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AHHOTaN U

Hacrosimmit oTder sBiIsAeTCS NEPBBIM H3AAHMEM HCCICIOBAaHMS DPBIHKA
TOBAPHOM HErameHou u3sectu B Poccum.

MonuTopuHr psiHKa Beaercs ¢ 2010 roaa.

eap ucciaen0oBaHUsA — aHAIN3 POCCUMCKOTO PBIHKA TOBApHOW HETAIICHOU
U3BECTH.

OO0beKT uccjie0BaHusA — TOBapHas HETrallleHast U3BECTb.

[IpencraBnennass paboTa sBiIseTCs KAOMHETHBIM Hcc/eA0BaHHeM. B
KayecTBE MCTOYHUKOB HMHG(opmManmum ucnojp30Baluch 0a3bl JaHHbIX Poccrara,
TaMOXEHHOW cTatuctuku P®, oduumambHOW CTATUCTHKU SKEIE3HOAOPOKHBIX
nepeBo3ok P®; marepuanbl OTpPacieBOM M PETHOHAIBHOM IMPECCHI, TOJIOBBIX H
KBapTaJIbHBIX OTUYETOB SMUTEHTOB LIEHHBIX Oymar, HHTEpHET-CAUTOB MPEaIPUITUN-
IIPOU3BOJMTENIEH M MOTpeOHUTENEl TOBAapHOW HEralleHOM HM3BECTH, a Takxke 0asza
naHHbIX «H(bOMaNH.

Xponosiornueckue pamku ucciaegoanus: 2010-2015 rr.; npornos — 2015-
2020 rr.

Otuer coctout w3 7 wyacreu, coaepxkut 116 crtpanun, B ToM uucie 44
Tabnuibl, 28 pucyHka u 1 nmpuioxeHue.

B nmepBoi ri1aBe oTyera IPUBEACHBI CBEICHHUS O CYILIECTBYIOLIUX
TEXHOJIOTUAX  IIPOM3BOJACTBA  HETAIIEHOW U3BECTH U HUCHOJIB3yeMOE B
IIPOMBILIJIECHHOCTH CHIPBE.

Bo BTOpOIi riaBe npuBeneHbl TpeOOBaHUSA CYUIECTBYIOIIEH HOPMATHBHO-
TEXHAYECKOMN TOKYMEHTALUH K KAYE€CTBY HETAIIEHOW U3BECTH.

Tperbsi r1aBa MOCBALIEHA aHAIW3y NPOM3BOJCTBA TOBAPHOW HErall€HOM
u3Bectd 3a nepuoxa 2010-2015 rr. B P®. B nanHOM paznene npuBeaeHa CTaTUCTHKA
IIPOU3BOJICTBA 3TOW MPOAYKLIHH, OLIEHEHA PETUOHAJIbHAS CTPYKTYpa IMPOU3BOJICTBA,
ONMCAHbl OCHOBHBIE NPOU3BOAUTEIN TOBAPHOW HETAIIEHOM W3BECTH, A TAKXKE
IIPOEKTHI IO CO3JAHUIO U MOJIEPHU3ALNN U3BECTKOBBIX IIPOU3BOCTB.

B 4yerBeproii ri1aBe AaHANM3UPYIOTCS BHEIIHETOPIOBBIE OIEpallUU  C
HerameHoi wu3BecThio B Poccuu. [lpuBenensl manHble 00 o0OBbeMax HKCIOPTA H
MMIIOpPTa M3y4aeMOU NPOAYKIIUH, OLIEHEHA PErMOHAIbHAs CTPYKTYpa ITOCTABOK.

B nsATol rjgaBe oTueTa mNpuUBENCH OallaHC TPOU3BOJCTBA-MIOTPEOICHUS
TOBapHOM HeErameHou u3BecTd B Poccuu, OLeHeHa oTpaciieBas U PETHMOHAJIbHAs
CTPYKTypa MOTpeOJIeHus W3y4yaeMOl MNPOAYKIIMH, MPOaHAIM3UPOBAHBI (HaKTOPHI,
0OyCJIaBIMBAIOLIUE CIIPOC HA HETAILIEHYIO0 U3BECTh HA BHYTPEHHEM PBIHKE, ONMCAHBI
OCHOBHBIE OTPACIIU NOTPEOJIEHNU TOBAPHOUN HEraleHOW U3BECTH.

B mecroii riaBe mnpuBeACHBI CBEACHUS 00 YpPOBHE ILIEH HA HETalICHYIO
M3BECTh HA BHYTPEHHEM POCCHUKCKOM DPBIHKE, & TAKXXE€ NMPOAHAIU3UPOBAHBI JAHHBIE
00 U3MEHEHUSIX KCIOPTHO-UMIOPTHBIX IIEH Ha JAHHYIO MPOAYKIIHIO.

CeabMmasi rjiaBa OTYeTa IOCBSIIEHA IPOTHO3Y Pa3BUTHS NPOU3BOACTBA U
noTpebieHs ToBapHOU HeralmieHou u3BecTu B Poccun Ha nepuoa 10 2020 r.

B npusioxkennu mpuBeaeHBI agpeca U KOHTAKTHas WH(POPMAIMS OCHOBHBIX
MPEANPUATAN-TTPOU3BOAUTENICH U TOTPEOUTENEH TOBAPHOI HETAIIIEHOW U3BECTH.



0630p pviHKa mogapHol HezauteHou uzgecmu 6 Poccuu

eseBas ayauTopus UCCIAEAOBAHMS:

- YYaCTHHUKM pBIHKa TOBAapHOW HErameHON HW3BECTH — MPOU3BOAUTEIH,
NOTpeOUTENH, TPEHAEPHI;

- MOTEHIIMAJIbHBIE HHBECTOPHI.

IIpemyiaraemoe ucciieOBaHUE NPETEHAYET HA POJb CIHPABOYHOIO IOCOOHS
Ul CIy)KO MapKeTHHra M CIEUUAINCTOB, NPUHHUMAIOLIUX YIPABICHUYECKUE
peleHus1, paboTaloIuX Ha PHIHKE CEPHON KUCIIOTHI.

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; Tem. +7 (495) 988-1123 10


mailto:info@infomine.ru

0630p pviHKa mogapHol HezauteHou uzgecmu 6 Poccuu

1. TexHos10rusi MPOU3BOACTBA HEraleHOU U3BECTH U
HCII0JIb3yeMOe B MIPOMBIIICHHOCTH ChIPpbe

1.1. Teopernuyeckue OCHOBBI M TEXHOJIOTHS IPOU3BOJACTBA HerameHou
U3BeCTH

CobipbeM I TIOJIyYEHUS M3BECTH CIyXaT IIUPOKO PacCHpOCTPAHCHHBIC
OCaJI0OYHbIE TOPHBIE TOPOJbI: U3BECTHSAKH, MeEJ, JOJOMHTBI, COCTOSIIHE
MPEUMYIIEeCTBEHHO U3 kKapOonarta kaibius (CaCOj;). KapOboHaT Kanbusi COCTOUT U3
56% CaO u 44% CO,. UeM BbIllie cOiepKaHUE B ChIphE KapOOHaTa KajblUs, TEM
0oJiee BRICOKOKAUeCTBEHHAs! U3BECTh MOKET OBITh BhIpaOOTaHa U3 HETO.

KonuyectBo u Buja mpumecedt K KapOOHATHBIM IMOpPOJaM, pa3Mephbl yacTei
MpUMECE, a TaKK€ PaBHOMEPHOCTb pAaCIpPENENICHUs] UX B OCHOBHOM Macce B
OOJBIIEH CTENEHH OTPAKAIOTCS Ha TEXHOJIOTMHM IMPOU3BOJICTBA M3BECTH, BBHIOOpE
neyei g 00kKura, ONTUMaIbHOM TeMIepaType U MPOJ0JDKUTEILHOCTH O0XKuUra, a
TaKk€ Ha CBOMCTBaX moJiydaeMoro ImnpoaykTa. OOBIYHO YHCThIE W TUJIOTHBIC
u3BecTHAKH obxkmraror mpu 1100-1250°C. Yem Goapmie kapOoHAaTHaAs IOpoja
COJICPKUT TMpUMEcCEd [OJOMHTa, TJIUHBI, IE€CKa, TEeM HHUXKE [OJDKHA OBITh
onTUMajbHas TeMmIiepaTtypa OOKuUra i MOJYYCHUS MSITKOOOOXKEHHONW HM3BECTH.
Takasi U3BECTb XOPOIIO TaCUTCS BOJON M JAET TECTO C BBHICOKUMH IUIACTUYHBIMHU
cBoiictBamu. [Ipumecu rurica HexenartenbHbl. [Ipu cogepkaHUM B M3BECTH JAXKE
okoimo 0,5-1% ruIIC CHIBPHO CHIKAET IIIACTUYHOCThL M3BECTKOBOTO TECTa.
3HAYUTEIBHO BJIUSIOT HAa CBOMCTBA M JKEJIE3UCTHIE NMPUMECH, KOTOPBIE YK€ IMpPHU
1200°C u Oosiee BBHI3BIBAIOT 00pa30BaHHE B MPOLECCE OOKHUra JIETKOIIIABKUX
HBTEKTHK, CIOCOOCTBYIOIIUX WHTEHCHBHOMY POCTY KPYMHBIX KPHUCTAJIJIOB OKCHIA
KaJIbIUS, MEJJICHHO PEarnpyrollnX C BOJOM MPHU TAllICHUU U3BECTH U BBI3BIBAIOIIUX
SIBJICHUS, CBSI3aHHBIE C TTOHSITHEM "TIepesxor.

B 3aBUCMMOCTH OT XMMHYECKOTO COCTaBa KapOOHATHBIE MOPOABI NETSAT Ha
ceMmb knaccoB: A, b, B, I, I, E, 2K (tabnuma 1).
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Ta6auua 1. CopTHOCTH U HOPpMHPYeEMBbIe OKA3aTeJIM Ka4eCTBa KAapOOHATHBIX
MOPOJ VIS NPOM3BOACTBA CTPOUTEIHLHOM U3BECTH

Kuaccpl kapOOHATHBIX TOPOJ

HaumenoBanue nmokasareJiei

A b B I Ji | E K
Yrnexkucnsiii kKaneiuil (CaCOs), %, He MeHee 92 | 86 | 77 | 72 | 52 | 47 | 72
Yrnekucneiii Maranii (MgCO3), %, He Gornee 5 6 20 20 45 45 8
I'munucteie npumecu (Al,Os+Fe;03), %, He Oonee 3 8 3 8 3 8 20

KapOonaTHeie moponbl B 3aBUCHUMOCTH OT MPOYHOCTH MOAPA3JIEISAIOTCS Ha TBEpHble, CpenHen
TBEPIOCTH, MATKHE M O4eHb MsArkue. TBepable (T) ¢ mpenenom mpodHocTH npu cxkatuu B MITA
(kr/em?) Goree 60 (600); cpenreii tBeproctr (CT) ot 30 1o 60 (ot 300 mo 600) ; msrkue (M) ot 10
10 30 (ot 100 no 300); ouens msarkue (OM) menee 10 (100). [IpounocTs mopoAbl onpeaensieTcss B
HACBILIEHHOM BOJIOM COCTOSTHHH.

[Toponet kapbonatHbie (kpome M u OM) HE MOKHBI COACpPXKaTh NBUICBUAHBIC, WIUCTHIC U
TJIMHUCTBIC YAaCTHUIIBI, B T.4. TIMHY B KOMKaXx, B Koynyectse Ooiee 3%.

KapOonarHsie mopo/ipl HE JOJDKHBI COZIEPKaTh 3epeH IJIaCTUHYATOW WM UToBaTol (opmbl Oosee
15% no macce.

He nomyckaercs s oOkura B I[IAXTHBIX I[€4aX IOCTaBKa KapOOHATHOW  TOPOIbI,
pacTpecKUBAIOIIEHCs TPU HarPEBAHUU.

Ucmounux: @I'YII "Cmanoapmungopm”

N3 ceipbs k1accoB A 1 b moaydaroT cOOTBETCTBEHHO KUPHYIO (TIJIACTUYHYIO)
M TOUIYI0O MaJOMarHe3uajibHyl0 M3BECTb, M3 Cbipbsi KkiaccoB B u I' —
MarHe3naiabHyl0, U3 ChIpbs Ki1accoB /Il u E — monomuToByto, a U3 chipbs kiacca K —
TUJIPABIMYECKYIO U3BECTh.

CopTHOCTB MOTy4aeMOM MPU 3TOM U3BECTH MOKa3aHa B TabuIe 2.

Tabimua 2. CopTHOCTH U BUABI CTPOUTEILHON M3BECTH B 3aBUCHUMOCTH OT
KJIACCA MCIO0JIb3yeMbIX KAPOOHATHBIX MOPOJ NPH COOIIOICHUHN TPedyeMBbIX
TEIVIOTEXHUYECKHUX YCI0BUIM UX 00/KUTa

Kuaace Buabl u3sBectu
Kap0OHaTHBIX Bo3ayuHo- Bo3ayumno- Bo3ayuHo- T —
oposa KaJblMeBasi | MarHe3HaJbHasi | JX0JIOMHTOBasA
A 1 u?2copr - - -
b 2-3 copt - - -
B - 1 u?2copr - -
r - 2-3 copt - -
A - - 1 u?2copr -
E - - 2-3 copt -
K - - - Kiacc K

Ucmoynux: OI'VII "Cmanoapmungopm”

ColpbeM IS TOpPOU3BOACTBA HM3BECTH MOTYT CIYXKUTh  HM3BECTHSKHU
(MpaMOpOBHUAHBIC, TUIOTHBIC TOHKO3EPHHUCTHIC, OOJIMTOBHIE), U3BECTKOBBIC TY(QHI,
W3BECTHSKU-PAKYILICYHUKHU, METT.

Mpamop HanboJiee YuCTOE CHIPhE MO XUMUIECKOMY cocTaBy. OJTHAKO B CBS3U
C BBICOKMMHU JICKOPATUBHBIMM CBOMCTBAMH OH HCHOJB3YETCSI B KayeCTBE
OTZEJIOYHOTO MaTepuajia, U IO3TOMY B TIPOU3BOACTBE H3BECTH, 3a PEAKHM
HCKJIFOUEHUEM, HE TPUMEHSETCHL.
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Men — mArkas peixjas ropHas IOpOJa, JETKO PAacChINAromascs Ha MEJIKUE
KycKU. Ero 00bIYHO O0KUTalOT JIMIIb BO BPAILAIOIIMXCS [1€YaX, TaK KaK Mpu 00XKuUre
B IIAXTHBIX I€YaX OH JIEFKO KPOIIUTCS, YTO HAPYILIAET MPOLECC 0OXKHUTa.

[InOoTHBIE  M3BECTHAKM  MMEIOT  MEIKO3EPHUCTYH)  KPUCTALINYECKYIO
CTPYKTYpPY, COAEpkKAaT OOBIYHO HEOOJBIIOE KOJIMYECTBO MPUMECEH M OTIMYAIOTCA
BBICOKOM IIPOYHOCTHIO0. MIX Hanbosee MUpoKo UCTIONb3YIOT ISl TOTYYEHHs] U3BECTH.

OrMeTuM, 4YTO CBIPBEM I NPOM3BOJACTBA BO3AYIIHOM H3BECTH MOTYT
CIIY’)KUTh HE TOJIBKO CHEIHalbHO J0ObIBaEéMbIe MJISi 3TOM LeTu KapOOHATHBIC
MOpPOJIbI, HO U OTXOJABI MPH J0ObIYE M3BECTHSAKOB ISl HYXJI METAJLTyprUUYECKOM,
XUMHYECKOM, CTPOUTEIIBHOU M APYTUX OTpaciied NPOMBINUIEHHOCTH. s aTOM 1ienun
B pAJie CIy4yaeB UCMOIb3YIOT MOOOYHBIE MPOIYKTHI B BUAE AUCIIEPCHOTO KapOoHaTa
KaJIbLHSA WIM THUAPOKCHJA KanblUs (KapOOHATHBIE OTXOJbI CaxapHOrO0 U COAOBOIO
IPOU3BOJICTBA, TUAPATHASI U3BECTh OT MPOU3BOJICTBA ALIETUIIEHA U JIp.).

IIpon3BoacTBO HeErameHol KOMOBOW HM3BECTHM COCTOUT W3 CIEAYIOIIMX
OCHOBHBIX ONEpaluii: 100bIYM M MOATOTOBKU M3BECTHSKA, MOATOTOBKH TOIIMBA U
00KHra N3BECTHSKA.

M3BecTHAK JOOBIBAIOT OTKPBITHIM CIIOCOOOM B  Kapbepax. IlnoTHbie
W3BECTKOBO-MarHe3uaabHbIe IOPOJBI B3phIBAIOT. ISl 3TOro BHaYaje ¢ MOMOILBIO
CTaHKOB YJapHO-BpallaTeIpHOro (IpH TBEPABIX IMOPOAax) WIM BpallaTeIbHOro
OypeHus (Ipy opoAax CpeaHEN MPOYHOCTH) OypsT CKBaXUHBI 1uameTpoM 105-150
MM [IyOMHOM 5-8 M M Oojnee Ha paccrosHud 3,5-4,5 M ogHa OT JApyroi. B Hux
3aKJIAQIBIBAIOT HAJUJIEKAlllee KOJIMYECTBO B3PHIBYUATOIO BEIIECTBA (UIAaHUTA,
aMMOHHTA) B 3aBUCUMOCTH OT IPOYHOCTHU MOPOIbI, MOITHOCTH IIACTA U TPEOYEMBIX
rabapurtoB u3BecTHsKA. [lomydyeHHyI0 MacCcy U3BECTHSAKA B BUJIE KPYITHBIX U MEJIKUX
KYCKOB JIOCTaBJISIIOT Ha APOOJICHHE U COPTUPOBKY.

BbicOKOKaueCTBEHHYIO M3BECTh MOXHO TOJYYUTh TOJIBKO MpH OOXKUTe
U3BECTHSAKA B BUJAE KYCKOB, Majo paziuuarouuxcs mno pasmepam. Ilpu obOxure
U3BECTHSAKA B KYCKax pa3HOro pa3Mmepa IMOJIydyaeTcss HEpaBHOMEPHO O00MOKEHHas
U3BECTh (MEJOYb OKAa3bIBAETCS YACTUYHO WJIM IOJHOCTBIO TMEPEROKEHHOM,
CepAleBUHA KPYIHBIX KYCKOB — HeoOoxokeHHOM). Kpome Toro, mpu 3arpyske
IIAXTHBIX T€4Yel M3BECTHSAKOM pAa3HOro pa3Mepa 3HAUUTENbHO YBEIUYMBAETCA
CTENEHb 3allOJHEHWS WIAXTHOM TE€4YHM, a CJIEAO0BATENIbHO, YMEHbIIAETCS
ra30NpoOHMULIAEMOCTh MaTepHalia, YTO 3aTPYIHIET 00KHUT NU3BECTHSIKA.

[loaTomy mepen OOXKWUIOM  H3BECTHSK COOTBETCTBYIOUIMM  0OpazoM
MOATOTAaBINBAIOT: COPTUPYIOT MO pa3Mepy KYCKOB M, €clii HeoO0Xxoaumo, Oornee
KpyIHble HerabapuTHbIE KYCKH ApPOOST. DTO OCYIIECTBISIETCS Ha JAPOOMIIBHO-
COPTHUPOBOYHON  yCTAHOBKE, paloTarome 1o  3aMKHYTOMY  IIUKIY  C
UCIIOJIb30BAaHUEM IIEKOBBIX ApoOmiok. JpoOseHblii Marepuan mnoJBepraercs
pacceBy Ha IrpoXoTax, YTO 00ECIEYMBAET MOCTOSHCTBO (PPAKIIMIOHHOTO COCTaBA.

O0otcuz — OCHOBHASI TEXHOJIOTUYECKAS] ONEPALIMS] B MPOU3BOJICTBE HETAILIEHON
u3Bectu. Kak npaBuio, 00KuUTy moBepraroT TBepAble KapOOHATHBIE TIOPOJIbI B BUJIE
KyCKOB, HO BO3MO)XHa M TeIuloBas 00paboTka MenoBbIX HutamoB. Ilpu 3Tom
OPOTEKAET PAI CIOXKHBIX (PU3MKO-XUMUYECKHX MPOLECCOB, OMPEEIISIOMINX
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KauecTBO mpoaykra. Llemp o00kura — BO3MOXKHO 0oJiee MOJHOE pa3IoKEHHE
(muccommanusa) CaCO; u MgCO;+CaCO;, na CaO, MgO u CO, u nojgydeHue
BBICOKOKaYECTBEHHOTO MPOJIYKTa C ONTUMAJIbHON MUKPOCTPYKTYPOIH YaCTHUUEK U UX
nop. Ecnu B chipbe ecTh TNIMHUCTBIE U Tiecuanble mpumecHu (okcuabl Si0,, AL,O; u
Fe,0;), To BO BpeMs 00kHUra Mexay HUMU U KapOOHaTaMU MPOUCXOAST PEaAKIUH C
oOpa30BaHUEM CUJIMKATOB, aJIIOMHUHATOB U (EpPpUTOB KaJblIMsl M MarHus
(2Ca0eSi10,, 2Ca0¢-Fe,0;, CaO*Al,O5 u 1p.).

Peaxkuus paznoxkenus (exkapOoHHU3aIMs]) OCHOBHOTO KOMIIOHEHTA U3BECTHSIKA
(YTJIEKUCIIOTrO KalbIHs) HIIET MO CXEME:

CaCO; + Q « CaO + CO,

Teopernuecku Ha nekapoonuzanuio 1 monst CaCO; (100 r) pacxoayercs 179
kJ[x unu 1790 x/Ix Ha 1 kr CaCO;. B niepecuere Ha 1 Kr mojiy4aeMoro mnpu 3ToM
CaO 3arpartsl paBubl 3190 k[ x.

Juccoumanusi yriaiekucioro Kaublus — oOpaTuMas peakuus, MpOTEeKaromas
IIPU ONPEEICHHBIX TEMIIEpAaTypax U COOTBETCTBYIOUIMX NapLHAIbHBIX AaBICHUSIX
YIJIEKHUCIIOTO Ta3a. Y CTaHOBHUBILEECA MPHU KaKOH-IHOO TeMIeparype XUMUYECKOe
paBHOBECHE B CUCTEME, MOKHO CMECTHTh CJIEBA HAIPaBO YJAJICHHUEM HEKOTOPOIrO
koiauuectBa CO,, 4YTO BBI3BIBAET JUCCOLMAIIMIO HOBBIX 4YacTUL KapOoHaTa H
BBIJICJICHHUE JTOTIOJHUTEIBHBIX KOJIUYECTB YIVIEKUCIIOTO ra3a. JTo 1aeT BO3MOKHOCTb
UHTEHCU(PUIIMPOBATh IMPOLECC PA3JIOKEHUS H3BECTHSKA IYyTEM YCWJICHHS TATH B
HEYH.

Temnepatypa pasnokeHus KapOoHaTa KalblMsl 3aBUCUT OT MHapLUUalIbHOIO
JABJICHUSL YTJEKHUCIOTHI B OKpyKawomeMm mnpocTtpaHcTBe. Pasnoxenune CaCOs
HaunHaeTcs yxe npu 600°C, U ¢ MOBBIIIEHUEM TEMITCPATYPhl PEAKIHsT YCKOPACTCSL.
IIpu 900°C mapruaabHOE JaBIEHHE YIIIEKUCIOTHI JIOCTUTAET aTMOC(HEPHOTrO,
NO3TOMY JaHHYIO TEMIIepaTypy HWHOTJA Ha3bIBAlOT TEMIIEPATypOH pa3ioKEeHUS
U3BECTHSKA. JlanmpHelliee MOBBIMIEHHE TEMIIEpaTyphl 3HAYUTEIBHO YBEJIUYMBAET
CKOPOCTb PAa3JIOKEHUSI, HO OTPULATENBHO CKa3bIBAETCSI HA KAYECTBE M3BECTU —
YXYAIIAET €€ PEaKIMOHHYI0 CIOCOOHOCTH BCJIEICTBUE POCTA Pa3MEPOB KPUCTAIIIOB.

I[Ipy oOxure KyckoB B TMEpBYHO oOudepelb JIeKapOOHU3UPYIOTCS
MOBEPXHOCTHBIE ciion. OOpa3yroniascs U3BECTh BCIEICTBHE BHICOKOW MOPUCTOCTH U
MaJiol TEeIUIONPOBOJAHOCTH TOPMO3HT Iepeaady TemIoThl BrIIyOb KyckoB. Yem
TOJILLIE CJIOM M3BECTH, TEM BBIIIE €r0 CONPOTUBIECHUE MTPOHUKHOBEHUIO TEIUIOTHI U
TeM OoJjiee BBICOKHE TEMIIEpaTypbl HYXKHBI JUJIsl NEpeJauyd TeIJIoThl B TIIyOUHY.
[ToaToMy mpakTHUecKH TeMIiepaTypa OOXKHIa BCerjaa BbIlIe TeopeTudeckoil. Ee
YCTaHaBIMBAIOT HA KaX/J0M 3aBOJI€ B 3aBUCUMOCTHU THUIIA €YU U IPYTUX (HaKTOPOB —
IUIOTHOCTH CBIPbS, HAIMYHXS IPUMECEN, pa3Mepa 4acTUILl (KYCKOB) ChIPbS U T.[.

Yem mioTHee ¥ yeM 0oJiee KPYMHOKPHUCTAIUIMYECKUM SIBIISIETCSA ChIpbE, TEM
BbIIIe TpeOyemas Temneparypa ooxkura. Hanuuue rimmHUCTBIX TpUMecei obieryaer
ynanenue CO, U CHIXKAeT Temneparypy oOxkura. OnHako 4yeM OOoJibllie B U3BECTH
npuMecel, TeM Mpu 0oJee HU3KOM TeMIeparype HaCTyMaeT yXy/IIIEHUEe €€ CBOWCTB.
Vike npu 1000-1100°C Bo3HHMKaeT OMacHOCTH "Mepeskora’ MOBEPXHOCTH KYCKOB
U3BeCTH. B 3aBOJCKHMX yCIIOBUSX TeMIiiepaTypa oOWUra KapOOHAaTa KalblLIMs
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cocrapisier 1050-1200°C, mpuuem mom TemiiepaTypoil OOKWTa MOHMMAIOT HE
TEMIIepaTypy B Ie4H, a TemrepaTrypy oOxuraemoro martepuana. OcHOBHas 3amaua
npu o0xure — obecrieueHne MakCUMainbHOU crenenu aekapoonuzanmuu CaCO; npu
MUHHMAJILHOHN TeMIiepaType.

[TpomomKUTENFHOCT O0KHUIa OMpENeNsieTCs] TaKkKe pasMepoM KYCKOB
oOkuraemoro mponykra. Jlus 3aBepuieHus mporecca o0XHra HeoOX0IUMO
OIpEeIeIEHHOE BPEeMs, B TEUEHHUE KOTOPOT0 MaTepuall JAOJDKEH HAXOAUTHCS B MEYH.
Ckopocte mnepemenieHuss 30HbI aucconmanuu CaCO; MO KycKy 3aBHCHT OT
Temmeparypsl o0skwura: mpu 900°C ona cocrapisieT mpuMmepHo 2 Mm/4, a ipu 1100°C
— 14 wmm/g, T.. 0Oxkur wumer B 7 pa3 Osictpee. [lnsg MOBBIIICHUS
POU3BOAUTEILHOCTH TI€UYEH IKEJIaTelbHO YMEHBIICHHE pa3MepoB KYCKOB B
JOTYCTUMBIX TIpefenax. TexHoornyeckas cxema MpPOU3BOJICTBA CTPOUTEIBHOMN
BO3/IYLITHOW M3BECTH MPE/ICTABICHA HA PUCYHKE 1.

Pucynok 1. IIpyHIUNINAIbHAS TEXHOJIOTHYECKASA CXeMa
NPOU3BOJACTBA U3BECTH

Kanbuunesoka p60HaTH bleé nopoAbl

v

[obblya cbipbA

'

OpobneHune

'

Knaccndumkaumsa

v

O6xKur

Momon \ ¢ FaweHue
l KomoBas n3BecTb- / l

MonoTasa HeraweHas Knnesnka

[aweHaa n3eBecTtb

n3BecTtb

Ucmounuk: "Ungomaiin" na ocnoge 0aHHbIX HAYYHO-MEXHUYECKOL TUmepamypol

OcHOBHOe o00opynoBaHWe /ISl NPOM3BOACTBA BO3AYIIHOM H3BECTH.
[{eHTpabHBIM TEXHOJIOTHYECKUM arperaroM M3BECTKOBOTO 3aBojia (II€Xa, y4acTKa),
0€3yCIIOBHO, SIBJISIETCS TIeYb, B KOTOPOU 00KHUTaeTcs kKapOoHATHAs TTOpo/Ia.

Hctopuu o0Xura M3BECTH H3BECTHO OKOJO MATHUICCATH TUIIOB Ieyel, u3
KOTOPBIX MEPBBIMU OBLITN HATIOJIBHBIC WJIM TOPIIKOBBIC MEUN PA3IUIHBIX BUIOB. [Ipu
00XUTe B ITHX arperatax mojydaercs npumepHo 25% Henoxora u 25% nepexora u
tonibko  50% mpenctaBiser coOOW  M3BECTh-KHUIIENIKY  YAOBIETBOPUTEIHHOTO
KauyecTBa.
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CrnenyrommmM 3TaroM YCOBEPIIICHCTBOBAHUS W3BECTCOOXKUTATEILHBIX TeUei
OblJla MepechilHas MIaXTHAas Ie4Yb, B KOTOPYIO KaMeHb KapOOHATHOM MOpPOIbI
3achInajcs (3aKiiaJbIBajics) BIEPEMEXKKY C TBEPAbIM TOIUIMBOM — YTJIEM, KOKCOM
win apeBecuHoil. CyliecTBOBaJIO MHOTO BapHaHTOB 3TUX JBYX THIIOB CTapUHHBIX
reyei.

CoBpeMeHHbIE H3BECTEOOKUraTeIbHbIE I€YH MOKHO KilacCU(pUIMPOBaATh
CJIeIyIOIUM 00pa3zoM:

1. HlaxTHBIE MEYn:

1.1. 0OBIYHOTO THIIA;

1.2. razorenepaTopHbI€ ¢ BBIHOCHBIMU TOIIKaMU;

1.3. mOBBIICHHON MPOU3BOAUTEIHLHOCTH, paboTalolie Ha ra3e ¢ HeHTpajb-
HOM TOPEJIKOU;

1.4. nepechbinHbIE.

2. Bpamarommuecsi me4u:

2.1. obmiero Tumna;

2.2. obmiero THma, 00OpYyJOBAaHHBIE IOJOTPEBATEIEM, XOJOJUIBHUKOM U
TEIJI000OMEHHUKOM;

2.3. 1e4u ¢ KOJIOCHUKOBBIMU YCTPOWCTBAMHU.

3. Ileyn pa3IM4HBIX THIIOB:

3.1. meyu KMUIISIIETo Clos;

3.2. me4u ¢ BpaIAIMUMCS IT0JI0OM U ABHKYIIEHCS PEIIETKOM;

3.3. maxTHas ne4yb C HAKJIOHHOM BUOpaIueil;

3.4. ropusoHTaNbHAas KoJiblieBas ['oMana (B HacTosiIee BpeMs ycTapena);

3.5. IMKJIOHHAS 1€Yb.

[Ipy 3ToM B MIAXTHBIX MEYaX MOXKHO OOXXHUTaTh TOJBKO TBEPHABIC MOPOJIBI
(M3BECTHSK, MpaMoOp W Jp.), a BO BpallalolIUXCSd — KaK TBEpJble MOPOJbI, TaK U
[UIAMBbl MSITKUX [IOPO/I, HAIPUMEP MEJIA.

B Hactosimee BpeMss HauOosiee pactpOCTPAaHEHBI WIAXMHbBIE 00)CUZ08bIE
neyu C pacIpeneNuTeIeM ChIpbs W IIEHTPAJbHOM TOpenKoi, paboTaroiue Ha
npupoaHoM rasze. K 1ocTonHcTBaM Takou 1euur OTHOCSTCS:

- camas HHM3Kas CTOMMOCTHh TEXHOJOTUYECKOTOo OO0OpYAOBaHUS [JIsi 0OKHra

U3BECTH;
- CPaBHUTEIHLHO HU3KUHU YAETBHBIN pacxoj yciaoBHOTO TorumBa — 160-180 kr/t
u anektposHeprun — 20-30 kB1u/T;

- HU3KHU TIBUIEYHOC;

- HEOOJIBIIIOM 3eMJICOTBO/I;

- MPOCTOTa KOHCTPYKIIUU U 00CITYKUBAHUSI.

Onnako sl TakuX Te4Yed XapaKTepHbl HEIOCTAaTOYHO BBICOKAs CTEICHBb
nekapOOHU3aIMU ChIphsl (Kak mpaBuio, He Oosee 95-97%), TpeboBaTENBHOCTh K
KAueCTBY CBIPbSl KakK II0 MPOYHOCTH W TPAHYJIOMETPHHM, TaK U IO CTEHEHU
3arpsA3HEHUsI €ro MIMHUCTBIMU npuMecaMu. [loBbillIeHHOE coAep:KaHUe MPUMECEN B
KapOOHATHOM CHIPhE MOXKET BBI3BIBATH 00pa3OBaHHE CIEKOB — "KO3JIOB" — 4YacTo
3aBucaromx B maxte neur. M3eects nepBoro copra mo 'OCT 9179-77 na stom
MEYHOM arperare MoJiydaTh BeChbMa MPOOJIEMATHYHO, OCOOCHHO €CIH TPUMECH
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npesblmaloT 2%. Kpome Toro, meunm OrpaHu4eHbl B MOPOU3BOJUTEIHLHOCTH.
[IpouzBoautenbHOCcTh 100 T B CyTKM SIBJISIETCS KPUTUUYECKOW ISl IIAXTHBIX NEYEi
13-32 PUCKA MOJYYUTh HEMPOMOKEHYIO IEHTPAIbHYIO 30HY.

B o0mem ciyyae, miaxTHbIE MEYM MPEJCTABISAIOT COOOM MOJBIM LUIUHID,
HMMEIOIINN HApPYKXHBIA CTAIBHOM KOXKYX TOJIIIMHOM OKOJIO | CM M BHYTPEHHIOIO
OTHEYTOPHYIO KKy, BEPTUKAIHLHO YCTAaHOBJICHHBINA HA (hyHAaAMEHTE (PUCYHOK 2).

[ITaxTHass me4Yb COCTOMT W3 MIAXThI, 3arpy304YHOTO M BBIFPY30YHOTO
YCTPOMCTBA, BO3AYyXOMOABOASIIEH U ra300TBOJIAIICH anmnapaTypbl (BEHTUISTOPOB).
N3BECTHSAK B MIAXTHYIO MEYb 3arpy’Kat0T NEPUOJUYECKHA WM HEMPEPBIBHO CBEPXY.
Marepuan 1o Mepe BBITPY3KM H3BECTH ONYCKAETCA BHU3, W HABCTPEUy
00XXKUTaeMOMY MaTepHaTy IPOCAYUBAIOTCS TOPSYHE THIMOBBIC Ta3bI.

[IpoTuBOTOYHOE NBMKEHUE OOKHIraemMoro marepuaia M ropsiYuX ra3oB B
IIAXTHOW MEYM IMO3BOJISET UCIOIB30BaTh TEIUIOTY OTXOASIIMX Ta30B JJIs MPOrPeEBA
CBIpbS, a TEIUIOTY 000#KEHHOTO MaTepuaia — JJis MOJ0rpeBa Bo3ayXxa, UIYILEro B
30HY 00KHTa.

Pucynok 2. Cxema 00:k4ra MoJIOTOI0 M3BECTHSIKA B IAXTHOM IMe4H

I — 30na nmogorpena; I — 30na 06xwura; II1 — 30Ha oxaxkaeHUS.

[[TaxTHBIE MEYM pA3IUYAIOT MO BUAY IPUMEHSEMOIO B HUX TOIUIMBA U TIO
croco0y ero ckuranvs. B mepechIHbIX Mevax TBEPA0e TOIUTMBO MOJAETCS BMECTE C
CBIPbEM U CrOpaeT MeXAy KyCKamMHu OO0XHUTaeMoro marepuaina. 37eCh MPUMEHSIOT
TOIUIMBO C MAaJIbIM COAEpKaHUEM 'JIeTyuux' — aHTpaluT, KOKC W TOIIHUE CcOopTa
KaMEHHOTO YIJisl, JAlOIIKNE MPU TOPEHUM KOPOTKOE IuiaMs. B medax ¢ BBIHOCHBIMHU
TONKAaMH TIOCJIEHUE PACHOJOXKEHBI II0 BHEIIHEMY NEPUMETPY Ieun. B Hux
C)KUTaeTcs TBEPAOE TOIUIMBO (MOJHOCTbIO WMJIM YAacTHMYHO) W oOpasyroluecs
ropsiure ra3bl MOCTYNAIOT B 30HY 00Xura. [[puMeHsI0T JJIMHHOIUIAMEHHOE TOTUTUBO
C BBICOKUM COJIepXaHueM "neTydux', a Takxke Topd, IpoBa, TOproyue ciiaHubl. B
ra3oBbIX M€YaxX TOIJIMBOM Yalle BCErO CIYKUT MPUPOAHBIN ra3, KOTOPBINA NOAAETCA
HEIMOCPEACTBEHHO B IIAXTHYIO ME€Yb U CKUTAETCS B CIIOE MaTeprala.
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Bosiee 3KOHOMUYHBI MO pacxoAy TOIUIMBA U MPOCTOTE€ KOHCTPYKLMH IEYH,
paboTtamone Mo MepechiMHOMY Crnoco0y Ha KOPOTKOIUIAMEHHOM TOIUIMBE
(aHTpaUUT WM TOUIMH KaMEHHBIM yrosb). [IpoM3BOAUTENHEHOCTH IIAXTHBIX
nepecbinHbIX neveit coctapisgeT 100-110 T B cytku. K HegocTaTkaM IepechITHBIX
neyeil OTHOCUTCA 3arpsA3HEHHOCTh M3BECTH 30JI0M TOIUIMBA. bosee uncTas U3BECTh
MOJIy4aeTcsl B IIAXTHBIX TM€YaxX C BBIHOCHBIMM TONKAaMH, paOOTalomUX Ha
JUITMHHOILJIAMEHHOM ToIuuBe (Oyphli yroib, ApoBa, Topd), U B IeyYax Tra3oBbIX.
OpHako 3TH NMeYU UMEIOT HECKOJIBKO MEHBIITYIO TPOU3BOIUTEIBLHOCTD.

Bpawarowueca neuu mO3BOJSIOT TONY4YaTh MSTKOOOOXKEHHYIO H3BECTh
BBICOKOI'O Ka4yeCTBAa U3 MEJKOKYCKOBOTO W3BECTHSKA M U3 MATKUX KapOOHATHBIX
nopon (mena, Tyda, M3BECTHSKA-pAKYIIICYHHWKA), KOTOPHIE HEIb3sl OOKWTaTh B
IIAXTHBIX IE€YaxX HM3-3a CKJIOHHOCTH 3THUX MaTepHaloB K '"3aBUCAHUIO" B IIaxTe,
MPUBOMSIIEMY K HAPYIICHUIO TEXHOJOTUU oOkura. [leun maHHOrO THMA SBISIOTCS
CaMbIMU PAacCIpOCTPAaHEHHBIMU B MUPOBOW MPAKTUKE arperaTaMu JJisl IPOU3BOICTBA
(b110CcOBOM M3BECTH ISl HY K] METAJLTyprHUH.

JIOCTOMHCTBaMH BpaIIaOIIUXCS MEUYEH SIBISIOTCS:

- BBICOKAsl CTENEHb JeKapOoHu3anuu u3BecTHsKa (99,5%) u, kak cieacTBue,
MAaKCUMAJIbBHO BO3MOYKHO€ KayeCcTBO NPOAYKIMU (KU3BECTh, KaK IPaBUIIO,
MEJIKOKPUCTAUINYECKasi, BRBICOKOW PEaKIIMOHHOM CIIOCOOHOCTH);

- BO3MOKHOCTb OCYIIECTBIISATh MSITKUM O0XKUT;

- HETPeOOBATEIBLHOCTh K KAYECTBY CHIPhS;

- JIETKOCTh B yIPaBJICHUHU.

OnHO U3 Ba)KHEUIMX TEXHOJIOTHYECKHX MPEUMYIIECTB OOKHUra U3BECTH BO
BpaIAIOIINXCS MeYaX — Majoe BpeMsl MPOXO0XKICHHUS MaTepuaia OT MeCTa 3arpy3Ku
JI0 BBIXOJa U3 MEYM, YTO MUHUMU3UPYET OIMACHOCTh Mepekora u obecredynBaeT
ONEPATUBHOCTD YIIPABJIEHUS MPOLIECCOM.

K HemocrarkaM MOXHO OTHECTH: JOCTAaTOYHO BBICOKYIO CTOMMOCTH
TEXHOJIOTUYECKOT0 OO0OPYJOBaHUSI MO CPAaBHEHHUIO C IIAXTHBIMHU Ie€YaMu, Oojiee
3HAQUUTENbHBIN 3€MJICOTBOJ MJIA Pa3MEIIECHHS] MPOU3BOJCTBA (ISl MPOM3BOJCTBA
MOIIHOCTBIO 125 T B CyTku TpeOyercs IUIONIaka pa3MepoM OPUEHTHUPOBOYHO
50x100 M, BkItOUas cbIpbeBOM ckJ1an). Kpome Toro, /uisi TaHHBIX arperaToB pacxo
yCJI0BHOTO ToruBa coctapisieT 190-220 kr Ha 1 T U3BECTH, a DJIEKTPOIHEPTUU — 35-
50 kBTu, a Takke XapakKTepeH HECKOJIbKO OOJIBIIUM MO CPAaBHEHUIO C IIAXTHBIMU
NeyaMH TMbLIEYHOC.

JlnnHa m3BecTeoOX)UraTelbHbIX Bpanatoumxcs neyed cocrasusier 30-100 m
npu nuamerpe 1,8-3 M, npousBoautenbHocTh nocrturaet 400-500 T B cyTtku. Cxema
00’kHra U3BECTHIKA BO BpalllarOIeNCs MeUn MpeICTaBlIeHa Ha PUCYHKE 3.
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PucyHnok 3. Cxema 00kHura MoJI0TOr0 M3BECTHSIKA BO Bpallaloweiics ne4u

Ha ceroansimiauii 1enp B PO miaxTHbIe IEPECHITHbIE NIeYu JecTBYIOT B OAO
"Coymranuuckuii u3BecTKOBBIM koMOmHAT", OAQO "VYTIOBCKHMI W3BECTKOBBII
koMmOuHat", OAO "Coma", OAO "3CMK" u nip. npeanpusiTUsX.

OO0xur u3BeCTH BO Bpamarommuxcs nedax npousBoautrcs B OAO "HIIMK",
OAO "Cesepcranmp", OOO "llpuponxumctporn M3Bects", 3AO "KnuHumoBckui
cuukaTHeli  3aBoA", 3A0O  "KomaHuieHCKHI KOMOMHAT  CTPOMTEIbHBIX
marepuasioB" u gap. Hekoropele npennpuarus, nHanpumep OAO "MMK",
HKCILTYaTHPYIOT KAaK MIAXTHBIE, TAK ¥ BPALLAIOIIHUECS TTEYH.

[Ipu mpou3BOICTBE U3BECTU PACX0/] M3BECTHSIKA OOBIUHO cocTaBisieT oT 1,4
10 2,2 T Ha TOHHY NOJy4yaeMoW HerauieHoM u3BecTH. lloTpeOneHue u3BecTHsAKa
3aBUCUT OT THUIA KOHEYHOTO IPOAYKTa, YHUCTOTBI HMCXOAHOTO CBIPbs, CTEICHH
KaJIbIIMHAIIMM M KOJMYeCcTBa OTX0/0B. boiblas yacTe MarepuaabHOro Oajianca
TepsieTcs B BUJIE BEIOPOCOB B aTMOCc(hepy JUOKCHIA YIiIepoa.

[TosryueHHy10 00KUTOM M3BECTHSKA WJIM MEJla HETAIIEHYI0 KOMOBYIO U3BECTb
(KUMeNKy) Helb3s HEMOCPEJCTBEHHO MHCIIONb30BaTh B KAueCTBE BSDKYILErO, €€
TpeOyeTcss  JOMOJHUTEIBHO U3MeIb4aTh JIMOO pa3MOJIOM Ha  MENbHMIAX
(monmyyaercs HerameHasi MOJIOTasl U3BECTh), JIMOO TallleHWeM BOJIOH (TallleHas Wid
TUIpaTHas U3BECTH).

Jlist obyieryeHusi moMosia B MEJIbHUIE KOMOBYHO HM3BECTh IMPEABAPUTEIHHO
IpoOsT 110 3epeH pazmepom 15-20 mm. [ToMoa oCylIecTBISIIOT OOBIYHO B IIAPOBBIX
OJIHO- ¥ IBYXKaMEPHBIX MEJIbHULIAX, HO BO3MOKHO MTPUMEHEHUE TAK)KE BAJIKOBBIX U
POJIMKOBBIX MENBHUII, a MPU HEOOXOAUMOCTH MOITYUYEHUSI OYEHb TOHKOTO MOPOILIKa
UCIOJIB3YIOT BUOPOMEIIbHHUIIBI.

Hapsny c¢ 0e3m00aBoYHON HW3BECTHIO BBITYCKAIOT TaKKe H3BECTh C
aAKTUBHBIMU MHMHEPAJIbHBIMH JT00aBKaMH (30JIbI, IIUIAKU), B MOCIEAHEM CIIy4ae HX
BBOJSAT B MEJBHUYHBIA arperar, rie NPOUCXOAUT COBMECTHOE H3MEIbYEHHUE H
OJTHOBPEMEHHO MEPEMEILINBAHKE.

TOHKOCTBH MOMOJIa HETAIEHOW U3BECTH OKA3bIBAET CYLIECTBEHHOE BIUSHUE HA
ee CBOWCTBa, OCOOEHHO TMpu Haiuuuu 'mepexora". B  cooTBeTcTBUH C
tpeboBanusiMu ['OCT HerameHyro U3BECTh CIEAYET U3MENIbYaTh A0 TOHKOCTH, MPHU
KOTOPOM OCTAaTOK mpu mpocerBaHuu NpoObl uepe3 cuta Ne 02 u Ne 008 nmomken
ObITh COOTBETCTBEHHO He Oosiee 1,5 u 15%. OObIUHO 3aBOJbI BBIYCKAIOT U3BECTb,
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xapakrepusyronryrocss octatkaMu Ha cure Ne 008 no 2-7%, 4ro mnpuUMEpHO
COOTBETCTBYET yAenbHOM noBepxHocTr 3500-5000 cm/r.

[Ipu npou3BoJCTBE H3BECTH OCHOBHBIMU MpOOJIEMaMU C TOUYKH 3PEHUS
OXpaHbl OKpY’Kawlleid cpeabl SBISIOTCS 3arpsA3HEHUE BO3AyXa U MOTpediieHue
sHepruu (PHepromoTpediieHne TpH BbITycke u3BecTH cocraBisier 50% Bcex
uzziepxkek). Takke MOryT MMETh 3HAYEHUE BTOPUYHBIE MPOIECCH MO TaIllEHUIO
M3BECTU U €€ pa3MOIy.

OcHoBHBIE BBIOPOCH B aTMochepy — MbUIb, OKCUALI a3oTa (NOy), THOKCHIT
cepsl (SO,) u MmoHookcu yriepozaa (CO).

C unenpro yIydlIeHHs KayecTBa MPOAYKIMM W CHUKEHUSA M3IEPKEK
MIPOM3BOJICTBA, @ TAK)KE COKPAIICHUS YHEPrOMOTPEOICHUSI U CHIKEHUS BRIOPOCOB B
atMoc(epy Ha MHOTHX 3aBOJIaX MO MPOM3BOJACTBY H3BECTH pPEaTU30BaHbI 0O0IIME
MIEPBUYHBIC MEPONPHUATUS N0 ONTUMHU3ALUUMU YOPABIEHUS POU3BOJICTBEHHBIM
IIPOLIECCOM.

Haunyumme noctynueie TexHomorun (H/T) mo coxparmienuio BbBIOPOCOB
NBUIA TIPEACTABISIOT COO0M KOMOWHAIMIO OOIIUX TMEPBUYHBIX MEPONPUATHA U
3¢ (EKTUBHOrO yAaJeHUs NbLIM U3 HCTOUYHUKOB €€ 00pa3oBaHUs C IOMOIIBIO
TKAaHEBBIX (DUIBTPOB, 3JIEKTPOCTATUUECKUX OCaTUTENIeH W/WIKn CKpyOOepoB MOKpOii
OUYHUCTKH.

HJIT mo cokpamieHrio KoJu4ecTBa OTXOI0B JTOJLKHBI BKIIFOYATh YTUIU3ALIUIO
NbUIM, OpaKOBAaHHOW HEralmleHOM H3BECTH M TalleHOW HW3BECTH IOCPEACTBOM
peanu3anuu €€ B BUJE KOMMEPYECKHMX MPOAYKTOB, a TaKKE MHHHUMHU3ALUIO U
IpenoTBpallieHue 00pa30BaHus BHIOPOCOB NbUIM B HCTOYHHUKAX €€ 00pa30BaHUs.

Tak BeIOpoCchl NOy 3aBUCAT, TJIaBHBIM 00pa3oM, OT Ka4eCTBa IMPOU3BEICHHOM
U3BECTH M KOHCTPYKIMHU meuyu. ['openku, obOecnieunBaromme HU3kuii Bbixoa NOj,
aJanTUPYIOTCA K UCIIOJIb3YEMbIM BPAIIAIOLIMMCS I€YaM.

Bri6pockr SO, o0pasyroTcst MpeuMyIecCTBEHHO B pe3ybTaTe dKCIUTyaTalluu
BpaIllAIOIINXCSl TEYEe U 3aBUCAT OT COAEpKaHUS B TOIUIMBE CEPbI, a TaKKE
KOHCTPYKLMHU T€Yd U COAEpX aHHUs cepbl, TpeOYeMOro B M3rOTOBJIIEHHON H3BECTH.
[ToaTomMy BBIOOp TOIUIMBA C HU3KUM COJACPNKAHHEM CEpbl, a TAKXKE MPOU3BOJCTBO
U3BECTU € 00Jiee BBICOKUM COJIEPKAHHUEM CEpbl MOTYT CIIOCOOCTBOBATh CHUKEHUIO
BoIOpocoB  SO,. Takke wuMEIOTCS JOCTYNHBIE TEXHOJOTHUU, CBSI3aHHBIE C
JOTIOJTHUTENBHBIM HMCIOJIb30BaHUEM a0COPOEHTOB, OJHAKO B HACTOSILEE BpPEMS B
MPOMBIIIUIEHHOCTH IO MPOU3BOJCTBY U3BECTH OHU HE MPUMEHSIFOTCS.

TpancnoprupoBka u XxpaHeHue. KOMOBYIO U3BECTb TPaHCIOPTUPYIOT
HABaJIOM, 3alIMIIAsl OT YBJIAXKHEHUS U 3arpsi3HEHUS, a MOJIOTYIO — B CIIELIMAJIBHBIX
OyMa)KHbIX MeIlKaxX WM METAJUIMYECKUX 3aKpBIThIX KOHTeHHepax. M3BecTkoBoe
TECTO MEPEBO3AT B CMELHMAIBHO MPUCIOCOOIEHHBIX ISl 3TOr0 Ky30Bax CaMOCBAJIOB.
M3BecTp HerameHas JODKHA XPAHUTBCS B 3aKPBITBIX CKIIAJAX, 3AIIMIIEHHBIX OT
NOMNaJaHus BJAard. ['MApAaTHYXO H3BECTh MOKHO XPAHUTh HEMPOJIOJIKUTEIBHOE
BpeMs B MEIIKaX U CyXHX CKiagax. MoJjoTyio U3BECTh HE CIIeyeT XpaHuTh Ooee
30 cyT, Tak Kak OHa MOCTENEHHO TACUTCS BJIAroil BO3yXa U TEPSIET aKTUBHOCT.
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