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«...BOI'IpOC TEXHUKN €CTb BOMNPOC HE O BO3MOXHbIX crnocobax AencTBuS, a O BbIrOAHENLLMX. ..»

lpodh. B.A4. Ma4uHckul

CEJIEKTUBHAA OESVNHTEI PATOPHAA

AK

MBALIMA NMOPTNAHOUEMEHTA

OKOHOMUWKA AKTUBALUU —

MEYANBbHLIE PE3YNBbTATbI

Mpobnema akTnBaLuMu nopTnaHaLeMeHTa ¢
Lerbto MOBLILLIEHMS €ro MOMe3HbIX CBOWCTB Tak
e cTapa, kak U cam nopTrnaHauemMeHT. U Bce
e, HECMOTpPS Ha Jonrve rogbl TeopeTUYECKMX
M3bICKaHWI 1 HaTYPHbIX OMbITOB OTPaboTaHHOW
Ha CErogHsAWHWA LOeHb METOAMKW aKTUBaLMu
nopTnaHguemMeHTa, korga Obl 3aTpaTbl Ha ee
OCYyLLECTBMNEHME He npeBbilany 6bl 3aTpaT Ha
camo ero Npou3BOACTBO, He cyllecTByeT. MHo-
royUcrneHHble Nybnvkaumm, aKkcnnyaTupyrolime
TEMY YBENWYEHUsI aKTUBHOCTM MOpTNaHaLe-
MeHTa, B OCHOBHOW Macce npegraraioT MeTo-
[Obl BECbMa Jarekve oT peanuin NpakTU4ecKoro
MCNOMb30BaHUs!, Kak B 4acTu annapaTHoro obe-
crneyeHus, Tak U B 4YacTu 9KOHOMMUYECKON Lierne-
coobpasHocTu npegnaraembix pabot. Bmecte ¢
TEM yBENUYEHNE aKTUBHOCTM, @ B GOMNbLUMHCTBE
cry4asix npocto gopaboTtka nocTynarLiero Ha
npeanpusTMs NopThaHALeMeHTa 3aBOACKOro
W3roTOBMEHUS ANs NPUBEOEHNS EM0 B COOTBET-
CTBME C 3asiBMIEHHOW MapKoW, B Halle Bpems
npeacraenseTcs ocobeHHo akTyanbHon. imeH-
HO ceivac, korga o6bembl CTPOUTENLCTBA CTPe-
MUTENbHO pacTyT, AeduunT NopTNaHaLeMeHTa
oulyllaeTcs ocobeHHo ocTpo. B co3spasluerics
CUTyauum, Korga TOmnbKo Af1si NOBEPXHOCTHOIO
YAOBINETBOPEHNS MOCTOSHHO PAaCTYLLEro Crnpo-
ca, HeobxoaMMOo yBENMYNTL NPOU3BOACTBO Lie-
MeHTa ¢ 45-53 MnH. ToHH Ao 80-90 MIH. TOHH,
Oaxe KpynHbIM noTpebutensM NpUXOAUTLCS
MUPUTLCSI C 3a4acTyl0 KpanlHe HU3KOW W3Ha-
YanbHOM aKTMBHOCTbIO MOPTMaHAUEMEHTA U
npuobpeTaTe MaTepuan, e4UHCTBEHHOE LOCTO-
MHCTBO KOTOPOrO — Hanu4yme Ha cknaze.

OcTpbin geuunT nopTnaHguemMeHTa, cTas
HacTosien npobnemolrt COBPeMEHHOro CTpou-
TenbCTBa, NPUBOAUT K TOMY, YTO KpPYMHble Le-
MEHTHbIE 3aBOfbl COBEPLUEHHO HE 3auHTepe-
COBaHbl B NMOBbILLEHNM KayecTBa BbiMyCcKaeMow
npoaykumun. AXXMOTaXHbIN cnpoc obecnevmBaet
OTNUYHBIV COLIT MaTeprana COMHUTENbHbIX 40-
CTOMHCTB 1 HU3Koro kavectBa. K Tomy xe, MHO-
rme LeMeHTHble 3aBOAbl HAa CEroAHSALHNIA OEHb
NnonpocTy He B COCTOSIHUM YNy4YLLIWUTb Ka4ecTBO
BbIMyCKaeMomn NpoAyKLMN, TaK Kak U3HOC OCHOB-
HbIX POHAOB Ha KoHel, 1996 roga coctasnsn 57
%, a Ha Ha4ano 2006 roga yxxe nopsgka 70%.

Celyac cuTyaumusi MeAsieHHO Havana me-
HATLCS, XOTS rOBOPUTL O TOM, 4YTO Mpobrema
TEXHUYECKOTO TMEPEBOOPYKEHUSI OTEYECTBEH-
HbIX LEMEHTHbIX 3aBOoAoB Onu3ka k paspeLle-
HUIO, HE NpuxoauTbes. Tak, No pacyeTaMm cneuun-
anucToB, Ans MOAEPHM3aUMK U CTPOUTENBLCTBA
HOBbIX LIEMEHTHbIX 3aBOAOB HeobxoauMbl WH-
BecTuuun B pa3mepe 5.1-6.3 mnpa. gonnapos.
Mo AaHHbIM pa3nuyYHbIX UCTOYHMKOB, B Cryyae
3a0€epXKKN CPOKOB TEXHUYECKOro nepeocHalle-
HUSI OEWCTBYIOLUMX MNPeanpuUsTUiA LEMEHTHON
NPOMbILLNEHHOCTH, AednumnT uemeHTa k 2010
rogy npesbIcUT 20 MIH. TOHH.

Mono6Hble MPOrHO3bl 3acTaBMSKOT Cepbes-
HO 3agymaTbCsl O NepcrnekTUBax WCMorb3oBa-
HWSI NopTNnaHaUeMeHTa B CTPOUTENbCTBE, Aa U
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camoll cebecToMMOCTM Takoro CTPOWUTENbLCTBA.
Ecnn, B HacTosiee BpemMsi Npu OOCTaTOYHO
yMepeHHOM AeduumuTe, KayecTBO LIEMEHTa, B
OTAErbHbIX Cryyasix, He BblAEPXXMBAET HUKaKOW
KPUTWKM, YTO XKe CNyunTbCs Korga notpebHoCTb
B [JA@HHOM MaTepuarie MHOMOKpaTHO MpPeBbICUT
npennoxenve? lNpu 3TOM HapalmBaHue o6b-
€MOB NPOM3BOACTBaA MaTepuaria HU3KOro kade-
CTBa HE MOXET PaccMaTpuBaTbCs KaK BbIXOL U3
CcrnoxuBLUencs cuTyauuu. MNoBblleHe akTMBHO-
CTW NopTiaHALemMeHTa no3sonsieT 6ornee NofHO
MCMONb30BaTh MOTEHUMAmNbHbIE BO3MOXHOCTM
BSUKYLLErO, U OTKPbIBAET LUMPOKAE TOPU3OHTbI
CHWXeHMs pacxoda rnopTtnaHauemMeHTa npu no-
Ty4YeHUN M3Oenvin, HOPMUPYEMbIX MoKasaTernen
NMPOYHOCTM, MOPO30CTOMKOCTY U T.4. Mogo6HbIN
nogxopn, Korga CHwKeHue aeduumuta nopthaHa-
LeMeHTa JocTuraetcsa He Tonbko ©Gnarogaps
yBenM4eHuto o6beMOB Npon3BoACTEa, a B 60orb-
LUeW CTENeHN 3a CHET NOBbILLEHNS Ka4ecTBa Bbl-
nycKaemoii NPOAYKLMM, COKpPaLLEHUS MOTEPb NpW
XPaHEHUN U TPAHCMOPTMPOBKM, AOMKEH ObITb
npu3HaH eauHCTBEHHO BepHbIM. Tem Bonee yTto
NPOV3BOACTBO LiIEeMEHTa He siBnsieTcs 6e3ynpey-
HbIM B MNiaHe BO3AEWCTBUSI Ha OKPYXKakoLLyo
cpegy. ObGxurosass kapboHaTHasi TexHOMorus
NpoOM3BOACTBA MOPTMAHALEMEHTA CBA3aHHA C
GonblunMn ob6bemamu BbIGPOCOB B aTMocdepy
CO, , 4To BXOAMT B NPOTUBOPEUME C MEXayHa-
POAHBIMM NMPOrpaMMamMi 3aLLMTbI OKPYKatoLLEeN
cpeabl. OgHoro aToro hakta BMnonHe JocTaToy-
HO YTOObI NOHSITE, YTO NPOGNema HexBaTKuM NopT-
naHguemeHTa TpebyeT KOMMIEKCHOrO peLLeHus,
Korga yBenuyeHve o6bEMOB NPOU3BOACTBA
OOIMKHO COMPOBOXAATLCH W yry4lleHeM Kade-
CTBa BbIMyCKaeMOoW NpoayKLUN.

CnpaBennvMeocTu pagu HeobxoaMmo OoTMe-
TUTb, YTO MPOM3BOAUTENM LIEMEHTa faneko He
©OVHCTBEHHbIE BWMHOBHWKW KpanHe He adbdek-
TUBHOMO WCMONb30BaHNS ChIpbEBbIX U 3Hepre-
TUYECKMX PECYPCOB B MPOU3BOACTBE BSXKYLLMX
maTepuanoB. CBOI BKIag BHOCAT 1 HU3Kast KyIb-
Typa UCnonb30BaHusl LLEMEHTa B OTEYECTBEHHOM
CTPOUTENbCTBE, M CHUXEHWE €ro aKTMBHOCTU
Npy HemnpaBWUITbHOM XPaHEHWU U HEXBaTKa Ka-
YeCTBEHHbIX 3anonHuTenen ans 6eToHa, YTo Tak
)Ke BbI3bIBaET Nepepacxoq LeMeHTa.

M Bce e Bo3BpallasiCb K BOMPOCY Kaue-
CTBa OTEYECTBEHHOrO MopTnaHauemMeHTa npu-
XOAMTbCA MpuU3HaTb YTO cenvac, korga ero
HexBaTKa olyliaeTcsi 0CobeHHO OCTpo, a Tex-
HMYecKasi BOOPYXXEHHOCTb OTEYECTBEHHbIX Lie-
MEHTHbIX 3aBOA0B eLLe O4YeHb Aaneka oT MUpo-
BbIX CTaHAapTOB, OblNO Obl HAMBHO HagEATbLCS
Ha CKOpOe MOoBbILLEHNE KavyecTBa OTEYECTBEH-
Horo noptnaHguemeHTa. B atom cnyuyae ueHTp
TSKECTW pelleHns JaHHOW Npobnembl, BriosHe
MOXET NEepeMecTUTbCSH OT KPYMHbIX 3aBOAOB-
MOHOMOMMUCTOB K NPeanpuUsTUsIM CTPOUTENbHOW
oTpacnu, HemnocpeACTBEHHO 3aHATbIM B MpPO-
n3BOACTBE BETOHHBIX U3AEMUIA N KOHCTPYKLIUIA.
MM nHbIMKM crioBamu, LEeMEHTHble 3aBOAbl,
BbIMyCKaloLLMe MPOAYKUMIO YCPEOHEHHOW ak-
TMBHOCTW, MOTYT paccMaTpuBaTbCsi CKOpPEE Kak
NMOCTaBLUMKM CbIpbsl, @ HE FOTOBOrO NpoAykTa

TpebyeMbix xapakTtepuctuk. B atom ceete meto-
OVKa KOPPEKTUPOBKM CBOWCTB NOPTIaHaUEeMeH-
Ta, B TOM YUCIIE U YBENMUYEHUSI €r0 aKTUBHOCTH,
afpecoBaHHasi, MNpexae Bcero, npeanpusitu-
SIM CTPOUTENbHOM OTpacnu cpegHen u manow
MOLLIHOCTW, Morna 6bl KapAuHanbHO U3MEHUTb
CYLLECTBYIOLLYIO  MPaKTUKy  WUCMONb30BaHuUs
nopTnaHgueMeHTa.

TeopeTnyeckn KOPPEKTUPOBKA OCHOBHbIX
CBOWCTB NOpTNaHALeMeHTa BrOMHe BO3MOXHA.
Ha cerogHsilLHMIA AeHb HakonneH GoraTbii onbIT
yBENUYEHUs1 aKTUBHOCTU NOpTNaHAueMeHTa ny-
TEM MOBbILLEHUS ANCNIEPCHOCTU LIEMEHTHOrO Mo-
powka. OgHako, HECMOTPS Ha BnevaTnsoLme
pe3ynbratbl  nabopaTopHbIX  UCCreaoBaHWN,
[aHHasi MeToAMKa He Hallna NPUMeHeHUst B Npo-
M3BOACTBE CTPOUTENbHLIX MaTepuanos. MHoro-
UYNCMNEHHbIE MOMbITKN BHEAPEHUS] METOOMKM aK-
TMBaLUM MOPTNaHALEMEHTa HENOCPEACTBEHHO
Ha MecTax ero UCMonb30BaHUsl, He MpUBENN K
XenaembiM pesynsratam, 3MEKT NOBbILLEHUS]
BSDKYLLIMX CBOWCTB NOpTraHaLeMeHTa He NoKpbl-
Basl pacxofoB Ha ee ocyLlecTBreHne. [oatomy,
KOrga B Havarne JaHHOW cTaTbyu roBopunochb o6
OTCYTCTBUM METOAMKU aKTUBaLMW MOpTnaHa-
LieMeHTa, UMeNnock B BMAY HE OTCYTCTBUE BO3-
MOXXHOCTU aKTUBaLMK B NPUHLIMME, @ OTCYTCTBUE
3HEepronpoayKTUBHOMO cnocoba ee ocyLuecTBrne-
HWA, Koraa 3aTpaThbl 3HeprMmn Bbinm Gbl conocTa-
BMMbI C MOMYyYEHHbIMY pe3ynbratamu. Ha cerog-
HSILLHWUIA O€Hb UMEHHO B 9TOM HECOOTBETCTBUM U
KpOeTCsi OCHOBHas npobrnemMa akTvBauum nopt-
naHguemeHTa.

BnevaTnsioume pesynsraTtbl 3KCNEPUMEH-
TOB Tak WU He HaWmuM MPUMEHEHUST Ha MpaKTu-
Ke, 3allMLeHHble AMCCepTaLmm N NoryYeHHble
y4yeHble CTEMEHU He B cunax U3MEHUTb Cro-
XKMBLLYIOCS CUTYyaLMio, MOTOMY YTO 3KOHOMUYe-
ckasi LenecoobpasHocTb 6bina, ectb u byger
KpaeyronbHbIM KaMHeM BHepsieMblX B MNpo-
M3BOACTBO MHHOBALMOHHbIX MeTogoB. OcCHOB-
HOW MepoW BCEX TEXHONOMMYECKMX MpoLieccoB
BCeraa sIBMSNCS He TOMbKO CaM MONyYeHHbIV
NONoXUTENbHbIN 3OEKT, HO 1 3aTpaTbl Ha ero
ocyuwiecteneHune. Takum obpa3om, 3aragka ak-
TMBaUMU LEeMEHTa, KOrda C OAHOW CTOPOHbI Cy-
LLleCTBYHOLLME METOAbI MO3BONSIIOT YBENM4MBaTh
ero mapky ¢ M 400 o M 600-700, a ¢ gpyron
CTOpPOHbI, NpeanaraeMble MeEToAbI B HacTosILLee
BpPEMSI HE UCMOMb3YIOTCS B MPON3BOACTBEHHOWM
npakTuke, 06bACHAETCA O4eHb MPOCTO.

[a, pencrTButenbHO, MNpakTU4eckue BO3-
MOXHOCTW MOBBILLEHNST  BSXKYLUMX CBOWCTB
LeMeHTa CyLlecTBylOT. AKTUBALMSA LEMEHTa B
Npon3BOACTBE GETOHHbIX U3OENUIA Y KOHCTPYK-
uun, Morna 6bl B HEKOTOPOW CTEMNEHW CHATb
npobnemMy ero HexeaTKu, YyNy4yllWUTb KayecTsa
BbIMyCKaeMON MpoAyKUMW, CAenaTb BO3MOX-
HbIM OMepaTUBHYI0 KOPPEKTUPOBKY OCHOBHbIX
CBOWICTB BSXKyLUMX MaTepuanoB. OpgHako, Ha
CerofHsILUHUIA OeHb 3aTpaTbl Ha NpoBefeHve
aKTMBaUMM nopTrnaHAueMeHTa MHOrokpaTHO
NPEBbILLAIOT MOJTYYEHHY0 3KOHOMUYECKYIO Bbl-
rogy OT ee OcCyLlecTBrneHusl. Tonbko 3KOHOMM-
Yeckon He 3PPEKTUBHOCTLIO CYLLECTBYOLMUX



JKCNO3ULIMA 24B (44) okTabpb 2007 r.

MEeTOAOB aKTVBaLUW, MOXHO OOBSACHWUTL TOT
rny6oyanlunii KpM3nc, B KOTOPOM B HacTosiLLEee
BpemMsi npebblBaeT npakTka MCMonb30BaHWs
TOHKOMOMOTBIX BSXYLUMX MaTepuanax noBsbl-
LLIEHHOW aKTUBHOCTM.

MHoro4mcrneHHble MOMbITKM peLnTb Npo-
6rneMy nonyyYyeHVs BbICOKOAWCNEPCHBIX BSKY-
LWMX MaTepuanoB MpU CHWKEHUW YAENbHOro
pacxoga 3Hepruu, OO HacTosLEero BpeMeHu
He NpuBEenM K ycrnexy, B OCHOBHOM MO NpUYnHe
nN3Ha4yanbHO HeBepHO BblIBpaHHOro Kak camoro
cnocoba “3MenbYeHUsi LEMEHTHOTo 3epHa, Tak
N KOHCTPYKLMOHHO-TEXHOMOrMYECKUX napame-
TpoB o6opyaoBaHus.

CeropHs, korga Bblcokasi CTOMMOCTb NOPT-
naHpueMeHTa 3acTaBnseT NepecMoTpeTb yCTo-
ABLUYIOCH NPaKTUKy €ero WCMomnb30BaHWs, Ha
CcTpaHuuax cneunannampoBaHHbIX W3[aHWun,
canTax oupm Npon3BoanTENEN N3MeNLIUTENb-
Horo obopyaoBaHus, MHHPOPMALIMOHHBIX opy-
Max, TeMa yBEnuYeHUsi akTUBHOCTU BSDKYLLMX
maTepuanoB npuobpeTaer 0cobylo akTyanb-
HOCTb. 3ayacTyto, npeanaraemMbie MeToAbl Kak
OTHOCUTESbHO HOBblE, TaK U MMEIOLLME MHOTO-
NETHIOK UCTOPUIO, OKa3blBAOTCS BeCbMa Aane-
KW, N OT BO3MOXHOCTU MpaKTU4eCKoWn peanu3sa-
LMK, 1 OT 3KOHOMUYECKOW LienecoobpasHocTu
npepnaraemelx pabort. M npuynHa aToro Bce Ta
e, HeCOOTBETCTBME MONyYEHHbIX pe3ynbra-
TOB W 3aTpayeHHow dHeprun. lMpu aTom, Ham-
Honee yacto B 06CYXAEHUN TEMbl aKTUBaLMK
LeMEeHTa YNOMUHaAETCA METOAMKA YBENMYEHUS
[OMCMEePCHOCTU LIEMEHTHOrO MopoLuka unu fo-
MOSHATENbBHOrO Nomorna LeMeHTa 3aBOfACKOro
N3roTOBMEHUS, KOTOpas OObEKTUBHO ABMNSETCH
Haubonee anpobupoBaHHOM kak B naboparop-
HbIX YCNOBUSIX, Tak M NPU MacCoBOM MPOWN3BOA-
CTBe MopTnaHALeMeHTa.

OpHako, Kaxyliascs npoctoTa meTona
aKTMBaLUW LleMeHTa, NyTeM yBenuyeHns ero
ANCNEPCHOCTU, TauT MHOXECTBO MOABOAHBIX
KamHel, Gonee Toro, mMpu BceW [OCTYMHO-
CTW N TEXHUYECKOM COBEpLUEHCTBE AaHHOro
MeToAa OH HWKOrAa W HUFAe He Aasan noro-
XWUTENbHbIX Pe3ynbTaToB, 3a WCKIYEeHNEM
nabopaTopHbIX 3KCMEPUMEHTOB, FAe 3KOHO-
MU4eckas cocTaBnsoLas akTupaumm LeMeH-
Ta He yYnTbiBanace.

Mpn 3aToM nomon knuHKepa SBRSETCA 3a-
KIMIOYUTENBHOW TEXHOMOTMYECKON omnepauven
Npou3BOACTBa LieMeHTa, kasanocb Obl, U ero
aKTVBaLMs JOMKHA ABUraTbCA B HampaBneHun
yBENMYeHNs AMCNEpPCHOCTM MOPOLLKa, OAHAKO
3TO He Tak.

MponssoacTeo Bonblimx obbemMoB MaTe-
puana Ha LeMeHTHOM 3aBofe W akTuBauus oT-
HOCUTENbHO HeBOoMbLUNX NapTUiA, KaK 1 Nony4ye-
HWe MOPOLLKOB yaensHon nosepxHocTu Ao 3000
cM?/r unu 6onee 4500 cm?/r — 3TO TEXHOMOMMYe-
Ckvie onepaumu, NPeabsaBsoLME COBEPLUEHHO
pasHble TpeboBaHUA, Kak K camoi Modenu pas-
PYLIEHNS LEeMEHTHOro 3epHa, TaK U K U3mernb-
YnTensHoMy obopyaoBaHuto, 3a4eNCTBOBaHHO-
My B pabortax no aktusauuu. [oatomy, n cam
METO/, MOBbILLEHNS aKTUBHOCTU NyTEM YBEnu-
YeHUs1 AUCNEPCHOCTH, Kak U M3MenbiMTenbHoe
obopyaosaHue, TpaAMLIMOHHO MUCMOMNb3yeMoe B
NPOV3BOACTBE LIEMEHTa, COBEPLUEHHO He MNOA-
XOAMT AN ero akTueauuu Ha npeanpusaTusix,
3aHATbIX B NPOV3BOACTBE GETOHHBLIX M3Oenui
N KOHCTPYKUM. MpuunHa aToro, kasanocb Obl,
napafoKcanbHOro yTBepXxaeH!si KpoeTcs B He-
NUHENHOM yBenuMYeHnn pacxoda 3Hepruu, 3a-
Tpa4yMBaeMoW Ha rnonyyYyeHne matepuanos pas-
FINYHONM ANCNEPCHOCTN.

LIEHA AKTUBALUU —

BbIBOP CMNOCOBA

Bce TBepable matepuanbl M LEMEHTHbIV
KMWUHKEP B TOM YuUCIle, XapaKTepusyloTcst npu-
CYLIMM UM COMPOTMBIIEHUEM pa3pPyLUEHWIO,
npuyeM Ha pasHbIX CTYMNEHSIX TOHKOTO U3Merb-
YeHNs1 COMpPOTUBIIEHWE pa3pyLUEHUD Pa3nuy-
Ho. CyuiectByeT 0bL1ass 3aKOHOMEPHOCTb, YeM
MEHbLUE pa3Mepbl YacTULbl, TEM BbILLE PacXof
3aHeprun, HeobxoaMMON ANS ee paspyLUeHus.
Tak, Npy Momorie LUeMeHTa B LUapOBON Menb-
HUUe Ao ygenbHow noBepxHoctn 3000-3500
CM?/T, ee NPUPOCT MPaKTUYeCkn NponopLiMoHa-
neH 3atpaveHHon paboTe (Mo 3aKOHy PutuH-
repa). OgHako, npu 6ornee BbICOKMX CTEMEHSIX
N3MenbYeHUs1, Koraa NPoUCXoauT arnomepauust
TOHYaMLWMX YacTUyek, AanbHEenLunA npupocT
yOenbHOW MOBEPXHOCTW COMPOBOXAAETCS MO-
BbILLUEHHbIM PACXOAOM 3HEPIUM.

MomynMO yBenuueHus pacxoga 3SHepruu,
3aTpayMBaeMoVi HEMOCPEACTBEHHO Ha pas-
pyLUeHVEe LEeMEHTHbIX 3€peH, Mpu MX nomorsne
BbIOENAETCS 3HaYUTENbHOE KOMMYECTBO Ten-
na, BbI3bIBAIOLLErO HArpeB v MenwLux Ten, u
camoro nsmerne4aemoro matepuna. Yem Bbiwe
OMCNEPCHOCTb MoJSly4aemMoro npoaykta, Tem
BbILLE W €ro HarpeB Npv nomorne. YBenuyeHue
TeMnepaTtypbl LEMEHTHOrO KMUHKepa npu ero
U3MenbYEHUN, SIBIIEHNE PEe3KO OTpuULaTerbHOE,
oKasblBawllee BNUsiHAE Ha 3HepronoTpebne-
HVe, MPOM3BOANTENBHOCTE M 3PPEKTUBHOCTD
paGoTbl TOMOSBHOTO arperata. Tak, No AaHHbIM
C. M. POAKA n B. 3. MMPOLKOIO, Ha n3menb-
YeHWe KIvHKepa [0 YAeNbHOW MOBEPXHOCTU
2500 cm?/r npu Temnepartype 40° C 3aTpauvBa-
ercs okono 24 kBt *u/T, npu 120° C — 34 kBT *u/T
n npn 150° C — 39 kBT*u/T. Mpn TOHKOCTM NOMO-
na go 3300 cm?/r ¢ yBenMUyeHnem Temnepartypbl
maTepuana pacxop 3neKTpoaHeprum ewle 6onee
nosbiwaetcs (ao 130 kBT*u/T npn 150° C).

Takvum 06pa3oM, C TOUKM 3peHUsT ONTUMarb-
HOrO COOTHOLLIEHUSI KONMUYECTBA 3aTpayrBaeMom
3HEPIMU U [AUCMEPCHOCTU MOfly4aemMoro npo-
OyKTa rnokasatenb yAenbHOW MOBEPXHOCTU Ha
ypoBHe 2800-3000 cm?/r 06LEKTUBHO SIBMSIETCS
npegnoyTuTenbHbIM. K CroBy MOXHO ckasaTb,
YTO OTEYECTBEHHbIE LIEMEHTHblE 3aBOAbl, Bbl-
nycKaloLme npoayKumio OOCTOMHOIO KayecTBa
1 JopoXKallime CBOel penyTauuei, JoManbisaoT
LIEMEHTHBIV KIMWMHKEP OO O3Ha4YeHHOW umdpbl 1
He Gonee Toro. MpoucxoguT 3TO MOTOMY, YTO
Oaxe C y4eTOM yBeNnuYeHUst akTUBHOCTU LiEMEH-
Ta, MOBbLILLEHUSI €r0 Mapku, a, CriegoBaTernbHo,
W UeHbl, JanbHenWwmin NoMon nomnpocTy 3KOHO-
Muyeckn He BbirogeH. Cama BO3MOXHOCTb Bbl-
nycka BbICOKOAKTMBHOIO, ObICTPOTBEPAEIOLLErO
LeMeHTa, yaenbHasi NoBEPXHOCTb koToporo 6o-
nee 3500 cm?/r nogpa3ymeBaeT MCMoMnb3oBaHWe
COBPEMEHHOIO MOMOJIBHOMO U Knaccuduumpy-
toero obopyaoBaHuUs, NMPUMEHEHWE TEXHOMO-
TMYECKOM CXEMbl 3aMKHYTOrO LMKMa nomona
KIMUHKepa, a 3HauYMT CepbesHyto MOAEPHU3aLMIo
OeNCTBYOLWMX LeMEHTHbIX 3aBogoB. MiHave npo-
W3BOACTBO BbICOKOAKTVMBHOIO LIEMEHTa Monpo-
CTY HE MOXET ObITb peHTabenbHbIM.

OpHako [AaHHbI dhakT 3a4acTyo obxoasT
CBOVM BHVMMaHWEM CTOPOHHWKM MeToda akTuBa-
UMM NopTraHaueMeHTa 3aBOACKOrO M3roTOBIe-
HMSI NyTEM ero AononHuTensHoro nomona. Ho,
€CInv LLleMEHTHOMY 3aBogy C ero 6omnbLUnMMm 06b-
emMamy BbiNyckaeMol NpoayKuMn 1 arperatamu
M3MernbL4YeHUst BbICOKOW MOLLHOCTW, LUTATOM
TEXHOIONOB U MHXXEHEPOB, NPOV3BOACTBO BbICO-
KOAKTMBHOTO MOpTNaHALeMeHTa MonpocTy KO-
HOMWYECKU He BbIFOAHO, TO, Kak NpeanpusTue

cpedHel MOLLHOCTW, C €ro OrpaHMyYeHHbIMU
obbemamn nepepabartbiBaeMoro Marepuana,
CMOXET NOBbICUTb aKTVBHOCTb NOPTNAaHALEMEeH-
Ta 3aBOACKOrO U3roTOBMEHWS, MyTEM ero Jomnos-
HWTENbHOro MOMoNa, yAepX1BasiCb Npu 3TOM B
pamkax aKoHOMMYeckow LienecoobpasHocTun?

M Bce xe cnocob noBbILEHNA aKTUBHOCTM
nopTnaHauemMeHTa, Korga 3aTpaTthl Ha ero ocy-
LeCTBIIEHNEe OTHOCUTENbHO He BENWKW Cylle-
CTBYeT — 3TO MeTof CEenekTUBHOW Ae3nHTerpa-
TOPHOW aKTMBaLMKN NOpThaHALEMEHTa.

B ocHoBe paHHOro metofa NEXWT KOM-
NMeKCHbIN NOAXOA Kak K Bonpocam Bbl6opa
ONTUManbHON MoAenu paspylleHns LeMeHT-
HOro 3epHa, BO3MOXHOCTb KOPPEKTUPOBKM rpa-
HYNOMETPUYECKOro COoCTaBa LIEMEHTHOro Mo-
poLuKa U1, HakoHel, annapaTtHoe obecneveHue,
BbINOSIHEHHOE Ha OCHOBE MPOMBILLMEHHO BbIMy-
CKaeMoro TeXHONMOrM4eckoro 060pyAoBaHuS.

Ons Toro u4ToGbLI pas3obpartbCsi C CyTblO
npeanaraemMoro Metoga akTuBauuu noprnaHa-
LieMeHTa, npexae BCero, HeobxoaMMo MOHATb
Kakve haKkTopbl OKa3biBalOT OCHOBHOE BIMSHUE
Ha CBOWCTBa MUHEPArbHbIX BSXKYLUMX BELLECTB,
N C MOMOLLbIO Kakoro obopyaoBaHUst AaHHbIV
MeTod MOXeT OblTb peanun3oBaH Ha MpakTuke
Haunbonee adppeKkTUBHO.

DAKTOPbI, OKA3bLIBAKOLWWE BITUAHNE

HA CBOWICTBA MOPTNAHOLEMEHTA

XOpOLLO M3BECTHO, YTO MHOrME CBOMWCTBA
nopTnaHauemMeHTa, B TOM 4uUCne, ero akTUB-
HOCTb, CKOPOCTb TBEpAEHUS U Ap., onpeaens-
I0TCH He TONbKO XMMWYECKMM U MUHEparnoru-
YECKUM COCTaBOM KIMHKepa, HO U B OOnbLUOn
CTENEHN TOHKOCTbK MOMONa MpoAyKTa, €ro
rpaHyrnomMeTpuyeckumM coctaBoM u hopMo Ya-
CTUYEK MOopOoLLKa.

LieMeHTHbIV NMOPOLLOK B OCHOBHOM COCTO-
UT 13 3epeH pasmepom oT 5-10 go 30-40 Mkm.
OObIYHO TOHKOCTb MOMOMa MopThNaHALeMeHTa
XapaKkTepu3ylT ocTaTkaMu Ha cutax C pasme-
pom syeek B ceeTy 0,2; 0,08, a uHorga un 0,06
MM, @ TaKkKe yOernbHON NOBEPXHOCTbIO MOPOLL-
ka. [MopTnaHALeMeHT psiAoBOro kadyectBa W3-
menbyatoT fo octatka Ha cute Ne 008 5-8 % (no
Macce), LeMeHTbI ke BbicTpoTBepaetoLLme — 40
ocTatka 2-4% 1 meHbLue. lNpn 3ToM yaenbHas
NOBEPXHOCTb COOTBETCTBEHHO AocTuraet 2500-
3000 n 3500-4500 cm?/r n 6onee. OgHako, 3a-
BMCUMOCTb MEXy OCTaTkOM Ha cuTe U Moka-
3aTenemM yAernbHOW MOBEPXHOCTU LeMEHTHOrO
nopoLLKa AoCTaToyHO ycrnoBHa. bornee Toro, B
cnyyae ecrnv nomosn maTtepuana npov3Boawn-
CSl HE Ha MenbHWLE UCTUPaIOLLEro AencTBus,
B YACTHOCTW MenbHuLe HGapabaHHOW LLapoBoWi
Unv BUGPaLMOHHON MeNbHULE, a, HanpumMep, ¢
MCMOMb30BaHNEM W3MEeNbYMTENBHOro arperarta
yAapHOro AencTBusi, OCTaTok Ha CUTe HEe NMeeT
HMKAKOro OTHOLLEHMS! K YAENbHON NOBEPXHOCTYU
nonyyeHHoro Matepuana. CoOOTBETCTBEHHO,
OCTaToOK Ha cuTe, Kak, CTPOro roBops, M noka-
3aTenn yaenbHOW MNOBEPXHOCTU LIEMEHTHOIO
nopoLLKa He MOryT paccMmaTpuBaTbCs Kak Benu-
YMHBbI, CNOCOGHbIE AaTb pearbHy KapTUHY ak-
TMBHOCTU LeMeHTa. MOXHO TONMbKO OTMETUTB,
4YTO AMCMEPCHOCTb LIEMEHTHOrO MOpoLLKa, €ro
3epHOBOW cocTaB, hopma 3epHa, B OCHOBHOM
3aBUCAT OT BuAa MOMOILHOMO arperata, npu-
MEHEHUS OTKPBITOTO UMW 3aMKHYTOrO LiMKNa ns-
MernbYeHnsi, opMbl U pasmepa MenoLmux Ter,
ckopocTu cBo6OAHOrO yaapa npu Ae3uHTerpa-
TOopHOM crnocobe n3mens4eHus 1 T.40.

Mopo6Hble pacxoxaeHns Mexay peanbHbIM
NOnoXeHneM BeLLen U MHOTONETHEN NPaKTUKON
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onpeaeneHns Ka4ecTsa LieMeHTa no ero yaenb-
HOW NOBEPXHOCTU N MAaCcCOBOMY OCTaTKy YacTuLy
pa3mepom 6onee 80 MKkM OObSICHSETCS TEM, YTO
Knaccmyeckvm arperatom TOHKOro nomona Le-
MEHTHOIO KIMHKepa SIBNSETCH LiapoBas Mefb-
Huua. [oaToMy MeToabl onpedeneHust OXu-
[aeMol aKTVBHOCTW LieMeHTa Mo ero octaTky
Ha CUTe U CTPOMITNCb UCXOASA U3 OCOBEHHOCTH
rnomorna MeToAoM Pa3AaBnUBaHUS-UCTUPAHNUS.
Ho sBnsetca nu AaHHBIN MeToA M3MenbYeHUst
OencTBUTENbHO 3 MEKTUBHBIM MNPV akTUBaLun
orpaHn4eHHbIX 06beMOB LieMeHTa?

HEMHOI'O O TEOPUA

PASPYLLEHNA UEMEHTHOIO 3EPHA

PaccmatpvBasi ocCHOBHble Mopgenu paspy-
LUEHWS TBEPAbIX TES, B TOM YMCIIE U LLEMEHTHOTO
3epHa, MOXHO BbIAENUTL ABa TuUMNa paspyLuato-
wen aecbopmanmm, KoTopasi U BbI3bIBaeT pasae-
neHve obbekTa Ha OTAenbHble anemeHTbl. Kak
npu Apo6reHun, Tak 1 Npu TOHKOM U3MENBYEHUN
KYCKV UNn OTAENbHbIe 3epHa MaTepuaros B pas-
NUYHBIX MEXaHW3Max paspyLUeHUs nogBepratT-
CSl NMPEUMYLLECTBEHHO AEWCTBUIO CXMMAOLLMX
CuUI C ABYX CTOPOH (Hampumep, B LLEKOBbIX, KO-
HYCHBIX M ApYyrnx nopobHbIx Apobunkax, 6apa-
GaHHbIX LLIAPOBLIX Y BUOPALIMOHHBIX MEMbHULAX)
WX C OOHOWN CTOPOHbI (Hanpumep, B MenbHULax
CTPYWHbIX, A€3MHTErpaTopax Unu yaapHo-oTpa-
XaTenbHbIX apobunkax). B pesynsrate Bo3gen-
CTBUS CKUMAIOLLIMX CUIT B KyCKax M 3epHax ma-
Tepwana BO3HUKaIT HanpsbKeHUs!, NpUBOAsILLME,
npy JOCTUXKEHUM NPEAENbHBIX 3HAYEHUN, K pas-
pbiBy, C 06pasoBaHMeM Gornee Menkux YacTuu.
OB6beKkTUBHO, ONs pa3pylleHus TBepablX Ten
gedopmaums casura co cmeLleHnem (gencTane
CKMMaIOLLMX CUM C OOHOW CTOPOHbI) SBMSieTCH
boree npegnoyTUTENBHONW, Hexenn Aedopma-
uMs cxaTusl, OocyllecTBrsieMasi B pesynbrare
OEeNCTBUSI CKUMAIOLLMX CUMN C ABYX CTOPOH. JTO
obbsacHAeTCs, npexae Bcero, Tem, 4To 6onb-
LUIMHCTBO MaTepuarnos, WCMOMb3yeMblX B Mpo-
M3BOACTBE MMWHEparbHbIX BSXKYLUMX BELLECTB,
XapaKTepu3yHoTCst MPOYHOCTBIO Ha cxaTtue, B 6-
12 pa3 npeBocxoasiLLen NMPOYHOCTb Ha pacTshKe-
Hue. MNo3aTomy, MpY NX N3MENBYEHNM C UCTOMNb30-
BaHWEM MOMOIbHbIX arperatoB, pearm3ayoLmx
Mofernb paspyLlleHusi Ha ocHoBe Aedhopmauum
cKaTusl, SHeprum pacxogyeTcsi BO MHOro pas
bonbLue, 4em HeobxoamMmo no pacyetam. Hambo-
rnee sipKUM NpeacTaBUTENEM MOMOMbHbLIX Mexa-
HW3MOB [BYXCTOPOHHEro Harpy>eHusi, SBnsitoT-
ca bapabaHHble WapoBble MeNbHULBI, a TaKkke
MernbHULbI BUOpaLMOHHbIE. Tak BOT, B LLAPOBbLIX
MernbHULax Ha MonesHyo paboTy uamens4eHust
pacxogyetcs He 6onee 1,5-10 % Bcen nogsoan-
Mou aHeprun. OcTanbHas YacTb aHepruu nepe-
XxoOMT B 6e3BO3BpaTHO TepsiemMoe Tenno wnm
OpyrMMy crioBamu pacxoayetcst BrycTyto. Ho
MMEHHO 3TOT TWN NMOMOIIbHOrO 06opyaoBaHUS B
HacTosillee BpeMsi Hambonee LUMPOKO MCMorb-
3yeTcsa B MPOU3BOACTBE LIEMEHTa, Kak Ha aTane
NoAroTOBKM CbIPbEBbLIX KOMMOHEHTOB, TaK U Npwu
OKOHYaTeNbHOM NMoMorie KNuHKepa.

Ho ecnu wapoBble MenbHULbLI peanusyoT
SIBHO HE OMNTUMAarbHyl0 MOAENb paspyLUeHUs,
a UX KO3(hPUUMEHT MNONE3HOro AENCTBUA Tak
BbI3blBAIOLLE Masl, YEM Xe Torga MOXHO OOb-
SICHUTb TOT PaKT YTO, AAHHbIA TUM MOMOSbHO-
ro obopyaoBaHWs MOMy4url HaCTOMbKO LUMPO-
Koe pacnpocTpaHeHve. OTBET 3aknoyaeTcs B
ocoboii cneuudmke npou3BoacTBa LEMEHTa
cBA3aHHOW C Gonbwumy obbemamu nepepa-
GaTbiBaeMblx MaTepuanoB. B gaHHom cnyyae
BbIGOp MOMOIBLHOMO arperata B 6onbLuoi Mepe

onpeaensieTcss HeobxoauMMmon AMCNEPCHOCTHIO
npoaykTa, a Takke HaJeXHOCTbI U MPOCTOTOM
obcnyxvBaHust  obopynoBaHusl. U waposble
MENbHULIbI ABMSAOTCA MNPU3HAHHOW  KIacCUKoW
NMpoM3BOACTBA LEMEHTa, BOBCE He M3-3a Bbl-
Jarowmxcs nokasatenen apdeKTMBHOCTU U3-
MENbYEHUST UMM ONTUMANbHOrO PacxoAoBaHMS
noABOAVIMON 3Heprum, coBcem HaobopoT. B Ha-
CTOsiLLiee BpeMsi CyLLECTBYOT NOMOIbHbIE arpe-
raTbl, HANPUMepP MenbHULbI YAapHOro AENCTBUS,
B KOTOPbIX Pacxon 3NeKTPO3HEPTUN Ha eAUNHULLY
u3Merns4aemMoro mMatepuana nodtu B ABa pasa
HWKe MO cpaBHeHUo C BGapabaHHbIMK Lapo-
BbIMU MernbHMUuamn. OQHaKo MMEHHO LLapoBble
MernbHULbI 06GecrneyrBatoT noryyeHne GonbLmx
06bEMOB TOHKOAMUCMEPCHLIX MaTepuarnioB npu
[OCTaTOYHO BbICOKMX MOKA3aTesNsiX TEXHUYECKOM
HagexHocT obopyaoBaHus. B HacTosiLee Bpe-
MSI HMKakoe Apyroe nomorbHoe obopyaoBaHue
He MOXET KOHKYPMPOBaTb C LUAapPOBLIMU METbHM-
uamu B gene nepepabotkm Gonblunx 06beMOB
mMaTepuanoB, M MNPOU3BOACTBEHHAs MpakTuka
3TO NULLHWIA pa3 NoATBEPXKAAET.

Ho npou3sBoacTBo NopTnaHaLeMeHTa, koraa
BbICOKME 3aTpaTbl Ha ero M3roToBfieHne B He-
KOTOPOW CTEMNeHn KOMMEHCUPYHOTCS GonblunMmMu
obbemamu NpoM3BOACTBA, 3TO HE MOBbILLEHWE
aKTMBHOCTW OrpaHUYeHHbIX napTuii. MNprumeHe-
Hye GapabaHHbIX LapoBbIX MeNbHULL B NMPOn3-
BOACTBE NopTnaHauemMeHTa 310, Npexae BCero,
npuMep yaayHoro HauaeHHoro 6anaHca mexay
OVCTNEPCHOCTbLIO MPOAYKTA, PAcXoAoM 3Heprum
N TEXHUYECKON HaAeXHOCTbIO 06opyaoBaHUS.

OkoHoMuMYeckasi  3hPEKTUBHOCTL  Npu-
MEHEHUS] arperaTtoB U3MENbYEHUs] PasfnYHOM
KOHCTPYKUWMW, Npexae BCero, 3aBUCUT, OT Tpe-
GyemMow OucnepcHOCTM MpodykTa u 3aTpaT Ha
ee JocTukeHve. M B criyyae, ecnv aktMBaumst
nopTnaHaLeMeHTa 3aBOACKOrO W3roTOBMEHUsI
NpoBOANTLCS Ha MecCTax ero HermocpeacTBeH-
HOTO MCMOJNb30BaHWS, HaNpPUMep Ha MNpeanpu-
ATUM No Bbinycky XXb n3genuii n KOHCTPYKUUNA,
MMEHHO OT MpaBubHO BbIOpaHHOrO TUNa arpe-
rata u3amesisieHvst OyoeT 3aBUCETb SKOHOMMUYE-
ckasi LenecoobpasHocTb paboT no akTuBauuu
noptrnaHguemMeHTa. B aToi cBa3n obpaboTka
OrpaHMYeHHbIX 0O6bEMOB MOPTNAHALEMEHTa C
MCMOMb30BaHNEM MOMOILHOIO 0GopyAoBaHMUS,
peanuaylollero Mogenb paspylleHus-gedop-
Mauun CxXaTusi, 9KOHOMUYECKU OeccMbiCrieH-
Ho. VHbIMKM crnoBamu, GapabaHHble LiapoBble
MenbHWLUbI, TPaAMLMOHHO UCMOMb3yeMble B
NPOV3BOACTBE NOPTNaHALEMEHTa AJ1s nornyye-
HUs MaTepuana Tpebyemon AMcnepcHoCTU, He
MOryT GbITb MCNONb30BaHbI NPU €ro aKTUBALUN.
MpuyrHa aToro, CHkeHne apPeKTUBHOCTU N3-
MEnNbYEHNS U NOBbLILLEHWNE SHEPronoTpebneHust
npu nonbITkax yBEMUYUTb OUCNEPCHOCTb Npo-
JyKTa CBepxX ornpeaeneHHoro aHadeHnsi. OTcyT-
CTBME AEeNCTBYyOLWMUX NNUHUIA akTuBauuMm nopT-
naHguemeHTa (nabopatopHoe obopyaoBaHue
npoussogutenbHocTbio 10-500 kr/4, B pacyet
He MPUHMMAaETCA) MULLHUIA pa3 noaTeepxaaet
6GecnepcnekTMBHOCTb METOAA YBEMNUYEHUS AunC-
NepCHOCTM LLEMEHTHOTO NOPOLLIKA NyTeM ero [o-
MOSIHUTENbLHOIO NMoMora B YCTaHOBKax ABYXCTO-
POHHErO Harpy>XeHus — LWapoBbIX MefbHULaxX.

CnpaBegnueoctu pagn Heobxogumo OT-
METUTb, YTO MYTU NOBbILLEHNS 3PPEKTUBHOCTH
U3MEMNBbYEHUs, YBENUYEHNS NPOU3BOAUTENb-
HOCTU U CHWXKEHUs 3HepronoTpebnexus La-
POBbIX MeIbHUL, CyLLecTBYytOT, 6ornee Toro oHu
[OCTaTOYHO AaBHO M YCMELIHO UCMONb3YTCS B
npakTuke NPOU3BOACTBA BbICOKOAKTUBHOTO Obl-
CTPOTBEPAEIOLLENO LieMeHTa.
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NMOMON LEMEHTA

B SAMKHYTOM UMKNE

Bbiwe Mbl paccmaTpuBanu 0cobeHHOCTU
paboThl LWapoBbIX MEMNbHWL, PasnMYHOro Cro-
coba nobyxaeHus Menowmx Ten (MenbHUUbI
6apabaHHble U BMOpaUMOHHbIE), paboTatowmx
B OTKPbITOM LWMKIE W OCYLLECTBMSOLMX NOMON
martepuana «Ha npoxog». LlapoBbie mMenbHu-
Uubl ¢ BUBpALMOHHLIM NOBYXAEHUEM Merto-
lwmx Ten, paboTarolme no OTKPbITOMY LMKy,
B HacTosillee Bpemsi Haubornee dacto pac-
CMaTpuBAaKOTCS Kak arperatbl akTMBauum nopt-
naHguemeHTta. CyTb TEXHONMOrMYECKOW CXeMbl
OTKPBITOrO LiMKIa NOMOSIa, 3aKro4yaeTcs B TOM,
4YTO He3aBUCMMO OT criocoba 3arpysku U Bbl-
rpy3k1 namens4aemoro Matepuana (MenbHuLbI
HEenpepbIBHOrO NMBO LIMKNMYECKOro AeNncTBust)
3a oAuH npoxof, obpabaTeiBaeMblil MaTepuan
nonyyaet Tpebyemyto AnucnepcHoCTb.

Ecnv B MenbHWLY LMKNUYECKoro AencTeums
3arpy>aeTcsi Cblpbe, TO MOCMe onpeaeneHHoro
BpeMeHn 06paboTkM M3 MenbHWLbI pasrpyxa-
€TCsl rOTOBbIN NPoAYyKT. Tak BOT AaHHas cxema,
Tak Ha3oMnMBO npeanaraemasi Ans akTueauum
nopTnaHguemMeHTa, B NPOW3BOACTBE LEMEHTa
MCMONb3yeTCsl BCE peXe, Tak Kak cyMTaeTcs
06beKTMBHO ycTapesLuei. Bonee Toro, nonyye-
HVe BbICOKOAMCNEPCHOrO MaTeprana Ha Lapo-
BbIX MENbHULIAX OTKPbLITOrO LMKNa, npu coxpa-
HEHMMW Kakoro NMbo Hameka Ha 3KOHOMUYECKYHO
3 (EKTUBHOCTb B NPUHLMME HEBO3MOXHO.

OGbIYHO LWApOBbIE MESbHMLUBI C OTKPbI-
TbIM LMKIOM MW3MENbYEHUS MPUMEHSIIOT Ans
rnomorna KnvHkepa A0 YAEenbHOW MOBEPXHOCTU
2500 pexxe go 3000 cm?/r, B 3TOM crydae pac-
XOf, 3nekTpoaHeprum coctaensaeT 25-30 kBT y/T
npoaykta. [ns nonyyeHus uemeHTa C yaenb-
Hon noepxHocTbio 3000-3500 cm?/r u Bbiwe
NPUMEHSIIOT  0OblYHO Gonee  3KOHOMUYHbIE
MenbHULUbI, paboTalowme B 3aMKHYTOM LWMKIe
C BO3AYLIHbIMY KnaccugukatopaMmm, O4HO- Unu
[AByXKamepHble. Yallle UCnonb3yoT NOMOrbHbIE
YCTaHOBKM C AByXKaMepPHbIMU MeNbHULLAMW.

MpuHumMn paboTbl LWApPOBOM  MerbHULIbI,
paboTatoLLelt B 3aMKHYTOM LIMKIE CreayoLLnii:
N3MeNbYEHHBIV B LLIAPOBOW MeNbHULE MaTepu-
an noctynaet B knaccudukaTtop, rae u3 Hero
BbIJENSIOTCS YacTuLbl TeX pa3MepoB, Kakue
TpebytloTcst AnsA rotoBoro npogykta, a Gonee
KPYMHblEe 3epHa HamnpaBnsoTCS CHOBa B MeSlb-
HULY Ha AOMOMHWUTENbHOE M3MenbyeHue. Ta-
KM obpa3oM, u3 maTtepuana HenpepbIBHO W3-
BriekatoTcsl Hambornee OMCNEPCHbIE YacTUYKW,
KOTOPbIM OCOBEHHO MpuUCYyLlle CBOWCTBO arpe-
rMpoBaTbCs M NpUNUNaTh K MeNoWMM Tenam u
CTEHKaM MENbHWLbI, CHIKas!, Takum obpasom,
acbdekTnBHOCTL Nomona. bnarogaps nssneye-
HMIO BbICOKOAMCNEPCHBIX YacTul, Npou3BOAM-
TENbHOCTb MOMOJIbHBIX YCTaHOBOK BO3pacTaeT
Ha 20-30 %, npu 3TOM yAernbHbIVi Pacxop aHep-
rmm cHuxaetcs Ha 15-20 %.

Ha wapoBbix MenbHMUAx C Knaccuduka-
TOPOM CO034aeTcsl BO3MOXHOCTb MofnyyaTb Bbl-
COKOMpoYHble ObiCTpOTBEpAEOLWMNE LEMEHTbI
C yaenbHol noBepxHocTeo 3500-4500 cm?/r un
6oree, NPV MOHWXEHHOM COAEPXaHWUU B HUX
TOHYaNLIMX YacTuL, ObICTPO TEPSIOLWMX aKTUB-
HocTb. Kpome Toro, B LIApoBbIX MenbHULAX C
KnaccudukaTopoMm Co3fatoTCst  NMPEAnoOChINKn
K Nydyliemy oxnaxaeHuo maTtepmana, 4Tto, Kak
OTMeYaroch BbILE, MOMOXUTENbHO CKa3blBaeT-
Cs1 Ha ero U3MernbYeHnm.

[MomonbHblE KOMMMEKehl, cocTosime U3
arperaTtoB U3MenbYeHUs U Knaccudukaumm,
XapakTepuayTcs 60nbLlIO MaHEBPEHHOCTbIO
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B paboTe U NO3BOMSIOT BbIMycKaTb LEMEHTbI
C pas3nMyYHON TOHKOCTbIO MOMOMa Mpu MocTo-
AHHBIX 3arpy3kax ¥ pasmepax Memnowux Ten,
YTO COBEpLUEHHO HEOOCTMXKMMO B MeflbHULAxX
C OOHOKPaTHbIM TMPOXOXAEHVWEM MaTtepuana.
Tpebyemyio TOHKOCTb NMOMOSa ycTaHaBNMBatoT
COOTBETCTBYIOLLMM perynupoBaHuem paboTbl
Knaccudukatopa. Hepocrtatok 3Tux yCTaHo-
BOK — 1X Gonbluas CNoXHOCTb 1 CTOUMOCTb MO
CpaBHEHWIO C MeMnbHULaMu, paboTaloLwmmm no
OTKPbITOMY LIMKITY.

METO[bl CHMXEHWA 3ATPAT

OQHEPI U NPV NMOMONE LIEMEHTA

PaccmotpeHHasi TexHonoruyeckasi cxema
romMona martepuanoB B 3aMKHYTOM LIMKIIe, XOTS
1 obecneymBaeT BO3MOXHOCTb aKkTuBaLum nopT-
naHguemeHTa, cebecToMMOCTb NOBLILLEHUST €r0
aKTMBHOCTV BCE PaBHO OCTAeTCA AO0CTATOYHO
BbICOKOW. OfHaKo 3TO €OMHCTBEHHbIN JHEpro-
NPOAYKTUBHBIA CMOCO6 YBENUYNTL aKTUBHOCTb
nopTnaHaueMeHTa MeTOAOM MOBLILLEHWS ero
avicnepcHocTu. Beicokasi cToMMocTb NogobHbIX
paboT obbsiCHsIETCS, Mpexae BCEro, TeM, YTO
TOHKWI NOMON LIEMEHTHOrO KNMHKepa SBnser-
cs Hanbornee 3HEpProeMKMM NpoLieccoMm, a yBe-
NUYeHne AMCNEepCHOCTU LieMEHTHOro MopoLuKa
He BO3MOXHO 0e3 CepbesHbIX 3aTpaT 3Hepruu.
MIMeHHO Ha momon KrnvHKepa npuxoanTbesa Ao 70
% aHeprosaTtpat npv NPOU3BOACTBE LieMeHTa.

BTopasi npuunHa Bbicokon cebecTommocTu
nomMona nopTnaHaLueMeHTa SBMSeTCs Hu3Kas
3 peKkTBHOCTL NOMOMbHOrO 060pyAOBaHMS,
peanuayioLero Moaens paspyLUeHNs MeToAoM
[BYXCTOPOHHErO HarpyxeHus (aedopmauus
coxatus). LapoBble MenbHWLbI, ABASSICb Hau-
Gonee ApKMMK NpeacTaBUTENSIMU NMOMOSTLHOIO
obopynoBaHus pasfaBnyBatoLLe-ncTUparoLLEero
AencTaus, npu pabote ¢ BbICOKOAWUCNIEPCHBIMU
mMaTepuanamn XapakTepuayloTcs HWU3KOM ad-
dekTmBHOCTbIO, 1 KM ux coctaBnseTt B ny4-
LUeM cry4ae HeckomnbKo NPOLIEHTOB.

Takum obpasom, Ans Toro 4Tobbl Kapau-
HarnbHO YMEHbLUNTL Ce6eCTOMMOCTb akTuBaLum
nopTnaHauemMeHTa, Heo6xoaAMMO Npexae BCero
CHW3WTb 3aTpaThbl 3HEPIMK Ha paspyLUeHne Le-
MEHTHOTO 3epHa. [py 3TOM HYXHO Mpu3HaThb,
4yTo GOnblIOe YyMeHbLUeHWe 3aTpaT JHeprum
MOryT AaTb NWWb Te crnocobbl, NMpu KOTOPbIX
mMartepuansl MMeloLmMe MPOYHOCTb Ha cxatue
6onbLUYy0 HEXenu NPOYHOCTb Ha pacTshkeHue,
na3mens4anucb 6bl Nog BNVAHWEM NPSMBIX pas-
pbIBaKOLLMX BO3AEWCTBUMA Ha HUX, a HE B pe-
3ynbTaTe nepBOHaYarnbHbIX CXUMatOLLMX CUI.
WHbIMM crnoBamy B paboTax no akTvBauun
noptnaHguemMeHTa BbIMOMHSAEMbIX Ha MecTax
ero Mcnonb3oBaHus, korga obbembl nepepa-
6aTbiBaeMOro matepuana OTHOCWUTENbHO He-
BENVKM (MO MepKaM LieMEHTHbIX 3aBOAOB) JKO-
HOMWYEeCKM LienecoobpasHbiM SBMSATCS METOA,
YAAPHOro pa3pyLUeHnst UMK Kak ero eLue Hasbl-
BalOT AE€3VHTErpaTopHbIA MEeTOA.

Tak xe pAns CcHwxeHuss cebecToMMocTu
aKTVBauuy nopTnaHgLemMeHTa, NOMUMO  WUC-
nonb3oBaHusa Goree pauMoHanbHOM Mopdenu
paspyLUeHnsi LEMEHTHOro 3epHa, HeobxoaMmo
nonbITaTbCA COKPaTUTb 0ObEMBbI YacTul, noa-
nexalumx namernsyeHno. CooTBETCTBEHHO, Npu
COKpaLleHnn KonuyectTBa 0BbEKTOB paspylue-
HUSA, 3aTpaTbl 3HEPruM TaKKe CHUXalTCH, a
BMeCTe C Hell U yMeHbLuaeTcs cebecToMmMocTb
aKTuBaLmu.

Kak y>xe roBopunock paHblue, Npu NpoYnx
paBHbIX YCIOBUSAX, YEM Bbille AMCMEPCHOCTb
nony4yaemoro npogykTa, Tem GonbLue aHeprum

HeobxoaMMOo 3aTpaTuTb ANs €e AOCTWKEHWS.
OpyrumMn crioBamu, Yem MeHblle pasMep 4a-
cTuubl, TeM Gonblie aHeprun Tpebyetcs Ans
ee paspyLueHusi, 1 HaobopoT, YeM KpynHee Ya-
CTWLa, TEM MeHbLLE 3Heprun TpebyeTcsa ans ee
paspyLueHus.

B uenom cam npouecc TOHKOro momona
SIBNSIETCS BECbMa 9HEpProeMkum, n Tpebyet no-
BbILLEHHbIX 9HEepreTMyeckmx 3aTpar no cpaBHe-
Huo ¢ bonee rpybbiM namensieHnem. K tomy
e, TOHKMIA NOMOn noApa3yMeBa€eT MNOBbILLEHWE
WHTEHCUBHOCTW 3HEPreTU4YECKoro BO3AENCTBUS
Ha obpabaTbiBaeMbll Matepuan, u4To Bcerga
conpsbkeHo ¢ 6e3B03BpaTHON NoTepen meTan-
na 13-3a U3Hoca NOMOsIbHbIX OPraHoB, KOTOPLIN
TeM BbllLe, YeM TOHbLUEe YacTuLbl obpabaTbiBa-
emMoro martepuana (npy npoymx paBHbIX YCro-
BMAX). ToHYaMWmMe 4acTuubl MaTepuana npe-
NATCTBYIOT 3 hEeKTUBHOMY paspyLueHuto bonee
KPYNHbIX 3epeH, CHUXasi NPOM3BOAUTENBHOCTb
nomorbHoro o6opyaoBaHus 1 yBenmuneas ero
aHepronoTpebneHne. [oaTomy cBOeBpeMeH-
Hoe ydarneHve K3 30Hbl MoMora 4acTtuu, Ao-
cTuriumx Tpebyemoln TOHWHBI, obecnevmBaeT
noBbllLeHNe 3PPEKTUBHOCTU n3MensieHns. B
3TOM Crnyyae 3HauYMTENbHO MEHbLLE YacTuL, Ma-
Tepuana byaet nogsepratbesi 6e3pesyrnsraTHo-
My HarpyxeHuto, 4To obecne4mBaeT CHKeHne
3HeprosaTpar Ha TpeHue YacTul Mexay cobon
W UCKIIOYAET X NepensmerbyeHme.

BIIMAHWE 3EPHOBOIO COCTAB

HA OCHOBHBIE CBOMCTBA LIEMEHTA

ViccnepoBaHusa nokasbiBaloT, YTO addpek-
TMBHOCTb, MOMOMAa LEMEHTHOro KITMHKepa,
OLleHMBaeMasi Mo ONTUMaribHOMY rpaHyrome-
TPUYECKOMY COCTaBy NopoLLKa Y MUHUMArbHO-
My yOEnbHOMY pacxody 3NEKTPO3HEpPruun, Tem
BbilLe, YeM ObICTpee W NornHee BbIAENSOTCS
u3 matepuana Hanbonee ToHkue cppakumu, 3a-
TpyaHsoLWwme npouecc namensieHus. IMeHHo
Ha CBOEBPEMEHHOM YyAarneHuu 4acTuy Tpe-
6yemMoro pasvepa M OCHOBaHa TEXHOMNOrusi c
MCMONb30BaHMEM 3aMKHYTOro LMKNa rnomMona
KrnuHKepa, obecneuynBarolLlasi NonyYyeHue Bbl-
coKoamcnepcHoro GbICTPOTBEPAEIOLLEro NopT-
nanaueMeHTa, yaernbHas NoBepXHOCTb KOTOPO-
ro coctaensieT 3500-4500 cm?/r 1 BbiLe.

OpHako faneko He BCS Macca LeMEHTHO-
ro nopollKka HyXaaetcs B AONOMHUTENbHOM
U3MENbYEHUM MNPU €ro akTUeBauuu, noaTomy
pasfeneHue MCXOAQHOro Mnpoaykra no pasme-
py YacTuy sBMsieTcs OeWCTBEHHbIM CMOCOboM
CHWXEHUsi cebecToMMOoCTU akTuBaumm. MiIMeHHo
no 3aToMy paboTbl CBA3aHHbIE C MOBbILLEHVEM
BSKYLLMX CBOWCTB LIeMEHTa 3aBOACKOMO W3-
rOTOBINEHNs1 HEOOXOOAMMO paccMaTpuBaTh Kak
KOMMMEKC MEPOMNPUATUA, HamnpaBreHHbIX Ha
yBENMYEHUsT OUCMEPCHOCTU LIEMEHTHOrO Mo-
poLLKa 3a CYET KOPPEKTUPOBKU Er0 rpaHynomMe-
TPUYECKOro cocTaBa.

M3BECTHO, 4YTO UEMEHTHbI  MOPOLLOK
BECbMa HEOAHOPOAEH MO CBOEMY rpaHyromMe-
TpUyeckoMy cocTaBy, Goree TOro CTeMeHblo
HEOJHOPOAHOCTN BO MHOMOM OMNpeaensioTcs
ero (u3NKO-TEXHUYECKNe CBOWCTBA, B 4acT-
HOCTW paBHOMEPHOCTb TBEPAEHWUS, MPOYHOCTb
Ha pasHbIX CpoKkax TBepaeHus u T.4. PasHble
pakuMmM LEMEHTHOTO OpOLLKA OKa3blBalT
BMUSIHAE Ha MPOYHOCTb LIEMEHTa, W3MEHSIT
ero BofonoTpebHOCTb, NNAaCTUYHOCTb LIEMEHT-
HOro TecTa, W, HaKOHeL,, CKOPOCTb TBEPAEHUS.
B cBA3M ¢ aTMM psAg nccnegoBatenet peKoOMeH-
OyeT XxapakTepu3oBaTb aKTUBHOCTb LIEMEHTA He
TOMbKO MO YAENbHOM MOBEPXHOCTM NOPOLLKA, HO

1 no 3epHoBoMy cocTaBy. Tak, A. H. MBAHOB-
FOPO[OB nonaraert, YTO paBHOMEPHOE 1 Obl-
CTpoe TBEpAEHWE LeMeHTa AoCTuraetcs npu
crnegyoLwmx 3epHOBbIX COCTaBax:

3epeH menbye 5 mkm — He 6onee 20 %, 3e-
peH pasamepamm 5-20 Mkm — okono 40-45 %, 3e-
peH pasmepamu 20-40 mkm — 20-25 %, a 3epeH
kpynHee 40 Mkm — 15-20 %.

MHorouMcneHHble  UccnenoBaHus,  Mpo-
BOAMBLUMECS KaK B Hallel CTpaHe, Tak U 3a
py6GexoMm, Mo3BOMUMN BbISIBUTL CriedyLLyio
3aBUCMMOCTb MeXy KONMMYECTBOM 3EPEH Ornpe-
[OEeneHHoro pasMmepa M CKOPOCTbI0 TBEPOEHUS
nopTrnanguemMenTa. Tak, Yactuubl pasmepamu
0-5 MKM OKasblBalOT pelualollee BNUsHUE Ha
POCT MPOYHOCTU LEMEHTHOTO KaMHs1 B NepBble
Yyacbl TBepaeHus. IMeHHO OT vacTul 3Toro
pa3mepa HanpsiMyr 3aBUCST CPOKU HavarbHO-
ro cxBaTbiBaHWs nopTnaHauemMeHTa. YacTtuupl
pa3mepoM 5-10 MKM BNUSILOT Ha NPOYHOCTH Lie-
MEHTHOro KamHsi B 3-7 CyTOMHOM BO3pacTe, a
dpakums 10-20 MKM onpegensieT NPOYHOCTb B
28 cyTouHOM 1 Goree nosgHem Bo3pacTe. YcTa-
HOBMEHO, YTO, U3MenbYas OauH U TOT XKe KINH-
KEp M COOTBETCTBEHHO U3MEHSISI JOM0 YacTul
pasmepoM 5-20 MKM B 06LLen macce LeMeHT-
HOro nopoLuKa, MOXHO Norny4yaTtb noptnaHaue-
MeHT mapok 600, 700 n 700 BTL| (ab66peBna-
Typa BTL paclmdposbiBaeTca kak — GbICTpO
TBEpAEOLWNIA LEMEHT).

Takum obpa3oM, AN NOBbILEHUS aKTUB-
HOCTM nopTnaHgueMeHTa, nnbo obecrneyeHuns
BO3MOXHOCTU PErynupoBaHusi Npo4YHocTn Ge-
TOHHbIX W3AENUIA B pasHble CPOKWU TBEPAEHUS,
[OCTaTOYHO YBENMYMTb OO0 YacTul, onpeae-
NeHHOro pa3Mepa B 06Llell Macce LEMEHTHOTO
nopolLuka. YBenvyeHve npoLeHTHOro coaepa-
HUSI 4acTUL, HYXXHbIX Pa3MepoB €CTECTBEHHO
NPOUCXOAMUT 3a CYET AOMONMHUTENBHOIO U3MESb-
YEHNS KPYMHbIX LIEMEHTHbIX 3epeH, KoTopble B
[OCTaTOYHOM KOMMYEeCTBE MPUCYTCTBYIOT Aaxe
B BbICOKOMapO4HOM LiEMEHTE, HE FOBOPS YXe O
maTtepuane cpefHero kavectsa. EctectBeHHO
MOMOJS1 OTHOCUTENBHO KPYMHbIX LEMEHTHBIX 3€-
peH, TpebyeT MeHbLUNX 3aTpaT SHEPruU, No3To-
My ero ce6ecToMMoCTb, OTHOCUTENBHO NOMOona
TOHKUX YacTuL, HeBenuka.

MPUHUWMNBI CENEKTUBHOIO
M3MENBYEHNA LEMEHTHOIO 3EPHA
[ns Toro 4tobbl peann3oBaTb TEXHOMOMMIO
BbIGOPOYHOrO MMM MHaYe CEenekTUBHOMO W3-
MernbyeHns B paboTax no aktmeauuy noptnaHa-
LieMeHTa, HeobXxoauMO NpPOBECTM MEPBUYHYIO
Kknaccudukaumio matepuana, ana BblaeneHns
«BannacTHon» pakummn, cocTosLlien u3 4a-
cTuy Tpebyembix pa3MepoB, AOMOMHUTENbHOE
n3merbYeHne KOTopbIX He LienecoobpasHo.
TepMyH  «nepBuyHas»  Kraccudukaums
BBOANTLCS CreumanbHo, YTobbl OTpasuTb CyTb
MeToAa CenekTUBHOTO uaMenedeHuns. Ecnm B
NpOM3BOACTBE MOPTNaHALEMEHTa NCMOMNb3YeTCs
TexHororn4yeckast cxema 3amkHyTOro Likna us-
Merb4YeHUs, KOrga B NpoLecce noMona KrmHke-
pa, Yactuupl TpebyemMoro pasmepa U3BneKarTcs
y>Xe nocre nepBUYHOro Nomorna, B 3ToM crnyyae
MMeeT MeCTO Knaccudukaums «BTOpUYHas», Tak
Kak Knaccuduumpylowmn arperat pabotaer ¢
matepuanom, NpoLlefLLnM CTaauto NEPBUYHOTO
nsmenedeHns. MNpegnaraemeli MeToq MCMonb-
30BaHUsI «MEPBUMYHOMY Krnaccudmkauum npu
aKTMBaLMK nopTnaHAaueMeHTa, 3akroyaercsi B
TOM, YTO KnaccuULMpYOLLWIA arperat ycTaHaB-
nvBaeTcsa nepep NMOMOINbHOW YCTAHOBKOW, YTO
Mo3BONsieT NPOBECTV MNepBUYHOE pasfeneHve
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NnocTynaroLero Ha Nomon marepuana, a 3Ha4uT
BbIAENUTb LIEMEHTHbIE 3epHa HYXHOTO pa3mepa,
UCKITIOUMB UX Harpy>eHue B NMOMOrbHOM arpe-
rate. Yactuubl, npowegwme knaccudukaumo,
OTNPaBMsOTCA B MPUEMHbIA OyHKEp TOHKOO
NpOoAYKTa, YacTuUbl He NpoLUealIne Knaccugu-
Kauuio OTNpaBnsoTCs Ha NoMorn.

Takum obpas3om «nepBuYHas» knaccmdu-
Kauusi nopTnaHaLeMeHTa No3BoNsET BbIAENUTb
13 OCHOBHOW MaccCbl LLeMEHTHOIO MOpOLLKa OT
30 go 60 % yactuu, AanbHenwee M3mensye-
HWE KOTOpbIX HE TONbKO 3KOHOMWUYECKU He-
LenecoobpasHo, HO 1 BpedHO MO MPUYNHE KX
nepeunsmeneyeHus | Yoanenvwe «b6annactHom»
dpakunm 13 OCHOBHON MacCbl akTUBMpPyeMo-
ro LeMeHTa no3BonsieT CHU3NTb TpeboBaHus K
pPa3aMonbHOM MOLLHOCTW arperaTtoB M3Mensye-
HWSA U UCNONb30BaTb U3MENBYUTENBHOE 06GOopY-
[OBaHVe, NPOM3BOAMUTENBHOCTb KOTOPbIX MO Mo-
MOny Hwxe, YeM obLuas Npou3BoAUTENbHOCTU
TEXHOMOrMYECKOWM NIUHUW aKTUBaLMM NOPTNaHa-
LieMeHTa, 4TO GblNo COBEPLUEHHO HE BO3MOXHO
npu cTapbix CXemax akT1BaLuu.

OpHako, cama no cebe «nepBuYHasi» knac-
cuukaums, XoT 1 No3BONSAET B 3HAYUTENbHOW
CTENEHN YMEHbLUUTb Harpy3ky Ha MOMOJSIbHbI
arperar, Kak B 4acTu CHXeHUsi o6beMoB nepe-
pabaTtbiBaeMoro matepuana, Tak U B 4acTu
TpeboBaHW K AUCNEPCHOCTM MOMNyYaemoro
npoaykTa, 3TO ELLE He caM MeToZ CENEKTUBHOW
Oe3VHTerpaTtopHo aktuesauuu nopTtnaHgue-
MeHTa, a TOMNbKO ero CocTaBnsioLas.

B npuHumne Ans 4ONONHUTENLHOMO NoMona
BbIJENEHHON paKuuy MOXHO WCMonb3oBaThb
NoMOrsbHbIE arperaTbl PasnyHON KOHCTPYKLMK
B TOM 4ucrie 1 MenbHuuUbl 6apabaHHble Lwapo-
Bble U MenbHWLbl BUOpaLMOHHbIE, HO 3dhdeKT
aKTVBauuuM NopTnaHALeMeHTa B 3TOM Cryyae
OyaeT He MOMHbIM, NPUMEHEHNE arperaToB U3-
MenbYeHns yaapHoro aevicteus Oyaert B nobom
cnyyae npegnoytTutensHbiM. [puynHa 3Toro
3aKMYaeTcs B TOM, YTO LuapoBasi MenbHULA,
SIBNSAETCA NMOMOMbHBIM arperaTom, xapakTepu-
3yemMbIM KparHe HU3KOW u3bupaTenbHOCTbIO
N3MerbYeHUs.

[Ins npogykTa M3Mens4aeMoro METOA0M pas-
[aBnUBaHUA-UCTUPaHWS (MoZenb paspyLleHus
-gedopmaums cxaTtusl) CBONCTBEHEH BeCbMa
pa3HoobpasHbIi rpaHyNoOMETPUYECKUIA COCTaB,
KOTOPbIV NpefcTaBneH Menkumu (nepensmens-
YeHHbIMK), YacTuuamu (<S5MKM), yacTuuamm
OCHOBHOW «TOBapHOM» pakuumn (5-40MKkM) 1
KPYMHBIMW YacTuLamm, pasmep KOTOpbIX B Ae-
CSATKM pa3 MpeBbILLAET pa3Mep YacTul, «ToBap-
Hon» dppakumun. Npu 3TOM NPOLEHTHOE OTHO-
LLeHMe YacTuL, Kaxaon dpakumm u3meHsieTcs B
3aBWCUMMOCTM OT BUAA MEMNbHMULbI, MPUMEHEHNS
OTKPbITOTO UMM 3aMKHYTOTO LKA U3Mens4eHust,
pasmepa MenioLuX Ter, a Takke oT opmbl 6po-
HEMNMUT B LUAPOBbLIX MENbHULIAX, COOTHOLLEHMWS!
MexXay ANMVUHOW U AnaMeTPOM MENbHUL, CTENEHN
3anonHeHns kamep MenioLLMMU Tenamm 1 Leno-
ro psiga apyrmx akTopos.

B cnyyae, korga wapoBasi MenbHMLA MC-
nosnb3yeTcs Ans akTMBaummu NnopTnaHaLeMeHTa,
He3aBVCUMO OT rpaHyNIOMETPUYECKOro CocTaBa
MCXOQHOro mMaTepuana, KOHeYHbIA NpodyKT Oy-
[eT NpefcTaBneH TPemsi OCHOBHLIMU hpakum-
SIMU, KOTOopble ByayT COCTOSITb U3 NepensmMenb-
YEHHbIX YacTuL, cpeaHen dpakumm 1 KpynHbIX
yacTuu.

[Mpn yBenuyeHunm MHTEHCUBHOCTU BO3AEN-
CTBUSI Menoowmx Ten Ha obpabaTtbiBaeMmblii
matepuan, coepXaHve nepensmeribieHHbIX
YyacTul B nopoluke ByaeT AocTaTouHo GbICTpo

yBENMUMBaTLCH, NPU 3TOM, Mepexop KpymnHown
dpakunm B cpegHioo Byaet npovcxoautb 6o-
nee meaneHHo. OTcloAa MOXHO cenaTh BbIBOA,
YTO NpWU AOMOMHUTENBHOM MOMOSE BbICOKOAM-
CMepCHbIX MOPOLLUKOB Ha LUapOBOW MemnbHULE,
«ToBapHasi» ppakuus, NpeacTaBneHHas Ya-
CTLaMu cpedHero Avana3oHa pasmepoB B pe-
3ynbrate nepensMensyeHnst NepexoauT B Mer-
Kyto cppakumio, coaepkallyto TOHKME YacTulbl,
B TO BpPeMs Kak NpOLEHTHOe cofdepKaHue B Mno-
POLLKE YacTuL, KPYMHOW dopakummn B npouecce
nomora M3MeHsIeTCs OCTaTO4HO MEAJIEHHO.

W3MEHEHVE
TPAHYNOMETPUYECKOIO COCTABA
LIEMEHTHOIO MNMOPOLLKA B
3ABVCVMOCTW OT TUMA
MOMOIBbHOIO AIrPErATA

Huskasa un3bmpaTtenbHOCTb  M3MENbYEeHus,
KoTOopasi B LIEMOM XapakTepHa [Ans LiapoBbiX
MernbHUL, He 3aBWCUMO OT crocoba nobyxae-
HVSA Menowmx Ten (MenbHuubl 6apabaHHble,
BMOpaLMOHHbIE, NNaHETapHbIe, SNNUNTUYECKue
-LeHTpobeXHbIe), ycyrybnsieTcss oTCyTCTBUEM
BO3MOXHOCTW PerynmpoBaHus rpaHyfiomeTpuye-
CKOro cocTasa Morfy4aemMoro npogykra B nraHe
YMEHbLLUEHWS pa3MepoB YacTuL, cpegHen, Haw-
6onee BaxHOW dpaKLMK LLIEMEHTHOrO NMOPOLLIKA.
Tak kaK, UICTMPALOLLIMIA MOMOI — 3TO, NPEXae Bce-
ro KkpavHe pasHOObpa3sHblii 3epHOBOW COCTaB,
NPOLIEHTHOE OTHOLLEHWE OCHOBHbIX hpaKLmii
B FOTOBOM MPOAYKTE He 3aBMCWUT OT Aucrepc-
HOCTW ucxopHoro matepuana. Mpu nonbiTkax
YMEHbLUMTL pasmep 4acTuL, cpegHen dpakumm
ckaxxeM ¢ 40 go 20 MkM (He yBenuuuTb nokasa-
Tenu yaenbHoN NoOBEPXHOCTU, @ UMEHHO YMEHb-
WNTb CPeAHUA pa3Mep Yactuu), B pesynerarte
HeunsbupaTenbHOro pasgasnuBaioLle — UcTupa-
foLLero nomona, MomyTHO M3MerbYaeTcs Bechb
pasmepHbI psf LEMEHTHbIX 3epeH. BepxHas
YacTb cpegHen pakuuy NepexoauT B TOHKWN
nepensmenbYeHHbIN KNacc LEMEHTHbIX YacTuLl,
a n3menb4aeMble KpynHble 3epHa He ycrnesatoT
KOMMEeHCpoBaThb MOTEP cpeaHen dpakuun. B
pesynbrate Ha (hoHe yBenuMYeHus yaernbHoun no-
BEPXHOCTU LIEMEHTHOrO MopoLuka ukcmpyercs
COKpallieHne [onu Yactuly Hambornee BaXHbIX
pa3mepoB 10-20 MKM. A 4emM MHTEHCUBHEN UCTU-
patoLLee Bo3aelicTBre, Tem bonblue nokasarenu
YAENbHOW NOBEPXHOCTN LIEMEHTHOTO MOPOLLKa, a
BMeCTe C 9TUM U HonbLue TOHKMX YacTul, U TeM
MeHbLLIE YacTuL, cpeaHen dpakummn Tpebyemoro
pa3Mepa. [lonyyaeTcsa 3amKHYTbIA Kpyr, ecnuv
WHTEHCMBHOCTb MCTMPALOLLIEro BO3AENCTBUS He-
AO0CTaTo4Ha, B LIeMEHTHOM MOPOLLKe He yaaer-
CSl YMEHbLUMNTb NPOLEHT YacTUL, KPYMHbIX, ecrn
HanpoTVB U3bbITOYHa, MPOVCXOAUT NOMOSTHEHNE
Maccbl TOHKUX 4acTWL, B OCHOBHOM 3a CYET U3-
MerbYeHUs YacTUL, CPEeLHMX.

YunTblBas, 4TO AN paBHOMEPHOrO TBEp-
AEHUS LIEeMEHTHOr0 KaMHSi NMOMWMO  MernKoWn
dpakumm (5-10 MKM), okasbiBalowweln onpege-
nswoLwee BNUSHAE Ha POCT MPOYHOCTU B Ha-
YanbHble CPOKV TBEpAeHUs, Takke Heobxoau-
mMa n dpakumns cpegHsas (10-20 mkm), kotopast
onpefensieT MPOYHOCTb LEeMeHTa B nepBble
Hedermu n mecsiupl Habopa npoyHocTn. OTCyT-
CTBME BO3MOXHOCTU MOBMUSATb Ha rpaHyrnome-
TPUYECKWI COCTaB LIEMEHTHOro MopoLuka npu
noMore Ha LUIapoBOW MenbHUUE, NpakTU4ecku
He OCTaBnseT HafeXAbl Ha MonyyYeHne marte-
pvana, noBbllLeHe akTUBHOCTH KOTOPOTO B Ha-
YarnbHble CPOKN TBepAeHUs1 He obopaynsanoch
Obl CHVDKEHMEM MPOYHOCTU Y MOPO30CTOMKOCTH
B MOCMeAyoLLEM.
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HeopHopogHOCTL 3epHOBOro coctaBa Mo-
pOLLIKa, MOMyYEHHOTO B pe3ynsrate M3MensYeHnst
METOAOM MCTUpaHUs, Takke noaTBepxaaer u
YCTOSIBLUASICS NPaKTVKa onpeaeneHns yaensHon
NMOBEPXHOCTU LLIEMEHTHOrO MOPOLLKA MO OCTaTKy
Ha cute Ne 008. Tak, octaTtok 5-8% (no macce),
XapakTepeH AN LeMeHTa, W3Mens4aemMoro Ha
LUApOBOM MerbHULE, YyOenbHas MOBEPXHOCTb
koTtoporo 2500-3000 cm?/r. [laxke 6bicTpoTBEp-
el BbICOKOMAPOYHbIV LIEMEHT C yAernbHOM
noBepxHocTbio 4500 cm?/r 0BbI4HO UMeeT 2-5%
YyacTuy pasmepamu 6onee 80 MKM.

MeToa yaapHoro namensieHns LeMeHTHOro
3epHa, HaNpoTMB XapakTepu3yeTcs 4OCTaTOYHO
y3KOW rpaHynomeTpuen, MpoLeHTHoe copep-
XaHue B NOPOLLUKe YacTul, cpeaHei dpakumm
npu M3Mens4eHUn martepuana MeTOAOM CBO-
6oaHOMO yaapa ropasfo Bbllle, HeXenwu npu
Apyrux cnocobax nomona. [1oaTomy, OCHOBHOW
NPUPOCT MPOYHOCTM LIEMEHTa, aKTUBUPOBAH-
HOro ygapHbIM MeTogoMm, HabniogaeTcs He B
nepBble Yackl TBepAeHUs, a cnyctsa 3-7 CyTOK.
Yto obbsicHsIeTCs1, Npexae BCero, BbICOKON U3-
6upaTenbHOCTLIO M3MeNBYEeHUst METOLOM CBO-
6oaHoro yaapa.

Mpu yoapHoMm, Unu Kak ero elle HasblBaloT
AE3UHTErpaTopHOM M3MenbYeHUN LieMEHTHOro
3epHa, rpaHynoMeTpusi Mony4yaemoro NpoaykTa
B OCHOBHOM 3aBMCUT HEMOCPEACTBEHHO OT CKO-
pocTn cBoboaHoro yaapa. Tak, Ans paspyLue-
HWS LIeMEHTHOro 3epHa, B 3aBUCMMOCTM OT ero
pa3vepa, Heobxoguma CTporo onpegeneHHas
3HepreTvka ygapHoro Bo3gencTaus. Yem Bblwe
CKOPOCTb MOMOMBbHOrO opraHa (Ans [esvHTe-
rpatopa, LEeHTPOOeXHO-yaapHOW MernbHULbI)
MM CKOPOCTb CamMoW paspyLlaemMon YacTuubl
(ans cTpyrHOW MenbHULbI), TEM MeHblue pas-
Mep YacTul, B rOTOBOM MpOAyKTe. YuuTbiBas
BbICOKYIO rPaHynoMeTpuyeckyio ogHOPOAHOCTb
maTepuana, nony4yeHHoro B pesynerate yaap-
HOrO M3MENbYEHUsl, MOXHO cAenaTb BbIBOA O
CaMOM XxapakTepe Takoro UsmerbyeHusl.

Ecnu npu nctmpatowiem nomone paspyLua-
olwee BO34eNCTBME MOMOMbHBIX OpraHoB OT-
paxaeTcs Ha BCeM acCopTMMEHTe pasmepoB
YacTuu, TO Npy yOapHOM M3MeNsL4YeHUn paspy-
LUAKTCA NUWb Te YacTuubl, pa3Mep KOTOpbIX
COOTBETCTBOBAS MHTEHCMBHOCTU YAapHOTo BO3-
AdevicteusA. inn gpyrumn cnosamu, npu Heao-
CTaTO4HO MOLLHOM yAape, N3Mernb4atoTCs Tomnb-
KO OTHOCWUTENBHO KpynHble, MarnoaKTUBHble
LieMeHTHbIe 3epHa, He JOMONOTble 3aBOACKAMU
LapoBbIMM MenbHuuamu. Ecnn ckopocTb yaa-
pa OymeT yBenuyeHa, HayHeTCs paspyLueHue
«XBOCTOB» cpefHel pakumm, ecrnm CKOpoCTb
yAapa eLle NoBbICUTbCA HAYHETCH YMEHbLLEHWE
pasMepoB cpefdHen, a 3aTeM U BepxHen 4acTtu
«cpegHen» pakummn u Tak ganee.

MHorouvcneHHble OnbITbl MoKasanu, 4To y
nopTnaHaueMeHTa, MMeLoLLLero ocTaTok Ha cuTe
Ne 008-20%, B pesynsrate Ae3NHTErpaTopHOro
N3MENbYeHUst U KaK CneacTBME BbipaBHUBAHUS
3epHOBOr0 COCTaBa CpedHen 4YacTu, YacTuubl
pa3mepamun 6onee 80 MKM nepexoaaT B cpea-
HIOIO dopaKumio € pa3mepamu yactuy, meHee 40
MKM. VIHBIMW crioBamu, KpynHble HeaKTVBHble
LieMeHTHble 3epHa B pe3ynsTaTe yAapHOro us-
MernbYeHNsi, NEPEXOAAT B aKTUBHYIO CPEOHIO
bpakumio, oKa3sbliBaloLLyl0 OCHOBHOE BMUSIHUE
Ha NPOYHOCTb LIEMEHTHOrO KaMHsi B nepBble
OHW, HEeQEenu N MecsiLbl ero TBEPAEHUS.

MIMeHHO BbicOkasi M3bupaTenbHOCTb Ae-
3MHTErpaTopHOro usmernbyeHns obecneyvsaert
BO3MOXHOCTb  MOMYyYEHWs1  aKTUBMPOBAHHO-
ro nopTnaHaueMeHTa CpefHuX nokasaTenew
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YAENbHOW MOBEPXHOCTW, HO C MOSMHbIM OTCYT-
cTtBueM octarka Ha cute Ne 008, n upesBblyain-
HO MarnbIM ocTaTtkoM Ha cute Ne 006.

COOTHOLLUEHME OCHOBHbIX (pakuui Le-
MEHTHOTO 3epHa Mocrie nomorna HarnsgHo Je-
MOHCTPUPYIOT  MpunaraemMble  FMCTOrpaMMbl,
no3eornsolme onpegenvTe NPOLEHTHOe Co-
AepXaHnsa YacTul, pasnuyHbIX pa3MepoB B Lie-
MEHTHbIX MOPOLLKaX COMOCTaBUMOW YOernbHON
NMOBEPXHOCTU, HO MOMYyYeHHbIX Ha pasHbIX Mo-
MOTbHbIX arperaTax.

Kak BMOHO M3 MpedcTaBreHHbIX HKe Tu-
cTorpamm, FnaBHOE OTNMYME MOPOLUKOB, MONy-
YeHHbIX Ha pasHbIX MOMOJBbHBIX arperarax, 310
NPOLEHTHOE OTHOLLUEHME OCHOBHbIX paKumi.
MaTepuan, moMon KOTOpOro MpousBogurics Ha
LLIApOBOM MeSIbHULE, XapakTepu3yeTcs OTHOCW-
TENbHO GONbLUMM KONMUYECTBOM TOHKUX YacTul,
pa3Mepamy MeHee 5MKM, 1 BbICOKAM copepa-
HMEM KpYMHbIX 3epeH pa3mepamu 6onee 40 Mkm.

Mpw 3TOM rnaBHom NpobnemMoii NoBbILLIEHUS
cogepXaHus TOHKOW hpakuum B CreacTBum ne-
pen3mMernbsYeHNs LEMEHTHOrO 3epHa, SBMNSeTCH
[axe He CHWXEHUEe NpPou3BOAMTENbHOCTU MO-
MOMbHOro 060pyA0BaHUS 1 He NOBbILLEHKE pac-
Xxofa 3Hepruu, 3aTpayvBaemon Ansa Gecuenb-
HOrO CBEPXTOHKOro rnomona. ToHkMe Yactuubl,
pa3mepomM meHee 5 MkM, 6onbLLOe KONMYecTBO
KOTOpbIX 0bpa3syeTcs Npu pa3fgasnvBaloLle-mc-
TUpatoLeM U3MEeNbYEHUN, CNOCOBHbI CHU3UTb
NPOYHOCTb LIEMEHTHOrO KaMHsi. VIMeHHO n3-3a
nepen3mMerns4eHns LEMEHTHOMO 3epHa B psae
Cry4YaeB akTMBHOCTb MOPTNaHALEMEHTa, B pe-
3ynbTaTte AOMNOSIHUTENBHOIO NoMora, He TOMNbKO
He yBenmumBaeTcs, a HaobopoT CHMXaeTCs.

MNPUYUNHBI N MOCNEACTBUA

NEPEN3MENTBMEHNA LEMEHTHOIO

3EPHA

XOpoLwo M3BECTHO, YTO Ype3MepHoe W3-
MernbYeHne LLIEMEHTHOTO 3epHa He Bceraa Lerne-
coob6pasHo, a Npu onpeaeneHHbIX yCnoBusx co-
BEpLUEHHO He AONYCTUMO, Tak Kak YyacTuyku 1-3
1 naxe 5 MKM GbICTPO rMApaTUPYIOTCS Brarow
BO3[yXa yxe NMpu KpaTKOBPEMEHHOM XpaHeHUn
LIEMEHTOB Ha ckrafax, YTo 3Ha4YUTeNbHO CHU-
aeT aKTUBHOCTb matepuana. B cnyvae ecnu
aKTVBauuMsi NopTnaHaLeMeHTa NpoBoANTLCA Ha
MecTax €ero MCromnb30BaHWsl, YTO MCKMovaet
€ro AnNUTenbHOe XpaHeHWe, NepenamMeribieHus

LEMEHTHOrO 3epHa TakkKe HeobxoaMmo W3-
OeraTb, Tak Kak BbICOKOAMCMNEPCHbIE YacTULbI
pa3mepamMu MeHee 5 MKM Mpu 3aTBOpPEHUN Lie-
MeHTa BOZOW rmapaTupytoT HacTosbko BbiCTpo,
YTO MPAaKTUYECKN He y4acTBYHOT B MOCreayto-
wem ero TBepaeHun. B pesynbrate BbICOKO-
aucnepcHble YacTulbl, Ha NoNyYeHne KoTopbiX
Oblna 3aTpayeHa NbBUHAsA AONSA NOABEAEHHON
3HepruyM, B TBEPAELEM LEMEHTHOM KaMHe
UrpaloT porib MENKOro 3anonHUTENS, Tak Kak X
rmapataumsi 3akoH4unachb 3agofnro 40 Havana
rmgpaTtaumm vactuy 6onee KpynHbix. IMeHHO
no 3aToMy, Ans Toro 4Tobbl o6ecneynTb paBHO-
MepHoe M ObICTpoe TBepaeHue LeMeHTa, Co-
OepXaHue Yactul paamepamu MeHee 5 MKM He
normkHo npesbliwatb 20%. B npotuBHom cnyyae
acTadeTa paBHOMEPHOro TBEPAEHUS MPU CTPO-
ro nocregoBaTenbHON ruapataumm LeMEHTHbIX
3epeH HeobXxoauMbIX pa3mepoB, Byaer Hapy-
LIeHa, YTO HEeraTMBHO CKaXeTCsl Ha NMPOYHOCTU
LEMEHTHOIO KaMHsl, TG0 6ETOHHOIo N3genus.

Ewe pas, Bo3Bpallasicb k Bonpocy onTu-
MarnbHOro rpaHysIoOMEeTPMYECcKOro cocTasa Le-
MEHTHOrMO MOPOLUKA, XOTernocb Obl OTMETUT,
4yTO GOMBLUMHCTBO pa3oyapoBaHWI MpakTuye-
CKUMW BO3MOXHOCTSIMM aKTUBALMW MOPTNaHa-
LeMeHTa, NPOUCXOAUT TOrAa, KOr4a OCHOBHBIM
cnocoboM yBenuMyeHuss ero akTMBHOCTM, n3bu-
paeTcsi METOA MOBbILIEHUsT AucnepcHoctu. B
Ccry4ae ecnv noMoribHbIM arperaTom BbiCTynaeT
BMOpaUMOHHaa MenbHWUa, pe3ynbTaTbl Takown
aKTMBaLUM OYeHb NErko nporHosmpytotcs. Mpu
WHTEHCMBHOM NMOMOMEe LIEMEHTHOrO MopoLuka ¢
UCMOMb30BaHNeM MenbHULbI pa3gaBnuBatoLLe-
UCTMpaIoLLEro AeNCTBUS, ero rpaHyrioMeTpuye-
CKU cocTaB mameHsieTcs. CpefHss dpakums
npeacraeneHHasa yactuuamm 10-40 MKMm, KOTO-
pasi 1 onpegensieT NPO4YHOCTb LLIEMEHTHOMO Kam-
Hsi B NepBble Heflenv 1 Mecsiubl, B pesynsraTte
nepeusMenbYeHUst NeEpeEXoamnT B pa3psj YacTuy,
pa3vepoM MeHee 5 mMkm. [Mpu 3aTBOpEeHUn no-
NYyYEHHOr0 «aKTMBUMPOBAHHOIO» LEMEHTa BO-
OoW, cHavana dukcupyeTcst HebbiBanbld pocT
NPOYHOCTM, KOTOpas obecneumBaeTcs 3a cyeT
GbICTPON rmapartauum TOHKMX YacTul. VMIMeHHo
3TOT 3PEKT YaCTO NMPUHUMAETCS, a NOTOM U
BblJAETCs 3a aKTMBauuio LemeHTa. Bcnep 3a
naBuMHOobpa3sHbiM HabopoM MPOYHOCTU  Le-
MEHTHOrO KaMHsi HacTynaeT nepwvog crtabu-
nu3aumm, a 3aTeM U CHUXKEHUE MPOYHOCTHBIX

nokasatenen. [lepeBoa cpeaHen dpakumm
LEMEHTHOrO 3epHa B MenKyk dpakumio, no-
NpoCTy NULIAET HaYaBLUMIACS POCT NPOYHOCTU
LIEMEHTHOTO KaMHS1 NTOTMYECKOro NPOAOIHKEHUS.
3a TOHKMMM YacTMLaMmn NpakTU4ecKn cpasy xe
HauuHatoTcst Gornee KpynHble LEeMEHTHbIE 3ep-
Ha, YTO He No3BornsieT 4OOUTLCS paBHOMEPHOIO
Habopa NPOYHOCTN Ha MPOTSHKEHUN BCErO CPO-
ka TBepaeHusi. Takum obpasom, cpeaHsisi, Hau-
6onee nomnHoueHHas dpakuusi Yacto GbiBaeT
npuHeceHa B xepTBy addeKkTa «NceBAoaKTH-
BaLMU» NopTnaHaLeMeHTa.

MTaK, LeMeHTHbIN NOPOLLIOK, MofyYyaeMbli B
LIapOoBbIX MernbHMLax nboro cnocoba nobyx-
[AEHUs MEMIOLLMX Ter, XapakTepuayeTcs LWnpo-
KMM 3€pHOBbLIM COCTaBOM, PV 3TOM MPOLEHTHOE
codepXaHne OCHOBHbIX (paKuui LIeMEHTHOrO
3epHa He NoaaaeTcs onepaTuUBHON perynmpoBs-
ke. B To e Bpems, npu akTuBauuu noptnaHa-
LileMeHTa COBEPLUEHHO HEOBXOAMMO MNonyYeHne
matepuana y3koW rpaHynoMeTpum KMEHHO
cpenHen dpakuum (10-40 Mkm), KoTOpasi AOMK-
Ha MOMONHATLCA B pe3yrnbrate M3Menb4eHUs
KPYMHbIX, MaroakTUBHbIX LLIEMEHTHbIX 3epeH. B
3TON CBSA3W, TONbKO MPW UCMONb30BaHUM arpe-
raToB U3Merb4YeHNS YAApHOro AeNCTBUS, Taknx
KaK [e3nHTerpatopbl, LEeHTPOoGexHO-yaapHble
MenbHULBI U T.A4., CTAHOBUTLCS BO3MOXHbIM MO-
BbILLEHNE aKTMBHOCTU LiemeHTa Haubonee pa-
LMOHanbHbIM CNoco6oMm.

3ABNCMOCTb PE3YIIbTATOB

AKTUBAUWU OT SHEPIETUKN

YOAPHOIO BO3[EVCTBWA BbICOKOIO

YPOBHA U3BUPATEJIbHOCTWU

Onsa  adpdekTMBHOrO un3MensveHus  Le-
MEHTHOTO 3epHa AEe3VHTErpaTopHbLIM METOLOM,
OCHOBHOE 3HayeHVWe VMEET JHepreTmka CBO-
6oaHoro yaapa. CyMMUpoBaHHasi CKOpOCTb No-
MOrbHbIX OpraHoB, NMB0 camol paspyLuaemMon
yacTuubl [0MKHa cocTaBnsaTe He MeHee 200
m/c, uTo obecneymBaeT yBernuuyeHne yaernbHou
NOBEPXHOCTU LieMeHTHOro nopoluka Ha 30-50%
OT ero UcxofHblx nokasatenew. MNpu atom co-
aepxaHue yactuy ot 5 go 40 MKkM B aKTUBUpPO-
BaHHOM LIiEMEHTHOM MOPOLLKE MOXET AOCTUraTh
98 %, a coaepxxaHue 4YactuL, MeHee 5 1 KpynHee
40 mkm, GyaeT ropasfo HUXKEe Mo CPaBHEHUIO C
LleMEHTOM, U3MENBYaEeMOM Ha LUapoBOW Merb-
Huue. IMEHHO C HU3KMM COAepXKaHWEM TOHKMX
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Mmctorpamma 1 — Konuvecmeo yacmuy daHHO20 pa3mepa rnopouwka,
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McTorpamma 2 — Kosrudecmeo yacmuy, aHHO20 pa3mepa rnopoLUka,

de3uHmezpamopHoeo uamesnsderus (V, . = 160 m/c) U3MenbYEeHHO20 Ha Waposol 8UbpayUOHHOU MenbHUUE
Pa3wmep yacTuy, MpoueHTHOE Pa3wmep vactuy, MpoueHTHOE Pa3wmep vacTuu, MpoueHTHOE Pa3wmep yacTuu, MpoueHTHOE
MKM coaepxaHue B MKM coaepxxaHue B MKM coaepxxaHue B MKM cofepxaHue B
nopouuke, % nopouuke, % nopouike, % nopotuke, %
<1 MKM 0.68 <10 MKkm 24.43 <1 MKM 1.75 <10 Mkm 32.13
<2 MKM 5.23 < 20 MKM 55.08 < 2 MKM 9.31 < 20 MKM 46.38
< 3 MKM 8.36 < 30 MKm 82.58 < 3 MKM 15.06 < 30 MKm 59.10
< 4 MKM 11.13 < 40 MKM 94.01 < 4 MKM 22.58 < 40 MKkm 63.09
<5 MKM 14.11 < 50 MKkm 98.71 < 5 MKkM 28.37 < 50 MKM 73.32
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YacTuL, CBSi3aHbl TPYAHOCTM B oOnpeaeneHvn
OXVMAAEMON aKTUBHOCTU LiEeMeHTa, OCOBEHHO
npyv  MCMOMb30BaHWM  KNaccu4ecknx MeTodoB
KOHTPONS OPMEHTUPOBaHHbIX, Npex/ae BCero, Ha
paboTy ¢ nopoLukamu, nony4aembiMy Ha LWapo-
BbIX MernbHMUax. [laxe koraa nnowagb HOBbIX
NMOBEPXHOCTEN, NpupalleHHbIX B pesynsrarte
YAAPHOMO M3MEmNbYeHns, [O0CTaToMHO Benuvka,
rokasatenv yaenbHOW NMOBEPXHOCTU, n3mepsie-
Mble MO CKOPOCTU NPOXOXAEHWSA Yepes maTepu-
an Bo3ayxa, U3MEHSIOTCS He 3Ha4uTenbHO. XoTS
rpaHynoMeTpuUYeckuii CoctaB LieMEHTHOro no-
poLlka AEe3NHTEerpaTopHOro rMomMona, MeHsieTcs
CaMbIM KapAuHarnbHbIM 06pa3oMm.

Mpun obLiem coxpaHEHWN KONMMYeCcTBa TOH-
KUX 4acTuL, MW3HayamnbHO MPUCYTCTBYIOLMX B
matepvare, cpegHsas dpakumsi, coctoswas us
yactuy, pasMmepamun 5-40 MKM, yBenuumBaeTcs
¢ 30-50 po 60-90 %, npy 3TOM YacTuUbl pas-
mepamu 6onee 60 MKM B A€3UHTErpUPOBaHHOM
LleMEHTHOM MOPOLLKE NPaKTUYECKN MOMHOCTHIO
OTCYTCTBYIOT. M XOTS, Kak roBopunochb Bbille,
NPUPOCT YAENbHOWM MOBEPXHOCTU, (hUKCUPYEMbIiA
npubopamun, onpeaenstoLMMN BO3OYXONPOHM-
L@eMOoCTb MOpPOLUKa HEBEMWK, npakTuyeckas
aKTMBHOCTb [AE€3MHTErpUpoBaHHOrO MOpPTNaHa-
LemMeHTa ropasfo Bbille, HeXenu akTUBHOCTb
nopTnaHauemeHTa Gonbliei AMCNepcHOCTH, HO
aKTMBMPOBAHHOTO Ha LLIAPOBOW MeSbHULIE.

OcobeHHO 3TO pasnuune CTaHOBWUTLCS 3a-
METHbIM MpY onpeaeneHny MPOYHOCTU LIEMEHT-
HOTrO KaMHSA 4epe3 7-28 CyTOK HOpMarbHOro
TBepaeHus. MNpouncxognT 3TO MO TOMY, YTO Ha
rokasartenu ygaenbHOW NOBEPXHOCTU MaTepu-
ana, v3Mernb4aemMoro B LUAPOBOW MernbHULE,
OCHOBHOE BMUsiHME OKa3sblBaeT coAepXaHue
YacTul, pasvepamMn MeHee 5 Mkm. [Noatomy
nopTnaHaueMeHT, n3MenL4aemMbln B LLAPOBOWA
MerbHULEe AaXe Npu [OCTaTOYHO BbICOKUX MO-
Ka3aTensix yaenbHoN NoBepXHOCTU, XapaKTepu-
3yetcsa 6onbmm octaTtkom Ha cuTe Ne 006.

B pabotax no akTtuBauuu nopTnaHaue-
MEHTa O4YeHb BaXXHO MOBbILLATL ANCMEPCHOCTb
LIEMEHTHOrO NopoLLKa MyTeM CENeKTUBHOO 13-
MerbYeHNUs JOCTaTOMHO KPYMHbIX, MarnoakTue-
HbIX 4acTul, a He 3a CYET nepeunsmenbYeHns
LleMEHTHOrO 3epHa cpefgHen dpakumu. [Ouc-
NepcHOCTb aKTUBMPYEMOro MOpTNaHALeMeHTa
[OMKHa yBenuuuBatbCs Onarogaps nosbllle-
HWIO JOMK YacTuL, pasmepamu oT 5 o 40 MKM.
Tonbko B 3TOM cryvae yAernbHasi MOBEPXHOCTb
LleMEeHTHOro nopoLuka byaeT, B kakon To mepe
XapaKkTepu3oBaTb ero npeanonaraemyto akTms-
HocTb. B cnydyae, korga BbiCOkue nokasatenu
yAenbHON NoBEPXHOCTW AOCTUHYTLI Bnarogaps
yBENUYEHNIO COAEpPXXaHUsA YacTuL, pasmepamu
MeHee 5 MKM, ANCNEePCUOHHbBIV aHaNn3 LeMeHT-
HOrO MOpoLUKa He AAeT YETKOro NpeacTaBneHns
0 ero aKTUBHOCTM.

SOPMA HACTUL N EE BNIUAHUE

HA AKTUBHOCTb LLEMEHTA

OrTkas oT pasaasnmeatoLLero crnocoba nomo-
na B nonb3y MeToAa Ae3MHTErPaToOPHOro M3Merb-
YeHUs,, NMOMUMO CHVKEHWUSI pacxofa SHepruu,
3aTpa4nBaeMon HeMoCcpPeaCcTBEHHO Ha paspyLue-
HWEe LIeMEHTHOTO 3epHa, Takke No3BOrSeT NoBbI-
CUTb PEONIOTMYECKYI0 aKTMBHOCTb LIEMEHTHOTO
3epHa 3a CYeT U3MEHEeHVs1 ero (opMbl.

MN3BeCTHO, YTO xapakTep opMbl U LIEpOo-
XOBaTOCTb MOBEPXHOCTU 3EPeH WUMET orpe-
Jensiollee 3HayeHe AN PeosiorMy BbICOKO-
AMCNEepCHbIX CUCTEM, YTO OCOBEHHO BaxHO,
Koroa pevb UAET O MUHEPAarbHbIX BSHKYLUMX
BELLECTBax, B 4acTHOCTU O LeMeHTe. [Mpn 3Tom

NMOMMUMO (hM3NYECKUX CBOWCTB MaTtepuana, Ha
hopMy M LIEpPOXOBaTOCTb YacCTUL, OCHOBHOE
BNusiHne OyaeT okasblBaTb HEMNocpefcTBeHHO
cam crnocob nx paspyLUeHus.

Tak, npu gpobneHun unu nomone pas-
NMYHBIX MaTepvanoB YyAapHbIM — MeTodoM,
NOMy4YeHHbIN NPOAYKT XapakTepusyetcs mnpe-
UMyLLECTBEHHO KyBOoBMOHOW (hOpMON YacTuu.
OdpbekT nonyyeHust kyGoBuaHON hopMbl Ya-
CTWL B pe3ynbTaTte YAapHOro paspyLlUeHus,
AaBHO WCMOnb3yeTcs B NMPOU3BOACTBE CTPOU-
TenbHbIX MaTepuanoB, Hanpumep, rpaHUTHOrO
N n3BecTkoBOro LWebHsa. Mpn atom Hanbonb-
LKA MHTepec npeacTaenseT webeHb, npen-
CTaBlieHHbIi MaTepuanom npevmyLecTBeHHO
KyboBumaHoW hopmon, ¢ codepaHWeM 3epeH
nnacTMH4YaTon (newjagHon) u urnoeaton dop-
Mbl He 6onee 15 %. Takoi BbICOKOKA4eCTBEH-
HbIl LWebeHb WUCMoNb3yeTcss B CTPOUTESNbHBIX
KOHCTPYKLUMSAX, MPU M3roTOBMEHUN BETOHHBIX 1
acansTo6eTOHHbBIX JOPOXKHBLIX MOKPLITUIA.

B pesynbrarte gesnHTErpatopHoro nsmersb-
YeHWs, LeMeHTHbIE YacTuLbl Takke npuobpeTa-
FOT OCKOJOYHOK UNK «LebeHO4HY» dopMy ¢
OCTPbIMU YrNamu 1 CUMbHO Pa3BUTON KOHMUry-
pauuvewn, koTopasi cnocobcTByeT ux bonee wH-
TEHCUBHOMY B3avMOLEWNCTBUIO C BOAOW, YTO B
CBOI0 Ovepeab NO3BONSET FOBOPUTL O MOBbILLE-
HUN (PUBUKO-XUMUYECKOWN aKTUBHOCTU LIEMEHT-

HOTO 3epHa.
Ona  vnniocTpaumMM  ckaszaHHOro  MOX-
HO MpUBECTM pesyneTatel onbitoB 6. B.

BOJIKOHCKOIO, Nn. I CYOAKACA, u agp. no
onpeaeneHnto MNOBbILEHHOW aKTUBHOCTU Lie-
MEHTOB, MOSly4YaeMblX MOMOJIOM KIMHKEPOB
MOHaz06nacTM4ecko MMKpOCTPYKTYpbI. o nx
AaHHBIM B 3TOM Cryyae LeMEeHTHble YacTUYKK
nonyyarTcs «lebeHo4YHon» hopMbl C OCTPbI-
MU yrmamMy U CUNbHO Pa3BUTOW KOHUrypa-
uven, 6GnaronpuATCTBYIOLLEA WHTEHCUBHOMY
B3aMMOLEWNCTBUIO UX C Bogol. Takasa chopma
YyacTuyek, obpasylomMxca npu U3MenbYeHun
KMUHKepa MOHaJobnacTMyeckom CTPYKTYpbI,
ABNSAETCA CMNeACTBMEM KPUCTaNIOXMMUYECKNX
ocobeHHOCTEN UCXoQHOro KnuHkepa. Mpu us-
MerbYeHNN KIHKepa ¢ rmoMepobnactnyeckom
CTPYKTYPOW MOSy4aoTCA OKPYrMEHHblE, ranbKo-
obpasHble YaCTWUYKK, YTO MPU NPOYMX PaBHbIX
yCrnoBusx (OAMHaKOBblE XMMWYECKUI COCTaB U
TOHKOCTb NMomMona) obyCcroBnUBAOT MOHWXKEH-
HYI0 aKTMBHOCTb MOMNy4aemoro LemeHTa (npu-
mepHo Ha 10 MMa).

WccneposaHus, npoBefeHHble 10.
WM. OEWKO, B. W. AKYHOBbIM, B. .
MAHKPATOBbBIM u ap., nokasanu, 4to npu mus-
Mens4YeHUN KIMHKepa B CTPYWHON MenbHuLe
MOMy4aloTCs LIEMEHTbI, aKTUBHOCTb KOTOPbIX Ha
7,5-15 Mlla Bbile aKTUBHOCTU LIEMEHTOB TOW
€ TOHKOCTW MOMONa, HO U3MESBYEHHBIX B LLa-
poBon menbHuue. Kpome Toro, LeMeHTbl CTpyK-
HOro Momona OT/IMYAIOTCA BbICOKON CKOPOCTbHIO
TBEPOEHVA W, CreAoBaTenbHO, MepexosT B
paspsif, BbICOKONPOUHbIX U BbICTPOTBEPAEIOLLIMNX.
Ocob6eHHO aPHeKTUBHO NOMyHeHNE C NOMOLLbIO
CTPYWHOW MENbHMLBI LUMaKkonopTnaHaLemMeHTa
mapok 500 1 600, 4To 06BACHAETCSt OCKONOYHOM
dopmoii YacTuyek ¢ 3a3ybpeHHbIMU OCTPbIMU
Kpasimu, 6naronpuATCTBYHOLLEN WHTEHCUBHOMY
MX B3aMMOAEWNCTBUIO C BOAOW.

Mogenb paspylleHUsi LeMEeHTHOro 3epHa,
peanusyemasi CTpYNHOWN MenbHULEN 1 Ae3VHTe-
rpaTopoMm NpaKTUYeckun naeHTnYHa, ato aedop-
Mauua casura Unu no-Apyromy paspylueHue
YyacTuy, B pesynbTate AEeNCTBUS CXUMALWMNX
CWI C OAHOW CTOPOHBI.
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Takvm obpa3omM, cama BO3MOXHOCTb Mony-
YeHus nopTnaHaLeMeHTa, akTMBHOCTb KOTOPOro
6bina yBenuyeHa He TONbKO B pe3ynbsrate no-
BbILLEHNA AUCNEPCHOCTM NPOAYKTa, HO U Tak-
xe bnarogaps camomy cnocoby paspylueHus
LIEMEHTHOTO 3epHa, HECOMHEHHO, SBNSeTCs
MO3UTUBHBLIM (PaKTOPOM, CMOCOOHBLIM OKa3aTb
BMUsiHWE Ha BanaHc aHepreTM4ecKknx 3aTpar u
abdekTa yBennyeHmst akTMBHOCTU LieMeHTa.

METOL CENEKTUBHOM

OESVHTEMPATOPHOW AKTUBALIMA

YBenuyeHve Jonu LEMEHTHbIX 3epPeH cpea-
Heln Hanbonee LeHHOW dpaKLmm, Kak 1 BO3MOX-
HOCTb MOMyYEeHNs1 YacTuUL, OCKONOYHON POPMbI,
AenaeT BO3MOXHbIM KapAuHanbHOe MOoBbILLe-
HVe BSXYLLUMX CBOWCTB MOpTNaHAuemMeHTa npu
MWHMManbHO BO3MOXHBIX 3aTpaTax 3Hepruu
M 3KcnnyaTaumoHHbIX pacxopoB. Cenektus-
Has «nepBUYHas» Knaccudukaums nossonser
yoanutb «bannacTtHyto» dpakuuio 13 obluen
Maccbl aKTUBMPYeMOro nopTnaHaLemeHTa, npu
3TOM rpaHuLa pa3feneHns MOXeT N3MEHATBCS
B 3aBMCUMOCTW OT 3afad akTueauuu. paHuy-
Hast KPYMHOCTb pasfenieHnst LEMEeHTHbIX 3epeH
M3MEHSIeTCA NyTeM HacCTPOWKM napameTpoB
paboTbl BO34YyLIHOMO knaccudukatopa. Takum
0obpa3om, CTaHOBWUTLCS BO3MOXHBLIM YXe Ha
CTaAuM aKTMBaLUM KOPPEKTMPOBaTb OCHOBHbIE
XapaKkTepuCTUKK NopTnaHaLeMeHTa, Takue Kak,
CPOKM CXBaTbIBaHUS, MNACTUYHOCTb LIeMEHTHO-
ro Tecta, MPOYHOCTb LIEMEHTHOrO KaMHS U T.4.,
M3MEHsIi UX B 3aBUCUMMOCTU OT TpeboBaHus
KOHKPETHOro NMPOn3BOACTBA.

BO3MOXHOCTb ~ M3MEHEeHWs  rpaHuYHOMN
KPYynNHOCTU pasgeneHnsi LEMEHTHOro 3epHa B
3aBMCHMOCTW OT ero pa3mepos, obecneuunBsa-
€T BbICOKYI0O MaHEBPEHHOCTb MpU aKTMBauuu
LieMeHTa HWU3KOro KavyecTsa, U NO3BONSIOT Bbl-
nycKkaTb aKTUBMPOBaHHbIE LIeMeHTbl 3a4aHHOro
rpaHynoMeTpmMyeckoro coctasa u Tpebyemoi
aKTUBHOCTM.

Tenepb, Koraa oTAenbHbIE COCTaBnsoLMe
CErneKkTUBHON [Ee3UHTErpaTopHoOn  akTuBauuu
nopTnaHaueMeHTa paccMOTPeHbl, MOXHO ne-
pentn k obLeMy OnmucaHWio npeanaraeMoro
mMeToga (onucaHve COCTaBfleHO MO pesyrbra-
Tam nabopaTopHbIX UCCieqoBaHuiM).

MopTnaHAUeMeHT HU3KOW aKTMBHOCTU Mo-
[aeTcs Ha BO3AYLUHO-LIEHTPOOEXHBI  Knaccu-
vkaTop, rae 13 obLuelrt Macchl Matepuana ms-
Briekaetcs «bannactHasi» dpakuus, KoTopas
npeAcTaBneHa YactulaMu onpeaeneHHbIX pas-
MepoB. V3MeHsIsi rpaHuYHYI0 KpYMHOCTL pasge-
NEHVs 4acTUL, Mo MX pasmepy, KONMNYECTBO M3Be-
KaeMbIX YacTuL, MoXeT BapbupoBaTbcs. OBbIMHO
npu «NepBUYHOM» KnaccudmKaumm n3enekaeTcs
dpakuma npegcraeBneHHas 4Yactuuammn  0-20
MKM. Ecrn ncxogHbIi LeMeHT nMmeeTt nokasarenu
yaernbHoW noBepxHocTy okono 2500-3000 cm?/r n
ocTtaTtok Ha cute Ne 008 okono 8-10%, To nepBuy-
HO oTaeneHHas pakuusi 0ObIMHO CoCTaBnser
okoro 30% ot obwei maccbl. [Mpy 3ToM noka-
3aTenu ygenbHoW NoBEpPXHOCTW LIEMEHTHOro no-
POLLKa «MEePBUYHON» KnaccudmvKkaumm B cpegHeM
cocraensieT 5000-6000 cm?/r.

LleMeHTHbIN MOpOLUOK, He npoLUeaLnii
Kknaccudmukaumio, MpeacTaBneH  yactuiamu
pa3mepamu 6onee 20 MKM U UMEET yOenbHYO
nosepxHocTb 1000-1500 cm?/r. N3 ByHkepa rpy-
6o dpakumm matepuan nogaetcsa B Ae3uHTe-
rpaTtop, nMbo B arperat U3Mens4eHUs yaapHoro
Adevicteua apyroro Tuna. OcHoBHoe TpeboBa-
HVe, MpeabsaABnsSeMoe K W3MENbYUTENbHOMY
obopyaoBaHuio, Mcnonb3yeMoMy npu nomone
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rpyboii cpakumm, 3TO CKOPOCTb COyAapeHus,
KoTopas He AomkHa 6bITb Huke 200 m/c.

B pesynbraTte nabopaTopHbIX ONbITOB U Ha-
TYPHbIX UCMbITAHUIA YCTAHOBIEHO, YTO Npu 60-
Tlee HU3KNX CKOPOCTSAX MPOUCXOOUT paspyLue-
HMe TONbKO AOCTaTOYHO KPYMHbIX LEMEHTHbIX
3epeH, Ons uaMensdeHus yactuy meHee 40
MKM, CKOpoCTb coyaaperus 200 m/c sBnsetca
MUWHUMarbHO AOMYCTUMOMN.

B pesynkrate Ae3vHTErpaTtopHOro M3Merb-
yeHwusi, rpybasi opakums LEeMEHTHOrO NMOpoLLKa
nonyyaeT NpMpPOCT yAernbHOW NOBEPXHOCTU OKO-
no 500-1000 cm?/r, npy 3TOM OCTaToK Ha cuTe Ne
008 06bI4YHO OTCYTCTBYET NMOMHOCTHIO, @8 OCTATOK
Ha cute Ne 006 coctaensieT oT 1 Ao 3 %. Takum
06pa3oM, LLEMEHTHbI MOPOLLOK He NpoLueaLnii
«MNEePBUYHYIO» Knaccudukaumio nocne OesuH-
TErPaTopHOro M3MENLYEHUs, XapakTepusyetcs
yoenbHoii nosepxHocTblo  1500-2500 cm?/r u
NOSTHbIM OTCYTCTBMEM YacTuL, pasmepamu 6onee
80 MKM. AHanu3 rpaHyrioMeTpUYECKOro CocTaBa,
NpoBefeHHbI Ha fla3epHOM aHanuM3aTope pas-
Mepa 4acTul, NO3BOMSET FOBOPUTbL O BbICOKOWN
rpaHynoMeTpUYECKO OAHOPOAHOCTU MOMyYeH-
Horo nopouka, 95 % koToporo npeacTaBneHbl
yactuuamu, pasmepom meHee 40 mkMm, a 65%
— pasmepom MeHee 20 MKM.

Mocne namenks4eHus, 4Ee3NHTErPUPOBaHHbIN
LIEMEHTHBbIN NOPOLLOK CMELUMBAETCS C BblAENEH-
Holn «BannacTtHoi» dpakumen. [na paBHomep-
HOMO CMELLMBaHWS MOMyYeHHbIX OpaKLmWi, MOX-
HO WCMOMb30BaTh LEHTPUPYXKHbI CMecuTenb
LMKITMYECKOro AENCTBUSA, (QaHHbIA TUM CMecu-
Tenen obblYHO MPUMEHSIETCH B MPOU3BOACTBE
CYXWX CTPOUTENBLHbIX CMecel), MMbo cmecuTenb
HenpepbIBHOrO AEVCTBUS, OCHALLEHHbIV 403aTo-
pamu 1 aBTOMaTU3NPOBaHHOW CUCTEMON ynpaB-
TIeHUsi N0Aa4n KOMMOHEHTOB.

Mcrnonb3oBaHMe BECOBbIX 03aTOPOB Hernpe-
PbIBHOIO AENCTBUS C aBTOMATUYECKUM yrpaBsre-
HMeMm, oByCrioBneHo HeobXOAUMOCTBIO, CTPOro
BblAEPXVBaTb COOTHOLLUEHWE MO Macce Mexay
«NEePBUYHO» BbliAENEHHON pakunen n OesunH-
TErpuUpPOBaHHOM YaCTbO LLIEMEHTHOTO MOPOLLIKA.

CmMelwmBaHne LeMeHTHbIX bpakuui, ABns-
eTCsl 3aKMYMTENbHOM TEXHOMOrMYEeCKon one-
pauven metoga CenekTUBHOW Ae3nHTerpartop-
HOM akTuBaumn. Ha 3akniountenbHon ctaguu
NPOU3BOACTBA aKTUBMPOBAHHOIO NopTraHaue-
MEHTa, B MpoLecce nepeMeLLInBaHns BO3MOX-
HO BBE[EHME aKTUBHbIX MUHepanbHbIX Aoba-
BOK, Kak NPUPOOHOrO NPOUCXOXAEHUS!, Tak U Ha
OCHOBE TEXHOJOrMYECKNX OTXOAOB MpPOM3BOA-
ctBa. Takum obpasom, Ans npeanpusTuin cTpo-
MTENbHOW OTpacnu, 3aHsTbIX B MPOU3BOACTBE
6eTtoHa, XXb usgenuii u KOHCTPYKUMIA, MOMUMO
BO3MOXHOCTU 3((EKTUBHOIO MOBbLILLEHNST aK-
TMBHOCTW NOpTNaHALEMEHTa, Takke OTKpbIBa-
I0TCS  LUMPOKME NEepCneKkTUBbl MPOU3BOACTBA
LunakonopTnaHauemMeHTa, nubo noptnaHaue-
MeHTa C rMapaBnuyeckummn gobaskamu.

B HacTosiliee Bpemsi umeeTcsa Goratbiv
OMbIT KOMMEKCHOIO NPOM3BOACTBA, Kak CaMoro
nopTnaHaueMeHTa, Tak U TOHKOMOMOTbIX Mu-
HepanbHbIX AobaBok. [pn aTOM coBpemMeHHas
LlEMEHTHas MPOMBbILLINEHHOCTb BO BCE YBenu-
yMBaKLWMXCA obbemax ucrnonb3yeT [obasku,
KaK MPUPOOHOro MNPOUCXOXAEHUsI, TaK U UC-
KYCCTBEHHbIE, YTO MULLHWIA pa3 nogyepkuBaeTt
NepCcnekTUBHOCTb MX BHeApeHus M B paboTtax
no akTMBaLum NopTrnaHaLeMeHTa.

B kayectBe npupoaHbIX aKTUBHBLIX Aoba-
BOK B MPOWU3BOACTBE LIEMEHTa, TpaguLMOHHO
MCMNOMNb3YKTCA TFOpHble MNOpoAbl, Hanpumep
OMaToMuT, Tpenen, ofoka, a Takke nopogbl

BYNKaHW4ECKOro MNPOUCXOXAEHWS, Hanpumep
ByNkaHu4ecku Tyd, nenen, nemsa, Tpacc. Cbi-
pbem Ans aKTMBHBIX MWHepanbHbIX A06aBOK
NCKYCCTBEHHOTO MPONCXOXAEHNS SBNSIOTCA NO-
604HbIE MPOAYKTLI U OTXOAb! MPOMbILLIEHHOCTH,
TakMe Kak, OblCTPOOXNaXAeHHble rpaHynmnpo-
BaHHbIe AOMEHHbIE LUNakn, 6enuToBbIN LWnam
(oTx0A4 rNMHO3eMHOro MPOW3BOACTBA), 30na-
YyHOC (OTXO4 OT CXMUraHusi TBepAoro Tonnuea)
1 1.4. LLinpoTta pacnpocTpaHeHusi n HM3Kas cTo-
MMOCTb TEXHOTEHHbIX OTXOAOB, MOTEHUManbHO
NPUroaHbIX ANs NPUMEHEHUs] B Ka4ecTBe akTuB-
HOW MWHepanbHon [o6aBku, MO3BOMSET rOBO-
pVTb He TOMNbKO 06 3KOHOMWYECKON COCTaBns-
foLLielt MX NCMOMb30BaHNSA, HO U paccmaTpuBaTth
AaHHY0 BO3MOXXHOCTb KaK BaXKHbIN LUAr Ha nyTh
03[0POBIIEHNS JKOMNOrM4eckon oBCTaHOBKM W
XO3SIMCKOro NCMOMb30BaHNSA OrPOMHbIX 3anacoB
TaK Ha3blBaeMbIX «OTXOA0BY.

BO3MOXHOCTb 3aMeLLeHUst YacTu LieMeHT-
HOro krnuHkepa 6Gonee AOCTYNHbIMW MaTepua-
namu, NOMUMO CHWDKEHWUS CTOMMOCTU BSXKYLLIMX
maTtepuarnoB, Takke Aenaet BO3MOXHbIM CO3-
[aHue LieMeHTOB CO cneuuarnbHbIMW CBONCTBa-
MW Ha OCHOBE aKTMBMPOBAHHOTO MOPTNAHA-
LeMeHTa M MoBOYHBIX MPOAYKTOB PasfvyYHbIX
oTpacnei npomMblineHHocTn. Ocobbl MHTEpPEC
B HacTosiLLee BpeMsi NpeAcTaBnseT TEXHONOorns
YMPOLLEHHOW CXeMbl NPOWU3BOACTBA ObICTPOT-
Bepaetowwero noptnaHguemenTta (BTL) ¢ mu-
HepanbHbIMW fo6aBKaMu, KOTOPbIN OTIMYAETCs
OT PSAOBOrO MopTraHALeMeHTa MOBbILLEHHOW
NPOYHOCTbIO Yepe3 3 cyTok TBepaeHus. Euwe
OfMH MEeTOf, YCKOPEHWS CPOKOB CXBAaTblBaHWSA
N TBEpPAEHWS TNAPaBMMYECKUX BSXKYLIUX Be-
LLeCTB 3akroyaeTcs Bo BefeHne fobaBok, sB-
NALLWNXCA LeHTpaMn Kpuctannusaummn. Takon
[obaBkoW MOXeT SBMATbCA WU3MENbYEHHbIN
rMApaTUPOBaBLUMIA LEMEHT, OTXOAbl NMPON3BOA-
cTBa BETOHHbBIX M3AEeNVin 1 T.4.

MEPCNEKTWMBbI AKTUBALIA

Hay4Ho-TexHu4Yecknii nporpecc — 3710 He-
NpepbIBHbIA NPOLECC MOMYyYEeHUS HOBbIX 3Ha-
HAA U MPUMEHEHUS WX B MPOM3BOLCTBEHHOW
AesTenbHoCcTU Yenoseka. OTKPbITUS M M30-
OpeTeHns, HoBelLLUMEe MeToAbl OpraHusauun v
ynpaBneHusi NpoM3BOACTBOM, OCHOBaHHblE Ha
paHee He M3BECTHbIX BO3MOXHOCTAX CoeanHe-
HVUS M KOMOWHALMKN, UMEIOLLUXCS PecypcoB B
WHTepecax yBernuyeHnsl BbiMycka BbICOKOKaye-
CTBEHHON NPOAYKLMN MPU HaUMEHbLUUX 3aTpa-
Tax Ha ee Npom3BOACTBO. B HacTosee Bpems,
3KOHOMMYECKOe COCTOSIHNE NPEeANpPUATAIA CTPO-
UTenNbHOM OTPacnn BO MHOTOM 3aBUCWUT, OT BOC-
NPUMMYMBOCTU MX PYKOBOACTBA K MOCNEAHUM
[OOCTUXKEHUSIM TEXHWUKM U TEXHOMOrUK, No3Bons-
IOLLMM 06ecneymnTb BbiMyCK BbICOKOKA4ECTBEH-
HbIX, KOHKYPEHTOCNOCODOHbIX TOBapoB, nNpu
MakcMMarnbHO 3PPEKTUBHOM WCMONb30BaHUN
maTepuanbHbIX ¥ MPUPOAHbLIX PECYPCOB.

MpakTuyeckoe pelleHne BaxHeNLwen 3aaa-
4n aKTMBaLMKW NopTnaHauemeHTa, Tpebyet npo-
BEAEHWA Lenoro psaa meponpuatui. MNpexae
BCEro, peyb WAET O MPUMEHeHUn Haubonee
3P PEKTUBHBIX B TEXHUKO-IKOHOMUYECKOM OT-
HOLUEHWUN CrMoCcOBOB MOBBIEHUS  BSHXKYLLUMX
CBOWCTB LeMeHTa, 6e3 HeratuBHbIX Mocneq-
CTBWI AN €ro 3KCNIyaTaumMoHHbIX XapaKTepu-
CTVK, TaKMX Kak [ONroBe4HOCTb, MOPO30CTOM-
KOCTb, BOAONMOITIOLLIEHME 1 T.4.

OpHako, B HacTosillee BpeMsl, NpPOV3BOA-
CTBO BbICOKOMapO4HbIX ObICTPOTBEPAEIOLLMX
LIleMEHTOB B HalleW CTpaHe HaxoauTbCs B 3a-
4YaTOYHOM COCTOSIHMW. MOMMMO OTCYTCTBUS, Kak

CaMOW KOHLENLMK, Tak 1 0TpaboTaHHbIX METOAMK,
CNOXHOCTb PaboT MO aKTUBALIMM LieMeHTa 3aKIio-
YyaeTcsi B TOM, YTO 3a[eiiCTBOBaHHOE TEXHOIo-
rmyeckoe obopyanoBaHue, paboTaeT B yCroBUsX
MHTEHCVBHOIO BO3AENCTBUSI paspyLuatowmx dak-
TOpPOB — BbICOKOV abpasvBHOCTU nepepabartbl-
BaeMbIX MaTepuanoB, OrPOMHbIX YAENbHbIX Ha-
rpy30K, BbICOKMX TEMMNepaTyp 1 3anbiiieHHocTu. B
9TUX YCNOBUAX OCHOBHOWN 3aayven SBMseTcs He
TOMNbKO MOMYyYEHNE NOMOXUTESBHBIX PE3YNbTaToB
MOBLILLEHUS] BSDKYLLMX CBOWCTB LIEMEHTa, HO U
obecrneyeHne HaexXHOCTY paboTbl KaXaoro arne-
MEHTa TEXHOMOMMYECKOW NINHNK.

BmecTe ¢ Tem, cyliecTBytoLme TEXHOMNOMM-
YeCcKMe CXEMbI, UCMOMb3yeMble B NPOU3BOACTBE
LeMeHTa, B LENOM OTBevalT TpeboBaHusiM
TEXHUYECKOWN HageXHOCTN 00opyLOBaHWS, Bbl-
COKME 3HEepreTMyeckne W 3KCnryaTauuoHHble
3aTpaThl Ha aKTMBaLMIO BSXKYLLMX MaTepuarnos
HE KOMMEHCUPYIOTCA MOMNyYEeHHbIM 3KOHOMMUYE-
CKUM 3pdeKTOM.

LLinpoko ncronb3yemble Ans nomMorna KrmH-
Kepa LIapoBble MEMbHULbI, XapaKTepU3yTcs
BbICOKOW Matepuano- U 3HEproemKocTbio, a
Takke HWU3KON M3bMpaTenbHOCTBIO paspyLUEHNS
LIEMEHTHOTO 3epHa, YTO HEe OCTaBNSIET HAAEXAb
Ha MX Ucnonb3oBaHWe B paboTax no akTvBauum
LemeHTa. B aToln cBsian Hambonblumii HTEpPEeC
NpeacTaBnsiioT MeEToAbl, obecneunBaroLLme CHU-
KEHWe 3HeprosaTpart, a 3Ha4YuT U YMEHbLUEHUS
cebecToMMOCTM NPOU3BOACTBA BbICOKOMPOYHBLIX
ObICTPOTBEPAEIOLLMX  BSDKYLUMX MaTepuarnos.
CHWXeHWe 3HeprosaTpaTt Mnpu akTuBauuu Le-
MeHTa, obecneyrBaeTcs NPUMEHEHNEM NPUHLK-
nuanbHO HOBbIX TEXHOMOMMYECKNX CXEM, MO3BO-
NAOWMX YMEHbLWNTL 06bEMbI U3MENbY4aeMOro
matepuana B pesynkrate «NepBUYHOMO» Cenek-
TUBHOIO pasgerneHnst n BbIbBOpoYHOro nomona
Haunbornee paunoHanbHbIM METOAOM.

3amelleHne ogHoro n3 Hanbonee aHepro-
E€MKMX NPOoLLEeCCOB NPOM3BOACTBA (M aKTMBaLun)
LeMeHTa — TOHKOro romoria, ropasgo MeHee
HanpPsPKEHHbIMU  TEXHOMNOMMYECKMMU onepaum-
AMU, TakMMK Kak Kraccudpmkaumsl, TpaHcnop-
TUPOBaHWE, OCaxJeHWe U MbirieynasnueBaHue,
NMO3BONNMO COBEPLUEHHO MO HOBOMY B3MMSIHYTb
Ha MNepcrneKkTBbl ONEpPaTUBHOIO MOBbILLEHMUS
NMone3HbIX CBOMCTB LIeMEHTa Ha MecTax ero He-
nocpeacTBEHHOMO NCMNOMb30BaHMS.

A.B.JIUTMNITINH,

an. uHxeHep OO0 «CmpoliMexaHukay,
pykosooumernb UTI « TexlNpubop»,

H.B. KOPEHKOI'MNHA,

uHxxeHep-mexHosioe OO0 «CmpoliMexaHuka»,
M.B.BEKCIJIEP,

UHXeHep, sedywuli cneyuanucm

UTIT « TexIMpubop» (Tyna)
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