6 — Cxema I[IBKO u Il sneprodinoka ¢ npaMuTOYHBIM KOTIOM
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HbIX HACOCOB 0 AOCTHKCHHA KOHUCHTpaumu 1,5-3 r/kr u cOpoce Boanl nepes,
B3 uepe3s pacronoynslii cenapartop. [loaaepxuBaroT TEMIECPATYPY IHTATEIH-
HOH BOABI HA MAKCHMAJBLHO BO3MOKHOM YPOBHE IIyTe€M IOJAYH I1Apa H3 MAIH-
CTpaid COOCTBEHHBIX HYKA HJIH COCCIHETO KOTHAa B Acasparop wm IIB]] 1py-
OonposogoM mmamMerpoM 250 MM, mepea B3 3a cuer ormesoro oborpeBa obec-
neanBaroT TEMIeparypy 350400 °C. OpucHrposoaHoe BpeMa 06paborkn 10 4.

B mpouecce o0paborku xaxkapie 30 MEH OTOMpalOT MpoOBI K ONpPEACIIAIOT
COACPXAHHE >Kele3a, KPEMHHCBOH KMCIOTHL, MEIH, 3JICKTPOIPOBOAHUMOCTE H
XKECTKOCTh. KOMM4ecTro KHCIOpOAa ONPENCIAOT MO CHELT:AMbHOH METOIHKE
KOKIbIE 15 MMH NPH HANAJKE €70 KO3HPOBKH H 3aTeM 4Yepe3 Kakaeie 30 MHH.
AHATM3HPYIOT COCTAaB IMTATCIbHOM BOABI, BOAKW nepea B3 wmm Boael H mapa
M3 PACTODOMHOIO CENaparopa, a TAKKE CBEKETO Tapa.

Jtan 2. IlapoxucnopoaHad OYHCTKA M IACCHBAIMA MAPONEpPErpeBaTCib-
HBIX NOBEPXHOCTEH NPOBOIATCS CMECBIO COOCTBEHHOro mapa C KHCIOPOZAOM
IIOCJIE NOAKIIOYCHHS NapolCperpeBaTeIbHOro Tpakra.

Jdna obecneyeHus HOMMHANBHBIX CKOpocreH mapa mpu 30-40%-HOH Ha-
IPy3KE€ KOTIIA JABJCHHE TOCHE NMAPOMEPErPEBATENS JODKHO TMOANEPKMBATHCA
Ha yposHEe 5—7 Mlla. KpaTkoBpeMEHHO CHIDKAIOT JABJICHHE 3a Naponcperpe-
BateneM 10 3—4 MIla. [Jnqa obecncucHns HEoOX0aHMOI0 KOMHYESCTBA KHCIO-
poza B nape (1,5 I/kr) ero Z03HpYIOT HA BCAC NMUTATEIBHBIX HACOCOB. [1poaoi-
AKHTCIBHOCTD 00PAbOTKH OPHEHTHPOBOYHO 6—10 4. AHAIM3HPYIOT TE K€ MOKA-
3aTEIM MMTATENLHON BOABL, BOABI neped B3 H CBEXKeEro 1mapa ¢ TOH X NEpHO-
JUYHOCTBIO, 9TO M H4A 1-M 3Tarne.

B npouecce 00paboTkn maponeperpeBarend BHCOKOro JaBICHHUS AP C KH-
CIOPOJAOM, IOCTYIIAET TAKKE H B MAPONECPErpeBaTeiib HU3KOr0 AABACHHA. TeM-
Ieparypa NCPErpeToro Imapa B MHMAPONEPErPEBATEIBHBIX IIOBEPXHOCTAX HE
JomkHA ObiTh Bhime 410—420 °C. YuursiBast HO3HAYHTEILHOCTE PACX0AA Napa
yepe3 naponeperpesarelib HU3KOrO JABJICHUS B IICPHOJ PACTONKHM KOTJIA, HE
CHCAYET PAaCCYHTHIBATEL HA 3P(PEKTUBHYIO OUHCTKY ITHX ITOBEPXHOCTEH HAIPEBA.

s obecnedcHua 3(PPEKTHBHOCTH OYHCTKM M NMACCHBAIMH IPOMNApOIc-
perpeBareiia HeoOXoAHMO ITPOBECTH AOHOTHHTE/IBHEIE MOHTKHEIEC PabOThI:

- MPOMMAPONEPErpeBareib A CO3AAHHA HEOOXOAMMBIX CKOPOCTEH mapa
IOJDKCH OBITH PA3ACICH HA JBA HE3aBHCUMBIX MOTOKA ITOHHTOYHO;,

- JIOJDKEH OBITH oOecmedeH MOHHTOYHBIA IOZBOA mapa, cOpoc ero mocine
IPOMIOApoIEperpeBarend B aTMocepy Wi KOHACHCATOP H JAJIEe - IHPKYILI-
LIMOHHLIM BOJOBO.

ITpu xucnopoanoi 0OpaboTKE TONBLKO MPOMMIAPONEPErpeBaTENd KHCIOPOX
nonaror Ha Bxoa KIMTa.a wm Beixox Kiills.a. KoHueHrpaumro ero moazep-
KHBAKOT HA ypoBHE 1,5-3 1/kr. [IpogomkxureIsHOCTs 00paboTku nopsaaka 10 4.

ITpu onHOBPEMEHHOH KHCIOPOAHOH 00paOOTKE INPOMITAPONEPEIPEBATELL
HH3KOI'O H BBICOKOIO JABJICHUA KHUCIOPOA B TEX JKE KOHHCHTPALUAX IOAAXOT

nepen Kilis. 4. .



[To oxornyanuu 1 IBKO u I1 6ok Bkmoyaetca B padory.

O6pa3upl TpyO BhIpe3aioT NMpH oYepeaHoM octaHoBe Oioka. KadectBo na-
POBOJOKHCIIOPOAHOMH 00pabOTKH OLIEHUBAIOT 10 HX COCTOAHHIO, T.€. 10 KOPPO-
3HOHHON CTOUKOCTH 0OPa3oBaBIIMXCA OKCHJHBIX IACHOK, MO KOJMUYECTBY OC-
TABINMXCH Ha IOBEPXHOCTH TPyOnl oTnoxeHuit. Heo6xonuMo Takke ydHTHI-
BaTh MOKa3aTeju BONHOTO peKUMa B NEpHOJ IMycka OJ10Ka.

7.2 Texnouiorus nposeaeHus [IBKO u I1 6apabannoro xotia

ITocnedosamenvnocmsv nposedenus II1BKO u IT:

JTtan 1. BoaokucinopoaHas o4YMCTKA M NaccuBalus TpakTa OT MUTATENb-
HbIX HacocOoB A0 OapadaHa xOTiAa OCYIHIECTBIAIOTCA B PACTONOYHOM PEXUME
npu 30—40%-Hoi1 Harpy3ke KOT/Ia, AO3APOBKE Kuciaopona 1,5-3 r/kr B Hanop-
HBIH TPYOONPOBO NUTATENLHBLIX HACOCOB MM HA BXOH B 2KOHOMailisep u cOpo-
ce nmapa B atMoc(epy. Temneparypy NUTaTebHOM BOJABI MOAACPXKUBAIOT Ha
MaKCHMMAaJILHO BO3MOXHOM YpOBHE, NarineHue B Oapabane xotna — no 6,4 Mila.
OpuedTHpoBoYHOE BpeMs obpabotkm 10 u.

Dtan 2. [lapoBOgOKUCHOPOAHAA OUMCTKA M NACCHBALMA 3KPAHHLIX IO-
BEpXHOCTEH HarpeBa IPOBOAMUTCA TaKXKe B pacTONOYHOM pPEXHME IpH
30—40%-H0ii Harpy3ke KOTJIa U AO3HPOBKe Oolee 3—5 /KT KHCNOpOAA B HHXK-
HHE KOJUIEKTOPHI 3KpaHOB Uepe3 NUHUM [IEPHOAMYECKOMN MPOAYBKH KOTIIAa WIH
cTtosakH. Ilap cOpaceiBaeTcs B atMocdepy. JlaBiieHrHe Ha KOTIE MOAACPKUBAIOT
Ha ypoBHe 6,4 Mlla. ObpaboTka Kaxxnoro KOHTypa KOTJIa OPHEHTHPOBOYHO
3aHuMaeT 10 4. [ins noBsimieHUS 3PPEeKTHBHOCTH OYHCTKH IKPAHOB U INaporic-
perpeBareisa nepuoanyeckd (2—4 pasa) CHmXalT AaBjieHHe B bOapabane no
3,04,0 MI]a.

OT1an 3. [TapokuciopoaHas O4YUCTKAa M HacCHUBailMd NapoiieperpeBare)ib-
HBIX MOBEPXHOCTEH HAYMHAIOTCA OAHOBPEMEHHO ¢ 00paboTKOH 3KpaHHO# CHC-
TEMbl U MHUTATEJIBHOIO TpakKTa KOTJ/IA CMECHI0 COOCTBEHHOIO I1apa ¢ KHC/IOPO-
zoM. KoHUeHTpauMs KMCIOpOAa B Iape IIpH 3TOM coctaBiiger bonee 3-5 r/kr.
C uenbio obecrie4eHUs MOBBIIICHHBIX CKOPOCTEH mMapa B Napoleperpenartese
npu 20—40%-Hoi1 Harpy3ke KOT/ja AaBjeHUe Heobxoaumo Ha 15-30 MUH cHH-
3uTh 00 3,0 MIla. Ilp4 3TOM OAHOBPEMEHHO CHKXKACTCH TeMIleparypa B IK-
PAHHBIX MOBEPXHOCTAX, YTO CMOCOOCTBYET yBeTHUEeHHIO 3P PEKTHBHOCTH OUH-
CTKH.

[ToBbICUTE 3(PPEKTUBHOCTL OYHCTKH MAaponeperpeBaresis MOXHO YBEJIHUE-
HUEM pacxola BOIAbI Ha BIpPBLICK A0 HacbilleHUs cpenbl. Ilpy 3TOM BeaeTcs
KOHTPOJIb 32 H3MEHECHHEM BbLIHOCA 3arpA3HEHHH K3 KOT/ia H B ClIyYae ero pocrta
[MpOLECC MOBTOPAIOT. TeMnepaTypa NEperpeToro napa B rnapolneperpeBaresie
He noJokHa ObITh Boie 410420 °C.

B npouecce oOpaboTkn kaxavie 30 MuUH oTOMpalOT BOOY MM KOHACHCAT
napa M ONpeacnsioT KeCTKOCTh, COAEpXKAaHUE Kele3a, MeiH, pocharoB, KpeM-
HueBoM kucioThl ¥ 3Hadenue pH. Copepxanne kucnopona onpeneasior no
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ClIEMAIbHONM MeTOoJUKe KaxKaple 15 MHUH MpH peryaupoBaHWM HO3HUPOBKH €r0
U Kaxapie 30 MUH — NIPHM YCTAHOBMBILIEMCS pPEXHME. AHAIHU3MPYIOT COCTaB
NUTATENBHONH M KOTIOBOH BOAbI U nmapa. [Ipu Bo3MOXHOCTH OTOHpaAlOT npody
BOJbI U3 KOJUIEKTOPAa HHKHUX TOYEK.

B Teuenue Bceit [IBKO u I1 HenmpepoiBHytO mMpoayBKY noAnep>KHBaiOT Ha
ypoBHe He MeHee 5 %. llepuoauyeckyro mMpoOAyBKY IPOBOIAAT BO BPEMs BblI-
nondeHust 1, 2 u 3 3ranoB yepe3 kaxabie 30 MuH. [locne BOAOKHCIOPOAHOMK
00paboOTKH KaXXAOro KOHTYpa 3KPaHOB NEPHOJAMYECCKH NPOLYBAIOT KOTEJ Yepes
kaxapie 30 MHH B TeY€HHE ONPEACJIEHHOTO BPEeMEHH B 3aBUCHMOCTH OT Kaue-
CTBa KOTJIOBOHM BOJIbl, COLEPKAHHE Kejle3a B KOTOPOH HE NOJDKHO IPEBLIIIATH
300 mxr/n, mean — 30 MKr/n, npu Gosiee BEICOKHX MOKa3aTeNsaX OCYIICCTBASIOT
JIONIOJIHMTENbHEIA OOMEH BoAbl Yepe3 aBapuiHbiii cnuB. [lpu npoBeneHUU
IIBKO u 11 Ha xornax, rae B oTIOXEHHAX MMENOCh 00JIblIOE KOJIMIECTBO Me-
TAJUIMYECKON MeaAu, OOMEHMBAIOT BOAY 4YEpe3 aBApUHHBIA CIHB HE MCHEE
TpeX pas.

[To okonuanuu I1BKO wu [1 0npx Bkmoyaercs B paboTy. Jlo3MpoBaHusa yBe-
JIMMEHHBIX KOQHUEHTPAUMN rUapa3HHa Mpy pacTolKe KOTJa He TpebyeTcs, nac-
CHBaLlMsl MOBEPXHOCTEH Harpepa o0ecneunBacTcs npu nposeaeHuu [IBKO u I1

O6pasupl TpyO BhIpE3AIOTCA NpHM OYepeAHOM OCTaHOBe Onoka. KauecTBo
[1apOBOROKUCIOPOAHOH 0OpabOTKH OUEHHBACTCS MO MX COCTOSHHIO, T.€. IO
KOPpPO3MOHHOH CTOMKOCTY 0OOpa3OBaBIIMXCHA OKCHAHBLIX IUIEHOK, KOJIMYECTBY
OCTaBLIMXCA HAa MOBEPXHOCTH TPYD OTIOXKEHMH C Y4eTOM OCOOECHHOCTEH BOJ-
HOT'O pEXKHMa B NepHoj nycka 6Joka.

[Ipy HayM4YuMM Yy KOTJia maponeperpeBarelis HU3KOrO HABIEHHUS CIEAYET
AMETH B BUJY, YTO CMEChH Mapa ¢ KUCAOPOAOM TOCTYNAET TAKKE M B HEr0 M3
naponeperpeBartesis BbICOKOro JaBfeHUA. Y4YUTbIBas HEOONBIION pacxoj napa
B IEPHOJA pPACTOIIKH KOTJIa uepe3 maponeperpeBatenb HU3KOIO JaBJIEHMA, HeE
CJIeMyeT pacCUUThIBaTh Ha 3P PEKTHBHYIO OUMCTKY 3THX MOBEPXHOCTEH Harpe-
Ba, TaK KaKk NPOU30OHAET JINIUb MAacCHBALMA IOBEPXHOCTH MeTawna. nda 3¢-
GexTMBHON OYHCTKH KW HACCHRALMH NPOMEXYTOUHOrO mnapoleperpeBarens
HEOOXO0AMMBI CHELIMaNbHAag NporpaMMa U NpoBeJicHHE AOIOTHUTENIBHBIX MOH-
Ta)XKHBIX paboT, KOTOpLIE obecreyar cOpoc mapa nocie NpPoMeXyTO4HOro mna-
poneperpesarens 8 arMocepy UM KOHAEHCATOp M HEOOXOAHUMBIE CKOPOCTH
[1apa MmyTeM pasliejieHus NpoMnaponeperpeBaTesis Ha KOHTYPBI.

8 TPEBOBAHMHS K TEXHHUKE BE3OHACHOCTUH
[P NPOBEAEHHUHA ITAPOBOJOKHUCJIOPOAHOHU OBPABOTKH

8.1 Opranusauus padoT 1o TexHnke 6e30MaCHOCTH

Opranuzauds paboT Mo TeXHUKe 0€30MacHOCTH NP NPOBEAECHMAN NPETyC-
KOBBIX M 3KCIUIYaTAlMOHHBIX OMNepalui, 00jI3aHHOCTH TEXHUUECKOIO TMEPCo-
Hajlla, OTBETCTBEHHOCTh AJAMWHUCTPATUBHO-TEXHUUECKOTO MEPCOHANIa 3a TeX-
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HUKY Oe30IIaCHOCTH H TPOM3BOACTBEHHYIO CAHHTAPHIO ompeacncHel «JIpasu-
JIAMH OPraHH3auMH padoT C NEPCOHAJIOM HA NPSINPHATHAX H B YUPEKICHHIX
IRCPreTHyecKoro npomssoacTeay (M.: OPI'POC, 1994), «CrpoHTensHEIMU
HOPMAMH H NpaBWIAMH TEXHMKM 0€30MacHOCTH B CTpoHTENsCTBE» (CHmII
I11-4-80. — 4. 3. - M.: Crposmzaat, 1983), «IIpasunamst ycrposcrea 1 0€30-
IMACHOM 3KCIUTyaTAlMH MAPOBHIX H BOZOrperHbix kotao» (M.. ITHO, 1996),
«I1paBanaMu yCTPOMCTBA H O6€30MACHOH SKCILIyaTALMH COCYA0B, paboTarommx
mox pasncauem» (I1Ib 10-115-96. — M.: HI1O OBT, 1997), «IIpaBunaMu yCr-
POMCTBA H OC30MaCHOM 3KCIUTyaTallHH TPYOONPOBOAOB IAPA H rOpsYcH BOJLD)
(M.: HIIO OBT, 1997), «llpasumamMn 3xcriyaTtais 3JCKTPOYCTAHOBOK IO-
Tpedurenci» (M.: JHeproarommsaar, 1992), «[IpaBamaMu Texsuxu Oe30mac-
HOCTHM IIPH S3KCIUIYATALHHA TEIUIOMEXAHMYICCKOr0 00OpyaoBaHMA INCKTPOCTAH-
I M TeIUIOBHIX cerein» (M.: Oueproaromusaar, 1985), « CHulII o orpanmie-
HHIO IIyMa HA TCPPHUTOPHMAX H B NMOMEIICHMAX IPOH3BOACTBCHHBLIX NPCATPH-
arui» (M.: M-so 3gpasoxpancrua CCCP, 1970), «IIpasunamMu Oe30macHoC-
TH NpPH TOPOM3BOACTBE H NOTPCONCHHHM NPOAYKTOB PA3ZACICHHA BO3AYXA»
(I1b [TPB—88. — M.: Meramnyprusa, 1990).

8.1.1 Ilepconan, npHHEMAKOIIHIA YYACTHE B MOHTAXKE, HAAAKE M HKCIUTya-
TalUM OOOPYAOBAHWA, NPEAHAZHAYCHHOrO A4 IAaPOBOAOKHCIOPOZHOH 00pa-
OOTKH, JO/DKEH NMPOMTH MHCTPYKTAK MO TexHuke Oc3omacHocTH. BCe peMoHT-
HBIC ¥ MOHTA)XHBIC pa0OTH JODKHEI POBOAATHCA IO HAPIAY-AONYCKY.

Ilepconan, senocpeacTseHHO yyacTByrommi B 1IBKO, nomxen 6nirs 06cC-
NICYCH HEOOXONMMBIMH CHCLOACKIOH, CICLHOOYBBIO H MHIMBHIYAJIbHBRIMH
CpE€ACTBAMH 33LIHTHI, 4 TAKKE JO/DKECH YMETh OKA3hIBATh MEPBYIQ IIOMOIb.

8.1.2 ObopynoBanue, NSCTHUUBI, IUIOIMAAKH BAONL KHCIOPOAHOrO Tpydo-
MPOBO/A JO/DKHBI ORITH OYHIICHE! OT OCTOPOHHHX IPSAMETOB M OCBCINCHEL

8.1.3 Bce ropaume wactu obopyaosanmsa, TpyOompoBoAn, OaKkH M apyrue
3JIEMEHTHI, MPHKOCHOBCHHE K KOTOPHIM MOXKCT BBI3BATh 0KOrH, JOJDKHBI HMETh
H30JIALMEO.

8.1.4 Mecra orGopa mpo6 NODKHBI OBITH JAOCTYHHEL, O€30IACHR H XOPOIIO
ocsemieHbl. 1IpoOBI MO/DKHBI OTOMPATHCA TONBKO M3 HCHPABHHX MPoO00TOOP-
HMKOB TIOCJIC MX IIPOBEPKH.

8.1.5 OnekrpoasHTraTe M JODKHEI ObITh 3a3eMieHbl. PaboTa ¢ He3a3zeMIcH-
HbIMH HJIH C HEIIPABHIBHO 333€MJICHHBIMH JJICKTPOABHIATEIIAMH 3AIPEIICHA.
3a3¢MJICHHE JOJDKHBI BRINIOTHATE CNCIHUATHCTBI-3JICKTPHKH.

8.1.6 ObcnyxuBaHKE H NCPEKIIOYCHHE ApMATYPHI JOJDKHO NPOH3BOIATHCA
C IPOYHRIX MOAMOCTEH C orpaxacHuIMH. Pabora co cAydaHHBIX MOACTABOK
3aIPCIICHA.

8.1.7 PeMonTHBIEC paboTeL, a TaKOKe OoCMOTDP OapabaHoB, EA3IPATOPOB, KOJI-
JCKTOPOB H NPOYEro OO0OpPYZOBAHHA, IOABEPIIICIOCA OYMCTKES, IPOBOAAT
TOJIBKO IMOCNE TIHATCIHHON NPHHYAUTCALHOH BCHTHIIAIMH H AHAJH30B, IOJ-
TBEPIKIAIOIIUX OTCYTCTBHE 3ara30BaHHOCTH.
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8.1.8 Ha oOpabarsiBacMOM OOOpPYZIOBAHMH M B APYIHX OIIACHBIX MECTAX
JOIDKHB OBITE BBIBEIICHBI 1iPEAYNPEKIAFOMHE IUIAKATH. «OCTOPOKHO — IPO-
BOAHTCA MAPOBOAOKHUcIOpoaHas obpabotkal», «Kmcropoa. OmacHo!», «OroHs
He mpaMeHaTb!», «[Tpoxoa 3akphiT», «OnmacHad 3oHal», «He KypHTB!».

8.1.9 B MecTax NOBRIICHHOH OMACHOCTH JIOJDKHBI OBITP BRIBCINCHBI IIPCAY-
NPEKAAIONME IAKATH: «B3pemBoonacHo!». PaboTel ¢ OrHEM B 3THX MECTaX BO
Bpems [IBKO u I1 BooOuie He npoBOauTS.

8.1.10 ObpazoBaBmHecs CBUINHA AOJDKHBI OBITH THKBHAHPOBAHLI X0 HAYATA
00pabOTKH KHCIIOPOIOM.

8.1.11 B 30HaX KHMCIOpOIHOH YCTAHOBKM HIM KHCJIOPOJAHOM CTAHIIMH M B
30HC 00pabarnBacMore 00OpPYZOBAHHA JQOVDKHBI OBITH PasMEHIICHEI CPEACTBA
NOXKAPOTYIICHMS. OTHETYIIMTCIIH, AIKKH C NMECKOM, Beapa, Oarpel, NoNAaThL,
HUIAHTH.

8.1.12 Jhama, He y4vacrByrome B 00paborke, JOKHBI OBITH YAAJICHBI H3
30HbI paboT.

8.1.13 Koxrpons 3a COCTOIHHEM JIMHUR NOXBOAA KHCIOPOAA H PEKHMOM
00paboTKHu BeaeT AckypHas cMeHa. OOHapyxeHHbIe AedekThi H Opak B pabore
3aNMCHIBAIOTCA B ONCPATUBHOM >KYPHAJC.

8.2 Texnnka 0€30naCHOCTH NPH YCTPOHCTBE H IKCILIYATALHH
KHcJIopoaHoro obopynosanus s nposeserHnst IIBKO i 1T

8.2.1 Bo3ayx, uMelonuii YBEIMYCHHYIO J0M0 kucnopoaa (6onee 23 %), u
YHCTHIH KHCJIOPOJ He TOKCHYHEI M HEC CIIOCOOHBI ropeTh H B3phIBATHCA. HO Tak
KaK KHCIIOPOA SABIACTCA AKTHBHBLIM OKHCIMTEIEM, OOJNBIIMHCTBO BEINECTB H
MATEPHANIOB B CpEAEC KHCNOPOZAA HIHM BO3AyXa, HACBINICHHOIO KHCIIOPOJOM,
O0pa3yroT CHCTEMBI INOBBIMICHHOH B3PHIBONOKAPOONACHOCTH. JHEPrus, HE0O-
X0AuMAasA ONA NOMKHTAHWA MATCPHAJIOB B CpeAc KHMCIOpPOZAAa, BO MHOro pas
MCHBIIC YHEPIHH, TPeOYEMOH 14 3TOr0 B TE€X XK€ YCIOBHIX B CPEAC BO3AyXa.
I1o3TOMy MHMIMATOPOM BO3rOpPaHHA MHOTHX MATCPHAJIOB B CpeAc KHCIOpOAa
MOIyT ObITh 0O€30MmacHBiC B APYIHMX YCAOBHAX IPHYMHEL. KYPEHME, pa3paabl
INCKTPHUYCCTBA U CTAaTHYCCKOr0 SICKTPUYCCTBA, HATPEB MEXAHWMECKUX YACTHIL
MPH TPCHUM # T.X. MHOrHE MATEpHalbl, KOTOPLIC HEC CIIOCOOHBI K rOPCHHUIO HA
BO3ZyXC, HAMPHMED, JUCTOBAA CTANb, IOPAT B cpeae kucnopoza. CnocoOHOCTE
MATCPHAJIOB K BO3TOPAHMIO BO3PACTACT NPH MOBBLINICHHH JIABJICHUS H TEMNCPA-
TYPBI KHCNIOPO/A.

Pabora ¢ KHCIOpPOAOM CONPSKEHA C BOZMOXKHOCTBIO BO3TOPAHMA:

-~ 000pyZOBaHKA, TPyOONMPOBOAOB M apMaTyphl, pabOTAXOMMUX C KHCIOPO-
OOM HJIH C BO3AYXOM C MOBBIICHHBIM COACPAHHMCM KHCIOPOJAA IPH 3arpA3-
'HEHHH BHYTPCHHHMX WIH BHEIIHHX IOBEPXHOCTEH XKHPOBBIMHU OTJIO)KCHHAMH,;

- 3aMAaClCHHBIX OOCXKIbl H CPECACTB HHOHBHAYANbHOH 3aHIHTHI OOCITYKH-
BAIOIIECTO MEPCOHAJA, HAXOAAWMICIOCA B CpeAe razoo0pasHOro KHCJIOPOJa HITH

BO3AyXa C MOBHIICHHLIM COACPXAHMEM KUCTIOPOAA;
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- YACTHI OKAJIMHBI OT yAAPOB NMPOAYKTOB OKHCJICHMS O CTCHKH WIH BCICA-
CTBHE O0Opa30BAHMA CTATHYCCKOIO 3MACKTPHYCCTBA NPH OBICTPOM OTKPHIBAHHH
BCHTHJLAL

8.2.2 lipH 3aropaHHH KHCJIOPOZHOTO O00pPYZOBAHHA HEOOXOAMMO MpEKpa-
THTh NOCTYIUICHHE KHCIOPOAA B MOMEIICHHE, OOCHY>KHBAIOIMHMH NEPCOHAN
JODKCH OBITh BRIBEACH B O€¢30macHyio 30HY. A TymIEHHS 3aropeBHICroCs
000OpyI0BaHHA JODKHBI NDHUMEHATHECA HE FOPAIIHE B KHCIOPOAC CPEACTBA IO-
XKapOTyHICHHA. BOAA, NMeHa, BOOAHOHM NAp, ABYOKHCH yriacpoza (YIrIICKHCIIbIH
ra3), HHEPTHEIE ra3sl (a30T, aproH) H MOPOINKOBLIE COCTABhI HA OCHOBE KapOo-
HATA HATPHA H T.1I.

IIpu BoCIIAMCHEHHH OACKIbI HEOOXOAHMO HEMCIUICHHO OKYHYTHCA B BaH-

Hy C BOOOH HIH BCTaTh IOA AyHI. B ciy4yae OTCYTCTBHA BOJARI OACKAA AODKHA
OBITH HCMEIUICHHO COPOIICHA HJIH COpBaHA C MocTpajaBmero. Onmexna, mpo-
[MUTAHHAA KHCIOPOAOM, MOJKET HEKOTOPOE BpeMs ropers 06€3 NoCTyna BO3AyXa,
MO3TOMY COMBATH ITAMS MJIM 3aKYTHIBATH IOPAINCIO B KOIMMY IIA MPCKPALE-
HUA JOCTYNA BO3AyXa HE CICAYET.

8.2.3 Marepraisl, HCNIOJIL3YEMBIE A TPYO, apMaTyphl, MPOKIAA0K H yII-
JIOTHHMTEJICH KHCIOPOAONPOBOAA, M YCHOBHS pabOTRI 3TOr0 000pyA0BAHEA:

8.2.3.1 Pac4erHniec CKOPOCTH NMOTOKA ra3000pa3sHOro KHCIOpOAA IPH JIaB-
NEHHH B kuciaopozxonposoze 3,0; 6,4, 10,0 MIIa u pacxomax xucinopona 100,
200, 400 u 800 xr/r mpuBencHHI B TaOmHIIE 3.

Ta6nuia 3 — PacdeTHbIe CKOPOCTH NIOTOKA KUCIOPOoAa

6,4 MIIa (64 arm) | 10,0 MTTa (100 atm)
Pacxon, xr/4 Pacxon, kxr/q

400 200 | 400 | 800 | 200 | 400 | 800

CKOpOCTB II0TOKA KHCIIopoaa, M/c

8,7 8,7
a3 [ 86 [ 10 [ 20 [ 43 X
3.7 8.0 0,9 1,7 3.7

2.0 4.0 0,5 1,0 2.0 0,3 0,6 1,2

JlomycTHMAas CKOPOCTh IIOTOKA KHCIOpPOZA B TPyOaX, H3rOTOBICHHMX H3
cramm 20 (I'OCT 1050) npu gasnenwu a0 10 MIla, ne 6omee 6 M/C.
HUcxoada u3 pacyeTHRIX AAHHRIX (Tabmmua 1 mo ['OCT 12.2.052 BCH 10)

A4 TPpyO KHCIOPOAOMPOBOAOB BHYTpCHHHM auamerpoM 20, 28, 30 u 40 mMm
MOTYT OBITh HCMOIb30BAHBI METAJLIL CICAYIONAX MAPOK:

- nipu gasncHu™ 10 6,4 Mla (64 atMm) — crams Mapxu 20 (TTOCT 1050)

- npd gaeaeHud or 6,4 po 16,0 MlIla (64-160 armM) - cramu Mapok
12X18HI10T mo I'OCT 5632, 10X14I'14H4T mo I'OCT 5632. TpyOni 3 craiu

MApKH 20 HCMOAB3YIOTCA ~OJIBKO A IMPOKIAAKH B 36MJIC MIM B 3alQMTHOM
KOXKYX€E,
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- npH AasiueHuH ot 16,0 go 25,0 Mlla (160-250 atM) mpUMEHAIOTCS TPYOR
no I'OCT 14-3-251, crams mapxu 20 (o714 MpoOKIagKH B 3¢MJIE HIIH B 3aIIHTHOM
koxyxe) wiH Tpyos no 'OCT 9940, crans mapku 12X18HI10T.

IIpm coacpkaHHH KMCIOPOAA B ra3oBOM CMECH MeHee 95 % oO0nreMHOM H0-
M JONMYCKAECTCA YBCAMYCHHC JABJICHHA B KHCIOPOXOMPOBCIAX, H3TOTOBJICH-
HBIX M3 YITICPOAHCTHIX M HU3KOJICTHPOBAHBIX CTAJICH:

- ip 95 Y% — mo 9 Mll1a;

- ipu 90 % — o 12 Ml a;

- mpu 85 % - po 25 Mll]a.

8.2.3.2 Perymupyromias, 3aropHad M OpeAOXPAHUTEIbHAA apMaTypa, yCra-
HABIHBAacMad Ha KHCIopoaonposozax, BeiOHpacrca cornacHo 'OCT 12.2.052
u BCH 10.

Ha xucnopogomposogax, padoTaromux moa JaBjicHHeM ot 6,4 70 25,0 MI1a,
JOJDKHA YCTAHABIMBATLCSA TONBKO CICLHANbHAA apMarypa, HpCAHAZHAYCHHAA
3aBOIAMHU-H3TOTOBHTEIIAMH 1711 pA0OTHI C KHCIIOPOZOM.

Jna pabouero nasieHuda otT 4,0 o 6,4 Mlla m MecTHOro ynpaBICHMA
3aMOpHas H peryJmpyiomas apMaTypa H3rOTaBJIMBACTCA M3 KOPPO3HOHHO-
crorkod craimm ['OCT 5632, npuyeM aeTanm 3amOpHOro OpraHa — W3 CIUIABOB
HA OCHOBC MCIH.

Ha xucapozonpoBoaax, padoraronmux noa gasacuueM a0 1,6 MIla, moxHo
YCTAaHABIIMBATL apMaTypy M3 yriacpoaucTor craiau Mapku 20 (I'OCT 1050).

YYHTHIBAA OrpaHHYCHHOE BPEMA HCIIOMB30BAHHA APMATYPhl HA KHCIIOPOAO-
nporoaax npu nposegeHuu [IBKO u I1 (mo 30 4), MOXHO IpPHMEHSATDH
apMaTypy, H3rOTOBJICHHYIO U3 ctamu 20, nmpu pabodeM nasnermu 10 6,4 MIa.

PexoMeHayeMBIE MaTepHambl 711 ACTANCH apMaryphl, paborarommx B
KHCTIOPOJHOH CpeAe:

- xopryca B kpbmmk#: C120, Cr25J1, 14X17H2, 12X18H9T, 12X18H10T;

- IIMMHICHHA, [TOKH, IYIKEPLI, 30M0THHKH. C120, 14X17H2, 12X 18HOT,
12X18H10T, 08X18H10T, bpAXMu10-3-1,5;

- YILIOTHHTEILHEIE KOMbIa. BpAXKMul0-3-1,5, JDKMu59-1-1, bpb2,
12X 18HIT;,

- npykuHbl. S0XDPA, 60C2A, 12X18H10T, bpb2.

8.2.33 VYIIOTHUTECIH M MPOKIAAKH H3rOTABIMBAIOTCA H3 MATCPHAJIOB
rpynnsl A (MaTcpHall HE CIIOCOOEH K TOPEHMIO).

[Tpu pasnensn o 10,0 MIla B kadecree ymnoTHMTENA NPUMECHACTCA
muAypoBo# nporpaduacHHbii acbect 'OCT 1779. Bo3MO0KHO HCIIONBL30BaHHE
YILUIOTHHTCICH U3 YIIErpagUTOBOro MaTepHasia «I"padmen»,
pekoMeHaoBaHHOro AQ «KpHoreEmann.

B xavectBe mnpoxnajiok Mg (PIAHUEBRIX COCNUHEHMH TNPUMEHSIOTCS
napouur KII-2, acbecroseii kaproH mo I'OCT 2850, crmpansHO-HaBHTHIE
npoKIaaku u3 acoecra ¥ napouura KIi-2 mo TY 38-114-62.

8.2.3.4 Tpybm, npeqHa3HAYEHHBIC AJII MOHTAXA KHCIOPOAONMPOBOJOB,

JOJDKHBI TOABEPraTbCs IMPEABAPUTCILPHOMY KOHTPOMIO HA OTCYTCTBHE HA
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BHYTPCHHCH NOBEPXHOCTH 3arpsa3HCHHI >KHpAaMHM H MacioMm. IIpu oOHapyxke-
HMU 3arpAsHeHuM, npeBhmuaromux gomycrumeie o 'OCT 12.2.052 xHopMmal,
TPYORI MOJDKHBI OBITH OOC3IKHPEHBI METOAOM, COOTBETCTBYIOINHM TPeOOBAHH-
AM OTPACJICBOro CTaHAApTA.

Kaxxpgas tpyba, H3roToBACHHAS U3 YIICPOAHUCTON HIIM HHU3KOJICTHPOBAHHOH
CTAJI4, JOJDKHA OBITH OCMOTPEHA IJiA ONPEACICHHA OTCYTCTBMA HA BHYTPCHHCH
MOBEPXHOCTH IUVIEHOK, PBAHMH, OKAJIHHLI M CBAPOYHOIO rpara. TpyOsl, B KOTO-
PBIX OOHAPY>KEHBI YKA3aHHBIC ACPEKTHI, K MOHTAKY HE JONMYCKAKOTCAL

MoOHTaX H CBAPKa CTANBHBIX KHCIOPOJONPOBOAOB AOIDKHB IPOBOAHTHLCA
II0 TEXHOJIOTHH, HCKIIOYAIOMECH O00pa30BaHHEC HA BHYTPCHHEH TNOBEPXHOCTH
KHCIIOPOAONPOBOAA MITAKA, I'PaTa M OpBIST.

Ilocne MORTaXa KHCICPOAOMPOBOA MOABCPTAacTCA THAPABIHYCCKOMY HC-
NBITAHHIO HA JaBicHHE 1,25p,,c BOAOH H/IM MAapoM, COACPKAIIHMH MAacja HE
Gonee 5 mr/m’.

[locne HCHBITAHHA KHCIOPOAONPOBOABI IPOAYBAXOTCA A30TOM HAM BO3IY-
XOM CO CKOpPOCTBIO Ha BBIXOAE He McHee 40 m/c. Coaepkanme Maciaa B rase,
HCTIONB3yEMOM JUIA NPOAYBKH, HE JOJDKHO NpeBpmmars 10 mr/m’. Jlanmee ku-
CIOPOAOIIPOBOA MPOAYBAOT ropsaucit Boaou mpu f =150+250 °C wim napoMm.

IJKCIUTyaTauMss CMOHTHPOBAHHOIO KHCIOPOAOIMPOBOAA AOMYCKACTCA TONb-
KO IIOCNIE NMPHEMKH €r0 KOMHCCHEH.

Ilpp ocMOTpaxX KHCIOPOAONPOBOAHOrO OOOPYHOBAHHA NONMYCKASTCA NPH-
MEHATE TOJBKO IICPEHOCHBIC JJICKTPHYCCKHEC CBECTHJIBHHKH B T€PMETHYHOH
apMmartype ¢ HanpsoxeHHeM 12 B. Ilepex nposeaermem IIBKO u I1 subopoumo
OCMATPHBAIOTCA BEHTHIH: HX Pa30HparoT Ajia NPOBCPKH HAMIHA MACIA.

Kucnopoaroe 000pyIOBaHHE NOJDKHO OKpPAIIMBATLCA B rOJyOOH 1BET HIH
HMETh MOJOCY roayooro usera. Ha HeM obkHa ORTHE  HAJIIMCh:
«KHACJIOPO 4. OTTACHQ!».

8.2.4. Tpebosanud no OC30HACHOMY COACPIKAHHIO >KHPOBBIX 3arpA3HCHMH
Ha 000pYAOBaHNH, KOHTAKTHPYIOIIEM C KHCIOPOIOM.

8.2.4.1 ObezxupuBaBHE 000PYIOBAHHA AODKHO NPOBOJAHTLCA B CIy9ac
IIPCBBINICHHA YCTAHOBJICHHBIX HOPMATHBHO-TCXHHYCCKHMH JOKYMCHTAMH H
TCXHHYECKOH JOKYMEHTAIMEH HOPM COACP>KAHHMA >KHPOBBIX 3arpA3HCHHM HA
MOBEPXHOCTH HAPH H3TOTOBICHHM, MOHTAKEC, PEMOHTE H 3KCIUIyaTALUH. JTH
HOPMBI JILIA 000pyAOBaHHA, paboraromiero ¢ ra3o00pasHBIM KHCIOPOAOM, YC-
tanoBJIcHB! ' OCT 12.2.052.

ConeprkaHue 3arpA3SHEHHH B KUCJIOPOJAC HE XODKHO NMPEBRINIATD:

0,05 MI/M° ~ U1 KaNeIbHOro, NapooOpasHOro H a3pPO30JIBHOTO MACHA;

10,0 Mr/M — A5 MEXAHHYECKHX IIPUMECEH.

MakCHMAIbHBIH PAa3MEP YacTUL J0DKEH ObITh HE 601ee 0,2 MM.

Conep>kaHHe >KHPOBBIX 3ArPA3HCHHN HA MOBEPXHOCTH KHCIOPONHOro 000-
PYZOBaHHA HE AO/DKHO mpeBbmuats 100 Mr/M° mpH masnermd g0 6,4 MIla
(64 at™) B 50 Mr/M° pH AaBicHUH cBbimre 6.4 MIla u Temrneparype 20 333 K
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(60 °C) BxmouuTensHO. [IpH MpeBbIICHHH JAHHOH HOPMBI HEOOXOMHMO IIPO-
BOAHTSL 00e3xMpHBaHKE 000PYAOBAHHMA.

8.2.4.2 Meroapl 006e3kxHpHBAHMA 000Dy IOBAHHAA:

- 3ANIONHCHHE BHYTPCHHHX MMOJIOCTEH H3/ICIIHH,

- IOTPYXCHHC B BAHHBI,

- WHPKYJIINHA PACTBOPHTCICH HNH MOIOIIMX PACTBOPOB B NMPOMBIBACMEIX
H3ACTHAX,

- KOHACHCAIAA IIAPOB PACTBOPHTEIIA B IPOMBIBACMAIX H3CITHAX;

- CTpYHHAA OMHCTKA,

- IPOTHPKA,

- YIETPA3BYKOBAA OYHMCTKA;

- HPOAYBKA ropadcH BoaoH npu Temueparype 150-250 °C wmm nmapom.

Merox ofbesxupuBaHuA BRIOMPACTCA B 3aBHCHMOCTH OT Pa3MEPOB H3ICIHH
H HMCIOIMHXCA TCXHAYCCKUX CPEICTB.

L MpKyIsaiast paCTBOPHMTEIICH WJIH BOAHLIX MOIOIHX PACTBOPOB MPHUMEHI-
eTCA A 00eHKHPUBAHNA TPYOONMpPOBOAOB, LIJIAHIOB, a4 TAKXKE H3ACTHH B cOO-
pe, KOHCTPYKUHA KOTOPBRIX 00CCrCIHBAET BOSMOKHOCTL OMBLIBAHMA HX ITHPKY-
JTHPYIOIIHM PaCTBOPOM.

CxopoCTh IMPKYISIHH MOIOIHETo pacTeopa ot 0,5 xo 1,0 mM/c.

IlpH DapKynAmMy MOXOIMIETO PacTBopa AOIDKHE COOMIOAATLCH CICAYIONHE
YCJIOBHA:

- JTMTEIFHOCTD IHPKYIAIMH — He MeHee 30 MuH, HO He fonee 2.0 4;

- KOMUYSCTBO LMPKYIHPYIOMICTO MOIOINETO PacTBOpa — HE MECHee 00BEMa
H3/ICTIMHM, TP 3TOM JOJDKHO OBITh FApPAHTHPOBAHO OMLIBAHME PACTBOPOM BCEH
00e3XKHPHBACMOM NTOBEPXHOCTH,

- OBYXKPAaTHOE 00CHKHPHBAHME C NMPOMEKYTOYHOH M OKOHYATEIHLHOM IIPO-
MBIBKOH ropa4yci muTheBOM BOAOH mpH temmeparype 70-80 °C. TIpoMbiBKY
NPCKPAIAXOT TPH HECHTpAIbHOH peakuuu cpersl (pH 6-8,5) U OTCYyTCTBHHE B
BOJIC TICHBI.

MeTroa mpOTHPKH NPUMCHAETCA B CJIy4ae OTCYICTBHS CHELMAILHOrO 000-
PyAOBaHux WK Oonee 3PPEKTHBHBIX METOAOB 00ekHpuBaHHi. OH 3aKmIOYa-
€TCA B MHOTOKPATHOM IPOTHPKE 00C3KUPHUBACMBIX NOBEPXHOCTEH CalPeTKAMH
C MOAPYONCHHLIMU KpasMHU, CMOYCHHbIMU ropsaum (40-50 °C) soamsiM MoX0-
IMUM PAcTBOpPOM. [IpH yCIOBHHM BBIMONHCHHA TPeOOBaHMH OE30MACHOCTH JO-
NMyCKACTCA HCIONb30BAHME PACTBOPHUTCIICH TPyl 2 A MPOTHPKH MAaJIOra-
OAPHTHBIX H3CIIHUH.

IHpoxnaaku u3 pesursl, NAPOHUTA, PUODEI, HTOPOIUIACTOBRIE KOJIBLA CAJIb-
HMKOB, JCTAM M3 CTICKIOIUIACTHKA, IOTHKAPOOHATA M TEKCTONHMTA 00E3KUPHU-
BAKOTC MPOTHPKOH BOOHBIMH MOIOLIMMH PAaCTBOPAMH H OINOJIACKHBAIOTCA BO-
JIOH.

AclOecr, NpUMEHACMBIN 1A CAJIbHMKOBOH HAOHMBKM apMaTyphl, 0OE€3KHPH-

BArOT NMpokanmusanueM npH Temueparype 537 K (300 °C) B TeucHue 2—3 MHUH.
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Marepuansl, HCHOIB3YEMBIC AT 00C3KHUPHBAHHA

- 0DOpYZOBAHMA — PACTBOPHUTEIH HIH BOAHBE MOIOLUHME PACTBOPSI,

- KHCJIOPOZOMPOBOAOB — IO YCIOBHAM COOMIOACHHA IPABHI MOXKAPOB3PbI-
B0OGE30MACHOCTH OIITHMAJIBHO MPUMEHECHHE BOOHBIX MOIOIHX PACTBOPOB.

PexkoMECHAyeMbIi COCTAB MOIOIIETO cpe,ncma no Tabmue 3 OCT 26-04-312;

- COCTaB 4. ’I'pIUIOH-B 'OCT 10652 (2 t/aM’), HUTPHT HATPHA TEXHUMCCKHIA
OCT 19906 (2 r/am’), HanI{H (pochopro-xucaniit (TpuHaTpHH(pOC)aT)
[F'OCT 9337, TOCT 201 (3 r/aM’), MOBEPXHOCTHO-AKTHBHOE BEIMIECTBO HEOHON
A® 9.6 no TY 38.50724 (20 1/ o) wmx HeoHon AD 9.12 mo TV 38-507-63-171
(15 t/ o).

Jhst npompm IIPH OCTAaTOYHOM COLCPKAHUM >KHPOBBIX 3arpsASHCHUH HE
6onee 100 Mr/M° MOTYT GBITH HCIIOJIL30BAHBI CNEYIOIME PACTBOPHTEIH IPYI-
el 2. Hegpacer C2-80/120 u C3-80/120 mo TY 14-6-86, C50/170 no 'OCT
8505-80 u yaur-cnupur mo ['OCT 3134,

Ho mposeaennd [IBKO u I1 nomyctumeiM cpeacTBOM 00E3XHPHBAHHA MO-
)XeT ObITP MPOMBIBKA KHCIOPOAHOrO 000pPyaOBaHHA (KHCIOPOAOra3OompoBOJa
M BSHTHWICH) ropa4cH BoAoH remmeparypoi or 150 °C mm mapom.

Haubonee s¢pPexruBHbiM METOAOM OOCIKHPHBAHHA ABIACTCE NPOAYBKA
KHCJIOPOAONPOBOAOB  BHICOKONMOTCHLUMAILHLIM MAPOM IIPH  TEMIEpaType
400 °C mocne monraxa ¥ nepea kaokaou I1BKO u Il B 3toMm ciaydae BoO3MOXK-
HO MCIIONB30BaHME CTanHd 12X1MOD B NOCTOAHHBIX CXEMaX JHHHH NOXBOAA
KHCIIOPOJa.
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IHprioxenue A
(cnpaeounoe)

OCHOBHALIE OBO3HAUYEHHUA

K4 — KOHOEHCATOD:;

KOH - KOHAEHCATHBIH 3IEKTPOHACOC,

bOY - 0mounas obeccomuBarOIag yCTAHOBKA,

[THZ - nmoaorpeBaTenH HU3KOIO JABIICHMA,

A - Acasparop;

BH - OycrepHpId Hacoc;

IIOH - nUTareabHBLIH 3JICKTPOHACOC,

[IBll — noxorpesareny BBICOKOTO ZABICHHUA,

PIIK — perymmpyrouini NUTATENLHBIN KJIANAaH KOTIIA;
IKO - 3xoHOMAM3Ep;

b — Oapaban;

BC  — BCTpoeHHBIN cenapartop,

B3 - BCTpoeHHAad 3aIBHKKA;

Ap  — ApoCCeabHBIN KIAMNAH,

PC - pacrono4Hslii cenapaTop,

Il — mapomeperpeBarens,

IO — npomexxyTOdHBIH NApONCPErpeBaTe]b,
I'Tl - rnasupBi NaponpoBoOX;

XINT] — XonoaHsIH MAPONMPOBOA MPOMIICPErPERA,;

ITH1 - ropstymii HaponmpoBod MPOMIICPEIPEBa;

I — BBIXJION B atMocepy;

IHCBY — myckocOpocHoe OLICTPOACHCTBYIOIIEE YCTPOHCTRO,
[[BJl — UMAHHAD BHICOKOTO JABJCHMA,

HCJ — uunuuap cpeaHero JaBICHUA,

HHA — uMIMuAp HABKOIO JABICHHA,

I[IK - npeacxpaHuTe bHLIN KNATAH,
C — CETKA;
B — BOAAHAA 3aJBIKKA,

Il — NapoBad 32/IBHKKA.



Hpuinoxenne b
(pexomenoyemoe)

3KCHOPECC-METO/ IPOBEPKH 3ANIIUTHLIX CBOUCTB
OKCH/IHLIX ILIEHOK

b.1 CymuocTs METOAA 3aKII0YACTCA B HAHECCHHHM HA MOBEPXHOCTH 000pYy-
JOBAHMA KAIUIH PEArcHTa, OMPEACICHHHA MPOMEKYTKA BPEMEHH, IE€pE3 KOTOPOE
MPOHUCXOIHT H3MCHCHHC [BETA KAIUIH, T.C. MPOHUKHOBECHHE €€ K MCTAJLIY, 4TO
XAPAKTEPH3YET CTENCHb CTOMKOCTH 3aLMHTHOHM IICHKH. OH ABIACTCA YCIOB-
HbIM M NPUMEHACTCA TOIBKO C LCIBI0 OPHCHTHPOBOYHOIO OMPCACIICHAA HAIH-
YA WJIH OTCYTCTBMA 3aIIHTHOM IUICHKH HA ITOBEPXHOCTH MeTaia Tpyo. Kage-
CTBO ¥ KOPpPO3HOHHAA YCTOMYHBOCTD 3aLIUTHOM IUICHKH OLICHMBAIOTCA B JIA00-
PATOPHLIX YCAOBHAX HA MOTCHIHOCTATE CHATHEM NOMAPH3ALMOHHBIX KPHBEBIX.

b.2 PeaxTHB, NpATOTOBJICHHLIA H3 CMECH PACTBOPOB:

20 e’ — 0,5M CuSO,-5H,0;

10cM® — 10%-soro NaCl;

2 oM —0,1M H,S0.,.

b.3 Ilepex onpenencHHEM XOPPO3HOHHOM CTOMKOCTH 3aIMMTHOM IICHKH
HEOOX0AMMO NPOMBITE 00pa3el CTpyeH KOHICHCATA H aKKYPAaTHO, HC HCHOIIb-
3yA INATCTL WM M000H APYyTrod MHCTPYMEHRT, CHATH BEPXHUM PHXNIBIN CIOM
OTNIOKEHMH (PUIBTPOBANBHOH OymMaroM (TIPOMOKHYTH NOBCPXHOCTb) M JATh
oOpasuy npoCOXHYTh NPH KOMHATHOH TeMmeparype. 3areM obpasen cierxa
MOAOIPEBAKOT W HAHOCAT HA €10 HOBCPXHOCTh BHIpS3aHHLIM M3 (PUIBLTPOBAIL-
HOM OyMary, NPONUTAHHOM MAapapUHOM, KPYXKOK JHAMETPOM 7—8 MM C OTBEp-
CTHEM 4—5 MM, JIETKO NPHKHMAIOT €ro HOXKOM HJIH MMAaTeNeM, YTo0bl OH NIPH-
K o0pasuy. 3areM Kamwmo PEeakTHBA HAHOCAT Yepe3 OTBCPCTHE HA o0pasen,
cieaa, 4roObpl OHA HE PACTCKANIACH IO €ro MOBEPXHOCTH. Paspymmrenamm
IUICHKH B PCAKTHBE ABJLTFOTCA XJIOPUALI H CyIb(paThl. KaTOIHEIM HHIHKATOPOM
CIY?>KAT HMOHBI ABYXBANCHTHOM MEOH, WIMCHAIOIME OXKPACKY KAIUIM OT CHHE-
royooro 10 KpaCHOBATOIO, XKEITOr0 H JKEITO-3EACHOr0 IBETOB.

C HayYanoM KOPPO3HOHHOIO IPOLECCa H3MEHACTCH HUBET Kamm. Bpems
C MOMEHTA HAHCCEHHA KAIUTH JI0 MOIHOIO0 W3MCHEHHMA €C UBETA XapaKTepH3yer
KOPPO3HOHHYIO YCTOMIHBOCTD 3AIHUTHBIX IUICHOK.

b.4 l1Ixana yCTOH4HBOCTH:

S5 MHH — BRICIIAL,

2—5 MHH — HOpMAJIbHAA,

1-2 MHH - MOHIDKCHHAL,

MEHEE | MHH — HU3ImIAA.
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Hpuiaoxenune B
(pexomenoyemoe)

METO/JHKA ONPEAEJEHHS KOHIEHTPAIAHA KHCJIOPOJA
B IEPEIPETOM IAPE, TAPOBO/ASHON CMECH M BOJIE

B.1 Cymmocrs Meroza 3axIO4acTCa B TOM, YT0 NIPH TEMIeparype Ao
20 °C, cHwxenun gasuaeHus g0 0,1 MIla u Hamrauu Bo3ayxa HaJl MOBEPXHO-
CTBIO BO/JBI PACTBOPHMOCTH KHUCIIOPOAA B BOJAC CHIDKACTCA N0 8 MI/KI, a OC-
TANBHOE KOJIH4YECTBO KHMCJIOPOJA BBIACIACTCA U3 MPOOBI U MOXKET OBITH COOpa-
HO B MEPHBIH COCYA.

B.2 Ilpubop mmst onpeaciceHust KUCI0poaa npeacraBactT coboi orrpaayH-
POBaHHYIO cMKOCTh (koiby) ob6semoMm 1-1,5 M’ ¢ OByMA OTBOZAMHM, OZHH
MPOXOAMT Ycpe3 npoOxy B rOPIOBMHE CMKOCTH M JOCTHTAacT AHA, APYrOH BbI-
MOJIHAYOT 3aN0/JIMIO C BHYTPEHHHM TOpuoM Mpobku. Ha oba orBOAa HaacBa-
IOT pe3HHOBBIC TPYOKH. I 0TOOpa mpoOK! AIMHHBIA OTBOA MOACOCAUHSIOT K
npoOOOTOOPHON TOYKE M YepPEe3 HEro 3aNONHAIOT €MKOCTH MPOOOH. 3aTeM mpo-
IMyCKAIOT 4E€PE3 EMKOCTh ABA—TPH 00BbeMa NMPOOBI, TOCTE 3TOr0 KO0y MEpeBO-
PAYMBAIOT M OCTABIAKOT B TaKOM TMOJIOKECHHM J0 HAKOIJICHHA B HEH
150-300 cM” ra3oBoit dhassl. OHOBPEMEHHO C TICPEBOPAYHBAHHEM KOJIOBI BE-
AYT CYCT MPONYIIECHHOK Yepe3 Hee MpoObl, AA 4ero €€ »KHAKYH 4aCth CIUBa-
10T B MEpHBIH cocya. [Tocne HakorieHus ra3oBod (pa3el KOJOY OTCOCAMHAIOT
OT MPOOOOTOOPHOH TOYKM M BO3BpALIAOT B HCXOAHOE MOJokeHMe. KoHuEeH-
TPALHIO KHCIOPOAA B Hpobe MOACYHTHIBAOT N0 (POPMyIC HIIH ONPERCIAIOT MO
Tabnuue, pacCHHTaHHOM padee (Tabmuuya B.1 npunaraercs):

co,= 1,59 - (V./Vo) r/xr, (B.1)

rac V. — 0b6beM rasoBoH (Passr;
Vo — 00beM NMpONyHICHHON NPOOE!.

Tabnuma B.1 — Onpeneelne KoHLeHTpPaHUH KHAIOpoja (e B KoJi0e
coGpano 300 cm’ rasa)

O0BeM 1ponyleHHOM MTPOOLI KoHILeHTpall¥g KHCTIOpoIa,
(IIpH nIepeBEPHYTOMN K0JIOE), ™ r/Kr
| ] | 2
0,150 3,18
| (0,200 2,385
(0,250 1,908
(0,300 1,590
0,350 [.462
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Oxonuanue mabnuywvr B. ]

1 2
0,400 1,192
0,450 1,060
0,500 0,954
0,550 0,867
0,600 0,795
0,650 0,733
0,700 0,681
0,750 0,636
0,800 0,596
0,850 0,561
0,900 0,530
0,950 0,502
1,000 0,477

1,050 0,454
1,100 0,433
1,200 0,397
1,300 0,366
1,400 0,340
1,500 0,318
1,600 0,298
1,700 0,280
1,800 0,265
1,900 0,251
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HNpunoxenne I'
(pexomendyemoe)

MEPOINPHATHA 10 CHNXEHHL) YPOBHEHA IITYMA
ITPH NIPOBEJEHHAH NBKO u I1 TEILIOYHEPTETHYECKOT O
OBOPYJIOBAHHA"

JAnd CHHXKCHHA YPOBHEH IIyMa A0 AONYCTHMBIX 3HAYCHHH HA KaXKIBIH

cOpocHOM TPyOOIPOBOA YCTAHABIMBAIOT IIyIIMTENb MyMa THIA I'JI, mpHHIH-
NUanbHag CXeMa KOTOPOro MPUBEACHA HA pUCYHKE [, 1.

Buvixoo 6 ammocghepy

n
|
-
: _____fi__
)
“~J

=1
—"
"

€D
; T
N N N

NN N 0

L)
v I t ' -
3 ’
_ NLU AR R AR
] I . w4
._ . ;
[ ] - \ - !

Bxoo nomoxka

Pucynox I'.1 — IIppHuMnuaabHasg cxeMa riyuuartes s myma tumna I'Jl

'} Matepuan paspaboran ['OCYJapcTBEHHBIM HAayYHO-HCC/ICHOBATEbCKHM HHCTHTYTOM
tersiosHeprekn (HUU T), Yxpauna, r. I'opnoska, JloHenkon ofs, o Jlenuna, 3. (3amectuteis
AHpEKTOpa Mo Hay4YHoOH pabote, K.T.H. A.5. Batiman, pyxkoBOAHTENs HAYYHOIO HAIPaBJICHHS TIO
3AIIHTE OT HIYMa B SHEPreTHKe K.T.H., C.H.C. B.[". Jlvicenko).
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[ mymwrens COCTOHT H3 PAia NMOCICAOBATEIBHO PACIONIOKCHHBIX KaMep.
BxoaHas kamepa / orpaxiacHa CBEpXy CIeHUAIbHOH nep(POopHpOBAHHOHU TEPE-
ropogkod. Kamepa npoTHBOIABICHUA 2 3al0JHEHA 3BYKOIOIIOMANOIIHM Ma-
TCPHUAIOM, 3 KaMEPhI PACIUHPCHUA 3 ¥ 4 3aNOJHCHH MCTAJUIHYCCKHMH CCTKA-
MH. BHyTpu KamMep TOPMOKEHHA J, 6 H BBIXOOAHOH KAMCPHI 7/ YCTAHOBJICHDI
nepdopupoBaHHeie peOpa. [ nylunrens kpendr Kk COpocHOMy TPyOONpPOBOAy C
MOMOIIBIO CBAPKH. /11 YBEIHUYCHHA HAXCIKHOCTHM K IIIYIIHTCIIEO K COPOCHOMY
TpyOOnpoBOAY NPHBAPHUBAIOT pedOpa KECTKOCTH 8. ATMOCHEpHBIE OCAAKH H
KOHACHCAT YAANAOTCA H3 KAMEDP TIIyLOHTEN YCPE3 APCHAXKHBIC OTBEPCTHA 9.

[ nynmrens padoraer caeayomum oOpaszoM. 1laposon moTok u3 cOPOCHOro
TpyOOIPOBOJA MOCTYIIAET BO BIIYCKHYIO KaMepy / W janec 4yepes nepopupo-
BAHHYIO IEPETOPOAKY B KAMEPY IMOANOpA 2, rAC MPOUCXOAUT IUIABHBIH COPOC
JaBJICHUA. B xaMepax pacluupeHus 3 H 4 MOMHOCTHIO COPAChIBACTCA H3OBITOY-
HOE JABJICHHC H HAYHHACTCA CHIDKEHME CKOPOCTH MOTOKA. B xamepax TopMmo-
AKEHMA 5 U 6 OHA YMEHBINACTCA 0 PACYCTHOIO 3HAYCHHA, 4 B BBIXOAHOH KAMC-
pe 7 OKOHYATENLHO (OPMHUPYETCA CTPYKTypa BeIOpaceiBacMoro B arMocepy
NOTOKA.

KoucrpykrueHeie mapaMerpsl rymmresis (/] = 1000+-1500 MM, = 10001500 Mm),
FHAPABIHYECKOEC CONMPOTHBICHHE, MPOYHOCTh 3BYKONOINIOHIAKOIIETO MAaTCpHAa-
12, TAPAMETPhI CETKH, TPeOyeMoOe 3HAYECHHE AKYCTHYECKOH 3(PPEKTHBHOCTH
ONPEAEILIOTCA PACYSTHLIMH METOLAMH B 3aBHCHMOCTH OT HCXOHBIX HAHHBIX
IMPOAYBOYHOIO TPAaKTa H MapaMETPOB nmpoayBacMoOH cpenpl. I1pm 3T10M rapas-
THPYCTCA YPOBCHb IIyMa, COOTBETCTBYIOIMHY TPEOOBAHWAM JACHCTBYIOIIMX
rOCYJAPCTBSHHBIX HOPMATHBHBIX JOKYMCHTOB.
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Hpuaoxenne [
(cnpasounoe)

NEPEYEHb HOPMATHBHKX JOKYMEHTOB,

HA KOTOPBIE JAHBI CChLJIKH B PJ] 153-34.0-37.411-2001

| O6o3naverue PJ] ] HaumMeHoBaHume 1?,[[ HoMep niynkTa
1 2 _ 3
F'OCT 12.2.052-81 | CCET. O6opyaoBanme, paGotatomee ¢ | 8.2.3.1, 8.2.3.2,
ra3zoo0pa3HbBIM KMciopoAoM. O6nue 8234 8241
| TpeOboBaHMA Oe30I1acHOCTH
I'OCT 201-76 Tpunatputidochar. Texrmueckue ycno- |8.2.4.2
BHSA
I'OCT 1050-88 | Ipokat coproBoi, kanu6posanHEli, co | 8.2.3.1, 8.2.3.2
CHEIMAIIBHOX OTACTIKOM IIOBEPXHOCTH M3
yriaepoaucTou cranyd. OOmme rexHAYe-
| CKH€E YCTIOBHA [
TI'OCT 1779-83E [uyprl acOectoBrie. TexHmyeckye ycuno- | 8.2.3.3
BUS
['OCT 2850-95 | Kapron acGecToblit. Texumdeckne ycno- |8.2.3.3
BUS
1'OCT 3134-78 : YauT-CNUPHUT. TeXHUIECKHE YCIIOBHA 8.2.4.2
['OCT 5632-72 CTaau BHICOKOJIETUPOBaHHbIE M cIUIaBel | 8.2.3.1, 8.2.3.2
KOPPO3HOHHO-CTOUKHE, XXapOCTOUKHE H
KaporpoyHble. Mapku
TOCT 850580 | Hedpac-C-50/170. Texmuraeckute ycuiosss | 8.2 4.2

['OCT 9337-79 Harpuii pocdopHo-kHCabli 12-BoHbIN. | 8.2.4.2
TexHuyeckne ycinoBua
'OCT 9940-81 TpyOn1 GecllioBHBIE TopAYeaedop- 8.2.3.1
MHPOBAHHBIE U3 KOPPO3HOHHO-CTOHKOH
CTAIH. TexXHHYeCKHe YCIIOBHS |
['OCT 1065273 Coinp JUHATpHEBAS dTWICHIAAaMHH-TeTpa- | 8.2.4.2
YKCYCHOM KHCTIOTHI 2-BojiHas ( TpriIoH-b)
['OCT 19906-74 Hurpur HaTpus Texadyeckmii. Texurdec- | 8.2.4.2
[ KM€ yciioBHS
OCT 26-04-312-83 | Metomr: obe3xupusanud. O6mme tpedo- | 8.2.4.2
| BaHHMsl K TEXHOTOTMYECKUM TIPOLIEccaM
TY 14-3-59-71 Tpy6r1, paboTarolie IIpH JaBiIeHKH 8.2.3.1
6,4-16,0 Ml la _
TY 14-6-86—-90 PacTBppuTeiy Irpyrombl 2: Hedpachl 8.2.4.2
C2-80/120 n C3-80/120 |
TVY 38-114-62-72 CIMpalIbHO-HaBUTEIC TIPOKIIajKu M3 acOe- | 8.2.3.3
cTa ¥ raponrTa KI1-2
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TY 38-507-63-171-91| MoHoamkudeHOVK Ha OCHOBE TPHMEPOB

BCH 10

IIPOITIEHA, OKCHITWIMPOBAHHHA,
HEOHOJI-A®9-4, HEOHOJI-A®9-6,
HEOHOJI-A®9-10, HEOHOJ-AD9-12

PJ1 34.20.501-95

PJ1 34.37.407-85

PJ1 34.37.409-96
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HHCTPpYKIMS 1O MTPOEKTRPOBAHUIO TPYOO-
IIPOBOJIOB ra3000pa3HOro KHCIOpoaa

IIpaBwiia TeXHWYECKOH SKCIUTyaTAHH
DNIEKTPHYECKHAX CTAHIMH ¥ ceTed Poccuif-

CKo# PeJleparyu

MertoauageckHe yra3aHHA 110 IIPEAITYCKO-
BOH INMAPOKHACIIOPOJHON OYMCTKE U ITACCH-
BallMH MMAPOBOJSHOIO TpaKTa TEIUTO3HED-
reTyeckKoro cOopyaoBaHus

Merogeckue yKa3aHws 1o IpeaiycKo-

BOH ITAPOBOAOKHMCIIOPOJHON OYHUCTKE K

[MACCHBAIMH BHYTPCHHMX ITOBEPXHOCTEH
ArpeBa SHEProodopy/IoBaHHA
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