Taxenbie HepTM (TH) n npupoaHbie 6buTymbl (MB) B NEPMCKUX OTNOXKEHUAX
MecCcTopoXAeHUn TaTapCcTaHa XapaKTepu3yTCs BA3KOCTbIO B NMJIACTOBLIX YC/I0BUAX
6onee 10 TbiC. MIMa ¢ [1]. Mo MHeHUIO CNeynanncToB, AN AOCTUXKEHNA HEODBXOANMbIX
TemMnoB BbIpaboTku 3anacoB TH v MNMb HeobxoanMbIN YPOBEHb CHUXXEHUS UX BA3KOCTU
nosmkeH 6biTb 10 MMaxc [2]. B HacToswee BpeMs A58 CHUXKEHUSA BA3KOCTU
MPOWU3BOANTCSA HarpeB MnsacTa 3akadkown TernJoHocuTensa - napa. AibTeEpHATUBHbIM
BapMaHTOM MapoTen/JIoBOro BO3AENCTBUSA ABASAETCA 3aKavykKa pa3/IMyHbIX
pacTteopuTenen [3]. Ncnonb3oBaHMe pacTBoOpUTENEn, COCTOALWMX TOSIbKO U3
HU3KOKNNALWMX anndaTrnieckmnx yrnesonoponos (nponaH-6ytaH, ra3oBbln 6€H3UH,
LWMPOKas hpakunsa nerknux yrnesoaoponos) B 3aBUCMMOCTU OT COCTaBa bUTyMoB U
KonmyecTBa gobaBneHHOW hpakUUU MPUBOANT K Koarynaumm acanbTEHOB U, KakK
cnencTeme, K BO3MOXKHOW KOJibMaTaLMmM MOPOBOro NPOCTpaHCTBa C Nocaenyowmm
CHMXXeHneM KodhpuumneHTa BblITECHEHNSA. BO3MOXXHbLIM Crocobom nsbexxaTb
ocakaeHusa acanbTeHoB Npu fobeive TH 1 Nb ¢ ncnonb3oBaHMEM pacTBopuTenen,
apnseTca gobassneHne B HUX cTabunmsaTtopa (MHrMbmTopa) oca>kaeHus
acanbTeHoB[4]. 13BECTHO, 4TO (ha30BOE COCTOAHME acdaibTEHOB B HEPTAHbIX
cpefax onpenenseTcs pacTBopsoLEen CocobHOCTbLIO AUCNepcnMoHHon cpeabl [5,6].
Ona npegoTBpalleHns ocakaeHnsa acgasibTEHOB NCMOJIb3YIOTCA CTabunmsaTtopsbl -
pacTeopuTesin achasibTEHOB apoMaTMYeCcKne yranesonopobl, Takme Kak ToJyor,
Kcunon un T.4. [7]. Takxe MOXXHO MCNOb30BaTb PAA4 MHIMONTOPOB, AENCTBYOWNX KaK
COoJIbBATUpPYOLWME areHTbl, KOTOpble B OT/IN4ME OT apoOMaTUYeCKNX pacTBopuTenen
MOryT OTBE€4YaTb HOPMaM 3KoJlorm4eckon beszonacHoOCTU: HedTAHbIE cMObI [8, 9],
hAeacanbTn3aT N CUHTETUYEeCKMe aMpPudunabl Ha 0OCHOBE aNKUIMPEHONI0B NN
anknncynbgokucnoT [9]. OaHaKo B 3aBUCMMOCTUN OT XUMNYECKUX N CTPYKTYPHbIX
XapaKTepUcTUK MHrMbunTopa, a TakXXe CoCTaBa U CBONCTB HEPTU SPPEKTUBHOCTb
cTabunnmsaTopa MOXKXeT pa3nmyaTbCs. Llenbto paboTbl SBNSACA CONOCTAaBUTENbHbIN
aHaNn3 NHrMBbMTOPOB ANA KaXkaon HedTn B nabopaTopmnm Ha MOAeSIbHbIX YCTAaHOBKAX,
npexae 4eM OHM MOoryT ObITb MCMNOJIb30BaHbl B TEXHOJIOMMYECKNX Npoueccax us
3KOHOMUYeCcKux coobparkeHnin. Cpeam N3BECTHbIX BApPUAHTOB KOHTPOJIA OCa)KAEHMNS
acanbTeHoB, Hanbonee NCNONIb3YEMbIMUM ABAAIOTCA Ceayoumne MeToabl:
onpeneneHmne cTabmabHOCTN N COBMECTUMOCTU MO NATHY; FPaBUMETPUYECKME;
MWUKPOCKOMNYeCcKmne; onTu4ecKmne; KOHOYKTOMeTpUYeCckne; BUCKO3IMMeTpunyeckue;
aKycTmyeckme v T.4. B npomMbicnoBbIX 1abopaTopusax onTuMasabHbIM BapuaHToM byaeTt
aHaIN3 ONTUYECKNX CBOMNCTB, Bbnarogapsa HannM4Yno CTaHOapPTHbIX
cnekTpogoToMmeTpoB. OAHUM U3 MHHOPMATUBHLIX MAPaMETPOB B N3YHEHUN
ONTUYECKNX CBONCTB HE(PTU N HEPTAHLIX PppaKkLUA CNeKTpa ABNAETCA yAeSbHbIN
rnokasatenb nornoweHusa [10]. B Hawmnx nccnenoBaHUAxX A9 KOHTPOA npouecca
ocakgeHus achanbTeHOB NpU NpoBefeHUN MO4esIbHbIX 3KCNEePUMEHTOB OLeHnBanach
BO3MOXXHOCTb MCMNOJ/Ib30BaHUA KOIhuMUMeHTa ceeTonoraoweHnsa (Kecn) HedpTen n
He(TAHbIX hpakLn B BUONMON YacTn cnekTpa. iccnepoBaHbl obpasubl 6UTYyMOB
AwanbymHckoro, Mopaoso-KapManbCKoro n EKaTepmHOBCKOro MeCTOPOXAEHUN



(Tabn. 1). Tabnnua 1 - CBoncTBa nccnengyemoix butymos MectopoxxgeHue MNMAoTHOCTb
npn 200C, r/cm3 Kcn npu 630 HM Coaep>xaHne butyma geac-ganb-TusaTa
actanbTeHoB (A), Mac.% cmon (S), mac.% Awanb4nHckoe, 0,964 4,4 1,9 5,5 21,6
MopaosoKapmanbckoe, 0,949 4,0 1,6 5,9 22,1 EkaTepuHoBckoe, 1,020 9,0 3,2 13,1
35,0 OnpepeneHune cogepxaHus acanbTeHOB B BUTyMax oCyLLeCcTBASETCS
CTaHOapPTHbLIM FpaBUMEeTPUYEeCcKMM MeToaoM gobasseHnem ocaguTensa K butTymy B
cooTHoweHun 20:1. B KavyecTBe ocaanTens acanbTeHOB Obia BbIDpaH NeTposenHbin
3¢pup 40-70, a B KayecTBe cTabunmsaTtopa - Tonyos. C yBesM4eHUEM 40K TOJyosa B
ocaauTene KoJIM4eCcTBO OCaAKa acdasibTEHOB yMeHbLlaeTcs. [1o pe3ynbTaTtam
N3MepeHUn yCTaHOoBJIEHO, 4TO Ana 6uTyMoB ¢ 60/1bLWINM COOTHOLIEHMEM acaibTEHOB
K cMonaM TpebyeTca bonbwe ctabunmsaTtopa achanbTeHoB. OQHOBPEMEHHO B
Ka)kaown n3 npob n3 sepxHero cnod otbmupanum npodby neacganbTr3aTta Ha aHan3 B
konnyectse 0,25 mn n3 kotopown rotosunm 0,5% pacTeop B ToNyosie AN
onpepnenenns Kcn. MNMpun boToMeTpuUpOBaHNN NCMOJIb30BAIN «KPACHbIN CBETOPUIbTP»
(oNVHa BOJIHbI, COOTBETCTBYOLWAaaA MakKCMMyMy nponyckaHmsa, 630 HM). Mexay
cogep»xaHuem accanbTeHoB n Kcn geacganbtmiaTa Obiin onpeneneHsl IMHENHbIE
3aBUCMMOCTU C BbICOKUM KO3 PULUMEHTOM Koppensaumm (pnucyHok 1). Puc. 1 -
3aBncuMocTb Kcn geacanbTtnsaTa npu 630 HM OT copep)xaHua acanbTEHOB B
ocagke gns uccnegyembix butymos cxonsa n3 nosyvYeHHbIX pe3ynbTaTos, 6b1s10
rnpensioXXeHo Ucnosib3oBaTh NapameTp Kcn AeacanbTm3aTa 41a onpenesneHus
HeobXxoaAMMOro KonmyecTBa cTabunnsatopa acanbTeHoB. a9 AWaib4YUHCKOro
butyma bbls1a NOCTpoeHa 3aBUCMMOCTb Kcn geacanbTusaTa OT COAepXaHMs Toyona
B NeTposienHoM 3mpe. MMHMManbHasa TO4YKa B 3Ha4YeHMU Kcn COOTBETCTBYET
3HavyeHunto Kcn geacganbTusaTta B OTCYTCTBUM CTabunmsaTopa, 4TO COOTBETCTBYET
MaKCMMaJZIbHOMY KOJIM4eCTBY BbliNaBLUMX acdasibTEHOB, @ MaKCMMaJibHasA TO4YKa B
3Ha4vYeHun Kcn cooTBeTcTByeT Kcn butyma. lNpeacraBneHHble aHHbIe
CBMAOETEeNIbCTBYIOT, 4TO C yBeJIMYEeHNEM 011 ToJlyosia B CMecu C NeTposieVHbIM
3npoM ysenn4ymeatoTca Kcn achaibTeHOB, apOMAaTUYHOCTb M KOHOAEHCUPOBAHHOCTD.
Taknm obpa3omM, N3MeHeHne CBONCTB OCa)KgaeMbiX acasibTEHOB SABNSETCA TakXe
OOHUM N3 KPUTEPMEB OLLEHKN IPPEKTUBHOCTMN MHIMBNTOPOB OCa>KAeHUS
acanbTeHoB. [Ansa Awanb4YnHCKOro butyma npoBeneH CoONoCTaBUTENbHbLIA aHann3
pPa3/INYHbIX METOL0B A1 OLEHKN SPPEKTUBHOCTU CTabnan3aTopoB OCaKAEHMUS
acanbTeHOB (PUCYHOK 2). Pe3ynbTaTbl N0 onpeaeneHnio HeobxoanmMoro KoamyecTea
CTabnnmsaTopoB rpaBUMETPUYECKUM U POTOMETPUYECKUM MeTo4aMmM CoBNafaoT, a
MeTo[ «MSATHa» MOKa3blBaeT 3aHVXKEHHbIE pe3ybTaTbl. Takum obpa3om,
oTOMETPUYECKMN MeTOo NMO3BOJISEeT C HAMHOIMO0 MEHbLWNMIN TpyAo3aTpaTamMm
MOJIY4NTb COMNOCTaBUMble C FPaBUMeTpUYeCKUM MeTOLO0M pe3dysibTaThl. Puc. 2 -
Pe3ynbTaTbl N0 onpeaesneHnio HeobxoamMMoro KonmyecTsa ctabnnnsaTopos
oCakAeHusa acanbTeHOB pa3IMdYHbIMKU MeTogaMu AN Awanb4YnHCKoro butyma B
CTaTUYECKOM peXxKnme B pe3dyJsibTaTe OLEeHKN U3MeHeHUsa KoJsimdecTBa ocajka
acanbTeHOB N Ko3hduumneHTa ceeTonoraoweHnsa aeachanbTnsaTta npu aobasneHnn



K 6uTymy 20-KpaTHOro n3bbiTka CMecn NeTposienHoro acupa C TosyosioM 610
BbISIBJIEHO HEOOXOAMMOE KOIMYECTBO apOMaTUYeCcKoro pacteopurtens gna 6utymos
Awanb4nHckoro n MopaoBo-KapMasnbCKOro  EKTEpPUHOBCKOr0O MeCTOPOXXOeHUN 26,
33 n 35% cooTBeTCTBEHHO. KpoMe apoMaTMYeCcKnxX yrneesonoponoB 3heKTom
MHrMbnposaHMs npouecca BbiNageHns acanbTeHoB obnagatoT pasinyHble
NMPUPOOHbIE N CUHTETUYECKME NONISPHbIE FreTepoaTOMHbIE BelecTBa N COegNHEHNS.
Mo pe3ynbTaTaM NpoBefeHHbIX NCCIef0BaHNN YCTAaHOBMEHO, YTO AeacdanbTmnsaTt
ABNAETCA AOCTATOYHO 3(hpPeKTMBHLIM CTabnAN3aTOPOM OCaKAeHUs achanbTEHOB He
yCTynawLwmm 3KOJI0rM4eCcK onacHblM apoMaTnyeCcKum yrnesogoponam. HeprsaHble
CMOJIbl KaK MHIMBMTOopPbI Npouecca oca>kaeHnsa achasnbTeHOB NO 3P HEKTUBHOCTH
HEHAMHOIro OT/INYAKTCA OT OOPOrOoCTOAWMX CUHTETUYECKUX NPOAYKTOB. NMpn 3TOM
009 He(pTAHbLIX CMOJ B KoimyecTBe He 6osiee 8% Ha 06beM HU3KOKUNALWMNX H-
aJIKaHOB MO3BONAET NONHOCTbIO 0becneynTb cTabunmsaunto achanbTEeHOB B npoLecce
BbITECHEHUA TAXKesIon HedpTu. [N KONMYeCTBEHHOW OLEHKN 3hheKkTa
MHrMbnposaHNsa sKCNepmMMeHTaIbHO 060CHOBaHa BO3MOXXHOCTb UCMOJIb30BaHUSA
MeTo[a CnekTpooToOMeTpuUn B BUAMMOM Marna3oHe A1 KOHTPOoJ1s rnpoLuecca
ocakgeHusa acanbTeHOB Npu pasbasneHnn BUTYMOB H-aslkaHaMun ¢ gobaBkamMu
Pa3NYHbIX MHIMBNTOPOB. MeTo OCHOBaH Ha aHann3e Ko3puumneHTa
csBeTonornoweHnsa geachanbTn3aToB U No3BosseT 6e3 nsmMepeHnsa KoamnyecTa
ocagka acanbTeHOB CyanTb 06 3hPEKTUBHOCTM MHIMBMPOBaAHUSA Pa3INYHBIMU
coefiHEHNAMUN N BellecTBaMN. B cnyyae ncnonb3oBaHMA B KayeCcTBe pacTBopuUTenen
Nerknx askaHoBbIX Yr1eBo40pOA0B BaXXHO MMeTb cBefeHnsa 06 obbemax
ocaxkparowmxcsa achanbTeHOB B HeddTeHacCbIWEeHHOM naacTe. 4 peleHns gaHHON
npobnemMbl NPOBEAEHO 3KCNEPUMEHTasIbHOE MoAeNnpoBaHne PU3NKO-XMMNYECKOro
BO34ENCTBUA Yr/1eBOAOPOLAHbIX pacTBOpUTENEN Ha HepTeHACbILEHHbIN MAacT C
ncnosib3oBaHMeM nabopaTopHON MOAENbHOMN YCTAHOBKU. KCNepuMeHTaslbHas
yCTaHOBKa Mo MOAEeSIMPOBaHUI0 (PU3NKO-XUMNYECKOr0 BO34EeNCTBUA pacTBoOpUTENen
Ha HelTeHacbIWEeHHbIN NNACT NpeacTaBageT cobon Npo3paydHyto Kamepy U3
opraHn4eckoro crtekna ¢ pasmMmepamu 10x10x1 cm. [ing npoBeneHNs MoaesibHbIX
3KCNEePUMEHTOB NCMNOJIb30BaHbl 0bpa3ubl buTymoB Alwanb4nHCKOro. BeibpaH 6a30BbIn
Yyr/1eBOAOPOLAHbIN pacTBOpUTENb - NeTposenHbin 3pup 40-70. NMpoHMLAeMoCTb
Mooenu nnacta coctasnana 270 mL (bpakumm necka 0,125-0,250 mm), cogepxaHune
buTtyma B nopoae 5 mac.%, Temnepatypa 20°C. Npouecc BbITECHEHNSA OCYLLLECTBASANCS
noad AEeNCTBUEM CUMbl TSXKECTU CBEPXY BHU3 NpU aTMOChepHOM aaBneHun. Ons
BbIACHEHNSA 0COBEeHHOCTEN N3MEHEHNS COCTaBa N3BJiIeKaeMbiX BUTYMOB (3110aT),
MOJIY4EHHbIX BbITECHEHNEM NeTPOosIeNHbIM 3(hMPOM N3 MoLeNIn NacTa onpenesneH nx
KoaghpumumeHT ceeTonoraoweHumsa (Kcn). MNMonyyYyeHHble AaHHbIe MO n3MeHeHuto Kcn
BblITECHAEMbIX BUTYMOB N3 MOOENN CBUAETENbCTBYOT 06 06LLMX 3aKOHOMEPHOCTAX
M3MEeHeHUs NX COCTaBa B npouecce n3iBnevyeHns pacteoputesieM. Tak, BO BCex
C/lydasax NPoONUCXoaunT CHMXXeHne Kcn butymMa no Mmepe BbiTECHEHMSA U3 MOAENN nnacTa
pacTBopuUTEsieM, YTO CBA3AHO C OCakaeHneM acasibTeHO-CMOJINCTbIX KOMMOHEHTOB.



Insa NoBbILWWEHNA KONTIOUAHOW CTabnibHOCTMN acaibTEHOBbLIX KOMMOHEHTOB 6BUTYMOB
B Npouecce Nx BblITECHEHUA Ner KOKNNAWMMM H-aJlkaHaMn NpoBeneH
aKCnepmMeHTaNbHbIM Nogbop xmmMmnyecknx nobasok. B nepsyto oyepenb
onpenenanocb MMHMUMasibHOE KOJINYeCTBO apoMaTU4eCcKoro yrnesogoposa (ronyos) B
cocTaBe 6a30BOro pacTBOpMUTENSA HAa OCHOBE H-aJlIkaHOB (NeTponenHbin acpup 40-70)
ONs npenoTBpalleHns KonnongHon gectabunmsaymm npupoaHbiX b6uTymMoB u
obpa3zoBaHNa acaNbTEHOBbIX OTJIOXKEHMN, a BO- BTOPbIX CrOCO6 3aKayku
pacteopuTens. MNMpun BbISCHEHNN 0COBEHHOCTEN BbITECHEHNA BUTYMOB CMeCH
neTposienHOro ampa € pa3HbIM KOJIMY4ECTBOM TOJ1yOJ1a U3 MoAe N nJsacTa Nony4eHbl
cnepyrouwme pesynbtaThl (pUCYHOK 3). [Ina aHanm3a ocTaTo4YHOro butyma nocne
3aBepLleHnsa npouecca BblTeCHeHUS, yCTaHOBKa pa3bupanack, n BeCb 06beM necka B
MOoAeNnn pa3nensanm Ha 9 cekTopoB (PUCYHOK 4). OCTaTOYHbIN BUTYM N3 Kakaoro
CeKTopa a3KcTparmposanam 6eH3os10M. YeM Bbilwe Kcn ocTaTo4HOro 6utymMa B CEKTOpax,
Tem 6onblue BbiNano acanbTeHoB. Puc. 3 - N3BnevyeHne HedTN N3 MOAENLHON
YCTaHOBKW MpU pa3sIM4HOM COCTaBe BblTeCHAeMoro pactsoputens Puc. 4 - Cxema
3KCMepUMeHTaIbHON YCTAaHOBKW MO MOLESIMPOBAHNIO (PU3NKO-XUMUYECKOI O
BO3LENCTBUA pacTBOpUTENEen Ha HepTeHacChIWeHHbIN niaacT Mo nameHeHuo Ken
SKCTPAKTOB MOXXHO CAeslaTb BbIBOA, YTO C YBE/IMYEHMEM A0JM TOSyos1a B
neTposienHOM 3hMpe KONNYECTBO ocajkKa acasibTEHOB B MOLe I YMeHbLlaeTCs.
Criocob 3akaykuy Toslyosia Takxe nmeeT 3HadveHune. Npun BBeLeHUN ToJ1yosia OTOPOYKOMN
rnepepn 3akadkowm neTponenHoro apupa Koanm4ecTBo ocajka achasbTeHOB B MoLeNn
CyLLeCcTBeHHO yMeHbLUuaeTcs. B Lenom, nonyyeHHble pe3ysibTaTbl SKCNEepPUMEHTasIbHbIX
nabopaTopHbIX paboT 060CHOBbLIBAOT BO3MOXKHOCTbL NMepexoaa K 3Tany onbITHO-
MPOMBbILLJIEHHbIX UCMbLITAHNIA Ha y4aCTKe MecTopoXXaeHuns butymos B Pecnybnmke
TaTapcTaH NO TEeXHOJI0OMUU UX N3BJIEYEHUA NYTEM 3aKa4yKM KOMMO3ULMOHHOIO
pacTBOpUTENS B CUCTEME FOPU3OHTAJIbHbIX CKBa>XNH. 3aKadka pacTBopuTenen Ha
OCHOBE LWMPOKOW hpakumm nerkmx yrnesogoponos (LLUDJTY) MmoxxeT oCyLeCcTBAATbCA
KakK OTAEeNIbHO, TaK U COBMECTHO C NMapoM, B LUKJINYECKOM U MOCTOSAHHOM pexume.



