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OBIIIASA XAPAKTEPUCTUKA PABOTHBI

Axmyanonocms padomul. OCHOBHbIE NIEPCIIEKTUBBI YBEINUEHUS 00BEMOB JOObIBae-
MOT'0 MPUPOJIHOTO Ta3a Ha MECTOPOKICHUSIX CBSI3aHBI C TIOUCKOM U COBEPIIEHCTBOBAHUEM
CUCTEMHOTO MOAXO0Ja, 00ECIEeUnBAIOIIET0 BEICOKUIM YPOBEHb M TEMIT JI0OBIYM MPUPOHOTO
ra3a IpH BBICOKMX TEXHUKO-DKOHOMUYECKUX MOKa3aTesIX.

B nHacTosiee BpeMst 6071b1110€ KOJTUYECTBO MECTOPOXKIEHUH, pa3pabaTbiBaeMble Mpe-
npustusaMu OAO «["a3nmpom», BCTynarT B NEPUOJ IEPEX0JA C KIOCTOSTHHOM» Ha «I1a/1aro-
IIYI0» T00BIYY IPUPOTHOTO Ta3a.

[InacToBble 1aBlieHHs B CKBaXKMHE I1aJIal0T, CKOPOCTh I'a30BOr0 MOTOKA 3aMETHO CHU-
KaeTCsl U Ta3 y>)K€ HE MOXKET MOJHOCThIO BBIHOCUTH IJIACTOBYIO M KOHJIEHCAIIMOHHYIO BOAY
u3 cKBaXMHbI. OHA MOCTOSIHHO CKaruinuBaeTcsl Ha 3a0oe. K ToMy ke eXeroiHO MoTHUMaeTcs
YPOBEHb Ira30BOASIHOIO KOHTaKTa. Ci1aboClieMEHTUPOBAHHBIE TUIACThI YBIAXKHSIIOTCS, U Te-
COK C T'a30M HauMHAET MOCTyNaTh B CKBAXHHY. DTOMY TaKXke CIIOCOOCTBYIOT M BO3HHUKILIHE
HanpspkeHus B 1iacte. [locie HEeCKONbKUX PEMOHTOB IO YJNAJIEHHUIO U3 CKBAXKMHBI Iecya-
HBIX MTPOOOK B MpU3a00MHON 30HE 00pa3yr0TCa KaBEpHBI, U3-3a YETO MHTEHCUBHO YCKOPSIET-
Csl pa3pylieHue Mpu3a00MHON 30HBI.

O} PeKTUBHOCTh KAMUTAIBHOIO PEMOHTA CKBRKMH BO MHOTOM 3aBHUCUT OT MPaBUIIbHO-
ro BbIOOPA TEXHOJOTUU PEMOHTA CKBaXXUH, MPUYEM MPEANOUYTEHHE OTAAECTCA TEXHOJIOTUSIM
C HCIOJIb30BaHUEM 3(PPEKTUBHBIX TEXHOJOTMYECKUX JKUIKOCTEH Ha 0a3e OTEYECTBEHHBIX
MaTepHaJloB.

[lenenanpaBieHHbI MOAX0J K BHIOOPY TEXHOJOTMYECKUX KHUAKOCTEH MPU PEMOHTAX
CKBAXMH M TEXHOJIOTMM HMX MPUMEHEHHUS SBJIAETCS HEOTHEMJIEMBIM BOIPOCOM IPOOIEMBI
COXPAaHEHMSI KOJJIEKTOPCKUX CBOMCTB MPOJyKTUBHBIX IJIACTOB.

B MupoBoii 1 0Te4eCTBEHHON MPAaKTUKE HAKOIUIEH OOraThblii ONBIT pa3pabOTKH TEXHO-
JIOTUYECKUX KUIKOCTEN M TEXHOJIOTUN JUIsl PEMOHTHO-BOCCTAHOBUTENBHBIX PadoT.

OpHako MHOroo6pasue ropHO-reoJIOTMYECKUX YCIOBUN MECTOPOKICHUIN HE MO3BOJIS-
€T OJJMHAKOBO YCIIELIHO UCII0JIb30BaTh U3BECTHBIE Pa3pabOTKHU.

[ToaToMy, BONpOCHI COBEPILIEHCTBOBAHUSI M CO3AAHUSI HOBBIX PELENITYp TEXHOJOTHUYe-
CKMX YKHJKOCTCH M TEXHOJOTMH PEMOHTHO-BOCCTaHOBUTENBbHBIX padoT (PBP), obecreun-
BAIOIIUX HE TOJBKO MPEAYNPEKICHUE OCIOKHEHHWH, HO M IOBBIIIEHUE MPOJAYKTUBHOCTH
CKBQJKUH B MOCJIEPEMOHTHBIA MIEPUO/, OCTAIOTCS aKTyaJbHbIMU U TpeOyroT nuddepeHmpo-

BAHHOTO MOJX0/Ja IPUMEHUTENBHO K KOHKPETHBIM YCIOBUSAM MecTopoxaeHuu u 11XT'.

Ilenv pabomsr — coBEpIICHCTBOBAHUE JIEUCTBYIOMMNX U pa3pabOTKa HOBBIX TEXHOJIO-
THYECKUX KUIKOCTEH U TEXHOJIOTHH, 00ECTIeYMBAIOIINX COXpaHEHHE (UIbTPALMOHHO-
€MKOCTHBIX CBOMCTB IJIaCTa W MOBBIIICHUE TEXHUKO-DKOHOMUYECKHUX MOKa3aTeeld peMOHTa
CKBQXHH B CJIOKHBIX T'€OJIOTO-TEXHUYECKUX U MPUPOTHO-KIUMATUYECKUX YCIOBUIX MECTO-
poxxnennit u [IXT'.



Ocnoenvle 3a0auu.

1. AHanu3 OTE4YeCTBEHHOrO0 M 3apyOE’KHOT0 ONbITa B O0JIACTU BEACHUS PEMOHTHO-
BOCCTAHOBUTEJIbHBIX pal0OT B ra3oBbIX CKBaKMHax MectopoxkaeHuid u IIXI' B ycroBusix
AHII.

2. Pa3paboTka u HcciaeoBaHue MOTUMEPHBIX OJOKUPYIOMIUX COCTaBOB M TEXHOJIOTHUU
TJIYIIEHUsS] CKBa)XXKMH C BPEMEHHBIM OJIOKMPOBAHUEM MPOJYKTUBHOIO IJIACTa B YCIOBUSAX
AHIIJI na mectopoxaenusax u [IXI' ¢ pa3nnyHON NPOHUIIAEMOCTHIO KOJUIEKTOPA U IUIACTO-
BOi1 Temmepatypoit ot 20 1o 150 °C.

3. Pa3zpaboTka remeoOpasyromux COCTAaBOB HAa OCHOBE CHIJIMKATHBIX PEarcHTOB C KU-
CJIIOTHBIM Tejieo0pa3oBaTesieM M TEXHOJIOTMHM HM30JSLMK MPUTOKA MOJOLIBEHHBIX BOJ NpU
MIPOBEJIEHUN PEMOHTHO-U30JISIUMOHHBIX padoT.

4. TlpakTuueckas peanu3anusi pa3paOOTaHHBIX COCTaBOB M TEXHOJIOTUW MPOBEACHUS

PEMOHTHO-BOCCTAHOBHUTENBHBIX PA0OT B CKBaJKMHAX U OLIEHKA UX 3(PPEKTUBHOCTH.

Memoowl pewtenus 3a0ay 0OCHOBaHBI Ha 000OIIEHUN MHOTOJIETHETO OIbBITA B 00IaCTH
CO37IaHUsl U MPAKTUYECKOTO0 MCMOJb30BAHUS TEXHOJIOTHYECKUX KUIAKOCTEH M TEXHOJIOTUU
BPEMEHHOTO OJIOKMPOBaHUS MPOIYKTUBHOTO TJIACTA, BOJAOU3OJSAIIMK U HAa PE3yJIbTaTax Teo-
PETHUYECKUX, TA0OPATOPHBIX U CTEHAOBBIX UCCIICOBAHUN C UCTIOJIH30BAHUEM COBPEMEHHBIX
METO/IMK, pubopoB 1 yctaHoBok Ha 0a3ze OAO «CesKasHUIINra3», maremaTruueckux me-
TOZ0B 00paboTKH pe3ynbTaToB HAa DBM u 1p.

Hayunaa nosusna.

1. YcraHoBieHo, 4TO HaMOJHUTENU NpUpOoAHOro npoucxoxaeHus IMomuuenn HD u
OTXOJ1 MMPOU3BOJCTBA - TabayHas MbUIb B PE3YJIbTaTe PACTBOPEHUS MOBEPXHOCTHBIX CIIOEB
LEJUTIONIO3bI, 3a CYET MOJIU(UKALMY XJIOPUCTHIM LUMHKOM, B JIyYIllel CTENEHH oOecredrBa-
10T OJIOKMPYIOIIME CBOMCTBA COCTaBa C OPraHMYECKUM HAIIOJIHUTEJEM, a JUid 0OecreyeHus
3¢ (deKTUBHOCTH J1€0IOKMPOBaHUS MPOAYKTUBHOrO miacta u coxpanenuss ®EC macra He-
o0xomuMo ucnonb3oBaTh noimMepsl MC Bioxan, Cynbdarnemt, kotopsie 00pa3yroT He-
MPOYHBIE BOJOPOJIHBIE CBSI3U € MOPOAOH ILIaCTa.

2. YCTaHOBIIGHO, YTO B COCTaBax ¢ KOHACHCHPYEMOW TBepaoil (a3oit 3a cuer hopmu-
pOBaHMs AMCIIEPCHOM (a3bl ¢ YacTULAMH, PA3IMYHBIMU O (Gopme U pa3zmepam, oOpasyro-
LIUICS B MJIACTE HEMPOHUIIAEMBIN OJOKUPYIOIIUNA 3KpaH MPU HE3HAUUTEIbHOU €ro TOJIIIH-
HE, BBIICPXKUBAET Tepenanbl aaBiieHus B 1,5 -2 pa3a 0omblle, 4eM B COCTaBax, UMEIONTUX
OJIMHAKOBYIO ()OPMY YaCTHII KOHJICHCUPYEMOH (a3bl (cosiereiu, TuAPOrelTn).

3. JlokazaHo, 9TO MOTMMEPHBIE OJIOKHUPYIOUINE COCTaBBl C OPTAaHMYECKUM HAITOIHUTE-
JIEM U TOJINMEPHBIE THAPOCOJIEreNIEBbIE COCTABBI OKA3bIBAIOT MUHUMAIBHOE OTPUIIATEIILHOE
BJIMSIHUE HA HA0yXaeMOCTh U U3BMEHEHHUE CTPYKTYPHO-MEXaHUUECKON TPOYHOCTU MOPOABI 32
CYeT MUHUMAJIbHOTO NMPOHUKHOBEHUS B ILIACT, 00ECIIEYMBAEMOI0 KOMIIOHEHTHBIM COCTa-
BOM U TUKCOTPOITHOCTBIO, YTO 3HAUUTEJILHO CHUKAET MpOTeKaHue (PU3MKO-XUMUYECKUX pe-

aKIUi MPU KOHTAKTe PacTBOPOB (MJIH JKUAKOM (ha3bl pacTBOPOB) C MOPOJAAMH ILIACTA.
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4. BbIsiBJIEHBI 3aBUCUMOCTH CPOKOB Tejeo0pa3oBaHus B CUJIMKATHBIX CHCTEMAaxX Ha OC-
HOBe peareHTra «MoHacuim» oT 3HadeHus pH. MakcumanbHas 10 BPEMEHU YCTOWYMBOCTD
3051eil ¢ Haubosiee MPOAOIKUTEIBHBIM MIEPUOIOM resieoOpa3oBanus Habmogaercs npu pH
1,5 — 3,0. MuanManbpHast YCTOWYMBOCTD 30JIeH W OBICTPO MPOTEKAIONIUH Tpoiiecc 00paso-
BaHUs Tens HaOmomaetcs B oomactu pH ~ 7,0. Beime pH 7,0 rens He 00pasyeTcs, Tak Kak B
ATOM cllydae YacTHIbl KpEeMHe3eMa, 3apsKeHHbIE OTPULIATEIbHO, B3AUMHO OTTaJIKUBAIOTCS,
Y IPOUCXOUT TOJBKO JIMILBL POCT YAaCTUL O€3 UX arperanuu.

5. YcranoBneHa 3¢ ¢dekTuBHOCTh puMeHeHus HT®, BUHHON W JTUMOHHOM KHCIIOT B
KauyecTBe rejicoopazoBaTeseil B CHIIMKaTHBIX CUCTEMAX.

6. YCoBepIICHCTBOBAaHBI ACWUCTBYIOMIME W pPa3padOTaHBl HOBBIC TEXHOJIOTUYECKHUE
KHUJKOCTH M TEXHOJIOTUH, OOECnedyMBaIONINe COXpaHEeHHE (UIbTPALMOHHO-EMKOCTHBIX
CBOMCTB NPOAYKTMBHOTO IUIACTA Ta30BBIX CKBAXWH MecTopoxxaeHnd u [IXI' B ycioBusx
AHIII.

Ilpaxmuueckaa 3nayumocms padomol.

[IpakTnyeckass 3HaYUMOCTb PA0OTHI XapaKTEPHU3YETCs] COOTBETCTBUEM HAIpPaBIICHUS
HCCJIEIOBAaHUN COJEPKAHUIO HAYyYHO-TEXHUYECKUX IPOrpaMM, B TOM YHCIIE OTPACIIEBOU
nporpammbl HUOKP OAO «["aznpom» B 06s1acTu OypeHus: U KaluTalbHOTO PEMOHTA ra3o-
BBIX U Fa30KOH/IEHCATHBIX CKBAKMH.

1. Pa3paboTanbl cocTaBbl A BPEMEHHOI'O0 OJIOKMPOBAHUS MPOAYKTUBHOIO IUIacTa B
ycnoBusax AHIIJL Ha mecTtopoxaenusax u IIXI' ¢ pa3nuyHON MPOHUIIAEMOCTHIO KOJUIEKTOpA
¥ T1acToBO# Temmepatypoii ot 20 g0 150 °C (marent P Ne 2301247).

2. Pa3paboTan reneoOpa3yroniiii cocTaB AJIsl U30JAIHANA BOJOTIPUTOKOB Ha OCHOBE TIO-
POILIKOOOPa3HOTO CHIIMKaTa Mapku «MoOHacHJI» M OPraHWYeCKON KUCIOTHI M TEXHOJIOTHUSA
M30JISIIMM TIOJIOIIBEHHBIX BOJ, BKJIIOYAIOIIAs CO3JaHHME BOJOM3OJISILIMOHHOTO Oapbepa B
macte pazpaboTaHHBIM MaJOBSI3KUM IeJIe00pa3yolUM COCTAaBOM HAa OCHOBE CHIIMKATHOIO
peareHTa «MOHACWI» ¥ YCTAaHOBKY IIEMEHTHOTO MOCTa B CKBaxuHe (mareHt PO
Ne 2373388).

3. Pe3ynbprarhl mpoBeneHHBIX UCCIIEOBAHUN MO pa3pabOTKe TEXHOJIOTUH U COCTABOB
M30JIMPYIOIINX KUJKOCTEH, BBIIOJIHEHHBIE 10 TEME TUCCEPTalUU, ObUIM pealn30BaHbl MpU
MPOBEJICHUU PEMOHTHBIX paboT Ha mecTopoxacHusx OO0 «['azmpom moObraa Hampim»,
00O «I"a3npom no6brua AmOypr», Ilynruackom I[IXT OOO «I"aznpom Tpancrasz FOropck»
u J1p.

CoBokynHasi 3koHOMUYecKasi 3pPEeKTUBHOCTh OT BHEJPEHMs pa3paOOTaHHBIX TEXHO-
JIOTUH B TIepecyueTe Ha OJJHY CKBaXHHY cOocTaBisieT 6onee 16 MiH. pyoO.

4. Ha ocHOBaHMU O0OOIIEHMSI M NIPOBEJIEHUSI TEOPETHUUECKUX, Ja00paTOPHBIX U MPO-
MBICJIOBBIX HCCIIEIOBaHMNA pa3paboTaHbl: «MHCTPYKIHS 1O TEXHOJOTUH MPHUTOTOBICHUS U
MPUMEHEHHS] COCTABOB /ISl [NIYLIEHUS] CKBaXKUH C BPEMEHHBIM OJIOKMPOBAHUEM MPOTYyKTHB-
Horo miacta [lynrunckoro I1XI'»; «PernamMeHT mo riaymeHuto, OJIOKUPOBKE MPU3a00MHON

30HBI IIJIACTa, BBI3OBY IIPUTOKA MU OCBOCHHUIO I'a30BbIX M T'a30KOHACHCATHBIX CKBAXWH SIm-
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oypckoro 'KM»; «PernamMeHT 1o IIIylIEHUIO0 CKBAKUH C BPEMEHHBIM OJIOKHPOBaHUEM IPO-
OYKTHUBHOTO Iuiacta Ha mectopoxacHusax OO0 «HangsiMrasnpom» u ap.

Coomeemcmeue ouccepmayuu Hay4yHoUl CREYUATLHOCHU

B cootBercTBuu ¢ popmynoit cnenmanbrocTH 25.00.15 «TexHomorus OypeHus u oc-
BOCHHUSI CKBaXXHMH (TCXHHYECKHE PEIICHHs) MPEICTaBICHHAs TUCCEPTAIlOHHAs paboTa siB-
JsieTCsl MPUKIIAAHBIM UCCIIEOBaHNEM, HAIIPAaBICHHBIM Ha PEIICHNE TEXHHUECKUX TpodeMm,
CBSI3aHHBIX C COBEPIICHCTBOBAHUEM JCHWCTBYIOMNX U Pa3padOTKON HOBBIX TEXHOJOTHIECKU
KHUJIKOCTEH M TEXHOJIOTHH, 00eCHeunBaIONUX COXpaHEHHE (UIBTPAIIMOHHO-EMKOCTHBIX

CBOMCTB IIJIACTa M MOBBIIICHUE TEXHUKO-IKOHOMUYCCKHUX MOKa3aTelie PEMOHTA CKBAKHH.

Anpoobayus pabomoi.

OcHOBHBIE pPE3yJbTaThl AMCCEPTAMOHHOM pabOThl JOKJIAIbIBAIMCh HAa Mexperuo-
HaJIbHOW Hay4YHO-TEXHUYECKON KOH(PEPEHIMH MO MpolieMaM ra3zoBOH MPOMBILIIEHHOCTH
Poccuu, nocesmennoit 35-neturo JIAO «CesKasHUIIUras» (CraBpomosns, 1997); Il Pe-
TMOHAJbHOM Hay4yHO-TEXHMYeCKOW KoHpepeHuun «By3oBckas Hayka — Cesepo-
KaBkasckomy peruony» (CraBpomosib, 1999); MexayHapoaHOH Hay4YHO-MPAKTHYCCKON
koH(pepeHiuu «I[IpobieMbl KanmuTaabHOro peMoHTa ckBakun» (CraBporosb, 2004); Hay4-
HO-TIPAKTHYECKOW KOH(EPEHIIMN MOJIOJBIX YUYEHBIX U CIIEIUAIMCTOB, MocBsmeHHon 80-
neruto H.P. AxomsiHa «['a30BO oTpaciy — DHEPrur0 MoOJOAbIX y4deHbx» (CTaBpoIois,
2006); Hay4HO-TTPaKTHUECKON KOH(EPEHIIMH MOJOIBIX YUYCHBIX M CICIUAINCTOB, MOCBS-
mennot 45 netnro OAO «CesKaBHUIIUrasz» «l'a3oBoil oTpaciu — 2HEPTUI0 MOJOJIBIX
yuaeHbix» (CraBponosns, 2007).

B nonHoM o0bemMe copeprkaHue AUCCEPTAIMOHHON paboThl ObUIO J0J0KEHO U 00CYXK-
JICHO HAa 3aCEIaHUU CEKUHUH YYEeHOTo coBeTa «bypeHue u KanutaibHbIA PEMOHT CKBAXWH,
[IXT" u s3xonorus» OAO «CesKasHUITUra3».

Ilyoaukayuu. 1lo TemMe AuCCEPTALIMOHHOW pabOTHl OMyONIMKOBAHO 15 meyaTHBIX pa-
60T, B ToM yucJie 4 narenra PO Ha nzobpereHus.

Cmpykmypa u o6vem padomewl. JluccepTaimonHas padoTa COCTOUT U3 BBeleHUs, 4
TJIaB, 3aKJIIOYCHHsI, CIIMCKA MCIIOB30BAHHON JINTEPATyphl, BKIOUaronieil 126 nanmeHoa-
Huil. Pabora m3nokena Ha 153 cTpaHHIax MalIMHOMHMCHOTO TEKCTa, COACPKUT 16 pucyH-
KOB, 27 TaOIUIl U 2 IPUITOKCHHUS.

ABTOp BBIpaXaeT MPU3HATEIbHOCTh HAyYHOMY PYKOBOJIMUTENIO, N.T.H., Mpodeccopy
P.A. T'acymoBy u Onaronapurt T.I1I. Baruny, B.I'. Mocuenko 3a Hay4Hble KOHCYJbTAIIUH,
TEOPETUYECKYI0 M MPAKTUYECKYIO0 MOMOLIb B NMPOBEACHUM HCCIEAOBaHMM. Tak ke aBTOp
BbIpakaeT OnarogapHocth K.M. Tarupoy, C.B. lonroBy, C.b. bekeToBy 3a nosiesHsle co-
BETHl M KOHCYJIbTAlIUM B TPOLIECCE BHIMOJHEHUS PabOThl. ABTOp CUMTAET CBOUM JOJTOM
BBIPa3UTh Npu3HATENbHOCTh cOoTpyaHukam OAO «CesKaBHUIIMras» 3a okazaHHyr mO-
MOIIIb B padoTe.



COJAEPKXAHUE PABOTbI

Bo 66edenuu 060cHOBaHA aKTyalbHOCTH TEMBI JUCCEPTAIMU, OTMEUYEHBI 1IeIh PaOOTHI,
3a/la4yM MCCJICIOBAHMM, HAay4yHAas HOBU3HA M IPAKTHUYECKAas 3HAYMMOCTH IPEACTABICHHOMN
padoTHL.

Ilepgaa 2nasa TOCBSLIEHA aHAIM3y TEXHOJOTMM M TEXHOJOTMYECKHUX JKHAKOCTEM,
MPUMEHSIEMBIX IIPU PEMOHTE CKBAXXMH M HAIPaBJICHHBIX Ha COXpaHEHHE (UIbTPALMOHHO-
€MKOCTHBIX CBOMCTB IMPOAYKTHUBHOrO miuacta. O000IIeHne pe3ynbTaTOB OT€YECTBEHHOTO U
3apy0eKHOro OmbITa B 0OJACTH COBEPUICHCTBOBAHUS TEXHOJOTHUH PEMOHTHBIX padoOT mo-
3BOJIMJIO BBIIBUTH MPUYMHBI YXYAIIEHUS QUIbTPALMOHHO-EMKOCTHBIX Xapakrepuctuk [1311
Y BBIICIINTH TEXHOJIOTMYECKHUE ONEPAIiH, PE3yJIbTaTUBHOCTD BBITOJIHEHUS KOTOPBIX CylIe-
CTBEHHO BIJIMSIET Ha COXpaHEHHE (QUIbTPAIMOHHO-EMKOCTHBIX CBOWCTB MPOJYKTUBHOIO
IJIACTa — 3TO TIYLIEHUE CKBAKUH U U30JISLHS BOJIOIPUTOKOB.

B otedyecTBeHHOM U 3apy0eKHOM MPAKTUKE 3TUM BOMPOCAM YJIEIseTCS OOJbIIOE BHU-
MaHHE, TaK KaK JTaHHBIC TEXHOJOTWYECKHUE ONEPALNH BXOAAT B KOMIUIEKC MEPOIIPUATHN 110
BOCCTaHOBJICHUIO TPOM3BOJUTENBHOCTH CKBAXMH M TOBBILIEHUIO ra3o- W HedreoTaaun
IIJJACTOB.

Bonpockl BpeMeHHOro 6J1I0KMpOBaHUs MPOJYKTUBHOIO MJIACTa paccCMaTpUBAIIUCH B pa-
6orax B.A. Amusna, A.B. Amusna, A.W. Akynemnna, [[.A. T'ansna, P.A. I'acymosa, E.M.
Hyxuenko, C.B. Jlonrosa, b.H. 3apy6una, B.1. Hudanrosa, C.A. Ps6okons, K.M. Taru-
poBa, A.M Illapunosa, B.E. llIMenskoBa u ap.

Bornpock! n3onsiiuy npuToka miacToBbIX BOJ IMIMPOKO ocBelieHsl B padotax JI.LK. Au-
tynnHo#, A.Y. bansaekoBa, A.M. bepexnoro, F0.B. 3emuosa, P.K. Nmkaesa, B.A. Kana,
B.A. KyBmmnoBa, A.B. Manspenko, P.C. Myxamer3zsHoBoii, JI.A. Ckopoauesckoii, P.H.
@axpeTInHOBA U JIp.

OnHako M3MEHSIOMMECS YCIOBUS JKCILTyaTallnd MECTOPOXKJICHHMM HE BCerga Mo3BO-
JSIOT UCNOJIb30BaTh U3BECTHBIE Pa3padoTKu, U npodiema coxpanenuss PEC He cTaHOBUTCS
MEHEE AKTyaJIbHOM.

Ha ocHOBaHMM NPOBEIEHHOIO0 KOMIUIEKCHOTO aHAJIW3a TEXHOJIOTMM TIIYLIEHUS CKBa-
KUH U U30JSIMU BOJONPUTOKOB MOCTaBJI€HA LI€JIb pabOThl, OCHOBHBIE 33aJla4d U IyTH HUX
penieHus, HanpasiaeHHble Ha coxpaHeHne @EC npoayKTUBHOIO Iu1acTa Mpyu peMOHTE CKBa-
KUH.

Bo emopoin 2nase paccMOTpeHBI BOIIPOCH! Pa3pabOTKU pelEnTyp KUAKOCTEH riylie-
HUS JUIS MCIIOJNBb30BAaHUS UX B Pa3jIMUHBIX FOPHO-TEOJIOTMYECKUX YCIOBUSAX M OOecredu-
BAIOIIUX COXPaHEHUE KOJUIEKTOPCKUX CBOMCTB IIACTA:

— JUIS CKBAXHH C MPOHHIAEMOCTHIO TA30HOCHOTO KoiurekTopa Beime 0,510 m* u
I1aCTOBOM Temieparypoii 1o +60 °C paspaboTaH nonumepiblii OIOKUPYIOWULL COCMAE C Op-

2AHUYECKUM HAanoJaHumenem, OKa3BIBaIOIHHfI MHWHUMAJIBHOC BJIMAHUC HAa MCXAHWYCCKYIO
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MPOYHOCTh TOPHBIX MOPOJ MPHU BBICOKUX OJOKUPYIOUIUX CBOMCTBAX U CHOCOOHOCTH K Je-
omoxupoBanmio npu aenpeccun 0,1-0,15 MIla;

— JUISL CKBAXKHH C TIPOHMI[AEMOCTBIO Ta30HOCHOT0 KoJUTekTopa 10 0,5%10™% M i rma-
cToBOM TeMneparypoit 10 +150 °C paspaboTan noaumepnwviii 2udpoconezenesplii Cocmas Ha
OCHOBE CMEIIaHHBIX (DOPM KOHJIEHCUPYEMBIX NUCTIEPCUM, 00CCTICUMBAIOIINI MPU BHICOKHX
OJIOKUPYIOIIUX CBOMCTBAX MUHUMAJIbHOE HAOyXaHHE TJIMHUCTHIX MUHEPAJIOB U COXPAHEHUE
JIOPEMOHTHOM MPOHUIIAEMOCTH TIacTa.

Tonumepuwiii O10KUpYIOWULL COCMAB C OP2AHUYECKUM HANOJHUmMEeNeM BKIIOYAeT: XJI0-
PHJI IIMHKA, OPTraHUYCCKUI HAMONIHUTENb, NHKOJIb (I3 wiu TOI'), BomopacTBOpUMBIi 110-
JTUMEp U BOTY.

Ponb oprannueckoro HamoJHUTENS B pa3pabOTaHHOM COCTaBe 3aKJIoYaeTcs B odecre-
YeHUH 3aJaHHON OJOKHUpYIOLIEel ciocCOOHOCTH cocTaBa. B skcriepuMeHTalIbHBIX HCCIIE0Ba-
HUSX OMPENESAIOCh BIMSHUE PA3TUYHBIX HAMOJHUTENEH Ha OJOKUPYIOIIUE CBOMCTBA CO-
ctaBa. MccienoBanocs 00JbI10€ KOJIMYECTBO HAMOIHUTENIEH MPUPOJHOIO MPOUCXOKICHUS
— IMoauuemn P, orxox npoussoacTBa - Tabauynas mbutb (TTI), TUTHUH, OTXOBI JIECOXUMHU-
YECKOIro MPOU3BOJICTBA, ONMUJIKUA U Ap. [ImaHupoBaHne SKCHEPUMEHTOB M CTAaTHUCTHYECKAs
0o0paboTka pe3yJbTaTOB MPOBOAWIKCH MO METOAMKE omucaHHOW B padore Pysunosa JI.II.
«CTaTucTUUeCKue METObl ONTUMU3AIUN XUMUYECKHUX MPOIIECCOBY.

dopMHUpPOBAHKNE KEPHOB U UX UCIIBITAHUE MPOBOJUIUCH MO METOJUKE, U3J0KEHHON B
pabote ['acymona P.A., Mocuenko B.I'. u np. «K Bompocy 0 MeToAuKe UCTIBITAaHUSI U30JIH-
pyIoIIel CoCOOHOCTH CHENUATbHBIX TEXHOJOTHMUECKUX XKUAKOCTEH W TaMIOHAXXHBIX pac-
TBOPOBY.

Pe3ynbTaThl Mccie0BaHUN OPraHMYECKUX HANOJHUTENEH Ha OJOKUPYIOLIYIO CIOC00-
HOCTbh COCTaBa U BOCCTAHOBJICHHE HayaJbHOM MPOHULIAEMOCTH 00paslia MpEeJCTaBICHbI B
mabn. 1.

BrisBieHo, 4TO Bce MccheayeMble HAMOJHUTEIN MPUPOTHOTO MPOUCXOXKICHUs 00a-
Jal0T OJOKUPYIONIMMHU CBOMCTBAMHU, HO B OOJIBIIECH CTEMEHU 3TO OTHOCHUTCS K HAMOJIHUTE-
asim TTomumesut L[ u oTxo npousBoacTBa - TabauHas mblib (TIT), KoTopbie 00eceunBarOT
HaWJTy4IIyI0 U3O0JAIMI0 U COXPAaHEHHE TMEPBOHAYAIBLHOW MPOHUIIAEMOCTH. YIIyUIICHHBIC
OJIOKUPYIOIINE XapaKTEPUCTUKHU cOCTaBa 0OYCIOBJIEHBI TEM, YTO B MPOIECCE €T0 MPUTOTOB-
JICHUS MPOUCXOIUT MOAUUKAIUS HATIOTHUTENS XJIOPUCTHIM IIMHKOM. B pe3ynbpTare 3Toro
LEJUII0NI03a TPUOOPETAET AMACTUYHOCTh U TMOKOCTh, YTO CIOCOOCTBYET MOBBIIICHUIO OJ10-
KUPYIOIIMX CBOMCTB M JIyYILIEMYy yJaJI€HHIO COCTaBa U3 IJIAacTa B Ipoliecce J1e0I0KupoBa-
HUS.

JIurHuH, OTXOBl JECOXUMHYECKOTO MPOU3BOJCTBA, OMHIIKH U Jp. OKAa3aJINCh MEHEE
¢ dexTuBHBIMY 10 cpaBHEHUIO ¢ HanmoHUTEeIMH [lomunenn {® u orxon mpousBojicTBa -
tabauynas meutb (TIT), Tak kak 00samal0T OOJBIION MEXaHUYECKONH MPOYHOCTHIO, JKECTKOM
CTPYKTYpPOH, MU HHM3KOM 3JIACTUYHOCTHIO, YTO HE IMO3BOJSET CO3[aBaTh HEMPOHUIAEMBII
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OJIOKMPYIOIINNA SKpaH U BOCCTAHOBUTH MCXOAHYIO MIPOHULIAEMOCTh IJIACTa TOCIE MPOBEe-

HUSl PEMOHTHBIX paboT.

Tabruya 1
BrustHust opraHnyeckux HarmoJHUTENIeH Ha OJIOKUPYIOIINE CBOMCTBA COCTaBa

KommnonenTHsbIi cocTaB, Macc.%
" "
Oprannuyeckui = 5 - = ?)
= g F = X v S
HAMOJHHUTE/Ib = e 3 E|§ 5 &
E( = g > = S = g ® o
Ar - = e = | g8 £ E S
= = S E | & 2 8 ~| & 8 E
S.|EE|E |8 - Boxa | 8 ¢ 9|% 5 £
i = = 9

Rl ERE AT S S

= = E
5 - - - 35,0 6,0 2,0 oCT. 12,0 98
7 - - - 35,0 6,0 2,0 OCT. 15,0 97
10 - - - 35,0 6,0 2,0 oCT. 18,0 99
- 5 - - 35,0 6,0 2,0 OCT. 12,0 98
- 7 - - 35,0 6,0 2,0 OCT. 14,0 98
- 10 - - 35,0 6,0 2,0 oCT. 16,0 97
- - 5 - 35,0 6,0 2,0 OCT. 3,0 82
- - 7 - 35,0 6,0 2,0 OCT. 35 82
- - 10 | - 35,0 6,0 2,0 OCT. 4,0 83
- - - 5 35,0 6,0 2,0 OCT. 45 87
- - - 7 35,0 6,0 2,0 oCT. 50 87
- - - | 10 35,0 6,0 2,0 oCT. 55 89

B pabote npuBeneHbI UCCIEI0OBAaHUS 3aBUCUMOCTH OJIOKUPYIOIIUX U J1€0JIOKUPYFOIIMX
CBOICTB cOCTaBa OT BHJIa IIOJIMMEPA U €ro KOHIEHTPALUU IPU ONTUMAIBHOM COJIEPKaHUU
OCTaJILHBIX KOMITOHEHTOB. VICTI0Tb30BaIMCh TaKKe MOJIMMEpHI Kak cynbdanemn, MC Bioxan
(6momonumep), Saroxan (6uomonumep), ITAA, KMII u ap. PesynbTaThl uccie0BaHuil 3a-
BUCHUMOCTH OJIOKMPYIOIIUX U JA€OJIOKHPYIOUIMX CBOMCTB COCTaBa OT BUJA MOJUMEPA U €ro
KOHUEHTPALMKU MPU ONTUMAIBHOM COJEPKAHUU OCTAJIBHBIX KOMIIOHEHTOB IPUBEICHBI 8

maon. 2.
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Tabauya 2
3aBHCHMOCTD OJIOKUPYIOIIMX U ICOJOKHPYIOIIMX CBOWCTB COCTABA C HAMOJIHUTEIIEM
tabauyHas mpuTb (TTI) OT BHIA M KOHIIEHTPALIMK TTOJUMEPa

KommnoHeHTsI cocTasa, BJoxkupywiue cBoiicTBa
macc. %
S . O &g ] Lo
= = = é s . é &2 2 8% 7 g E E .
2 5 |3 2 SE "y |[So=EZ% |EZM R 2= =
= | & |& & = S5 258« |BEEES |8~ a | 255
s = S 2 Bl S =% SSES gg8+ == S5 v &= moz
s & |0 3|5 |8 Sc = O SE2 O | 5988 | =8 SS3 ¢
=E 2 UE’E =z SESS o S=% S5S3 |EES Eig E
S 2 | S Sz £ |53« |Ecg =8 =2 E X
< ®) © = 225 - 22 =i
— = 2 == § 5E =~ = =
50 - - | mecu 1,2567 1,2189 97 12,0 0,15
100 | 2,0 - - | -"- 1,2160 1,1674 96 12,0 0,15
1,0 - - | -"- 1,2890 1,2374 96 12,0 0,15
- 0,9 - | -"- 1,2460 1,2335 99 15,0 0,15
10,0 - 0,5 - | -"- 1,2421 1,2173 98 15,0 0,1
- 0,3 - =" 1,2398 1,2150 98 14,0 0,1
- - 09| -"- 1,2290 0,9046 74 12,0 0,5
10,0 - - 05| -"- 1,2188 0,8897 73 11,5 0,3
- - 03| -"- 1,2432 0,8951 72 11,0 0,3

YcranosiieHo, uto noiauMeps! «Cynboanenn» u «MC Bioxan» B Hamtyumieil creneHn
COOTBETCTBYIOT ycioBUsIM coxpanenuss ®EC nmpoyKTHBHOTO MiacTa 3a cueT 00pa3oBaHUsA
HEIIPOYHBIX BOJAOPOJHBIX CBSI3€H € IMOPOJIOH IUIacTa.

B pabote npeacTaBieH KOMIUIEKC UCCIEAOBAHUM MO MOA00PY KOHILIEHTpAIMl KOMIIO-
HEHTOB COCTaBa, TOCTATOYHBIX IS JOCTH)KEHUSI TEXHUYECKOrO pe3yJIbTara.

OCHOBHBIMU KOMIIOHEHTaMH Pa3pa00TaHHOTO HOAUMEPHO20 2UOPOCONe2eNe8020 010~
Kupyloue2o cocmasa SBISIOTCS. KapOOKCUMETUIILEIII0N03a, XJIOPUCTBIN KalblMi, aMMoO-
HuM pochopHOKUCIBIN ABYy3amelieHHbld, [IAB «Mopnen» u Boja.

B nanHOM cocTaBe BbIOpaHHOE COOTHOLIEHHME KOMIIOHEHTOB M HMCHOJb30BaHUE Ooiiee
3¢ (HEKTUBHOrO MOBEPXHOCTHO-aKTUBHOIO BellecTBA — MOpIIEH MO3BOJIMIIO MOJYYUTh JHC-
nepcHyto (asy ¢ 4acTUIlaMu pasHoOro pasmepa U (opmbl (KPHCTALTHYECKOTO THIPOOPTO-
docdaTa KambIMsI U PSHTTEHOAMOP(HOTO THAPOKCUAA KalbIUs), 3HAYUTEIHHO YIydIIaro-
M€ TEXHOJIOTHYECKHE CBOICTBA cocTaBa. Pe3ynbTaThl UCCIen0BaHM 10 TOAO0PY HEOOXO-
JMMBIX KOHIICHTPAIMii KOMIOHEHTOB COCTaBa MPEJICTaBICHbI 8 mabi. 3.
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Tabauya 3
[TonuMepHBIN rUAPOCOIEreNeBblil OJOKUPYIOINNA COCTaB
KomnonenTHblii cocras, macc.% Baoxkupywmas | Kodppuuuenr
KMII | CaCl, | (NH4)2HPO4 ITAB Bona CIIOCOOHOCTL, | BOCCTAHOBJICHHSA
«Mopnen» AP, MIIa HpOHHlf)E/:)eMOCTI/I,
2 7 20 0,05 70,95 22,8 98,5
0,5 9 21 0,50 69,0 24,0 99,0
1,5 12 19 1,00 66,5 25,0 99,0
15 20 - 69,5 20,0 75,0
0,4 20 0,2 71,4 18,0 78,0
2,1 6 20 0,5 71,4 10,0 68,0
15 13 19 0,1 66,4 235 65,0

B pabore npeacraBiieHbl UCCIEOBAHUS 3aBUCUMOCTH OJOKMPYIOIIHUX CBOMCTB COCTa-

BOB OT BHU/Ia KOHJEHCUpPYyEeMOW TBepAOH (ha3bl. YCTAaHOBJIEHO, YTO B COCTaBax C KOHJEHCH-

pyemoii TBepaol (azoit 3a cueT hopMHUpPOBaHUS TUCTIEPCHOM (a3l ¢ YaCTUIIAMU, pa3auy-

HBIMM 10 (popMe U pazmepam, 00pasyromuiics OJOKUPYIOIINUN SKpaH BbIACPKUBAET Mepena-

nel gaBnenust B 1,5 -2 paza Gosblie, 4eM B cocTaBax, UMEIONINX OJWHAKOBYIO (hopMmy dac-

THUI[ KOHJACHCUpyeMoi (a3wl (coJieresu, THAPOTEIN), YTO HATTIAIHO JEMOHCTPUPYET CpaB-

HUTENbHAs quarpamma OJOKHPYIOUIel CTOCOOHOCTH COCTABOB C KOHJEHCUPYEMOU TBEpAOH

dazoii puc. 1.

conerenesbin

cocTtaB

10

15

20

OABJEHUE BJIOKUPOBAHUA, MIMa

KOH/ICHCHPYeMOol TBepaoi (pa3oii

25

Puc. 1. CpaBauTesbHas guarpamMma 0JI0KHpYyoueid criocoOOHOCTH COCTABOB C

I[JISI BBIICHCHUSA BO3MOKHOCTU NIPUMCHCHUA THUAPOCOJICTCIICBOIO COCTaBa B YCIIOBUAX

BBICOKHX IITACTOBBIX TCMIICPATYP, MPOBCACHBI UCCICAOBAHWA BJIIMAHWA BBICOKUX TCMIICpA-
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typ (150 °C) Ha m3menenue ero pEeoNornuecKux Xapakrepuctuk. [IpoBeneHHble nccienopa-

HYSI TO3BOJIMITH YCTAHOBHTD, YTO BO3ZEHCTBHE BBICOKHX Temmepatyp (10 150 °C) He oxaszbi-

BacT CYHICCTBCHHOI'O BJIUAHUA HAa M3MCHCHHUC PCOJOTMUYCCKHUX XAPAKTCPUCTHUK T'MAPOCOJIC-

reJIeBOro cocTaBa. PacciioeHust 1 TepMOJECTPYKIIUU HE OTMEUYAETCS.

B nepBoﬁ TJ1aBC IIOKa3aHbl MCCICAOBaAHUA BIIMAHUA pa3pa60TaHHHx COCTaBOB Ha Ha-

6yxaeMOCTB TIIMHUCTBIX MUHCPAJIOB puc. 2 u MCXaHHUYCCKYIO IMPOYHOCTh T'OPHBIX IMOPOJ

puc. 3.

OTHOCHTENLHOE HEEYKEHHE, AonH en.

ks

12 1

1 1 /

12

os a J
nd
N

ha

son 4000 15080 2008 2508
BpeMA, MHH

1 -Boaa, 2 - pacTBop xuopucroro kaiabuus; 3 - pacteop KMII; 4 - noumepHbIii GJIOKHPYOIIHii

COCTaB C OPraHUn4€CKUM HAIIOJTHHUTEJIEM, 5- FHIIpOCOJIeFeJIeBI)Iﬁ coCcTraB
Puc. 2. I/ICCJICJIOBaHI/Ie Haﬁyxaﬂml INIMHUCTBIX MUHEPAJIOB I'OPHLIX MIOPOX B pa3-

[}

KO3®, YCTONYUBOCTHU, K (%)

100

B

20

JMIHBIX Cpeaax

OASBPOANT Mepreib HIBECTHAK necYaHMK
1 - aTanon;
2 - nonWnepHsIi MiApoconeranesMi CocTan;
3 - nonnmepusiil GroxKnpylowni COCTAB © OpTran. HaNoARNTEReN;
4 - Ha oCcHOBE WHKOro CTeKNa;
5 - rancossiii conerent

Puc. 3. Biausinue 0JI0KHPYIOIIHX KUIKOCTEH HA CTPYKTYPHO-MEXaHUYECKY IO

NMPOYHOCTD MOPOALI IJIaCTa
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B uccrnenoBanusx mo BIUSHHUIO pa3paOOTaHHBIX COCTaBOB Ha HAaOyXaeMOCTh TJUHU-
CTBIX MHHEPAJIOB MCIOJIb30BAJIUCH PEKOMEHAAIMHU 0 JTaOOpaTOPHBIM METOAaM OIpeaesie-
HUS XapaKTEePUCTUK HAOyXaroluX TPyHTOB, KOTOPBIE COCTaBICHBI B pa3ButTue rinassl CHull
«OcHoBaHuA 34aHUM U coopykeHHi. HopMmbl mpoekTupoBanus». J[aHHBIE PEKOMEHIALUA
ocHOBaHblI Ha npumeHeHnu Mmetona K.d. XKuraua u A.H. SpoBa, yuuTheiBaroniero Hayaib-
HYIO IOPUCTOCTH 00pasiia 1 00beM UMMOOUITN30BAHHOM JKUJIKOCTH.

UccnenoBanus MexaHUYECKOM MPOYHOCTH TOPHBIX MOPOJ MPOBOJUIUCH C HUCIIOIB30-
BaaueM mipecca 2[1I-10 n aByxkoopaunatHOTO camomucia I1JIC-021 mo meromuke JI.A.
[Ipeiinepa.

[IpoBeneHHBIMU UCCIIEIOBAHUSIMU YCTAHOBJIEHO, YTO BO3/CUCTBUE MOJIUMEPHOTO THU/I-
POCOJIETEIEBOTO COCTaBa U MOJUMEPHOTO OJIOKUPYIOIIEro COCTaBa C OPraHUYeCKUM HaroJ-
HUTEJIEM OKAa3bIBAalOT MUHUMAJILHOE OTPUIIATEIILHOE BJIMSHUE Ha HA0yXaeMOCTh U U3MEHE-
HUE CTPYKTYPHO-MEXaHUYECKOW MPOYHOCTU MOPOJBI, YTO MO3BOJISIET TOBOPUTH 00 YCTOM-
YUBOM IOBEJICHUH TOPHBIX MOPOJ B MPOIECCE MPOBEACHUS PEMOHTHBIX PabOT U coxpaHe-
nuu [1311.

Brnusinue paspabotanubix coctaBoB Ha @EC mpoayKTUBHOTO IjlacTa OOYCJIOBIICHO,
MPEXkJIe BCEro, MPUPOON BXOASIINX B COCTAB KOMIIOHEHTOB M BCTYMAIOIIUX B KOHTAKT C
MOBEPXHOCTHI0O MUHEPAJIOB U BBIPAXKACTCS B TaKUX (PUIUKO-XUMHUYECKUX SIBJICHUSX, KaK
XUMUYECKast U Puznueckasi aacopOIuu, MIOHOOOMEHHBIC PEaKIH, TUIpaTalus, Ha0yXxaHue
U JIp.

[TonmyuenHble pe3ynbTaThl SKCIEPUMEHTATBHBIX UCCIIEIOBAHUM COOTBETCTBYIOT CYIIIE-
CTBYIOIIIMM TE€OPETHUUYECCKUM MPEACTABICHUSIM O MEXaHU3ME HOHHO-OOMEHHBIX MPOIIECCOB B
TJIMHUCTBIX TOpoJiax mpenactaBieHHbx B pabortax O. K. Anrenomyno, B. JI. ['opoaHosa,
B. C. HoBukoBa u Ap., COrilacHO KOTOPbIM HavMeHblllee HaO0yXaHue U pa3pylleHue IIIMHU-
CTBIX MaTEPHAJIOB BBI3BIBAIOT COJIM, KATHOHBI KOTOPHIX B CHUJIY CBOUX T€OMETPUUECKUX pa3-
MEpPOB MOTYT BXOJHUThH B MYCTOTHl KPUCTAIIIMYECKONU CTPYKTYphl TJIMHUCTOTO MaTepHaia,
MPOYHO CpallrBas €ro YacCTHIIHI.

B namewm ciyyae KaTHOHBI, UMEIOIIHME AWAMETp MeHbIe 2,88 x10® m , Kak y Na" u
Ca’™ CIOMIIKOM Malbl, 9TO6BI YIEPKaTh CIOM BMECTE M PETHAPATALVS IIPHBOLHT K aAcopo-
MU BOJBI, K BEPOSATHOMY 0OMeHy M HaOyxaHuto. [Ipu B3aumoaeicTBuu ¢ eudpoconezene-
b cocmagom MoHbl ammonus NH,™ mydine npyrux mogxomsT mo paguycy Anisi HPOHHK-
HOBEHHS B MPOCTPAHCTBO MEXKIY ABYMS TETPadAPUUYECKUMU CIIOSIMU TJIMHUCTBIX MHUHEpa-
noB. Jluametrpsl noHOB amMmMonus 2,86 x10® M cOOTBETCTBEHHO OYEHD GIM3KH K JOCTYIIHO-
My PAacCTOSIHMIO MEXJIy MaKeTaMH TIHHHCTHIX wactui — 2,88 x10° m. Ammonnii nmeer
HAaWMEHBIIYI0 TUAPATAIMOHHYIO PHEPTUI0 U3 BCEX KaTHUOHOB, YTO CIIOCOOCTBYET MEKCIIOM-
HOU JerujipaTaiuy, CONPUKOCHOBEHUIO CIIOEB U 00Pa30BaHUIO TIOTHON CTPYKTYPHI.

TexHonmorusi NpUMEHEHUs], pa3pabOTaHHBIX COCTaBOB, 3aK/IFOYAETCS B 3aKaUKe pacyeT-
HOTO 00bema OJIOKMPYIOIIETO COCTaBa B MHTEPBaJ MPOJAYKTUBHOIO IUIACTa C YAaCTUYHOU
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MPOJIaBKOM 3TOro cocrara B miacT. OcTaBminiicss 00beM CKBaXKHHBI 3aIMOJIHSIETCSI TEXHOJIO-
THYECKOM KUAKOCTHI0. B paboTre mpuBeaeHbl HECKOJIBKO BAPUAHTOB TTYIIEHUS] CKBAXKUH B
3aBUCHUMOCTHU OT KOHCTPYKIIUU CKBaXKUH, T.€. korna HKT B ckBakuHE CIyIEHBI 10 BEPXHUX
nepdopanuonnbix kaHano, HKT chymiens! B cepenquHy uHTepBasia nepdopaluuyd U Kornaa
CKBa)kMHa 000PY/I0BaHA IMAKEPOM.

B mpemoueit 2nase nipuBeneHbl pe3yabTaThl UCCIAEIOBAHUN MO pa3pabOTKe BOJOU30JIH-
PYIOIIUX COCTABOB M TEXHOJOTHUU BOJOU3OJAIMOHHBIX PabOT JIsi MECTOPOXKACHUM ¢ pas-
JTUYHBIMHU TOPHO-TEOJIOTHYECKUMH U KIMMATHUYECKUMU yCIOBHUSIMHU.

B Hacrosiiiiee BpeMsi OT€UECTBEHHOM MPOMBIIIIEHHOCTHIO OCBOEH BBIITYCK MOPOIIKO-
00pa3HbIX CHJIMKATHBIX peareHToB «MoHacwi», MpUMEHEHHUE KOTOPBIX MO CPAaBHEHHIO C
BOJIHBIMH PacTBOpPaMHU UMEET sl MPEUMYIIECTB MpU pabOTe B YCIOBUIX OTPUILIATEIBHBIX
TeMIeparyp, 4YTo U 00yCIOBWIO €r0 MPUMEHEHHE IPU pa3paboTKe reyieo0pa3yIonux cocTa-
BOB.

Ha ocHOBaHMM 3KCIIEpUMEHTAIBHBIX HCCIEOBAHUM BBISIBIIEHA 3aBUCHUMOCTH CPOKOB
resieo0pa3oBaHus B CHUIMKATHBIX CUCTEMaX Ha OCHOBE peareHta «MonHacuim» B obnactu pH
1,0 —-5,0 u B o6mactu pH BeImIe 7. YCTaHOBIIEHO, YTO MaKCUMAaJbHas 1O BPEMEHH YCTONYN-
BOCTh 30Jieli ¢ HauOoliee MPOJOJIKUTEIBHBIM TMEPUOJIOM Telieo0pa3oBaHusl HaOII0aeTCs
npu pH 1,5 — 3,0. MuanManbpHast yCTOWIMBOCTH 30JIeH M OBICTPO MPOTEKAIOMIUI TPOIIece
oOpa3oBanus rens Habmogaercs B obmactu pH ~ 7,0. Beimme pH 7,0 rens He oOpasyercH,
TaK KaK B 9TOM CJIyudae YaCTHUIIbl KpeMHE3eMa, 3apsKeHHbIe OTPUIIATEeNIbHO, B3aUMHO OTTal-
KHBAIOTCS, U IPOUCXOIUT TOJBKO JIUIIb POCT YaCTHUIl 0€3 X arperaiuu, 4T0 COOTBETCTBYET
CYIIECTBYIOUIMM TEOPETUUECKUM MPEICTABICHUSIM O Teie00pa30BaHUM B CUIIMKATHBIX CHC-
temax (Aitnep, Kapmen u ap.)

B pabote mpuBeneHbl HCClEOBaHUS TPUMEHEHHS B KayecTBE TreleoOpa3oBaTeseit
Pa3IUYHBIX KHUCIOT, BBIMTYCKAEMbIX OTEYECTBEHHOW MPOMBIIIJIEHHOCTHIO: BUHHOM, JIUMOH-
Hoit, HT®, maBeneBoit, CONIHOM, a TakKe CyIb(HaMUHOBOUW KUCIIOTHI.

BrisBieHo, 4TO MOJydYe€HHUE H3OJUPYIOMIETO JKpaHa C MEPUOJOM reieoOpa3oBaHus,
JIOCTAaTOYHBIM JIJIsl TIPOBEICHUS TEXHOJIOTUYECKUX omneparuii, ooecrieunBaror HT®, Bunnas
Y JMMOHHAsl KHCIIOTa, B TO BPEMS KaK MCIIOJIb30BaHWE IIABEJIEBOM, COJISTHOM, a TaK e
CyJb()aMUHOBOW KHCJIOTHI HE MO3BOJISIIOT MOJYYUTh TpeOyeMble CPOKH TeleoOpa3oBaHUs.
[IpuBenens! perenTypsl reaeoOpa3yomuX COCTaBOB C Pa3IUYHBIM BPEMEHEM TeneoOpaso-
Banus (0,5 -48 gacos).

B pabote npuBeneHb! UCCIENOBAHNS BOJAOU30IUPYIONIUX CBOUCTB pa3pabOTaHHBIX Ie-
7e00pa3yoNIMX COCTAaBOB Ha OCHOBE CHJIMKATHOTO peareHTa «MOoHAacWi», 4TO MO3BOJIHIO
000CHOBATH JIOCTAaTOYHBIC KOHIIEHTPAIMU KOMIIOHEHTOB COCTaBa JIJIsl IOCTUKEHUSI BHICOKHX
BOJOU3OJIAIIMOHHBIX CBOICTB.

Pe3ynbrarsl uccienoBaHuil BOJIOM30IUPYIOIIEH CIIOCOOHOCTH CUCTeMbl «MoHacuiI —
OpraHUYecKasi KUCI0Ta» MPEeJCTaBICHbI B maoi.4.
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Tabauya 4.
UccnenoBanuii BOIOU30IUPYIONIEH CIOCOOHOCTH CUCTEMBI
«MoHacwWi1 —Opraamyeckasi KUcjaoTa»
0
Cocras, macc. % 5 ‘ w =
s s |3 28 | BE3
gl 88 | =& s s 2 2 B S
g >~ 0O S Q o g S s Q N < 4
T = " © O v Q S Z = s 2 = A==
oo & % Q. a 5 s 3 = == -
el = g m o = S = S
Oo| m E ) =) aniies 0:) S H
= S 2 & 532
& 5 = s 5 A
< = SIS
s ~ o
Monacua — 3,3 35 16 12 0,14-0,25 | 6,7-10% 4,0
HT® - 10
Mownacua — 3,3 3,0 16 12 0,14 -0,25 6,6:10" 3,0
Bunnast kuciora — 10
Momnacua — 2,7 3,8 16 12 0,14-0,25 | 6,65-10" 4,2
JIlumonnas kucjora - 10
W3mepenus npoBouiu uepe3 12 qacos

[IpoBeneHHbIe McCnEIOBAHUS TTOCTYXKUIU OCHOBAaHUEM Il pa3pabOTKU mexHOoaI02uu
U30AAYUU NOOOULBEHHBIX 800 8 2a308blx ckeadicunax ¢ AHII/]. TeXxHOIOTus BKIIOYAET CO-
BMECTHYIO YCTAaHOBKY BOJOM3OJSIIIMOHHOTO JKpaHa B TIIyOMHE IJIacTa C UCIOJIb30BAHHEM
pa3paboTaHHOTO reieo0pasyoIIero cocTaBa Ha OCHOBE CUIIMKATHOTO peareHTa «MoHacum»
Y YCTAHOBKY M30JIAIIMOHHOTO IIEMEHTHOTO MOCTa.

Hwuxe npuBeeHbl TPUHIUITBI TEXHOJIOTHYECKOTO TTprueMa (OpMUPOBAHUS BOIOU30JIS-
IIMOHHOTO JKpaHa Mo pa3padOTaHHOU TEXHOJIOTUU puc. 4.

B — ofnonnEnnLl miaet 0 — npooveToRHebl 0Rer B — RnpYIa EILROCTE
| — padonas AIIRCTE B — eodomooAUHOHHE Bl — covnasn i
COCTUE BOOM I ALNGHHRI pICTBOP

Puc. 4. HOCJIC}IOBaTeJIbHOCTb onepauuﬁ N30JI 1IN BOJAOIIPUTOKOB
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Bricokas 3()peKTUBHOCTh M3OJSLUMOHHBIX palOT, BBIMOJIHEHHBIX MO pa3pabOTaHHOMN
TEXHOJIOTUH, JOCTUTAETCS 32 CYET MCIOJIb30BaHUS M3O0JILIMOHHBIX MaTepHasioB, 00Jaaaro-
HIMX Pa3IMYHON (YHKIMOHAIBHON CIIOCOOHOCTHIO MO 3aKYMOPHUBAHHUIO BOJOMPOBOSAIIMX
KaHaJioB. B To BpeMsl Kak KpyHHbIE TPEUIMHBI 3aMI0JIHAIOTCS LIEMEHTHBIM PacTBOPOM, KaHa-
Jbl 1 MUKPOTPEIIMHBI TAMIIOHUPYIOTCS rejeo0pa3yroliiM COCTaBOM Ha OCHOBE peareHTa
«MoHnacui», 0061aJar0IMM BBICOKOW MMPOHUKAIOIIEH CITOCOOHOCTHIO.

[TockonbKy, B mpouecce MpoBEACHUs BOIOU3OISLUOHHBIX paboT, CyIIECTBYET oOIac-
HOCTb MOMNAJaHMs BOJIOM3O0JIALIMOHHBIX COCTABOB B HEOOBOJIHEHHBIM MPOIYKTUBHBIN IJIACT,
U Kak CJIEJICTBUE 3TOr0, CYIIECTBEHHOE CHUKEHHUE MPOHUIIAEMOCTH MPOAYKTUBHOTO IUIacTa
WIM €ro IMOJIHAS MOTEPs, TEXHOJOTUEN MpeyCcMaTpUBAEeTCs] BO3SMOKHOCTb IMPOBEACHUS J10-
MTOJIHUTENBHOM onepannu no coxpaneHuo @EC npoxykruBHOro miacra. Ilpumensemsie B
HACTOsIIIIEEe BPEMsI TEXHOJIOTUH BKIIIOUAIOT B c€0s MOATAHOE MPOBEACHHUE ONepanuil o co-
xpaneHnto @EC npoayKTUBHOIO I1acTa U U30ISIUU OOBOAHEHHOTO IJIacTa.

Pa3paboranHas TEXHOJOrHS MO3BOJISET OCYIIECTBUTh COBMEIIEHUE JBYX ONepauuid
(BpemeHHOE OJIOKHMpPOBAaHUE TPOIYKTUBHOTO ILUIACTa, WU3OJSIMS OOBOJAHEHHOTO IUIACTA) B
OJIHY TEXHOJOTHYECKYIO OIEPAIUIO ITyTEeM MOCICIOBATEILHON 3aKauyKu COCTaBoOB (puc. 4 6)
U OJIHOBPEMEHHOTO MPOIaBIMBaHus UX B 1wact (puc. 4 g).

[TocnenoBarenbHas 3aKkauyka COCTABOB OCYLIECTBIISIETCS M0 3aTpPyOHOMY IPOCTPAHCTBY
C pa3MEIIEHUEM MX CTPOrO B 3a/IaHHBIX 30HaX — U30JIMPYIOUIUI COCTaB MIPOTUB BOJIONPOSIB-
JSIOLIEro IUlacTa, a OJIOKHUPYIOMIMM COCTaB MPOTHUB ra30HOCHOrO miacta. [Ipuuém 3akauka
1o 3aTpyOHOMY MPOCTPAHCTBY COCTABOB M NpOJaBKa MX Ha 3200 B MOCJIE€I0BAaTEIbHOCTH
BOJIOM3OJISIITUOHHBIN COCTaB — OJIOKUPYIONIUM COCTaB MO3BOJISIET N30€KATh 3arps3HEHUS BO-
JOTPSBIISIONIETO IJ1acTa U CHUYKEHUS ero (PUIbTPAlMOHHBIX XapaKTEPUCTUK, YTO CYLIECT-
BEHHO BJIMSIET Ha KA4€CTBO MPOBOJUMBIX BOJOU3OJISILIMOHHBIX paboT

CoBmMelieHue IByX onepauuil B OJHY TEXHOJIOTMUYECKYIO ONEpPalri0 HE TOJIbKO MOBBI-
1IaeT Ka4yecTBO BOJIOM3OJISALIMU, HO U CYILIECTBEHHO YINPOILAET MPOILIECC, a TAK K€ MMO3BOJISET
COKpPAaTUTh CPOKH MPOBEAECHUS padOT, YTO MOBBIILIAET IKOHOMUYHOCTh TEXHOJIOTHUU.

ITocne mpomaBku BogousonssumoHHoro cocrtasa B HKT 3akaumBaror pacuérHoe koiau-
YeCTBO TaMIIOHAKHOTO PacTBOpPa C YCTAHOBKOM LIEMEHTHOTO MOCTa W MPOJABKOM dYacTu
TaMITOHKHOTO pacTBOpa B 00BOMHEHHBIN T1acT (puc. 4 0).

Hepa3pbIBHOCTE mpoliecca 3aKaukud BOJOM3OJISIIMOHHOTO COCTaBa M TaMIIOHAKHOTO
pacTBopa obecrneunBaeT Oolsiee TIyOOKOE€ MPOHHUKHOBEHHE TAaMIIOHAXXHOTO Marepualia B
IJIacT U KaK CIEeACTBUE YJIYYIIEHHs] KaueCTBa BOJOMU3OJSLMOHHBIX paboT. DTO CTAaHOBUTCA
BO3MOXHBIM 32 CYET COXPAHEHUS BBICOKUX (DMIIBTPALIMOHHBIX XapaKTEPUCTHK OOBOIHEHHO-
IO IJ1acTa, MOJTYYEHHBIX B MPOLECCE 3aKaYKK BOJAOU3OISIMOHHOIO COCTABA.

JUis mOBBILIEHUSI KadyecTBa OJIOKMPOBAHUS TAa30HOCHOTO IUIACTa U COXPAHEHUS €ro
(GUIBTPALIMOHHO-EMKOCTHBIX CBOWCTB, B (hopMyiy ompeneneHus o0bEéMa OJIOKHPYIOLIEro
cocTaBa BBOAUTCS KOIDPUIMEHT N, YIUTHIBAIOMIUN (UIBTPAIIUIO OJOKUPYIOIIETO COCTaBa

B IIJIACT.
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Ve =0,785(D2 - d?)xhn (1)
r71e Vo —00BEM OJOKUPYIOMIEH KUIKOCTH, M3,

D — BHyTpeHHUI IUaMETP IKC. KOJIOHHBI, M,

d — mapyxusiit tuamerp HKT, m;

h — MOIIHOCTE Ta30HOCHOI YacTH IIacTa, M;

N — MONpPaBOYHBIA KOAPPUUMEHT, YUUTHIBAIOIUNA QUIBTPALUIO OJOKUPYIOUIEH KUM-
KOCTH B TUTACT B 3aBHCHMOCTH OT MPOHUIIAEMOCTH MPOIYKTUBHOTO IJIACTa U JaBJICHUS OJI0-
KHPOBAHUS.

Koaddunment n ompenensercss 3KCIEPUMEHTANIBHBIM MYTEM IS KaXXJIOTO OJIOKH-
PYIOIIEro cocTaBa IpH MUIomany GuibTpanui obpasma S= 0,0005 M, mpoHHIAEMOCTH 00-
pasia COOTBETCTBYIOIIEH MPOHUIIAEMOCTH Ta30HOCHOTO IJIAcTa, NABJICHUH OJOKHPOBAHUS
BEIIIIE JIABJICHUS, HEOOXOIUMOTO IS TPOIABIMBAHMS BOIOU30ISIIIHOHHOTO COCTaBa B TJIACT
Y PaBeH:

n :1+v_m<,/ : @)

Hau

rne V. — HaanbHBIA 00BEM Omokupytromei xuakocty - 100 v,

V — 00bEM OJIOKHPYIOIIEH KUIKOCTH OCTaBILIMIICS Tocie OJOKUPOBAHUS 00pa3lia.

JUIsl TIONMMMEPHOTO THAPOCOJIETENIEBOTO COCTAaBa M MOJIMMEPHOTO OJOKHPYIOIIEro CO-
CTaB C OPraHMYECKUM HAITOJIHUTENIEM, SKCIIEPUMEHTAIHHBIM IMyTEM YCTAHOBIIEHO 3HAYCHUE
koadummenta N pasuoe 1,1 —1,3.

O0BeM HEOOX0IMMOTO KOJTMYECTBA BOJAOU3OIUPYIONIETO COCTaBa /sl 3aKaYKH B TUIACT
pPaccYUTHIBAIOT MO (OpPMYJIe, BHIBEJCHHON IMIMPHUYECKAM MyTEM HA OCHOBAHUH JKCIIEPH-
MEHTAIBHBIX HcclienoBanuii: B dopmyny 3 onpenenenus o0bEMa BOAOU30IUPYIOMIETO CO-
CTaBa BBOAMTCS TPATUCHT JABJICHHUS Hadana (QUIbTPAIMA TUIACTOBOM BOJBI Yepe3 W30JISIIH-
OHHBIN JkpaH grad P,, mo3BoJSsIOMUI ONpENENUTh BEIIMYNHY MHHAMAIBLHO JOITYCTHMOTO
M30JIIMOHHOTO JKpaHa C YYETOM HM3OJIIMOHHBIX CBOWCTB pa3pabOTaHHBIX Treneo0pasyro-
IIMX COCTaBOB.

%ZPﬂK 92
%wwaa

rie V — 06beM BOIOH30IHPYIOIIETO COCTaBa, M-,

V=078 X >, 3)

Pn — BenuunHa aenpeccun B 00BOAHEHHOM YacTH MPOAYKTUBHOTO Tacta, MIla;

K — ko3 punmeHT 3amnaca MpOYHOCTH M30JSIIIMOHHOTO YKpaHa, paBHbIH 1,2,

grad P> — rpajiveHT naBicHus Havana GUIbTPAIMK [JIaCTOBOM BOJIBI Yepe3 U30JISIIIH-
OHHBII 3KpaH, paBHbIH 4,0 MIla/M 110 JaHHBIM MTPOBECHHBIX YKCIICPUMEHTAIBHBIX HCCIIC-
JIOBaHUU pa3pabOTaHHBIX COCTABOB;

H — MomHoCcTh 00BOIHUBIIEHCS YaCTH ILIACTA, M,

M — OTKpbITasi HOPUCTOCTH IIACTA.
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B uemeepmon 2nage npuBoAATCS pe3ynbTaThl IPUMEHEHUS pa3pabOTOK Ha MECTOPO-
xneHuax 3anaaHoit Cubupu u I[IXI" 1 nporHo3Hasi olleHKa S3KOHOMUYECKON 3 (HEKTUBHO-
CTH OT BHEJPEHHUSI pa3paO0TaHHBIX TEXHOJIOTHH.

Texnonoecus 2nyuienusi CK8AMCUH C 8PEMEeHHbIM OIOKUPOBAHUEM NPOOYKMUEBHO20 Nid-
cma 6 ycnosusax AHII/ npu nposedenuu pemoummusix pabom ¢ ucnonb308anuem noauUMepHo-
20 bIOKUpylowe20 cocmaeg ¢ Op2aHuyecKumM HanoaHumenem.

OnBITHO-TIPOMBIIINIEHHBIE NCIIBITAHUS MTPOBEJCHBI Ha CKkBaknHax 602, 147 MenBexnb-
ero u 232 ckBaxxuHe KOOmIeHHOTO MeCcTOpOXACHHI. B KauecTBe OIIOKUPYIOMICH YKUIKOCTH
MCIIOJIb30BAJICS MOJIUMEPHBII COCTaB C OPraHMYECKUM HAOJHUTENIEM, BKIOYAIOIINI: IUHK
XJIOPUCTBIN, BOJOPACTBOPUMBIN MONMMMeEp, opranudeckuii Hamojautedb ([Tomuuenn D),
MHoroatomHusblid cupt (I917) u Boxy.

Pabomor no enywenuio cksasxncunvt 602 MI'KM nposoodunuce 6 caedyowel nociedo-
8amenbHOCMU:

Bbbu1 npurotoBieH OJIOKUPYIOUIUI MOJUMEPHBIN COCTAB C OPraHMYECKUM HAIlOJIHUTE-
nem B 06beme 10 M2 . TTnoTHOCTS Grokupyromtero pacteopa 1080 kr/v’,

3aTeM MPUTOTOBHMIN 72 M° TEXHOJOTHYECKON KHIKOCTH JUIS TTYLICHHS CKBAXKHHDI.
Crarnyeckoe aBlieHHE Ha MOMEHT DIyIIieHus ckBaxuHbl: P = 1,78 MIla.

[Tpu 3akpeiTom 3aTpyOHOM TmpocTpancTBe 3akadanu B HKT 10 M OJIOKMPYIOLLETO
pacTBoOpa ¢ MOCIEAYIONIeH MTPOIaBKOM €ro MPOMBIBOYHOM KUAKOCTHIO B 00beme 17,4 M>, o
CTpaBJIMBAaHHEM ra3a u3 3aTpyOHOro NMpPOCTPAHCTBA U 3aMOJHEHUEM 3aTpyOHOTO MPOCTpPaH-
CTBA MPOMBIBOYHO# JKHAKOCTBIO B 00beMe 7 M°. KoHedHOe JaBIeHne MPOIaBKH COCTABHIO
2,0 MITa. ITocne 12 yacoB TEXHOJIOTHYECKOT'O OTCTOS U CTPABJIMBAHMS T'a30BOU MIAMTKHA YPO-
BEHB B CTBOJIE CKBaXHHBI cocTaBmI 140 M oT ycThs. CKBa)KMHA 3ariTyIIeHa.

B nporiecce npoBeeHrs BCEro KOMIUIEKCAa PEMOHTHBIX pa0oT, MOTJIONIEHUH paboueid
AKHUJIKOCTU HE oTMeueHO. [To okoHuanuu paboT ckBakMHA ObLIA JIETKO OcBoeHa. Mcnonb3o-
BAHHME TEXHOJIOTUU IMO3BOJIUIIO COXPAHUThH MPOU3BOAUTEIBHOCTh CKBaXXMHBI HA TOPEMOHT-
HOM YPOBHE W MOJYYUTh JOMOJHUTEIbHYIO0 IPUOBLUIb 32 CYET IKOHOMHUM BPEMEHHU Ha OIle-
panusx no nrymeHuro (12 gacoB npu cpenHed MpoIOKUTEIBHOCTH 24 Yaca) U OCBOCHHIO
CKBaXHHBI (24 yaca mpu cpeHeil mpoI0KUTEIbHOCTH 48 acoB).

AHan0ru4HbIM 00pa3oM ObUTH MPOBEACHBI PA0OOTHI M HA APYTUX CKBAKUHAX.

Texnonocus 2nyuienusi CK8AMCUH C 8PEMEeHHbLIM OIOKUPOBAHUEM NPOOYKMUEBHO20 Nid-
cma 6 ycnosusax AHII/ npu nposedenuu pemoummusix pabom ¢ ucnonb308anuem NoaIUMepHo-
20 2udpocone2enego2o OJIOKUPYIOULe20 COCmasda.

OnBITHO-NIPOMBILIEHHBIE HUCIIBITAHUS pa3pa0OTaHHOM TEXHOJOTMU U €€ BHEIpEHHE
ObuTH TIpOBeACHBI Ha CkBakmHax 516 b, 518 Ilynrmnackoro IIXT, 12202, 12206, 12602,
12908, 21606, 31613 SImOyprckoro u 142, 184 SImcoBeiickoro MmecTopokaeHuii. B kauecr-
BE OJIOKHMPYIOIIEH >KUIKOCTH MCIOIb30BAJICS THUIPOCOJIETENEBBIA OJOKUPYIONIMI COCTaB
BKJIFOUAIOIIUI: KapOOKCUMETHUIILEIUTION03Y, XJIOPUCTBIN Kanbluii, aMMOHUH (pochopHOKHC-
JbIi qBy3amMelneHHsblil, [IAB «Mopnen».
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Pabomul no epemennomy o1okuposanuio npoOyKmueHo20 niacma Ha nepuood pemoHm-
Huix pabom na cxeaxcune 12908 fImbypeckoeo I'KM nposoounuce ciedyiowum oopasom.

brino npuroToBieHo 5 M OJIOKUPYIOIIIETO COCTaBa, JJisl Yero B eMkoct V =5 M pu-
rotoBiieH BoaHbI pactBop KMII, myrem pactBopenus B 4,6 M MIOAOTPETON TEXHUUYECKOU
Bozbl 125 kr KMLI,. 3arem 3,0 M mpurorosierHoro BogHoro pacreopa KMII mepekauanu B
OTIENBHYI0 €MKOCTh IEMEHTHPOBOYHOTO arperara u nobasmimm 625 xr ammoHus docdop-
HOKHCJIOTO JIBy3aMelleHHoro. [lepeMenmiany 10 moJHOTO pacTBOpEHHUs. 3aTeM CroJa ke J10-
6aswiu 15 1 ITAB «Mopnen» u nepemelniany, He JOMycKas BCTICHUBAHUS.

B ocrasmmiicst pactBop KMII (1,6 M>, B wanke V = 5 M°) no6asmu 550 Kr x10pucTo-
ro kanpuus. [lepemernianu 10 NOJHOTO pacTBOPEHUS XJIOPUCTOIO KaJIbLIUS.

CMerany MpUroTOBJIEHHBIE PACTBOPHI, IO MOJYYEHHUS OJTHOPOJHOTO COCTaBa IJIOTHO-
cThio, I = 1150 kr/n’.

Texnonorndeckas xuakocts ([I6P) roropunace nmoprwonuo, 10 npurorosienuii mo 14

Oo6Bszamu 1[A-320 ¢ TpyOHBIM mpocTpancTBoM. [lapamerpsr ckBaxkuasl P ;=215
MIla , mracrosast Temmepatypa 90 °C.

[Tpu OTKPHITOM 3aTPYyOHOM MPOCTPAHCTBE 3aKa4yalld B TPYOHOE MPOCTPAHCTBO IOCIIE-
noatensHo 38,2 MorexHomormueckoit xumkocti (IIBP), 5 m° ruapoconereneBoro 610ku-
pyrorero pacteopa, i 14 m° texronorndeckoii xuaxoctu ([IBP).

HauansHoe nasienne 3akaukn 90 kre/cm?, koredroe 150 kre/em?.

3aKpbUIM CKBRXXHWHY Ha TEX. OTCTOM JJIsl HAOJIFOJICHUS 32 YCThEBBIM JABIICHHEM B TEYe-
Hue 12 gacos.

[Tociie cTpaBiaMBaHUs Ta30BBIX MIATIOK B TPYOHOM H 3aTPYOHOM IPOCTPAHCTBAX JIaBJic-
rue 0 kre/em®. Jlommu o yerbs 2,5 M° TexHomorngeckoi xunkoctn (IIBP). CkaxuHa 3a-
TIIyIICHA.

B nporiecce npoBeneHus Bcero KOMILIEKCa PEMOHTHBIX paboT, MaJeHUsl YPOBHS U TI0-
TJIOIIEHUN paboyelt KUIKOCTH HEe OTMedYeHO. [lo OKOHYaHUK PEMOHTHBIX PadOT CKBAXKUHA
ObL1a JIeTKo ocBoeHa. [IponM3BOAUTENHHOCTh CKBAXKMHBI COXPAHEHA HAa IOPEMOHTHOM ypPOB-
He. AHaJIOTUYHBIM 00pa30M ObLIM MPOBEIEHBI paOOThI U HAa JPYIHX CKBaKUHAX.

Texnonoeus nposedenusi pabom no U0IAYUU HOOOULBEHHBIX 800 8 2A308bIX CKBANCU-
Hax ¢ AHII/]

OnBITHO-TIPOMBIIIUICHHBIE WCIIBITAHUS TIPOBEJCHBI Ha ckBaxkmHax 610, 1015, 725 u
825 MenBexbero MecTOpO K ICHUSI.

Pabomur no uzonayuu nooouwieennvlx 600 ¢ UCnOnb308aHUEM 2e1e00pa3yIoue20 co-
cmasa Ha ocHoge cunukamuozo peazenma «Monacun» na ckeasxcurne 1015 MHI'KM nposo-
OUnuUCh 8 crnedyroujell noci1ed08amenlbHOCmu

[IpuroroBmwin Ha CKBaXXMHE Telie00pa3yIolIUii COCTaB HE OCHOBE CHJIMKATHOTO pea-

renta «MoHac» B 00beme 5 M°. [Tokasatenn reneobpasyromero cocraBa  p = 1090 kr/v®,
pH =37
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Huz HKT 73 mum ¢ «miepom» ycranoBwim Ha riryonHe 1119 m (momoniBa 0OBOTHEHHOM
YaCTH IIacTa).

[Tpu oTKpBITOM 3aTpyOHOM MPOCTPAHCTBE M BBHIXOJIE PACTBOPA B MPUEMHYIO €MKOCTb
3akadanu B HKT-73 MM ¢ «mepom» mociie1oBaTenbHO TeX. BoAy B o0beme 2,0 M u34m
resieo0pas3yolero cocraBa. 3aKphlin 3aTpyOHOE MTPOCTPAHCTBO U MPOJOJKUAIHU 3aKkauky 1,1
M C npoaaBkoi ero B tuiact 0,2 M° TeX. BOIBI U MIPOMBIBOYHOM JKHJIKOCTBIO B 00beMe 3,2
M,

Koneunoe nanenne nponaBku cocrapmio 2,0 MITa.

[IpuroToBMIN 8 M° LIEMEHTHOTO PACTBOPA C MOBBIIICHHBIMI BOJION30IIAIMOHHBIMH Xa-
paxTepucTHKamu. [IOTHOCT IIEMEHTHOTO pacTBopa coctasmma 1940 kr/m’.

PaboTe! O ycTaHOBKE IIEMEHTHOTO MOCTa MPOBOJAWIM B CIEAYIONIEH MMOCIEI0BATEb-
HOCTH:

IIpu otkpbITOM 3aTpyOHOM npocTpancTBe 3akavanu B HKT nocnenoBarensHo Tex. Bo-
ny B o6beme 2,0 M° 1 3,4 M° IeMEHTHOTO pacTBOpa. 3aKPBUIN 3aBIKKY Ha 3aTPyOHOM Hpo-
CTPAHCTBE ¥ MPOIOIDKIIIH 3aKaUKy [IEMEHTHOTO pacTBOpa B 00beme 4,6 M° ¢ MpoIaBKoii ero
B act 0,2 M Tex. BOBI 1 MIPOMBIBOYHOH KHIKOCTBIO B 00beMe 3,2 M.

Koneunoe nasnenne nponaBku O aTwm.

[IpousBenu nepenpoAaBKy MO TPyOHOMY M 3aTpyOHOMY NMpPOCTPAHCTBAM IMPOMBIBOY-
HOH KUIKOCTHIO B 00beME 7 M.

[Momastmn HKT-73 MM ¢ «miepom» 1o riryouas! 850 M.

3akpeun ckBaxuHy Ha O31] — 24 gaca.

Homyckom HKT-73 MM ¢ «atepoM» onpeAeniii «roIoBy» IIEMEHTHOTO MOCTa Ha TITy-
oune 1087 M, 94TO COOTBETCTBYET MPOCKTHBIM MTOKA3aTEIISIM.

[TpuMeHeHne TEXHOIOTUHU TTO3BOJIMIIO CHU3UTHh 00BOJHEHHOCTH MPOMYKINH 10 HYJIS U
YBEIMYUTh 00bEM JOOBIBAEMOTO Ta3a 3a CYET BO3MOXKHOCTH YBEIHYCHUS ACTIPECCHH Ha
TUTaCT.

AHaI0ru4HbIM 00pazoM ObUTH MPOBEAECHBI PA0OTHI U HA APYTUX CKBAKUHAX.

CoracHo «BpeMEHHBIM METOJIMYECKUM YKa3aHUSAM 10 ONPEACICHUI0 KOMMEPUYECKOU
s dextuBHOCTH HOBOM TexHUKH B OAO «["azmpom», BBeJeHHOHN B jAeiicTBUe ¢ 1 okTA0ps
2001r., mpoBeneH pacueT MoKa3aTems 0)KUIaeMol KOMMepUecKoi 3(h(GeKTHBHOCTH OT BHe-
IpeHus pa3paboTaHHbIX TexHoJorui. IIpoBeneHHBIN pacyeT mMokazaja, 4TO NPUMEHEHHE
pa3paboTok siBasieTcss 3PPEeKTUBHBIM, T.K. 3HAUEHHE MOKa3aTelsi YUCTOro JT0XO0/a MOJI0KH-
TEJIBHO.

CoBokynHas 3koHOMUYecKasi 3PPEKTUBHOCTh OT BHEJPEHMs pa3paOOTaHHBIX TEXHO-
JIOTUH B TIepecUeTe Ha OJJHY CKBAXHHY COCTABIISIET OKOJIO 16,7 MITH. pyo0.



21
OCHOBHBIE BbIBO/IbI U PEKOMEH/IAIIUN

1 YcraHOBIIEHO, YTO HAMIOJIHUTENHN TPUPOAHOTO npoucxoxaeHus [lomunenn P u ot-
XOJl MPOU3BOJCTBA - TabayHas MbLJIb B PE3yJbTaTe€ PAaCTBOPEHUS MOBEPXHOCTHBIX CIIOEB
LEJUTIONIO3bI 32 CYET MOJU(PUKALIMY XJIOPUCTHIM IIMHKOM, B JIYYIIe CTENeHH 00eCTIeYnBaoOT
OJIOKMPYIOILIME CBOMCTBA COCTaBa C OPraHUYECKUM HarOJHUTENEM, a Ui oOecrieueHus 3¢-
(GeKTUBHOCTU JeOJOKUPOBAHMS MPOAYKTUBHOrO miacta u coxpanenuss ®EC macra HeoO-
XOJMMO HCIONb30BaTh nmosmMepbl MC Bioxan, Cynbdarien, KoTopsie 00pa3yroT HErmpoy-
HbIE BOJIOPOJIHBIE CBSI3M C MTOPOOH IIacTa.

2. PazpaboTan cocTaB ¢ OpraHHYECKAM HAMOJHHUTENEM JJIsi BPEMEHHOTO OJIOKMpPOBa-
HUSl IJIACTa CKBAXHUH, XapaKTEPU3YIOLUIUMXCS BBICOKOM MPOHUIIAEMOCTBHIO M pa3pylIaeMo-
CTBIO KOJUIEKTOPOB.

3. YcranoBneHo, uyTo Hanbosee 3pPEeKTHBHBIMU KUAKOCTIMHU OJIOKHPOBAHUS MTPOIYK-
THUBHBIX TUTACTOB, MPEACTABICHHBIMA HU3KOIPOHHUIIAEMBIMU KOJJIEKTOPAaMH, CKIOHHBIMHU K
HaOyXaHUIO W TUIACTOBOM Temmeparypoii 10 +150 °C, sBISIFOTCS COCTaBBI ¢ KOHJECHCUPYe-
MOU TBepaoH (a3oi, UMEIOIIEH YacTUIIbl pa3InuHbIe 10 GopMe U pazmepam. PaspaboTan u
3amuieH nareHToM P® ruapocosnereneBblii cocTaB, 001aIaONINil BEICOKOM WHTUOUPYIO-
el crnocoOHOCThIO M OOECHeuMBaIOIIMM  coXpaHeHue (UIbTPALMOHHO-EMKOCTHBIX
CBOICTB IJIacTa MPU BBICOKOM KauecTBE OJIOKUPOBAHMS CKBAKMHBI U €€ eOJIOKUPOBAHUM B
MpoLEecce OCBOCHHUS.

4. Jloka3zaHo, YTO MOJIMMEPHBIE OJIOKUPYIOIIME COCTaBbl C OPraHMYECKUM HAIlOJIHUTE-
JIEM U TOJINMEPHBIE THAPOCOJIEreNIEBbIE COCTABbl OKA3bIBAIOT MUHUMAJIBHOE OTPUIIATEIILHOE
BIIMSIHUE HA HA0yXaeMOCTh U U3MEHEHHE CTPYKTYPHO-MEXaHUUECKON TPOYHOCTU MOPOABI 32
CYeT MUHUMAJIbHOTO NMPOHMKHOBEHHUS B ILIACT, 00ECIIEYMBAEMOI0 KOMIIOHEHTHBIM COCTa-
BOM U TUKCOTPOITHOCTBIO, YTO 3HAUUTEIILHO CHUKAET NpOTeKaHue (PU3MKO-XUMUYECKUX pe-
aKIMii IPY KOHTAKTE PacTBOPOB (MJIM JKUIKOH (a3bl pacTBOPOB) C OPOAAMHU ILIACTA.

5. BbIsBIEHBI 3aBUCUMOCTH CPOKOB rejie00pa30BaHMs B CHIIMKATHBIX CHUCTEMax Ha OC-
HOBe peareHta «MoHOCWI» OT 3HadueHus pH. MakcumanbpHas 10 BPEMEHU YCTOWYMBOCTH
3051eil ¢ Haubosiee MPOJOIKUTEIBHBIM MIEPUOIOM resieoOpa3oBanus Habmogaercs npu pH
1,5 -3,0. MuHnManIpHast YCTOMYHUBOCTB 30JIeH M OBICTPO MPOTEKAIOMIMI MTpoiiecc oOpa3oBa-
HUs Tes HaOmoaaercs B ooactu pH ~ 7,0. Berme pH 7,0 rens He oOpa3yercs.

6. YcranoBnena 3(pPeKTHBHOCTS MPUMEHEHUS PA3IMYHBIX KHACIOT B KA4eCTBE resie00-
pazoBaTenell B CHIIMKaTHBIX cucTeMax. Heo0XoauMyto MpoyHOCTh H30JIMPYIOIIETO 3KpaHa ¢
MEPUOJIOM Tesieo0pa3oBaHMsl, TOCTATOYHBIM IS IPOBEACHUS TEXHOJOTMYECKUX ONEpalHii,
obecneunBaror HT®, BuHHag 1 TMMOHHAS KACIOTA.

7. Pa3zpaboTaH reneo0pa3yomuid cocTaB Juisl U30JSUU BOJIONPUTOKOB HA OCHOBE IO-
POIIKOOOPA3HOTO CHUJIMKAaTa Mapku «MOHACHII» U OPTaHUYECKON KUCIIOTHI, HCIIOIB30BaHUE
KOTOpPOTO 3HAYUTEIBHO MOBBIIIAET 3PPEKTUBHOCTh M TEXHOJOIMYHOCTH IpOLEcca BOJO-

A30JISIIUH.
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8. PazpaboTana TEXHOJIOTHS M3OJSIHMU TOJONIBEHHBIX BOJ, BKIIIOYAIOIIAs CO3IaHUE
BOJIOM3OJISIITUOHHOTO Oaphepa B IIacTe pa3pab0oTaHHBIM MAJIOBSI3KUM rejaeo0pas3yrom co-
CTaBOM M YCTAHOBKY IIEMEHTHOI'O MOCTa B CKBayKUHE.

9. Pe3ynbTaThl MPOBENEHHBIX HCCICIOBAHUA M pa3pabOTKH, MOJTYYCHHBIE B pPaMKax
JTAHHOM JTuccepTaluu, BHEIPEHBI IpU peMoHTe ckBakuH Measexnero HI'KM, KOOuneiino-
ro I'KM, SAwmcogeiickoro I'KM, SImGyprckoro I'KM, [lynrunckoro ITXT'.

[Tokazarens oxumaeMoll KoMMep4Yeckol 3((EeKTUBHOCTH OT BHEAPEHUS B IEpPECUETe
Ha OJIHY CKBaXHHY COCTaBjsieT 16,7 MiH. pyo0.

OcHoOBHOE coJep:kaHHe JUCCEPTAIUN ONMYOJNMKOBAHO B 15 pabdorax, U3 KOTOpPBIX
padorbl Ne 7, 10, 11 Bk/il0YeHbI B MepevyeHb peleH3MPyeMbIX HAYYHBIX KYPHAJIOB U
U3/1aHuil, BpiyckaeMbIX B P® B coorBercTBHMH ¢ TpeOoBaHusimu BAK Muno6pa3oBa-
HHS U HayKu POD.
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