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1. BBEAEHHE

HHTeHCHBHOE Da3BHTHE HApONHOro Xxo3siictea obocrpuno npobnemy  3aLUUTHI
oKpyXalomeii cpemsl OT NPOMbIHUIEHHOro 3arpsasHeHus. B “OCHOBHbIX HanpaBACHMIAX
3KOHOMMUECKOro U coumanbHoro paspurus CCCP na 1986-1990 rr. u Ha nepuon xo 2000 rona’’,
onobpennbix XXVII cwvesnom KIICC, npexycmorpe pasaen “OxpaHa npupoibi’, B KOTOPOM
NOCTaBJIeHbl 38/1a4H COBEPLICHCTBOBAHHS TEXHOJOIHYECKMX MPOLIECCOB C LEJbI0 COKpAaIlEHM
06BEMOB CTOYHBIX BOX M BLIOPOCOB BpeIHBIX BELIECTB B arMocdepy, YIydllieHHs OYHCTKH
BEHTHJIILIMOHHOIO BO3AYyXa H OTXOISLIHX ra3oB OT BPEAHBIX MpPUMeEcEH 3a CYET HCMOJIb30OBAHHA
BHICOKO3()(EKTHBHOIMO ra3omnbUICOYHUCTHOrO 00OpynoBaHMA, & TaKkKEe KOHTPOJIA COCTOSAHHA
OKpY>KaloueH Cpeapbl.

OxpaHa OKpy>karolieif NMpUPOMHOii CpeAbl OT 3arpA3HEeHHs NMPOMBILLJIEHHBIMH BbIOpOCaMH
SIBJIAETCA YaCThIO COIMAJBHOM M roCyZapCTBEHHOM3aa4yd OXpaHbl NPHMPOALL, BKJIOYAIOLIEH B
ceOsi KOMIUIEKC B3aMMOCBA3aHHbIX MeponpusTHii. IlepeueHr OCHOBHBIX MEPONPHATHH MO 3aLUHTE
BosaywmHoro 6acceiina npusengH B ITocranoenenuu LK KIICC u Cosera Munucrpos CCCP ot
1 nexkabpa 1978 r. “O HONOJHUTENLHBIX MEPAX MO YCHACHHIO OXPaHbl NPHPOALI M YIy4YIIEHHIO
MCIOJIL30BaHHs NPHPOAHBIX pecypcop”, B 3akone CCCP “0O6 oxpane arMoc¢epHOro Bo3ayxa’,
npuHaToM BepxoBusiM CosBerom CCCP 25 mions 1980 r. B 3akone pernaMeHTHpOBaHBI MEpO-
NPUATHSA MO NMPOEKTHPOBAHKIO, PAa3MELIECHHIO, CTPOHTENLCTBY H BBOAY B CTPOH MNpenIpHATHH,
BIMAIOIMMX Ha COCTOAHME aTMOCPEpHOro BO3JyXa, OnpenenéH nopsfoK YCTAaHOBJICHHA
HOPMAaTHBOB BHIOPOCOB BpeaHbIX BemecTB B aTMOcdepy, AMMHUTHPYIOIMX BpeAHOE BO3AECHCTBHE
XUMHYECKHX, Pusuueckux u OGuonoruveckux ¢paxkropos. 3aKOHOM MNPERYCMOTPEHbI MOCYAAPCT-
BEHHBIA y4€T NPEANPHUATMM, OKa3bIBAIOLIMX HEeONaronpHuaTHOE BO3ACHCTBME HA COCTOSIHHE

aTMOoCdepHOro BO3yXa, MEPONPHUATHSA MO 3aIKUTE BO3AYHIHOro 6acceiiHa ¥ OTBETCTBEHHOCTD 3a
HapylIeHHe 3aKOHOAATENbCTBA 00 oXpaHe aTMOoCchEpHOro BO3ayXa.

Meronuka npenHasHau€Ha Ui OLICHOYHBIX pPAacCYéroB OXXHAAEMbIX BbLIOPOCOB BpEAHBIX
BEIIIECTB B NPOH3BOACTBE MO YKPYNHEHHBIM YIENbHbIM MOKasarejisiM. B MeToauke nmpuBEREHbLL
NaHHbIE U1 ONpPEACNICHUS KOAMYECTBA BBLIOPOCOB I MACOKOMOMHATOB, KJIEEBbIX M
)KEJIaTUHOBBIX 3aBOJOB U NPEANPHATHI MO NPOM3BOACTBY OenkoBOM konmbacHOM 000J04YKH MO
OCHOBHbIM BHIaM TEXHOJOrH4eckoro oO0oOpyaoBaHHA, KOTOPOE SABJSAETCA HCTOYHHKOM
HauOOJIbLIErO 3arpA3HEHUs BO3RYWIHOro OacceiiHa: BakyyM-BbilapHbie, apobmiku, 6apabaHbl,
YaHbl, CYLIWJIKH, MPECChl, YIIAKOBOYHbIC MALIMHBI U JP.

IToka3arenu BLIOPOCOB npHBEAEHbLI HA €AMHULYY 000pYHOBaHMA, €AUHULYY BbipabaTbpiBaEMOM
NPOAYKUHMH, EAMHUIY PACXOAa MUCXONHOTO Chipbsi U T.A. Ilokasarenu onpeneneHbl B pe3yJibTaTe
IKCNIEPUMEHTAIILHOIO MCCJICAOBAHMA TNbLIEra30BbIX TOTOKOB NPH 3KCIUTyaTalid OCHOBHOIO
“TEXHOJIOrHYECKOro 000OpyAOBaHHUsA HA NPEANPUATHIX OTPACIIH.

Meronuka npeaHa3sHaueHa Ui ONPENEIeHUs] KOJMHYECTBEHHbIX XapaKTEPUCTHK BbIOPOCOB
BPEAHBIX BELIECTB IMPH MNPOrHO3UPOBAHHMU BLIOPOCOB ana pa3pabOTKH NPUPOAOOXPAHHBIX
MEPONIPHATHH HA CTAQHMH TMNPOCKTHPOBAHHWA M  PEKOHCTPYKLHM MSICOKOMOHHATOB H
msiconepepadarpiBalOLUX NPEANPUATHIM, KJIeeBbIX, JKENaTHHOBBIX 3aBOJIOB H MPEANPUATHH NO
npou3BoACTBY OenkoBOod konbacHoit 00ONOuUKM Jiii OLIGHOYHBIX pacuéroB mnpu pa3paborke
HOPMAaTHBOB IpenesbHO nomycruMbix BbIOpocoB IIJIB (BCB), a Takke mis onpeaesieHHs
CAaHMTapHOro COCTOSHMS BO3Ayxa padbouedl 30HBLI NPOM3BOACTBEHHBIX NOMENICHMH (pacuéra
BBITSDKHOM NMPUTOYHOH U 00meoOMeHHoi BeHTHnAuKE) Meronuka MOXeT ObITh NPUMEHEHA MPH
NpOBEICHHH MHBEHTapH3aLuHu BLIOPOCOB MyTéM HMX pacuéra no yAEJAbHbIM MOKa3aTeasaiM (TOJNBKO

10 COrjlaCOBaHHUI0 C MECTHBIMHM OpraHaMu I ockoMruapomera) B Te€X CAy4Yasx, Koraa rHpsiMbie
METO/bl U3MEPEHHH MO0 KAKUM-TTHOO0 NMPUYHHAM 3aTPYAHEHBI.

Meroauueckue yxa3aHus MO pacuéry KOMUYECTBEHHBIX XapaKTEPUCTUK BHIOPOCOB BPEAHbBIX
BELUECTB B aTMOCGEpPYy OT OCHOBHOI'O TEXHOJOTHYECKOro 000OpyaAoBaHHUA MPEANPUATHA MICHOH H
KJICSXKENATHHOBOH NMPOMBIILIEHHOCTH pa3paboTaHbt koekTuBOM aBTOpoB. AHubinosnd U.C.,

Misapu B.U., Mensenes AUU. (MTHUMMII), Haruc JLA (BIIO “CoroskneibxenaTiHnpom’ ),
boreuHa K I1. (PocrunpomscomosmpoexT).
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2. HABHAYEHME U XAPAKTEPUCTHKA YJIEJIbHBIX [TOKA3ATEJIEX -
I'A30BO3VIIIHBIX BbIBPOCOB ITPOMBILLIEHHBIX ITPEAITPUATHH.

OnaHuM K3 OCHOBHBIX 3TanoB padoT npu pa3paborTke MEPONPHATHIA 110 3aLUTE BO3AYLIHOTO
bacceitna oT BHIOPOCOB MPOMBILUICHHBIX NMPEANPUATHI ABIAESTCS MOANOTOBKA HCXOOHBIX aHHBIX,
KOTOpasi COCTOMT B ONpeAeNEeHHH KauyeCTBEHHOIO H KOJMYECTBEHHOI0 COCTaBa MNbLUIEra3oBbIX
BhIOpocoB. HMcxomHbie AaHHBIE MOXHO HOJIYYHTh KaK NYTEM HENOCPEACTBEHHOro H3MEpPEeHHUS
00BbEMOB OTXOHALIMX ra30B H KOHLEHTPALMHA NMPHCYTCTBYIOILIHX B HHX BPEAHbIX BELIECTB, TaK U
(nMp HEBO3MOXXHOCTH NMPHMEHEHHs NPAMBIX METOAOB) Ha OCHOBAaHHMH OallaHCOBBIX, TEXHOJIO-
THYCCKUX M JPYrHX pacy€THLIX METONOB.

HenocpeacreeHHoe H3MEpEeHHE XapaKTePUCTHK MbUIEra30BO3AYLHHbIX BbIOPOCOB MPOMBILL-
JICHHBIX NPEATNPHATHH ABJAETCH NPEANOYTUTEIbHBIM, OJHAKO CONPSXKEHO CO 3HAYHUTEJIbHBIMH
TPYOHOCTAMH OpPraHu3alHOHHOIO M MaTepHaJIbHOIO XapakTepa, a pacy€THble METOHRbI
onpeneNeHus Mnoka3zareneil BbIOPOCOB HE MO3BOJIMIOT MONYYMTE HNOCTATOYHO MNOCTOBEPHLIC
nanHple. g 1peofosieHUst yKa3aHHbLIX HENOCTATKOB HCIMOJIb3YIOT IMIOANOTOBKY HCXOIHBIX
NAHHBIX NO YACJIbHBLIM NMOKA3aTeNAM BbIOPOCOB.

YnenbHbIMH TIOKa3aTeNsIMH BbIOPOCOB HA3BIBAIOTCA XAPAKTEPHUCTHKM ra30nbUICBO3AYLIHBIX
IIOTOKOB, OTHECEHHBIE K €qUHHIIe 00BbEMAa OCHOBHOM NMPONYKLUHM NPEANpPHATHS WIH K €OQUHHLE
TexHoJioruueckoro obopymoBanus. Mcnosnb3yiloT Takke yAeNbHbLIC NMOKA3aTeNM, OTHECEHHBIEC K
eAMHHLIE CHIPbA, NepepabaTbiBAEMOro B OCHOBHOM IPOU3BOJCTBE, MJIH K €QHHHULIC BPEMEHH
pabotel 0obopymoBaHMiA. YKpyNnHEHHbIE YAECJIbHBIC MOKA3aTEAM HCIOAB3YIOT IS NPOBENCHUS
OPHEHTHPOBOYHBLIX PaCUYETOB OXKHAAEMBIX BHIOPOCOB BPERHBLIX BEIEeCTB B arMocdepy, AoImyckas
PH 3TOM YCpPEAHME roka3areieil o OHOUMEHHOMY 000OpyIOBaHMIO Pa3IMYHbIX THIIOPA3MEPOB.
Onpenesienne yaeibHbIX NoKa3areneil BhiOpocoB NPOBOAAT HA OCHOBAHMH HATYPHbBIX U3MEPECHUMH
Ha pAAe NPEANPUSTHHA OTPACAN M YCPENHEHHH NMONMYYEHHbIX Pe3yJIbTAaTOB.

Takoif mnomxom X OHNpeneNeHHIO MCXOAHBIX JaHHbIX, XapaKTePHU3YIOUIHX BbIOPOCH!
aHAJIOTMYHBLIX MPOH3BOACTB, He TpedyeT CIOXHBIX 3KCIEPHMEHTaNbHbIX padoT, 3HAYMTENbHbIX
3aTPAT TPYAOBBIX H JYHEPreTHYECKUX pecypcos. B TO ke BpeMsi onpeneseHHUE XapakTepHCTHK
BHIODOCOB 110 yZENBHBIM NOKAa3aTesIM TapaHTHPYET ROCTATOYHYK) TOYHOCTb [OJIyYE€HHbLIX

HNAHHBIX, YTO ABJIACTCA 3HAYMTENIbHBIM MPEHUMYIIECTBOM IO CPABHEHHIO C APYrHMH pPacUE€THbLIMHU
METOAAMM.

3. XKEJIATUHOBOE ITPOU3BO/ICTBO.

3.1. Kparkass xapaxkrepUCTHKa OCHOBHBIX HCTOYHHMKOB BBbICJICHHA BPEAHBIX BELUECTB HA
)KEJIATUHOBBIX 3aBOAAX.

Bpenubie nbuierasoBo3ayinHbie BLIOPOCH! KENAaTHHOBBIX 3aBOAOB MOXKHO pa3/ieIiTh Ha TPH
rpynnbi.  o0pasyiomuecs 0npu IPOM3BOACTBE JSHEPTHH M B PE3YAbTATE MCIOJIb30BaHUS
TPAHCMIOPTHHIX CPEACTB C ABHMrare/iiMH BHYTPEHHEro CropaHHA, COMYTCTBYIOIIHUE OCHOBHBIM
TEXHOJIOTHYECKHUM TPOLIECCaM; OT BCIIOMOIraTe IbHbIX LIEXOB U NMPOHU3BOJCTB.

HcrounukamMu nepBoit rpynmnbl  BHIOPOCOB SABIAIOTCA MApOCHIOBOE 00OpynoBaHue,
YCTaHOBJICHHOC Ha 3aBojie, a Takke asrorpaHcnopr O6béM M cocraB BLIOPOCOB KOTENbHBIX
IIPEANPUATHA 3aBUCAT OT THIIA NMAPOCWIOBLIX KOTJOB, HX KOJMHYECTBA M CXHUraeMoOro TOIUIMBA
Kosnn4ecTBO BpEAHBIX BELIECTB, NMOCTyNamoLUUX B arMochepy OT UCTOUHHKOB NEPBOH TPyIIHI
BbIOPOCOB ONpeAesstoTcs no pacyéTHbiM GopMynam, NMpUBEAEHHBIM B “PyKOBOASIINX YKa3aHHAX
o pac4éry BLIOPOCOB TBEPABIX YACTHI] H OKHCJIOB CEPBI, YrJIEpOAa H a30Ta C ALIMOBBIMH ra3aMH
xotnoarperaroB” (Mockea, CIIO Coiosrexsnepro, 1979 r.) u “BpemeHHbIX pekOMeHAAUHH MO
pacuéty BbIOPOCOB BPEAHBIX BEIECTB C OTXOAALIMMH ra3aMM OT KOTEJbHBIX U aBTOTPAHCNOPTA
NPEANPUATHH MACHOH ¥ MOJIOYHOH npombiuiieHHocTH (MockBa, MuamMscomonnpom, 1980 r )
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Haufonee MHOrOYMCIEHHLI M Pa3HOOOPA3HHI HCTOMHMKH BTOPOH rpynmsl BbIOpOCOB, C
KOTOppIMH B aTrMocdepy mnocrynaer HauOolnbllnee KOJIHYECTBO BPERAHLIX  BELIECTB.
TexHONOruyeckuif NPouHEecC NOMyYeHHMs JKENATHHA BKIIOYAET 3HAYHTENILHOE YHCIO CTajui,
HaYMHA’A OT XPAHEHHMs CHIPbA M 3aKaH4uuBas pacacoBKoii NOTOBOH MPOAYKLMH, HA KOTOPHIX B
aTMocdepy BBHIASHAIOTCA BPEAHDIC BEICCTBA.

B xaueCrBe CHIphA JUIA IOJYYCHMS XEJIATHHA MCHOJIB3YyIOT MATKOE KOJUIAar€HCoAep Kalee
ChIphé, a HA HEKOTOPhIX 34aBOJAX MCOONLIYIOT TakkKe M KOCTb. Msrkoe ChipbE,
3aKOHCEPBUPOBAHHOE CYUIKOH, IIOBAPECHHOH COJIbIO HUIM M3BECTBIO, XPAHIT Ha CKjIaZax HAIH NMOA
H3BECOM; KOCTHOE ChIPbE COHEPXKAT HAa OTKPHTHIX Iuiomaakax. Kocts BO BpeMst XpaHCHHMA NOA
BO3feiictBHeM arMoc(epHBIX OCaNKOB MOABEPracrTCA Nnop4e, B pe3ynsTare 4ero B arMocdepy
MOIYT BbIICNATHCA BEUIECTBA C HENPHATHRIM 3aNaXOM. bEICTPOTA MPOIIECCa PA3NIOKEHHA KOCTH H,
COOTBETCTBEHHO, KOJIHYECTBO HEMPHMATHOMAXHYIIMX BEHIECTB, MOCTYNAOWMUX B armocdepy,
33BHCAT OT cnocoba yxiaaxu chipba (pa3sMepa IUIOIMAAKH), TEMIICPATYpPhl H BIAXKHOCTH BO3AYXA K
OCBEIEHHOCTH. Bonpoe BiIHsAHHME HA MHTEHCHBHOCTbL 3arpA3HEHMA aTMocgepbl NMPORYKTaMH
Pa3NiOKEHHs ChIPbS OKA3BIBAET NMPOACIDKHTEABHOCTD €0 XPaHCHHUA.

Ha XenartMHOBRIX 3aBOZaX, BHINCKAIOMIMX JXXENATHH H3 KOCTHOIO ChIPhS, PacCOpPTHpO-
BAHHYIO KOCTb M3MEJBYAIOT B KOCTHOAPOOMnbHBIX MampHax. Hpu 3TOM B armMocdepy MOMKer
BEIACNIATBCA 3HAYHTEJILHOE KOJMYECTBO KOCTHOM IbumM, Msarkoe Coips¢ HM3MENLYAIOT Ha
ME3ZPOpeE3KeE,

OGesxmpuBaHne KOCTHONO CHIpbS INPOBOAST BOAHBIM oOOedkupuBanueM. Ilpu
ODE3KHPHBAHHH KOCTH BOJOH 3arpA3SHCHUH 3HAYUTEABHO MeHbiIe, He3aBHCHMO OT TEXHOJIOTHH
yAaNEeHHUs JKHPa U3 KOCTH, NOJIYIEHHBIM KOCTHRIM XHD 00pavarniBaior 15-20% cepHoit xHCIOTHL.
KosmaecTso mnapoB KHCNOTH, IOCTVHEIOMHAX IDH 3TOM B arMocdepy, ONpeaenaercs
TCMIICPATYPHBIM POXXHMOM KHCIUTHOM QUDAUOTKH. THIOOM M KOJMYECTBOM YaHOB IR
obpaborkn.

OtnnyurensHoit OCOOEHHOCTHIO MPOHU3BOACTBA JKEJATHHA M3 KOCTHOIO CHIPbS SIBJISETCSH
Talokeé HEOOXOHMMOCThL MNpOBEACHHS MPOLECCa AEMHMHepanu3auuu (Mauepalid KOCTH).
JAMMHHEPANH3ALMIO KOCTH NPOBOAAT 5% pacTBOpOM COJISSHOM KHCJIOTHI B 4aHaX, COSAWHEHHBIX
o NMHHIHNY NPOTHBOTOKA. KOJIMYeCTBO NapoB CONAHON KMCJOTHIL, NMOCTYNAKOUKHX B aTtMocdepy,
ONpeHe/MeTCs IUIOINAnb0 OTKPBITOM IMOBEPXHOCTH MALIEPAUMOHHLIX YaHOB H PA3HOCTHIO
TEMIIEPATYP MEXY HAPYXKHBIM BO3IyXOM H PACTBOPOM KHCJIOTHI.

B otaeneHuu MauepauH HCTOYHHMKOM 3HAYMTENBHOIO BBIAEJICHHA I[1aPOB COJIAHOI
KHCJIOTHI ABJIAETCA EMKOCTD JUIA pa30aBieHHUA KOHEHTPHPOBAHHON KUCJIOTHI C LENBIO MONy4eHHA
5%-Horo pacrsopa.

30NeHHe MAFKOr0 M KOCTHOTO CHIphSi MNPOBOAAT PAacTBOPOM CUAPOOKHMCH KASBIIHA
(M3BECTKOBBIM MOJIOKOM), KOTOpPBLI NONYYalOT ralleHHEM MAarHe3uaibHOH H3BECTH H3OBLITKOM

BoAibl. B npouecce 3onennsa B armocdepy Buipensiorca napel menoun Ca(OH),, a Taroke aMMHaKk,
KOTOpHIA 00pa3yercs B pe3yibTare THAPOJIH3a aMHHOKHMCIOT. KosiMuecrBo BpeAHBIX BELIECTB,

NOCTYNAaMMUX B arMochepy, Onpeneaserca KOHIUEHTpauueil H3BECTKOBOrO MOJIOKE,

TEMINEPATYPOH 30/IbHOH XKHAKOCTH H IUIOMAABI0 KOHTAKTA 30JIbHOM JXMAKOCTH C aTMOC(hEpHBIM
BO3XyXOM.

B otnenenun 06e330sHBaHMA M HeWTpaNM3alMH ChIpbA B aTMOCdepy NOCTYNaioT naphbl
COJITHOM KHMCJIOTBI M THAPOOKHCH Kaubumsa. Kucibie mapbl BbIOpachIBAOTCS H3 €MKOCTeik

pa3baBieHHss KOHLIEHTPHPOBAHHON COJIAHOM KHCJIIOTHI H HeiTtpanusatopos. Kpome Toro,
aspo3onb HCl suiOpachiBaercs B mpouecce npoMbIBKH CHIpbA BOIO B MOCYHBIX MallMHAX H
ME3APOMOHKaAX

Ilponecc Bapku cChipbs B B3POUMHBIX YaHAX COMPOBOXAAECTCA BbiAENEHHEM OONbLIKX
00bEMOB mapa, KOTOpBIf Mocne YaCTHYHOM KOHIEHCAaluH noctynaer B armocdepy. B cocras
OTXOIALIHX NaPOB MOXKET BXOAUTh HE3HAYUTENILHOE KOJMYECTBO HEMPHATHO MaXHYLIHUX BEIECTB.
KosH4ecTBO TakMX BEIIECTB 3aBHCHT OT TEMIIEPATYPHOrO peXHMa BapkH ChIpbS M 4YHCJIA
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BapOYHBLIX KOTJIOB, PACIOJIOXKEHHBIX B BapO4YHOM OTAENeHHMM 3aBona. Kpome TOro, B 3THX
OTACNICHUSIX PACMONOXKEHbI annaparbl 00padoTkH BapouyHBIX OCTATKOB. B 3aBUCHMMOCTH OT
TEXHOJIOTMYECKOH HHCTPYKLHH OOpabOTKy OCTaTkOB NpOBOAAT PAaCTBOPOM €4KOrO HATpHS.
CooTBeTCTBEHHO, B BO3AYX NOCTYNAET a3pO30J1b WEIOUH.

JJ1s1 COXpaHEeHHs Ka4eCcTBa )KEJIATMHOBBIX OyJIbOHOB cpa3y XKe Nocse ynapHBaHHUs NPOBOAAT
KOHCEpBHpOBaHHEe OYyJILOHOB CEPHHCTOM KHCIOTOH MJIH nepekuchbio Bomopoaa. Ilpouecc
KOHCEepBaLMH OyJIbOHOB C HCITOJIb30BAHHEM CEPHUCTOM KHCJIOThI COMPOBOXAAETCA BbIACIECHUEM B
aTMoc(epy ABYOKHCH CepBhlI.

IIpoueccst orPenku W  QUABTpPALMM  KENATUHOBLIX OYJLOHOB  MNPOTEKAIOT C
HE3HAYHTEAbHbBIMH BbIZIEJICHUAMH OPraHMYECKHX BEINECTB, HEKOTOpbie H3 KOTOPbIX MOTYT
obnaaaTe HENPUATHBIM 3aMIAXOM.

BrinapuBaHue >xeIaTHHOBBIX OYyJILOHOB NPOBOIAT B OAHO- H ABYX- KOPITYCHBIX annaparax.
ITapel BOABI, BBIAEIAIOLIHECA B MPOLIECCE BbINAPUBAHUA M COACPIKALIMECH B HUX OpraHuveckue
KOMIIOHEHThI, IOJIHOCThI0 KOHAEHCHUPYIOTCA B 0apOMETPUUECKOM KOHAEHCATOPE.

XKenarnuuzanuo OyJbOHOB OCYMIECTBISIOT Ha JEHTOYHbLIX JKenaTHHu3aropax. BniOpoca
BPEAHRIX BELIECTB B X0/1€ 3TOI0 NpOLEecca MPaKTUYECKH HE ITPOHCXONMT.

CyuminneHOE OTHENIEHHE XKEJIATHHOBBIX 3aBOAOB OOBIYHO sIBIAETCA HCTOYHMKOM HauOonee
3HAYHUTEILHOIO 3arpa3HeHus atMocdepb! TBEPALIMH YaCTHLIAMH OPraHHYEeCKOrO NMPOUCXOXKACHHS
- NObUIBK) JXeJnaTHHa. B Hacrosfiiee BpeMsi Ha KEJAaTUHOBBIX 3aBOAAX IKCIUTyaTHUPYIOTCA
Oapabannbie cymmnku  GupMbl “Baiicc”, OCHameHHble  AByMS  IOCJIEAOBAaTEJIbHO
YCTaHOBJIEHHBIMH LIHKJIIOHAMH, JICHTOYHbIE CYyLIMJIKH Ha JnuHHAX “Mapybenn’”, “IOHcoc”.
KonnuecTso »eNaTHHOBOH IbUIH, NOCTYNAaKOLIEH B aTMOC(hEpPY, 3aBUCHT OT NPOH3BOAUTEIIBHOCTH
3aBOJA IO XenaTHHy (konauyecTBo 6apabaHHbIX Cymmiok) u 3¢p¢dpeKkTHBHOCTH paboThl LIMKJIOHOB.

Hpobnenue u pacacoBka KeJlaTUHA COMPOBOXKAACTCA YACTHYHOM MOTEpeHd NPOOYKLIMH.
Ilomemenue npoOMNbHO-YMaKOBOYHOIO OTAECJEHHA OObIYHO CUNBHO 3anbuieHO. Kpome TOro, B
arMochepy I3THX OTASNEHHMH nNOCTYyHalT napst GopManbAeruna, BLIASHAIOWEroCH nNpU
3aKJIEHBAHUM YIIAKOBOYHBIX MELIKOB.

IIpu BrIpaboTKe XenaTHHA MOJYYAlOT AOMOJIHMTENBHO npenunurar (aukanbiuiipocdar),
MCIOJIb3yEeMblH JUIA MOAKOPMA XXMBOTHLIX B kauecTBe ynoOpenus. K oraeneHnio npeuunurara
OOBIYHO OTHOCHTCA OTACJCHHE TNPUrOTOBJEHUA H3BECTKOBOrO MOJIOKA, HMCHOJbL3yeMOro i
30JICHUSI MATKOr0 M KOCTHOIro Chbipbsi. byHKep s 3arpy3kH Herali€HHOH HU3BECTH M peaKTOpbl
JUISL TALIEHH ABJIIOTCA HCTOYHHKAMH 3arpsa3HeHus arMocdepbl napaMi rHAPOOKHCH KaJibLIUs H
HU3BECTKOBOM MNMbLUIbIO.

Cymiky npeuunurara npoBogar B ©OapabaHHBIX CylIMIKaX, B KOTOpPbIE B Ka4eCTBE
TEIUVIOHOCUTEJIA MOCTYNAIT AbIMOBBIE ra3bl, COAEpXKalllHe OKHCJIbI Cepbl, yraepoza H as3oTa.
KpoMe Toro, BMecre ¢ moTrokoM OTpabOTaHHLIX IbLIMOBLIX ra3oB B arMocdepy NOCTymnaer
HeOpraHuyeckas nbUlb aukansimiipochara. HMHTeHcuBHOCTL 3arps3HeHus arMocdepbl
BLIOpOCAMH Li€Xa MpELHUIKHTATa 3aBUCHT OT KOJIMYECTBA CYUWIMJIOK, BHJa TOMJIHBA, COKUIaeMoOro B
TOMnKe, H 3PPEeKTHBHOCTH LHKJIOHOB OYUCTKH BO3aAyXa.

3anbuUIEHOCTh NOMEIEHUI OTHCNIEHUS MPOCEUBaHUA U pac(acOBKH NPELIMIIUTATA BJICUET 3a
coboi 3arps3HeHHe arMocdepbl NbUILIO MPELUMIIUTATa, NOCTYMAoWEel C BEHTHIALHOHHBIMH
BbIOpOCaMHu.

B Meroanueckux yka3aHHsAX NMPHBENEHbl yAesibHbiE MOKa3aTein BbIOPOCOB, NO3BOJIAIOLIHE
pacyuTaTh HEOOXOAMMbBIE HAaHHbIE MO HMEKUIHMCA CBENEHHUSM O MPOHU3BOAUTEIbBHOCTH,
TUNOpPa3sMepax M KOJUUECTBE YCTAHOBJIECHHOro oO0OpynoBaHMs, a TAaKXKe N0 MNapaMerpaMm
TEXHOJIOTHYECKUX IMPOLECCOB.

3.2. Y nesnbHbiC NMOKa3aTeNnu BHIOPOCOB XENATUHOBLIX 3aBOMOB.
Beiime ObUIM OmMMCaHBI OCHOBHBIE TMPOLECCHI W TEXHOJIOrH4Yeckoe 00opynoBaHHe
)KEJIATUHOBBLIX 3aBOJIOB, ABJAIOLIHECA HCTOYHHKAMH OOpa3oBaHHUA BLIOPOCOB, CoOAepKaLLHX
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BpeliHble BeujectBa. B JAaHHOM pa3fieNie MPUBEAEHbl MaTepHalbi, MONYYCHHBIE B pE3ynbTarTe
HATYPHBIX HCCAENOBAHHM, & TaKkKE MO JIMTEpaTypHbIM AAHHBIM, NO3BOJIAIOLINE PACCUHUTATD
KOJIKYECTBEHHBIE XapaKTEPHCTUKH BLIOPOCOB, NPENCTABACHBI IPHMEPHI pacueTa.

a) OTaenenne NOArOTOBKHM KOCTHOIO ChIPbS.
B Tabn. 1 pmaHel yaesbHbie MOKA3aTeNH BbIOPOCOB OT OCHOBHBIX THIOB OOOpYymOBaHHS,
MCIONb3YEMOr0 Ha JXKeJIaTHHOBBIX 38BOZaX A/ M3MENIbYEHUsSI B NMOJIMPOBKH KOCTHOIO CHIPb3.

Tabauna 1.

VienbHble BHIRGNIEHMA KOCTHOH MbUIM npu 00paboTKe KOCTHOrO Chipbs (Ha CAHHHULY
obopynoBanusn)

~Haumenosanue obopynosaHus _ __KocrHas neuib

—OB MCIOBHHULA —l‘/ B '*:
[Monorkosbie apoGumkn | vt 1500
| Banbuesbie apobument /T 1400

[ CpeGenyarnie nipoGument

[TonuposouHbie Oapabanbi
- IIPOMBIBHBIE

Ilpumeyanue: Ha 1 T nepepabaTbiBaeMO KOCTH.

| Kami6poBouHo-ApoGHIbHIiL arperar rfiac | 1000 |

KpomMe KOCTHOM nNBUIM, B OTHEJNECHHH IOANOTOBKH KOCTHOINO ChipbA B IpoLEeccax
oOBogHEeHMsA, OOeRMpPHUBAHHMA M HAOMHHEPAJM3alMH CHIPbS BLIACHAIOTCA Tapbl BPEAHbLIX

OpPraHHYeCKHX H HEOPraHM4YeCKHX BELUECTB. YAECNbHbIE NOKa3aTeJ BHIOPOCOB NO 3TUM
BELECTBAM NPHBELEHBI B TaOM.2.

Tabnuua 2.
YaenbHbi€ BhIACNCHHUA ra3000pa3HbLIX KOMMOHEHTOB B OTAENCHUH NMOATNOTOBKH KOCTHOrO

ChIpbsi (Ha enuHULY 00OpynOBaHHA)

—_— e - — - e A . A o —wrem - ——— ——— —— —— —_—— = —_

EnnH. BrinenseMmeie BpeaAHbIC BelleCTBa
H3MepEeHUA COJIStHasA cepHas

| Yanot oGe3poxupasmsiskipa | r/uac 4.8

TlpoTounbie yanbi o6Bonenus | r/m’uac
Oxcrpakrop | rMac
[Mauepaunonspieyamst | r/w’uac 15

1 Yan 4 nostyyeHust paCTBOPOB.CEPHOM r/M“uac 52 3.6
| WJIK COJISAHON KHMCJIOT

b S E——— i —— T S —— —_—

H €ro XapakTepHUCTHKA

H
L

J— —_—— ey —

|

R T —

—— — e O —— L - -

i

————— T, —— —— . . e T T e T TRl T T A e — g e

ITpumep 1.

PaccunraTh KONIHYECTBO BpPERHBIX BELIECTB, NOCTYNAKOIHX B aTMOC(epy OT MCTOYHHKOB,
PACIIOJIOXKEHHBIX B OTAECHEHUH NPENBAPUTENbHON MOArOTOBKH KOCTHOIO ChIpbA, €CIH B HEM
YCTaHOBJIEHO cleayiowee oOopyaosaHue: KkanuOpoBOYHO-ApoOMNbHBIN arperat - 1 wIT,,

BasiblieBas Apobunka - 1 uit., 6apaban Wik st Cyxoi rnoJUPOBKH - 2 1UT., MALEPALMOHHBIC YaHbI

(TI0La/b MOBEPXHOCTH XHAKOCTH - 7 M°) - 20 IUT. ¥ 4aH s noiydeHus 5% pacrBopa COJNSHOI
KUCNIOTHI (IIOBEPXHOCTD 3epKana - 1.5 Mz).
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Hcroynnkamu 3arpA3HEHHs BO3XyXa KOCTHOH MNbUIbIO SABJSAIOTCH KaJlUuOpOBOYHO-
ApoOWNBbHLINM arperaT, BajblieBass ApoOunka ¥ nonuposBouHsie 6apabanbl. [Tonb3ysach naHHbIMY,
npBeAéHHbBIMH B Tabn.l, paccuuThiBaEM MAaCCOBBIH BbLIOPOC MNbBUIM  OT  KaXAOro
T€XHOJIOMHYECKOro aInrapara:

1) oT xanubposouHo-ApOoOUNBLHOroO arperara M; = 1000 r/uac;
2) ot BanbueBoit Apobwiku M, =1400 r/4ac;
3) ot noaupoBoyHoro Hapabana Ms; = 500 r/uac.

OO1unit BIOpOC KOCTHOM NMBUTH M B OTAEIEHHH OANOTOBKH KOCTHOTI'O ChIpbSi COCTABHUT
M=M, +M,;+2M 3 = 3400 r/uac

Kpome xOCTHOH nmbUIH, B BO3AYX OTAENEHHA MOAINOTOBKH KOCTHOIO ChIpbsi BbIACHSIOTCA
napbl COJMSIHOM KHUCNOTHI. JTH Napbl MOCTYNalT B atMocdepy OT MauepalHOHHBLIX 4YacoB H
€MKOCTEH IS XpaHeHHsA M pa3baBjieHHMs KOHUEHTPUPOBAHHON COJIAHOH KHMCHOTbL. MacCoBbIH
BHIOPOC MapoB COJMMHON KUCAOTHI MOXHO PACCUMTATL MO YAEJNbHBIM MOKa3aTeNnsiM BbLIOPOCOB,
NPUBEAEHHBIM B Ta0JN.2 H IUIOILAASAM 3€epKaia XKHMAKOCTH, XaPaKTEPHU3YIOLUM KaXKAbIH MCTOYHHK
BBIOPOCOB:

1) or MauepaHoHHOroO YyaHa M; = 1.5 r/mM*gac x 7 m*> = 10.5 r/uac;

2) OT yaHa [uIst MOJIYYEHHS PacTBOPa COJITHON KUCIOTHI
M; = 5.2 r/m*uac x 1.5 m* = 7.8 r/uac

6) Otnenenne 3oneHus, 06e330MuBaHNUA M HEHTPAIH3ALUM CBIPbA.

[Ipouecc 30neHHA ChIPbS CONMPOBOXKAACTCA 3HAYHUTEIbHBLIMH BLIACICHUSIMH B aTMoc(epy
NapoB THAPOOKHCH Kaipiuia. B Tabn. 3 npuseacHnl yheabHbi€ MNOKa3aTtenu BbIOPOCOB OT

OCHOBHBIX anrnaparoB, HCHOJB3YEMBIX B IIPOLIECCE 30JCHHMS, 00€330JIMBaHHsA U HEHTpAJIM3aLIHH
ChIPbA.

Tabnnua 3.
YnenoHble BblAENEHHA ra3o00pa3HbIX BELIECTB B OTACIEHMH 30JIEHUA, 00€330JIMBAHUA M

HeHTpaNu3aLuy Chipbs (Ha eAHHHLY 0OOpYAOBAHM)

o6opynoBanus

e u— - ) —— . [T,

EauH. BrigensieMble BpeaHbI€ BELECTBa

U3MEPEHUS

HauMeHOBaHUe

.
i
i
[]
I
|

||
i
{
|
J

T
)
1
f
i

I.
|
|
1'
1
i
i
i

|
|
|

| —m o o —_— — e v Ema ————

_l

30JILHUKH r/mM*4ac
EMckocT npurorosienus

r/m*uac 18
u3BeCcTKOBOro Moaoxa MUK

gac | -
muac | 80

r/m*uac

TMAPOTPAHCIIOPTA ChIDbA
0 05

“TpsacyH” ot NIPOMBIBKH CbIDbS

Yau pa pazbasnenns HCI
HTPAJIN3aTOL

MGS,[[ DOPE3KA

BakyyM-COOpHUKH CHCTEMBI r/uac -

rvac | - | 12

r/Muac

e p—

H4

1
|
|
1
|

!
|

| MoeuHas mawy

|

— -

|

i
1

B npouecce nony4eHdst W3BECTKOBOIO MONOKA MCHoOib3yercs Herauenas ussecte CaQ.
[Ipun neperpyske u TpancnoptupoBanu CaO u peakrop NOJyue€HHs HU3BECTKOBOrO MOJIOKA B
BO3AYX MOCTYMaeT M3BECTKOBas Nblib MaccoBblif BBIOPOC M3BECTKOBOH Nbuld B armocepy
coctasjsieT 5000 r/T uspacxopoanHoro Ca0O.



IIpumep 2.
B otpenensu 30ieHusi, 00€330JMBAHMS U MaLEpalMH ChIPbSl JKEJATHHOBOIO 3aBOJA

YCTaHOBJICHO Cieayouee o0opyaoBaHHe:
- 30MIBHUKY (TUIOLIAMb 3epPKaNa KUAKOCTH 9 M°);
- MO€YHas MAIIKHA UIA npoMbiBkH chipba oT Ca(OH); ;
- MOGUYHAs MAINMHA JUIA TTPOMbIBKH Chipbs oT HCl;
- 10 HeitrpanuzaTopos (IUIOINAAb 3ePKAIa KHIAKOCTH 8 M°);
- 6MKOCTb I pa30aBiieHHOM CONMAHON KUCIOTH (TLIOWanb 3epxana 4.2 M%);
- peakTop ramenns uisecrtu tuna MHUK.
Onpeneaurs MaccoBbil BLIOPOC aMMHAKa.
B coorBercTBHH ¢ Tabin. 3 BbIOpOC paBeH:
1) or sonmpauka M, = 1.4 r/mM°yac X 9 M~ = 12.6 rfyac;
2) ot MoeuHoit MamnHbl M, = 0.1 r/yac;
CymmapHnsiit Beibpoc M = M; + M; = 12.7 r/yac.

B) OTnesieHNe BapKH ChIpbiA, KOHCEPBHPOBaHMA, PHILTPALIAYM ¥ BHINAPHBAHMA JKEATHHOBBIX
OyILOHOB.

OCHOBHBIM BpeAHbIM BELIECTBOM, BHIACHAIOIMMUMCS B aTMOCHEpPY B OTACNHCHHH BAPKH CHIPbS
M KOHCEPBHPOBAaHHA XEJNaTHHOBOro OyibOHA, ABJIAETCA CEPHHUCTHIA aHrunapua. B Tabnuue 4
NpUBeAcHbl yHAENbHBLIC BbLIOPOCHI MNAPOB CEPHUCTOrO GHIMAPHAA OT TEXHOJOIHYEeCKoro

o0opynoBaHusA, MCHONL3YEMOIO IPH IOJYYEHHH, KOHCepBaluy, (GUIbTpALHMH H YNapHBaHHU
KEJIATMHOBBIX OyJILOHOB.

Tabnuna 4.
YaenbHble BBINENCHHS INapOB CEPHHUCTOH KHCNOTBI OT O0OpyHOBaHHMs OTACJICHHUS

NOXy4YEHUA, KOHCEPBUPOBaHKA ¥ GunsTpanum OyaboHOB (Ha eauHuLy o0opynoBaHus)

EnuH. CephucTeiii anruapun___ |
usmepesust | Hopma 0.1% | Hopma 0.15% |

2.2 * 3.0 |
4.5

5.0 ;
0.5 0.7
0.22 _

1.7 ]

—— [UN— — e — . — —— o — = — — — ——— e — ey

Haunmenosaune 000pynoBaHus

[ —— —_— .

r/aac
| Jan qns BbipouHbIX OCTaTKOB | rfuac
| BynbosocGopuukn | p/Muac
r/uac

1.5

———— . TR o am  e— s wm —y —_— — JE—

1
1
k
|
;
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1
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Ipumep 3.
Ha >en1aTHUHOBOM 3aBOAE IKCIUTyaTHPYIOTCR 22 BapO4YHBIX uaHa, annapar ofpaborku
BaPOYHBIX OCTATKOB, 2 ra30BOYHBIX YaHa (IIOLIaAb 3epKaia HUAKOCTH 1 yana 2.0 M%), 2 paMHBIX

npecca 1 6 BaKyyM-BhInapHbix annaparoB. Onpeneautd BuIOPOC NMapoB CEPHUCTOrO aHruaApuaa
PH UCMOJL30BAHHH B TeXHOJOorn4eckoM npouecce 0.1% H;0s.

BriOpOChICEpHHCTOrO aHrHaPHia PaBHbI COOTBETCTBEHHO!
1) ot Bapo4yHOro yasa M; = 2.2 r/yac;

2) ot annapara o6paboTku BapouHoro ocratka M; = 4.5 r/uac;
3) OT ra30BOUHBLIX 4aHOB M = 0.5 r/m” uac x 2 M* = 1 r/uac;
4) ot pamHOro npecca My = 0,18 r/uac;

5) oT BakyyM-BbinapHoro annapara Ms = 1.5 r/uac.
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CyMMapHbiii BBIOpOC M CEpHUCTOro aHrmaApUaa COCTaBJIsIeT:
M=22M;,+M,+2M;+2 M,+6M;s=64.26 r/uac.

r) Ornesnenne xenaTHHH3aAUMH OyJILOHOB M CyIIKH CTYIXHA.
He3aBHCHMO OT HCHOJIB3yeMOrO METOZa CYLIKH XXEJIaTUHOBOIOCTYAHSI B arMocgepy

BbIICJIACTCA JKEJAaTHHOBAA NbUib. B Tabmuue S5 npuBemeHbl aaHHble 00 yaenbHbIX BbIOpocax
)KENaTUHOBOM MbUIH OT OCHOBHbIX TUIIOB CYLIWJIOK.

Tabnuua 5.

YoenvHbl# BBIOPpOC JKENaTHHOBOW MbUIM B CYLIHJIBHOM OTAGINEHHM (HA €aWHMLY
obopynoBaHmuA)

-

BapaOanbie cymiunku “Baiice” r/yac

PacnbiurebHbie CYLIMIKH r/gac 110

| Cexunonnbie cymmnku “FOucon”, Mapybenn r/4ac 250

N a—r———— - _— —_— - - -

- .. . ;- ——r——rr—rr———rr——— —,
— o — - . . ——om . —_— F — - —_—

Hbmbmna'mﬂa -

— [ Ee———
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|
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IIpumep 4.

Paccuurare 3arpssHeHue arMocdepbl KEJATUHOBOH MNbUIbI0O B CYLIWIbHOM OTAEJIEHHH
XENaTUHOBOTO 33BOAA, B KOTOPOM HCNOAB3YKOTCA 3 Oapabanubie cymmuxku “Baiicc”, onHa
KaHaJIbHAsA CYIHWIKA M CeKLIMOHHasA cymmika “KOHcon”,

Buibpochl nbuii COCTaBIIAIOT:

1) ot 6apabaunoit cymunxu M; = 600 r/qac;
2) ot kaHanbHOM cymmnka My = 370 r/yqac,

3) ot cexuoHHOM cyurunku M3 = 250 r/qac.
CymMmapHb!ii BLIOpOC M nibuin paBeH:

M=3M; + My + M3 = 2420 r/qac.

n) Ornenenune npobieHus U yNakOBKH JKeJlaTHHA.

B Tabmuue 6 npuBeneHbl yAeNbHbIE IOKA3aTeNd BLIOPOCOB BpENHbIX BELUECTB OT
000opynoBaHHs, HCIOJIL3YEMOTO I YIIAKOBKH M ApOOsieHus JKelaTHHA.

Tabnuua 6
YnenbHele BbIOPOCHI MNbIIM  KENATHHA B APOOWJIBHO-yNMAKOBOYHOM  OTACJICHUM
XKeJIaTHHOBOIO 3aBoAa (Ha eauHULY 000OpynOBaHMA)

- —rEE e EESeam e EE———— A i — - R Y P S S — S P S U I ——

| Haumenosanne obopynosanus | Eaueusm, _1Ibutb xenaTuna |

. L e [ — —_——_— . fR— —_—— - - .

0 |
| 100
Tpawcoprép |  rmacm | 20 |

R eE A E e E———————— o

IIpu ynakoBke keJIaTHHA B MEILIKK M HX 3aKJeiike B BO3AYX BBIAEAIOTCA napel gopmManbpaeruaa B
kosnuecTBe 2.4 r/100 MemkoB.
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IIpumep 5.

Paccuutars MaccoBbiii BbIOPOC MbLIKM H3 yIAaKOBOYHOIO OTAECACHHA XKEJIAaTHHOBOIO 3aB0OAa4,
B KOTOPOM YCTAHOBJIEHO ciedylouiee OOOpyAOBaHME. MOJOTKOBbIE ApoOMikd - 2 wrT,
TPpaHCOOpTEp /A KejnaTHHAa JUIHHOH 12 M H  ynakoBOYHble MallMHpl - 2 T

IIpousBopuTenbHOCTh 3880na 40 T XejJaTHHA B MeECAl, NPOAYKUHIO YNAKOBBIBAIOT B MELIKH
MaCCOM 29 Kr.

MaccoBbiii BLIOPOC NBUIN OT OTAENBLHOro 060pyIOBaHUA COCTABJIAET:
1) ot apoOunku M; = 90 r/yac;

2) ot Tpancnoprepa My = 20 r/yac x 12 m = 240 r/uac;

3) oT ynakoBo4HO# MawuuHbl M3 = 81 r/uac.
CymMmapsbii BHIOpoc M nbuin pases:
M=2M,; +M; +2M;= 582 r/uac.

e) Llex npenunuTara >XKeJaTHHOBOIO 3aBO/1a.
B rabnuue 7 npuBeieHb! YACABLHBIC MOKA3ATENH BhIOPOCOB BPEAHBIX BELIECTB OT OCHOBHDIX

HCTOYHHUKOB 3arpsa3HeHus aTMoc(epbi, HCNOJAL3YEMBIX B JIPpOLIECCE NOJNYYEHHS NMPELHNHTATa Ha
)KEJIATHHOBLIX 38BOJIAX.

Tabanua 7
YaenbHeie OKA3aTeNH BhIACHEHHS BPEeAHLIX BeINeCTR B LieXe NPEeLUIUTaTa XKeJIaTHHOBOro
3aBoaa (Ha eansuLy 00OpynoBaHus)

HauMenoBanue 000pyaosaHmsi EnnH.u3M. § 1857 IMapnb

'
e — s —— Fem — - . - - . - - = — '{
1

Bugywdmmwrp | 70
Bopabonnas cymmme 6200 1 - ]
[Bubposwro | jmac B
[Vnasovowaswamisa | rasc | 550 "

4. KIEEBOE ITPOU3BOACTRBO.

4.1. Buapi BeinyckaeMoli NPpORYKLNH, CHIPbE H BCIIOMOTATEbHbIE MATEPHAIbI

B accopTHMeHT nmpoAyKuMH KjleeBbiX 33aBONOB BXONAT KOCTHBIH M Me3ZPOBLIi KkieH, KieH
Ka3eHHOBBIH, KOCTHAs MyKa, XXHP TOXHHYECKHI ¥ XXHIKOES HATPHOBOE CTEKJIO.

Jlns NpOM3BOACTBa KOCTHOTO Ki€sl CHIPEM SAIBASAETCA KOCTh POTATOr0 CKOTa M CBHHEH; 1A
ME3NPOBOro Kies - MArkKMe KOJUIAreHOCOAEPKau{ue OTXOAbI KOXEBEHHBIX 3aBOLAOB, MEXOBHIX
¢dabpux u 60en. IIpn H3MeNbYEHHH KOCTHOIO ChIPbS B BO3yX MOCTyMaer Hoiplioe KONHYECTBO
KOCTHO# nbuin. Kpome TOro, npu AnHUTENbHOM XpaHEHUM CBHIPbA XKHUBOTHOrO MPOUCXOMKACHHUA H
NpH OTKJOHEHUH OT TEXHOJIOFMYECKMX PEXHMOB BO3MOXHO 4YACTHYHOE Pa3JiOKEHHME ChIPbA,
CONpOBOXAaoUeecs BbICACHHEM B aTMOC(epy HENPMATHOMAXHYIMUX BEHIECTB - OAOPAHTOB.
OnopupoBaHHbie BbIOPOCHI KJ€EBbIX 3aBOAOB CYLIECTBEHHO 3arpsAsHsAIOT BO3AyX B pailioHe
pacroNOKCHHSA MPEANPHATHI.

JUIst ynaneHus u3 KOCTH Xupa Menonb3yioT OeH3uH. Ilapul Oen3una, nocrynas B atmochepy
yepe3 HeIUIOTHOCTH 000PpynOBaHMA, CYIIECTBEHHO 3arpA3HAIOT BO3AYX.

Hns ouncrku (paduHALMH) KOCTHOIO XHPR NMPHMEHAETCA TEXHHYECKas cepHas KHUCIOTa.
napbl MHHEPANbHBIX KHCJIOT ITOCTYNAIOT B aTMOCPEPY KaK B XOHAE OCHOBHBIX TEXHOJIOIHYECKHX
MPOLIECCOB, TAK M U3 6MKOCTEH AN XpaHCHUA 1 Pa303BACHUA KHCIIOT,

KoncepsupoBanne Kies OCyLIECTBJIRIOT CEPHHCTBIM Ta30M WJIH CEPHMCTOI KMCIOTOH. B
aTMoc(epy nOCTynaeT CEpHUCTHIN aHrMAPH]

ll%l
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IIpouecc cymki M 3aTapHBAHUA KJIEs CBS38H C NOCTYIUIEHHEM B aTMOCPEPY NMbUIH KJIEA.

JAna 30jieHH MATKOTO CHIPbS B IMpoOLIECCE MOMy4YeHHUS ME3APOBOro Kies HCIONb3YIOT
H3BECTKOBOE MOJIOKO. B npouecce 30JIeHHA BbIACIACTCA AMMMAK.

Ilonyyenue kxa3eMHOBOIO Kjesl CBA3AHQ C 3arpA3HeHHEM aTMocdephbl MbUILI0O Ka3euHa H
(GTOPHCTOro HATPH4, a TAKKE JIApAMB KePOCHHA.

IlepeuncnerHnbiec OpraHHYECKHE M MHHEDPA/IbHBIE BEIIESCTBA SABJIAIOTCA OCHOBHBIMH
BPEAHbBIMH KOMIIOHEHTaMH ra30BO3AYIIHBLIX BRIOPOCOB KJI€eBOroO NMPOU3BOACTBA.

4.2. OCHOBHBIC TEXHOJIOrMYECKHE anmaparbl - HCTOYHHKH OOpa3oBaHHA BpPEAHBIX
BbIOpPOCOB.

a) Kocrhbiit kiei.

KocTtHoe xonmareHcoaepkaliee ChIph€, IIOCTYNalouiee Ha KileeBble 3aBOAbLI, XPaHAT Ha
OTKPHITBIX TUIOLIAAKAX WM nop HasecoM. KoCTh BO BpeMsA XpaHEHUs TOPTUTCA. B PE3yibTare
NECTPYKUHH Chipbfi B aTMOC(EpPY BBIREJIAIOTCA OHNOPAHTHI - BEHIECTBA C HEMPHSATHBIM 3A1IaXOM.
HMHTEeHCHBHOCTD POLIECCa Pa3IOKEHUA KOCTH M NpUpe3eil B HEeil U, COOTBETCTBEHHO, KOJIMYECTBO
OJOPAHTOB, MOCTYHalIUX B aTrMocdepy, 3aBuUCAT QT cnocoba yknaaxku Ceipbfi (pa3Mepos
IVIOILIAAKH), TEMIICPATYPhI H BIIAKHOCTH BO3AyXa. bosbiioe BiusHue HA 00BEM M HHTEHCHBHOCTD
3aMaXa HEOPraHH3OBAHHBLIX OAOPHPOBAHHBIX BBIOPOCOB KIJIEEBBIX 3IABOAOB  OKA3bIBACT
TPOAOIAKHMTENIbHOCTD XPAHEHUS CBHIPHAL.

Ilocne pacCOpTHPOBKM KOCTH €€ HM3MEJIbYalOT Ha KocTeapoOmnbHbIX MamuHax. Jind
ApoOIeHUs ¥ MOMUPOBKM KOCTHM MCHOJMBL3YIOT pa3nu4Hoe oOopyAoBaHME. MOJIOTKOBLIE,
BajbLUEBbIe U rpebeHuarsie npoounkmn, Gapabanbl nna Ccyxof M MOKpPOH NOJHMPOBKH, 1IapOBLIC
MeNbHUIB! H Ap. OCHOBHBIM BMAOM 3arpsa3HeHus arMochepbl B HAPOOHIBHOM OTACNICHHH
ABJIIETCA KOCTHAA MbUIb, KOTOPAR MNOCTYyNaer B BO3AyX paboueit 30HbLI, & 3aTEM BMECTE C
BEHTHJIALHMOHHBIM BO3YXOM BhiOpachiBaeTcs B aTMOChepy.

HN3MenbyeHHYI0 KOCTb TPAHCHOPTOM IMOHAT B 3KCTPAKLHOHHOE OTHAENCHHE, rae eé
obesppexusaror. Ha OonbuivHCTBE KieeBbIX 3aBOAOB 00e3:xHpPHBAHHE KOCTH OCYHIECTBJISIIOT
OeH3nHOM B 3xcTpakTopax. Ilponecc o6e3xnpuBaHng KOCTH OEH3MHOM NPOBOIAT JHOO ra3oBbIM,
mub0 HanuBHBIM, MO0 rasoHajHMBHBIM cnocobom. B nioboM cnyuae B Bo3ayx paboueit 30HbI, a
3aTeM C BEHTWIALIHOHHBIMHM BhIOpocaMu B aTmocdepy, nocrynaror napel 6ewsuna. Konuyecrso
Oen3una, nocrynawomero B atMocdepy, 3aBHCHT OT 3¢ PeKTHBHOCTH paboOThl KQHACHCATOPOB H
nedIerMaToOpHLIX KOJIOHOK.

B npouecce 3xkCTpakuudn U3 KOCTH yaansercs aMMua4vHas soga. Ilapel amuaka ucnapsiorcs
13 BOABI ¥ NOCTYNAOT B arMocdepy.

KpoMme ra3o00pa3sHeiX BemeCTB B BO3AYX JKCTPAKLUHOHHOINO OTACNEHHA BbIAEAAETCA
KOCTHasA nmbuib. Oco6eHHO GosbLIYe KONHYECTBA NbIIH MOCTYNAIOT B BO3AYX BO BpEeMS BbIIPY3KH
LIPOTA U3 IKCTPAKTOPOB.

B apoOMabHO-3KCTPAKLMOHHOM LieXe MNPOBOIAT Takke OYHCTKY xupa. [nsg 3Toro >kup
obpabarbiBator 15-20% pacrBopoM cepHoi kuciorbl. IIpH 3TOM B BO3AyX NOCTYNAalOT Napbl
CEPHOH KHCJIOTHI.

O0e3xupeHHbI W OYMLIEHHBIH WPOT OOBOAHSIOT (3aMAYHBAKT) B YaHAX ¢ NPOTOYHOI
BOAOM. B HekoTOpBIX cayuasx i 0oOBozaHeHHs wpora ucnons3dyrot 0 25-0.5% pacreop
cepHucTon xuciaornl. IIpm 3amaumBanmMM mIpoTa B PacTBOpPE CEPHUCTOM KHCJAOTbI B BO3AYyX
BbIIENAECTCA CEPHUCTBIX aHTUAPHUL.

ObeckneuBanne nOJMPOBAHHOIO H  OOBOAHEHHOro 1IpOTa NpEeACTaBiaseT COOOM
NepeMEeHHOEe BO3ACHCTBHE HA LIPOT MNapa M ropsided BOABLI. 3Ty ONEPAUMIO HPOBOASAT B
audpdysopax. B oraenenun auddy3nn B BO3AYX BbIACHAIOTCH B OCHOBHOM Mapbl BOAbL, OZHAKO

NpU ANHUTEJIbHOM XPAaHEHHH KOCTH-NIAPEHKH B OyHKepe BO3MOXKHO 3arpAa3HeHHe BO3Ayxa rnapamu
aMMHaKa.
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U3 nuddysopos Oynbonsl nonawTCa Ha ynapusanue n ganbhefimyio obpadborky, a KOCTDb-
napeHKa IHEKAMH TOZAaeTcs B MeJbHHYHBIA Oapaban. B MenbHUYHOM OTHENEHHH MPOHCXOAHT
CYIIKa NapeHkKH ALIMOBbIMEM rasaMu. IIpu CKMraHMM MPUPOAHOro rasa OOPasyIOTCA OKHCIbI
yriepona u a3ora. Bmecre ¢ ALMOBBIMH ra3aMu B armacdepy BbiOpachiBaeTcs KOCTHas nblib. B
clly4ae MCNONB3OBaHMA B KayecTBe TOIUIHB3 Masyra, yras B BHIOpocax MpHCYTCTBYIOT
AOTNONHUTENILHO OKHCJIbI CEPbl H HaCTHIRI CAXKH.

Cyxas napeHka HM3MEJbYaeTcs, a IOC/Ie 3TOr0 ynakoBhIBA€TCs B MelIkH. B nomemeHusax
MEJIBHMMHOIO OTACACHUA M OQTAGNCHUS 3aTAPKH KOGCTHOM MYKH BBICOKAas 3ambUICHOCTD,
BeHTHIALMOHHDIH BO3yX nmepej NMoCTyrUieHneM B aTMocdepy O4HILaeTcst B HMKJIOHAX, HO YacCThb
nbUK BbIOPAaCHIBACTCA.

H3 otnenenun obecknenBanus OynboHLI NOCTynawoT B OynpoHOCOOPHUKH, a H3 HUX - HA
bunsTpamio. OrdunsTpoBanHnie OyJbOHL YNapMBAIOT B Bakyym-anmnaparax. Ilpm 3ToM B
aTMocdepy BHIASIASIOTCA NAPH BOABI ¢ HE3HAYMTENLHBIM KOAMYECTBOM OAOPAHTOB.

Ynapennuiii OyapoH cobuparr B Oyjib0HOCOOPHHKH M KOHCEPBHPYIOT CEPHHCTEIM I'a3oM.
CepHuctsniit ra3 Ha GOJBIIMHCTBE Kil€EBLIX 3aBOJOB IOJYYAIOT B ne4ax CxuraHuem cepol. Ilpu

3TOM B BO3AYX BBIACHACTCA 3HAMUTENBHOE KOJMHECTBO OKHCHOB cepol (502). IlIpouecc
KOHCEPBHPOBAHMA KJEAl TakkKe COMPOBOXAAETCH BbIACNEHHEM CEPHUCTOIO rasa, HO IpH
COOMIONCHNH TEXHOJOTHHECKONQ NPOLECCA ITH BBIACACHHS HE3HAMHTEIbBHBI.

Ha pane kneeBbiX 3aBOAIOB TIpPaHYNMPOBAHHBLIA Knei mnoayvaior AByMsa cnocodamu:
OeH3uHOBOM rpanymsumeil 1 B OEH3MHOBBLIX TerUIOOOMeHHbIX anmnaparax tuna “Borarop”. [Ipu
MENATUHU3AUMH U CymnKeOyJIbOHOB yKa3aHHBIMH crnocob0aMH uyepe3 HEIUIOTHOCTH B
o60pynOBAHMM BLIRENNETCH AMMMAK, OCEH3MH MM KepocHH. IIpM pPEMOHTE M NPOMBIBKE
KENATHHH3ATOPOB BHIOPOCH! aAMMHAKA 3HAYUTENbHBI.

Kpome TOro, mpoumecchl CYIMIKH M 3a8TAPDHBAHHA KOCTHOIO KHREs COIPOBOXXAAIOTCSH
3HAYUTEALHBIMH BhIICJICHUSIMU KlIeeBQit nblly.

0) Meanporsiit kneit

Cripb&M s noMydeHust ME3APOBOTO Kl CIIY)KMT MATKOe KOJIareHCOAEPIKALINEee ChIPhE,
Brinenenue B arMocdepy OAOPAHTOB [MPH XPAHEHHH MATKOTO ChIPbS B MOMEUWEHHAX WIH
MO/ HABECOM 3aBHCHUT OT Ka4eCTBAa ME3APHI U YCINOBUI XpaHEHUS

IlpeasapurensHy0 OTMOUKY ChIPbA NEPEN M3MEJIBYEHUEM Ha ME3APOPE3KE OCYIECTBAAIOT
B OTMOYHBIX 4aHax. [Ipu ucnons3oBaHuu Ha 3TOI CTAZMH H3IBECTKOBOro MOJIOKA B arMocdepy
BLIACHACTCA AMMHAK.

H3menbueHHOE ChIpBE 3arpyKaioT B 30JIbHHKH, KYAATRIOKE TTOAAIOT U3BECTKOBOE MOJIOKO. B
30JIbHOM OTAENCHHH B BO3NyX padoueif 30HbI BLIACIAIOTCA NAPHI FTHAPOOKHCH KAABIIMSA ¥ aMMHAK.

IIpososieHHOe CHIpBE 3arpyXar0T B MOCYHLIE MaUIHHBIL,KYAd, NOCAE OKOHYAHUSA NMPOMBIBKH
BOAOH, MOJAIOT PasOABICHHYIO COJIIHYH) HIIM CEPHYI0 KHCIOTY. B MOeuHOM OTAeNeHHH B

armochepy suipenmiorca ammmak, napst Ca(OH), u xnopucruiii Bomopon. OCHOBHBIM

UCTOYHUKOM BbiaeAeHUs napos HCl gBasQTes eMxocTu ans xpaHeHus U pa3OaBIEHUN
KOHUCHTPUPOBAHHOHN CONITHOM KMCIIOTHI.

IIpoMBITBIH OT OCTaTOYHOHM KHCJAOTHI M conelt nonydabpuxar 3arpyxarT B BapPOYHbLIC

kKoTnbl. Baxy nposogst ¢pakiuonnsiM cniocobom. Ha cranum Bapxu B atMocdepy Bbiaensercs
3HAYHTEJILHOE KOJIHYECTBO NapOBC HEDONbIIUM COIEPIKAHHEM OOPAHTOB.

[Tocne cnuBa nocnenueit gppaxiuu kneesoro OynboHa Boisapennbiii GabprKaT BHIMPYXKAIOT.
llpy sToM B BO3ayx pabouefi 30HBI TaKkKe NOCTYNAXOT OnopaHThl. JKMp, BCrubBaloOlHii B
POLeCCe BAPKH, CHUMAIOT ¥ HAMPABAAIOT B OTAENECHUE padUHALMHY.

Ynapusanue KieeBbIX OynbOHOB NPOBOAAT B BaKyyM-BbINapHLIX anmnapatax. Ha srofi
CTafuH npoiuecca B arMacdepy sbiensercs QOblioe KOMHYECTBO Bnard. YnapeHHbil OynvoH
KOHCEPBHPYIOT CEPHHCTOH KMCJIOTOM, CEpPHHCTHIM AaHTHAPHIOM, LHMHKOBBIM KyIIOPOCOM.
He3aBUCHMO OT TEXHONOTHHM KOHCEPBUPOBAHHA B aTMOChepy NOCTyNaeT CEPHUCTHIH aHrHApHa
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Ilocne ynapusauma wieiicymar. s Cymuku Me3ApOBOro Kies HCMNOJIE3YIOTCS BajlbLi€BbIC
Oapabanubie cyummnku.

IIpu cyuike knes Bbigensercs 00JbLIOe KOJNYECTBO MBIJIM FTOTOBOIO NPOAYKTA.

B) Ka3zennoBsblit kel

B xadecTse Chipbs A1 NPOU3BOACTBA Ka3€HHOBOIO Kjiesl HCMOJIb3YIOT TEXHHYECKHH Ka3eHH,
M3BECTb-NYIIOHKY, (PTOPHUCTHIH HATPHUH H KEPOCHH TEXHUYECKHH.

KazeuH u ¢ropucrbiii HaTPpUil pasnenbHO HU3MENbYAIOT HA BaNbIEBLIX WIH MOJIOTKOBBIX
ApOOMNIBHBIX MAalIMHAX WM Ae3uHTerparopax. HesaBHCHMO OT MCnoJib3yeMOro o6opyaoBaHHS
MPOLIECC HW3MENbUEHHs CHLIPbA COIMPOBOXKAAETCA BbiAENEHHEM B arMocdepHbIii BO3RYyX 4acTHLL
Ka3euHa, TOpPUCTOro HaTpHA, MEGHOIO KYIOpoca.

H3menbueHHbIe HCXONHbIE KOMIIOHEHTBhI Ka3€HHOBOIO KJl€sl NMPOCEHUBAIOT Ha CrneuHalbHBIX
MaliMHax - Oypathl, TPACYHbI, CHTA. M3BeCTh-MYLIOHKY TaKXe€ NPOCEHBAIOT C LIENbIO YAAJICHHA
MOCTOPOHHHX BKoueHui. [Ipu 3ToM B Bo3myx Bbiaensercs noulb kadenHa, NaOH unun CaO
COOTBETCTBEHHO.

Ilpuy ¢unbTpann KepoCHHa uYepe3 METAJUIHYECKOE CHTO B BO3AYX BbIACHAIOTCA
yrJ€BOJOPOABLI.
[ToaroroBneHHble K CMELIMBAHHID KOMIIOHEHTHI OTBELIHBAIOT COrjiacHo peuentype. llpu

TPaHCHOPTHPOBAHUN M TNEpPErpy3ke Chipbsi B BO3LAyX BBLIRCSHOTCH TBEPAbIC YACTHULI H Napbl
yrjieBOAOPOHOB.

CMemuBanne KOMIIOHEHTOB NPOBOJSAT B BEPTHKAJIbHLIX MWJIM FOPH3OHTAJILHBIX amnrnaparax ¢
Memaikoi. OCHOBHBIM BPEOHBIM BELIECTBOM, BBIACIAIOL{MMCH U3 CMECHTENS, SIBJIAIOTCA Napbl

Yr€BOAOPOAOB. OTH K€ BELIECTBA MOCTYNAlOT B aTtMocdepHbiii BO3AyX M npH pacdacoBke
Ka3eUMHOBOIO KJjieA.

r) KoctHas u xocraHas Myka

[ToGOYHBIMKM MPOAYKTaMH KIEEBOr0 MPOU3BOACTBA ABNAIOTCA KOCTHasd WU KOCTAHAasA MYKa.
Myky nojiy4aroT U3 napeHkH - o0e3xupeHHoi U obeckneeHHOM kocTH. I1apeHky BBICYLIHBAIOT B
OapabaHHbIX Ccymmaxax AbLIMOBbIMH ra3aMu. Ilpu 3TOM B arMocdepy BHILENAIOTCS BpEAHbIC
BeUleCTBa, o0Opa3ylouuecs npyu CropaHHH TOIUIMBA - OKHUCJIBI A30Ta, YrAepona # cepbl, a Takxke
KOCTHas MblJIb

3HauyuTenbHOE KONMYECTBO MBUIH BBIAC/AECTCA TAKKE NPH H3MENbYEHHH BbICYLUEHHOH
NMapeHKH B LIAPOBLIX MEJIbHULAX U MPH PaCHOCOBKE MYKH.

YaensHble MOKa3aTend BHIOPOCOB BpEAHBIX BEIIECTB, MOCTYHAIOWMX B arMocdepy MpH
MPOH3BOJICTBE KOCTHOH MyKH, NPUBEACHBI B paszene 6.4 HACTOAMMX METOJAHYECKHX YKa3aHHH.

4.3. Y nenvHble NOKa3aTen BHIOPOCa BPEAHBIX BEIECTB B KJICEBOM NMPOU3BOACTBE.

a) Teépable 4acTULBI.

Ha xneeBbix 3aBomax B armocdepy BbiOpachbiBalOTCst TBEPAbIE YAaCTHLbLI PasiIHUHbBIX
OPraHHYECKHX BELIECTB, OJHAKO 3TH BEHIECTBA MOXHO OTHECTH K OAHOMY THIy - IIbUIb
OPraHH4eCKOro NMPOUCXOXACHHSA.

KocTt NbuUib (NbUIL KOCTHONH MVKH

A poOUNBHO-3KCTPAKUHOHHOE OTACNICHUE

rpebeHuaTas apobusika 1300 r/T cbipbs
NONMUPOBOUHbINA Oapaban -

- IPOMbIBHOH -

- CYXOH 500 r/uac
KanuOpoBOUHO-APOOHNBbHBIN arperar 1000 r/T chipbs
JIEHTOYHbIA TPAHCMIOPTED 20 r/m yac



9KCTPaKTOpPhI (BHIrPY3Ka M 3arpy3ka)
osMpoBouHbiii Oapabax

NudPy3uoHHOE OTAEICHHE
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3000 r/T chipbs
500 r/T chipbA

nuddy3opsl (3arpyska) 100 r/T coipbs

yaHbl 0OBOAHEHUSA WIpOTa (3arpy3Ka) 400 r/T chIpbs
OTtnenenne ynakoBku

YIAaKOBOYHbIE€ MaLINHbI 80 r/T 4ac
Kineepas nbuib

CymmnnbHO-MEJIbHHYHOE OTACNIEHHE

KaHaJIbHasi CYLUHJIKa 300 r/uyac

pachbUIMTEIbHAs CyIINIIKa 110 r/uac

OapabanHas (BanbLieBas CyHIMIIKA) 500 r/gac

JIEHTOYHAA CYLUHMJIKA 300 r/gac

HIapoBas MeNbHULA 3400 r/4ac

MOJIOTKOBasi ipoOuiika 1500 r/T chipbs

BaJjibLieBas ApoOuska 1400 r/T cpipbs

OapabaH 1Ia CyLIKH NAPEHKH 800 r/T chipbs

MEJIbHMIIA JUIA KOCTH-NAPEeHKH 1500 r/T coipbs

TpaHcnoprep KOCTHOH MYKH 20 r/m vac
OtneneHue yrnakoBKH

YIIAKOBOYHAN MaUlMHA 80 r/uac

[1pH NpHroToBIEHHHM H3BECTKOBOro MOJIOKa B anmaparax “MUK” B atmocdepy Bbiaessercs
n3BectkoBas nbuib (butb Ca0) B konuuecrse 3500 r Ha TOHHY HEralwi€eHHON H3BECTH.

B oTaeneHHm Ka3eHHOBOro Kjess CyMMapHbili BBIOPOC BpenHbLIX TBEPABIX BEIIECTB OT
OCHOBHOI'0O TEXHOJIOTHY€CKOro 000pyzoBaHMs: COCTaBIISIET

Ka3eHHa 10000 r/T xnes
¢TopHuCTOro HaTpHA 1600 r/T knesn
M3BECTH-ITy1LIOHKH 2500 r/T xnes

6) [Tapbi MUHEPAJIBHBIX KUCJIOT H LIEJIOYEH.

B xneeBOM NpoOM3BOACTBE HMIMPOKO MCHONBL3YIOTCA KOHUCHTPHPOBAHHBLIE W pa3DaBiEHHbLIC

MHHEpPaJbHbIE KHCJIOTHI M LIEJOYH, B HYACTHOCTH, COJIAHAs, CEpPHast H CEPHUCTas KHCJIIOTHI,
TMAPOOKHUCH KaJIbLUA (H3BECTKOBOE MOJIOKO).

Huxe nipuBeneHbl yaenbHbie NOKA3aTENH BbIOPOCOB STHX BELIECTB

IIapbi CepHOH KHCIOTHI
Y4acTOK OUYMCTKH XHpa
OYHCTUTEJIbHBbIM YaH

- pns 15%-Horo pacrsopa CepHOM KMCNOTHL 400 r/T xupa
- Juist 20%-HOro pacrtBopa CepHOH KHCJIOTHI 500 r/T xupa
EMKOCTb U1 CYLIKH XKHPa NapoM 200 r/T xHpa
EMKOCTDb 111 XpaHeHust KUCNoThl (75%) 3 6 r/M” 4ac

Ilape! comaron kucnorul HCl (XnopUCThid BOAOPON)
Y4acTOK HeHUTpain3aLHu

MO€4YHa% S r/T CbipbA

€MKOCTB /151 XPaHCHUS
koHueHTpuposauHou HCI (31%) 25 r/mM® vac
EMKOCTB Auist nionyuenns 7% pacrsopa HCl 15 r/m” wac

S T/T ChipbA



CepHHUCTHIH aHrUAPHA

OtneneHue KOHCEPBHUPOBAHHUS JXHPa

eYb CEPOCIKUraTeNbHAT

YaHbI JJI1 KOHCEPBUPOBAaHHA OyIbOHA

Ornenenune KOCTHOH MyKH
€MKOCTH IUIsi OOBOIHEHHA LIPOTA

Hapet runpookuck kansius Ca(OH),
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24 r/Kr c)xuraeMoii cephbi
0.7 r/M” uac

2.4 r/T mpora

Yyacrok nosiydeHus U3BECTKOBOIO MOJIOKA

u3BecTUracHTeNnbHbIi annapar “MHK”

3onpHOE OTHACIEHHuEe
30JIbHUK

OrpeneHue HeHTpaIU3aLMHK
MO€YHas MallMHA

120 r/T u3BecTH
2.5 r/m”* uac

0.5 r/aac

B) I'a3000pa3Hbie BemecTBa U napbl OPraHM4ECKHX BELECTB

Ammuak NHj

301bHOE OTACNCHHE
30JIbHHKH

Otrnenenue HeUTpanu3anuu
MO€YHasi MalIYHa

OTtaenexue 3KCTpakiiuu
IKCTPAKTOP
- IPH HAIMBHOB criocobe
- IMIPH ra3oBOM crocodbe
JIEKaHATOP
aAedrerMaTopHas KOJIOHKA

Ornenenune nuddysun
nHddy3opsI
€MKOCTb JUIsi 3aMOYKH LIIPOTA

OrpeneHre KOCTHOH MYKH
CyminbHbIH 6apabau

OrpeneHue xenaTHHU3AUNH
XenaTuHu3atrop tuna “Borarop”

beHsun
OTtneneHue 3kCTpakuuu
EMKOCTD IpIf XpaHeHns OeH3nHa
3KCTPAKTOP
- P HAJIMBHOM cnoco0de
~ [IPH ra3oBOM cnocobe
AUCTHIUIATOP
XOJIOAWIBHUK
negnerMaTopHas KOJOHKA
OrpeneHue xenaTuHU3aUu

FPaHyJIATOP

1.4 r/m” uac
15 r/T coipb

20 r/yac
20 r/yac

20 r/4ac
5 r/yac

10 r/yac

150 r/gac
25 r/yac

25 r/yac

20 r/yac

25 r/m?* uac

80 r/T xocTH
120 r/T xocTH
60 r/yac

30 r/uyac

180 r/gac

10 r/T xnes
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Kepocut

Otpenenne ka3eHHOBOTO Kii€s
EMKOCTb ISl XPaHEHUSA 25 r/m® 4ac
CHTO 15 r/uac
CMECHUTENb 5 r/4ac
YyNaKOBOYHAsl MalIWHA 10 r/yac

5. IPOU3BOICTBO BEJIKOBOM KOJIBACHOM OBOJIOYKM.
5.1. Coippé€ 1 BCnOMOraTelIbHbIC MATEPHAIBI.

OCHOBHBIM HCXOZHBIM ChIpHEM U1 monydenus 6enkoBoit xonbacHoi obonouku siBsETCA
KOJIJIareH - BOJIOKHHCTOE O€JIKOBO€ BEIECTBO, COACpKAuIeeCs B TIOJbBEBOM CIMWIKE WKYP
KPYMHOrO poraroro ckota. Jia nonyueHus 000I0YKH KOXKEBEHHbIE 3aBO/bI MOCTABJIAIOT CITHJIOK
C BOPOTKOB M noJ 1Kyp. K 4HCTOTE ChIPbA NMPEABbABIAIOTCH BHICOKHE TPEOOBAHHSA. KOJNYECTBO
3arHUBLIErO CIHWAKA HE NOJDKHO mpesbiuars 1% ot obmeit maccel mapruH. Cpox XpaHEHMs
CHIPbSi H& KOXXEBEHHBIX 3aBOIAaxX JIETOM - RO 5 ane#l, 3umoit - no 10 nuen. Ilpu ycnosumn

coOmopeHnst 3THX TpeOoBaHUM ChIPE HE Ppa3naraeTcai U BblaeNeHHE B aTrMochepy
HEMPUSTHOMNAXHYIUX BEILECTB HE3HAYUTEIILHO.

B xauecrBe BCIIOMOraTeJIbHOINO ChIPhA IUIA KHUCJHOTHOM 00paboTrku crnuika HCNOJIL3YIOT

COJIHYI0 KHCOTy. IIpH nepenuBaHmH CONAHON KMCIOTHI M3 0akOB s XpaHEHHA B €MKOCTH, a
TAKXKE B XOAE€ KHCHOTHOM OOpaGoTKM H MPOMBIBKM ChIpb B arMoc(epy BLIACHAIOTCS TMaphbl
XJIOPHCTOrO BOAOPOAA.

H3BecTs ¥ M3BECTKOBOE MOJIOKO IPHUMEHAIOTCA IS IIENOYHOro 30NeHMsA U HalyxaHus
rojIb€BOro cimuika. B nponecce rameHuss u3BecTy B atMoc(epy noctynaioT neuib u3Bectd (CaO

n MgQO), a Taxke mnapmsi rugpookHcH xansiusa Ca(OH);. Ilpm ramenum M3BEeCTHM TaKOKe
BBIZICAACSTCS 3HAYUTENBbHOE KonuuecTso CO».

PacTtBop JNMMOHHOM KHCJIOTBI B TIpOU3BOACTBE OenikoBoit koabacHOM 000moukH
UCIIONIB3YIOT i oCBemiieHus nyOunbHOro npenapara. B npoiiecce  pacTBOpeHus
KPHCTAJUIMYECKOH KHCJIOTHI B BOJZIE H OCBETJICHUA >XHAKOCTH, Mapbi JIMMOHHOH KMCIOTBI MOIYT
nocTynarb B armocdepy.

Jna cmaryenus 6enkoBo¥ 000I0UKHM U NMUAAHUA € INACTHYHOCTH MCNONBL3YIOT TIIULIEPHUH.
B xayecrse aybmnbHOro mnpemapara B npoU3BOACTBE ODOJIOUKM HCMOJIL3YETCA TIIIMOKCAb
(asenesslil anbaerun), AUCTHWUINST U RyOmibHas XXUAKOCTL “Baxrony”.

Heurpanusauuro obonouku ocCymecTBasaior obpaborkoit 060yi0ukH napaMH aMMHaka.
OrpaboTannas aMMHayHO-BO3AYIIHAA CMECh BbiOpachiBaeTca B atMochepy.

Mg nonydenus ayOunbHOro npernapara (AMCTHILIATA) KCIIOJb3YIOT KOHAEHCAT NMPOAYKTOB
nUpoaN3agpeBecHbIx onwiok. [Ipy HenonnoM xoBAEHCAUMH NBIMOBBLIX ra30B 4aCThb BPEAHbLIX

BELECTB, oOpasyiomuxca B npouecce nuposu3a, nocrynur B arMocdepy. B cocraB AbIMOBBIX
razoB BXOAMT Oosbilloe KOJMHYECTBO OPraHHYECKHX BELIECTB, B YACTHOCTH, (pOopMalibAErui,
aleTOH, aueranbaerun, deHon u ap.

Taxum ob6pasoM, B mnpoussoacTBe OenkoBoH koAOacHONW O00ONOYKH HCIOJB3YIOTCA
pasniYyHbie MHHEpPAJIbHBIC, OpraHMYeckue M OenkOoBbie BELIECTBA, KOTOpPbIE, MOCTynas B
aTMOoCdepy, MOTYT BbI3BaTh ONACHOE 3arps3HeHHne Bo3aylHoro 6acceiina.

5.2. OCHOBHbIE TEXHOJIOrHYECKHE AMNMNAaPaThl - HCTOYHHKHU BbIICIEHHA BPEAHbIX BELIECTB.

[lepBoli TexHONOrHueckoii onepauuver B npousBoncree OenkoBoil konbacHoi 000NOUKM
ABJIETCA 30JICHHE TIOJIbEBOrO CHHMJKA. JTY ONEpPaLHi0 OCYLUECTBJAIOT B 30JIbHBIX 4YaHax
(3onbHHKax). 3JosieHMe Chipbs 3aKiouyaerci B 00paboTke rojibeBOr0 CHUJIKau3BECTKOBbLIM

MOJIOKOM (pacTeopom kanbuus ruapookucu Ca(OH),
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3onbHuKH npencTaBaAsiOT co00i OTKpbIThIE OETOHHBIE EMKOCTH, C OBEPXHOCTH KOTOPBIX B

arMochepy ucnapsrorcs napbel Ca(OH),. Kpome Toro, B armocgepe 30JbHOTO OTHACIEHHS
CONEPXKHUTCA aMMHAK, KOTOpbIH 00pasyercst B npouecce 30JIEHUA.

H3secTkoBOE MOJIOKO TMONYMAIOT B pe3yAbTaTe rameHuss ussectd Jns 3TOM uenu
HCNOJL3YIOT u3BecTHracureNnbHbid annapar ‘MHK”. Ilpu 3arpyske HeraumeHHOW H3BECTH B
anmnapar B armocgepy nocrynaer ussectkosas nouib CaO u MgQO. B poranuontnom Gapabaue, rae

HOET NpPOUECC rauleHus, o0pa3yercs YrAEKMCIblii ra3, BMECTE C KOTOPbIM B arMocdepy
BbIOpachIBAIOTCS Napbl THAPOOKHCH KAJIbLIMA.

[Tocne npoMBIBKH H COPTHPOBKH CHIPpbfi NPOBONSAT €ro KHCIOTHYH o0paborky. Ity
onepauuio OCyLECTBJIAIOT B KHCIOBOYHBIX OapabaHax, Kyaa noaaioT CIHIOK H PACTBOP COJISTHOM
KHCNIOThL. UICTOYHHKOM 3arpsasHeHHA atMocdepbl B KUCIOBOYHOM OTHEHEHUH ABAAIOTCA Oaku i
XpPaHEHUs COJITHOH KHMCJIOTHI, C MOBEPXHOCTH KOTOPBIX B BO3AYX MOCTYNAKOT Mapbl XJIOPUCTOIO
BOZOPOJA.

[Tpouieccnt Mexanmyeckoii 00paboTkn cnmnka, GUIBTPALIMH U XXIYTOBAHHA KOJUIAN€HOBOM
MacChbl HE COMPOBOXAAIOTCSA BHIACICHHAMH B aTMOC(epy BpeAHBIX BELLECTB.

B ornenenun cymku u ayOnenus chopmoBanHHOM 000n0ukn npoucxoaur obpaborka
obonoukn nybunbHOM xuakocThio. Ilpouecc aybsieHus conpoBoXXHaercst BbIACJICHHEM B
aTMochepy BpeAHBIX OPraHHYeCKUX BELIECTB, B YaCTHOCTH, popmanbaeruna U geHona.

3TH XK€ BellecTBa MABAAIOTCA BpPEAHBIMH KOMIIOHEHTAaMH BbBIOPOCOB OTACHEHHSA
NPUIroToBJIeHUsT XAyOMNbHBIX pacTtBopoB. Ilpouecc nmuponu3a ONWIOK B ALIMOFEHEpaTope
CONPOBOXKAAETCA BbIACNCHHEM 3HAYMTENLHOIO KOJIMYECTBA RPEAHBIX BELIECTB, YaCTh KOTOPBIX HE
KOHZIEHCHpYeTCca M nocrynaer B atmocdepy. Tak kak B auctwuiar “B” nobasnsaior JIMMOHHYIO
KUCJIOTY, B BBIOPOCAaX CYMIMJIBHOIO OTASNEHHA COAEPIKATCA 3HAYUTENbHbIE KOHLIEHTpPALHUH 3TOro
BEIECTBA.

Heitrpanusanuio 000A0YKH OCYIMECTBIAIOT METOAOM aMMuadyHoi o00paborku. Ilpu
NEePUOAUYECKOM TNPOBETPHBAHMM AMMHAYHONH KaMmepbl B atMocdepy MOCTynaer 3HaYMTeJbHOE
KOJIHYECTBO aMMHAKa.

B paspene 4.3. HacTroAmMUX METONMYECKMX YKa3aHUHW NpHBEACHbI YACJIbHbLIC NMOKAa3aTesH
BHIOPOCOB MO BCEM MEPEYUCICHHBIM BPEAHLIM BELICCTBAM M TEXHONOMHYECKHM OIEpalHAM
Npou3BOACTBa OenkoBoi 06onouku. YaenbHble mMOKa3aTeid MNO3BOJIAIOT PACCUUTATD MAaCCOBbLIE
BbIOPOCHI BPEAHBIX BELIECTB MO JAAHHBLIM H NMPOU3BOAUTEILHOCTH, THIIOPA3MEPAX H KOJIHYECTBE
YCTaHOBIEHHOTO000OpYyNOBaHHA, & TAKXKE (10 NapaMeTPaM TEXHOJOMHYECKHX NPOLIECCOB.

5.3. VYpenbHbie noKasaTenH BbIOPOCOB BpenHbIX BELIECTB B MOHM3BOACTBE O€JIKOBOM
K0JibaCHOM 000JIOUKH.

B TexHONMOrMYeCKHX W BEHTHIALMOHHBIX BbIOpOCax npu npou3BoAcTBE OENKO3HHA
COOEPKATCA pa3NIMUHbIE BPEAHLIC BEIECTBA. XHUMHUYECKass NMPHUPOAA ITUX BEIHIECTB, & TAKKE
poLECcCHl U anmnaparThl, ABJAIOHECs UCTOYHUKaMHU 0Opa3oBaHus BbIOpOCOB, OnKMcaHbl Bbilie. B
JAaHHOM pasfefie NPUBEAECHBI KOJHYECTBEHHbIC XapaKTEpUCTHKU BHIOpOCOB. BpenHbieBellecTBa
CrpyNIHPOBAHEI NO arperaTHOMY COCTOSIHHIO.

a) Teépnpie Beecraa

H3sectkoBas nbuib Ca0

HU3BecTUuracunbHOE OTAC/ICHHEe
OyHKkep 3arpy3ku U3BECTH 2000 r/T u3BecTH
poTtallMOHHbIH Oapaban annapara “Mux” 1500 r/uac
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6) I1apsl MHHEPANBHBIX KHUCJIOT H LIEJIOYEH

I'nnpooxuce xanbuus Ca(OH),

HAzsecTuracuiibHoe OTaeneHue

poralHOHHbIH Oapaban annapara “Mux”

120 r/T u3BecTH

2
yaH JUIS CO3pEBaHMs M3BECTKOBOIO Monoka 18 r/m” uac

30NbHOE OTHEJICHHE
30JIbHUK

06aKk H3BECTKOBOIO MOJIOKA
pe3epByap MOEYHON MallWHbI
KPaHOBas KOp3HHA

CTOJI COPTHPOBKH CIHIIKA
KMCJIOBOUHbIH Oapaban

OJIAHASA KU XJIOPUCTHIA BOIO

2.5 r/m’ uac
18 r/m” uac
0.5 r/yac

2.0 r/T coipbA
15 r/T chipbs
25 r/T ChIpbS

HCI

Gak s xpaneHus koHuenTpuposanHoii HCI 25 r/m® 4ac

npoMexyroysas émkocts ;s HCI
Mepuauk HCI

KHCJIOBOYHbBIM Gapaban

B) I'azo00pa3Hbie Bemecrea

Ammuax NHj3

30JIbHOE OTAECJICHUE
30/IbHUKH
pe3epByap MO€YHOM MaUIHHBI
KPaHOBasi KOpP3uHa
CTOJI COPTHPOBKH CIHUJIKA
KUCNOBOYHBIH Oapaban

25 r/m? uac
25 r/Mm* yac
15 r/T cripbn

1.4 r/m” yac
1.4 r/m* yac
0.5 r/T chipbs
2.5 r/T cbipps
0.2 r/T chipbs

Ornenenvie HeTpanu3auuyu 060JIOUKH

AMMuUayHas kamepa

npu obpaborke obonouku B 6o6unax
npu 06padoTke 060J1I04KH B OTpe3Kax
[1axTa NpoBeTpHBaHMA 000JI0YKH

dopmanbaerna HCHO
Ornenenue cymku U RyOneHns
IAbIMOreHepaTop

AUCTHLUIATOP
CMeCUTeNbHbIN Oak

pacxonHbii Oak qucruansara “b”
CYLIMIbHBIA KaHaJl

®enon CsHsOH

Otaenenue cyiiku ¥ nyOneHHs
NbIMOr€HEPaTop

OUCTHILIATOP
CMECHTEJIbHBII DaK
CYLIMJIbHBIM KaHaJl

4 r/MuH
6 r/MUH
25 r/yac

18 r/T onunox

0.02 r/n pucTunnsra
0.01 r/n aucrunnsTa
0.6 r/n pucrTunnsTa
0.4 /1000 M’ Bo3AYXa

5 r/T onunok

0.01 r/n qpucrunnsaTa
0.4 r/n pucTrHangaTa
0.5 r/1000 m® Bo3ayxa
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6. MACOIIEPEPAFATBIBAIOIIHE 3ABO/JIbI U MACOKOMBHHATDI

BuiOpocsi B armocdepy pasiHuHBIX LEXOB M NPOM3BOACTB MACOKOMOUHATOB u
MsiconepepadarsiBaOIIHX 3aBOAOB OTIHYAIOTCS M0 Ka4€CTBEHHOMY H KOJIHUECTBEHHOMY COCTaBYy,
yT0 00ycnoByieHo pa3HOOOpa3HeM TEXHOJOrHYECKUX MPOLECCOB NnepepadoTku Chipbs )XHMBOTHOIO
MPOUCXOKACHHA.

OcobeHHOCTBIO 3THX BBIOPOCOB SABJIACTCH MNPUCYTCTBUE B BbIOpachiBa€MbIX rasax
HEMPUATHO MaXHyMUX BewecTB (OXOPAHTOB). DOJIBIIHHCTBO TEXHOJOrHYECKHX MNPOLECCOB,
CBA3aHHBIX C TepMuuecko o00pabGoTkoi Mmsca B NPHCYTCTBHM BOAbI, CONPOBOXAAETCH
obpazopaHueM  pa3sHOOOOpa3HbIX N0  (PHU3UKO-XHMHYECKHMM,  TOKCHKOJIOTHYECKHMM M
OPraHOJIENTUYECKHM XapaKTEePUCTHKAM NPOAYKTOB pacrnana benka.

OCHOBHBIMH HCTOYHHKAMH HEMPHATHO MaXHyIIHX BBIOPOCOB Ha MsACOKOMOMHaTax
ABJAIOTCA OMNAaJIOYHbIE OTHEJNEHHA MSCOXKHPOBBIX LIEXOB, TEPMHUUECKHE OTACJICHHUS KOJIOACHBIX
LIEXOB HlieXa TeXHudecknx dabpukaros.

Hapsiny ¢ onopanTamu B BbIOpOCax MSICHBIX NPOU3BOACTB NPHCYTCTBYIOT TBEPABIC YaCTHLIbI
)KMBOTHOTO M PaCTHTENBHOro npoucxoxnaeHua. Kpome Toro, ¢ BbiOpocaMH aMMHAYHBIX
KOMIIPECCOPHBIX B aTMOC(hepy NOCTynaeT aMMHaK.

6.1. Onanoynoe oraeneHne MACOXKHUPOBOIO Liexa

TexHonormyeckuit mnpouecc o06paboTkM CBHHBIX Tylll, CBHHbBIX M ©OapaHbHX TIOJOB,
MEPCTHLIX CyONpOmYyKTOB M TYyIDEK IMTHL NPEeAyCMAaTPUBAaeT IUIAMEHHYIO onanxky. lLlens
ONAaJUBAHUA 3aKIIIOYACTCA B YAAJIEHHH BOJIOCA, WIETHHBI H IIE€Pa, OCTABIMMXCH NOCIE LIMAaPKH.
Onanky CBHHLIX Tyl HNPOHM3BOIAT TAKOKE IUIA yiaajneHus OanmacTHOro Oejlka M YHHUTOXEHUS
MHUKPOOPraHH3MOB C NIOBEPXHOCTH TYIIH.

Onanky CBHMHBIX Tyl NPOHM3BOAAT B OMNAJIOYHBIX NMEYaxX, a TaKkKe ra3OBbIMHM IOpeJIKaMH U
NasuibHBIMH aMnaMu. Onajiky WEepCTHLIX CyOnpOAYKTOB NMPOBOAAT B CIICLHAIbLHBIX ONaJO4YHbIX
neyax, KOTOpbie BXOAAT B COCTaB MOTOYHO-MEXaHH3HPOBAHHbIX NUHUNA. HMcrnonb3yrorcsa Takke
CTIELMaJIbHbIC arperaThl Ui ONajJIki B YACTHOCTH, arperatr I YJAJIEHHA LIETHHBI CO CBHHBIX
rOJIOB, NMEYH IUIS ONAJIKH OapaHbUX rOJIOB H TYLIEK IITHLBL.

B kadecTBe TOIUIMBA B CUCTEMAX OMAJIKH, KaK NPaBWJIO, MCIOJIb3yeTCsA NpUpOoAHLIM ra3. [Ipu
OTCYTCTBUM Ha NPEANPHUITHH MaruCTPAJbLHOIO ra3a BO3MOXKHO MOJIyY€HHE TOIUIMBA U3 OaJUTOHOB
CXIDKEHHOro rasa. Ha psane npeanpusituii onanky npoBOAAT, Cxuras O€H3MH, B YACTHOCTH, NPH
MCNOJIb30BAHUHK NAasUIbHbIX JaMn. HekoTopble arperatbl ONaJIki NpeayCMaTpHBalOT B Kay€CTBE
TOIUINBA NPUMEHEHHE KEPOCHHA

B pesynbTare CoxMraHus pasjiMYHBIX BHAOB TOIUIHBA 00pa3yroTcsi BpelHbie ra3ooOpasHbie
BELLECTBA. OKHCh YJIEPOAa, OKMCIbI a30Ta M CEpbl, & TaKKe TBEPAbIE NPOAYKTHI CrOpaHus (Caxa).
Kpome Toro, speatnnie razoodpa3Hbie M TBEPAbIC BEIECTBA, B TOM YHCJIE€ OPraHHYECKHE MOryT
0Opa3oBLIBATLCA B Pe3yJibTaTe TEPMOACCTPYKLHMH OHOMOrHYECKOro KEPaTHHCOAEPKALLETO ChIPbs
(ocTaTkoB BOJIOCA, WIETHHDI, NnepbeB). OHAKO NMPOBEACHHBIE HCCIEAOBAHHA MOKa3aiu, YTO NpH
cobmoneHnu TeXHOJOrHYECKHX MapaMeTrpoB OMNAJIKH - TEMMEPATypbl U BPEMEHU MpeObIBaHUA
ChIpbs B OnajioyHbix neuax (tabn 6.1.1.) - Gonpluas 4acTb OPpraHUYECKUX BELIECTB OKMCIIAETCA

N0 HEOPraHUYeCKHUX COCXMHEHHH, KOHLIEHTPALHH KOTOpbIX He3dHauurenbHbl, CO; u HyO, SO;,
NO; u NH3. 310 06BsCHAETCS BLICOKO#H TEMNEpaTypoil B onanoyHbix neuax 800 - 1200°C
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Tabnuua 6.1.1.
TexHonornueckue perKUMbl ONaIKH

i — . B —,r— = = s e e aa—— = - —_—

Coipné IIpoaomKUTEeNbHOCTD

CoumpleTynn | 0.25-0.5 100 — 1200
Ceunbleronossl 3.0-5.0 800
Counpilesoksns 3.0-50 800
3.0-4.0 800
| FoBstxkbM ryOBI M MYTOBBII CYCTaB 40-5.0 300
3.0-5.0 800
Bapaupu rojoBl . 800
B 800
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B cBs3u ¢ ykazsaHHBIM, OCHOBHBIMH BPEAHBIMH KOMIOHEHTaMH Ira30BO3AYLIHLIX BHIOPOCOB
OMAJIOYHBIX II€YEH H YCTPOMCTB ABIAIOTCA OKHCIBLI YyIrjepoaa, a30Ta M Ccepbl, TBEpPAbIC
OpPraHH4Y€CKHE YaCTHLUbI, B TOM YHCJIE JKHBOTHOIO IPOMCXOXACHHUS, aMMHaK. B ciryuae coxuranus
KepOCHHA, KPOME MepevHCIIEHHBIX BEWIeCTB, B aTMocdepy mocTynaoT yriaeBoaopObi.

HccnepoBatusi BbIOPOCOB OMAJIOYHBIX YCTPOMCTB IOKa3ajH, YTO B HHUX COAEPIKATCA
pasnMYHBICE OpPraHUYEeCKHE COENMHEHMs], OAHAKO KOHLUEHTPaluHUH 3THX BELUECTB B ra30BbIX

BeiOpocax cymectBento Huke ITJ[Kyp, BBHAY yKkasaHHOro Her HEOGXORMMOCTH B KOHTPOJIE M
HOPMMPOBaHHH OPraHHUYECKOH YaCTH KOMIIOHEHTOB BPEIHBIX BEIOPOCOB YCTPOKHCTB ONANKM.

Pacuér BHIODOCOB BpemHbBIX BeINECTB OT CTAHHAPTHOrO ONAJOYHOro o6OpyAOBaHHA
NPOBOAAT HA OCHOBAHHH JaHHBIX, NpUBEAEHHDLIX B Tabn. 6.1.2. no dopmyie:

M®= (K + ;K + ....) x 107 (6.1.1)

rae M® - cyMMapHbiii MaccoBblii BbIOPOC BpeAHOro BeleCTBA OT CTAHAAPTHOro obopynoBaHus,
r/c;

1), M - KOJMYECTBO €AHHHL ONAJIOYHOro 00OpYAOBAHHA PA3IHYHOIO THIA, HMEIOLIEroCs
Ha NPeANPUATHH , LIT;

K 1, K3 - yaenbHbie noka3arenn BbIOPOCOB BPEIHOrO BELIECTBA OT CTaHIAPTHOIO
ONaJIOYHOro 00OpyAOBaHUs pa3NuyuHbIX THNOB (Tabi. 6.1.2.), mr/c.

B CGIiydaC MCNnoOJdb30BaHUA [JI1 ONAJIKH HCCTAHAAPTHOIO, MOACPDHHU3HUPOBAHHOIO HIU

ycrapeBiuero o0OpynOBaHHsA, Pac4éT MacCOBBIX BLIOPOCOB BPEAHLIX BELIECTB CJICAYET BECTHHA
OCHOBaHHHM Tabn. 6.1.3 u 6.1.4. no popmyne:

M™ =K, xI1/3600+K,.xB x B/ 3600 (6.12)

HT o
rae M™ - MaccoBbiif BLIOPOC OT HECTaHAAPTHOIO, MOAEPHH3HPOBAHHOTO WJIH YCTapEBLIEro
obopynosauus, r/c;

Ky - yneabHblit nokasarens BLIOPOCa BPEAHOINO BEUIECTBA HA €AMHHLYY ONAJIMBAEMOTO
Chipbst (Tabn 6 1.3.);

I1 - yacoBas NpoU3BOAMTENLHOCTH HECTAHAAPTHOTO 0OOPYAOBAHKS 10 OMAJUBAEMOMY
ChIpbIO (roJ1./4ac;kr/yac) ,

Ky ~ yaenbHbiil nokasarenb BbIOpOCa BPEAHBIX BELIECTB HA €HHMIY COKHIaeMOro
ToruBa (tabiu. 6.1 4.)
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B - MakCHMaNbHBIH 9aCOBOM pPacXOA TOIUIHBA Ha Oonayky (kr/4ac; M3/qac);
B - KO3(pPHIMEHT, YYHTHIBAIOIHI HENOMHOTY CrOPaHMA TOILINBA,

B = 1.25 mna ycrapeswmero obopynoBaHus

B = 1.2 ju11 MOREPHHU3HPOBAHHOIO H HECTAHAAPTHOrO 0OOpPyAOBAHUA

B = 1.0 11 IMIIOPTHOI'O U CTAHAAPTHOrO 000pyIOBaHMA, HE BKJHOUYEHHOIO
B Tabn. 6.1.2.

Tabnuna 6.1.2.
Yaenouoie nokasarenu K (Mr/c) BoiOpOCOB BpeNHbIX BEIECTB OT ONANOYHBLIX Ne4Yed u

YCTPOHCTB.
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Ycrasoska ms onanku K7-©@02E, 170.0 | 70.0 70.0
TOIUIMBO-Ia3, ONaJKa CBHHBIX TYHI

TyHHenbHAA QUAIOYHASA NeYb, 180.0 80.0
TOIUIHBO-ra3, OnajKa CBUHbIX

Onanounas peas POXK, Tomnmuso- 160.0
KCPOCHH, OIIAJIKA CBHHbLIX TYI
Onano4nas ne4p NepHOAHMIECKOro
AEeNCTBUA, TOIUINBO-MAa3YT, OIajika
CBHMHBIX
QakenbHas ropenka DPOI', Tomnuso-
KepocuH (OeH3uH),
ONaJIKa CBMHBIX TY1LI
OMNaaKka CBHHbBIX I'OJIOB
ITasinbHasa naMna, TOTUIMBO-KEPOCHH
(6en3un),

ONajika CBHHBIX TYIH
ONaJika CBHHBIX NOJIOB

Onano4yHoe yCTPOHCTBO B COCTaBe
arperata MHI'-2 (®I'B), Tonnunso-
KEPOCHH, ONajKa CBUHBIX TOJIOB
Onano4nas neysb B COCTaBe JIHHUK J2-
DVYT, Tommpo-ras, onajaka CBHHbIX
rOJIOB
1 Onanoynas neyb, TOMAMBO-KEPOCHH, 16.0
onajka 6apaHbHX roJioB
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Tabnuua 6.1.3.

YnenpHble MOKa3aTeNH BbIOpOCOB BpenHbix BewecTB K, Ha emunuuy obpabarbiBaemoro
ChIPbS JUIA ONANIOYHBIX OTHAEJICHUI! MACOKOMOHHATOB
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I]Iepc'rnble CyOnpoOayKThl
Tabnuua 6.1.4.

YnenbHbie nokaszareqd Kt BBIOPOCOB BpeZHBIX BELECTB OT CXKHraHusi TOIUIMBA B
ONaJo4YHOM O0OpyROBaHHMH
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Obmumit maccoBblii BbIOpOC M BpeAHbIX BEWECTB OMpPEAEssIOT KaKk CyMMY BBIOPOCOB OT
BCEX BUNOB 0bopynoBauus (r/c)

M=M"+M" (6.1.3))

e r
I'ogosBoit  BbIOpoc Bpemubix BemectB M (T/ro;m) pacCUMTHIBAIOT C  YYETOM

npoaoJokurenbocTupaboTsl T (dac/ron) oTaenpbHO 1O KKAOMY BUAY 000pYyAOBaHHS.

IIpumep pacuéra.

Onpenenutb MakCHMMaJIbHBI MaccOBbIit BeIOpOC BpeaHbix Bewiects M (r/c) U cyMMapHBiif

w - r
ronoBOH mMaccoBbld BbIOpoc M (T/roa) ot onanouHoro obopymosanus MACOKOMOMHATa, €ClU Ha
NPEafIPUATHH YCTAHOBJICHb!:

1) nBe onanounsie neuu CCJI-2AM (ng = 2),

2) TyHHEJIbHAsA ONAJIOYHAs Ne4b AJIA ONaJIKU CBUHBLIX Tyw (n) = 1);

3) nBa onaysoyHkeIX arperata JA2-OVT (n3 = 2),
4) npu “NIMKOBBLIX  CE30HHBIX HArpy3Kax i1 OMaJIKH CBUHbBIX TOJIOB HCHOJb3YIOT OHHY

NasUIbHYIO JlaMny U oaHy dakenbHyio ropenky GdI™ (ng = ng = 1),
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5) ans onanku TyuwleK NTHI] HCHOJBL3YIOT HECTaHAAPTHOE OOOpPYyAOBaHHME NPOU3BOAM-
TeJIbHOCTBIO SO0 Tyuiek B yac npH pacxone Masyra 8 Kr/yac.

Pacuér MaxcuManbHOro BbIOpOCa 3arps3HAIOLIUX BELLECTB

MaccoBsniii Beibpoc okucu yriaepoaa Mco

Bribpoc Mo OT cranmapTHOro onanoysoro obopynosanus (1o Tabn. 6.1.2.)
Moo =(2x 10+ 180+ 2 x 8 + 30 + 35) x 10 = 0.281 r/c

Boibpoc M™ co OT HecTanpapTHOro o6opynosanus (o Tabn. 6.1.3. n 6.1.4.)
Moo= (500x 0.2 +8x37.7x1.2)/3600=0.13 r/c

Cymmapusbii BriOpoc okHcH yriepoaa Mco
Mco = Mo+ M0 =0.281+0.13=0.411 r/c

ACCOBBII BLIOPOC ABYOKHUCH Cepbl (CEPHHUCTONO aHIMAPHA]) Mso,

Bri6poc M soz2 0T cTanpaprioro obopynosauus (no taba. 6.1.2.)
MSo; =(2x5+100+2x3+6+6)x 10~ =0.28 r/c

Bri6poc M 5o, OT HecTanmapTHOro o6opynopanus (no Tabn. 6.1.3. u 6.1.4.)
M™T02= (500x015+8x0.5x%x1.2)/3600=0.1r/c

CyMMapHbiil BBIOpOC IBYOKHCH cepbl Mso2
Msoz = MS0z + M50, = 0.128 + 0.1 =0.228 r/c

AHajlOrH4YHO, HCMOJNb3ysl JAaHHble, NpuBedeHHbie B Tabmuuax 6.1.2., 6.1.3. n 6.14,

pacCUMTBHIBAIOT CYMMapHbi€ MacCOBble BbIOPOCHI ABYOKHCH a30Ta Mnoz, ammuaka My #
TBEPABLIX YacTUL| M1p!

Mno2 = MCNoz + MHFNOZ = 0.1+025=0.125r/c
Mz = MSam + Mg = 0.043 + 0.006 = 0.049 r/c
Mp = M+ M T m= 0.113 + 0.03=0.143 r/c

MaccoBblii BbIOpOC yriesoaopoaos Myr

Bribpoc M yr oT cranpaprHoro o6opynoBanus (no tabn. 6.1.2.)

MCyr = (40 + 045) x 10™ = 0.085 r/c

Beibpoc oT HecTannapTHoro o6opynosanus M" yr =0

CyMmapHnsbiii BbIOpOC yrinesonoponos Myr
Myr = My =0.085 r/c

Pacuér romoBoro Bbibpoca 3arpa3HAiomHX BemecTs M (T/ron) paccyMTBIBAaETCA MO
dopmyie:

MI" = M°x T° + M" x T™) x 3.6 x 10-3, T/rox (614)
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rae M° - MaccoBRIii BHIGPOC 3arpA3HAIONMX BEMECTB OT OCHOBHOrO 060pynoBanus

(cTapmapTHOrO H HECTAHAAPTHOIO), I/C;

M™ - MaccoBsiii BBIGPOC 3arpA3HAIOMMX BewmecTs oT o6opynoBanus, paboratouero
NpH NMHKOBBIX CE30HHBIX HArpy3Kax, r/c;

T° - Bpems paGoTh OCHOBHOIO 00OPYA0BaHHs, 4ac/Tox
(8 npumepe T° = 4000 uac/roxn);

T = (0.05 + 0.1) x T° - Bpems paGoThl 06OPYROBAHUA NP “NUKOBHIX” CE3OHHBIX
Harpyskax, sac/rox (s mimepe T = 0.05TO = 200 4yac/rox).

Hcnone3ys JaHHBIE PacyéTa MaKCHMAaILHOIO BHIOpOCA BpeaHBIX BelecTs ¥ popmyiy 6.1.4.
paccuursiaeM MI™ Ui OTHENBLHBIX KOMIIOHEHTOB OTXOMALIHMX ra30B ONanoYHOro 00opyaAoOBaHUA.

'onoBoii BRIGPOC okucH yriaepoaa M’ co.
o — I
MaccoBbiii BHGPOC OT OCHOBHOIO onanouHoro oGopyaosanus M co = Mo - M 'co, TaK Kax

npu “NMKOBBIX’ HArpy3kax ROMOJHHTENILHO HCIONL3YIOT (PAKENbHYIO FOpPENIKY H MasiNbHYIO
namny, M co = 0.03 + 0.035 = 0.065 r/c. Coorsercreenno, MOCO = 0.411 - 0.065 = 0.346 r/c.
Ionyuennsie 3Ha4enna M u Mo noacrasisieM B dopmyany 6.1.4.

M’ co = (0.346 x 4000 + 0.065 x 200) x 3.6 x 10 = 5.45 1/roa

I'onosoii BHIOGPOC ABYOKUCH Cephl (CEpHHCTOro aHruapuaa) M soz.
Tarke Kak R BHIOpoca OKHCHM YIIEPOAA PACCHUTHIBACM MAKCHMANBHBIA BHIOPOC OT
OCHOBHOIo oO0OpynoBaHMs M OOOpYROBaHUs, paboTalomiero npyM MNHKOBLIX  CE30HHLIX

HArpy3Kax:
M, =0.006 + 0.006 =0.012 r/c

MP%s02 = Msoz - MUs02 =0.228 - 0.012 = 0.216 r/c
Ionyuennsie nannnie M%so2 1 Mo, noncrasnsem B opmyny pacaéra M soz |
MTs02 = (0.216 x 4000 + 0.012 x 200) x 3.6 x 10~ = 3.12 wrox

AHAJOrHYHO PACUMTLIBAYOT FOJOBOH BBLIOPOC 3arpASHAIOIMX BEIIECTB MO OKMUCHAM a30Ta,
aMMHaKy, TBECPABLIM YaCTHLIAM M YIJIEBOAOPOAAM:

M yo2 = (0.114 x 4000 + 0.011 x 200) x 3.6 x 10™ = 1.65 1/ron
M = (0.045 x 4000 + 0.004 x 200) x 3.6 x 10™ = 0.62 T/rox
M'p = (0.081 x 4000 + 0.019 x 200) x 3.6 x 10™ = 1.18 T/ron

MTyr = (0.085 x 200) x 3.6 x 10> = 0.061 1/rox

Obmuit ronosoil BLIOPOC BpENHLIX BEUIECTB C OTXOASUIMMH Tra3saMH OMANOYHOIO
o0opynoBaHus COCTaBJsAET:

M =545+3.12+1.65+0.62+1.18 + 0.061 = 12.08 1/ron

6.2. TepmMuueckue oTaeneHUA KONOaCHbBIX LIEXOB
a) IlepepabarniBaeMoe Chipb€ B BCiOMOTraTeNIbHbIE MATEPHANHI

B TepMuuecknx (KONTHJIbHBIX) OTHACNEHHAX KOAOACHBIX LEXOB MACOKOMOHMHATOB
OCYIIECTBAAIOT TEPMHYECKYI0 00paboTKy MACONPOAYKTOB, MOCTYNAIOLMX H3 MSCOXHDPOBOIO H
xonbacHoro nexos npeanpuaTus. B oTaeneHun NPoU3BOAAT KOMYEHHE, 00XKAPKY M 3aMEKaHHE B

AbiMy KonOacHbIX u3penumii (konbac, cocucok, capaenex), MACHLIX xneboB, a TaKke OKOPOKOB,
KOpeeK M IPYZHHOK.
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HbIM 1u1a xomueHHs ¥ 00XapkH MSACONMPOAYKTOB MOJYYAIOT IMYyTEM HENOJHOrO CXKUraHHs
APEBECHHBI (ONMHJIOK) MNPEUMYLIECTBEHHO JMCTBEHHBIX mnopoxa. s pasorpesa OMMIOK IO
TEMNEPATyphl, NPH KOTOPO HAYMHAETCA TJAEHHE IAPEBCCHHBI, HUCNOJL3YIOT pPa3iMYHbIC BUDI
TOIuIMBa (ras, masyT, ApoBa). B cBsA3H ¢ 3THM B BbIOPOCAX KONTHJIOK HApARYy C NMPONYKTaAMHU

HEMOJIHOIO CropaHusi APEeBECHHbl NPHCYTCTBYIOT BellecTBa, oOpasyrouiuecss NpU CXKUraHUU
TOIUJIUBA.

0) OcnoBHOE 000pynOBaHHE TEPMHUYECKHUX OTAENECHUI U TEXHONOTHH KOMYEHHUA

Lenp Tepmuyeckoit o6paGoTku MSCONPOAYKTOB KONTHAbHBIM JbIMOM - NpPHAAHHE HM
creurUYeCKUX Ka4ueCTBEHHBIX MokKa3ateneil (BKyC, 3arnax, LBET) M MOBLIIEHHE WX CTOMKOCTH K
AEMCTBUI0O THWJIOCTHOM MUKpOQUOpel M kucnopoaa so3ayxa. Komuenne nposoasit npu
pasMYHbIX TEMIEpaTypHbIX pexumax. B Tabnuue 6.2.1. npuBeneHb! TEXHONOMHYECKUE
napaMeTpsl TepMUUECKOi 00pabOTKH OCHOBHBIX BUAIOB MPOAYKIIMH KOJOACHOTO 1iexa.

Tabnuua 6.2.1.
TexHOOrHYeCKHE MapaMeTPhl MPOLIECCOB TEPMUIECKOi 06padboTku

—_— —_—— i — —_—
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Bua npoaykuuu TexHOIOrH4eCKuM Temneparypa I[Iponomxu- |
: poLIECC BIMa, ° TENbHOCTb |

XOJIOAHOE KONMYeHue 5-7 DK

8 - 22
ropsiuee KOn4eHue 35 24 uaca

?' ropsiuee KON4eHue 50 12 yacos
ropsiyee KOm4eHue 30 - 35 48 yacos |
ropsiuee KOIMIEHNe

. 45 - 50 24 yaca !
obxapka 70 - 120 0.5uaca |
Kopeiixn n rpymumscn | obwapra 75 - 85 7 qacon |
Oxopor | otwapra 70-120 | 12vacos |
3arnekaHyie B bl 70 - 150 3.5 yaca
f 3arIeKaHuE B 1Bl 70 - 120 19 yacop |
[ Konbachi s mmpoxofi obosouxe | obwapia

| Koz LLIHPO} 70-120 3.5 yaca |
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KonrunbHblit AbIM NONy4aloT B AbiIMOreHeparopax. Haunbosnee mupokoe pacnpocrpaHeHHe
NOJIYYHIIH ABIMOI€HEPATOPhI NMOJIOYHOIO THNA, B KOTOPHIX MCNOJIb3yeTCs TPaqUMUHOHHBIN crnocod
MOJIy4eHHs! AbIMA - CHUrFaHHE OMMWJIOK B Kypax. B 3THX ycTpoiictBax noJHOE CropaHue
HE3HAYMTEILHOH YaCTH APEBECHUHBI CIYXUT UCTOYHHKOM TeIuia Ajid o0ecneuyeHns TEPMUUECKOro
pasnoxeHus (TJIEHUs]) OCTaJbHOM, Oonplne 4YacTH [peBECHHbI, H3 KOTOpPOHl MOJAy4aercs
KONTHJIbHBIN BIM.

Pacnpoctpanenbl Takke ALIMOTEHEpAaTOpbl C ra3oBbIM 00OrpeBomM. B 3THX ycTpoiicTBax
nepeaaya Temia OT CrOpPaHus NPHPOMHOIO rasa K AbIMOOOpa3yloeMy TOIUIMBY OCYLECTBAAETCA
NMPAMBIM KOHTAaKTOM HJIM 4epe3 paspenaromylo mimrty. B nepBoM cilyyae B BbIOpacbiBAEMOM
KONTHJIIbHOMAbIME NOMOJIHUTENBHO MPHCYTCTBYIOT HNPOAYKThl CropaHMs ras3a, 4TO BEAET K
MOBLILIEHHIO COHEpPXXaHUS B [ObIME OKUCJIOB a30Ta M yriepoaa. llpu wucnosb3oBaHHH
ABIMOT€HEPATOPOB C PAa3AENAOMEH TUIMTOH NMPOAYKThl CrOpaHMs ra3a IocTyrnalT B aTrMochepy
10 OTACIIbHOMY KaHay

Haubonee mnepcnekTMBHbBIM C 3KOJIOTMYECKOH TOYKH 3peHMs SBJSETCA  METOJ

FeHEpUPOBAHMA IbIMa B YCTPONCTBAX C 3EKTPOOOOrpeBoM, B BbIOpOCaX KOTOPLIX MOHUIKEHOE
coaep>KaHHe HEOPraHHYECKUX NMPOAYKTOB rOPEHHUS.
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KonTunpHblift ObIM, TNOJy4YeHHbIH TPEeHHEM nNpH NOMOUH (PPHUKIMOHHOIO MEXaHH3MA,
COAEPXUT OoNbllie OPraHUYECKUX BEUIECTB, YE€M JAbiM, MONYYEHHbIH B IPYrHX CHCTEMax
aApiMorenepanud. B 1O ke Bpems B BHIOpOCAX 3THX YCTPOWCTB MNPAKTHYECKH OTCYTCTBYIOT
NPOAYKTHI MOJHONOCropaHus aApesBecHHbl. OfHaKO JAbIM, MONY4YaeMbIH B AbIMOreHeparopax
GPHUKUHMOHHOIO THINA, CUJIBHO 3arpA3HEH TBEPABIMH YaCTHLIAMH HECrOpEBLUEH IPEBECHHDI.

Ilepen nonauei AbIMa M3 ALIMOFEHEPaTOpa B KOATHJILHYIO KaMepy €ro mnpomyckaroT 4yepes
GUABTPHl M YJOBHTENM A YAAJIEHHs CMOJMCTHIX Bemiecrs, aertss ¥ 3onbl. HauOonbiuee
pacnpocCTpaHeHHe MOJYYHIM MexaHHYeckie QUIbTPbI TEXHOJOru4eCckol OUYHCTKH KOITHIBHOIO
AbIMA.

Co6¢TBEHHO MPOLIECC KOMYCHHA OCYIIECTBJAETCS B KONTHIbHBIX Kamepax. KonTunbHbIH
AbIM M arMocdepHblii  BO3AyX, IMOAaBaeMbiii A OXJAXKACHHA M pa3daBgeHHs [AbIMA,
HANpPaBJAIOTCA B KONTHIIBHYIO KaMmepy, Iri¢ KOHTAKTHPYIOT C MSCOMNPOAYKTAMH. NPHMEHAIOTCH
Pa3JIMuUHble KONTHJbHBbIE KaMephl (TpeX- M YeThipeX KaMepHble CTalMOHApPHbIE, ABTOKONTHIIKH).
BuiOpoch! KONTIIBHOIO AbIMA KOJINYECTBEHHO M KAYECTBEHHO HE 3aBMCAT OT THUINA KOIITHJEH.

B kxonTUNbHLIX KaMepaxHE3HAYHMTENbHAsh 4acTh BPEAHLIX Beu(eCTB, MPUCYTCTBYIOWMX B
AbIMe, CoOMpaeTcs NMPORYKTOM H OCERAET HA CTEHKaX KaMep, a OCHOBHaA Macca orpaboraHHoro

KONTHABHOIO JAbiMa BBIOpachiBaercs B arMocdepy uepe3 AbIMOBbIE WIAXTHI C INOMOLULIO
BEHTHJIATOPOB WIHU 338 CY€T €CTECTBECHHOH THI'U.

B) XapaKrepHuCTHKA ra30BO3AYLIHLIX BoIOPOCOB

KonrunbHelli fiuiM, oOpasylomuiics B pe3yjbTaTe TACHHUS OINWIOK, MpeacraBiifer coboid
CJIOKHYIO IAHMCNEPCHOHHYIO CHCTEMY THINA a3p030/isi, B COCTAB KOTOPOH BXOAAT BO3AYX,
razoobpasHbie NPOAYKTH rOPeHuUs, Napbl BOALI H OPraHHYECKHXKONTHIIBHBIX BELLECTB, a TAKKe
NPOAYKTHI HETIOJIHOIO CropaHua APEBECHHbLI B BHJIE MEJIKUX Kanejb M TBEPALIX uacTuu. Kpome

TOro, B KONMTHABHOM AbLIME NMPUCYTCTBYIOT Oosee xpynHbie 4acTUibl 30Jbl U Caxxu. B ciayudae

HCTIONIL30BAHHUA JABIMOIEHEPATOPOB C MACNOJIHUTEILHBIMM BHAAMH TOIMAMBA B BbIOpOocax
COIEPXKATCS HEOPraHUYECKHE NMPOAYKTHI CrOPaHMA.

OuxcTka KONTWIBHOrO IbIMa Nepel ero nojaved B KaMepbl KOMYEHHs I103BOJIAET
3HAYHTENbHO CHH3HTL COACp)KaAaHHE B ObIME TBEPALIX I[IPUMECEH, KaneJlbHOH >XHAKOCTH,
CMOJIHCTBIX BeilecTB. KOHLEHTpauHs 3THX KOMIIOHEHTOB CHMXKAETCA TAakXKe B pe3ysbTare

OCLKACHHA HCICTYYHX BCINECTB HAa MACONMPOAYKTAX H CTCHKAX KONTHNABHBLIX KaMep
HBCHTHJIALIHOHHBIX HIAXT.

r) YaenbHble NOKa3aTeln BHIOPOCOB 3arpsA3HAIOMIHX BEIECTB

B BbIOpOCaxX xONTHILHOrO AbIMA B 3@METHBIX KOJHYECTBAX MPHCYTCTBYIOT OKHCIBI a30Ta,

OKMCh YIriepoyia, OKMCIHbI Cepbl (CEpHUCTBI aHruapup), TBEpAble BellecTBa (CaXka), aMMHaK,
¢penonbubie BemecTsa (penon) u kapbokcuibubie BelecTsa (MPONHOHOBLI anbaerun). Jlanupie

O MacCOBbIX BbLIOPOCAaX TMNEpPeYHUCHICHHLIX BemecTs B OTPabOTAHHOM KONTHJILHOM JObiME

npuseneHsl B Tabn. 6.2.2. Bce rnokasarenu BoiOpOCOB paccuuTanbl s Haubonee
HeONnaronpUATHLIX aTMochepHBIX YCIOBHIA

Pacuér maccosoro sribpoca M (r/c) nposogst nmo ¢popmyine 6.2.1.:

M=mK; +mK, +.. )x 107 6.2 1)

rac iy n - KOAUIYECTBO ABMOTCHEPATOPOB NAHHOIO THNA,

Ki, K2 - ynensHble nokasarenu BbIOPOCOB BPEAHBIX BEIECTB OT OTAENbHBIX THITOB
obopynosanus (tabn. 6.2.2.), mr/c.
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Tabnuua 6.2 2.
YnenbHble noOKa3aTelid BbIOPOCOB  3arpsa3HAIOHIMX BemieCTB OT  00OpynoBaHUA
TepMHYeCcKoro oraenesus, K (mMr/c)
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THN KONTHIILHOTO MaccoBblii BLIOpOC KOMIIOHEHTOB AbIMa, MI/C |

obopynoBaHuA OKHCb | ABYOKHCDH | ABYOKHMCH | TBEpALIE ¢eron | nponuo- |
(apiMOreHepaTopa) yraepoaa] asora cepsl | Bemecrsa HOBHIH |
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logoBoii BBIOpOC BpeaHbix sBemecte MIT (1/roa) pacCUHMTHIBAIOT € YHETOM
NpOACJLKUTENLHOCTH paboTel 0bopynoBauus T (uac/ron).

I1pumep pactéra.
Onpenenurs MaccoBbiii BbIOpOC M (r/c) u ronoBoii Beibpoc MI™ (1/ron) BpeAHBbIX BEIECTB

ISl TEPMHYECKOro OTACNEHHS, €CJIH B HEM YCTaHOBJICHO clienyloliee o0opyaoBaHHueE:
1) Tpu npiMoreHepaTopa ropHOBOIO THUIA, OOCITYXHBAIOIUE YETHIPE KOITTHIIbHBIE KAMEPbI

(ng = 3);
2) OnHH ABIMOTEHEPATOP C ra3oBbIM 000rpeBoM, OOCHYXUBAIOHIHI ABE ABTOKOITHJIIKH
(n2 = 1);

3) ogun aeiMoreneparop JA9-O A1, obcnyxuBarommuit yersipe Tepmokamepsl (n3 = 1);

4) opHa pOTALMOHHAA Ne4Yb JUIA BhINEYKH MSCHBIX XJ1e0oB (ng = 1).
[Ipennpustne paboraer no asyxcmenHomy rpaduxy 300 asxeit B romy, ABa AbIMOreHeEpaTropa
FTOPHOBOIO THMINA, aBTOKONTHIKU M AbiMoreHeparop J19-OJII" paboraror no 16 4acoB B IEHb,
pOTalHOHHAA T1€4Yb - 110 YeThIpe yaca B CMeHy. OuH rOpHOBLIH ALIMOTCHEPATOP - PE3CPBHBIN.

Onpenenenne MaccOBOro BuiOpoca BpenHbIx BemecTB M (1/¢)

llo ¢opmyne 6.2.1., wucnons3dys nHaHHble, npusBeneHHble B Tabn. 6.2.2., omnpenensem
MaKCHMaJbHEId MaCCOBBIM BHIOPOC IO KaXA0OMY BhIOpPaCchIBAEMOMY BELLECTBY:

okucu yrinepona Mo =(2x11.2+12+8 + 5) x 10-3 =47 4x 10“3 r/c,
NBYOKHCH 230Ta Moz = (2X 1.5+2.8 +1.0+2.0)x 10° =8.8 x 10 r/c;
nByoKuCH cepbl Msoz =(2x 0.2+ 035+ 03 +0.3)x 10° =1.35x 10™ r/c;

TBEPALIX BelecTB Me = (2x4.5+5+2+ 1) x 10°=17.0%x 107 r/c;
¢eHonbHBIX coennuHeHui (B nepecuére Ha deHon)

Me=(2x45+5+2+1)x10° =170x 10™ r/c.
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kapOOHHABLHBIX COeaHHECHHH (B nepecuére Ha nponananb)
Mpa = (2x33+35+2+1)x10 "141:{10 r/c

aMmuaxa Mg =(2x0.1+01+01+0.1)x 10 >=05x10 r/c

Pacuér romosoro Beibpoca M' (1/rox) NMpOBOAMTCA C Y4ETOM BpeMEHH paboTHi KaXXaou
enuHULB 00OpYnOBaHMS: MPOROIDKUTENbHOCTh PabOTBI ABIMOIN€HEPaTOpPOB rOPHOBOro THIA,

aBTOKONTWIOK M abiMoreHeparopa JI9-®I" cocrasnser T} = 16 x 300 4800 yac/ronb, a nns

poraimonHoii neun Ty = 8 x 300 = 2400 uac/ron.
TonoBoii maccomiii BRiOpoc M' (1/ron) cocrasasier ans
OKHCH yruepona

Meoo=[(2x11.2+12.0+8.0)x 4800+ 5.0 x2400] x 3.6 x 10 “-078'r/r011
IBYOKHMCH a30Ta

Mrnoz=[(2x1.5+2.8+1.0)x4800+2.0x2400]x3.6x 10 0 = 0.135 1/ron
ABYOKHMCH Cepbl (CEpHHCTOIO AHIMAPHIA)

M eop = [ (2 x 0.2 + 035 + 0.3) x 4800 + 0.3 x 2400] x 3.6 x 10" = 0.02 1/ron
TBEPABIX BEINECTB (3051a)

Mp={(2x45+50+2.0)x4800+ 1.0x2400] x3.6x 10 ® = 0.29 1/ron
deHoAbHBIX coeauHeHuit (B nepecuére Ha PpeHon)

Maop=[(2x45+42+2.0)x4800+ 1.0x2400]1x3.6x 10 =0.27 t/ron
KapOoHMNbLHLIX Coenunennii (B nepecyére Ha NPONaHab) )

Mna=[{(2x3.8+3.5+20)x4800+ 1.0 x 2400] x 3.6 x 10 =0.235 1/rox
aMMHaKa
Mfas =[ (2 x 0.1 +0.1+0.1) x 4800 + 0.1 x 2400} x 3.6 x 10°° = 0.008 T/rox

OO0wmmit BLIOpOC BpEAHBIX BEI{ECTB ¢ OTXOAAIMMMY Ta3aMH KOMTHABHLIX YCTAHOBOK
TEPMHYECKONO OTHAECNEHHN COCTABJISIET:

MI'=078+0.135+0.02+0.29+0.27 +0.08 + 0.235 =1.738 1/ron

6.3. AMMHauHbIe KOMIIPECCOPHBIE MACOKOMOMHATOB

AMMHaYHbIE KOMIPECCOPHbIE HA NMPEANPHATHAX MACHOH NPOMBILULJIEHHOCTH CHYXaT IJIA
CHAOXXEHHS XJIAAreHTOM KaAMEp XONIOMILHHKOB, B KOTOPBIX XPAHAT MACONPOAYKThL. MOIMHOCTS
AMMHAYHOH KOMIIPECCOPHON (XOJOAONMPOU3BOAMTEABHOCTL) ONpPEAEHseTCA TPOH3BOAHUTE b~
HOCTBIO MSCOKOMOMHATA NO MACY M MACONPOAYKTAM, A TalKe TMPOEKTHON MOIRHOCTBIO
(EMKOCTHIO) XONOAHIBHHKA.

EavHcTBEHHBIM  3arpsasHAOIMM  KOMIOHEHTOM, TIOCTYNawiguM B arMocdepy oOr
TEXHOJIOTHYECKOro 00OpYyZOBaHUA KOMIIPECCOPHOM, ABJIIETCA aMMHaK YTeuka aMMHaka H3
CHUCTEMBbI OXJIAXKACHUA NPOUCXOAUT NPHU HANINUYMM HEIUIOTHOCTEH B KOXYyXaX KOMIPECCOPOB U B
MecCTax coeamHeHus Tpydonposozgop. Ilapsl aMMuaka nocrynaror B Bo3ayx paboueit 30HBI, a
3aT€M BMECTE€ C BEHTMJIIUMOHHBIM BO3IYXOM KOMIIPECCOPHO# BbIOpachIBAIOTCA B aTMmocdepy.
TexHonorvyeckux  BoIOPOCOB aMMHMAKa B KOMIPECCOPHBIX  MNPEANPHUATHH  MACHOM
NPOMBIIIJIEHHOCTH HE HMEETCA.

s obecnedeHun Oe30MACHBIX YCAOBUH TPyHa B KOMAPECCOPHLIX NEHCTBYIOT CHCTEMbI
NPUTOYHO-BLITAXKHON BEHTHLIMH. IIPOM3BOAHNTENBLHOCTH BEHTHJIATOPOB pPacCUYUTHLIBAETCH M3

ycaoBusi obecrneyeHus B DPOM3BOACTBEHHBIX IIOMEINEHHSIX KOHLIEHTPaLBM aMMHaka, He

MPEBLILUAIOILIEH NpPENENbHO aonycTumyro konuenrpauuto IJIK, 5 = 20 Mr/M° MHOFOUHCNEHHbBIE
aHanu3bpl BO3ayXa pabouedt 30HBI aMMHAYHBIX KOMOPECCOPHBLIX MNOKa3aidH, 4YTO 3TO YCAOBUE
NPaKTUYECKH BCEraa v Besae cobnronaercs (3a UCKIIOUEHNEM aBapHHHbBIX CUTYallUil)
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B cBa3sum ¢ ykasaHHBIM IS pacuéra MaccoBoro BbiIOpoca aMMMaka H3 NOMELEHHH
KOMIIPECCOPHOI1 HEOOXOAMMO HMCXOAWTH M3 TNPOH3BOAUTENIBHOCTH BbITSXXHOM BEHTHILALIMH,

3
NPUHAB KOHLICHTPALMI0 aMMHAaKa B BHIOPaCbIBAEMOM BEHTHJIALIHOHHOM BO3JyXe Cnusz = 20 Mr/m

Pacuér maccosoro Beibpoca M (r/c) npoussoaurcs no Gpopmyie:
M = Crais X Qe 7/ 10 x 3600 =5.5x 10° x Qg (6.31)

rne M - MakcuManbHbIi (CEeKyHIHbINI) BBIOpOC aMMHaka, 1/c;
Qp - NPOH3BOANTENHHOCTb BEHTHIALIMOHHOM BBITAXKHOM CHCTEMBI, M 4ac;
Cnis - MAKCHMAJILHO BO3MOXKHAasi KOHLIEHTpaLMs aMMHaKa B BLIOpoOcax
BBITSOKHOM BEHTCHCTEMBI, MI/M’.

Pacuér roposoro BeiOpoca amMmuaka M (T/rom) cnemyer NMPOBOAHUTH € YYETOM PEANIbHBIX
NaHHBIX O MOTepPsAX aMMHaKa, KOTOpble paBHbl KOJHM4YECTBY XJIAOareHra, €XErogHo
no6aBJiieMOMy B CHCTEMy OXJaXAeHHs. PacyéT MakcHMajbHOrO rogoBoro BbiOpoca amMmuaka
MPOM3BOAMTCA C YYETOM peaibHOH TroA0OBOM NpPOAO/KMTENBHOCTH PabOThI  aMMHa“HOM
KOMIPECCOPHOIi M CHCTEMBI BEHTHIISILIMK NMOMEILEHHsT KOMITpecCOpHO#. MakcuManbHbii BHIOpOC
PACCUMTHIBAIOT B MPEANONOKEHNH, YTO B NOMEIIECHUHM KOMIIPECCOPHOH KOHLIEHTPaUMs aMMHaka

NMOCTOSAHHO cocTasisier 20 Mr/ms.

Ecnun pacuérHblif MaccoBblii BBIOpoc M MeHbie KOJHYECTBa aMMHaKa, fobasiseMoro 3a
rog B CHCTEMY OXJaXAEHHsA, HAa TNpeanpusaTHH HeoOXONHMO MNPOBECTH OpraHU3allHOHHO-
TeXHUYECKHE MEpONMpUATHA Mo obecneyeHnio HOPMATHBHOM KOHIGHTPALHH B BO3xyxe paboueit
30HbI KOMITpecCOpHOii. Ecnu pacué€rHbiii BLIOpOC amMMuaka H B OpPraHM3allUOHHO-TEXHHYECKHE
MEPOTPUATHAX MO repmerusanuy 000pynosanus HET HEOOXOAMMOCTH.

6.4. Ilexa TexHH4YeCKHX (pabpHuKaToB

a) Chipb® u suap1 BRINYCKAEMON NPOAYKLMK

Illexa TEXHHUYECKHX H KOpMOBBIX (pabpuxaroB (TP, yrunuszaunoHHble Hexa) npeanpUATHI
MJCHOM HPOMBILULIEHHOCTH SIBJISIOTCS HCTOYHMKaMH Haubosiee HMHTEHCHBHOIO 3arps3HEHMS
aTMOC(epbl HENPUATHO MAXHYLIMMK BeuecTBaMH (omopantamu). Crneunuduueckuii HenpUATHBIIN
3anax OuylaeMblit B paHOHE PACIONIOKEHMS TaKHX MPEANPHUATHI, Kak NpasBuilo, oOyCiOBJEH
MMEHHO BbIOpocamu LITD.

B uexax rexuuyeckux ¢abpukaTos ocyiecTsisercsa nepepaboTka HENMUILEBOro XXHBOTHOIO
CbIpbSi B CyXHE KOPMa, BKJIIOYaEMbI€ B PALHOH CEJIbCKOXO3SAHCTBEHHBIX JXMBOTHBIX, B TOM YHCJIE
NTHL. B 3aBUCHMOCTH OT HCMOJIB3yEMOro ChIpbsl MOJYYalOT CACAYIOLTHE BHIbI CYXMX KOPMOB H
KEPaTHHOBYIO MYKY, & TaKXe pactUTenbHO -)KHBOTHble KOpMa. ORHOBPEMEHHO MpH BbhIpaboTKe
HEKOTOPBIX BUAOB KOPMOBOH MYKH IOJIyHalOT TEXHHYECKHH B KOPMOBOM XKHP.

ChipbéM 111 NOJNYy4YEHMS CYXHX J>XMBOTHBIX KOPMOB M TEXHMYECKOrO JKHpa CJIyXKaT
KOH(HCKATHI, HEMUIIEBOE ChIPHE, NMPOAYKTH! NEpepaboTKU CKOTA HM3KOH MUIIEBOH LEHHOCTH M
OTXOAbL MACHOrO NPOH3BOACTBA. B 3aBUCMMOCTH OT MOp(}OJIOrHYECKOro COCTaBa M Ha3HaYEHUs
ChIpbE NMOAPA3ACIAIOT HA CJICAYIOLIHE YCIIOBHBIE TPYIIIbI;

- MAKOTHOE ¥ MACOKOCTHOE ChIpb€ (OKMPOBOE H XXHPOCOAEPXKALLEe);

- KpOBb (ChIpbS K KOAryaupoBaHHas), uOpuH (ChIpoii M KOAryHpoBaHHbI),

-~ KOCTHO€ CbIPb€ (ChIpas KOCThb, KOCTh - MAPEHKA, IMYHAsA CKOPIyna);

- KEpaTHHCOACPXKaLlEe ChIpbE (PO - MOAKPBUIOK, POIr0 - KOMBITHOE ChIPbE, OTXO/bl NEPO-
HyXOBOTO ChIPb).
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K [nONOAHMTENbHbIM BHIAM CbIPbS HJisi NPOM3BOACTBA KOPMOBOM H TEXHH4YECKOM
NPOAYKIHH MOXHO OTHECTH COAEpPXMMOE€ MNOMKEJAYAKOB KpYMHOrO poraroro cxora W
OTXOJIbl, U3BJIEKaeMble U3 NMPOM3BOACTBEHHBIX CTOYHBIX BOJA NMpPH HX OYMCTKE, & TaKKe WETHHY H
BOJIOC.

6) OcHOBHbBIE TEXHONOFH4YECKHE annapaThl - HCTOYHHKH BbIOPOCOB

B 3aBucuMOCTH OT MouiHocTd npeanpuatus L{T® mMoxer 6biTh pacnonoxeH MO0 B OTCEKE
MSICO-XXHPOBOIO Kopiyca, 160 B xopnyce npenyboiiHOro conepxanus CKoTa, 100 B OTAENBHOM
snaHuu. Llex COCTOMT H3 ZBYX H3O0JHPOBAHHBIX ZPYr OT ApYyra 4acTeil: HECTepHUIBLHOU H
crepunbHOfi. K HecTepHILHONH 4Y3CTH OTHOCATCHA CBHIPHEBOE OTACHCHHE H CKIax Cbipbf, 4 K
CTEepHJIbHOH - anmnapaTHoe OTHAejIeHHe, NMOMELIeHus i ApobsieHust mKBapbl M NMPOCENBAHMUA
CYXHX KOPMOB, y4aCTKH nepepaboTkl KPOBM H OUHMCTKH TEXHUYECKONO )XXHpa, 3 TaKke y4acTokK
3aTRPUBAHUA H CKNIAJ FOTOBOH NPORYKIHH.

B Chipb€BOM OTHENEHMH NPOU3BOAAT NPHEMKY, COPTHPOBKY, MOANOTOBKY M 3arpy3Ky Cbipbsi
B annaparbl TepMHueckoii oOpaborku. JlnA TpaHCMOpTHPOBaHMA TBEPABIX BHAOB Chipbs M3
LIEXOB-MOCTAaBUIMKOB B ChipbeBoe oraencHue L{TP oObiyHO UCNONL3YIOT HAMOJIBHBLIC TEJEXKKH.
ITH TEJEXKH HacCTO ABIAIOTCH MCTOYHMKaMM BBIICJICHMS HENPHMATHO NaXHYLMX BEIECTB, TakK
KaK OHH 3arpA3HeHb! KPOBBIO U XXHPOM, NPH rHHEHHH KOTOPbIX oOpasyercs O0nbLIoe KONMHYECTBO
OIOPaHTOB.

Ha HeKoTOpBIX nNpeanpHATHAX i TPAHCHOPTHUPOBAHUS MATKONO Chipbsl MNPHMEHSIOT
éMKOCTHBIE BBITECHHTENR THNA nNepeayBOuYHbIX anmaparoB Allb-2, B kOTOpHIX B KadecTBe
BBITACHAIOMWIEH Cpeabl HCHOJIB3YETCA CXKAarbhli BO3AyX. OrpaboraHHbIii BO3XyX MNEPEAyBOUYHbIX
CHCTeM, BuiOpachiBaeMblit B arMocdepy, COHEpPXKMUT BHICOKHE KOHUCHTPALMUH HENPUSTHO
NAaXHYILINX BEUIECTB, & TAKXKE NbUb d)KHBOTHOrO Npoucxoxaennsa. OcobeHHO BeNMKO coaepkanue
OAOpPaHTOB B OTPAOOTAHHOM BO3AyXe CHCTEM ITHEBMOTPAHCIIOPTA TEXHHUYECKOH KPOBH.

CopTHPOBKY MATKOTrO H KOCTHOTO CBIPbSl OCYIIECTBIAIOT BPYYHYI0 B HU3KOOOPTHBIX 4aHAX
WIH Ha TIOJIy, NP 3TOM B BO3AYX NPOM3IBOACTBEHHBLIX NOMELUECHHH BHIAENAIOTCS BELECTBA C
HENpHATHBIM 3aMaxoM. 3arpsasHeHue Bo3xyxa pabouer 30HbI ONOPAHTAMH NMPOHCXONHUT TAKNKE
NpH H3MENbYCHHH U NPOMBIBKE ChIPbf MEPEl €ro 3arpy3koil B BaKyyM-BbinapHnie kotibi. Ha
HEOONbIINX NPEATIPUATHAX U3MEJIPYEHHE MATKOTO ChIPbsi NPOBOAAT HA BOJYKE, a JUI5i TPOMBIBKH
HCTIONB3YIOT MOeYHBIH Oapaban. IIpu xaxaoii neperpyske Cbipbsi H3 OQHOIO annapara B APYroi B
BO3yX BBIACIAIOTCA AONOJHMTENIbHEIE KONUYECTBA OI0PAHTOB

H3menpyeHne KOCTHOIO Cbipbf NPOBOAST B MOJIOTKOBO# ApOOHIKE MM HAa CHJIOBbBIX
H3MENbYHUTESAX pasiMyHbIX MApOK. IIpHU 3TOM XpOME BELIECTB C HEMPUATHBIM 3aMaxoM B BO3AYX
NMOMEUIECHUH NOCTYNAET KOCTHAS Nblib.

HcrounnkamMu BblaeNeHUSs HENPHUATHO NAaXHYLIMX BEIIECTB B CHIPLEBOM OTHEJICHHMH
ABJIAIOTCA TakkKe TrOpJOBHHLI BaKyyM-BbIIAPHLIX KOTJIOB. 3ainoBbie BHIOPOCHI ONOPAHTOB
IPOUCXOIAT NPH OTKPLIBAHHHM NOPIIOBHH Nepen 3arpy3k0r KOTMNa U B npouecce 3arpy3ku.

B annmapatsom otaeneHuu IIT® OCHOBHBIM MCTOYHMKOM BBIZIENICHHS HENPHATHO
NaxXHyIWHX BELIECTB ABAAIOTCA BaKyyM-BbIIIapHbIE€ KOTJIbI - aNMaparbl, B KOTOPLIX NMPOHU3BOAAT
Pa3BapKy, CTEPWIM3ALMIO, FUAPOJIU3 H CYLIKY TEXHUYECKOro coipbs. PacnpocrpaHedbl nse
MOZenH Takux kotnos: KBM-4.6A emxocTbio 4.6 M° 1 JK4-DITA émxocriio 2.8 M. Texnonorn-
YECKHE TMPOLECCHhl TePMUYECKOH O0pabOTKM >XKMBOTHOrO ChIpbf B BaKyyM-BBINAPHBIX KOTJaX
COMPOBOXIACTCA UCNAPEHHEM 0OJIBLIOTO KOJMHYECTBA BOASHBIX NApOB C BHICOKMM CONECPKAHUEM
OpPraHM4YeCKHWX BEUEeCTB, B TOM 4YMCJIe OONafaloiX HENPUATHLIM 3aMaXOM. JTH BBLIOPOCHI,
Ha3bIBa€Mbl€ “COKOBbIE Naphl’, U3 BAKYyM-BBbIIAPHOIO KOTJIa HANpaBJsAlOTCA B OapoMeTpHYECKHiA
KOHACHCATOP, I'i€ NMPOUCXOAUT UX OXJIaXAECHHE W NMPOMBIBKA BOAOK. B pesynprare oxnaxaeHus
napbl BOAbI H BLICOKOKHITALIHE OpraHU4YECKHEe KOMIIOHEHTHI ~"COKOBbIX NMapoOB~ KOHAEHCHPYIOTCH,
KpoMe TOro, B OapoOMerpHYeCcKHX KOHIAEHCATOpax YAaJAeTCs 4YacTb BOAOPACTBOPHMBIX



32 .

onopaHToB. HeckoHaeHcHpOBaBIIASCA YaCTb ~COKOBBIX IIapOB” C BBICOKHM COIEpIKaHHEM
HEMPUATHO NaxXHylL(UX BelnecTB BbiOpaceiBaerca B arMocepy Tak kak npouecc nepepaboTku
Cblpbfl M BaKyyM-BBIMapHbIX KOTJIOB IEPUOAUYECKHHi, TO H BbLIOPOCHI HOCAT LHKIHYECKUH
XapaKTep C HAJIMYHEM SIPKO BHIPKEHHBIX “TTHKOBBIX KOHLEHTPALMii

KpoMme TexHOnOrn4eckux BoiopocoB B arMocepy Mpouece TEpMHUYECKOii 00paboTkH Chipbs
B BaKyyM-BbIMAPHBIX KOTJIaX CONPOBOXIAETCS NOCTYIUIEHHEM OAOPAHTOB B BO3AyX pabouen
30HbI anmapatHoro otnejaeHus. OcoOeHHO 3HauMTENbHBI BLIOPOCHI HENPHATHO MNAXHYLIHX
BELIECTB B MOMEHTBI BHIINPY3KH 00€3XHUPEHHOI0 Chipbs U1 TEXHUYECKOIr'Q XXHPa M3 KOTJA.

MexaHn4eckuii OTLIEXKHBATENb, HA KOTOPbIM MO OKOHYAHHH TMPOLECCa CYLIKH BbITPYXKAKOT
CMECh INKBapbl M JKHpA, SABAACTCA HCTOYHMKOM 3HAYUTECNbHBLIX BBIACHECHHUH BELIECTB C
HETIPHUSITHBLIM 38NaX0M.

IlocTynnenne OAOpPaHTOB OT TEXHOJNOrHUECKOro obopynoBaHus i TPAHCNOPTHPOBAHHA H
NPEeCCOBAHMA 1IKBApbl HE3HAYHTENbHO. TaKKe HECYHIECTBEHHO KOJIMYECTBO HEINPHATHO
MaxXHyLIHX BEUIECTB, MOCTYNalouX OT Oo0OpyROBaHMA A PUIbTPALMH, HEHTPHUPYrdUpOBaHHS,
CenapupoBaHusa U paPHUHAHNM TEXHHYECKOIO XHUPA.

OCHOBHbIM BpEeAHbBIM KOMIIOHEHTOM Ta30BO3AYIIHBIX BbIOPOCOB y4acTkOB ApoOJeHHs U
NOCEHBAHHA LIKBapbl SABJNETCH NbUIb XHBOTHOrO MNMPOHCXOXIEHUA KOpMOBas Myka. PasMon
IIKBaphl HA MACOKOMOMHATax OOBIYHO OCYWIECTBIIOT Ha ApoOHIbHBIX ycraHoBkax BO6-OJJA u
MOJIOTKOBBIX ApOOMJIKax pasnHuHbIX KOHCTpyKumii. [ npoceuBanuss ApoOJIeHOM WIKBaphI
MCNONB3YIOT JABOMHBIC BCTpAXHUBATENH, BHOpocuTa M OypaThl. NPUMEHAIOTCS TaKXkKe
KOMOMHUPOBaHHbIE arperarbl A OpoOJNIeHHS M NPOCEMBaHHSA LIKBApbl, HPOCEHBAIOLIHE
MALIHHBL.

BenTmnsauuonHbie BHIOpOCH oTaenenuii 3atapku u cknanckux nomeuenuit I{TP conepxar
BBICOKHE KOHLICHTPAUUH KOPMOBOM MYKH. MCTOYHHKAMH MOCTYILUICHUA NBUIA >XHBOTHOIO
NMPOHCXOXACHHS B  BO3AYX 3THX [NOMEIUCHUU  SBJSIOTCA  JO3HPYIOLXME  MAUIMHbI,
MELIKO3alUMBOYHBIC aMNMmaparbl, a B ciy4ae OecTapHOro XpaHEHHs TOTOBO# NPOAKYKUUH -
CHCTEMbl MHEBMOTPAHCIIOPTa KOPMOBOM MYKH.

[TepepaboTky TexHu4yeckoit xpoBH M GHOpHHA B KPOBAHYKO MYKY (TEXHHYECKHIH anbOyMHH)
MHOrAAa IPOM3BOMAT B anmnaparHOM OTACICHUHM B BaKyyM-BbIApHBIX KOTAAX, a HHOraa
OCYLIECTBJIAIOT B CMELMANBHOM aNbOyMHHHOM OTHejdeHMH. B anbOyMuHHBIX oTaeacHusax LT,
KaK NMPaBHUJIO, UCTIONB3YIOT HENPEPBHIBHYIO TEXHOJOTHIO MOJYy4YE€HHS KPOBAHOM MykU. KpoBb u
¢ubpuH HacocaMH MJIM C MOMOINBIO EMKOCTHBIX BLITECHHTENEH MMOAAETCH B KOAryasaTop, a OTTyAa
TPAHCIIOPTEPOM HAMNPABJAETCA B TPEXCEKUMOHHYIO CYLUMJIKY WIM B albOYMHHHYIO CYLUHJIbHYIO
OaHto. OtpaGoTaHHBIN CYWIMNBHBIH BO3AYX 3TOro OOOpPYAOBAaHHUA COLEPKHT 3HAYHTENBHOE
KONHYECTBO ONOPAHTOB. Kpome HEeNnpUATHO NaxHyNuMxX BEWECTB B BO3AYyXE€ CYLIMJIbHBIX
arnnapaToB COAEPKATCA HaCTHLIBI KOAryJlHpPOBaHHOH KPOBU U KPOBAHOU MYKH.

B nocinenHve roast HENPEpPbIBHYK) TEXHOJOrMIO0 MOJYYEHHUS CYXUX KOPMOB BCe 4aiue
MCMON3YIOT U U1 niepepaboTku TBEPAOTO ChIpbs ((KHPA, KOCTH, HEMHIUEBLIX OTXONOB). CHCTEMBI
Cropk-piok, Arnac, ycranobka BHUMMIL. B Texnonoruueckux BoIOPOCAaX OT anmnaparoB 3THX
CUCTEM TAKXKE€ COACPIKATCH HENPUATHO MNaxHylUUe BEIEeCTBAa, HO B MEHBHIUX KOJIMYECTBAX.

BeHTHNAUMOHHBIE BbIOPOCH TAKHX LIEXOB TAKXKE B MEHbUICH CTENEHH 3arpsi3HeHbl OlOPaHTaMH H
NbUILI0 KOPMOBOH MYKH.

B Tabnuue 6.4.1. npuBeneHbl OCHOBHbIE TEXHOJIOTHUECKHE TapaMeETpPbl IPOLECCOB
NOJy4EHHs1 CyXUX KOPMOB B BaKyyM-BhINapHbIX anmaparax



Tabnuua 6 4.1
TexHonoruyeckue napaMeTpbl NMpouecca NOAYYEHUA CYXUX KOPMOB B BaKyyM - BhInapHbIxX anmnaparax KBM-4.6A u XX4-PITA

Macca chipe4, Brrxox xopmoBo#t myku | OOmas rpo-

HcxogHoe ChIpbe 3arpyKaemoro B 3a OXMH UMK paboThl | JODKHMTENB- | CYUIKH pa3BapEHHOTO CHIPbS |

| BPUJ. IlOJIY‘-laEMOﬁ I IPOU3BOACTBA BaKyym-BLmapHOii annapara HOCTb OQHOTO | MPOAON~ | pA3PAXKE~ | TEMIIE- |
' CYXHX XHUBOTHBIX KOPMOB annapar UMKIa pabo- | XHUTENb- | HHE B am- | paTypa j
1 | ot armapara | woors. .I
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KOCTb (S % 50 40
N B -l N Il I Bl
BOZRA 500 340
il 4 0 il I I
_1 BOIA 400 300 I
{ Kocrs - napeHka + 700 + 400 + 87
------
e i e N I I
BOIA 400 250 j
Pl 0 K Wl Nl N Bl
BOXA 100 770

e ——— e e o e —

- _— e m——— —_— e—r—..—= — o .-

— T e e m T —



Tabnuua 6.4 2.
VenbHble NOKa3aTeNH BbIOPOCOB HENMPUATHOMAXHYLIMX BELIECTB MPH NOJy4eHUH KOpMOBOH Myku B KBM-4.6A

Maxcrmmnmn Macconuﬁ BH "OC B e.rmux Bemccm oT o,rmoro Kcrrn Mr/c

]
deno- | Metun- !
(aue- nnl (de- Meplcan
w1l
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* TIpHBeaCHHBIC YACIbLHBIC [I0KA3aTEH Bm6pocoa VYHTHIBAIOT MOCTYIUICHHE BPEAHBLIX BEWIECTB B arMochepy Kak C TEXHONOFHUECKHMH razamMi, Tak H C

BEHTWISLIMOHHBIM BO3IYXOM H3 NMOMELIEHHH LEXA
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B) XapaKTepHCTHKA ra30BO3AYLIHLIX BIOPOCOB

H3 uexa Texuuueckux dabpukatos B arMocdepy NocTynaloT ra3oBO3AyUIHbIE BHOPOCH 4-X
THIIOB:;

- TEXHOJIOrMYecKkue BIOPOCH (HECKOHAEHCHPOBABLIAACS YaCTh 'COKOBBIX I1aPOB™);

- BEHTHJISLHOHHBIE BHIOPOCBI CHCTEM MECTHOIO OTCOC2a BO3AyXa OT TEXHOJOru4€cKoro

obopynoBanus;

- BEHTHWISILIHOHHBIE BBIOPOCHI cCHCTEMbI 001HEe0OMEHHONH BEHTHIIALIMH,

- HEOPraHu30BaHHbBIC BLIOPOCH! (YEPE3 OKOHHLIE, ABEPHDBIE U TEXHOJIOTHHECKHE POEMBbL).

Ha nomo o6meoOMenHoil BOHTHIAUMK Lexa upuxoaurca 60-80% obumero obbema
BeIOpocoB, 10-20% BeIOpackIBAEMOro BO3AyXa MOCTYNAaeT OT CUCTEM MECTHOW BEHTHJIALIMH,
HECKOHIEHCHPOBABLIAACA 4acCTh “‘COKOBLIX MapoB” cocrasisier J5-7%, a HeOpraHH30BaHHbIC
BbIOpOCH! 5-15% 06bema BbIOPOCOB.

MecTHbie OTCOCHI BO3AyXa OpPraHusyloT Haja o00opyAOBaHHEM, XapaxKTEepPU3YIOLHMCH
3HAYUTENbHbIMH BbIIENICHUAMH BpPEOHBLIX BEHIECTB. HAJ TOpPJIOBUHAMH BaKyyM-BbINapPHBIX
KOTJIOB, HaJi MEXaHWYECKHMMM OTLSKHBATEJSIMM U APOOHNIKAMH LIKBAPbLI, B MECTaX NAapKOBKHU
TeNEeXKeK Ut TPAHCNOPTHPOBAHMS CHIPBA U B MECTaX 3aTapKu rOTOBOU NMPOAYKUMH.

Copepxanye HENPUATHO NaXHYLMMX BEMIECTB HauOosee BENHMKO B TEXHOJOrMYECKHX
BbIOpOCax: AOJA BpPEAHBIX BELIECTB, MOCTYNAIOLIMX B aTMOC(EpPY C HECKOHACHCHPOBABUICHCA
4acThI0 NAapoB, cocrasisieT Gosee 50% ot obmero koauvecrsa BbiOpachiBaeMbx oaopaHTos. C

BLIOpOCAaMH CHCTEM MeECTHOH BeHTHISLHM B armocdepynocrynaer okono 10% maccosoro
BbIOpOCA OOPAHTOB, CTOJIBKO XK€ BhIOpachIBaeTca uepe3 OKOHHBIE NMPOEMbl NPOU3BOACTBEHHbIX

snanuil. OcrajyibHaa 4aCTh HENPHATHO MaXHYUIHX BEWECTB MOCTyNaeT B atMochepy ¢ BLIOpocamMu
oOmeoOMEeHHON BEHTHIRLIMIN.

B npouecce Guonornueckoro pasnoxenusa (Guozecrpyxkumu) U TepMudeckoit obpabotkmu
(TepMOneCTpYKUMH) CBHIPbS JKHBOTHOIO HPOHCXOXHCHHs 00pa3yloTcs W BBLIOECHAIOTCA B
atMocepy OpraHH4ecKHe BelleCTBa Pa3jIMYHOrN0O XMMHUYECKOrO CTPOEHHS, MHOTHE H3 KOTOPBIX
00nanat0T HENPHUATHBIM 3aN1aXOM: AJIBAETHABI, KETOHEI, CITHPTHI, KAPOOHOBLIE KUCJAOTHI, (PEHOJILI,
MepKarraHbl, Cyabduabli B aMuHb. KayecTBeHHBIN M KOJIMYECTBEHHBIH COCTaB OAOPAHTOB B
OCHOBHOM ONpEAENAETCS BHAOM H CBEXECThIO Chipbsi. Kucnopoaconepxaimme KOMIIOHEHTbI
BBIZIGNAIOTCS B Mpolecce OMOAECTPYKIIMM JKMPOBBIX TKaHe#, MNO3TOMY XHPOBOE€ H
XKHPOCOAEPXKALCE ChIPhbE MABAAETCA HCTOYHMKOM O00pa3oBaHMA anbAErnaoB, KETOHOB U
KapOOHOBBIX KHCIOT. A30TCOAEpKAILHE KOMIIOHEHTHI (AMHHbLI) BbIASNAAIOTCA NMPU FHUSHUM MACA,
a KepaTHHCoAepxKaulee Chipb€ (KOCTHOE, POro-KOMBLITHOE, MEPO-NyXOBOE) NPH PaA3JNIOKEHUH
BbliesAET O0NBLIOE KOJIMYECTBO CEPOCOAEPXKAIHUX OAOPAHTOB (MepKanTaHbl H CYJIbPHABI).

IlepHOAHYHOCTD TEXHOJOrH4YECKOro MPOLECcCa MONMYYEHHsT CYXHX KOPMOBBLIX MPOLYKTOB
ofycnaBinBaeT HEpPaBHOMEPHOCTh MOCTYIUIEHHST BpeNHLIX Beliects B arMmocdepy. Ity

0CODEHHOCTL NpOU3BOACTBA HEOOXONHMO YUMTBIBATh NPH pacuére roaoBOro BuIOpoOca BpenHbIX
BELLECTB.

r) YaenbHbie NOKa3aTeau BHIOPOCOB BpeNHbIX BELIECTB B LieXax Texuuyeckux padbpukaron

HenpuarHo naxyymue Beuiecrsa (OIOPaHThI).

B BbiOpocax wnexoB TtexHuueckux ¢(abpHkaTOB pa3jiHYHBIMM METOAAMH XHMHYECKOro
aHanu3a oOHapyxeHo Oonee 300 koMnoHeHTOB. ONHO3HAYHOrO OTBETa Ha BOMPOC KakKoe
BEILECTBO M IpPynna BELIECTB OTBETCTBEHHO 3a XapakTepHbI 3anax BbiOpocos LITP no
HaCTOALEr0 BpEMEHH HE MOJIy4eHO. B CBA3M ¢ 3THM HOPMHMPOBAHHIO NOMAJIEKAT BCE OCHOBHbLIC
OROPaHTh! M IPYyMNIbl XUMHUYECKMX COEAHHEHUH, NMPUCYTCTBYIOUIHE B BbIOpOCaX MpOM3BOACTBA
CYXMX >XHBOTHBIX kopMoB. B Tabmuue 6.4.2. npuBeneHbl yaenbHble NOKa3aTend BbIOpOCOB
HEMPUATHO MAXHyUWMX BeuiecTB HA eaunuuy ofopynosanms (mr/c) IlpuseneHHbie yaenbHbie
MOKa3aTeNN YYUTHIBAIOT BCE BIbI BLIOPOCOB. TEXHONOMMYECKHE U BEHTHAAUMOHHDIC.
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Maccoseiit BbIOpoc M (r/c) 3aBHCHT OT KOJIMYECTBA KOTJIOB, OQHOBPEMEHHO pabOTaIOLIMNX B
PeXHME CYLIKH CbhIPbi, H PaCCUMTHIBAETCS 1O Popmye:

M=(Kxn +Kxny/az)x 107 (6.4.1.)

rae K - yaenbHbIi nokasarenb BEIOpOCAa BpeAHOI0O BELECTBA, NOCTYNAKMeEro B armocdepy B
npouecce BoipaboOTKH KOHKPETHOTO THIIA KOPMOBOM MYKH, o Tabn. 6.4.2., Mr/c;

Ny - KOAH4YecTBO KOTHOB THAa KBM-4,0A, paboTaiomux eAHHOBPEMEHHO B PEXKHME CYLUKH
H BbIpabaTeIBAIOLUHMX ONMPEACICHHbIH TUIT KOPMOBOH MYKH,

m - koauyecTBo KOTHOB THNA X4-DIIA, paboTaroiiux eAMHOBPEMEHHO B PEKUME CYLUKH
H BbIpadaThiBalOIHX ONPEACIICHHbIH THNT KOPMOBO MYKH,;

oz - kK03dPUIHEHT nepecuéTa yAeIbHOro nokasarens s kornos X4-QI1A, npunumaercs
UL KaXXA0r0 THNA KOPMOBO#H MykH 1o Tabi. 6.4.2.

T'ogoBoit MaccoBeilfi BBHIOPOC pPacCCUMTHIBACTCA TAKXKE HAa OCHOBAHMH YAEJbHBIX
noxasareneit, npusenenHbix B Tabn. 6.4.2., no cnenpyoueit popmyne:

M=M;+M; +M3+ . = (Killja; +Kallay + Ksllzaz +....) x 10-6 (6.4.2)
rae K1,K2 - ynenbHbiii noka3sarens BHIOPOCOB Ui JAHHONO BHIAa KOPMOBO#M MYKH, 10 Tadn.
6.4.2., Mr/m3;

I11, I12, 113 ... - npOU3BOAMTENLHOCTD LE€Xa MO JAHHOMY BHY KOPMOBOM MyKHM, T/TOz;

o ~ KO3 GULUHEHT MPONOPUHOHANIBHOCTH IUIA Y4eTa HEPABHOMEPHOCTH BLIACHEHUA
BPEAHBIX BELIECTB NPU IIPOU3BOACTBE KOPMOBOHM MYKH JaHHOT'O THIA,
npuHuMaercs no tTabn. 6.4.2.

11116 XKMBOTHOTO NMpOoUCXOXaeHUs (KOpMOBAas Ka. KOCTHas MVKa

Y nenbHble nOKas3aTenud BbiOPOCOB NMbLUIM XKMBOTHONO NMPOHCXOXKAEHUA (KOPMOBOHM MYKH) OT
pa3sNMYHBLIX BHAOOB OOOpy#mOBaHMA, HCHOMB3YEMOro B Iexax TexHuudeckux ¢abpuxaros,
npuseneHsl B Tabn. 6.4.3.

Pacuér BbIOpOCOB nbUIH KOCTHOM MYKH NpOBOAUTCA o dopmyiie 6.4.3 .
M=KxI1/3600, r/c (6.43)

rae I1 - npousBoaUTENbHOCTD CHCTEMBI BEHTHAALMH, M /4ac, (UL OHOTO BaKyyM-
BbIapHOro korina KBM-4 6A o6bem BriOpacbhiBaeMbix cOkOBbiX napos I1= 200
M°/uac, aist ouoro koria JK4-OIIA-IT = 125 M /4ac)
K - yaenbHblii nokasaTenp BHIOPOCOB KOCTHO# MbLTH 1o Tabnuue 6 4.3 | r/im’.
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Tabnuua 6.4 3.

VaenbHble MOKa3aTe BLIOPOCOB MBUIHM JXHMBOTHOMO NMPOMCXOXAEHHA OT 000pyAoBaHuUA M
13 NMOMeELIeHMi 11eXa TEXHMYECKNX (PaOpHuKaToB.

HcrouHuk BbIOpOCA NbUIK r/M
Texnonoruyeckue BHIOPOCHI
OT BaKyyM - BBINMAPHbIX KOTIOB (HECKOHACHCHPOBABILIAACH YaCTh 0.2
“COKOBBIX NapoOB’ )
OT CYHIMJIOK TEXHN4ECKO# kpoBH (OTpaboTaBHbI! CYIIMNbHBIR BO3AYX 0.5

NnNoCJHE TCXHONOTHYCCKHX annaparon

| BeHTWIALIHOHHBIE BHIOPOCHI CHCTEM MECTHOIO OTCOCA BO3JyXa
OT 3arpy304HOH ropJIOBUHBI BAKYyM - BBLITIAPHOI'O KOTJIA
OT 3arpy304HOro JII0Ka BaKyyM - BBIITAPHOIO KOT/AAa U CTATHYECKOIO
OTCHEXHUBATENA IIKBAPHI
OT CWIOBOIQ H3MeENbUHTENA (BOJTUKA-APOOHIIKH) MACOKOCTHOTO ChIPbA
OT YCTaHOBKH Iy ApobneHus (MOJIOTKOBOI ApOOUAKH LIKBAPHI)

OT MAaLIMHbI JUIA NIPOCEHBAHHA KOPMOBOM MYKH: Oypar
subpocuTo
OT BECOBOIo f03aTopa KOPMOBOH H MELUKO3allMBOYHON MaLIHHbI
Benrunauuonnsie BoIOpOCH! cucTeM 0011e0OMEHHON BEHTHISALMH
' [IOMELIEHH# arnapaTHOro OTAeJICHHSA 0.04
[IOMEIECHHH CLIPLEBOrO OTACICHUA 0.02
NOMELICHHA Y4aCTKa APOONeHHA U NPOCEUBAHUA KOPMOBOIT MyKH 0.1

0.1

NNOMCUICHHS YYaCTK& 38TapHBaHUA KOPMOBOU MYKH .
0.08

IMOMEILICHHUA CKJIaaa mrono MPOAYKLUHH

IIpamep pacuéra.

Paccuurars MaccoBslit BbIOpoC 3arpsasustomux semects M (r/c), M' (1/roxn) nist uexa
TEXHHYECKUX (pabpuxaTos.

B IIT® ycranosneno 6 xornos KBM-4,6A, 2 korna XX4-PI1A, Bce kOTNbI OCHAINEHBI
OTUEXHBATENIAMH, I H3MEJIbYEHHSA ChIPbsi UCMOJIL3YETCA MOJIOTKOBas ApoOuIka, aApobieHue H
NPOCEHBAHNE IIKBApbl OCYLECTBAAETCS C OMOLIBIO APOOWIBHOI yecraHOoBKkH B6-OJIA,
BHOpOCHTA M APOOUNBHO-NPOCEHBAIOILETO arperara. B uexe ucnonsdyerca kak Gecraproe
XpaHEHHE MYKH B CIJIAAICKMX MMOMELCHHAX, TaK 1 3aTaPHBaHHE IPOAYKIHH B MEIIKH C TOMOLUbBIO
03aTOpa H MEIUKO3alMUBOYHOH MAILLHHBI.

I'onoBast NpOM3BONUTENBHOCTD L1€Xa COCTABJIAET MO OTAENLHBIM BUAAM CYXHX KOPMOB:

MSICOKOCTHOM Myku 1 copra - 500 T/ropn

3 copra - 300 1/ron
KOCTHOM MYKH (M3 ChIpO#i KOCTH) - 500 t/ron
KPOBSIHOH MYKH - 300 1/ron
pOro-KONbITHOH MYKH - 300 1/ron
MYKH M3 [EepO-MyX0BbiX OTXOA0B - 100 1/ron

B tpex xotnax KBM-4.6A npou3BOAsAT MACOKOCTHYIO MYKY, B OHOM - KOCTHY10. B kotse
K4-DIIA nMpoH3BOAAT POro-KOMBITHYIO MYKY, BO BTOPOM - MYKY H3 1€pO-1yX0OBOIO ChipbA. OnuH

koten KBM-4.6A - pesepsHblii. OnHOBpeMeHHO B pexxume cyiukH pabortaiot 3 korna KBM-4 6A
H 1 Koren XK4-DIIA.

[lex oCHaIEH BLITSOKHBIMH BEHTIISIMOHHBIMH CHCTEMaMH ClieytoLieit
NPOU3BOAUTEIBHOCTH:

anrnapaTrHoe OTAe/IeHHE - 15000 m/uac
ChIpbEBOE OTAEIEHHE -10000 m’/4ac
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Y4aCTOK ApoOneHus, npoCeBaHHs H 3aTapKH - 5000 m>/uac
CKJial rOTOBOM NPOAYKLIUH - 5000 M’/uac
MecTHbiMU cCHCTEMaMH BBITSXKHONH BEHTHIALMH OCHALUEHBI

OTHE)XHBATENIH KOT/IOB, MIPON3BOAHUTEILHOCTD - 8000 M /uac
BHOPOCHTO B ApOOHIBHO-NIPOCEUBAOINAA YCTAHOBKA - 3000 m°/uac

a) Pacuér MakCMManbHOINO MacCOBOTIO BblOpoca BpenHbIx Beriects (I/c).

1) CepoBonopon

ITo Tabnuue 4.6.2. onpepenseM MakCHMaJlbHO BO3MOXHBIN BbiOpoc. MakcumanbHOe
KOJIMYECTBO CEpPOBOROpPOAA BbIOpaceiBaercs korma B pexuMe Ccymkd paboraior 1 kxoren,
NPOH3BOMSAIIHIA KPOBAHYIO MyKYy (K = 1.5 Mr/c); 1 koren, npou3Boasiiini MACOKOCTHYIO MyKY (K
= 0.8 mr/c); 1 koren, npousBoAsALIHit KOCTHYIO MyKy u3 Cbipoii koctH (K = 1.2 mr/c) u 1 korten

X4-PIIA, npoussopsmmii poro-koneiTHyto Myky (K = 3.6/a; = 1.8 mr/c). Ilpu TakoM couera-
HUM BbIOpOC cepoyriepona Oyzaer HaHOOAbIIKHM BO3MOKHBIM U COCTABHT:

Mips=15+12+08+1.8=43 mr/c=4.3x 10> r/c

2) Anbaerunst (B nepecyére Ha NMPONaHab)

[Io Tabnuue 4.6.2. onpepenseM, YT0 MaKCUMAJIBHOE KOJHYECTBO aJIbACIHIOB
BbIOpachIBaeTCA B TOM Ciiydae, eciu Bce Tpu koTina KBM-4.6A, paborarouiue B pexxuMe CyLIKH,
BbIOpachIBalOT MACOKOCTHYIO Myky 1-ro copra (K = 2.3 mr/c), a koren JXX4-OIIA BuipabarbiBaer

MYKYy u3 nepo-nyxoBbix otxonoB (K = 0.3/ap = 0.3/1.85 = 0.16 mr/c). CnepoBarenbHo, Makcu-
MaJibHbIH BBIOPOC aNbAEruOB COCTABHT:

M*=3x2340.16 =7.06 mr/c = 7.06 x 10 r/c

3) AMMuax

ITo Tabnuue 6.4.2. onpenenseM, 4TO MaKCHMaJIbHOE KOJIMYECTBO aMMHaKa BbiOpacbhiBaeTcs
NpU CylIke MACOKOCTHOI MykH 3-ro coprta (K= 8.2 Mr/c) Bo Bcex Tpex xotnax KBM - 4.6A, a us
xotna X4-DITIA MakcuManbHblii BHIOPOC aMMHaka OPOMCXOAMUT MNPM NPOH3BOACTBE MYKH M3

nepo-nmyxoBoro ceippst (K = 2.5/ap = 2.5/1.85 = 1.4 mr/c). Ilpm Takom coueraHuu BbIOPOC
aMMHAKa COCTaBUT:

Mz =3x82+1.4=26.0mr/c=0.026r/c

AHajlOrMYHO omnpenensieM MakCHMalbHOBO3MOXHBIH BbiOpoc M (r/c) mns ocTanbHbIX
HEMPHUATHO NaXHYIIMX BELECTB.

4) MepkanTaubl (B nepecuére Ha STHJIMEPKANTaH)

M, =06+05+03+1/02=19mr/c=19x 10" r/c

5) MerunMepkantax
M, = 0 08 + 0.06 + 0.04 + 0.12/2 = 0.24 mr/c = 2.4 x 10™ r/c

6) AMHHBI (B niepecyéTe Ha AUMETHIAMHH)
M, =3x12+0.3/1.85=3.76 mr/c =3.76 x 10™ r/c
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7) Cnupt (B nepecuére Ha NEHTAHOJI)
M.=3x04+0.1/1.85=1.26 mr/c=1.26 x 10™ r/c

8) Cynbbuapi (B nepecuére Ha AMMETHICYAbOHA)
Mcp=12+12+07+322=47mr/c=47x10" r/c

9) KeroHbl (B nepecuére Ha aleTOH)
M, =3 x 2.0 + 0.3/1.85 = 6.16 Mr/c = 6.16 x 10 r/c

10) denons! (B nepecuére Ha peHON)
Mg =3x0.4+0.4/1.85=1.4 mr/c=1.4x 107 r/c

11) KapGonosbie KMCIOTHI (B epecyére Ha BAJIEPHMAHOBYIO KHCIIOTY)
Myx=3x3.0+02/1.85=9.1 mr/c=9.1x 10" r/c

KpoMme makcuManbHOro Buibpoca M HeoOxomuMO npoBecTd pacyér rogosBoroc MaccoBoro

BLIOPOCa HENPUATHO NAXHYIIHX BEIIECTB C YYSTOM NOJOBOrO BLINTYCKAa OTAENLHLIX COPTOB CyXHX
XXHMBOTHBIX KOPMOB.

6) Pacué&r ronosoro maccosoro BsiOpoca Mr HenpMATHO NaxHyILMX BELLECTB

1) CepoBonopon.
Ilo Tabn. 4.6.2. u ¢ nomowrro ¢opmynnl 6.4.2. onpenenseM MacCOBbiii BbIOpOC
CEpOBOAOPOAA MO KAXKAOMY THITY KOPMOBOH MYKH C YYETOM NPOH3BOAUTENBHOCTH LITP-

MSICOKOCTHas ¢ M; = 0.8 x 500 x 7.9x10° = 3.16 x 10 1/rox
MACOKOCTHAs 3¢ M, = 0.8 x 400 x 8.5x10° =2.4 x 10 1/ron
KOCTHAs M;=1.2x500x7.0x10°=42x 10> w/ron
KpOBAHAA M;=15x300x 10.5x10° = 10.3 x 10™ /ron
POTO-KOMBITHAS M;s = 3.6 x 300 x 9.7x10° = 10.3 x 10™ 1/rox
U3 nepo-nyxoBsx Mg =3.0x 100 x 11.7x10° = 3.5 x 10 w/ron
OoTXOROB

Hroro 3a roa scero ¢ suibpocamu 11T nocrynuno B armochepy:
Mys=(3.16+2.4+42+47+10.3 +3.5)=28.26 x 10™ 1/rox

AHANIOrHYHO PacY€T NMPOBOAUTCA 1O BCEM OCTANIbHBIM KOMIMOHEHTAM HEMPHUATHO
NaxXHylIUX BbIOPOCOB.

2) Anbaeruas! M = 19.7 x 10™ 1/rox
3) AMMHAK M i = 66.9 x 107 T/ron
4) MerunmepkanTas My = 1.2 x 10™ 1/ron
5) Mepkarrau M= 9.8 x 10™ 1/ron
6) AMHHBI M, = 9.6 x 10™ T/rog
7) Criupri M, = 3.6 x 10™ T/ron
8) Cynuvdunni M cp= 25.8 x 10™ 1/ron

9) KeroHb! M, = 18.2 x 10~ 1/ron
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10) ®enonsl Mrd, = 52x 107 T/TO.
11) Kap6oHOBbIE KHCAOTHI M = 213 x 107 T/TOA

B) Pacuér MakcHMasibHOIO BbIOpPOCa NbLIH XKHBOTHOIO MPOHCXOXKACHHS.
Hcxons u3 xapakrepuctuk LIT® u nanHbix Tabn. 6.4.3. onpenensieM BoIOPOC KOCTHOM NMbLIN
no gpopmyne 6.4.3.

OT BaKyyM-BBIIIAPHBIX KOTJIOB
M;=200x0.2/3600=0.01 r/c (ot oauoro xkotina KBM-4.6A)

M =125 x0.2 /3600 = 0.007 r/c (or onsoro xotina JXK4-PIIA)

OT CUCTEM MECTHOH BEHTHWSILIMHU
M3=8000x0.2/3600=0.44r/c

M4 =10x3000/3600=8.3r/c

OoT cucreM o6meoOMeHHOI BeHTHIIA LU
Ms5=0.04 x 15000/3600=0.16r/c

Mg =0.02x 10000/ 3600 =0.06 r/c
M7=0.1x5000/3600=0.14 r/c
Mg =0.08 x 5000/3600=0.11r/c

O01mee MaKCHMANIBHOE KONIHYECTBO KOCTHOM MbINH

Mn=3x001+2x0.007+044+83+016+006+0.14+0.11=9.25 r/c

r) Pac4ér ronoBoro BeiOpoca nbljiv JKUBOTHOIO IMPOUCXOXKACHUSA

Tak kak OCHOBHas Macca KOCTHOH mbUIM nocrynaer B arMocdepy ¢ BoiOpocamu
BEHTHJIAIMOHHBIX CHCTEM, KOTOpble paboTaloT NOCTOSSHHO, TOMOBOil MAaCCOBbIii BBIOPOC
pacCUMTBHIBAIOT, MCX0aa M3 ofwero roaosoro pabouero Bpemenu (npennpusitie paboraer B
IABYXCMEHHOM pexxume 6 NHeil B HEAEJI0)

M, =My x 3600 x 2 x'8x300x 10° = 160 t/rox
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IlpenennHo nponmycruMbie XOHuEeHTpauuu Bpeanbix Beujects IIJK (MI‘/M3) B BO3ZYyXE
paboueii 30HBI H B arMoc(epHOM BO3ZlyXe HaceJIEHHbIX MecCT [8]
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3Hayenue I1IK,,, He ycTaHOBJIeHO, HOpMHpOBaHHe BbIOpocoB npoussoauTca Mo B/IK s

3Hauenue ITJ1K,y, u BJIKay HEe ycTaHOBNEHBI, HOPMHPOBAHHE BLIOPOCOB NMPOH3BOAMTCH

no pacuéranomy BlIK.;, B coorBercrBuM C (¢opmynoii 74, npsenéHroit Ha ctp.37 B
cnpaBoyHMKE [3].
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