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Annotation. The experience of drilling
wells in the Aganskoye field has shown
that the issues of using polyfunctional
lubricating inhibiting additives in the formu-
lations of flushing fluids, which make it
possible to improve the filtration, inhibiting
and surfactant properties of the drilling
fluid, thus ensuring the preservation of the
reservoir properties of productive horizons,
remain relevant. The biopolymer system of
flushing fluid «BioPro» for the primary
opening of productive horizons has shown
its high efficiency of use.
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OCTaHOBKa 3aJauiu U cogepkaHne uccrnenoBaHumn
Llenbto gaHHOro nccnegoBaHns ABNSIETCA anpuopHasi OLEHKa KadecTBa BCKPbI-
1A nnactoB 1Nsr; n 2Nsr; Ha AraHCKOM MeCTOpOXAeHWUW. AKTyanbHOCTb nogobHoro poaa
paboT obycnoBneHa BbICOKOM MOABEPXEHHOCTLIO KOMSIEKTOPOB 3TMX NNAacTOB OoTpuuaTeb-
HOMY BITUSIHUIO TEXHOMOMMWN BCKPLITUS U3-3a HU3KOW NPOHULLIAEMOCTU, TOHKOMOPUCTOCTU U JOC-

TaTOYHONM MMMHU3aLUK He(bTeHaCbILU,eHHbIX KOJ1MEKTOPOB.

Peanusauma nocrtaBneHHon 3agayu ocyuiecTBndnachb I'IyTéM NOCTaHOBKWM 3KCrnepwu-
MeHTarbHbIX UCCreaoBaHum npoueccos B3aMMOOENCTBUSA SNEMEHTOB NNAcTOBOW CUCTEMbI B
OKONOCTBOSbHOW 30HE NPOAOYKTUBHbIX N1acTtoB C KOMMNOHEHTaMU 6ypOBbIX pacTBOpPOB, Nnpen-

Ha3Ha4eHHbIX O51A X BCKPbITUA.
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B kayecTBe 06beKTa UCMbITaHUA UCMOMb30BanMCcb 06pasLpbl NecHaHmKa, U3rOTOBIEHHbIE
N3 HaTypHOro KEpHOBOrO martepuarna. YCrnoBusi NMpOBEAEHWUsI 3KCMEPUMEHTOB MO OLIEHKe Mo-
cneacTBuin B3aumogenctemsa OypoBbIX pacTBOPOB M UX (bunbTpatoB ¢ obpasuamn HaTypHbIX
KEPHOB MakCUmarnbHO NPUBNMKeHbl K TEpMOBapMYECKMM XapakTepucTkaMm pearbHbIX NacToB.
OueHunBanach cTeneHb BNMAHUA 5-Tv peuenTyp OypoBbIX pacTBOPOB Ha M3MeHeHue hba3oBom
MacnonpoH1LaeMocT 06pasLoB KepHa, a Takke n3Mepsinacb CKOPOCTb NOCTYNNEeHUsa ounbT-
paTta 3TuX pacTBOPOB B KEPH Yepe3 ChOpMMPOBAHHYIO HA €ro NOBEPXHOCTU OUMbTPALMOHHYHO
KOpKy. [MonyyeHHble B pe3ynbTaTte 3KCNePUMEHTOB 3HaYEHNsT KO3 PMLIMEHTOB BOCCTAHOBIEHMS
MPOHMLI@EMOCTH Nocse BO3AENCTBUSA Ha KepH BypoBbIM PacTBOPOM fsp M €r0 (PUNLTPATOM Pep,
a TaKKe M3MepeHHast BenmnyMHa CKOPOCTM (PUnbTpaLmn Vg MOCYXUIIM OCHOBOW Ans pacyéTta
pagnycoB 30HbI 06BOAHEHMS Npr3aboHon 30HbI NnacTta (M3[1) hunsTpaTom Ry B 3aBUCUMOCTH
OT MPOJOIMKMTENBHOCTN NMpoLecca BCKPbITUA Mnacta, a Takke nokasaTenen kavyecTsa: CKUH-

. n
dhakTopa S n oTHocuTenbHOM npoaykTuBHocTK OI1 =—¢), A€ Mg U Mnor — COOTBETCTBEHHO
T.IHOT
dhakTMyeckas v NoTeHUManbHO BO3MOXHas NPOAYKTMBHOCTb BCKPLITOrO nriacta.
HenocpeactBeHHO KayecTBO BCKPbITMSA MnacTa rno nokasatento Ol yctaHaBnuBanocb
Mo NPUHATLIM KPUTEPUSAM KayecTBa:

e OI1<0,7 — HeyooBNETBOPUTENBHOE;

e 0,7 <0I1<0,8 — yooBneTBOpUTENLHOE;

e 0,8 <0I1<0,9 - xopoluee;

e OI1> 0,9 — o4eHb xopollee.

Ntorom gaHHom paboTbl ABNSETCA COCTaABIIEHUE 3aKITIOYEHUSI O KAaYeCTBE BCKPbITUS
nnactoB 1Nsry n 2Nsry ¢ npumeHeHnem bypoBbix pacteopoB «CTABOPWUII», «BioPro» u
«BioPro termo».

KepHoBbIt MmaTepuan

KepHoBbin MmaTepmuan u3s nnacta 1Nsr,

KepHoBbii matepuan n3 nnacta 1Nsry otobpaH ¢ rnybuHbl 1706,4 M Ha AraHckom
MecTopoxaeHun. KepH npeactaBneH MenKO3epHUCTbIM MUHU3NPOBAHHBIM NeCYaHUKOM
cpeaHen cteneHu ynroTHeHus. Tun KonmekTopa — rpaHynspHbii C MMUHUCTBIM MEX3EepPHO-
BblM LIEMEHTOM.

Mukpockonuyeckue wuccriefoBaHuMa necyaHnka m3 nnacta 1Nsry Ha ckaHupylolem
3nekTpoHHOM Mukpockone JSM-7500F (AnoHns) no3sonunn yCTaHOBUTb, YTO AaHHAsA Nopo-
Ja xapaktepusyeTcs AO0CTaTOYHO OAHOPOAHbLIM (PPAKUMOHHBLIM COCTaBOM 3€PHUCTOrO0 MaTe-
pvana, paBHOMEpPHO pacrnpeaenéHHbiM B 06bEme obpasua (puc. 1).

PucyHok 1 — PacnpegeneHue 3epHUCTOro matepmana
B MpoAyKTMBHOM necyaHuke nnacta 1Nsr1 npun x100 yBenuyeHun
Ha CKaHupyloLLLeM 3NeKTPOHHOM Mukpockone JSM-7500F

Me>x3epHOBOe NPOCTPaHCTBO MPAKTUYECKN He 3amnOfHEHO MUHUCTBIM LEMEHTOM, YTO
CBMAeTenbCTBYEeT O MPOTOYHOCTU BOMbLUIMHCTBA MOPOBbLIX KAHAMOB.

MNpu 6onee geTanbHOM PacCMOTPEHUM CTPYKTYPbl MOPOBOrO NPOCTPaHCTBA OTMEYEHO
He3HauuTenbHOe NPUCYTCTBUME B MEX3EPHOBOM MPOCTPAHCTBE APYrMxX MWHEparos, a pac-
npegeneHve rMUHAUCTOro LeMeHTa MMeeT HepaBHOMEPHbLIN XapakTep, NOKpbiBas C paspblBa-
MW NMOBEPXHOCTb 3€pEH (puc. 2).
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PucyHok 2 — PacnpegeneHue rimHUCTOro LeMeHTa
Ha NOBEPXHOCTN 3épeH NopoAbl B MPOAyKTUBHOM necyaHuke nnacrta 1Nsr1
npu X500 yBennyeHnn Ha cKaHMpyloLLIEeM 3r1eKTPOHHOM Mukpockone JSM-7500F

OnekTpoHHOEe M306paxkeHne NOBEPXHOCTM 3€peH nopoabl npy 5000 yBenuyeHnn noa-
TBEPXOAET HanuuMe Ha CTeHKax MOPOBbLIX KaHaroB TMUHUCTLIX MUHEeparnoB MnnacTUH4aTo-
BOJTOKHUCTOW CTPYKTYpbI (puc. 3).

PucyHok 3 — OnekTpoHHoe n3obpaxeHre NoBepXHOCTU
3épeH nopodbl necyaHvka npoayktusHoro nnacta 1Nsr1 npu x5000 yBenuyeHun
Ha CKaHupyloLLLeM 3NeKTPOHHOM Mukpockone JSM-7500F

B npouecce NoOAroToBKM 3KCMEPMMEHTOB MO OueHke Onokupyrowen cnocobHOCTU
OypoBbIX pacTBOpoB ANnsA BcKpbiTA nnacta 1Nsr1 Bbipe3aHbl OnbITHble 0b6pasubl NpPAMOo-
yronbHon copmMbl ¢ pasmepamu 40x19x19 MM 1 onpegeneHa Mx BO3AYXOMPOHULIAEMOCTb.
Mony4yeHHble (Npy m3mepeHun Ha annapate [K-0,5) 3HayeHMs BO3QyXONPOHULAEMOCTU
ONbITHbIX 06Pa3LOB OKa3anMcb AOBOSIbLHO BbiCOKMMK — B cpeaHem 198,6 m[ (0,1986 MKMZ),
HECMOTPA Ha MEerKO3epHUCTOCTb MecyaHuKa, YTO CBUAETENbCTBYET O XOpOoLlein OTCOPTUPO-
BaHHOCTW 3epHMUCTOro MaTepuana u noaTeBep>aaeT NPOTOYHOCTb MOPOBbLIX KAaHAamNOoB.

BmecTe ¢ TeM, nocne HachllleHnsa o6pasuoB necyaHuka n3 nnacta 1Nsr1 nnactoeon
BOAOW Xnopkanbumnesoro tuna (Tabn. 1) nx BOAONPOHNLAEMOCTb YMEHbLUMIIACh NO CpaBHe-
Huto ¢ abcontoTHoM B cpeaHeM B 13,3 pasa, YTo CBMAETENbCTBYET O NPeApPaCcrofioXeHHOCTH
FMIMHUCTBIX MMHEPanoB BHYTPUNOPOBOrO LEMEHTa K akTUBHOW rugpaTtauum n HabyxaHuio Bbl-
CTUNAKLWNX CTEHKN OUNbTPALMOHHBIX KAaHAMoB MMIMHUCTLIX CIOEB.

Takum obGpasom, npeacraBneHHble Ons UCMbITaHU 0bpa3subl NecyaHuka M3 nnacrta
1Nsr1 xapakTepusyloTcsa Kak MeSfiko3epHUCTble, TOHKONOPUCTbIE C aKTUBHLIM TIIMHUCTBIM Lie-
MEHTOM W MOryT OblTb OTHECEeHbl KO 2-A KnacCUUKALMOHHOW KaTeropum nopoa-
konnekTtopoB. [lopoabl 3TOM KaTeropum B 0COOON CTeneHu NoABepPXKeHbl OTpuuaTeNibHOMY
BNUSAHWIO CNedyoLmMx nopaxarLwmx ¢akTopos:

e MPOSIBNIEHNIO MOSEKYNAPHO-NOBEPXHOCTHLIX 3dhbekToB NyTEéM 06pasoBaHust Ha
NMOBEPXHOCTM MOPOBbIX KaHaNoB HEMNOABMXHbLIX aACOPOUMOHHBLIX MMAEHOK, YMEHbLUAKLNX
NPOCBETHOCTb MNOPOBLIX KAHAMOB;
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Ta6bnuua 1 — MNokasateny obpasLoB NecYaHvika, HaCbILLEHHbIX N1acTOBOM BOOOM

BoponpoHuuaemocTb YpensHoe
pH KEPHOBbIX 00pa3LoB nnacTa 3MeKTpu4eckoe
BC8, M (ans nnacToBovi BoAbl) | conpoTuerieHne, Om - M

[noTHOCTb,

Tun Bogpl No CynuHy Hom®

XINK — xropkanbLmeBbIn, Mr/n
Cl'—16580; Na" + K" — 9984; 1,020 6,72 10,0-25,0 1,79
Mg®* — 88; Ca”™ — 538

® BO3HMKHOBEHWIO KanunnsipHbIX CUMN Ha rpaHuuax pasgena das, CHukalwmx noa-
BMXHOCTb GortonaoB;

® aKTMBHOMY MPOSIBNEHUIO CUIT aZire3un K Konnomaam u3 BoAHbIX CYyCNeH3un BCreacT-
BME€ BbICOKON rmapodnbHOCTM M aacopOLUMOHHON CNOCOBHOCTU BHYTPMMNOPOBOW ITNHbI.

Mcxopa ns atoro, 6ypoBble pacTBOpbl, NpeAHasHavyeHHble A5 BCKPbITUA nnacrta
1Nsry, QOMKHbI cofepXaTb B CBOEM COCTaBe peareHThbl, npegynpexjatowimne unu ceoas-
Lne K MUHUMYMY BO3HUKHOBEHME U pa3BuTure B 1311 nepeuncneHHbIx Bbilwe hakTopoB.

KepHoBbIn maTepuan u3 nnacta 2Nsr,

KepHoBbii MmaTepuan nnacta 2Nsrq; npeactaBneH 6onee NNOTHbIM MENKO3EPHUCTBIM,
FMMHUCTBIM, N3BECTKOBBIM NECYaHNKOM, OTOBpaHHbIM C rnyouHbl 1714,5 M AraHcKoro Mectopo-
Xaenusi. Tun KonnekTopa — rpaHynspHbIN C FMUHUCTO-KapboHaTHBIM MEX3EPHOBBIM LLEEMEHTOM.

B pesynbTtate MUKPOCKOMUYECKUX WCCNeaoBaHWA necyaHuka u3 nnacta 2Nsry C
MOMOLLIbIO CKaHUPYHOLLErO 3NeKTPOHHOro Mukpockona JSM-7500F (AnoHusa) ycTaHOBNEHO, YTO
JaHHasa nopoda xapakTepusyeTcsl Kak NOSIMMMUKTOBBIA NecyaHuk ¢ chaumarnbHO HeogHOPOA-
HbIM COCTaBOM, HEpaBHOMEPHO pacnpeenéHHbiM B ob6béme obpasua (puc. 4). MmuHucTo-
KapOOHaTHbIN MEX3EePHOBOM LIEMEHT He TOSTbKO 06BONAaKMBaET NOBEPXHOCTb 3€PEH NecyaHu-
Ka, HO U B 3HAYMTENbHOW CTEMNeHW 3amnorHAeT MeX3epHOBOE NPOCTPaHCTBO, BUOHbLI HEMHO-
royncrieHHble OTKPbITbIE NOPOBbLIE KaHarbI.

MpucytctBre B Nopode pasnuUyHbIX Mo rpaHyroMeTpu4eckoMy U MUHeparibHOMYy Co-
CTaBy 3€peH OTYETNMBO BMAHO HA PUCYHKE 5. [MUHUCTO-KapOOHaTHBIN LEMEHT MecTamu no-
KpblBaeT MOBEPXHOCTb OTAENbHbIX 3epPEH 6onee TONCTbIM U PbIXMbIM CII0EM MO CPABHEHUIO C
obpasuom necyaHuka 1Nsry.

PucyHok 4 — PacnpefeneHune 3epHUCTOro Matepvana B NpoAyKTMBHOM MecHaHuke
nnacta 2Nsr1 npy x100 yBenMyeHun Ha CKaHVpytoLLeM 3eKTPOHHOM Mukpockone JSM-7500F

PucyHok 5 — PacnpegeneHune rmmHMCTOro LiemeHTa Ha MOBEPXHOCTY 3EépeH MOpoAbl B MPOAYKTUBHOM MecyaHuke
nnacta 2Nsr1 npu X500 yBenMyeHun Ha CKaHVpyIoLLeM 3eKTPOHHOM Mukpockone JSM-7500F
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OneKTpoHHOE M306paxeHne 3arnMHU3NPOBAHHOW MOBEPXHOCTU 3E€PEH MecyaHuka u3
nnacta 2Nsry npueeaeHo npu X5000 yBenuyeHUn Ha pUCYHKe 6, N3 KOTOPOro BUOHO, YTO B
cocCTaBe MMUHUCTOro LeMeHTa npeobnaaatoT nnacTuHYaTble YacTulbl pasmepomM 5—8 MUKpOH
(um) B AnameTpe 1 TONLWMHOM B AECATbIE JONMN MUKPOHA.

PucyHok 6 — OnekTpoHHoe n3obpaxeHre NOBEPXHOCTM 3EPeH Nopodbl
necyaHvika npogyktueHoro nnacta 2Nsr1 npu x5000 yBenuyeHuu
Ha CKaHVpyloLLLeM 3NeKTPOHHOM Mukpockone JSM-7500F

[nsa npoBeaeHus akcnepuMeHToB Gbinn Bbipe3aHbl 06pasubl 13 kepHa nnacta 2Nsry,
oTobpaHHoro ¢ rnybuHbl 1714,5 m. NeomeTpryeckme pasmepsbl OnbITHbIX 06pa3uoB 40x19x19
MM. ABconioTHasi ra3onpoHMLaemMocTb 06pasLoB KepHa, 3amMepeHHasi No BO34yxy Ha anna-
pate K-0,5 BapbunpoBana B npegenax 4,7-6,2 m.

OtgenbHble 06pasubl MMenu Bo3gyxonpoHuuaemocTs go 20 mf, 4to ABnsaeTcs
cnencrtevemM haumansHOM HEOQHOPOOHOCTW, pasHopa3MepHOCTU 3epPHOBOMO CocTaBa U Xa-
pakTepa pacnpegeneHnsa rmHUCTo-kapboHaTHOro uemeHTa B o6béme nopodbl. [JOBOMbHO
HM3Kas NPOHMLAEMOCTb NecdaHnkoB 13 nnacta 2Nsry obycrnoBneHa Takke ManbiM KONIMYeCT-
BOM MPOTOYHbIX (PUNbTPALMOHHBLIX KaHaroB.

M3mepeHHasa BogonpoHUUaemMocTb obpasuoB kepHa u3 nnacta 2Nsry Tak Xe, Kak U
Ansa necyaHunkoB n3 nnacta 1Nsry, okasanacb CHMXEHHON OTHOCUTENbHO abCONMOTHOWM Mpu-
mepHo B 13,0-14,5 pa3. 3T0T paKkT B COBOKYNMHOCTWU C pe3yrnbTaTamn UCCreaoBaHui nog
MMKPOCKOMNOM MO3BOSISieT OTHECTU NecvaHukn nnacta 2Nsrq ko 2-1 KnaccugukaumoHHon Ka-
Teropun nopog-konnekropoB. OgHako TpeboBaHWst K COCTaBy M CBOMCTBaM TBEPAOW M Xua-
Kon a3 GypoBbIX pacTBOPOB, NpeaHa3HaYeHHbIX ANS BCKPbITUA KOnnektopos nnacta 2Nsry
BCNeAcTBME TOro, YTO MPOHULAEMOCTb MecyaHukoB U3 nracta 2Nsry CyLleCTBEHHO HUXe,
yem u3 nnacta 1Nsry, AOMKHbI ObITb NOBLILEHDI.

BypoBble pacTBOpbI

B cooTBeTCcTBUM C yCroBMsiMvM JOroBopa 3aka3ynmkom Obinv NpeaocTaBrieHbl ABe pe-
uentypbl BypoBbix pactsopoB « CTABOPWII» n «BioPro» ana npoBegeHus aKCnepuMeH-
TanbHbIX UCCNeAOBaHW MO anpPUOPHOM OLEHKE UX BnokMpytoLwen cnocobHocTn Ha obpasuax
kepHa 13 nnactoB 1Nsry 1 2Nsr;.

Onsa ycnosun BckpbiTuA nnacta 1Nsry Gbnn ucnbiTaHbl cneayowme peuenTypbl by-
pOBbIX PAaCTBOPOB Ha BOJHOW OCHOBE:

® KanMN-XNop-NnonMMepHbIN GYpoBOM pacTBOP CTaHAAPTHOM peuenTypbl (PUPMEHHO-
ro HasBanusa « CTABOPWI»;

e XxNnopkanueBbli BuononumepHslin GypoBon pacTtBop «BioPro» ¢ yny4weHHbIMK
PU3NKO-XMMUYECKMMM NOoKa3aTensiMm no (MexdasHOMYy HaTSXKEHUIO U KpaeBOMY Yriy cma-
YnBaHus);

e Xxnopkanuesbii GuononumepHbii GypoBon pactBop «BioPro termo» ¢ ynyuweH-
HbIMW (PU3NKO-XMMUYECKMMN NOKa3aTeNsIMU 1 NOBbLILLEHHOW TEPMOCTOMKOCTBIO.

PeuenTypbl 1 TEXHONOrMYeCKMe CBOMCTBA 3TUX PACTBOPOB NpMBeAeHbl B Tabnuuax 2—7.
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Tabnuua 2 — PeuenTypa kanuin-xnop-nonmmepHoro pacteopa « CTABOAPUII»

HauMeHOBaHME peareHTa EavHnubl 3HayeHns NpUroToBIEHHOTO
n3MepeHust pacteopa

Boga cm3 1000
Copa kayctuyeckast rp 0,6
Kanun xnopuctbin rp 112,5
BypC rp 10
KcaHTaHoBasi cmona rp 2
YKM 10-40 p 37
YKM 45-75 p 23
Premisan L rp
Premisan R rp
Korel rp
Baktepuung cm3 1,5
Jly6pwvionn cm3 5
XBH cm3 25
Defomex cm3 1,5

Tabnuua 3 — TexHonorMyeckne napameTpbl kKanui-xnop-nonumepHoro pacteopa « CTABOPUIIT»

Mokasatenu 3HaueHus

TemnepaTypa pacTBopa, °C 20
MnoTHocTb Ha Halliburton Tru-Wate (+ 0,01 r/cm®) p, r/em® 1,04
YcnosHasi BA3KOCTb Mo BopoHke Mapuua (+ 0,5 cek) YB1524/946, c 160
Bopootaaya 3a 30 muH. no AHW npu 0,7 MMa (+ 0,5 cm3) 30, oM’ 3,5
TonwwHa kopkn K, Mm 0,5
MokasaTenb KOHUEeHTpauun noHoB Bogopoaa pH 8,05
Mnactuueckas BA3kocTb (+ 4,0 %) peometp Fann 35 SAnnn, mMa - c 19
OvHamunueckoe HanpspkeHne casura (£ 4,0 %) peometp Fann 35 SA 1o, alla 216
CraTtuueckoe HanpsbkeHue casura npu 3 06./mMmuH. vyepes 10 cek / Yyepe3 10 MUH. Nokost 72/96
(+ 2,0 %) peometp Fann 35 SA CHC10/10, alla

OddekTnBHas BsA3KOCTb Npy 600 06./MuH. peomeTp Fann 35 SA nig‘) ,MMa-c 41,5
AdrdhekTnBHAs BA3KOCTbL Npu 3 06./MUH. peomeTp Fann 35 SA leq; ,MMa - c 1500
[NokasaTenb HENMMHENHOCTU N 0,36
KoadhdumumeHT koHcucTeHummn K, IMa - ¢cn 3,46
KoHueHTpauust TBEépaon dasbl, petopta moaenb 87101 no AHU, o6bém. % 9,2
CopepxaHue cmasku no petopte, % 4,0
YnenbHoe anekTpuyeckoe conpotmeneHne R, Om - m 0,42
Kpaesown yron cma4msaHus 0, rpagyc 85,0
MexdasHoe HaTskeHne Ha rpaHuue «unbTpaT — yrinesogopoa» o, MH/m 20,9
KoadhdpuumeHT TpeHus 6yposoro pactsopa no AHW Ha EP/Lubricity Tester, 16,95 Hm Ktp 0,15
KoadhdpuumeHT dpukuum (TpeHunst) kopkm Ha PCK 43 (15 muH.) no ctaHaapTy Nasnpoma Kdp 0,21
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Ta6bnuua 4 — PeuenTypa xnopkanuesoro 6uononumepHoro pacteopa «BioPro» (c @K-2000 MNntoc A)

HaumeHoBaHue peareHTa VIEIGS;SI:":F! 3HaueHus
Boga cm® 1000
Copa kayctuyeckast rp 0,6
Kanun xnopuctbin rp 50
BypC rp 20
ACrI-1 rp 4
YKM 10-40 rp 35
YKM 45-75 rp 25
Baktepuung cm3 0,5
®K-2000 lMnoc A cm3 8
XBH cm3 30
Defomex cm3 0,5
Tabnuua 5 — TexHonorMdeckue napameTpbl XropkanueBoro OuononvmepHoro pacteBopa «BioPro»
(c ®K-2000 lMNntoc A)
Mokasatenu 3HaueHus
TemnepaTypa pacTBopa, °C 20
MnoTHocTe Ha Halliburton Tru-Wate (+ 0,01 r/CM3) P, r/em® 1,04
YcnoBHasi BA3KOCTb N0 BOpoHke Mapuwa (+ 0,5 cek) yB'524946 ¢ 46
Bopootagaya 3a 30 muH. no AHW npu 0,7 MMa (+ 0,5 CM3) D3, o™’ 3,5
TonwwHa kopkn K, Mm 0,1
lMokasaTenb KOHUEeHTpauun noHoB Bogopoaa pH 8,31
Mnactuueckas BA3kocTb (+ 4,0 %) peomeTtp Fann 35 SA nns, MIMa - 14
OvHamunueckoe HanpspkeHune casura (+ 4,0 %) peomeTp Fann 35 SA 1., alla 110,4
Cratndeckoe HanpsbkeHune casura npu 3 06./mMuH. yepes 10 cek / yepe3 10 MuH. nokosi (+ 2,0 %) 38/48
peomeTp Fann 35 SA CHC1g/10, alla
OddekTnBHas BA3KOCTb Npy 600 06./MuH. peomeTp Fann 35 SA ng’(%o’ mla - ¢ 25,6
OdhdekTnBHas BA3KOCTb Npu 3 06./MuH. peomeTp Fann 35 SA ngtb’ mla - ¢ 600
[NokasaTenb HENMMHENHOCTU N 0,43
KoadppuumeHT koHeucTeHuum K, Ma - ¢" 1,29
KoHueHTpauust TBépaon dasbl, petopta mogenb 87101 no AHU, o6bém. % 9,3
CopepxaHue cmasku no petopte, % 2,0
YaenbHoe anekTpuyeckoe conpotusneHne R, Om - m 0,38
Kpaesown yron cma4msaHus 0, rpagyc 104,0
MexdasHoe HaTskeHne Ha rpaHuue «unbTpaT — yrinesogopoa» o, MH/m 12,6
KoadhduumeHT TpeHus 6yposoro pacteopa no AHW Ha EP/Lubricity Tester, 16,95 Hm Ky 0,09
KoadhduumeHT dpukuum (TpeHust) kopkm Ha PCK 43 (15 muH.) no ctaHgapTy Nasnpoma Kyp 0,29
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Tabnuua 6 — PeuenTypa pactBopa «BioPro termo» (c TepmocToinkum 6rononmmepHbiM xumpeareHtom ACI-2 u
®K-2000 lMrtoc A)

HanmeHoBaHue peareHTa Eannmua 3HaveHus
U3MepeHus no dakTy

Bora e’ 1000
Copa kaycTuyeckast p 0.6
Kanui xnopuctbin p 50
BypC P 20
ACT-2 rp 5
YKM 10-40 p 35
YKM 45-75 p o5
Baktepuung om® 05
®K-2000 Mrioc A o 10
XBH o 25
Defomex oM 0.5

Tabnuua 7 — TexHomnornyeckue napameTpbl pactBopa «BioPro termo» (c TepmocTorkvM GuononMMepHbIM
xumpeareHTom ACI-2 n ®K-2000 Mntoc A)

Mokasatenu 3HaueHuns

TemnepaTypa pacTBopa, °C 20
MnoTHocTe Ha Halliburton Tru-Wate (+ 0,01 r/CM3) P, r/iem® 1,04
YcnoBHasi BA3KOCTb MO BOpoHKke Mapuwa (+ 0,5 cek) yB'524946 ¢ 162
Bopootagaya 3a 30 muH. no AHW npu 0,7 MMa (+ 0,5 CM3) D3, o™’ 3,3
TonwwHa kopkn K, Mm 0,1
lMokasaTenb KOHUEeHTpauun noHoB Bogopoaa pH 8,17
Mnactuueckas BA3koCTb (+ 4,0 %) peometp Fann 35 SA nns, MIMa - 30
OvHamunueckoe HanpspkeHune casura (+ 4,0 %) peomeTp Fann 35 SA 1., alla 230,4
Cratndeckoe HanpsbkeHune casura npu 3 06./muH. yepes 10 cek / yepe3 10 MuH. nokost (+ 2,0 %) 53/72
peomeTtp Fann 35 SA CHC1o10, Alla

O dekTnBHas BsA3KoCTb Npy 600 06./MuH. peomeTp Fann 35 SA n?ﬁf,o’ MmMa - ¢ 54
O dekTnBHas BA3KOCTb Npu 3 06./MuH. peomeTp Fann 35 SA Tlgq;’ mla - ¢ 1300
[NokasaTenb HENMMHENHOCTU N 0,46
KoadppuumeHT koHeucTeHuum K, Ma - ¢" 2,26
KoHueHTpauus TBEépgon dasbl, petopta moaens 87101 no AHU, o6bém. % 9,6
CopepxaHue cmasku no petopte, % 2,0
YnenbHoe anekTpuyeckoe conpotueneHne R, Om - m 0,51
Kpaesown yron cma4msaHus 0, rpagyc 106,0
MexdasHoe HaTskeHne Ha rpaHuue «unbTpaT — yrinesogopoa» o, MH/m 11,4
KoadhduumeHT TpeHus 6yposoro pacteopa no AHW Ha EP/Lubricity Tester, 16,95 Hm K 0,08
KoadhduumeHT dpukuum (TpeHust) kopkm Ha PCK 43 (15 muH.) no ctangapTty Masnpoma Kyp 0,29
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[na anpuvopHoOi oLUeHKN KadecTBa BCKpbITUA nriacta 2Nsry Ha AraHCKOM MeCTOPOX-
OEHUM C NCMOMb30BaHNEM HU3KOMPOHULIAEMbIX HATYPHbIX KEPHOB NPUrOTOBIEH CTaHOAPTHbLIN
Kanun-xnop-nonumepHein pacteop « CTABOPWII» (co cmasouHon gobaskon JlyGpuownn) u
YNYYLWEHHbI N0 PUINKO-XMMUYECKMM NOKa3aTensam XSopkanuesbii GruononumepHbin Bypo-
Bomn pacTtBop «BioPro» co cmasouHon gobaskon — MNAB mapkn ®K-2000 lMntoc A. YnyyweHue
PUIMKO-XUMUYECKNX NapamMeTpoB 3TOr0 pacTBopa MNPOU3BOAUMN MO CHWKEHUIO BEMNUYMHLI
MexdasHoro HatsxkeHus (o, MH/M) Ha rpanuue «cunbTpat GypoBOro pactsopa — yrreBoao-
poa» M NO YBENIMYEHMIO BENUYMHBLI KPAaeBOro yria cmadmBaHusi nopoabl unetpaTtom (6,
rpagyc).

CHwKeHne BENNYUHBbI ¢ NPOM3BOAWIM A4S YBENUYEHUSA MOABMKHOCTN BOOHOWN U yrneBo-
JopoaHon a3 B MOPOBOM MPOCTPAHCTBE KOMNMeEKTopa 3a CHET yMeHblleHnda B 1,5-2,0 pasa Be-
NNYUHBI MEXEAa3HOro HaTKEeHUSA (NMPOYHOCTU MexXbasHbIX MMEHOK) HA rpaHuuax pasgena
«punbTpaT GypoBOro pactesopa — yrnesoaopos (HedpTb)».

YBenuueHne KpaeBoro yrna cMaumBaHus oo 3HadveHun 6 = 102—110 rpagycoB npous-
BefeHo Ansa rmgpocobusaumm BHYTPMNOPOBbLIX KaHaNoB TEPPUreHHbIX Nopoa Konnekrtopa c
LenNblo YMEHbLUEHMSA CU aare3mn 1 NPOYHOCTU aacopPOUNOHHBIX NIIEHOK HA CTEHKax nop ny-
TEM BBeOEHMS NONMMAYHKUMOHANbHOM CMa304HON A06aBKkM — MOBEPXHOCTHO-aKTMBHOMO Be-
wectea mapkn ®K-2000 Mntoc A n opraHnydeckoro nHrméutopa X6H.

PeuenTypbl n TexHomornyeckMe napameTpbl CTaHgapTHOro OypoBoro pacteopa
«CTABOPWUIII» n yny4yweHHOro no gusnKo-xMMmnyeckumM nokasatensm «BioPro» npusege-
Hbl B Tabnuuax 8—11.

Tabnuua 8 — PeuenTypa cTaHgapTHOroO kanui-xrnop-nonuMepHoro Gyposoro pacteopa «CTABOPWUI» aons
nnacra 2Nsry

HauMeHoBaHMe peareHTa EavHuubl 3HaueHus dakTndeckune
n3mepeHus no NpoekTy 3HaYeHus

Boga om’® 1000 1000
Copa kayctuyeckas / Caustic Soda rp 0,6-0,9 0,6
Kanui xnopucTteivi / Potassium Cloride rp 75 75
KpaxmanbHbin peareHT Filter Chek / Starch / BypC rp 10-15 10
KcaHTaHoBasi cmona rp 2 2
YKM 10-40 rp 30-55,5 37
YKM 45-75 rp 23-34,5 23
Premisan L rp 4-6
Premisan R rp 2-3
Korel rp 4-6
Baktepuunga / IKBAK-A cm® 1,0-1,5 1,0
Jly6pwvikaHT Jly6puonn oM’ 5,0-7,5 6
Opranuyeckuit nHrméuTtop XBH oM’ 25-37 37
Defomex / MNeHTa 465 cm® 1,0-1,5 1,0

Tabnuua 9 — TexHonorudeckue napametpbl « CTABOPUISI» (c Nly6pronnom)

MokasaTenu 3HaueHuns
1 2
TemnepaTypa pacTBopa, °C 20
MnoTHocTb Ha BPI-1 (+ 0,01 r/CM3) P, riem® 1,04
YcnosHasi BA3KOCTb Mo BopoHke Mapuua (+ 0,5 cek) yB'924946 ¢ 160
Bopootagaya 3a 30 muH. no AHW npu 0,7 MMa (+ 0,5 CM3) D30, om® 3,5
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OkKoH4YaHue Tabnuubl 9

1 2

TonwwHa kopkn K, Mm 0,5
lMokasaTenb KoHUEeHTpauun noHoB Bogopoaa pH 8,05
Mnactuueckasn BA3koCTb (+ 4,0 %) peometp Fann 35 SA nns, MIMa - 19
OvHamunueckoe HanpspkeHune casura (+ 4,0 %) peomeTp Fann 35 SA 1., alla 216
Cratndeckoe HanpsbkeHune casura npu 3 06./mMuH. yepes 10 cek / yepe3 10 MuH. nokost (+ 2,0 %) 72/96
peomeTp Fann 35 SA CHC1/10, alla

O dekTnBHas BsA3KOCTb Npy 600 06./MuH. peomeTp Fann 35 SA nggo, MmMa - c 41,5
O dekTnBHas BA3KOCTb Npu 3 06./MuH. peomeTp Fann 35 SA ngtb’ mla - c 1500
[NokasaTenb HENMMHENHOCTU N 0,36
KoadpcpuumeHT koHeucTeHuumn K, Ma - ¢" 3,46
KoHueHTpauust TBépaon dasbl, petopta mogenb 87101 no AHU, o6bém. % 9,2
CopepxaHue cmasku no petopte, % 4,0
YnenbHoe anekTpuyeckoe conpotmeneHne R, Om - m 0,42
Kpaesown yron cma4msaHus 0, rpagyc 89,0
MexdasHoe HaTskeHre Ha rpaHule «unbTpaT — yrnesogopoa» o, MH/m 18,4
KoadhduumeHT TpeHus 6yposoro pacteopa no AHW Ha EP/Lubricity Tester, 16,95 Hm K 0,09
KoadhduumeHT dpukuum (TpeHust) kopkm Ha PCK 43 (15 muH.) no ctangapTy Nasnpoma Kyp 0,21

Ta6nuua 10 — Peuentypa nHrubumpyroiero 6uononumepHoro 6yposoro pacteopa «BioPro» (c ®K-2000 lMNntoc A)

ansa nnacta 2Nsr1

HavMeHOBaHMe peareHTa EavHnua 3HaueHus dakTndeckune
n3MepeHust no NPoeKTy 3HaveHus

Bopa cm® 1000 1000
Copa kayctuyeckast rp 0,6-0,9 0,6
Kanui xnopucTteivi / Potassium Cloride rp 75 75
KpaxmanbHbin peareHT Filter Chek / Starch / BypC rp 10-20 20
KcaHTaHoBasi cmona rp 2-6 4
YKM 10-40 rp 30-55,5 35
YKM 45-75 rp 23-34,5 25
Baktepuunga / IKBAK-A cm® 1,0-1,5 1,0
Jly6puvikaHT — MAB mapkun ®K-2000 Mnioc A oM’ 7,5-15 15
Opranuyeckuit nHrméuTtop XBH om® 25-37 35
Defomex/MexTa 465 oM’ 1,0-1,5 1,0

Ta6bnuua 11 — TexHonornyeckme napameTpbl MHIMGUpYyoLero GruononumepHoro 6yposoro pacteopa «BioPro» (c

®K-2000 lNntoc A) gnsa nnacra 2Nsr1

Mokasatenu 3HaueHuns
1 2
TemnepaTypa pacTBopa, °C 21
MnoTHocTb Ha BPI-1 (+ 0,01 r/CM3) P, riem® 1,04
YcnoBHasi BA3KOCTb N0 BOpoHKke Mapuwa (+ 0,5 cek) yB'524946 ¢ 38
Bopootagaya 3a 30 muH. no AHW npu 0,7 MMa (+ 0,5 CM3) D30, om® 2,5
TonwwHa kopkn K, Mm 0,1
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OkoHyvyaHue Tabnuubl 11

1 2

lMokasaTenb KOHUEeHTpauun noHoB Bogopoaa pH 7,8
Mnactuueckasn BA3kocTb (+ 4,0 %) peometp Fann 35 SA nus, MIMa - 13
OvHamunueckoe HanpspkeHune casura (+ 4,0 %) peomeTp Fann 35 SA 1., alla 91,2
Cratndeckoe HanpsbkeHune casura npu 3 06./mMuH. yepes 10 cek / Yepe3 10 MuH. nokost (+ 2,0 %) 38/53
peomeTp Fann 35 SA CHC1/10, alla

O dekTnBHas BsA3KOCTb Npy 600 06./MuH. peomeTp Fann 35 SA nggo, MmMa - ¢ 22,5
OddekTnBHas BA3KOCTb Npu 3 06./MuH. peomeTp Fann 35 SA ﬂgq)’ mla - ¢ 700
[NokasaTenb HENMMHENHOCTU N 0,49
KoadppuumeHT koHeucTeHuum K, Ma - ¢" 0,76
KoHueHTpauusi TBépaon dasbl, petopta mogenb 87101 no AHU, o6bém. % 2,0
CopepxaHne cmasku no petopte, % 1,0
YaenbHoe anekTpuyeckoe conpotusneHne R, Om - m 1,28
Kpaesown yron cma4msaHus 0, rpagyc 110,0
MexdasHoe HaTskeHre Ha rpaHule «unbTpaT — yrnesogopoa» o, MH/m 13,32
KoadhduumeHT TpeHus 6yposoro pacteopa no AHW Ha EP/Lubricity Tester, 16,95 Hm K 0,10
KoadhduumeHT dpukuum (TpeHust) kopkm Ha PCK 43 (15 muH.) no ctangapTy Masnpoma Kyp 0,17

MeToauka npoBegeHuUsA 3KCNepMmMmeHToOB U aHaNU3 pe3yfibTaToB

MpoBeaeHbl aKCnepuMeHTanbHble CTeHOOBble PaboTbl MO OUeHKe OBrOoKUPYIOLLMX
cBoncTB BypoBbIX pacTBOPOB. Llenbio aTux akcnepuMeHTOB SABNANOCh onpeaeneHve crene-
HA NU3MEHEHWUs MacronpoOHMLAEMOCTM HaTypHbIX 0Opa3L0oB KepHa M3 NecYaHwka nnacTtoB
1Nsr; n 2Nsry B pesynbtate B3auMOLENCTBUA MX C KOMMOHEHTAMWU UCMbITyeMbIX GypoBbIX
pacTBOpPOB.

OueHnBanucb BO3MOXHble MOCNeACTBMS 3TUX B3aUMOLEWCTBUA Ha CTaguu Bbi30Ba
npuToKa U3 NnacTa, TO eCTb NOCne OYNCTKM 06pasuoB OT NOpaXKalLMX NNacT areHToB NoTo-
KOM nnactoBoro cnounga. B onbitax ¢ GypoBbiIM pacTBOPOM OLEHMBANMCbL MOCMNEACTBUSA
B3aMMOAENCTBUA HedTEeHAaChILEHHOro Konnektopa ¢ TBépaon ¢hason GypoBoro pactBopa
nyTém onpegerneHus koadduumMeHTa BOCCTaHOBMEHUS MPOHMLAEMOCTU obpasua KepHa Pep
NPUMEHUTENBHO K MPUCTEHOYHOMY CrOK0 Mopoabl. [locneacTsma B3aumMogencTBUs KonmnekTopa
C (oUnbLTPaTOM OLEHUBANNCL KOIDMPULIMEHTOM Bypsp, XapPaKTEPUIYIOLLMM CTEMNEHb U3MEHEHNS
€ro NPOHNLAEMOCTUN B yAANEHHON OT CTEHKM CKBaXKMHbI 30HE nracTa.

OKCnepuMMeHTbl NPOBOANSIUCL B YCITOBUSIX MaKCUMaIribHOro NpubNmKeHns K reonoro-
duanyeckum napameTpam saneraHnga nnactoB 1Nsr; n 2Nsry, KOTOpble BKOYanu nocnego-
BaTenbHOE BbINOMHEHNE Crieayowmx onepaumn:

® yNakoBKy oOpasua kepHa B KepHoaepaTesb U co3aaHne BCECTOPOHHEro rmapoob-
XXuma obpasug;

e Mporpes 1 TepmocTaTnpoBaHue obpasua kepHa npu Temnepartype nnacrta (80°C);

® HacbilWeHne 1 NpombIBKY obpasLua kepHa ropsiyen nnacroBon Bogon B 06bEmMe He
MeHee 20 ero nopoBbIX 06HLEMOB;

e onpegeneHne BOOONPOHMLAEMOCTM 0bpa3ua KepHa;

e hopMMpOBaHME OCTaTOYHOM BOOOHACHILEHHOCTU B ONbITHOM 0bpasue nyTém 3a-
MeLLIeHNS NacToBOW BOAbI B KEPHE ropsiuMM TpaHCOpMaTOPHbIM MacfioMm € nocregyloLwen
NPOMBbIBKOW €ro Mmacnom B 06béme nopsaka 10 nopoBbIX 0GBLEMOB NpU rpagneHTe gaBneHns
no 100 MMa/wm;

e ornpefeneHne MCXOOHOW MacronpoHuuaemocTn obpasua KepHa, cogeplkaliero
OCTaTouHyto nnactoByto Boay Kypo;

* VMUTaUMIO MpoLecca BCKPbITUS Mfacrta NyTéM BO3AENCTBUSA Ha obpasel KepHa
OGypoBbim pactBopoM npu AP = 3,0 MlMa unu ero unbTpatomMm MNpyv CKOPOCTM 3aKayku
Q = 0,003 cm¥c;
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® 13MepeHne CKOpOoCTU hunbTpaumn Vg (NOCTynneHus dunbTpata GypoBoro pac-
TBOPA B NnacT Yyepe3 punbTPaLMOHHYIO KOPKY M 3aKONbMaTUPOBaHHbIMA CroW noposbi);

® MMMTaAUMIO MpoLecca Bbi30Ba NPUTOKA M3 MNnacta U OYUCTKUM MPUCKBAXKUHHOW U
yOanéHHOW OT CTEHKM CKBaXXMHbI 30H Nflacta OT 3arpsA3HsSIOLLMX KONNEKTOp areHToB (Ao cTa-
Gunusauumn puneTpauyum macna Yepes obpasel kepHa);

e onpegerieHne KOHeYHOM MacnonpoHMUaemMocT kepHa Ky,q;

® pacyYET KO3APPULIMEHTOB BOCCTAHOBIEHNSA NMPOHULAEMOCTU PBep U Byop;

e pacyéT pasmepoB (paguycoB) 3oH obBogHeHus M3l cdunbTpatom BypoBoro pac-
TBOpa Ry ANS pa3Hon NpoAoHKUTENBHOCTY AENCTBUS penpeccumn Ha NnacT Npu ero BCKPbITUN.

PesynbTtaTbl NpoBEeAEHHOIO KOMMIEKca 3KCNepMMEHTanbHbIX UccnegoBaHun 6noku-
pyloLLEeNn CNOCOBHOCTM UCNbITAHHbIX BYPOBLIX PAcTBOPOB AN YCIOBUWA BCKPbITUSA nnacTa
1Nsr; npuBegeHsbl B Tabnuue 12.

JononHutenbHble CTEHOO0BbIE UCMbITAHUSA MO CPaBHUTENBHOW OLEHKe GrOKMPYHOLLINX
cBonCTB BypOBbIX PACTBOPOB C YNYYLLIEHHBIMW TEXHOMNOMMYECKUMIN NapaMmeTpamMm NPOBOAUN
Ha HM3KOMpOHUUAeMbIX obpasuax kepHa m3 nnacta 2Nsrq.,. Pe3dynbrtatbl 9TUX MCNbITaHWUN
npueedeHsbl B Tadbnuue 13.

AHanns aKkcnepumMeHTarnbHbIX AaHHbIX NMokasar, YTo ANA YCNOBWMA BCKPbITUS NracTa
1Nsry HaMMeHbLUMMK NopaXarLWMMN HedTeHACHILLEHHbIN KOMNMEKTOpP Mnokasatensmmn obna-
AatT nHrnbmpyrowme GuononumepHole 6yposble pacTtBopbl «BioPro» n «BioPro termoy, Tak
KaK AN HUX NOonyYeHbl JOCTAaTOYHO BbICOKUE 3HaveHus Psp = 55,1-76,8 % U Bysp = 61-72 %.
Kpome aToro, ckopoctn o6sBogHeHus B M3 dunbtpatom ana pacteopa «CTABAPUII» B
2,0-2,2 pasa 6onblue, Yem aAns pacteopoB «BioPro» n «BioPro termoy.

MexaHn3M ounCTKN DUNbTPALMOHHBIX KaHANoB B MOPUCTbIX obpasuax oT TBEpOoWn
dasbl NpyM UMUTaLMKM BbI30Ba NPUTOKA M3 Mracta CBA3aH C pasMepoM Mop Ha BXOAHOM TopLe
KepHa 1 cunamm agreavm TBEPAbIX YacTul, K NOBEPXHOCTU nopoAbl. [103aToMy nonyyYeHHble
3HayeHns Pep M MONYyYEHHbIE HA MOEHTUYHBIX obpasuax kepHa Anst obonx pacTBOpoB AocTa-
TOYHO BbICOKM. OTO 0OYCNOBMNEHO TaKKe BbICOKMMU rpaguMeHTamMmn OaBneHus B 3aKofbMaTu-
pPOBaHHOM Crnoe nopoapbl Npy BbI3OBE NPUTOKA M3 NracTa.

UTo kacaeTcss MexaHuM3Ma O4YMCTKM MOPOBbLIX KaHaroB OT dunbTpata OypoBoro
pacTBopa, TO 34eCb kapTuHa Gonee cnoxHad M 3aBUCUT OT COBMECTHOIO OEWCTBUSA
MHOrnx cpaktopoB. OCHOBHbIMU AENCTBYOLWNMY hakTopamMu, NPENATCTBYIOLNMU OYNCTKE
3a6MnoKNMpoBaHHbIX UNbLTPATOM KaHamnoB unbTpauumn, SBNSKOTCA CTeneHb rmapodunb-
HOCTU CTEHOK Mop, aacopbuMOHHAsi akTUBHOCTb BbICTMNAKLLIEN NOPbI MWHbLI, COAepXa-
Hue B dpunbTpaTe KONMMNOMAHbLIX aacopbaToB, BOZHMKHOBEHNE KanNUMNSPHbLIX OABNEHWUA Ha
rpaHuuax pasgena «unbTpaT — yrnesogopoa», o6ycnoBneHHoe BENNYNHON MexdasHO-
ro HatskeHus. Kpome aToro, oymcTka Konnektopa oT chunbTpaTta B yCNOBUSAX, UMUTU-
PYKOLMX YAANEHHYIO OT CTEHKU CKBaXXWHbl 30HY €ro NPOHMKHOBEHWUS, 3aTpyAHeHa u3-3a
HEBbLICOKUX rPaAneHTOB JaBNEHUS.

Tabnuua 12 — Pe3synbTatbl OLEHKM ONOKMPYIOLLMX CBOWCTB BYpOBLIX PAacTBOPOB U UX (pUNbTPATOB Ha KepHax
nnacta 1Nsry

Nrf/’;jlg Ne kepHa m’:\zz YKnpkocTtb BO3gencTaus KM+, MKM? B, % Vo 107, mlc
1 4-9 0,0266 dunbTpat «CTABOPUIST» 0,0115 43,2 -
2 4-11 0,0328 6yposon pacteop « CTABLOPUIII» 0,0204 62,3 4,48
3 4-13 0,0666 cunbTpaTt «BioPro» 0,0406 61,0 -
4 4-14 0,0622 6ypoBon pacTteop «BioPro» 0,0477 76,8 2,2
5 4-17 0,0628 ¢unbTpaT «BioPro termo» 0,0452 72,0 -
6 4-16 0,0629 6ypoBon pacTtBop «BioPro termo» 0,0346 55,1 2,0
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Ta6bnuua 13 - Pe3ynbTaTbl OUEHKM OMNOKMPYIOLUMX CBOWCTB GYpOBbIX PACTBOPOB C  YMyuLIEHHbIMU
TEXHOMOMMYECKUMI NapamMeTpaMm 1 ux punbTPaToB Ha kepHax nnacrta 2Nsr

Ne Ne KMo, . 2 AT
n/n kepHa MKMZ JKnakocTtb BO3OencTBus KM1, MKM B, % vp - 107, m/c
1 B-2 0,000419 dunbTpat «CTABOPUIST» 0,000140 33,37 -

2 B-12 0,000595 | 6ypoBon pactBop « CTABLOPUIIT» 0,000517 86,9 6,2

3 B-3 0,000387 ¢unbTpat «BioPro» 0,000343 88,7 -

4 B-11 0,000342 6ypoBon pacTtBop «BioPro» 0,000341 99,6 4.1

Ha ocHoBe onpegeneHnss AMHaMMKM OYUCTKM OOpasuoB KepHa OT dunbTpaTta npwm
UMUTaLUN BbI30BA MPUTOKA U MOMYYEHHbIX PE3yNbTaTOB MOXHO 3aK/OYUTb, YTO unbTpaT
6yposoro pactesopa « CTABOPWIIT» okasbiBaeT 6onee HeraTMBHOE BRMSIHUE HA BOCCTAHOB-
rneHve npoHuuaemocTn necvanuka s nnacta 1Nsr1 (Beesp = 43,2 %), Yem cdunsTpaT pacTsBo-
poB «BioPro» (Bgep = 61,0 %) n «BioPro termo» (B = 72,0 %) n3-3a hopMUpOBaHNs Ha CTEH-
Kax nopoBbIX KaHanoB 6onee NpOYHbIX HENOABMXHbIX aACcOPOUNOHHBIX NNEHOK, HE CMbiBae-
MbIX MOTOKOM YrNeBOOOpOAdOB, a Takke BcrneacTBue 6omnee BbICOKOrO 3Ha4YeHusi BENUYUHDI
MeX(a3HOro HaTSHKEHUS.

MoaToMy Npy NOCTAHOBKE AOMOSTHUTENBbHbLIX SKCMEPUMEHTOB MO OLEHKe OGrokupyto-
LLUMX cBOMCTB BYpOBbIX pacTBOPOB Ha obpasuax kepHa n3 nnacra 2Nsry 6binM NOAroTOBMNEHbI
6ypoBble pactBopbl « CTABOAPWII» cTtaHgapTHOM peuentypbl U «BioPro» ¢ ynydlweHHbIMU
TEXHONOMMYECKMMN XapakTEPUCTUKAMM B HACTU CHUXKEHUSA BENUYMHBbI MEXAa3HOro HaTsike-
HWUS 1 NOBbILIEHMA MAPodobm3npyoLLMX CBOWCTB ounbTpaTa.

PesynbTatbl 9TUX MccrnegoBaHW NO3BOMMIN YCTAHOBUTb, YTO MCMOMb30BaHME B pe-
uentype 6ypoBoro pactBopa «BioPro» B kayectBe nybpukaHTa cmas3ouyHon Oo6aBkM Mapku
®K-2000 lNntoc A 6onee adhpekTMBHO, Yem nybpukaHTa JlyGpuonn kak ¢ No3vMuUMM CHUKEHNS
NMOBEPXHOCTHOMO HaTSXXEHUS Ha rpaHunue «unbTpaT — YrNeBogopoa», Tak U no rmapodobu-
3MPYIOLLMM FTIMHU3NPOBAaHHYO MOBEPXHOCTb MOPOBLIX KAHANOB CBOMCTBaM. MoaTBepXaeHMeM
3TOro MONOXEHUS SIBNSETCA CyLeCTBEHHOE OTNNYMe 3Ha4YeHUn KoadpdpumumeHTa BOCCTAHOB-
neHusa NnpoHuuaeMocTn obpasLoB kepHa u3 nnacta 2Nsry, nonyveHHble Ana gpuneTpaTa pac-
TBOpa «BioPro» (Besp = 88,7 %) v pacteopa « CTABOAPUIT» (Besp = 33,37 %). BrinsHne tBép-
Aon hasbl ncnbiTaHHbIX peuenTyp 6ypoBbix pacTBopoB «BioPro» n « CTABOPUII» Tak xe,
KaK 1 B OCHOBHbIX OMblTax Ha kepHax u3 nnacra 1Nsry MeHee cyLecTBeHHO: PBep, = 86,9 % Ans
pactBopa « CTABOPUIII» n Bs, = 99,6 % ansa pacteopa «BioPro».

MNoBbIWeHHbIE 3HaYeHUs Pe, ANA 0boux pacTBopoB obycrnosneHbl 6onee pbIxon
CTPYKTYPOWN CMOEB IMMHUCTOrO LeMeHTa Ha NOBEPXHOCTN 3epEH NecyaHuka 13 nnacrta 2Nsry.
BcneacTteme aTOro npu MMmMtaumm Bbi30Ba NpUTOKA M3 NnacTta Npu BbICOKMX CKOPOCTAX OBU-
XeHus pnomnaoB vYepes 3akoNbMaTUPOBaHHbIV COM NOPOAbI MPOUCXOANUT HE TOSbKO UHTEH-
CMBHas 04MCTKa MOp OT BHEAPMBLLENCH B HUX TBEpAOW (ha3bl OypoBbIX PaCTBOPOB, HO U Yac-
TUYHBIN 3PO3MOHHBIA Pa3mMbiB (PUbTPALMOHHbBIX KaHaNoOB MyTEM YaCTUYHOrO CMbIBA IMMHK-
CTOro UemMeHTa C UX CTEHOK.

[Ona yoanéHHOM OT CTEHKU CKBaXXWHbl 30Hbl, 0OGBOAHEHHON hunbTpaToM GYpPOBOrO
pacTtBopa, aToro acpdekrta He HabngaeTcs BCNeACTBME HEBbLICOKMX rPagVeHTOB AaBMNeHUs
npu OBMXEHUW nracTtoBoro dnovaa. MNoaToMy 3HaYeHUS Byep, MONYHEHHbIE ANA YNyYLLEH-
HOW peLenTypbl OypoBoro pactBopa «BioPro», oTpaxalT nuwb yny4yleHue TexHomnornye-
CKMUX CBOWCTB MHrmbupytowero GuononmmepHoro 6yposoro pacteopa «BioPro» no cwusmko-
XUMUYECKMM NokKasaTenam c 1 6.

3akntoyeHune o6 akcnepumMmeHTe

MNonyyeHHble B pe3yrnbTaTe 9KCNEePUMEHTOB Ha HaTypHbIX KepHaxX AaHHble Pep, Pasp U
V¢ MO3BONUNW paccymTaTh paanychl 30H NMPOHUKHOBEHMA dunbTtpata B M3 Ans pasnuyHomn
NPOAOIPKUTENBbHOCTU NpoLecca BCKPbITUS Ry M NOCHYXUIN MCXOAHBIMU AN AanbHEenLero
pacuyéTa nokasartenemn kadyectBa S n Oll, a Takke AnNs cocTaBneHMs 3aknoYeHnin O KadecTBe
BCKpbITUA nnactoB 1Nsry 1 2Nsry N0 NpUHATLIM B pasgene 1 kputepusam.
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Hwxe npuBogaTca anropntMm pacyéTta nokasaTerien kayectsa v NonyyYeHHble pesyrib-
TaTbl pacyéTa, a TakkKe 3aKnio4YeHNa O KayeCTBe BCKPbITUS COOTBETCTBYIOLLMX NNACTOB:
Anroputm pacuéra:

ansa nnacta 1Nsrq; Re = 0,1 m (gonoto 215,9 mm); m = 0,15;
ansa nnacta 2Nsrq Rc = 0,05 m (gonoto 95 mm); m = 0,12.

roe

Tabnuua 14 — Pe3ynbTatbl pacdéTa M 3aknioveHne O KadecTBe BCKpbiTMs nnacta 1Nsri ¢ ucrnonb3oBaHWEM
6ypoBoro pactsopa « CTABAPWUII»

Bpems MpOAOMKNTENLHOCTL ASCTBUS PEenpeccumn Ha NnacT, CyT.
Mokasartenu 1 2 3 5 10 20
PapyC 30HbI MPOHMKHOBEHNUS | () 54g 0,337 0,406 0,518 | 0,725 1,021
dunbTpaTta Ry, M ’ ’ ’ ’ ’ ’
CkuH-thaktop S 0,662 0,910 1,061 1,256 1,527 1,802
OtHocuTensHas 0,905 0,873 0,855 0,833 | 0,804 0,777
npoayKTMBHOCTL Ol
on=o0,9 0,7<0MN<0,8
KpuTepum kadecTaa «0YeHb O’(?X: O()I:u;e(i,g «yAoBMETBO-
xopoluee» P pUTENbHOE»

B cootBeTtctBuM ¢ P[] 39-0147001-742-92 Ha oCHOBE 3KCMEPUMEHTasbHbIX AaHHbLIX O
Grnokupytowmx ceoncteax 6yposoro pactesopa « CTABAPWII» npMMeHUTENBHO K YCNOBUAM
BCKpbITUA nnacta 1Nsrq nponssenéH pacyéT nokasarens kadecraa Of.

YcTaHoBneHo: nokasarternb kadectea Ol = 0,777 npy NpOAOIPKUTENBHOCTM NpoLecca
BCKpbITUA A0 20 CYTOK, YTO COOTBETCTBYET KPUTEPUIO KaYeCTBa «y0BMETBOPUTENBHOEY.

Tabnuua 15 — Pe3ynbTatbl pacdéTa M 3aknioveHne O KadecTBe BCKpbiTMs nnacta 1Nsri ¢ ucrnonb3oBaHWEM
6uononumepHoro 6yposoro pacTteopa «BioPro»

Bpewms MpoJomKMTENbLHOCTL OEUCTBUS PENPECCUU HA MNAcCT, CyT.
MokasaTenu 1 2 3 5 10 20
PanuyC 30HbI NPOHMKHOBEHUS | 4gg 0,246 0,293 0,370 0,513 0,719
dunbTpaTa Ry, M ’ ’ ’ ’ ’ ’
CxkuH-dakTop S 0,290 0,462 0,574 0,723 0,932 1,147
OtHocwTensHas 0,956 0,931 0,917 0,897 0,871 0,845
npoaykTneHocTb Orl
Kputepun kayecTtsa on=>09 08<0M<039
«04YeHb xopoLuee» «xopoLuee»

B cootBeTcTBMM ¢ P[] 39-0147001-742-92 Ha oCcHOBE 3KCNEpUMEHTamNbHbIX OaHHbLIX O
Gnokupytowmx ceoncTBax brononumepHoro 6ypoBoro pactsopa «BioPro» npumeHuTensHoO K
ycrnoBusaM BCkpbITMsa nnacta 1Nsry npom3seaéH pacyéT nokasartens kavectsa Ofl.

YcTaHoBneHo: nokasatenb kadectea Ol = 0,845 npu npodomKMTENBHOCTM NpoLecca
BCKpbITUA A0 20 CYTOK, YTO COOTBETCTBYET KPUTEPUIO KaYEeCTBa «XOpOoLLEee».
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Tabnuua 16 — Pe3ynbTatbl pacdéTa M 3aknioveHne O KadvecTBe BCKpbiTMs nnacta 1Nsri ¢ ucrnonb3oBaHWEM

6uononumepHoro 6yposoro pacTteopa «BioPro termo»

Bpems MpoAOMKNTENLHOCTL ASCTBUS PEnpeccumn Ha NnacT, CyT.
MokasaTtenu 1 2 3 5 10 20
PapuyC 30HbI NPOHVKHOBEHNA | g 107 0,237 0,281 0,354 0,500 0,686
dunbTpaTta Ry, M ’ ’ ’ ’ ’ ’
CkuH-thaktop S 0,376 0,479 0,545 0,635 0,769 0,892
OtHocuTensHas 0,943 0,929 0,920 0,908 0,891 0,876
npoAykTuBHocTb Of
KpuTtepuu kavecTsa orn>0,9 0,8<0M<0,9
«OYEHb XOpoLLee» «xopoLuee»

B cootBeTcTBMM ¢ P[0 39-0147001-742-92 Ha oCHOBE 3KCNEepUMEHTamNbHbIX OaHHbLIX O
Gnokupytowmx ceoncTeax GuononumepHoro GypoBoro pactBopa «BioPro termo» npumenun-
TenbHO K YCNoBMaAM BCKpbITUA nnacta 1Nsry nponssenéH pacyET nokasaTtens kadectsa Oll.

YcTaHoBneHo: nokasatenb kadectea Ol = 0,876 npu NpoaormKMTeNbHOCTU npouecca
BCKPbITUA A0 20 CYTOK, YTO COOTBETCTBYET KPUTEPUIO KAYECTBA «XOpOoLLEEY.

Tabnuua 17 — Pe3ynbTatbl pacdéTa M 3akniovyeHne O Ka4yecTBe BCKpbITMs nnacta 2Nsri ¢ UCrnonb30BaHWEM
CTaHOapTHOro Kanui-xmnop-nonmmMmepHoro 6yposoro pactesopa « CTABOPUIIT»

Bpems MpOAOMKNTENLHOCTL ASCTBUS PEenpeccumn Ha NnacT, CyT.
MokasaTtenu 1 2 3 5 10 20
PajuyC 30Hbl MPOHMKHOBEHUS | g 5174 0,3030 0,3694 0,4751 0,6700 0,9462
dunbTpaTa Ry, M
CkuH-thaktop S 1,8446 2,5089 2,9041 3,4060 4,0916 4,7798
OtHocuTenkHan 0,7730 0,7145 0,6838 0,6484 0,6055 0,5678
npoaykTMBHocTb Ol
0,7<0MM<0,8 on<o,7
KpuTtepumn kauyectsa
«yaoBNeTBOPUTEITbHO» «HeynoBneTBopuUTeNibHOE»

B cootBeTtctBumM ¢ P[] 39-0147001-742-92 Ha oCHOBE 3KCMEPUMEHTasbHbIX AaHHbLIX O
GrnokupyoLMX CBOMCTBaxX cTaHaapTHoro 6yposoro pacteopa « CTABOPWI» npumenutens-
HO K yCrnoBuMsIM BCKpbITUA nnacta 2Nsrq npon3BeaéH pacyET nokasaTtens kadecrtsa Oll.

YcTaHoBneHo: nokasarternb kadectea Ol = 0,568 npy NpoaomKMTENBHOCTM NpoLlecca
BCKpbITNA A0 20 CyTOK, YTO COOTBETCTBYET KPUTEPUIO KAYECTBA «HEYAOBIETBOPUTESTbHOEY.

Mokasatenb Ol = 0,773-0,714 COOTBETCTBYIOLNN KPUTEPUID «YOOBNETBOPUTENBLHOY
obecneunBaeTcsa craHgapTHbIM BypoBbiM pactBopom «CTABOPUIIII» B TedyeHne penpeccum
Ha nnact 2Nsrq He 6ornee 2 cyToK.

Tabnuua 18 — PesynbTaTthl pacyéta M 3aknodeHne o KadvecTBe BCKpbITMS nnacta 2Nsri ¢ MCrnonb30BaHWEM
6uononumepHoro 6yposoro pacteopa «BioProy» ¢ yny4lueHHbIMM TEXHONOrMYECKMMM XapaKTepUCTUKAMU

Bpems MpPOACIMKUTENLHOCTL AECTBUA PENPeccU Ha NNAcT, CyT.
MokasaTtenu 1 2 3 5 10 20
PannyC 30HbI NPOHMKHOBEHA | () 1709 0,2481 0,3018 0,3874 0,5456 0,7700
dunbTpaTa Ry, M
CkuH-thaktop S 0,0899 0,1315 0,1565 0,1883 0,2319 0,2758
OTHoCUTENbHAES 0,9859 0,9795 0,9757 0,9709 0,9644 0,9579
npoayKkTMBHOCTL Of

KpuTtepumn kauectBa

O > 0,9 «o4eHb xopoLuee»
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B cootBeTcTBMM ¢ P[] 39-0147001-742-92 Ha oCHOBE 3KCNEpUMEHTaNbHbLIX OaHHbLIX O
Gnokupyowmx cBoncTBax GruononmmepHoro GypoBoro pactBopa «BioPro» ¢ ynyudlweHHbIMU
TEXHONOMMYECKMMU XapaKTepUCTUKaMn NPUMEHUTENBHO K YCNOBUSAM BCKpbITUS nnacta 2Nsry
npousBenéH pacyeT nokasatena kavectsa Oll.

YcTaHoBneHo: nokasatenb kadectea Ol = 0,958 npu npodomkMTENbHOCTM Npolecca
BCKpbITNA A0 20 CYyTOK, YTO COOTBETCTBYET KPUTEPUIO KAYECTBA «OYEHb XOPOLLEEY.

BbiBOAbI

Ha ocHoBaHuM npoBedeHHOr0 KOMMMeKca JKCnepuMeHTarbHbIX WCCneaoBaHUn no
oueHke Onokupyowen cnocobHoctn 6Gyposbix pactBopoB «CTABOAPWUINI», «BioPro» un
«BioPro termo» npuMeHnTenbHO K ycnosusamM BCKpbITUSA nnactoB 1Nsry n 2Nsrq ycTaHOBIEHO:

e ana ycnosunm BcKpblTA nnacta 1Nsr; ¢ ucnonb3oBaHvem OGypoBOro pacrteopa
«CTABOPWUNIT» nokasatenb kadectBa Ol = 0,777 npu NpoAoSPKUTENBLHOCTM Mnpouecca
BCKpbITNA A0 20 CYyTOK, YTO COOTBETCTBYET KPUTEPUIO KaYeCTBa «yAOBNETBOPUTENbHOEY;

e ana ycnosum BcKpblTuA nnacta 1Nsr; ¢ ncnonb3oBaHvem GypoBOro pacrtsopa
«BioPro» nokasatenb kadectBa Ol = 0,845 npu Npo4oOIMKMUTENBHOCTM NpoLecca BCKPbITUS
00 20 cyTOK, YTO COOTBETCTBYET KPUTEPUIO Ka4eCTBa «XopoLleey;

e ana ycnosum BcKpbliTuA nnacta 1Nsr; ¢ ncnonb3oBaHvem GypoBOro pacrtsopa
«BioPro termo» nokasatenb kadectBa OIl = 0,876 npu NpoAoIPKUTENBHOCTM MNpouecca
BCKpbITUA A0 20 CYyTOK, YTO COOTBETCTBYET KPUTEPUIO KaYeCTBa «XOpoLUeey;

e Ona ycnoBun BeKpbliTA nnacta 2Nsr; ¢ ncnonb3oBaHveM OGypoBOro pacrtsopa
«CTABOPWUNIT» nokasaTenb kadectBa Ol = 0,568 npu NpoAoMKMTENBLHOCTM MNpouecca
BCKpbITNA A0 20 CyTOK, YTO COOTBETCTBYET KPUTEPUIO KayeCTBa «HEYLOBNETBOPUTENBHOEY.
Mokasatene Ol = 0,773-0,714, COOTBETCTBYIOLUA KPUTEPUIOD «YyLOBNETBOPUTENBHOY,
obecneynBaeTca ctaHgapTHbIM BypoBbiM pactBopom «CTABAPWUII» B TeueHne penpeccum
Ha nnact 2Nsry He 6onee 2 CyToK;

e AOna ycnoBum BeKpbiTA nnacta 2Nsr; ¢ ncnonb3oBaHveMm OGypoBOro pacrtsopa
«BioPro» ¢ yny4yweHHbIMM TEXHOMOrMYECKMMN XapaKTepuCcTMKaMu MokKas3aTenb kadecTsa
Ol = 0,958 npu NnpoaoMKNTENBHOCTK Npouecca BCKpbITMA Ao 20 CyTOK, YTO COOTBETCTBYET
KPUTEPUIO Ka4ecTBa «OYEHb XOPOLLEEY.
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