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OBIIAA XAPAKTEPUCTHKA JIUCCEPTALIMN

AKTyaJlbHOCTh _paboThl. B Hacrosmee Bpemss B Y30eKucTaHe Jisd
MOBBIIICHUS KaueCTBa U JOCTUKEHUS, YCTAHOBJICHHBIX CTaHAApTaMU MOKa3aTesen
MUHEpaJIbHBIX Macell M TMapauHOB B TEXHUYECKUX TMPOIEccax IMIUPOKO
UCIIOJIB3YIOT Pa3lIMYHbIE OTEUECTBEHHBIE U MMIIOPTHBHIE aJCOPOEHTHI, KOTOpHIE
MOCJIE PEreHepaluy UCTIONIb3YIOTCS MHOTOKPATHO.

I[Ipu »sToM, B OTpabOTaHHBIX aJCOPOCHTAX COACp)KATCA IICHHBIC
MUHEpaabHbIC Maciia 1 napadussl, (10 55-60%) yTuiau3anus KOTOPBIX KaK C TOYKA
3pEHUS S3KOHOMHKH, TAK U SKOJIOTHHU CUUTACTCS aKTyaJIbHOU 3aaUCH.

JleiicTBytomue cerogHs Ha HedTenepepadaTHIBAIOIINX 3aBOJAX JIMHHUH 10
pereHepanui  OoTpabOTaHHBIX  aACOpPOEHTOB  Manod(pexTHUBHBIE U  HE
COOTBETCTBYIOT ~ COBPEMEHHBIM TpPEOOBaHUSAM JKOJOTMHM. Tak, Hampumep, Ha
®depranckoM HedTenepepadbaThIBaIONIEM 3aBOJE OTBAJIBI TaKUX OTPAOOTAHHBIX
TJIMHUCTBIX aJICOPOCHTOB COCTAaBIISIIOT HECKOJIBKO COTEH TOHH, KOJHUYECTBO
KOTOPBIX €KETHEBHO PaCTET.

CreneHb M3Y4Y€HHOCTH NPO0OJIEMBbI. AHanu3 W3BECTHBIX paboT Mo
pereHepanuu OTpaOOTaHHBIX aJCOPOCHTOB M YTWUJIM3AIMM BBIJCICHHBIX M3 HHUX
MPOJYKTOB TO3BOJISIET C/IENATh BEIBOJ O TOM, YTO JIJIsl IEPEpabOTKU KaKI0TO BUIA
OTpabOTaHHOTO  aJicopOeHTa  HEOOXOAUMO  YCTAHOBUTH  OINTHUMAJIbHBIC
TEXHOJIOTUYECKUE, B YACTHOCTH TEPMOJMHAMHYECKUE PEXKHUMBI, KOTOpPHIC
o0ecrneunBalOT UX MaKCUMAJIBHYIO OYMCTKY. Pa3paboTka TeXHOJIOTHUU W3BJICYCHUS
MUHEpaJbHBIX Macel M mnapauHOB U3 OTpPabOTaHHBIX aJCOPOEHTOB C
KOMOMHUPOBaHHBIM HcHoJb30BaHUEM [IAB u HEHTpOOEKHBIX CUJI B JAHHOM
paboTe paccMaTpUBAETCS BIIEPBBIE.

CrnenoBarenbHO, pe3yJbTaThl JTAHHOTO UCCIEAOBAHUSI CIOCOOCTBYIOT
COBEPIIIEHCTBOBAHUIO TEXHOJOTUU U3BJICUCHHSI MUHEPAIBHBIX Macel U mapaguHOB
U3 0TPaOOTaHHBIX TJIMHUCTHIX aJICOPOCHTOB.

CBs3b INCCEPTALIMOHHOI Pa00ThI ¢ TeMaTuyeckuMu ianamu HUP.

JlanHast paboTa BBHITIOJIHEHA B COOTBETCTBHM C TeMaTH4YecKuM 1uranom HUP
depraHckoro mojauTexHudeckoro wuHcTUTyTa Ha 2007-2010 rTompl W B
cooTBeTcTBHM C nporpammoit Llenrpa no Hayke u Texnonorusm npu KM PVY3 Ha
2007-2010r.r. mo npuknaarou rematuke I'HTII-5.

Ileab mcciieIOBAHUSL - COBEPIICHCTBOBAHUE TEXHOJIOTMU W3BJICUCHUS
MUHEpalbHBIX Macel M napaduHOB M3 OTPaOOTaHHBIX aJCOPOEHTOB IyTEM
KOMOMHUPOBAHHOTO HMCIONb30BaHus pa3pabotaHHbix I[IAB u nentpobexxHoro
arrapara.

3agauu__ucciaenoBanus. J[ns JOCTWOKEHHMS YKa3aHHOW 1€MW ObUIM
MOCTAaBJICHBI U PEIICHBI CJICTYIONINE 3a/1auu:

-U3y4YE€HUE COCTaBa M CBOWCTB OTPAOOTAHHBIX TIWHHUCTHIX aJCOPOECHTOB
®depranckoro HerenepepadbaTHIBAIOIIETO 3aBO/IA;

-mog0op nemieBbix pactBoputeneit u [IAB mis u3BiedeHns MUHEpaTbHBIX
Macen ¥ mapauHOB U3 OTPaOOTAHHBIX TIIMHUCTHIX aJICOPOCHTOB;

-COBEPIIICHCTBOBAHUE W ONTUMH3ALMS  TEXHOJOTUH  U3BJICUCHUS
MUHEpaTbHBIX Macel U napadruHOB U3 0TPAOOTAaHHBIX aJCOPOCHTOB;
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-OIBITHO-ITPOU3BOACTBEHHOE  HCIBITAHUE  MpeIaraéMod  TEXHOJIOTHUHU
U3BJICUECHUS MUHEPAJIbHBIX Maces U nmapapuHoB U3 0OTpabOTaHHBIX aICOPOEHTOB;

-pacyeT  OXHMJIaeMOro dJKOHOMHUYecKoro 3ddexrta OT  BHEIpPEHUS
npeajiaraeMoi TeXHOJIOTHH B HedTenepepadaThiBaroiiee Mpou3BOACTBO.

OO0beKT mcclie/I0BAHUSA. OtpabGoTaHHblE€ TJIMHUCTBIE  aJCOPOCHTHI,
MUHEpaibHble Macja, nmapaduHbl U MOBEPXHOCTHO- akTHUBHBIE BemiecTBa (ITAB),
MOJIy4aeMbl€ Ha OCHOBE JKUPHBIX KHCIIOT XJIOITKOBOTO COANCTOKA.

IlpeaMer mccjieIOBAHUS -  SIBJSIETCS COBEPIICHCTBOBAHUE TEXHOJIOIMH
U3BJICUCHHUS] MHUHEPAIbHBIX Maceld U MapapuHOB HU3 OTPAOOTAHHBIX TJIMHUCTBIX
ancopOeHTOB ¢ KOMOMHHMpPOBAHHBIM HCHOJb30BaHUEM pa3pabotanHbix [IAB u
IIEHTPOOEKHOTO anmapara.

Metoabl _ucciaeaoBaHus. AHamu3 (U3HKO-XMMHYECKHX IOKa3aTenen
O0TpabOTaHHBIX TIUHHUCTBIX aJCOPOEHTOB, MHHEpAIbHBIX Macel U MapaduHOB
OPOM3BOJWIA  COBPEMEHHBIMM  METOJaMH  (PU3UYECKOTO,  XUMHYECKOTO,
CHEKTPAJILHOTO, XpPOMATOrpapHUUECKOro UCCIIEeI0BaHUs ¢ UCHOIb30BaHuEM OBM u
MaTEeMaTUYECKUX METO/I0B 00Opa0OTKU IKCIIEPUMEHTANBHBIX JJAHHBIX.

OCHOBHBIE T10JI0KEHHUSI, BLIHOCHMbIE HA 3ALIUTY:

-noA0Op, H3YYEHHE CBOWCTB M HaydyHOE€ OOOCHOBAaHHE BO3MOXKHOCTH
npuMeHeHus: pa3paboranHbix [IAB mpu u3BiedYeHUM MUHEpAIbHBIX Macel U
napaduHOB U3 OTPAOOTAHHBIX TJIMHUCTHIX aJICOPOCHTOB;

-KOMOMHHPOBAHHOE VCIIOJIb30BaHUE pa3pabOTaHHBIX [IAB u
LHEHTPOOEKHOr0 arrmapara MpU COBEPIICHCTBOBAHMM TEXHOJOTUU W3BIICYEHUS
MUHEpaIbHBIX Macea U napauHOB U3 0TPaOOTaHHBIX aJCOPOEHTOB;

-pe3yabTaThl JJA0OPATOPHBIX M OINBITHO-MPOU3BOJCTBEHHBIX HMCCIIEIOBAHUN
CO3JaHHOW TEXHOJOTUH M ONTHUMAJbHBIX PEKUMOB H3BJICUYCHHUS MHHEPATbHBIX
Macen M mapa@uHOB U3  OTPaOOTaHHBIX TJIMHUCTBIX  aJCOPOEHTOB C
KOMOMHUPOBaHHBIM HCIOJIb30BaHUEM pa3paboranHbix [IAB u meHTpobexHoro
amnmapara.

Hayunasi _HoBu3HA: BbIsSBIeHB OCOOEHHOCTHM COCTaBa UM CBOWCTB
OTpabOTaHHBIX TIMHHUCTHIX ancopOenToB depranckoro HII3, a Takxke ocHOBHBIC
3aBUCUMOCTH TPOIecca U3BJICUCHUS M3 HUX MUHEPAIbHBIX Maces U napaduHa npu
KOMOMHUPOBAaHHOM HCIOJIb30BaHUM pa3paboranHbix [IAB u 1eHTpoOexHOro
amnmapara.

Pa3paboTaHbl COOTBETCTBYIOIIME MATEMATHUYECKUE MOJIETU U ONTUMAJIbHbIE
TEXHOJIOTUYECKHE PEXKUMbI TPOLECCOB W3BJICUECHHUS MHUHEPAIBHBIX Macel U
napad@uHOB U3 OTPaOOTAHHBIX aJICOPOCHTOB C HMCIOJIL30BAHUEM pPa3padOTaHHBIX
[TAB u neHTpoOexxHOro ammapara, KOTOpble MOJYYUIU MOATBEPKIACHUE U alu
TIOJIOKHUTEIIBHBIC PE3YNbTaThl IPU OMBITHO-TIPOU3BOJCTBEHHBIX HCIBITAHUSIX B
ycnoBusix @epranckoro HII3.

HayuyHasi ¥ npakTHyecKasi 3HAYNMOCTh Pe3YJILTATOB UCCJIEI0BAHMS.

Pe3ynbTarhl Hccnen0BaHui MO3BOJIMWIA HAYYHO - 0OOCHOBATh BO3MOYKHOCTD
noiayyeHust BojgopacTtBopuMbix I[TAB w3 o0TX0m0oB Macio -  KHPOBOU
MPOMBIIIUICHHOCTH M WX MPUMEHEHHUS TPHU W3BJICYCHUH MUHEPATbHBIX Macell |
napaduHOB U3  OTPaOOTAaHHBIX TJIWHUCTBIX  ancopOeHTOB.  OXumaembIid
SKOHOMHUYECKUH 3P(HEKT OT BHEApPeHUs pa3paboTaHHOW KOMOMHHPOBAHHOMN
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TEXHOJIOTMH W3BJICUCHHS] MHUHEPAThHBIX Macel W mapaduHOB C UCIOJIb30BAHUEM
npenaraemeix [TAB u nieHTpoOGexkHoro anmnapara coctaBut 6osee 77,0 MIIH. cyM B
TO/I.

Peanu3anusi _pe3yabraroB. lcnoblTanue mpeqiaraeMol TEXHOJIOTHU
U3BJICUECHUS MUHEPAIbHBIX Macell U nmapaduHoOB U3 OTPaOOTAHHBIX aJICOPOECHTOB C
UCIoNib30BaHueM npesuiaraeMbix [IAB  u  menTpoOexHoro ammapata Ha
®epranckom HII3 mokazano BO3MOKHOCTh MHTEHCU(DHKALIUKA JTAHHBIX MPOIECCOB
Y HKOHOMHH 3HEPIUH, MaTEPHUAIIOB, PEareéHTOB U JIp.

[IpumenutensHo Kk ycioBusim  @epranckoro  HII3  paspaGortan
TEXHOJOTHUECKUI perjaMeHT Ha M3BJICUYCHHE MUHEPAIbHBIX Maced U mapaduHoB
U3 OTpaOOTaHHBIX aJCOPOEHTOB C COBMECTHBIM HCIIOJIb30BAHUEM IPENIaraeMbIX
ITAB 1 1eHTpoOEXHOr O amnmapara.

AnpoOanus padorTel. Pe3ynbTaThl paboThl JOJ0KEHBI M OOCYKJICHbI Ha:
-Kondepenmmuu PXO um.J[.M.MenneneeBa «Pecypchl cOeperaromme U dHEPro-
¢ (EeKTUBHBIE TEXHOJOTMU B XMUMHYECKOM U HEe(PTEXUMHUECKOW MPOMBIIIICH-
HOCTH», IOCBSIIIEHHOW MexyHapoaHomy roay xumun (Mocksa, 2011);
-PecnyOnukaHckol HaydHO-TIPAKTUYECKOM KOH(epeHInn «IKOJIOTUK TOo3a
KUIIJIOK XY KAIMK MaxCyJOTIapUHU ofuil Mmyammodapuy (Oeprana, 2007);
-PecnyOnukanckoit HAaY4YHO-TEXHUYECKOU KoH(epeHu «TexHonoruu
nepepadoTK MECTHOTO ChIpbs U MpoaykToBy» (Tamkent, 2009);
-PecniyOnukaHCcKol Hay4YHO-TEXHHUYECKOW KOH(EpEeHIUN « AKTyallbHbIE MPOOJIEMBI
nepepabotku HePpTH U raza Y3oekucrana» (byxapa, 2009);

-PecniyOnukanckoil HayqyHO-ipakTHUeCcKo KoHpepeHH «IIpodieMbl F3K0I0Tuu U
HETPaJULIMOHHBIX XUMUYECKUX TexHoJorum» (deprana, 2009);

-PecnyOnuka wiMuii Ba uWIMUN-TEXHUMKa aHwxyMmMaHu «Mnuiad yuKapuiliHU
MOJIEpHHU3AIMS KWK, TEXHUK Ba TEXHOJIOTHK KailTa >KMX037alll, WHHOBALUIIAP,
UKTHCOJUI camapalid yCyJulap Ba HoaHbaHaBuii euumiap» ( @aprona, 2010).
-MexnynapoaHas koHpepeHius «OnTuaeckuM U GOTOIIECKTPUIECCKUM SIBIICHUSIM
B MTOJIYITPOBOJTHUKOBBIX MUKPO- U HAHOCTPYKTYypax» (Deprana, 2011).
-MexyHapoqHOW HaydyHO-TEeXHMUYECKoW KoHpepeHIuu «HoBble KOMITO3HUIIMOH-
HbIE MaTepUajibl HA OCHOBE MECTHOTO M BTOPUYHOTH ChIpbs» (Tamkent, 2011).

Ony0JMKOBAHHOCTDH Pe3yJbTaTOB. [10 MaTepuanam auccepTaluu UMEETCS
14 nay4HbBIX TyOJIMKAIIUH, B T.4. 4 HaydHBIX cTaThu U 10 TE3MCOB TOKIIA/IOB.

Crpykrypa u_o00beM padoTbl. /Jluccepranusi COCTOMT W3 BBEACHHS,
YEThIpeX IJ1aB, 3aKJIIOYEHHUS, CIUCKA HUTUPYEMOW JIUTEPATypPhl, HACUUTHIBAIOILIETO
146 HauMeHOBaHUN W TPHUJIOKEHUS, TJI€ COJAEPKATCA TOKYMEHTBI, OTpakalollue
CTENIeHb BHEAPEHUs JAaHHOW paboThl. Juccepramus Hanucana Ha 109 crpanun
KOMITBIOTEPHOTO T€KCTa, coAepkuT 11 pucynka u 26 tadnui.

[Tonb3ysich ciydaem, aBTOp BbIpa)KaeT MCKPEHHEI0 0JIaroJapHOCTh K.X.H.,
noueHty MupcanmnmoBoii C.P. 3a 0ka3aHHYI0 Hay4YHO-METOAMYECKYIO IMOMOIIb U
KOHCYJIBTAIIMK TIPU BHITIOJTHEHWH HACTOSIICH NUCCEPTAMOHHON PaOOTHI.




OCHOBHOE COIEP KXAHUE IUCCEPTALINU

Bo BBegeHnu 00OCHOBAaHA aKTYalbHOCThH 33J]a4M U CTENEHb H3YUYEHHOCTH
npoOiemMbl, CPOPMYIHpPOBAaHbl 1Edb W 3aJa4ud JUCCEPTAIMOHHOW paboTHhl,
U3JI0)KEHBl OCHOBHBIE TMOJIOKEHUS, BHIHOCMMBIE Ha 3alIUTy, YKa3aHbl Hay4Has
HOBHU3HA U MPaKTUYeCKasi IEHHOCTh MOJYYEHHBIX PE3yIbTaTOB.

B nepBoii riaBe auccepTallMOHHON PaOOThl PACCMOTPEHO COBPEMEHHOE
COCTOSIHME€ TEXHOJIOTUM  W3BJIICYCHHE MHHEpAIbHBIX Macel U mnapauHOB U3
oTpabOTaHHBIX aJCOPOCHTOB, MPEJCTABICH AaHaJM3 IPOILECCOB aJCOPOIUU H
necopOIuyu HeTEMPOIYKTOB TJIMHUCTHIMU aJCOPOCHTAMH, W3JIOKEHBI BUIBI U
CBOMCTBA TIMHUCTHIX aJCOPOCHTOB, NMPUMEHSEMBIX NMPHU OUYMCTKE MHHEPAThHBIX
Macen U mapaguHa, OMHCAHBI METOJBI W3BJICUCHUS MUHEpPAJbHBIX Macel u
napaduHa u3 oTpabOTaHHBIX aJCOPOEHTOB M CHOCOOBI MX YTWIM3AIMH, a TaKkKe
TEXHOJIOTUUECKHE CXEMBbl W ammapatrhl JJIsl U3BJICYCHHUS MHUHEPAJIbHBIX Maceld U
napaduHOB U3 OTPAaOOTAHHBIX aJCOPOEHTOB, CGHOPMYIMPOBaHA  IOCTAHOBKA
3aJlay UCCIICIOBAHU.

Bo BTOpOIi ri1aBe mpenCcTaBlIeHbl METOJUKA MTOCTAHOBKU JKCIIEPUMEHTA |,
aHaJIM3a ChIPhS U MOJTYyYaeMbIX MPOIYKTOB, METOIbI UCCIIEIOBAHUS OTPAOOTaHHBIX
aJICOpOCHTOB W W3BJICUYCHHBIX W3 HUX MUHEPAIbHBIX Macel u mapapuHOB,
aHanMu3bl  (PPaKIIMOHHOTO COCTaBa  TJIMHUCTOTO aJCOpOCHTa,  OYMINAOIIAS
CIIOCOOHOCTH a/IcOpOEHTa OT MEXaHWYECKUX MPUMECEH, OmpeaeneHns 00bEMHOMI
Macchl OTPabOTAHHOIO aJCOpPOEHTA, COAEpP)KaHUS BOABI B HE(PTENPOIYKTax IO
metony [una m Crapka, onpeaeneHnss MUKpOBIard B He(PTEepoayKTax, METObI
OTIpE/IeTICHUS TUIOTHOCTH, TTOKa3aTelNsl MPEeJOMIICHUSI CBETa , KHHEMAaTHYeCKOW |
YCIIOBHOW BSI3KOCTH, KHCJIOTHOCTH, TEMIEPATYPhI BCUBIMIKA HEPTEIPOIYKTOB U
Ap.

B Tperbell riiaBe NpUBEICHBI JAHHBIE I10 WCCIEAOBAHUKD  TEXHOJIOTMU
V3RIICYCHHUSI MUHEPATHHBIX MAces U napaguHa 13 OTpadOTaHHBIX a7icOPOCHTOB, B YaCTHOCTH
TOKa3aHbI Pe3yJIbTaThl AHATM3a COCTABA M CBOKMCTB OTpaOOTAHHBIX aICOPOCHTOB OUKMCTKH
MUHEpaTbHBIX Macel U TiapaduHa, paspaboTka criocoba W3BJICUEHMS] MUHEPATIbHBIX Macell 1
napaduHa U3 0TpabOTaHHBIX a/IcOpOeHTOB, momydeHre [IAB Ha OCHOBE >KMPHBIX KUCIOT
XJIONKOBOTO COAICTOKA, CO3[aHKEe KOMIO3ULIMM  BogopacTBopuMbIX [TAB  my1s m3Bneuenus
MUHEpaTLHBIX Macell ¥ rnapaguHa 13 0TpabOTaHHBIX aJICOPOSHTOB U JIp.

B d4erBéprToil riaBe  COBEPIICHCTBOBAHA TEXHOJOTWS  W3BJICUYCHUS
MUHEPAITBHBIX Macel W mapaduHOB M3 OTPabOTAHHBIX aJCOPOEHTOB, OMHCAaHA
TEXHOJIOTHs BBIJICJICHUS] MHHEPAIBHOTO Macia | mapaduHa U3 OTPabOTaHHBIX
aZIcCOpOCHTOB ¢ pazjeiieHrueM (a3 Ha LEHTPOOEKHOM ammnapare, ONTUMHU3UPOBAH
IpoliecC  W3BJICUECHHUS] MHUHEPATbHBIX Macel W napapuHOB U3 OTpabOTaHHBIX
ancopOeHToB ¢ ucnonb3oBaHueM [IAB u meHTpoOeXHOro ammapara, IOKa3aHo
WCIIOJIb30BAaHUE W YTHJIM3AIUS MUHEPATbHBIX Macel U mapaduHa U3BJICUECHHBIX U3
OTpabOTaHHBIX aJCOPOCHTOB U PacCUeT OKUAEMOTO SKOHOMUYECKOTO d(dekTa oT
WX BHEJPEHUS B MPOU3BOJICTBO.



HccaenoBanue TeXHOJIOTUM U3BJICYEHUS MUHEPAJBLHBIX MaceJ U Mapa(uHoB
U3 0TPAOOTAHHBIX aJICOPOEHTOB

OpHUM U3 OCHOBHBIX MOKa3aTeNel TIIMHUCTBIX aJICOPOEHTOB CUUTACTCA UX
COpOIMOHHAsT €MKOCTh, 3HAUEHHE KOTOPOW OIpeAeNsieT MOTePU MHUHEPATbHBIX
Mmacen u napaduna. Ceroans Ha ®@epranckom HII3 npu ouncTke MUHEpaIbHBIX
Macea U napaduHOB HCHOJB3YIOTCS TJIMHUCTBIE aJCOPOEHTHI, MOJYyYEHHBIEC W3
Pa3IMYHbBIX MECTOPOXKICHUI HEPYIHOTO CBIPbs VY306ekucrana.
YuureiBasg 3TO, HAMH TPUBEJICHBI CPABHUTEIBHBIC HCCIECNOBAHHUS MAaclo- M
napaduHOEMKOCTH TIIHMHHUCTBIX aJCOPOSHTOB, UCTIOIB3YEMbIX WIIH TUIAHHPYEMBIX
K wucnoyib3oBannio Ha @epranckom HII3. [Tpu 3ToM aHanM3bl 1O ONpPEICICHUIO
COpOITMOHHONW EMKOCTH JTaHHBIX a7IcOpOEHTOB OCYIIECTBIISUIM  COTJIACHO
yTBepxKAEHHOTO cTanaapTa. [lomydeHHbIe pe3ybTaThl MPEACTaBICHBI B TA0M. 1.

Tabnuna 1.
MacJi0- ¥ napapuHOEMKOCTH TVIMHUCTBHIX aICOPOEHTOB, UCII0JIb3yeMbIX HA
®epranckom HII3 npu ouncTKe MUHEPAJbHBIX Maces H napa¢uHoB

HaumenoBanue Mecto Macuio - IMapaduno-
ajgcop0eHTa JOOLIYH éMKoCcTh ,% | éMKOCTD, %0
3uKeeBcKas OImoka * bpsinckas 58,5 56
001aCTh
OmnokoBuHas rrHa Kepmune Hasowuitickas 57,8 55,2
001aCTh
Hap6axopckuii 1eouHbIi Hasowuitickas 454 425
OCHTOHHUT 001aCTh
Hapbaxapckuii kapOOHATHBIN Hasowuitickas 43,7 419
NAJIBITOPCKUT 00JacThb

[Tpumeuanue: X) JlaHHBIN aJCOPOEHT UCIIOIB3YETCS B KAUECTBE KOHTPOJIBHOTO.

Kak BumHO M3 maHHBIX Tabn. 1. ucmonb3dyemble Ha Depranckom HII3
TJIMHUCTBIE aJCOPOEHTHI MMEIOT Maciio- W Mapa@uHOEMKOCTh MEHbBIIE, YeM
KOHTPOJIbHBIN 00pa3sell, 3aBO3UMBbIH 110 uMmopty u3 bpsiackoit obnactu (Poccus).
[lpyuém HammeHbIas Maciao- W napaduHOEMKOCTh HaAOMIOAAaeTCss Ha
KapOOHATHOM TMAJBITOPCKUTE M  MIeJouyHOM OeHtonute Hapbaxopckoro
mectopokaeHuss (HaBowiickass 005acTh) HM  HAmpoTHMB, HaWOOJbIIAs —B
3ukeeBckoil omnoke (bpsiHckas obnacte). CriemoBaTenbHO, MPU HUCIOIB30BAHUM
MECTHBIX aJCOPOCHTOB OYAYT IOCTUTHYTHI OTHOCHTEIBHO MEHBIIHE TIOTEPH
IIEHHOTO MHHEpPaJbHOTO Macjia u napadguHa. Kpome Toro, 3tu MHUHEpabI
3HAYMTEIBHO OTJIMYAIOTCS MMOPUCTOCTBIO, JTUCIEPCHOCThIO, W T.M.. [loaTomy
HEOOXOJIMMO TPOBOJUTH WX Pa3lCibHYIO KIACCU(PUKAIMIO [0 BHUJIAM TIJIMH Ha
He(renepepabaThIBAIOIIEM 3aBOJE U HUX NepepaboTKy T.e.  yTHIM3ALMIO
UHIUBUAYaTbHO. J[JIs1 MOATBEPKACHUS BBIICCKA3aHHOTO B Ta0J. 2 MPEACTaBICHBI
CPaBHUTECIbHBIC JIAaHHBIC OTPAa0OTAHHBIX 3aMaClCHHBIX W TapapUHUPOBAHHBIX
aJICOPOCHTOB, TIOTYYCHHBIX U3 Pa3HBIX TIMHUCTHIX MUHEPAJIOB.



Tabmuma 2
Cocras u coaepxkanue 0TPpaOdOTAHHBIX 3AMACJIEHHBIX U Mapa@UHHUPOBAHHBIX
IJIMH, ToJy4eHHbIX u3 Pepranckoro HII3 npy KOHTAKTHON 0YMCTKe
MHUHEPAJbHBIX Maces U napa¢puHoB

HaunmenoBanme Bun Copoun Conepixanue copoOMPOBaAHHBIX BelIEeCTB, %o
0TPadOTAHHOIO | OCHOBHOIO | OHHAs
. MUHepa | mapa- | acaibTHO-| Cepbl | a30THCTBIX
ajgcopéeHTa MHHepaJja | eMKOCTh
% TBHOTO | ()UHA | MOJHUCTBIX BEIIECTB
maciia BEILIECTB
IIpH ouncTKEe MHHEPAJLHBIX Mace:
AckaHuT MoHT™MO- 55 90,0 5,2 29 1,7 OCT.
(I'py3usi) KOHTPONb | PUIJLIOHUT
AncopOeHT u3 Ormoku 57,8 94,5 2,03 1,8 1,4 OCT.
TJIAHBI
MECTOPOXKICHUS
Kepmune
AncopOeHT u3 Kap6onar-| 43,7 86,7 3,8 3,6 2,6 OCT.
TJIUHBI HEBIN
Hapbaxapckoro | majseiropc-
MECTOPOXKICHUS KAT
IIpu ouncTKe NapapUHOB:
Ackauut MoHT™MO- 50 4.1 91,2 2,7 15 OCT.
(I'py3usi) KOHTPONb | PUIUIOHUT
AncopOeHT u3 Onoku 55.2 2,0 95,0 1,1 1,6 OCT.
TJIMHBI
MECTOPOXKICHUS
Kepmune
AncopOeHT u3 KapbOonar-| 41,9 5,4 88,9 3,1 2,5 OCT.
TJIMHBI HBIN
Hag6axapckoro | mansiropc-
MECTOPOKICHUS KAT

N3 T1abn.2 BUAHO, YTO NMPU KOHTAKTHOM OUMCTKE MHHEpAIbHBIX Macell B
3aBHCHUMOCTH OT BHJIa MHUHEpaja MEHsEeTCS U COPOLIMOHHAs EMKOCTb MOITYy4aeMOro
aacopoenta. Tak Hampumep, ackanut (I'py3usi), mody4yeHHbI U3 OEHTOHUTA
(MOHTMOPWJJIOHUTA), MYTEM €ro KHUCIOTHOW aKTHUBAlMM UMEET COPOLMOHHYIO
eMKOCTh 1o Macny 55%, B TO BpeMmsi Kak aJIcCOPOEHT, MOJYYECHHbIH TaKuUM XKe
Coco0OM U3 KapOOHATHOrO mnaybiropckutra HaBOaxapcKoro MecTOpOXKACHHUS
(HaBowmiickas 06m1.) umeer 43,7%. Oto emé pa3 noarBepxaact 3PGHEeKTUBHOCTD
UCITIOJIb30BAHUSI MECTHBIX aJICOPOEHTOB MPHU KOHTAKTHOM OYMCTKE MHUHEPAIbHBIX
Macen wu mapadunoB. I[lpudem, B mpemraraemMom ajacopOeHte, OoJbIe
COpOMpYIOTCSI T€ BEIIECTBA, KOTOPHIX HEOOXOAMMO YAAJIUTh M3 OYMILAEMBIX
HedTenpoaykToB. Ilo cBeneHusM Ta01.3 MOKHO ONPENEIUTh palliOHATbHbBIE ITYTH
YTUJIU3aLUU T.€. UCMOJB30BaHUE TEX WJIM HMHBIX OTPAOOTAaHHBIX 3aMAaCJICHHBIX U
napaduHUPOBAHHBIN aJICOPOSHTOB.



Tao0muna 3

M3MeHeHNe rPaHyJIOMETPHYECKOT0 COCTABA MOJI0OPAHHBIX aICOPOEHTOB MPHU
KOHTAKTHOM 0YHCTKE MECTHBIX MHUHEPAJIBHBIX MaceJ U napa(uHOB

I'panynomerpudecknii cocraB (0CTaTOK Ha cute), %

Caexero agcopberra | OTpaGoTranHOro
HaumenoBanue ajgcopoenTa
aacopOeHTa
Ha cetrke Ha cetrke Ha cetrke Ha ceTke
02K 0063 02K 0063
MPH 0YHCTKE MHHEPAJILHLIX MaceJ:
Ackanut (I'py3ust) (KOHTPOIIB) 4,2 95,8 3,6 96,4
ANCOpPOCHT U3 TIINHBI 49 95,1 3,1 96,9
MecTopoxaeHus: Kepmune
AJICOPOSHT U3 IIIMHBI 3,7 96,3 3,2 96,8
Hag6axapckoro MmectopoxaeHus
IIPH OYHUCTKE NapauHOB:
Acxkanut (I'py3ust)(KOHTPOJIIB) 4,2 95,8 3,4 96,6
AJICOPOSHT U3 IIIMHBI 49 95,1 2,8 97,2
MecropoxacHus Kepmune
AJICOPOSHT U3 IIIMHBI 3,7 96,3 3,0 97,0
Hag6axapckoro MmecTopoxaeHus

N3meHeHue I'pa”nyJIOMCTPHUICCKOI'O COCTaBa HO,Z[O6paHHI>IX aI[COp6€HTOB
IIpu KOHTAKTHOM OYHCTKE MECTHBIX MHUHCPAJIBHBIX MAaCClI U Hapa(l)I/IHOB

MpeACTaBIIeHO B Ta0.3.

Kak BumHo u3 1a6:1.4 nepepaboTaHHbIC 3aMacieHHbIC U MapaGUHUPOBAHHBIC
OTpaOOTaHHBIEC TIWHBI MPAKTUYECKH HE HAOyXalOT BOJHOM U TEM CaMbIM HE
CO3/Ial0T T'YCThIE MACCHI, yXYAIIAIONINE PEOTIOTHIECKUE CBOWCTBA CYCIICH3HUH.

Tabauua 4

IHoka3aresp HA0yXaeMOCTh NepepadoOTAHHBIX 3aMACJEHHBIX U

napagpuHUpPOBAHHBIX IJINH

Ne HanmeHnoBanue riiuH

HabyxaemocTtb, cM>/1

3amMacjeHHbIe TJINHbBI:

1. | OnokoBuanHas riuna Kepmune 1,123

2. | HaBGaxapckuii mienouyHoil OEHTOHUT 1,174

3. | HaBOaxapckuii 6enbiif KapOOHATHBIN MaTBITOPCKHUT 1,122
IMapadunupoBaHHbIE IVIUHbI:

4. | OnokoBugHas rauHa Kepmune 1,091

HaGaxapckwii menoqHoi OEHTOHUT 1,097

HaGaxapckuii Genblif KapOOHATHBIHN MATBITOPCKUT 1,082




XKectkue skonorudeckre TpeOOBAHUS 3aMPENIAIOT CKUTATh WU MOABEPTaTh
BBICOKOTEMIIEPATYpHOI 00paboTke oTpaboTaHHBIC aICOPOEHTHI, T.K. TP TOPEHUHU
OpPraHUYECKUX BEIICCTB O0Opa3yrOTCs BpeIHBIC Ta3bl, KOTOPBIC 3arps3HSIOT
atMoc(epy KaHIIEpOTeHHBIMU BemlecTBaMH. [103TOMy, aKTyaJllbHBIM CUHTACTCS
pa3paboTka IKOJIOTHYECKA O€30MacHON TEXHOJOTHH YTHJIM3AINH OTPaOOTaHHBIX
aziIcopOeHTOB HedTernepepadaThIBAIOIINX 3aBOIOB.

B mocnemnee Bpems IS JOCTHKCHHSI TIIyOOKOH CTENEHU OYHCTKH
MUHEpAIbHBIX Macel W TMapaduHOB HCIOIL3YIOTCS KOMITO3UIIUNA Pa3IAYHBIX

aacopberToB. Hamm mpoaHaauM3upoBaHBI  CIEAYIOIIME COCTaBBI  CMECEH
a7cOpOEHTOB, KOTOPBIE MIPEACTaBIEHBI B TA0.D.
Tabmuna 5.
MacJi0- 1 napapuHOEMKOCTH cMeceil MeCTHBIX a/ICOPOEeHTOB
CocTaB cMecH KOMIIO3HIM I CoorHomienue | Macao- | Ilapaduno
aJcopOeHTOB KOMIIOHEHTOB €éMKOCTh -6MKOCTb,
Cmecn % %
OnoxosunHas riuHa Kepmune + 1:1 o4 51,3
Hap6axopckuii enoYHblii OEHTOHUT
OmnokoBuHas riuHa Kepmune + 11 44,8 42,8
HapOaxopckuii kKapOOHATHBIN TaJIBITOPCKUT
Hap6axopckuii 11eouHbiii OEHTOHUT + 1:1 429 40,2
HapOaxopckuii kKapOOHATHBIN TaJIBITOPCKUT

B HacTosiiee BpeMsi COXpaHEHUE IKOJIOTUYECKOTO PABHOBECHUSI B MPUPOIE
SBJIIETCSI OJHOM W3 BAXHBIX 3a7a4 MPOMBINUICHHBIX MPEANPUSTUN, CUIBHO
3arpsA3HAIONIMX OKpyKarouyr cpeny K coxanenuto, cerogHss Ha Pepranckom
HII3 otpaGoTanHbie ancopOEHTHI B OOJBIIMX KOJWYECTBAX BBIBO3SITCS Ha
TOPOACKYIO CBAJIKY, Il OHM HAHOCST 3HAYMTENbHBIM BpE] SKOJOTMU U OXpaHe
OKpyXxaroiei cpeabl. TakuM 00pa3oM, MPOBEACHHBIC MCCICIOBAHUS TMO3BOJIIIOT
cAenaTh CIEAYIOIINE BEIBOIBI:

1. Jlna panuoHanbHOW yTUIM3AlMU OTPAOOTAaHHBIX 3aMAaCICHHBIX W
napa@UHUPOBAHHBIX aJCOPOSHTOB HEOOXOAUMO UX pa3/iesIbHO KiIacCU(UITUPOBAThH
B 3aBUCUMOCTH OT MUHEPAJIOTUYECKOT0 U XMMUYECKOTO COCTaRBA.

2. Jlng mpsSMOTO HWCTIOJIB30BAaHMS, T.€. YTHIU3AIHNH
UCIIOJB30BaTh HU3KO 3aMacjCHHbIE TJMUHBI, U3 KOTOPBIX
YTJIEBOJIOPOIOB DKOHOMUYECKH HE 3 (PEKTUBHO.

3. CoBepIleHCTBOBAaHUE M3BECTHBIX TEXHOJIOTUH yTHIIM3AIUU OTPaOOTaAHHBIX
aJICOPOCHTOB TO3BOJIMUT TMOJIYYaTh JOTIOJHUTEIbHBIE YKOHOMHYECKUE BBITONBI, a
camMoe TJIaBHOE 00€30macuTh 3arps3HeHue OKpyxaromehd cpeabl depranckoit
JTOJIVH.

1eaecoo0pasHo
U3BIICUCHHE
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Pa3paboTka cnocofa u3BJIeUeHNsI MUHEPATbHBIX Macesl U napajuxa u3
0TPa0OTAHHBIX 2JCOPOEHTOB

N3BecTHble CcrocoObl pereHepanuu  OTpaOOTaHHBIX aJCOPOEHTOB U3-3a
HECOBEPILEHCTBA TEXHOJIOTMM WJIM SKOJOTUYECKOW HeIopabOTKH HE HaXOJIsT
MPaKTUYECKOro nmpuMmeHeHus. [1oaToMy, HaMH Ha OCHOBE pPE3yJIbTAaTOB aHaJIM3a
cOCTaBa M CBOMCTB OTpaOOTaHHBIX aJCOPOCHTOB pa3pabOTaHbl TEXHOJOTHMH HUX
WHIUBUyallbHOM mnepepaboTku.Ha puc.1 npeacrasiena 0J0K- cxeMa TEXHOJIOTUU
U3BJICYEHUS MHUHEPAJIbHBIX Macel U3  OTpabOTaHHBIX  aJCOPOEHTOB C
UCIIONBb30BaHMEM BOAHBIX pacTBopoB [IAB. Ilo manHON cxeme mnepepabOTKu
BoIZEsieTcsT g0 35-40%  copOMpOBAaHHOTO  MHUHEpPAJIBLHOTO  Macia U3
OTpabOTAHHOIO aacopOenta. OctanbHasg dYacTb MHHEpPAJIbHOTO  Macia,
copObupoBaHHasi B OCHOBHOM B MHKpPOIOpax MpPaKTHUYECKH HE JIecOpOupyeTcs U
octaércs B agcopOenTe. OcranbHasi 4aCTh MUHEPAIbHOTO Macia, COpOrpoBaHHAs B
OCHOBHOM B MHKpPOIIOpax IHPaKTHUYECKH HE JecopOoupyercs M OcCTaércs B
azicopOeHTe.

OTpadoTaHHbI|
3aMacJIeHHbI agcopOeHT

Bomga+I1AB

IIpouecc
KHIITYEHU A

BJara

MunepaibHoe
MacJio

Pa3znenenune dga MacJjao0 Brinmapk
3neseHue a3 apka

A 4

v +Boaa

A

Cymika
TJIUHBI

Baara

\ 4

PerenepupoBannas
IJIMHA

Puc. 1. Cxema u3BJIe4eHUsI MUHEPAJBHBIX MaceJ U3 OTPA0OTAHHBIX TJIMHUCTHIX
aJacopOeHTOB

OT0  AWKTYeT HEOOXOIMMOCTh OMpeaeieHUs HOBBIX OOJlacTel ero
npuMeHeHus. VI3BecTHbIE Ha TMPAKTHKE CIIOCOOBI CXKUTaHUS OTPaOOTaHHBIX
aJICOPOCHTOB C 3KOJIOTMYECKOW TOUYKH 3PEHUS CUUTAIOTCS HEIOMYCTUMBIMH U HE
MPUMEHSIOTCSI Ha TPAKTUKE M3-3a BBICOKMX SHEPreTHYECKUX 3arpar. IIpmmepHo,
Takas K€ CXeéMa MOKeT ObITh HCIOJIb30BaHa TpH IepepaboTke OTpaboTaHHBIX
napauHUPOBAHHBIX aJCOPOCHTOB, TOJYYCHHBIX Ha HedTenepepadaThIBAIONIEM
3aBojme: Ha pwuc.2 mnpencraBmeHa O5ok-cxeMa W3BICUEHUs TapaduHa U3
OTpabOTaHHBIX aJICOPOCHTOB C UCTIOJIL30BAaHUEM BOJHBIX pacTBopoB [1AB.
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OTtpaboTaHHbIi
napapuHUPOBAHHbIH
aacopOeHT
v
IMpouecc BJIara
BOI{&"‘HAB > KUIIAYCHUA
mapag@puuH
Paznesnenne pad Brinapka Hapagun
¢as3 >
+Boaa
aJcopOeHT Cyumka rimHbl
Baara <
A 4
PerenepupoBanHas riimHa

Puc. 2. Cxema u3BiedyeHus napagpuua u3 orpadoTaHHBIX [JIMHUCTBIX a1COPOEHTOB

B o0enx ciydasx mnojiyduaemasi pEreHEpUpOBaHHBIE aJCOPOCHTBI MUMEET
OCTAaTOYHOE COJEpKAaHME MHUHEpabHOro Macia (Wiau mapaduHa), YTO HE
MO3BOJIIET UM HaOyxaTb 1pU KOHTakTe ¢ Bojxoil. Takoe cBOICTBO
pPEreHEpUPOBAHHBIX TJIMH CYUTAETCS OYE€Hb BaXXHBIM M HEOOXOAMMOM IIpU
NOJIyYEHUU CHEUMATIBHBIX CycleH3ul. [l peanu3anuu BILLIEIPUBEIECHHBIX CXEM
U3BJICUEHUS MHUHEpAIbHBIX Maced W napaduHOB U3 OTpaOOTAaHHBIX aJCOPOEHTOB
MOKHO UCIIOJIb30BaTh YCTaHOBKH, CMOHTHPOBAHHbIE Ha
He(dTenepepadaThIBAIOIINX 3aBOJAX.

HHonyuyenue ITAB Ha 0CHOBe )KMPHBIX KHCJIOT XJIOIIKOBOI'0 COANICTOKA

Jist 3 PeKTUBHOrO WM3BJIEUEHUS MUHEPAIbHBIX Macel U napaduHOB U3
OTpaOOTaHHBIX aJCOPOCHTOB 11€J1IeCO00PAa3HO HCIOJB30BaTh MOBEPXHOCTHO-
aktuBHble BemiectBa (IIAB) , ma momoGue mbul. Hamu, Ha ocHOBe H3ydeHUSs
COCTaBa M COJICP>KaHUSI OTPAOOTAHHBIX aICOPOCHTOB, MOJYUYEHHBIX U3 YCTAaHOBKHU
No43 depranckoro HII3 Obuta pazpaboTaHa HOBasi TEXHOJIOTHS UX pEreHepaluy B
BOJIHOM cpenie ¢ ucnosb3oBanueM 3¢ dexktuBHbix [IAB. Kak nokazanu pe3yabTarhbl
UCCIICIOBAHUM OCHOBHBIE 3aTpaThl B JIaHHOM TEXHOJOTMM MaAalT Ha
ucnoaszyembie [TAB, KOTOpble B OCHOBHOM 3aKYyMarOTCs MO JOPOroil 1eHe u3-3a
pyOexa, 3a TBepAyr BamoTy. B Y30ekucrane ycnenHo (GyHKIMOHUPYIOT Ooliee
30 KpymHBIX MAaCTIO-)KUPOBBIX MPEANPHUATHH, T/I€ €KETOIHO CKAIUTUBAIOTCS OoJiee
500,0 ThIC TOHH XJIOITKOBOTO COAICTOKAa - OTXOJAa pa(uHAIMK XJIOTTKOBBIX Maced,
MOJIY4aeMbIX MPECCOBBIM U IKCTPAKIIMOHHBIM CIOCOO0aMU. XJIOTIKOBBIN COAINCTOK
COJICP)KUT HEHUTPAIBbHBIN JKUP, CBOOOJTHBIC KXUPHBIE KUCIOTHI, MbLIA, MIEJI0Yb H
JIpyrue KOMIIOHEHTHI, KOTOphle oOyciaBiauBaioT eMmy cBoiicTBa [TAB. ®dusuko-
xumuyeckue mnokaszarenu Takux IIAB mnpeacrtaBnensl B Tabn.6 s cpaBHeHuUs
nonyueHHbIX [IAB ¢ aHajJoruyHbIM KUAKUM MbUIONIOA00HBIM [IAB ObutH
WCIIOJIb30BaHbl JIaHHBIC. PU3UKO-XUMHUYECKOTO aHaIu3a MbL1ono00HbIX [TAB.
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Tabmura 6

DU3NKO-XMMHYECKHE NM0OKa3aTeJ i KadyecTBa u3BecTHOro (mo PTY P®
215-57) u npeanaraembix (MII ITAB-1+4) xuakux MbliionoaooHbIx ITAB

HaumenoBa- | Buewnu [BeT [TepBon MaccoBast o151, % 0O0IIei MacChl
HUE A BUI U aqaJlb- PKUPHBIX | CBOOOA- | cBOOOA- | mpuMeced,
MBLJIONOI00- | KOHCHCT HBId | KHCJIOT HOH HOH HE pacrt-
Hbix [TAB CHIIUS o0beM IIEJI0YU | YTJIEKUCIT |BOPUMBIX B
TEHBI,MJI O COMBI BOJIC
W3BectHOE Kunakoe | kopuu-
JKHUIKOE HIIN HEBBIN
XO035IMCTBEHHOE| Ma3e00-
MbL10 0 PTY | pasHoe 200 40,0 0,20 3,0 5.0
P® 215-57
(KOHTpOJIB)
MIT ITAB-1 Ma3eo0- | CBETJIO
pa3Hoe | KOpHY- 250 41,0 0,10 1,0 0,8
HEBBIN
MII ITAB-2 Ma3eo0- | CBETIIO
pasHoe | KOpH4- 280 425 0,13 0,8 0,6
HEBBIN
MIT ITAB-3 Ma3eo00- | JKEITHIH 360 44,3 0,15 0.6 0,4
paszHoe
MII ITAB-4 Mazeo0- Kopu- 270 437 0,12 0.7 0,7
pasHoOe | HEBBIN

N3 T1a61.6 BUgHO, uTo pazpadotanusie MII ITAB-1, MIT ITAB-2, MII I1AB-
3 u MII ITAB-4 no cBOMM Kay€CTBEHHBIM IOKA3aTENSAM MPEBOCXOIST U3BECTHOE
JKUIKOE X03sicTBeHHOE MBUIO 110 PTY P® 215-57.

OOpaboTka o0TpabOTaHHBIX aJCOPOCHTOB MPOBOAWIACH C TMOMOIIBIO
MBLIBHOTO pacTBopa mpu Temreparype 95-98°C B teuenmm 1 waca. Ilpu sToMm
WHTEHCUBHOCTh mnepeMemuBanus (a3 paBusuiack 100 o6/mun. IlomyueHHbIe
PE3yNbTAThl OTIBITOB MPEICTABJICHBI B TA0JI. 7.

Tabnuua 7
N3MeHeHne moka3aTe/iell pereHepUpPOBAHHOI0 aCOPOEHTA B 3ABUCUMOCTH OT
Bujaa [IAB, ncnosib3yemMbIxX B BOJHBIX PacTBOPAaX

Bun orpadorannoro OcTtaTo4Hoe coaepxkanune, % oT macchbl acopéeHTa
ajgcopOeHTa napaduHa MUHEPAJIb- cepbl BJIaru
HBIX Macel
Perenepanusi BOIHbIM pacTBOpoM ¢ u3BecTHbIM ITAB (koHTpOJIB)
OTtpaboTaHHbIii aacopOeHT 21 0,02 0,74 0,05
OYHUCTKHU napaduHa
OTtpaboTaHHbIii aacopOeHT 0,04 14 0,57 0,03
OYHMCTKH Maclia
Perenepauusi BoAHbIM pacTBopom npemniaraeMbiM MII ITAB-3

OTtpaboTaHHbIl aCOPOCHT 1.0 0,008 0,52 0,03
OYHMCTKH napaduHa
OTtpaboTaHHbI aCOPOCHT 0,02 0.7 0,38 0,02
OYHMCTKH Maclia
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OTO BEPOATHO CBSA3AaHO C TEM, YTO B IIOCIEIHEM HPHUCYTCTBYIOT
BBICOKOIUIABKUE NMapauHbl U LIEPE3UHbI, YTO U O0YCIaBIUBAET CI0KHOCTH B HX
necopobunu. Takum  oOpa3oM, IPOBEAEHHBIE HUCCIEIOBaHUS  MO3BOJSIOT
PEKOMEH/I0BaTh pa3pabOTaHHBIA CHOCOO M3BICYEHHS MUHEPAJIBHBIX Macel HU
napauHa M3 OTpaOOTAaHHBIX aJCOPOEHTOB C HMCIOJB30BAHUEM IIPEIAraeMbIX
MbLTONOA00HBIX ITAB, CHHTE3UPOBAHHBIX HA OCHOBE UPHBIX KHCIOT XJIOIMKOBOTO
COAICTOKa. YCTaHOBIIEHO, 4TO HauOosee >3pdextuBHbIM [IAB nns perenepanuun
oTpaboTaHHbIX ajncopOeHtoB sBisgercs MII IIAB-3, mnonydeHHbId MyTeM
KOHJICHCAIIMH JKUPHBIX KUCJIOT XJIONKOBOTO COANCTOKA C HIEJIOYHBIMHA peareHTaMu
U 100aBKaMHu.

Komno3uuuu Bogopacreopumbix ITAB nisi u3B/ieyeHust MUHEPAJIbHBIX
MaceJs 4 napa@uHa u3 oTpadoTAHHBIX aJCOPOEHTOB

N3BecTtHO, uto ceronns 3¢ dextuBnbie [IAB Ha npennpustus B OCHOBHOM
3aBO3STCS M3-3a pyOexka 1o BbICOKOW 1eHe. ClieoBaTelbHO, CO3JaHUE U
IIPUMEHEHUE KOMIIO3ULIMM BOAOPACTBOPUMBIX 1IAB 13 MECTHOTO CHIPBS SBISIOTCSA
AKTyaJIbHOM M SKOHOMHUYECKHU BaXKHOU 3aj1adeii. B 3TOM acnekTe KHupHbIE KUCIOTHI
XJIOTIKOBOT'O COAIICTOKA SIBJISIFOTCS JEUIEBBIM ChIpbeM sl noiydeHus [1AB, T.x. B
VY30ekucTaHe HMX NPOM3BOJICTBO OCBOCHO Ha 18 KpYMHBIX MAaciio - >KUPOBBIX
npeanpuatusax. O0padoTka ChIpbIX (MM AUCTHUILIMPOBAHHBIX) >KHPHBIX KHUCIOT
HICJIOYHBIMUA pEareHTaMu IO3BOJUT TMOJYYUTh HX COJIM, KOTOPBIE XOPOIIO
pacTBopsiroTCs B BoJe. Hamu, myreM OMBUIEHHSI CBIPBIX MKUPHBIX KHUCIIOT
XJIOMKOBOT'O COAICTOKa B Hadajie CyJb(UTOM HATpPHs, Jajiee TPUITAHOJIAMUHOM
(TDA) monmydena Kujkast MOIOIAsi OCHOBA JUIsl co3ziaBaeMoi kommo3unuu [1AB.
Ou3NKO-XUMUYECKHE  TOKa3areau  nodydyeHHbix  I[IAB  ananusupoBanu
CTaHJApTHBIMU MeTojgamMu. B Ta0n.8 mpencraBieHbl OCHOBHBIE (DU3UKO-
XMMHUYECKHUE MOKa3aTeIu MOIy4eHHON OCHOBBI KoMmo3uuu [TAB.

Tabmnuma 8
DuU3NKO-XUMUYECKHE MOKA3aTeJH MOIOIIEC KOMIIO3UIIMHU, MTOJIyYeHHON U3
ChIPBIX KUPHBIX KHCJIOT XJIONMKOBOIO COANCTOKA

IIpu MmaccoBoii 10J1€ 5 KUPHBIX KHCJIOT XJIOIKOBOIO

HaumenoBanue noxka3arenei CoancToKa, %
30 \ 40 \ 50
1. BHemIHUM BUI U KOHCUCTEHIUSA MaseoOpa3zHas
2. Iser CBETIIO- KOPUYHEBBIN TEMHO-
KOpPHUYHEBBII KOPUYHEBBIN

3.MaccoBas 101, %
-CBOOOIHBIN €IKOH IIETT0YN 0,25 0,14 0,12
-CBOOOTHBIN YTTIEKUCITBINA COJBI 0,8 0,9 1,0
-IpuMeceii, HepaCTBOPUMBIX B BOJIE 0,3 0,4 0,5
4. IlepBoHaYaTEHBIN 00HEM TICHBI,MJT 200 250 300

W3 1abn. 8§ BUAHO, YTO C yBEJIMYEHHUEM MAacCOBOM JOIH KUPHBIX KUCIOT
nBeT ocHOBbl [IAB TemHeeT, yBenMuMBaKOTCS MaccoBass [0S CBOOOJHOM
YIJIEKUCIION COAbl U IIPUMECEN, HEepacTBOpUMBIX B Boxe. Ilpu stoM Takke
MOBBIIIAETCS NMEPBOHAYANIbHBIN 00BeM TieHbI (0T 200 mut 10 300 mu).
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CoctaB u comepxkaHus  paspalaTeiBaembix  kommosuimeit  [IAB
npejcTaBiieHbl B Ta0. 9.

Ta0mura 9
CocraBbl 1 conepxkanus paspadarsiBaeMbix komno3unuii IIAB
HaumeHnoBaHne KOMIIOHETOB Komno3unusa ITAB, macc, %

xkomno3unuu IIAB Nel Ne2 Ne3 Ned
1. Ocnona ITAB u3 CXKK 20 20 25 25
XJIOIIKOBOT'O COAIICTOKAa
2.Cunukar HaTpus 2,5 3,0 2,5 3,0
3.Cynbdat HaTpus 45 5,0 4,0 45
4. Cona KaJbIIMHUPOBAHHAS 2,0 2,0 3,0 3,0
5.Harpuii xyop 0,2 0,3 0,3 0,4
6.CynbdhaT aMMOHUS 0,2 0,3 0,4 0,5
7.Bona OCT. OCT. OCT. OCT.

[Mpumeuanue: Kommosumuu [TAB Nel u 2 npenHa3zHaveHsl sl o0e3napadWHUPOBAHHAS
OTpabOTaHHBIX TJIMHUCTBIX ajncopOeHToB. Kommosumuu [TAB Ne3 u 4 mius obGe3maciuBaHuUs
OTpaOOTaHHBIX TJIMHUCTHIX aJICOPOCHTOB.

N3 Ttabn. 9 BugHO, uTO AJs noBbIieHus 3¢ dekTUBHOCTE AeiicTBust [IAB B
COCTaB KOMIIO3MIIMM BBOJSITCS CHJIMKAT HATpus, CyJIbQUT HATpUs, COIY
KaJIbLIUHUPOBAHHYIO,  XJIOPUCTBIM HaTpuil u cyibdar ammonusa. B tabn. 10
IPEJICTABJICHBl KOJUIOMJAHO-XUMHUUYECKHUE I10KA3aTead BOJHBIX pPAacTBOPOB U3
oA00paHHbBIX MOJIyYeHHBIX Kommo3unuii [TAB.

Tabmuma 10
KoJsutongHo-xumMmu4yeckue noKa3arejau BOAHbIX pacTBOpoB noaodpanubix IIAB
Homep pH 1%- | Yaeannsiii | [lenooOpa3yro- | YcroiiuuBocth kK | Mowwmas
ITAB HOT'0 Bec, r/em’ mas paciiaBJIeHUI0 CIoco0-
BOJHOIO CIIOCOOHOCTD, HOCTb,
pacTBopa MJI yca1.e.
Cunrernuec
kuii  [1AB 9,5 1,02 145 yCT 112
(KOHTPOJIB)
Nel 9,0 1,05 150 yCT 114
No2 9,2 1,07 165 yCT 116
Ne3 9,7 1,09 175 yCT 120
Ne4 9,9 1,06 180 yCT 222

TexHo0TrUA BblIeJIEHUSI MUHEPAJBLHOTO MacJia U napadguHa u3
0TPa0OTAHHBIX 2JCOPOEHTOB ¢ pa3jaejeHreM (a3 HA HEHTPOOEIKHOM anmapare

OTnuuuTensHON OCOOCHHOCTBIO TEXHOJOTHUW Ppa3/eNieHUs CYCICH3UN C
WCIIOJIb30BAaHUEM IIEHTPOOEKHOM ammapare COCTOMT B TOM, YTO €€ MOJKHO
AKCILTyaTUPOBATH CAMOCTOSITEJIBHO C BBICOKMM BBIXOJOM BBIJIEIAEMBIX MTPOAYKTOB.
JIOCTOMHCTBOM JaHHOM TEXHOJOTMYECKOW CXEMbl SBJISETCA HCIHOJIB30BAHUE
repMETUYECKOr0 LIEHTPOOEKHOro amnmapara , paOOTarolero IMoJ JIaBJICHUEM,
Oylarogapsi 4yeMy MOXHO BBIBOJUThL M3 HEro JaBJICHUEM BS3KHE >KUIKOCTH
(MUHEpanbHbIE Macia WM napaduHbl), YTO MO3BOJSET MOBBICUTH JUCHEPCHYIO
dba3y B SMyJIbCHU M JOBECTH cooTHolieHue B HeM 10 1:0,5. KpatkoBpemeHHOE
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npeObIBaHUE pa3AesieMO KUAKOCTH B LIEHTPOOEKHOM ammapaTe  CHIDKAeT
OKHUCJICHHE YIJIEBOJIOPOJOB KHUCIOPOJOM BO31yXa. MSTKOCTh PEryIHMpOBAHUS
mpoliecca pa3esieHusl MyTeM JIPOCCEIMPOBaHUS CYCIIEH3UU HA JIMHUM €r0 BBIXOJa
IIPY IOMOIIH PETYJIUPYIONIETO KilanaHa MO3BOJISIET MOTYYUTh KOHEUHBIE TPOTYKTHI
C TIOCTOSIHHO BBICOKMMHU Ka4€CTBEHHBIMHU TMoOKa3zatesssMu. Ha TpybonpoBomax s
BXO0/1a U BBIXO/Ia CYCIIEH3UU YCTAHOBJIEHBI KOHTPOJIbHBIE (POHAPH.

TexHonoruyeckas cxema pasjielieHds MUHEPAJIbLHOTO Macia v napapuHa u3
OTpabOTaHHBIX a/IcOPOEHTOB ¢ ucnoiib3oBanueM ITAB u nentpobexHoro amnmnapara
npenactaBieHa puc.3 [lanHas cxema (QyHKIHOHUPYET CIEAYIOIUM 00pazoM:
CYCIIEH3Ms, B3BEIICHHAs Ha aBTOMAaTHYEeCKHMX Becax . mocTymaer B 0ak 2
HacocoM 3 Yepe3 TerIoo0MeHHUK 4 u poTameTp S momaércs B cmecutensb 7. [TAB
yepe3 CTadmiIn3aTop YPOBHS 6 M pOTaMETp 5 TaKkKe MOCTYHNaeT B CMECHUTENb 7.
Otkyna cmech smyibcuu ¢ IIAB momamaer B skcukatop 8, Tieé HauyMHaeTCS
paszesieHne MHUHEpaJbHBIX Macel W napapuHa U3 OTpaOOTAHHBIX aJICOPOCHTOB.
Hanee, pa3aenenue Macia ¥ napaduHa u3 oTpabOTaHHBIX aJCOPOEHTOB MPOTEKAET
Ha 1eHTpoOexHoM anmnapare 10. M3 neHTpoOexxHoro anmapara Macio u napapuH
cobupaercs B 6ak 13 u HacocoM 14 nepena€rcst Ha JanbHEUIYIO UX TIepepaboTKy
obOe3macienHas. OOpaboranHas riiMHa coOupaercs B Oake 11 u Hacocom 12
nepenaércss Ha BbICylIMBaHUe. MyTHbIE MOPLMU 3MYJIbCHH U3 LEHTPOOEKHOTO
anmapara 10 moctymaer B 06ak 9, oTKyaa HacocoM 3 MOJarOTCs BHOBb Ha
pasmeneHne B JKcukatop 8. JlaHHas  TEXHONOTWs — IPEAyCMaTpUBAET
UCIIONb30BAaHUE  TOBBIIMICHHOTO  KOJMYECTBA  BOJBI, UYTO  OMPEACNACTCS
HEOOXOJMMOCTBIO  TMPHUAAHUS  OTPAaOOTAHHOMY  TJIMHHCTOMY  aJCOpPOCHTY
MOABWKHOCTA M JIYUILIETO pa3/elieHusi Macia W napaduHa Ha ILEHTPOOEKHOM
anmnapare

Puc. 3 TexHooruueckasi cxema pa3zjiejieHusi MUHEPaJbLHOI0 MacJja U napaguna u3
0TPA0OTAHHBIX INIMHUCTBIX aICOPOEHTOB ¢ UCNOJIb30BAHUEM LHEHTPOOEKHOI0 annapara

Hcnonb3ys nannyto texHonornro Hamu Ha Depranckom HII3 mpoenenst
CEpUM OIBITOB IO pEreHepalud OTPaOOTAHHBIX TIWHUCTHIX aJCOPOECHTOB C
ucrnosb3oBanueM paszpabotanubix [IAB. C uenb cpaBHeHHs pa3paOOTaHHOMN
TEXHOJIOTUM U3BJICUYEHUSI MUHEPAJIbHBIX Macel U napauHa ¢ U3BECTHbIMU HaMU
IIPU TEXHOJIOTUYECKUX PEKMMAaX, OMHCAHHBIX BBIIIE MPOBEACHBI CEPUH OIBITOB,
pe3ynbTaThl KOTOPBIX NpeacTaBiIeHbl B Ta01.11
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Tabmuma 11

IMoka3aTe i 0CTATOYHOTO COJAEPKAHUA MUHEPAJIBLHBIX Macesl U napaduHa B
pereHeprupoOBaAHHBIX IJIMHUCTHIX aJCOPOEHTAX

HaunMeHnoBanue cnocoodoa

OcTaTo4yHoe coaep:kanue, %o

pereLepanumn

MUHEPaILHOTO Maclia B
pereHepupOBaHHOM aJICOPOCHTE

napauHa B pereHepUPOBAaHHOM
afcopOeHTe

TpanuuuoHHBIN cCIOCO0
W3BJICUCHHS] MUHEPAIbHBIX
Maces U3 0TpaboTaHHBIX
a71copOEHTOB (KOHTPOJIb)

2.5+3.9

[Ipemiaraemasi TEXHOJIOTHSI
H3BJICYCHUSA MUHCPAJIbHBIX
Macel u3 0TpabOTaHHBIX
aZIcOpOEHTOB

1,5+2,0

TpanuionHsIit crioco6
U3BJICYCHUS MapaduHa u3
0TpabOTaHHBIX a7COPOCHTOB
(KOHTpOJIB)

3,045

[Ipennaraemass  TE€XHOJIOTHS
u3BJeYCHUS napapuHa U3
0TpabOTaHHBIX aZICOPOCHTOB

1,5+2,5

Jnist usBiedenuss mnapaduHa U3 OTpaOOTAaHHOTO aJcOpOEHTa BHIOPAHBI
ciemyromue napaMmerpsl: Xz-Temneparypa, °C, Xe-KoHIEHTpauus ajacopbenta, %
X7-Bpemsi, MUH U Xg koHueHTpauus I[IAB%. 3nmecs kpureprem ONTUMH3ALMU
TaKXe BhIOpaHa OCTaTOYHOE cojepkanue nmapaduna B aacopoenrte (Vz). B tadmn.12
MIPE/ICTAaBIICHBI HTEPBAJIBI BAPEUPOBAHUS U YPOBHU MEPEMEHHBIX (PaKTOPOB X1+Xe.

Tabmuma 12

YPpoBHHM M HHTEPBAJIbI BADbUPOBAHUS NlepeMEeHHBbIX (PAKTOPOB X1+Xs
U3BJICYCHUS MMHEPAJIBLHOI0 MaceJl M Napa)MHOB U3 0TPA0OTAHHBIX

aJIcOpOEHTOB
IlepemennbIe OcHoBHOI1 HNurepBan Huxkuuit Bepxuui
(paxTopsl YPOBEHb BapbHpPOBaH YPOBeHb,(-) YPOBEHb, (1)
N3BJieueHne MUHEPAJbHBIX MaceJ U3 0TPA0OTAHHBIX a1COPOCHTOB
X;,°C 85 5 80 90
le% 22,5 «.5 20 25
X3, MUH 50 10 40 60
X% 3,0 1,0 2,0 4,0
N3Biedyenune napapuna n3 oTpadOTaHHBIX aCOPOCHTOB
Xs °C 90 ) 85 95
Xe, % 25 ) 20 30
X7, MMH 45 5 50 60
X, o 2,0 1,0 1,0 3,0

OnbITEl TTPOBOJIUIN B IKCIIEPUMEHTATIBLHOM YCTAHOBKE WM JIJISI M3BIICUCHUS
MUHEPAJIbHBIX Macell W Tapa@uHOB HCIOIB30BAIM OTPAOOTAHHBIM aJCOPOCHT,

MOJIYYECHHBIN

TEPMUUYECKOU

(HaBowmiickoit o0nacTh).

aKTUBallMEH
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DKCTIEpUMEHTHl TPOBOAMIN COTJIACHO PaHJOMH3UPOBAHHOW MATPHUIE 1O JBYM
napajuiebHBIM MPo0aM | Mmociie 00padOTKH JaHHBIX MOJYUYEHBI CIICIYIONIUE YPABHECHUS:
VY1=2,0875-0,1875X1+ 0,1625X2-0,2375X3-0,0875X4+0,2375X1X2-0,1125X2 X3 ...
V2=2,4-0,175X5+0,15X6-0,275X7+0,225X5X6-0,125X6X7 ...
Y CTaHOBIICHO, UTO pPacUYCTHBIC 3HAUYCHUS KpuTepus Duriepa as ypaBHEHUH Y1 U
VY2 MeHbIIe , YeM TaOIMYHBIC UX 3HAYCHHS. DTO TOBOPUT O TOM, YTO YpaBHEHUS Y1 U Y?
OTBEYAIOT HCTUHHON MOBEPXHOCTH OTKIIMKA. TakuM 00pa3oMm, CIeAYIOINe ONTHMAIbHBIE
TEXHOJIOTUYCCKUE PEKHUMbI HW3BJICUCHHUS MUHEPAJIbHBIX Macedl W mapaduHOB U3
0TpabOTaHHBIX aJCOPOCHTOB MOTYT OBITh MCITOJIb30BaHbl Ha MpakTHKe (Tab:1.13)

Tadomuma 13
OnTuMaJbHbIE TEXHOJIOTHYECKHE PeKMMbI

I[MapamMeTpbl U e TUHUIIBI OnTumMajibHbIe PeKUMbI H3BJIEYEHUsI
H3MepeHust MuHepajbHbIX MaceJl napapunHa
X4, °C 90 -
X2,% 30 -
X3, MHH 60 -
X4‘ % 2,0 -
Xs, °C - 95
X, % - 40
X7, MHH - 60
Xs, % - 1,0

OnBITHO-TPOU3BOJICTBEHHBIE HUCIIBITAHUS PEKOMEHIYEMBIX TEXHOJOTHYECKUX
PEKUMOB M3BIICUCHUSI MUHEpAJIbHBIX Macel U mapa@uHOB U3 OTPaOOTaHHOTO
aacopoentoB B ®epranckom HII3 nanu mnosnoXuTenbHbIE pPE3yabTaThl (AKT
WCIIBITAHUM MPEJICTABJICH B IPUJIOKEHUU JAUCCEPTAIUN).

Hcnoab3oBanne MUHEpPaIbHBIX Maces M NapaguHa, U3BJe4eHHBIX U3
O0TPadOTAHHBIX A/ICOPOCHTOB
Mpbl, cpaBHWIN (DU3UKO-XMMHUYECKHE TOKA3aTeId MUHEPAIbHBIX Maced U
napauHOB, M3BJICUEHHBIX M3 OTPAOOTAHHBIX aJICOPOCHTOB C MOKa3aTeJsIMU
nenapadunupoBannoro macna (Il ¢paknus) u tBepmoro mapaduua (mo I'OCT
23683-89, mapxka T).
B Ta6n.14 u 15 npencraBieHbl pe3ysbTaTbl CPABHUTEIBHBIX AHAJIM30B

BBIIIICHA3BAHHBIX Macell U napaduHOB.
Tabnuna 14
CpaBHHUTe/IbHbIE XapPAKTEPUCTUKH MHUHEPAJIbHBIX MaceJl, MOJy4YeHHbIX
nenapadunn3anueii (11 ppaxuys) n n3BjedeHHBIX U3 0TPAOOTAHHBIX aCOPOEHTOB

Bun IBer | Kunemaruyec | Temmepa- Kokcy | Conep:xanue, %
MacJja (IIHT) | xas BA3KOCTH Typa BC- | eMOCTh, | Cepbl | 30JIbI
MM npu 40°C, ¢ Ct | npimku °C %
JlemapaduHUpOBaHHOE 34 20-21 190-196 0,109 0,82- | 0,0031-
macio (Il dppakums) 0,84 | 0,0035
Maciio, H3BJIEUEHHOE 6-7 40-42 205-209 0,215 1,94- 0,015-
u3 0TpabOTaHHOTO 2,13 0,019
agcopOeHTa
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Tabmuma 15
CpaBHUTeJIbHBIE XaPAKTEPUCTUKH NapapuHOB, moaydeHHbIX o 'OCT
23683-89 u U3BJI€YEHHOI 0 M3 OTPAOOTAHHBIX aJICOPOEHTOB

Bun napadpuna | Buemnuii Temne IBerT, MaccoBasn goas, %
BH] paTypa YCJIOBHOIA MacJja cepbl
miasaenns,’C MapKH
(KHC)
[Tapadun mapku | Kpucramn
T o I'OCT Maccel Oe- 52,5 11 1,8 0,05
23683-89 JIOTO IIBETA
[Mapadwun, Kpucrann
W3BEYEHHBIN U3 | Macca 56,0 16 2,25 0,25
O0TpabOTaHHBIX | JKEJITOTO
a7copOEHTOB LBETa

N3 T1abn.14 BuaHO, YTO MHUHEpAIbHOE Macio, W3BICYCHHOE U3
OTpabOTAaHHBIX AJICOPOCHTOB MO CBOUM (DU3UKO-XUMHUYECKUM T.€. KaYECTBEHHBIM
MoKasaTelsisiM Xyxe, ueM JenapadunupoBanHoe macio (I ¢paxun). B yactHOCTH,
B M3BJICUCHHOM MacJjie OOJIbIIIE Cephl, 30JIbI U IPYTUX BELIECTB, YTO 00YCIaBIMBAET
€r0 BBICOKYIO BSI3KOCTh U IIBET.

Kak Bumgno w3 Tabn. 15 mnapaduH, u3BIEYEHHBIM M3 OTPaOOTAHHBIX
aJICOPOCHTOB HMMEET TEMHBIM >KENThIM LBET, HEM MHOTO OCTATOYHOI'O0 Maciia |
ceppl. CrnemoBaTeNbHO HAIMpPABIATh TaKOW TPOAYKT Ha MIPOMIEPEepadbOTKy
HEPALMOHAIIBHO.

Hamu, Ha oOCHOBE W3BECTHOTO YpaBHEHHS pacueTa SKOHOMHYECKOTO
abpdexta (D) ObUIM paccuuTaHbl OXHUAAEMbIE OT BHEAPEHUS SPPEKThI
MpEIaraeMbIX TEXHOJIOTHUI:

3:[(C1-C2) —E.K].A
rae, Ciu C; —ce0ecTOMMOCTh U3BIICUEHUSI MUHEPATBHBIX MAaCeJ 10 U3BECTHOU U
peajaraeMoi TEXHOJIOTHSIM;
E- nHopmaTtuBHsbIit k0dddunment (B Hamem cirydae E=0,15);
K- kanutanbHble 3aTpaThl;  A-TIPOU3BOJUTEIHLHOCTH B TOJ.

Hcrnionp3ys qaHHOE ypaBHEHUE MBI PACCUUTAIH OKUIAEMbIE SKOHOMUYECKUE
3G (}EeKT 0T BHEAPEHHS TEXHOJOTUM W3BIICUEHUS MHUHEPATBHBIX Macel |
napaduHa u3 oTpaboTaHHBIX aJcOpOeHTOB. [Ipu TOM, AJIT MUHEPAIBHBIX Macel
OKHJIa€MbIil 5KOHOMUYECKHM 3P dekT (D1) COCTABUT:

9:=[ (2750365-2712865)-0,15.50000].1000=45000000 cym B rox
Hns  w3BnedeHuss mnapaduHa U3 OTPaOOTAHHBIX aJCOPOCHTOB  OXKUAEMbIN
HKOHOMHUYECKUH 3((HEKT COCTABUT:

3,=[(2940570-2891570)-0,15.100000].500=32000000 cym B ro.
OxuaeMplid 00NN SKOHOMUYECKUM A(DPEKT OT BHEAPEHUS JaHHBIX pa3pabOTOK
B ITPOU3BOJICTBO COCTABHUT:

3=021-0,=45000000+32000000=77,0 MaH CyM B roJ.

Takum oOpa3zoM, OXuAaeMbId 3IKOHOMHUYECKHI A((EeKT OT BHEApeHUs
MpeayiaraéMbIX TEXHOJIOTMM W3BJICUEHUS MHUHEPAIbHBIX Macen W mnapaduHa u3
OTpaOOTaHHBIX AJCOPOCHTOB B MPOM3BOJCTBO COCTaBUT Ooisiee 77,0 MIH. CyM B
roJ.
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3AKJTIOYEHHUE

BolnonHeHHbIE HayyHble W JKCIIEPUMEHTAJbHBIE HCCIENOBAHUS IO
COBEPILIEHCTBOBAHUIO TEXHOJOTUN M3BJICUYCHHS] MUHEPAIbHBIX Maces U napaduHa
U3 OTpabOTaHHBIX aJICOPOEHTOB IMyTeM HcCIoNb30BaHus [[AB, monydeHHBIX W3
MECTHBIX CBIPHEBBIX PECYpCOB, B YACTHOCTH, W3 KUPHBIX KHUCJIOT XJIOMKOBOTO
COAICTOKA MO3BOJIMIN COPMYIIHUPOBATDH CIEAYIOIINE BHIBOIBI:
1. YcTaHOBIIEHO, UTO OCTATOYHOE COJEP’KaHUEe MUHEPATIHLHOTO Macia U napauHoB
B ajicopOeHTax u3: omnokoBuaHOM TimHBI Kepmuue cocrammsier 57.8 u 55,2%;
mienounoro 6enronuta HM - 45,4 u 42,5% u kap6onatHoro nansiropckuta HM -
43,7 u 41,9%, cootBercTBeHHO. CpaBHUTEIbHbBIE UCCIEIOBAHUSI OTPAOOTAHHBIX
aJICOPOEHTOB, TOJYYEHHBIX IMPU KOHTAKTHON OYHMCTKE MHUHEPAIBHBIX Macel H
napaduHa TMOATBEPIWIA 3HAUYUTEIBHBIC PAa3IHuMsl MO COCTaBy U COACPKAHUIO
COpOMpPOBAHHBIX B HHMX BEIIECTB, YTO TOCIYXXHJIO OCHOBOW IJsi CO3JaHHUs
TEXHOJIOTHI UX Pa3AeIIbHON PEreHepalu.
2. BmnepBble mnonydeHbl MbUIONOAOOHBIE OCHOBBI I[IAB w3  oTHenbHBIX
(HACBIIIEHHON M HEHACBIUICHHON) (hpakUuil CHIPBIX KUPHBIX KUCJIOT XJIOMKOBOTO
COAIlCTOKA, IIEJIOYHBIX PEAareHTOB W J00aBOK JJIsi W3BJICUEHHS] MHUHEPAIbHbBIX
Macen M mnapapuHa u3 OTPaOOTaHHBIX TJIMHUCTBIX aAcopOeHTOB.Co3qaHbl
koMrio3unuu 1TAB u3 BBIIIEOTMEYEHHBIX OCHOB M MECTHBIX CBIPBEBBIX PECYPCOB
JUIsSL TIOBBIILIEHUS! 3(PPEKTUBHOCTH TPOLIECCa M3BJICUEHHUS] MUHEPAIbHBIX Macel U
napaduHa u3 oTpabOTaHHBIX aJCOPOCHTOB.
3. Pazpaboranbl B3pBIBO-, TIOKapoOE30IACHBIE TEXHOJOTUHA  W3BICYCHUS
MUHEpaJIbHBIX Macea U napauHa u3 OTpaOdOTaHHBIX TNIMHHUCTBIX aJCOPOEHTOB C
WCIIOJB30BaHUEM BOJHBIX PACTBOPOB W3 CO3MaHHBIX Kommoszunud [IAB wu
HEeHTpoOexHOro ammapara. Ha ocHOBe IUIaHMpPOBaHUA  HKCTPEMAJIBLHOTO
HKCIIEPUMEHTA ObUIH MOJIyY€Hbl PErPECCUOHHBIE YPABHEHUS, T.€. MATEMAaTHUYECKUE
MOJIEJIA U UX ONTUMAJIbHBIE TEXHOJIOIMYECKUE PEKUMBI U3BJICUEHUST MUHEPAIbHBIX
Macen mapaduHa U3 OTpaOOTAHHBIX TJIIMHHUCTHIX aJCOPOEHTOB C MCMOIB30BAHUEM
npetaraemoii kommosuimu ITAB: X; =90°C; X,=30%; X3=60 muH.; X;=2%;
X5:950C; X6:40%; X7:60 MMHH.; ngl,O%.
4. Ha ocHOBe W3BJIICUEHHBIX MHUHEpPAIbHBIX Macel U  MapapuHOB U3
OTpa0OTAHHBIX TJIMHUCTHIX aJICOPOCHTOB MOJIYYEHBI TOBAPHI IS TIJIACTHYHBIX
CMa30K M  OBITOBBIX HYXJ , @ TaKXKe CAENaHbl PEKOMEHJAlMH 10 HuX
pPalMOHAIIBHOMY HCHOJIB30BAHMIO .
5. llpumeHuTENBHO K NPOU3BOJCTBEHHbIM YycnoBusiM Pepranckoro HII3
pa3paboTaH TEXHOJIOTMYECKUN PErjlaMeHT Ha WU3BJICUYEHHE MUHEPAJIbHBIX Macesl U
napadpuHa U3 OTPAOOTAHHBIX TJIMHHUCTBIX aJCOPOCHTOB C HCHOJIb30BAHUEM
npemyaraemoit komno3uuuu [TAB u nenrpoOexunoro anmapata (TP 1/10 ®eplld
ot 2.09.2010 r.).
6. PazpaboTanHbie TEXHOJIOTHH M3BICYCHUS MUHEPATbHBIX Macel U napaduHa us3
oTpabOTaHHBIX aJICOPOSHTOB C MCIOJb30BaHUEM TIpeaiaraeMoi kommnosunuu [1AB
MPOIIUIA OMNBITHO-NIPOU3BOJACTBEHHOE WuchHbITaHusg Ha Pepranckom HII3, rne
NOJIYYEHBI TIOJIO)KUTENIBHBIE pe3ynbTaThl (akT wHcnblTaHus ot 16.12.2010 r.
npwiaraetcss B aucceptaruu). Oxumaemblii  3KOHOMHYECKHH 3(h@exT oT
BHEJIPEHUS JAaHHBIX TEXHOJIOTUM cocTaBUT Oosee 77,0 MIH. CyM B TO/I.
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TexHuka (anmapyu HOM3OIM WIMHI Japaxkacura Tanabrop AHopoB Pycram:kon
AoapypaxmanoBuuHuHr  02.00.13-nedTtkumMécr  UXTUCOCAUTUTH  Oyinua
“Umnatunran aacopOeHTIapaaH MUHEpall Moiiiap Ba napaduHiap axpaTud OJul
TEXHOJIOTUSICUHUHT MyKaMMaJIJTAIITUPUIL MaB3yCUJIaru JUCCEPTALUSICUHIHT

PE3IOMECH

Tasanu cy3aap: wunuatwirad ajacopOeHT, mnapaduH, MHUHEpal MOH,
yrumzanus, pereaepaiust, COM (cupt daon moamanap), CyBJIM SpUuTMa.

TaagKkuMKOT 00BbEKTIAPH: UIUIATUITAH MOWCHMOH aJCOpOEHTIIap MUHEpall
Mo, mapapuH Ba cupT ¢aon mommamap (COM), maxra cOancCTOKU acocHia
OJIMHI'aH €F KUCIIOTAJIApH.

NmHuHr Makcaam: UIUIaTWITaH aJicOpOEHTIapJaH MHUHEpal MOsiap Ba
napaduHIapHA UIIa0 YUKWITaH CUpT Gaosl Mojiaiap Ba MapKa3JgaH KOuMa Kyd
acocujza WIUIAMAWIraH anmapatiaad GoHmanaHul MWynmu OujlaH — aXKpaTHIl
TE€XHOJOTUACUHU MyKaMMaJIJIallTUPHIIL.

TagkukoT MeTOAIApHM: HILIATUITAH MONCUMOH aJICOPOCHTIIAPHUHT
bu3uK-KUMEBUN Xoccanapu, (QU3NKaBUN, KUMEBUM, CIEKTpald KYpcaTKUWIaApH,
OXMHuu kysutam  OunaH xpoMarorpadusi TEKIIUPUII Ba  IKCIEPUMEHTA
HATHKaJIapyu MaTEMAaTUK MUIILJIOB OepUII MM OUIaH TaXJIMI KAJIHHIH.

OuvHran HaTH:Kajaap Ba yJapHuHr surwiuru; ®daprona HedTHU KaliTa
WIUIAIl 3aBOJUAA HIUIATWITAH aJcopOeHTIap TapkuOW Ba acoCHil xoccallapu
aHUKJAHIM XamJa MUHEpaJl MoWjap Ba mNapa@UHIApHU aXpaTUlaa HIUIa0
YUKWITaH (TypJd ycyJulapaa ojiuHran cupt ¢gaon moananap épaamunga) COM Ba
Mapka3JaH KOuMa Kydy acocuja HWIUIaiiurad amnmapamiapiaH ¢oiganaHuin
KOWUJIAJIApU aHUKJIAHIH.

Nuumatunran MoHM ajicopOeHIapra TWITaH MOJIaliap s’IbHU MUHEpas Ba
napadunigapau COM (cupt daon moananap )épaamMuaa xamja MapkasiaH Kouma
Ky4d acocujla WIUIaiauraH anmaparnaH ¢oigananu® axparuld OJMHraH. YOy
om0 Oopunran Taxpuba OHKWM3na wumnad uywkapuiiga cUHAITaH TaxpuoOa
WKOOMW HaTwkanmap OepraH Ba TacAMKAAH YTraH, MHUHEpal MOWIap Ba
napaduHIApHA AKPATHO OJMUIIT TEXHOJOTHSCUHU ONTHUMA TEXHOJIOTHK PEXXUMH Ba
TETUIIUIA MaTEMAaTHUK MOJICTH UIIIa0 YAKHUIITaH.

Amanuii axamMusaTH: TaIKMKOT HIIUIApU HATHXKAcuJa Ba EF-MOM caHOaTH
YUKUHAWIApUAAH cyBha ospuiguran COM onumura Ba yJIapHM MIUIATHITAH
azicopOeHTIIapAaH MUHEPAJl MOMIap Ba napauHIapHu aXpaTHO OJMIL UMKOHUSITH
SPATUIIIN.

Tar0uk H>THII Japakacm Ba MKTHCOAMHA camapagopJuru: Tascus
ATUJITAH UIUIATWITaH aJIcOpOeHTIapAaH MUHepaia Moiiap Ba mapaguuau COM Ba
MapKa3JaaH KouMa Kyd acoCuja UIUIalIuTad annaparjiapHi Oupraiukia axxpaTHiil
TEXHOJIOTUSICUTa TAaAOWK THUIIl HATHXKAcuaa KyTuiaaéTrad ukTucoaui camapa 77,0
MJIH. CYMHU TalllKWJI 3TMOKJA.

Kyananum coxacu: HedTHu KaiiTa unam KoOpXOHaJapH.
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PE3IOME

JICCEPTALUN AHOpoOBa Pycrama Al0aypaxmMaHoBHYA Ha  TEMYy:
«COBEPIICHCTBOBAHUE TEXHOJOTMU  H3BJICYECHHUS MHUHEPAIBHBIX Macel W
napauHOB U3 OTPaOOTaHHBIX aJCOPOEHTOB)» HA COUCKAHME YYEHOH CTEleHU
KaHAuAaTa TEXHUYECKUX Hayk 1o crenuaibHocTu 02.00.13- Hedrexumus.

KuaroueBble cioBa: oTpaOOTaHHBIN aacopOeHT, napauH, MUHEpaJbHbIE
Macia, yruin3auus, pereaepauns [IAB, BogHble pacTBOpPEI.

O0bexkTHl HcciaenoBanusa. OtrpaboTaHHbIE TIUHHUCTBIE —aJICOPOEHTHI,
MUHEpaJbHbIE Macia, mapaduHbl U TOBEPXHOCTHO- akTuBHBIE BemiecTBa ([TAB),
MOJIy4aeMbl€ Ha OCHOBE JKHUPHBIX KHCIIOT XJIOIKOBOTO COANCTOKA.

Henr  pabdoTbl:  COBEPIICHCTBOBAHME  TEXHOJOTMU  W3BJICUCHHS
MUHEPAIBHBIX Macel W Tapa@uHOB U3 OTPaOOTaHHBIX aJCOPOCHTOB MyTEM
KOMOMHHMPOBAHHOI'O MCIIOJNb30BaHUs pa3paboraHHbix I[IAB u mnentpoOexHOro
anmapara.

Metoabl wucciaenoBaHusi: AHanu3 (PU3MKO-XMMHUYECKUX IOKa3aTenen
O0TpaOOTaHHBIX TJIUHUCTBIX aJCOPOEHTOB, MHMHEpAIbHBIX Macel U mnapaduHOB
OPOU3BOJWIA  COBPEMEHHBIMM  METOJaMU  (PU3UYECKOTO,  XUMHUYECKOTO,
CHEKTPAJILHOTO, XpPOMATOrpapUUECKOro UCCIIEeI0BaHUs ¢ UCHOab30BaHuEM OBM u
MaTEeMaTHYECKUX METOJ0B 00paOOTKU SKCIIEPUMEHTAIBHBIX JAHHBIX.

IlonyyenHble pe3yJabTaTbl M MX HOBHM3HA. BBISBIEHBI OCOOEHHOCTH
COCTaBa U CBOMCTB OTpaOOTaHHBIX MIMHUCTBIX aacopOenToB depranckoro HII3, a
TaK)K€ OCHOBHBIE 3aKOHOMEPHOCTH IPOLIECCAa M3BJIECUECHHS] U3 HUX MHHEPAJIbHBIX
Macel 1 napaduHa npu KOMOMHUPOBAHHOM HMCIOJIb30BaHUU pa3padoTaHHbix [TAB
Y LEHTPOOEKHOTO anmnapara.

Pa3paboTaHbl COOTBETCTBYIOIIME MATEMATUUYECKUE MOJIETTU U ONTUMAJIbHBIE
TEXHOJIOTUYECKHE PEKUMBI IPOLECCOB W3BJICUYECHHUS MHUHEPAIBHBIX Macel U
napaduHOB U3 OTPAOOTAHHBIX AJCOPOEHTOB C HMCIIOJIB30BAHHWEM pa3pabOTaHHBIX
ITAB u nenTpobexHoro ammapara, KOTOpPbIE MOJYYMJIM MOATBEPKICHUE U Jalu
IIOJIOXKUTENIBHBIE PE3YJIbTATHl [P ONBITHO-IIPOU3BOJACTBEHHBIX HCIIBITAHUSAX B
ycnoBusix @epranckoro HII3.

I[IpakTHyeckasi 3HAYMMOCTD. Pe3ylibTaTbl  MCCIIENOBAaHUNW  TO3BOJIMJIA
HayyHO- OOOCHOBaTh BO3MOXHOCTh IOJIy4€HHUs BojpopacTBopumbix IIAB wu3
OTXOJIOB MAacCj0- dKUPOBOW MPOMBIIUIEHHOCTH U UX MPUMEHEHUS MPU U3BICYEHUU
MUHEpalIbHBIX Macenl U napaduHOB U3 0TPAOOTAaHHBIX TJIMHUCTHIX aICOPOEHTOB.

CreneHb BHeapeHHs U IKOHOMHYECKasA 3PeKTUBHOCTL: OxXuaaeMmblid
SKOHOMHUYECKUH 3P(GEeKT OT BHEApPEHUs pa3padOTaHHOM KOMOMHHMPOBAHHOM
TEXHOJIOTUM W3BJICUYECHHUS] MUHEPAJIbHBIX Macesl U mapauHOB C HCIOIb30BaHUEM
npemyaraembix [IAB u nienTpobexHoro amnmnapara coctaBut 77,0 MIH. CyM B TOJI .

Ob6aacty npumenenusi: Hedre nmepepabarpiBaromas mpeanpusiTHs.
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RESUME

Thesis of Rustamjon Abdurakhmonovich Anorov’s on the scientific degree
competition of the philosophy of sciences in 02.00.13 on speciality “Oil
Chemistry” sudject:“Upgrade technologies of deriving mineral oil and paraffin’s
from used adsorbents”

Key words: used adsorbents, paraffin, mineral oil, utilization,
regeneration, SAA, water solutions.

Subjects of research: user clay like adsorbents, mineral oil, paraffin, and
suffice active agents (SAA), gaining one basis of fatty acids of cotton slapstick.

Purpose of work: upgrade technology of deriving of mineral oil and
paraffin’s from used adsorbents though combined using of developed SAA and
sentrabejno annarats.

Methods of research: analysis of physical and chemical index’s of used
clay lice adsorbents, mineral oil, and paraffin’s has been worked out upgrade
methods of physical, chemical, spectral, and chromatograms phi cal investigation
with used EVM and mathematic methods of cultivating experimental facts.

The results obtained and their novelty: there has been elicited feature of
composing and property of used clay like adsorbents in Forgone OOP and also
basis of production processes of deriving from mineral oil, and paraffin’s in com
dined using of worked out SAA and sentrabejno annarats.

There has been worked out relative mathematic models and optimal
technological regimes for process of deli vine mineral oil and paraffin’s from used
adsorbents with using of worked out SAA and sentrabejno annarats, which receive
vend contraption and surf their positive results in experienced industrial trials in
condition of Forgone OPP.

Practical value: the results of investigation allowed research founded
possibility of gaining water soluble SAA from withdrawals of oil-fat industries and
their appliance in devil vying of mineral oil and paraffin from used clay like
adsorbents.

Degree of embed and economic affectivity: pending economical effect of
inculcating of working, combined technologies to deriving of mineral oil and
paraffin’s with using of recommended SAA and sentrabejno annarats enterprise
will be more than 77.0 min. sums in a year.

Field of application: A trial of recommended technologies is deriving of
mineral oil and paraffin’s from used adsorbents with using of recommended SAA,
and sentrabejno annarats. In Forgone OPP showed that possibility of
intensification of this process’s and economy of energy, materials, reagents and
others.

Adaptation of condition of Forgone OPP has been worked out technological
regulation in deriving of mineral oil and paraffin’s from used adsorbents with
jointly using of recommended and sentrabejno annarats.
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