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pacTBopa, BEITPY3Ky OypOBOTO IITaMa B IIITAMOBBII aM0ap, XMMHUKO-TEXHOJIOTHIECKYI0 00paboTKy ImjIama
JI0 TIOJY4€HHs KOMIIO3HUIIHOHHOW CMECH, BKIIIOYAIOLIEH B TOM YHCIIE TYMUHOMUHEPAIbHbBIH KOMIIOHEHT,
MOHTaX paszzenuTeneidi OypoBOro Iuiama, MpeACTaBISIONMX COO0H METaUTMUECKYI0 apMaTypy B BHIE
A4deek 0e3 JHa, PacIloIOKEHHBIX U 3aKPETICHHBIX, 10 KpaifHeH Mepe, 10 MX BEpPXY, BBIFPY3Ky OypoBOro
oulamMa BHYTPb c(OpMHPOBAaHHBIX sideeK C HamonHeHneM Kaxaod Ha 80% mo oObeMy. XUMHKO-
TEXHOJIOTHYECKYI0 00pabOTKy BEAYT IOPILMOHHO - OTAEIBHO B KaKAOH M3 SUEEK MPH IOCTOSHHOM
nepeMemnBaHuy. KoiandecTBo r'yMHHOMHHEPAIbHOTO KOMIIOHEHTA BBOIST M3 pacdera 3-5% ot olrero
KOJIM4ecTBa OypoBOTO IITaMa M InepememmBaioT B mpeaenax 30-60 muH. KoHTponmupyroT 3Haunmble
napaMeTpbl JI0 JIOCTH)KEHHsSI 3HAUCHUH HIDKE TpeelbHO JOMYCTUMBIX KOHIEeHTpanuid. OcBOOOXKIAIOT
am0ap OT apMaTypbl, JOOABIISIOT IPYHT C BOCCTAHABIMBAEMbIX TEPPUTOPHUN. YCTPOHCTBO 00€3BPEIKUBAHUS
OTXO/I0B OypeHHsI CKBR)XMH COIEPKHT pas3leNUTeNN B BUJIE METAJUIMYECKOH apMaTyphl JUIsi MOHTaXa
BHYTPU I[UIaMOBOTO am0apa B CTPYKTypY C BEPTHKaJbHO OpPHEHTHPOBaHHBIMH sdelikamu Oe3 jHa,
METAUTMYECKYIO PELIETKY, YCTaHOBICHHYIO IIOBEPX apMaTypsl. Ha pereTke BHIIIOIHEHBI HAPABIIAIOIINE
B BHJIE PEJIECOB C IEpEeMeNIaeMoii 0 HUM pabouei miomankoi. Pemerka uMeer MecTo 1uis oreparopa
Y BBINTOJTHEHA C BO3MOXXHOCTBIO pa3MEIIEHHs] peareHTOB M 000py/I0BaHHMS LTS IIepeMeNIBaHKs OyYpOBOTO
miamMa. lcronb3oBaHUE 3asBICHHOW TPyNIbl HM300peTeHUi oOecleurBaeT MOBBIINICHHE Ka4eCTBa
00e3BpPEeIKCHHOTO OYpOBOTO IIUTaMa.
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Cnoco0 o0e3BpexuBaAHHUSA 0TX010B OypeHHsI CKBAKHH U YCTPOICTBO AJIs1

00e3BpeKMBAHUA

I'pynna u3o0peTeHuil OTHOCHTCS K 00JacTH OO0e3BpeKUBAHHS OTXONOB OypeHHs U
MOJKET OBbITh HCIOJIb30BaHA IJIsl YTHJIM3ALMK HLIAMOBBIX OYPOBBIX OTXOJAOB MpU OypeHHH
rJIyOMHHBIX CKBAXKUH Pa3HOTO Ha3HAYECHMUSI.

U3BecTHBI pa3iuyHbIe CHOCOOBI O0E3BPEKMBAHUS OTXOAOB OypeHHUS CKBAaXKHH,
ONMHCAaHHbIE B CIEAYIOIIMX MaTeHTHbIX AOKYMeHTax: mnaTeHTsl P® Ha wusobpereHus
No2631681, 2595172, 2572763, 2528035, 2524708, 2508170, 2439098, 2428256, 2425815.

U3BecTeH Takke crocod o0e3BpeKUBAaHUS OTXON0B OypeHus ckBaxuH (rmateHt P® Ha
nzobperenue Ne2213121), B KOTOPOM OCYINECTBISAIOT PEKYIbTUBAIMIO IIJIAMOBOTr0 aMmbapa,
BKJIFOUAIOMIYIO OCBOOOXKAeHHe ambapa OT KuIKOW (pa3pl oTpaboTaHHOTO OypOBOrO
pacTBopa, JUKBHIALUIO TEKYUYECTH €ro KOAryJSIHHOHHBIX CT'YCTKOB, 3aCBINMKY OCTaBIIUXCS
OTXOJ0B OypeHHUsI MUHEPaJIbHbIM IPYHTOM M BbIpaBHMBaHUE TeppuTOpUH miomanku. [lepen
OCBOOOKIEHHEM ONPENeNSIOT KOHLEHTPALMH 3arpsa3HsIOIUX BELIECTB B OTPabOTaHHOM
OypoBOM pacTBOpe, MAOBOAST COAEP)KAaHUE 3arpsi3HAIIIUX BEIIeCTB B pPacTBOpe 10
3HAUYEHHUH HIKE MPEeeIbHO NOMYyCTHUMBIX KOHUEHTpamuil. OcBOOOXKAEHHE OT KUIKOU (a3bl
IJIaMOBOr0 ambapa MpOU3BOIAT MyTEM BBIIYCKA €€ uepe3 MpoeM 0OBaJOBAHHUS.

H3BecTeH Takxke crnocod o0e3BpeskuBaHUsI OTPAOOTAHHBIX OYpPOBBIX IIJIAMOB (TATEHT
P® nHa u3obperenne Ne2486166), KOTOPHIN BKIOYAET MOATOTOBKY IUIOLIATKH MepepadoTKy,
cOOp, OSKCKaBalMIO ¥ JOCTaBKY 3arps3HEHHbIX TPYHTOB Ha IUIOLWIAAKY MepepadoTKH,
MOJArOTOBKY He(pTe3arpsi3HEHHOTO I'PyHTAa, BHECEHHE TYMHUHO-MHHEPAJIbHOIO KOMILIEKCA U
obecrieueHre TMPOLECCOB OMOCTPYKTypHU3aluu HedTe3arpssHeHHbIX TpyHTOB. Crnocod
o0e3BpekrBaHus OTPAOOTAHHBIX OYPOBBIX IIJIAMOB BKJKOYaeT H3BECTKOBAHUE, PEAreHTHYIO
KOAryJisiuio, BHECEHHE (PIIOKYISIHTOB MU T'YMHHO-MHUHEPAJIbHOIO KOMIUIEKCA, MO3TAMHYIO
BBIEMKY OypoBoro miama Ha OydepHBIH CIOW ¢ HACTHJIKOHW miama cioeMm He Oonee 8-10
CM, BBICYIIMBAHHE €ro W CKJIagupOBaHHe B OYpPThl IJis MOCHEOYIOIEH YTHJIN3ALHH.
I'yMuHO-MHHEpANbHBIM  KOMIJEKC TMOJY4alT B  MPOLECCEe  HU3KOTEMIepaTypHOU
MEXaHOXMMHYECKOW SKCTPAKLUHU TYMHHOBBIX KHCJIOT H3MeJIb4YeHHeM Oyporo yris B
AKCIepraTope CO CMEIINBAHUEM M3MEIbUeHHOI0 Oyporo yris o IeJ0YbIo.

HenocTtaTkoM OMUCAaHHBIX BBILIE AHAJOTOB SIBJSETCS OTCYTCTBHE TapaHTHUPOBAHHOM
KadeCcTBeHHOH oOpaboTku OypoBoro mjama Bcero oObema 0e€3 HCKJIIOYEHUs,

cozieprKallerocss B IIJaMOBOM ambape - B KaXJOW ero 4acTu, B yrjax, Ha IHE U T.1.,



npuyYeM Kak B JOCTATOYHOH CTENMeHH XUMHUECKoi o0paboTKM peareHTamu, TaK U B
IOCTATOYHOH CTENEeHH MEXaHHYEeCKOro MepeMEelIMBaHus Kak [0 BPEMEHH ero
IJINTEIbHOCTH, TaK M 1O €ro MHTEHCHUBHOCTH, HUCKJIOYash B WUTOT€ HE IPOMEIIAHHBIE
y4acTKH B TOM MJIM HHOM CErMEHTE LIJIaMOBOTO ambapa.

HaubGonee Onu3kuM aHajioroM K 3asBisgeMOMy crnocoOy sBIsieTcss cmocod
00€e3BpeKMBAHMS OTXOJOB OypeHUs CKBa)KWH, OMHCAHHBIN B maTeHTe P® Ha mzobperenue
Ne2392256. Cnocob BKjIKOUaeT OTHeNieHHe OypoBOro IjamMa OT OypoOBOro pacTBoOpa,
LUPKYJUPYIOLIErO B Mpolecce OypeHusi, U CKJIaAUpOBaHHe OYPOBBIX IIJAMOB B LIJIAMOBBIE
ambapbl. BypoBoii muiam nepepabaThiBalOT B LIIAMOBBIH MOJYMPOAYKT, B KOTOPBIi
BKJIIOYAIOT B Ka4decTBe Moau(puKaTopa KOMIO3UTHOH CMeCH T'YMHUHO-MHHEpaJIbHBIN
KOHI[EHTPAT, a TEePPUTOPHUH BCEX TIPYHTOBBIX  BbIPAOOTOK IS pasMelleHus
00e3BpeKUBAEMBIX MPONYKTOB OypeHHUsl BO3BpAIIAlOT B 3eMelbHbli 00opot. IllmamoBbie
am0apbl yCTpaWBalOT B BHJAE HECKOJbKUX BPEMEHHBIX OINEPATHBHBIX MapajieJbHO
pacmoioKEHHbIX aM0apoB, B KaXAblH W3 KOTOPBIX HAMPABJAIOT IIJaM OT OypeHus
Pa3JMYHBIX CJIOEB TOPHBIX MOPOJ, KOTOPbIE MOOYEPENHO MOABEPraroTCs IMPOXOAKE MpHU
noMomu OypoBOro MHCTPYMEHTA. Y CTPAUBAIOT TEXHOJIOTHYECKUH MOCT MO MPUTOTOBICHHUIO
TOBAPHOTO MPOAYKTA B BUAE HECKOIBKUX MapajIesIbHbIX 0aCCEHHOB, B KAXKIOM U3 KOTOPBIX
OpPraHU3YIOT MTOOYEPETHOE BbI3PEBAHNE MEJIMOPAHTA.

Henocratkom HauOonee ONM3KOro aHajora SBJSIETCS YBEJIWYEHHE BCKPBITHIX
HapYIICHHBIX TEPPUTOPUIl HA OOYCTPONCTBO HECKOJIBKUX 3€MJISTHBIX OypOBBIX aMOapoB, T.e.
B rmpouecce OOpbObl 3a BOCCTAHOBJICHHE 3arpsi3HEHHBIX TeppUTOpHil eme OoJee
YBEJIMYUBAIOTCS pa3Mephbl HAPYIIEHHBIX TEPPUTOPUN HA O0YCTPOICTBO 3eMIIIHBIX aM0OapoB,
0acceiHOB, sIM U T.J. JJISl CKJIaJUPOBAHUSI M TIOCJIEAYIOLUIErO BbI3peBaHUsl OyPOBBIX LIIAMOB,
BepHee ux cyOcTaHuuil. M, HECMOTpsl Ha TO, YTO MJIAHUPYETCS BPEMEHHAsl 3aHSITOCTb 3THX
pabodnx TEpPPUTOPUN IS OYMCTKH U OO0pabOTKM NIIaMOB, OIHAKO BpeMsl 3TUX
BO3JEHCTBUI MOET 3HAYMTEJIbHO 3aTSHYTHCS MO Pa3HbIM MPUYMHAM - KJIUMATHYECKUM,
(pUHAHCOBBIM, OPraHU3ALMUOHHBIM (HAMPUMEpP, MO MPUYMHE HEXBATKU B JOCTATOYHOM
KOJIMYECTBE JOIMOJIHUTENbHbIX pPEareHTOB, IOCKOJbKY HEOOXOAMMO JOMOJHUTEIbHO
oOpabarbiBaTh U caMu aMOapbI-COOPYIKEHHs, BOCCTAHABJIMBATh MX M BO3BpAILATh UX B
3eMeJbHBII 000pOoT).

U3BecTHBI  Takke  pasNM4yHble  YCTPOMCTBA  IJIsl  peanu3aluud  crnocoOoB
00e3BpeKUBAHUS OTXOJOB OypeHHs CKBaXKUH.

Texnuueckoe pelmeHue, OMUCAHHOE Bble Mo mnareHTy P® Ha wu3zoOpeTeHue
Ne2392256 ¢ HECKOJIPKMMH IIJaMOBBIMH aM0apaMH MOXHO CYUTaTh U MOMBITKOM

KOHCTPYKTUBHO pELIUTh MpOoOJeMbl MOBBIMIEHHUs] KadecTBa OOpabOTKM pasHbIX TPy



OypOBOI MacChl MPU MPOXOAKE CKBAKUHBI 32 CYET Pa3HbIX €MKOCTEH, KOTOPbIMH B JaHHOM
pelIeHUH CIYXKUT PsJ LIIAMOBBIX aMOapoB.

Henocratkun Hanmuuus psiga IIJIaMOBBIX amMOapoB OYEBUIHBI (CM. BbIIIE). DTO elie
Oospliee yBeaudeHUE MPOOJEMHBIX TEPPUTOPHIl 32 CUET COMHUTENBHBIX MPEUMYINECTB IO
KauecTBy 00paboTku OypoBOro miama.

H3BecTHO Takke yCTPOWCTBO IJjisi 00e3BpEKMBAaHUS, OMHCaHHOE B mateHTe PD Ha
noJyie3nyto moaenb Ne71115. VeTpolcTBO COAEPKUT KOPMYC, EMKOCTD AJIsl 3arpy3KH LJIaMa.
Kopnyc pasnmeneH meperopoakod Ha ABe KaMepbl. Kamepy cOopa U KaMepy OTHeIeHUs
BOJbI, U O0OPYIOBAaH CHU3Y ChEMHBIM MOJJOHOM M MaTpyOKaMu IJisi CJiuBa BOAbL. EMKOCTB
IUTs1 3aTPy3KH [IjJaMa pacliojio’keHa B KaMmepe cOopa, YCTAHOBJIEHA Ha Kapkace, CHaOXeHa
KPBILIKON M BBIMOJIHEHA U3 METANIMYECKOH CeTKH TakuM o0pa3oM, YTO BHYTPH €MKOCTH
oOpazoBaH KaHanl s mpoxoxknaeHus mapa. Kopmyc oOopynoBaH pacTpyOoOM, KOTOpBIi
COEIMHEH C THUIIEM €MKOCTH JUJIsl 00ecredeHnst BO3MOXXHOCTH TO/1auy B Hee mapa.

H3BecTHO yCTPOHCTBO 1151 00e3BpEKMBaHUS OypOBOIO LIaMa, ONMMMCAHHOE B MATEHTE
P® nHa nonesnyro moxmens Nel42084. VcTpoHCTBO COOEPKUT €MKOCTb, CHAOXEHHYIO
BUOpOHOM. BHYTpM €MKOCTH pAacHoOJOKE€HO CHUTO, CHAa0XXEHHOE MOIUIaBKAMHU JJIS
oOecriedeHHs] BO3MOXKHOCTH JBHMJKCHHsI CHTA I10 BEPTHKAJIH BHYTPU €MKOCTH, & B CHUTE
pacnonoxeH Hacoc. Jlna co3maHus BHOpPALMOHHBIX BOJH €MKOCTb  OCHAIEHa
yJIBTPa3BYKOBBIM BUOPATOPOM U YIbTPaPUOIETOBBIM HU3ITydaTEIEM.

HauOonee Onu3kuM aHANIoOromM K 3asBII€MOMY YCTPONCTBY SIBJISIETCS TEXHUYECKOE
pemeHue, omnucaHHoe B mnaTeHre PP nHa nonesHyro wmozaenp Nel70033. VYcerpoiicTso
npencTaBiasieT coOOH MOOMIBHBIA MOJMIOH, 0Opa3oBaHHbIN M3 Habopa OAMHAKOBBIX IO
bopMe U pasMmepy TrepMETHYHBIX EMKOCTEH, MyTeM COEIWHEHUs HUX MeXAy Ccoboii
repMETHU3UPYIOIIMMHA W OJHOBPEMEHHO CTHIKYIOIIMMH 3JIEMEHTAMU MPSMOM, YTJIOBOW H
apyrux Gopm. B u300pakeHHOM BapHwaHTe Kaxk[as U3 eMKOCTell B maTeHTe UMET Gopmy
NepeBepHYTOH yceueHHO! nupamuabl. Kaknas eMKOCTh BKJIIOYAET JHO U OOKOBbIE CTEHKH.
Ha nmomanky mnpenmonaraeMoro MecTa HAakOIUICHHS, pPa3MEIeHHs, JaJbHeHIen
YTUIU3ALUH 3aBO3AT JaHHBIE CHELUAJbHO MOATOTOBIEHHBIE eMKOCTH. Ilo cyTH, 3asBieH
MOOMJIbHBIN MOJHUIOH B BUAE Habopa BKJaIbIlIeH, MPeACTABIAIOIMNX COO0H repMeTHyYHbIe
€MKOCTH, B BHJIE Tapbl B KOTOPOM BCEro JIMIIb HAXOAMUTCS OypOBO#l LuTaM, B Jyd4IleMm
cily4ae B KOTOPOM JO3PEBAET C MOMOIIBI0 XUMHUYECKUX PEaKTHBOB OypoBasi Macca.

Henocratkamu Hambonee OMM3KOro aHajora sBISETCS €ro KOHCTPYKTHBHAs
HeZOopaOOTAaHHOCTh Il OCyllecTBIeHus1 3(dexkTuBHOro mpouecca oOpaboTku OypoBOro

11JIaMa, HalmpUMep, ¢ MOMOUIbIO NMEePEeMEIINBAKLIero yCTpoiicTBa, Mewmanku. Kpome Toro



HaJIMYMe THAa MHOTOKPATHO YCJIOXKHSET MPOLECC U3BSATUS EMKOCTEH COBMECTHO ¢ OypOBBIM
IIIJIAMOM U3 IIIJIAMOBOTO am0apa 1mocijie roOTOBHOCTH ILJIaMa.

OTH HEZOCTaTKM YCTPAaHEHbI B 3asBJIs€MOM B JaHHOM IaTeHTE B HU300pETEHHUU Ha
YCTPOUCTBO.

3ajava 3asBIASEMON Tpynmbl H300peTeHHMH 3aKJIOYaeTCs B TapaHTUPOBAHHOM
NOBBIIEHNH KauecTBa 0Oe3BpexuBaHUs oOpadaTbiBaeMOro OypoBOro Imjama 0 YPOBHS
3HAUYEHWH HWXXE TMpPeAesbHO JONYCTHMBIX KOHLEHTPALUi IOCPEACTBOM 3asiBISIEMOTO
crocoba U yCTPOUCTBA MPH COKPALIEHUH CPOKOB 00pabOTKH.

CymHOCTh 3asBIsIeMOro H300peTeHus Mo cnocody XapakTepu3yercsi TeM, 4YTO B
cnocode 00e3BpeKUBAHUS OTXONOB OYpEHHs] CKBaKHMH, COAEPKAIEM: OTAEJIeHHe OypoBOro
1amMa OT OypOBOr0O pacTBOpa, BBHITPY3KY OYpPOBOro IjlaMa B LIJIAMOBBIH ambap, XUMHKO-
TEXHOJIOTUYECKYI0 00paboTKy mmiama 10 TOJYYeHHUs KOMIIO3MIIMOHHOW  CMeECH,
BKJIFOYAIOIIEH, B TOM 4YHCJIE, T'YMHHO-MHHEPAJbHbIi KOMIIOHEHT, W BO3BpAIlCHHE B
3eMeJIbHBIIl 00OPOT HAa TEPPUTOPHUH, MOJABEPTLINECS 3aArPSI3HEHUIO, TPOAYKTA, OJIYYEHHOTO
00€3BpEKMUBAHNEM OTXOIOB OypeHHUs, HAUYMHAIOT MPOLECC ¢ MOHTa)Ka BHYTPH IIJIAMOBOTO
ambapa paspenuresneil OypoBOro muiamMa yCTaHOBKOW METAJUIMYECKOH apMaTypel B BHIE
Aueek Oe3 1Ha, PACHOJIOKEHHBIX M 3aKPEIIEHHBIX, MO KpailHell Mepe, Mo HX BepXy,
BBITPYXKAIOT MO OTAENBHOCTH OypOBOH IIIaM BHYTPb CHOPMHUPOBAHHBIX S4Y€EK, MPHU 3TOM
o0OecrneunBarOT HaroJHEeHUe Kaxnon nopsaka 80% mno o0beMy, XMUMUKO-TEXHOJIOTHYECKYIO
00paboOTKy, B TOM 4YHCJIE€ TYMHHO-MHUHEPAJbHBIM KOMIIOHEHTOM, BEAyT IOPLUOHHO -
OTIIEJIbHO B KAXKAOW U3 siU€eK NPU MOCTOSIHHOM IepeMeIlUBAaHUU, KOJUYECTBO T'yMHUHO-
MHUHEPAJIBHOTO KOMITIOHEHTa BBOIAT U3 pacuera 3-5% oT obmero kommdecrsa OypoBOTO
njjaMa M OCYLIECTBJISIIOT €ro nepeMeimuBaHue B npenenax 30-60 MUHYT, KOHTPOJHUPYIOT
3HAYMMbIE TMapaMeTpbl 10 JOCTHIKEHHMs] 3HAYEHWUH HIXKE TMPENeJbHO JOMyCTHMBIX
KOHLEHTPALMA, OCBOOOXKAAIOT LUIAMOBBIA ambap OT METaJUIMYeCKOH apMmaTyphl,
n00aBJISIFOT TPYHT C BOCCTAHABIUBAEMBIX TEPPUTOPHIA.

3asBnsercss Takke Crnocod ¢ YKa3aHHbIMH BBIIIE ONEPALlUsSIMH, B KOTOPOM
nepeMeNInBaHue OCYIIECTBISIIOT CO CKOPOCThIO mopsiaka 30-60 000pOTOB B MUHYTY.

3asBisieTcsl TakiKe CIoco0, B KOTOPOM 00paboOTKy B KaXKIOU U3 sIYEEK OCYIIECTBIISIIOT
IIOCJIEIOBATENBHO.

3asBnseTcsl Takke Crnocod, B KOTOPOM Hapsly C BBIIICONHCAHHBIMH IPU3HAKAMH,
NOPLUHMOHHYIO 00paboTKy B HECKOJIbKUX SYeHKaxX OCYIECTBISIOT OJHOBPEMEHHO.

CymHOCTh 3asBIAEMOro HM300pETEHHS IO YCTPOHCTBY 3aKJIIOYAETCS B TOM, YTO
yCTPOMCTBO I 00€3BpEKMBAHUS OTXOAOB OypeHUss CKBaXWH NPEACTaBisieT coOOM

pasaeanuTesild B BUAC MeTaJJIn4eCKOH apMaTtypbl, BBIMIOJIHEHHOM C BO3MOJKHOCTbK) MOHTaxKa



BHYTPH ILJIAMOBOTO ambapa B CTPYKTYPY C BEPTHUKAJIbHO OPUEHTHPOBAHHBIMH sSYEHKaMH
0e3 1Ha, MOBEPX KOTOPBIX BBHIMOJHEHA METAJUIMYecKas PEeUIeTKa, Ha KOTOPOI BBIMOJTHEHBI
HaINpaBJSAOINNE B BUJE PEJIbCOB C IepemMeniaeMoil mo HUM padodeil miomaakoi ¢ MecToM
IUIs1 OTIEpaTopa U C BO3MOKHOCTBIO Pa3MELIEHUs] HA Hel peareHTOB M NepeMELINBAIOINEro
OypoBoii 11aM 000pyAOBAHUS.

3asBiseTCs TaKXKe YCTPONHCTBO, B KOTOPOM Hapsily C BBILIEONMUCAHHBIMU MPU3HAKAMHU
HAMpPAaBJSIOIHUE UMEIOT MO MEePUMETPY PEUIeTKH OrPAHHYHMTENH Xona paboyed IUIoLaaku
BO n30eKaHNe COCKAJb3bIBAHUS MOCIETHEN.

Kpome Toro 3asBisieTcss yCTPOIHCTBO, B KOTOPOM BJOJb HANPABJISIOMINX MO XOAY
paboueli MIoIanKyu AJIsl €€ OCTAHOBKHU BO BpeMsi paOOThI BBIMOJHEHBI (PUKCATOPBHI.

3asBnuseTcs Tak)Xe YCTPOHCTBO, KOTOPOE HMMEET 3aIlUTHYK KPBIIKY IOBEPX
METAJUTMYECKON PEIIeTKH, OXBATHIBAOINYI0 BEPXHIOK MOBEPXHOCTH IIJAMOBOrO aMmbapa BO
n3bekaHue KJIIMMAaTHYECKUX BO3AEHCTBUN BHYTPb ambapa.

3asBnseTCS TaKXKe YCTPOHCTBO, B KOTOPOM HAapsiAy C BBILIEONMHCAHHBIMU MPU3HAKAMHU
STYEUKHU B BEPXHEN UX MUIOCKOCTU UMEIOT pa3Mepnl 2x2 M.

3asBnseTCS TaK)XXe YCTPOWCTBO, KOTOPOE KPOME TOTO CHAaOKEHO KOHTPOJUIEPOM C
NyJbTOM YyIOPaBIEHUS [JJs OCYI[ECTBIEHUS KOHTPOJS JOCTATOYHOCTH BHOCHUMBIX
peareHToB, NepeMELINBaHNs U 00€3BPEKUBAHUS.

Texnuueckuil pe3ynbTaT 3asBIIEMONH TPYNIbl U300PETEHHI OOCTUraeTcs 3a CYeT
BBEJEHUs HOBOM omepauuu (B crocoOe), BIUAMOINEH HAa BeChb NOCIENYIOLIUH IpoLecc
oOpaboTku OypoBOro mjaMa OT €ro Hadaja IO CaMOro KOHIA. BBeneHue omepauuu
neneHus Bcell mojsexameidl oOpaboTke Macchl OypoBOTO IjiamMa Ha paBHbIE, YAOOHBIE
NOPLMH, OCYIIECTBJIEHO B CHENHAJbHO JJIsI OSTOW OMepaluH IMOATOTOBJICHHOM
obopynoBaHUU B BHJe pasnenuteneil ¢ Gopmoit siueek Oe3 gHA. DTH TEXHOJIOTUYECKHE
npuemMbl OTpabOTaHbl € y4eTOM TrabapuTOB 3KCILUIyaTUPYeMOro o0OpydOBaHHS -
CMEeCHUTEeNIel, MeIlaJioK M T.JA., AHMaMeTpa UX oxBara pabouyed 30HBI U C HCKIOUYEHHUEM
«MEpPTBBIX 30H» IMpPHU TepeMelInBaHUU. PaHee, A0 MaHHBIX 3asBISEMBbIX crocoba u
yCTPOWCTBA, MEIIAJKU OBUIM HE B COCTOSHUU OXBAaTUTh B JOCTATOYHOH CTEMEHH -
aKKypaTHO 0e3 MpOmycKOB Bech OOpabaThiBaeMbIii Marepwan B IIJaMOBOM ambape, a
omepaTopbl HE MMEIH BO3MOXKHOCTH JO3UPOBAHO - MO Pa3AeNbHbIM MOPHUSM OypOBOTO
[JJaMa BBOAUTbP MHHHUMAJBHO HEOOXOOHMMOE, HO JOCTAaTOYHOE KOJUYECTBO DPEAreHTOB.
OcymecTBisTh AUHAMHYECKUH KOHTPOJIb MpPETepleBarINel M3MEHEHHs OypoBOH MaccChl
MOXXHO OBIJIO TOJNBKO OY€Hb H30HMPATENbHO, a B 3asBJISIEMOM pELIEHWH NPOCTO - MPH

JKCJIAaHUHU U HCO6XO)II/IMOCTI/I B Ka}KI[OfI U3 AYCCK.



IIpencraBieHHbIE HUXKE OTIUYHS 3asBISIEMOro crocoba M yCTPOHCTBA HMCKIHOYAOT
y4acTKH, HE BCTYNHUBINNE B PEaKIUU U3 oOmel Macchl 00padaTeiBaeMOro nuiama u AejaroT
npouecc 00pabOTKH KaueCTBEHHBIM, SKOHOMUYHBIM U MaKCUMAJIbHO PEHTA0EIbHBIM.

Omnepanuio neneHus IaMoBOro ambapa mo BceMy OObeMy Ha paBHbIE 4YacTU C
NIOMOIIBIO HOBBIX 3asBISEMBIX CTPYKTYPHBIX YCTPONCTB C IOMOINBIO MpPEABAPUTEIBHO
MOATOTOBJICHHON pabouell MeTajIMYecKOil MPOYHONW apMaTypbl B BHIE pa3AeuTesei
BJOJIb U TONEPEK MIJIAMOBOTO ambapa, yCTAHABJIMBAEMBIX C BO3MOJKHOCTBIO JI€MOHTaXKa
nocjie OKOHuYaHus o00paboTku Bceil wmaccel o0OpabaTbiBaeMOro ImjjamMa W APYTUX
IOTOJHUTENbHBIX K HUM KOHCTPYKTHBHBIX Y3JIOB s MX (DYHKUUOHUPOBAHUS ClEoyeT
CUYUTATh HOBBIM B 3asIBJIIEMOM CIIOCO0E.

Crioco® BO3MOKHO OCYLIECTBJIATh KakK IOCHEAOBaTENbHONH 00paloTKOW mama B
KOKIOH W3 s4YeeK, TaKk M MapajijIelbHbIM BO3ACHCTBUEM OJHOBPEMEHHO JIHOOBIMH,
NOIXOSLIMME MO pa3Mepy MeXaHWYeCKHMH, BUOPO- M YJIbTPAa3BYKOBBIMH MELIAJIKaMH H
T.J. Cpa3y Ha HECKOJIBKO SUEEK. DTOT PEXKHUM LeJIecoo0pa3eH, HapuMep, Mpu HAJIUYUU Y
UCTIOJIHUTENEH JOCTATOYHOTO KOJMYECTBA MOAKIIOYAEMBIX NEPEMEUINBAOIINX CPEACTB U
A4eeK, HO neduuuTa MOAXOAAMUX Ui paboThl KIMMATUYECKUX YCJIOBUH (HaKaHyHE
O’KMJIA€MOTr'0 CHEromaja WJIM 3aTsDKHBIX noxaeii). B Takom cimydae BBIOMPAIOT HECKOJBKO
Oosee 3aTpaTHBIN PEXKUM, C FTAaPAHTHPOBAHHBIM KAa4€CTBOM OYHCTKH U 00€3BPEKUBAHMS, HO
C TapaHTUPOBAaHHBIM CPOKOM 3aBeplleHHUs pabdoT A0 HACTYIJIEHUS OSKCTPEMAaNbHBIX
yCJIOBUH, 4YTO BaXXHO B ycioBusx CeBepa WM 30H C 3aBBbIIIEHHBIM KOJUYECTBOM
BBINIAZAEMBIX OCAJIKOB.

BBenennas mepBoii (10 Hauajla XUMHUYECKHUX U AK€ MEXaHUUYEeCKUX BO3JEHCTBUH - 10
BBITPY3KM B LIIaMOBBIM ambap OypoBoro muiama) omnepanusi (GpOpMHpPOBAHHS sUEEK,
aensmux o0y oOpabaThiBaeMyl0 MacCy Ha 4YacTH, Jierde MNOANAIIUXCs Ojaromaps
5TOMY KOHCTPYKTHBHOMY M TEXHOJOTMYECKOMY Iuary oOpaboTke Bo3aeiicTBUeM (Kak
MEXaHHYEeCKOW, TaK U XMMHUYECKOI) IO MOJHOTO 3aBEPUISHHs KA IO U3 ONepanuii Ha Bcex
sTanax padoT, ¢ KOHTPOJEM BHU3yaJIbHO KaXKIOro M3 y4acTKOB 0OpabaThiBaeMOIN MaccChl,
NO3BOJISIET NMPU HEOOXOIUMOCTH HECKOJBKO CKOPPEKTHUPOBATh 3TAIl M BECh CIIOCOO MO
BPEMEHHU HJIH N0 KOJUYECTBY B3aMMOJCHCTBYIOLINX MAaTEPHUAJIOB 3a CUET JIOMOJIHUTEIBHOTO
BPEMEHH, HEOOXOIMMOro B Clydae OCJOXKHEHHs paOoT, HApUMep, CIOS MOPOIbI O Mepe
NpOXOAKH 1O CckBaxuHe. ONTUMaNIbHO TNOAOOpPAHHBI pPEXUM  BO3NEHCTBUSA -
nepeMemnBanus B npegenax 30-60 MHMHYT W KOJHMYECTBO T'YMHUHO-MHHEPAJIbHOIO
KOMIIOHEHTa u3 pacdera 3-5% or oOmero kojaudectBa OypoBOTrO IjiaMa JarOT
rapaHTHPOBAHHOE KA4eCTBO IO JOCTHIKEHUsS 3HAYEHUN HMKE MPEAeSbHO JOMYCTHUMBIX

KOHHeHTpaHHﬁ. O)lHaKO AJIs HEOCIIOKHCHHBIX CJIOEB IMOPOABI MPOXOAKHU CKBAXXHWHbI MOXHO



WHOTIAa OrPAHUYHUTHCS MEHBIIUM KOJHYECTBOM BPEMEHHOIO B3aHUMOJCHCTBUS NpH
00s3aTeIbHOM TNEpPEeMeIIMBAHUM B KaXIOH U3 s4yeek ambapa, COOTBETCTBYIOILEH
oOpabaTbiBaeMOil YacTH ImJamMa. Bu3yajbHbBIH KOHTPOJb IO MEHSIOIEMYCS LBETY
MaTepuaja - LUlaMa OT dTama K 3Tamy IMOACKa3bIBAET BPEeMsi TOTOBHOCTH 00pabOTKH Ha
KQKAOM M3 KOHKPETHBIX JTAlOB U IO3BOJISIET CUMTATh LBET MEHSIOLIerocs LuiaMa
KPUTEpHEeM T'OTOBHOCTH K IOCJEAYIOLIeMy 3Tamy BosnaelcTsus. bonee ToueH nmpubGopHBIi
KOHTPOJIb C JAaTYMKAMU MHIUKAIMHM U MPH CPaBHEHUU ¢ 0OpasLaMu 3TAJOHOB OMOIHMOTEK
KOMITbIOTEpA.

DTO OPUEHTUPOBOYHBIA KPUTEPHIl NOCTATOYHOCTH M TOTOBHOCTH 00padaThiBaeMOTro
MaTepuana s MOATOTOBKM K BHECEHHIO B TPYHT 3eMejbHbIX Tepputopuit. [ns Gonee
IeTalbHBIX UCCIAEIOBAHMI B Cliyyae MJIaHHPOBAHUS 3aCeBa BOCCTAHOBJIEHHBIX TEPPUTOPHIA
C TMOMOINBI0 aMMapaTHOr0 KOHTPOJS MPOBEPSIOT IJIOTHOCTb, KHCJIOTHOCTb W ApPYTHE
3HauYMMble TapameTpbl. McxXxoas u3 3TOro, AArOTCs PEKOMEHAALMH IJisi ONTHMAaJbHOTO
UCIOJIb30BaHMsI BOCCTAHOBJICHHBIX MPYHTOB MJIM NajbHEHIIero nx o0jaropa’kuBaHUs MpPH
11eJ1eCO00Pa3HOCTH JOBOAKH 1O HYJKHOT'O YPOBHS - HMCHOJIB30BAHHS [JISl JIECOMOCAJIOK,
MoJiel, macTOUI U T.1.

Tak TexHUYECKHUH pe3yJabTaT 3asBIIEMOro crnocoda o0e3BpeKUBaHHS OYpPOBBIX
IIJJAMOB C BO3MOXKHOCTBIO aMMapaTHOrO W BU3YaJbHOTO KOHTPOJS TOTOBHOCTHU K
NOCHEAYIOIEeMy 3Tany 0oO0pabOTKM KaxAOW M3 MOPUUH MpeTepreBarOLIero M3MEHEHHs B
npoiecce BO3AEHCTBHs Ha OypoBOH MIIaM MO3BOJSET HUCKIYHTh H3JUIIHEE BpeMs
BO3JEHCTBUS, OSKOHOMS 3arTpauyuBaeMbie pecypcbl. C Apyroil CTOPOHBI HCKIIOYECHHE
U3JIMIIKA PEareHTOB U M3MEHEHHE BPEMEHHU BO3AEIHCTBUS HE MO3BOJIIET CHUXKATh KA4eCTBO
oOpaboTrku OypoBoro mmiamMa 3a cdeT Oojiee THIATEIbHOW - MOPLUOHHOW 00paboTKu
KaKOoro u3 (parmMeHToB u3 o0mell Macchl Marepuana (3a CUeT IEJCHUs Ha SYCHKH).
CoBpeMeHHOE TEeXHUYECKOe OCHAIIeHHE CKBAKHHHBIM OOOpPyIOBaHHEM M OOBIYHBIM
KOMIBIOTEPHBIM OCHAIIEHHEM, OOBIYHBIM KOHTPOJUIEPOM Hapsily C 3asiBISIEMbIMH
NpHU3HAKAMK JEeJAl0T 3asiBsieMbli  CIMOCOO COOTBETCTBYIOLIMM BBICOKOMY YPOBHIO
3asIBJSIEMOTO TEXHHYECKOTO PeLIeHUs B JaHHOU cepe ¥ MPUTOOHBIM K MPOMBILIJICHHOMY
NPUMEHEHHUIO C 3HAYUTEJIbHON 3KOHOMUEH cpeacTB 0e3 yXyALeHHs] KaueCTBa MPOaYKTa.

3asiBisieMoe YCTPOWCTBO MOSICHSETCS ¢ momoupid Pur., Ha KOTOPOH CXeMaTHUYHO
n300pakeH MIJIaMOBBI am0ap ¢ y)ke CMOHTHPOBAHHBIMU siY€HKAaMH, HAMPaBJISIOIIUMUA H
paboueii MIOmaaKou.

Ha ¢urype nosunusmu 1-4 0603Ha4YEHBI:

1 - sigeiika,

2 - MeTajnnnveckas peleTka,



3 - HampaBJSAOUIME B BUJE PEIbCOB,

4 - pabouas mIomanKa.

Crnoco0 OCyWecTBIAIOT CJIENYIOIMUM 00pa3oM ¢ UCIOJb30BAaHUEM B HEM W
3asBJIsIEMOr0 yCTPOICTBA, B TOM YHUCJE.

Ha ocHOBe KOHCTPYKIMH HUIAMOBOr0 aMOapa MpOM3BOASAT pacdyeT KOJUYEeCTBA sUEeK.
JlocTaBieHHble K LUIAMOBOMY aMmOapy  pasfesuTeNd, NpencTaBisiomue  coboi
METAJJINYECKYIO apMaTypy € MOMOIIBIO KPaHa YCTAHABIUBAIOT B MyCTOM WJIM HAIOJHEHHBIN
OypoBbIM muIamMoM 1maMoBbid  amOap. OOpasyromuecss B pe3yJbTaTe MOHTa)Ka
METAJIMYEeCKOW apMaTyphl siueiiku 1 0e3 IHAa COENMHSIOT MeEXAy COOOH KpemesKHBIMU
3JIEeMEHTAMH AJIs CO3JaHUsl JOMOJHUTENbHON YCTOWYHMBOCTH U NPOUYHOCTH KOHCTPYKLIMH.
KoHTponupyroT HAaMOTHEHHOCTh KaX0H U3 siueek 1, KoTopas AOJI)KHA COCTaBJIATH MOPSAAKa
80% mo obbemy.

Ha sueiiky 1 0e3 naHa MO BEPXHEMY OCHOBAHHMIO YCTAHABIMBAKOT METAIIUYECKYIO
pemeTky 2, Ha KOTOPOH BBINOJHEHbl HAMpPaBISAIOIIME B BHUAE pEIbCOB 3 ¢ padoueit
MJIOImMAanKoW 4, Ha KOTOpPOHW mpenycMoTpeHo pabodee MecTo mjsi omeparopa. s
OCYILECTBJIEHUS KOHTPOJIA JOCTATOYHOCTH BHOCHMBIX pEAreHTOB, MEPEMELIUBAHUS MU
00€3BpEXKUBAHHUS YCTPOHCTBO CHAOKEHO TMYJbTOM VIPABJICHHS M KOHTPOJUIEPOM.
Hanpapmnsirommme mno mnepumerpy pemerkd 2 HMET OrpaHHYMTeNnu Xxoxa paboueit
IUTOLIAAKH, & BIOJb HAIPABJISIOLIUX BBITOJHEHBI PUKCATOPHI JIs1 BO3MOXHOCTH OCTAHOBKH
paboueli nnomanku. MmeeTcs MOMONHUTENbHBIH 3JIEMEHT - MeTaJJn4ecKas KpbIIIKa,
npeAHa3HauYeHHas AJs NPeJOTBPAIleHUs KIMMAaTUYECKUX BO3JEHCTBUNM BHYTPh LIJIAMOBOIO
ambapa. Kpblika ycTaHaBIMBaETCs MMOCJe CHATHS padodeil IIomanky U 3aBepIieHus pador
Ha BpeMsl WJIM MOCje 3aBepuieHusi o0paboTku 1miama B ambape. PekomeHnyemblii pazmep
SYEEeK B BEPXHEH UX IJIOCKOCTH - 2X2 M. B mpumepe ocyumecTBiaeHus H300peTeHUsT BbICOTA
sTYeHKH 2,5 M.

KonnuecTBo mepeMemnBarmux yCTPOMUCTB MOXKET ObITh OOJiee OJHOTO U 3aBUCUT OT
TpedyeMoii ckopocTu nepepadoTku OYpOBOTro HIjTaMa B LEJIOM.

OO0e3BpexkuBaHue OypoBOro ImjiaMa OCHOBAHO Ha XHMHUKO-TEXHOJIOTHYECKOH
oOpaboTke mnyTemM [n00aBIEHHUS B HEro pPa3JIMYHBIX XUMHYECKHX pPEareHTOB M UX
TIIATEIbHOM mnepemMemuBaHun. OOMmMUI TEXHOJOTMYECKHUH mpouecc 00e3BpeKHUBAHUSA
OypoOBOro mJjaMa B KaXA0H siueliKe OJUHAKOB.

JobasnsroT B OypoBOH IjiaM, TTOMELIEHHBIH B siYeiiku U 0OpadoTaHHBIN 1O 00O
CYIIEeCTBYIOIIEH TEXHOJNOIMH, T[yMHHO-MHUHEpPAJbHbIH KOMIIOHEHT. IlepememnBanue
OypoBOro mjamMa ¢ TYMHHO-MHHEPAJIbHBIM KOMIIOHEHTOM OCYLIECTBIISIIOT C ITOMOIIBIO

MeIIaJIKU HY>XKHOM MOIIHOCTH, oOecneduBarolei pexxum mnepememnBanus ot 30 mgo 60



000poTOB B MHHYTY. PacueTHO€ KOJNMYECTBO HMCIOJIb3YEMbIX PEAreHTOB, B TOM YHCIE H
I'YMHUHO-MHHEPAJIBHOIO KOMIIOHEHTA, JO3UPYETCS U JOCTABJIsETCA K siuelike ¢ paboTaromei
MEULIAJIKOM, 3achlmaercsa B s4ehKy. KoauuecTBO 3achimaeMoOro ryMHUHO-MHHEPaJbHOIO
KoMIlIoHeHTa 3-5% oT Maccel OypoBoro nuiama B sueiike. Bpems nepememnsanus - 30-60
MUHYT. B mpumepe ampoOanuu Xopowmo mnposiBuia ceds Memanka ¢ JBYMS JIONACTSMHU
NPOMNEJJIEPHOrO0  THUMA,  PAacHOJOXKEHHBIMU  NEPNEHAUKYJIAPHO  APYr K  JApYry,
of0ecrneunBar MU BCTPEYHOE MePEeMEIINBAaHNE PEAKIIHOHHOW MacChl.

KoHTponp OKkOHUaHUA NMepeMeIlnBaHus BeIyT BU3YaJbHO 0 MOJHOTO pachpeneneHus
I'YMHHO-MHUHEPAJIbHOIO KOMIIOHEHTAa B peaklMoHHON Macce. [Io okOHUaHUU TaHHOrO 3Tana
obOpasyercst nponykt. ITocie ero mony4eHus U3 si9€eK, B COOTBETCTBHU C HOPMATHBHBIMH
NOKYMEHTaMH, OTOHMpAOT M TNPHUTOTABJIMBAKOT YyCpenHeHHyr mpoly. [lanayrw mnpoly
AHAJIM3UPYIOT Ha COOTBETCTBHE CYLIECTBYKOIMUM TpeOoBanusiM. Eciau mnpoba wum
COOTBETCTBYET, TO HAXOASIIMICA B MIAMOBOM am0ape NpPONYKT MEPEeMEIIUBAIT C
I'PYHTOM, 00pa30BaBIIUMCS B Pe3yJIbTaTe BBIKANBIBAHUS SIMBI MOJ LLIAMOBBIA ambap, mpH
COOTHOLIEHUM NMpOoAYyKTa U rpyHTa 1:1. B pe3ynprare nojsydaercs CMeCh rPyHTO-LIJIAMOBAsl.
Ecnu mpoba He cOOTBETCTByeT HEHCTBYIOIIMM HOpPMAaTHBaM, TO Mpolecc o0padoTku
I'YMHUHO-MHUHEPAJIbHbBIM KOMIIOHEHTOM BE€AYT A0 NOJYy4Y€HHs NPOAYKTa CO 3HAUYECHUSMHU
KOHLIEHTPALUil He BBIIIE NPEAETIbHO JOMYCTUMBIX.

[To 3aBeplieHUU MOJYYEHUS MPOAYKTA CIEHHAJIbHYIO apMmatypy (sdeliku Oe3 1HA)
IEMOHTUPYIOT M VAAJSAIOT €€ U IepeMellnBaoliee yCTPOHCTBO M3 MIJJaMOBOro amoapa.
BOKOBYI0 THAPOM3OIALMUIO IIJIAMOBOTO ambapa NOEeMOHTHPYIOT U TakkKe YIalsAlT U3
IIJIAMOBOTO ambapa.

[TpoAyKT CMEMMBAKOT C TPYHTOM C OMOLIBIO CTPOUTEIBbHON TEXHUKU -OyJIbI03€pOB,
HKCKaBaTOPOB W Jp. B pesynbprare mepememuBaHus oOpa3yeTcs CMeCh TPYHTOLIIAMOBAs
BJIaXHas.  BusyanbHbIi  KOHTPOJb  3aBEpPIIEHHUs]  TEXHOJOrMYECKOro  Imporecca
OCYILECTBISAIOT N0 JOCTHUXKEHUS OJHOPOIHOCTH U PABHOMEPHON OKPacKu CMECH.

Cmech TPYHTOINJIAMOBYIO CYXYIO MOJY4YalOT U3 CMECH I'PYHTOIIJIaMOBOHN BIaXHOH B
pe3yJibTaTe€ €CTECTBEHHBIX NpPOLIECCOB HcNapeHuss BoAbl B TedeHue 10-20 gHedl npu
TemnepaTtype okpykaroueil cpensl 20-25°C 1 HOpManbHOH BJIaXXHOCTU BO3JyXa.

ITonydyeHHast cMeCch TPYHTOLLIAMOBAs CyXas, KaKk TEXHOM€HHBIM I'PYHT HUCIONb3Y€ETCs B
KauecTBe 3aChIIKM LIJJAMOBOTO ambapa Ha MeCTe€ B TOJIE C BbIpaBHUBaHUEM pesbeda
MECTHOCTH.

Cmech TIpyHTOLIJAMOBYIO CYXYI0 Ppa3paBHUBAIOT CHELUTEXHUKOW, BO3BpAlLLAlOT

IUIOJOPOAHBIN CJIOW, paHee CHATBIM IPH BBIKABIBAHUU MBI O] IIJIAaMOBBIH amOap,



KOTOprﬁ BIIOCJIEACTBHUU 34CEBAKOT TpaBaMH, 3aCaAXUBAKOT ACPEBbAMU U KyCTaApHUKaM,

BO3BpAallarOT B CeJ'IbX03060pOT.
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®opmyJia uzodpereHust

1. Cioco® o0e3BpekrBaHMs OTXOAOB OypeHUsI CKBAKUH, COAEPIKAIINI: OTAEICHUE
OypoBoro mjamMa ot OypoBOro pacTBOpa, BHITPY3KYy OypOBOro IuiamMa B HIIAMOBBINA ambap,
XUMHKO-TEXHOJIOTHYECKYI0 00paboTKy IjiaMa A0 MOJy4eHUs] KOMIO3UILMOHHON CMeCH,
BKJIFOHAIOIIEH B TOM YUCJIe TYMUHOMHUHEPAJIbHBIII KOMIIOHEHT, U BO3BpAlEHNE B
3eMeJIbHBII 000POT Ha TEPPUTOPHUH, OABEPIIICHCS 3arpA3HEHUIO, TPOAYKTA, OJYUYEHHOTO
00e3BpeKUBAHNEM OTXOJOB OYpEHHSs, OTIMYAIOIIHUIICS TEM, YTO HAYMHAIOT MPOLECC C
MOHTa’Ka BHYTPH LIJIaMOBOTO ambapa pasnenutesieil OypoBOro mJjama yCTaH OBKOH
METAJUTMYEeCKOH apMaTyphl B BUE siueek 0e3 AHA, PACTIOIOKEHHBIX U 3aKPETUICHHBIX, O
KpalHeHl Mepe, 0 UX BEPXY, BBIIPYIKAIOT MO OTAEJIBHOCTH OYpOBOH IIJIaM BHYTPb
c(hOPMHUPOBAHHBIX STUYEEK, MPU 3TOM 00ECIEeUUBAIOT HAMOJHEeHHE Kaxxaoi mopsinka 80% mo
00beMy, XUMHUKO-TEXHOJOTHUECKYIO 00pabOTKy B TOM YHCJIe TYMHHOMHUHEPAJIbHBIM
KOMIIOHEHTOM BE€JyT MOPLUOHHO - OTAEJIbHO B KXKJON U3 siueeK MPU NOCTOSHHOM
nepeMeIlnBaHiy, KOJIMUYeCTBO TYMUHOMHHEPaJIbHOTO KOMIIOHEHTA BBOAAT U3 pacuera 3-5%
oT o0miero konnyecTsa OypoBOTO LIIaMa U OCYIIECTBIISIFOT €ro NePeMeIINBaHNE B
npenenax 30-60 MUHYT, KOHTPOJHUPYIOT 3HAYMMbIE TAPAMETPBI 10 AOCTUXKEHHUs 3HAYECHUN
HUKE TIPEIeNIbHO JONMYCTUMBIX KOHIEHTPALUH, 0CBOOOXKIAIOT IJIAMOBBIA amOap OT
METAJUTMYECKON apMaTypsl, JOOABJSIIOT IPYHT C BOCCTAHABJIMBAEMBIX TEPPUTOPHIA.

2. Crocob mo m. 1, oTnuyarouuiics TeM, 4To epeMelnBaHiue OCYLIECTBISIIOT CO
CKOpPOCTBIO nopsinka 30-60 000pOTOB B MUHYTY.

3. Cnoco6 mo 1. 1, oTnuyaromuiics TeM, 4To 00paboTKy B KaX 10l U3 sueek
OCYILECTBIIAIOT OCIEI0BATEIbHO.

4. Criocob mo m. 1, OTIMYAIHICS TeM, YTO TOPLUHOHHYIO 00pabOTKYy B HE CKOJIBKUX
sAYefKax OCYLIEeCTBISIOT OJHOBPEMEHHO.

5. YcrpoiicTBo st 00€3BpeKUBAHUS OTXOA0B OYpEHHs CKBAXKUH, OTJIHMYAIOIIEeCs
TEM, YTO OHO MPEICTABISIET COOON pa3eIUTENIN B BUE METAIIINYECKON apMaTypHhl,
BBITIOJIHEHHOM C BO3MOXXHOCTBIO MOHTakKa BHYTPH IIJIAaMOBOTo ambapa B CTPYKTYPY C
BEPTUKAIBHO OPUEHTUPOBAHHBIMHU siU€HKaMH O€3 JHA, MOBEPX KOTOPBIX BBHIMOJHEHA
MeTaJlINueCcKasi pelieTka, Ha KOTOPOU BBIMOJIHEHb! HAlPaBIAIOLINE B BUJI€ PEIbCOB C
nepemMeraeMoi mo HUM padouell MIoImanKkoi ¢ MECTOM AJISI OTIEPaTOpa U ¢ BO3MOYKHOCTBIO
pa3MeIneHNs Ha Hell peareHTOB U MepeMelnBainero OypoBoi miamM o00pyaoBaHHUS.

6. YCTpOUCTBO NO M. 5, OTIMYAKIIEECS TEM, YTO HANPABJAKIINE UMEIOT MO
NePUMETPY PELIETKH OrpaHUYUTENN X0oaa pabouei miomaaky Bo u3dbexaHue

COCKAaJIb3bIBAHUS MOCJIEIHEH.



7. YCTPOUCTBO NO M. 5, OTIMYAKOIIEECS TEM, YTO BIOJb HAMPABJSIIOLUIUX MO XOOY
paboueli MIoIanKy AJIsl €€ OCTAHOBKHU BO BpeMsl paOOThI BBIMOJHEHBI (PUKCATOPHI.

8. YCTpOUCTBO MO M. 5, OTINYANOLIEECs TEM, YTO OHO UMEET 3ALIUTHYIO KPBILIKY
MOBEPX MeTaJUTUIeCKOM PEIICTKH, OXBATBIBAOIIYIO BEPXHIOI0 MOBEPXHOCTD LIJIAMOBOI'O
ambapa BO uzbekaHHe KIMMAaTHUYECKUX BO3JEHCTBUI BHYTPb ambapa.

9. YcTpoicTBO 1O 1. 5, OTIMYAOINEECs TEM, YTO STYEHKU B BEPXHEH UX MIOCKOCTH
HUMEIOT pasMepnl 2X2 M.

10. YcTpo#icTBO MO 1. 5, OTIMYAIOIIEECs TEM, YTO OHO CHA0KEHO KOHTPOJLIEPOM C
MyJIbTOM YHIpPaBJICHUA OJIsI OCYIIECTBICHUA KOHTPOJIA JOCTATOYHOCTH BHOCHUMBIX

pP€arcHTOB, NEPEMECIINBAHUA U O663Bpe}KI/IBaHI/I$I.



Crniocob obe3BpexuBanus 0TX0A0B GypeHnst CKBANKHH U YCTPOHCTBO iA
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