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(HA TIPUMEPE HE®TE KA3AXCTAHA)
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PaccMmoTpeHbl mpob6sieMbl KOMIUIEKCHOTO UCITOIb30BaHMSI HETPAAUIIMOHHBIX PECYPCOB YIIEBOJOPOIHOIO Chipbs Pec-
nyosuku KazaxcraH — mpupoIHbIX OUTYMOB U TsKenbix HedTell. Hedh, noObiBacMast B Kazaxcrane, B OCHOBHOM
BBICOKOBSI3Kasl, TsKeasi, OTHOCUTCS K KaTerOpUY HETPAAUIIMOHHBIX PECYPCOB C BBICOKMMU COJEP>KaHUSIMU METALJIOB,
0COOEHHO BaHaIMsl U HUKEJSI, KOTOPbIe aCCOLMUPYIOT B HEDTAX ¢ achaibTOBO-CMOJUCTHIMU KOMIIOHEHTAMU. DTU
CBOIiCTBA HE(TH CYILIECTBEHHO CHUXAIOT KOX(DOUILIMEHT ee N3BJIeUeHHsI, B CBSA3U C YeM pa3paboTKa METOJOB MOBbIIIIE-
HUS KoaddulMeHTa U3BaeuyeHus: HedTH, SIBJISIETCS aKTyaJIbHOM U 3HAUMMOM 3anaueii. OnucaHa pa3paboTaHHAas aBTO-
POM M KOJJIEKTUBOM McciienoBaTeneil Ka3zaxckoro HalimoHaJbHOTO TexHUYecKoro yHusepcutera uM. K. Carmaesa
TEXHOJIOTUS MOBBIIIeHUs KO3 dULIMEeHTa 3BIeUeHMs] He(TH, B OCHOBE KOTOPOI1 JIEXUT Pe30HAHCHO-BOJHOBOE BO3-
neiictBue (PBB) Ha BeicokoMoieKyIsipHble coeinHeHUs1 HedTu. [IpuMeHeHue PBB BbI3biBaeT 1eCTpyKIIMIO BBICOKOMO-
JIEKYJISIPHBIX COEAMHEHU I, YTO MPUBOJIUT K 3aMETHOMY CHUKEHUIO BI3KOCTH, YBEJIMUEHUIO COIePKaHWSI HU3KOMOJIe-
KYJISIPHBIX COEIMHEHU U CTTOCOOCTBYET MHTEHCU(UKALIUU JOOBIYM BbICOKOBSI3KOI HEDTH.

KiroueBble c10Ba: mpupoHble OMTYMBI U TSDKeJbie He(TH, pe30HAHCHO-BOJHOBOE BO3JeCTBUE, He(TeoTAaYa.

Pecrybnuka KazaxcTtaH yBepeHHO BXOAUT B JIU-
Ty MUPOBBIX TTIPOU3BOAMTENEH YIIIEBOAOPOAOB. 3a TO-
JIbl HE3aBMCHMOCTH CTpaHbl YPOBEHb JOOBIYM HEDTH
BeIpoc moutu B 4 pasza — ¢ 20 muH T B 1994 1. 1o
80myH T B 2010 T. B 0003pUMOM Oyayiiem IIaHM-
pyeTcsl yBenudeHne MOO0bYM He(TH TPaKTUUECKH B
2 pasa, 11T 4ero HeoOXOOMMO pacllupeHHne pecypc-
Hoil Ga3wml [4—6, 13]. Hanpumep, B 2010 r. ObLIO
OTKPBHITO MeCTOpOXAeHHe He(TH B Ipeaeaax Ooka
Jluman. 3anexp pacmojaraeTcsi Ha OXKHOM CKJIOHE
COJITHOTO KymoJyia HoBoOoraTMHCKa M HaxXOOWUTCS B
HETIOCPECTBEHHON OJIM30CTU OT pa3padaTbIBAEMOTO
[M®d “DmbamyHaiitaz” HePTIHOTO MECTOPOXKICHUS
HoBoGoratunckoe. B mae 2011 1. 011 TOTYyYeH (hOH-
TaHHBIN MTPUTOK HE(TU W ra3a Mpu UCIIBITAHUM TIeP-
BOI pa3zBeNOYHOU CKBa>KWHBI B KApOOHATHOU TOJIIIE
KT-2 na mectopoxnenum Ypwuxrtay [2]. Ilepcrek-
TUBHBIC T€OJIOTMYECKUE PECYpChl YIJIEBOIOPOIAOB Ha
OTKPBITOM 3aJieXXh CcOCTaBsIIOT Oonee 200 MJH T.
HauGonee 3HaUYUTEIbHBIA MPUPOCT 3aMacCOB CIAEAYET
oxuaath 3a cueT pecypcoB Kacnuiickoro mops. o
HenaBHero BpeMeHM Pecryonuka KaszaxctaH, numero-
1mast 6oyiee YeM BEKOBYIO MCTOPUIO Pa3BUTHST HEDTSI-
HOWl WMHIOYCTPUM, HU pa3y He IMPOBOAMIA MOPCKHE
pa3paboTKu.

ITo mporHo3am, B 2020 1. ypoBeHb KOHCOIWIM-
poBaHHO# moObM B KazaxcraHe MOXeET HJOCTUTHYTH
132 maH T/Tom. B 3T0if CBSI3M pa3paboTKa METOIOB
MOBBIIIIEHNST KO2(dUIIMeHTa W3BIACYCHUST HeDTH
(KWUH) sBnsgeTcsa akTyaJdbHOW M MpPaKTUYECKU 3HA-
YMMOWM 3aJa4ueil.

Kak n3BecTHO, n3BjeueHre HepTH (OLIEHKA TTOJI-
HOTBI MCMOJIb30BaHMS 3aIlacOB MECTOPOXICHUS) —
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9TO OTHOIIEHMWE BEJIMYMHBI TOOBIYM K OalaHCOBBIM
3aracaM, KOTOpOe 3aBUCHT OT BSIZKOCTH He(TH, KOJI-
JIEKTOPHBIX CBOCTB BMEIIAIOIINX ITOPO, PEXKUMOB 1
METOIIOB MHTEHCU(PMKAIIMU TIPY IKCITyaTalluy 3ajie-
xu. Uspneyenune Hedptu konebdmercsa or 30 go 70 %
110 KOHEYHO! HedTeoTnaue [5, 6].

Ho6wBaemast B Kazaxcrane Hed)Th B OCHOBHOM
BBICOKOBSI3Kasl, TSIXKeJIast, COCTaBIISIET KATETOPHUIO He-
TPaaUIIMOHHBIX PECYPCOB C BBICOKMMM COIEPKaHUSI-
MM METaJJIOB, acCOIMMPYIOIMX ¢ acdaabTOBO-CMO-
JUCTHIMM  KOMITOHeHTamMu [8, 9, 11, 12]. Bt
cBoOMiCcTBa HedTel cymiecTBeHHO cHIXatoT mx KMH —
B cpeaHeM 10 30 %. [l cpaBHEHUS Ha TEPPUTOPUM
Poccuu cpemnuit mokasarenb KMH 3adukcupoBan
Ha ypoBHe 33 %. ITocKoJIbKY B HACTOSIIIEE BpeMs B
Kazaxcrane okoyio 70 % HedTH ocTaeTcs He M3BIIe-
YeHHOU M3 HeAp, IO TIPOrHO3aM, o0Iast o0srJa Hed-
TH W Ta3oBoro KoHaeHcata B 2015 r. mocturaer
95,0 MmH T, B Hempax ocTaHercsa 221,7 MIH T He
W3BJICYCHHBIX HeTH M ra3oBoro KoHaeHcaTa [2].
PazpaboTka ¥ MpuMeHEeHNE HOBBIX TEXHOJIOTUU TO-
3BOJISIT MCTIOJIB30BATh “OCTAaTOYHBIE 3aMachl” I pas3-
BUTHUS PECYpPCHOM 0a3bl M MOBBILIEHUST TOOLIYM, YTO
0COOEHHO aKTyaJIbHO TIPU TTOBBIIIIEHNH 1IeH Ha HEDTh.

B HedTe1o0BIBaIOIINX CTPaHaX aKTUBHO MCITOJIb-
3ytoTcsd TexHojoruu ypennuennss KMH kak uHCTpy-
MEHT [JIsI TIOJYYeHMs IOTOJHUTEIbHON TOOBYM
HedTHn. BceBO3MOXHBIE METONBI YBETMYEHMST HedTe-
otnaun (MYH) mmpoxo ucronsdytorcs B CIIA, Ka-
Hane, BeHecyane, MHnoHe3uu, a Takxke B Kurae, rue
B T€UEHME TOCIEIHUX 5—6 JieT peasm3oBaHo 36 1po-
€KTOB ¢ ucnojb3oBaHuemMm MYH u mnoaydeHo
30,7 MaH T momoHUTENbHON HedTH [1].
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Kaxnag u3 texHonoruit MYH xapakrtepusyetcs
cenMOUUIHBIMU YCIIOBUSMU TTPUMEHUMOCTH, METO-
JaMy BO3IEMCTBMS Ha TPOAYKTUBHBIC TUIACTBI, TH-
IIOM MCIIOJIb3yeMbIX pabOo4YMX areHTOB (peareHTOB),
pa3HbIM YPOBHEM 3Hepro3aTpar, pas3iudyHoil cebe-
CTOMMOCTBIO JOOBIYM JOTIOTHUTEIBHO M0O0BIBAEMOM
HedTH, a TaKke BpeMEHEM JOCTHXKEHMS pe3yiabTaTa
Mo yBeJm4yeHuIo HedTeoTnauu. [IpakTuuecku Bce 13
M3BECTHBIX TexHoJIornii MYH mocratrouHo 3aTparTHHI,
HCIIOJIb3yeMble paboure areHThl, peareHThl — JI0pO-
TOCTOSIIINE, a CE0ECTOMMOCTD TOMTOJIHUTEIBHO JOOBI-
Baemolii HedTr ¢ mpumeHeHneM MYH nHa 20—40 mos.
CIIIA 3a Gappenb BbIlIe TT0 CPaBHEHWIO ¢ HE(DTHIO,
MOOBIBaEMO TpamuIIMOHHBIMKU MeTomaMu [ 3]. IToBbI-
LIeHWe CTeMeHN M3BJIedyeHus Heptu Ha 1 % paBHO-
3HAYHO OTKPBITHIO MECTOPOXICHUSI C TMTAaHTCKUMM
3amacamu [6].

B Hacroseir craThe MpuBeneHa pa3paboTaHHas
aBTOPOM M KOJIJIEKTUBOM HccienoBareeit Kazaxcko-
ro HAUMOHAIBLHOTO TEXHWYECKOTO YHHMBEpCHUTETa
nMm. K. CarmaeBa [7] TexHOMOTHSI PEe30HAHCHO-BOJI-
HoBoro BoszaelicTBus (PBB) Ha BbIcOKOMOMEKYIIsSIp-
HbIE COCIMHEHUS C 1IEJIbIO MX AECTPYKIMHU IJIST CHU-
KeHus1 Bs3kocTu. PBB moppa3zymeBaeT paBeHCTBO
YacTOT BHEIIIHETO BOJIHOBOTO BO3IEHCTBUS M COO-
CTBEHHBIX YaCTOT KOJe0aHUM OONBILIMX MOJIEKYJ 00-
pabaTpiBaeMbIX OO0BEKTOB. 3aTpaThl QHEPTUU Ha Ne-
CTPYKIIMIO 3TUX MOJIEKYJ B PE30HAHCHOM peXHUMe Ha
2 mopsaka (B 100 pa3) MeHbIle, YeM IIPU BOJTHOBOM
00paboTKe M3BECTHLIMM CIIOCOOAMMU.

DKCcIiepuMeHTaIbHbIE MCCICIOBAHMS, TTPOBOIM-
MbIe Ha He(TH MecTopoxaeHus Kymkonb, comepka-
ekt 10 15 % napaduHoB, IMoKa3ajiu, 4To oopaboTKa
PBB mno3Bonuiia yBeIUMYUTh COAEpXaHUE OCH3MHA B
HehTH Ha 74 % TIpU MPAKTHUECKU TOJTHOU JAECTPYK-
UK BeICOKOMIaBkux napagpunos C,—C,,

Hamu mosrydeHbl 3KCIIepUMEHTaJbHbIe TaHHBIE
Ha IBYX pa3pabOTaHHBIX M U3TOTOBJICHHBIX IKCIIEPH-
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MEHTaJIbHBIX ycTaHOBKax: PBB mpm arMmocdepHoOM
JIaBJICHUW M B KaMepe BBICOKOTO MaBJIEHUS C Tepe-
MEHHbIM 00BeMOM. PBB wm3ydanoch Ha mByX BUOax
BBICOKOBSI3KOI He(pTH M3 MecTtopoxneHuit KyMmkoib
n Kapaxanbac, a Takxke Ha BOTOHE(hTSIHON CMeCH.

Bpems oopabotku PBB — 30 mun B n1aboparop-
HBIX ycioBusax. [ImoTtHOCTh HedTH, 00paboTaHHOM
KaBUTaIllME B KaMepe BBICOKOTO IaBICHUS U pa3psi-
XKEHWUS, C YBEJIMUCHUEM BpeMEeHU 00pabOTKU T MOHO-
TOHHO YMEHBIIIAETCsI, B TO BpeMsI KaK IUIOTHOCTb CMe-
CH C YBEJIMYEHVEM T BHaJajie YBEJIMUMBACTCS, 3aTeM
HauMHaeT CHIDKaThcs. Bo3HMKaeT Bompoc, 3a cYeT
Kakmx (haKTOPOB MPOUCXOIUT N3MEHEHNE TUIOTHOCTH
W BSIBKOCTU He(PTH U BOMOHEMTSIHONW CMecU TOcCie
00paboOTKM KaBUTaIlMEel B KaMEPE BBICOKOIO JaBJIE-
HUS U pa3psIKeHUSI.

C 2T0i1 11eJIBIO TTPOBEAEHO XpoMaTorpaduieckoe
HCCIIeI0BaHNE UCXOMHOM 1 00pabOTaHHOM pe30HaHC-
HO-BOJIHOBBIM BO3AeiiCTBMEM He(hTH M BOAOHEDTS-
Ho#t cMecH (puc. 1, 2). CpaBHeHHE pe3yIbTaTOB 3KC-
MeprUMeHTa IMOKa3ajlo, YTO COCTaB He(PTU 3aMeTHO
W3MEHWJICS — YMEHBIIMJIOCh COAEPXKAHME TSKEJIBIX
YIJIEBOJOPOIOB.

[Ipumenenre PBB B yiabTpa3ByKOBOM Jduamna3oHe
9¢hGEeKTUBHO 1T  BhICOKOIApaHUCTBIX HeDTei.
JHaxe ecau B coctaB HedTr BXoauT 1—3 % napaduHos,
HO BA3KOCTbh HUXe 20 MMm?/c, ucnionb3oBaHue PBB 1ie-
JIeco00pa3Ho, TTOCKOJIBKY 3TO MTO3BOJISIET 3HAYUTEIHHO
TIOBBICUTD IEOMT CKBaXXMHBI. JlecTpyKius mapahuHOB
TPUBOIUT K YBEJIMICHUIO COAEPKAHUS CBETIIBIX (ppaK-
LW, 9TO CITOCOOCTBYET CHIDKEHUIO BI3KOCTH 100BIBae-
MO HE(PTU M POCTY NeOUTAa CKBAKUHBI.

Hampumep, Ha MecTtopoxxaenuu Kaparan B ATbI-
payckoit oomactr Ha mryomHe 1400 M ruractoBast TeM-
nepatypa coctaBisuia 57 °C, IIIOTHOCTG TIPU TIACTO-
BoM aaBieHuun — 0,8218 r/cm3, neOUT CKBaXMHBI —
2 m3/cyT. Ilocime obpabotku PBB meOut ckBaxkmHBI
yBeamumiics mo 12 m3/cyt. MaccoBas noist napaguHa
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Puc. 1. Xpomatorpamma KyMKOJIbCKOW He(dTHU (MCXOmHAs)
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Puc. 2. XpomaTtorpamma cMecu KyMKOJIbCcKoilt Hedtu ¢ 3 %-M pactBopoM NaCl, o6paboTaHHOI B Kamepe BbICOKOIO JaBJICHMS U
paspsiKeHUsI pe30HAHCHO-BOJIHOBBIM BO31eicTBMEM. BpeMst 00paboTku 1 = 60 MUH

B HedTtn coctaBuna 1,38 %. 3arpyOHOe maBiieHue
MmoaHsI0oCh ¢ 1 mo 8 aTm.

HeobOxonnMo OTMETHUTH, UYTO ACCTPYKIIMS Tapa-
¢uHOB TTporcxonuT Ha yactore PBB, KoTopas momu-
MO cocTaBa He(TH 3aBUCUT OT TeMmrepaTypsl. Ecim
HE YYUTHIBATH 3TOT (PAaKTOp, TO BMECTO MECTPYKIIMHU
MOXHO BBI3BaTh CHHTE3 TSIKEIbIX (hpakiMii MoJie-
KyJI, ¥ CKBaXXrHa TiepecTtaHeT (pyHKIIMoHupoBath. Ha
MecTopoxneHun KaparaH B coceqHelt CKBaXKMHe, TIe
HedThb ¢ myounasr 1138 M umena temnepatypy 49 °C,
BO3AEMCTBUE KOJIeOaHU T MPUMEHSIEMOI paHee 4acTo-
THl TIPUBEJIO K 3aKYyIOpPKe CKBaXXWHBI, U He(DTh HE
MOJHMMAJAch 0 HAIOPHO-KOMIIPECCOPHON Tpyoe.
CkBaxmHa mnepectasia (yHKIMOHMPOBATh. TOJIBKO
nocye npumeHenuss PBB ynanoce BocCTaHOBUTH €€
paoorTy.

B onbiTax Ha Ipomeicie Bpems Bo3aelictBus PBB
coctasstio 20 4. ITocie o6padborkm PBB mosbieH-
HBII 1eOUT CKBAXXWHBI HAOMIOOAJICS B TEYEHME IIEC-
TH MECSIIEB.

J71st nHTeHCU(DUKAITMN TIpoIiecca NeCTPYKIINK TSI-
JKEJIBIX MOJIEKYNT He(TH, HAIIpUMEp Ha MECTOPOXKIEe-

ausgx Kamamkac, Kapaxan6ac, by3aun CeBepHbie,
HeoOXoanM Apyroii crekrp yactor. ComepkaHue OK-
CHMIIOB BaHAaIWsI B HE(PTU STUX MECTOPOXICHHI CO-
CTaBJIIeT cOOTBeTCTBeHHO 92,04; 73,87; 87,91 Mr/KT,
YTO HApPSAY C HAJTMUYNEM CMOJI, TapachMHOB U acharb-
TEHOB TIPUBOAUT K 3HAYUTEJIIBHOMY POCTY BSI3KOCTH
HedTu. Hanmpumep, HECMOTpsT Ha TO 4YTO B HeDTH
MectopoxneHust Kymkonb comepxkurcst 14,4 % mapa-
¢una, Kapaxanbaca — 3,1 %, Kamamkaca — 5 %,
by3aueit CeBepubix — 1,77 % (tabn. 1), a 1oast cMoJ
n achaabTeHOB PasHMUTCSI HE CTOJb 3HAYUTEILHO,
BSIBKOCTh KYMKOJIBCKOW He(dTW 3HAYUTEIHPHO MEHb-
e, 4eM BI3KOCTh HedTn Mectopoxaenuit Kamam-
kac, Kapaxanbac, Kaparan u bysaunm Cesep-
HeIe [10].

Cienyer OTMETUTh, YTO JJIsT He(hTeil MECTOPOXK-
nenuii byzaun CesepHoie, Kapaxanbac nu Kamamkac
BCJICICTBME BBICOKOW BSI3KOCTU, 3HAUEHHME KOTOPOi1
SIBJISIETCSL ONpPENESIONMM ITpu Beioope yactoT PBB,
VJIBTPa3BYKOBOI auamna3oH He 3(pdeKTuBeH.

YIbTpa3ByKOBOM NMama3oH BOJHOBBIX KoJieba-
HUII OTHOCHUTCSI K MEXaHUIECKUM CITIOcO0aM BO3meii-

Tabauua 1. Dusuxo-xumuueckue ceolucmea UCCACO08AHHbIX Hedmell

M [InoTHOCTH [Mapadumnsl, Cnorb Acoanbrensl, | KunemaTtnueckas
CCTOpOHICHTE mpu 20 ° C, xr/m? % CeHHKaE/eHeBHe’ % Bs3kocTh Ipu 20 ° C
(]

Kymkonb 810,4 14,4 7,6 0,1 8,0
Kanamkac 901,1 5,0 18,6 4,7 111,7
Kapaxanbac 938,2 3,1 22,7 5,9 262,4*
Kaparan 821,8 1,38 10,39 0,08 16,9
byszaun

940 1,77 19,1 5,1 178,3
CeBepHble

* TIpu 40 °C.
© JI. Hykenos
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Puc. 3. IameHeHue temmeparypbl HepTH Mectopoxaenus: Ka-
JlaMKac Mpu BO3JACHCTBUM PaTMOBOJHOBBIMU KOJIEOAHUSIMU AT
M MpU OTCYTCTBMU TaKOBOTO pexuma

crBus. [IpuMeHeHUe yabTpa3ByKa IS BBICOKOBSI3-
KUX He(dTeil He TPUBEIO K 3aMETHOMY CHIDKCHUIO
BSI3KOCTH, 3HAYEHNE KOTOPOM OYEHBb BaXKHO JJIST YBE-
auuenns KWH.

Hampumep, BSI3KOCTh HEMDTU MECTOPOXIECHUS
Kaparan nipu PBB camsunace Ha 8—10 %, uT0 B mpo-
MBICJIOBBIX YCJIOBUSIX TTO3BOJIMJIO YBEJIMUUTH TEOUT B
6 pa3. CpaBHUM JIaHHBIC IS HeTe MeCTOpOXIe-
auii Kaparan un Bysaun CeBepnbie. [Ipn maccoBoit
none napacduHa coorBeTrcTBeHHO 1,38 1 1,78 % B3~
KOCTh paznmyaetcs 60osiee yem B 10 pa3. YToObl BbI-
3BaTh MECTPYKIMIO TSKEJIBIX MOJIEKYJ C OOJBbIINM
comepxaHueM ac(haabTeHOB, MEXaHUIECKUX KoJieba-
HUII BHO HemoctatoyHo. HeobGxommMo mepexonmnThb
K IPYrOMYy BUAY BOJHOBOTO BO3IEWCTBUSI.

Hamu mcciaemoBaHbl 3JIEKTPOMarHUTHBIE BOJTHO-
BBbIE KOJIEOAHMSI, BO3AEUCTBYIONIME Ha HE(PTh MECTO-
poxnenust Kamamkac. C 310 11ebI0 OBIT pa3pabo-
TaH 1 U3rOTOBJICH T€HEPATOP PATMOYACTOT C ITUPOKUM
CHEKTPOM WM3MEHEHMs] OT EeOWHWI[ Merarepil I0
200 MTI [7, 13]. BxogHasts MOIIHOCTH Te€HEpaTopa
coctaBisma 45 Bt. C ygeToM TOTO YTO B HArpy3Ky
TeHepaTop pagrovyacToT OTHAaeT MOIIHOCTH 45 Bt
TOJIBKO Ha MaKCHUMaJbHO TE€HEPUPYEeMOM 4YacTOTe
200 MTI1, a Ha OoJjiee HM3KMX YacCTOTaX MOIIHOCTh
CHUXaeTCsl, ObUTM MPOBEACHBI OIBITHI IJIsI OTIpeaese-
HUsI pPE30HAHCHBIX KoJjiebaHuit Ha vacTtoTax 40—
140 MT'1. IlockombKy B HEKOTOPBIX CKBaxKMHaX
¢bukcupyeTcs cojeHas IacToBasi Boaa, ObIIIO McCie-

noBaHo BivsgHUE PBB Ha necTpykiuio coaeHoi BOABI
1 BBICOKOBSI3KYIO He(hTh, a TaKXe Ha UX CMECh.

B pe3oHaHCHOM peXume TemIleparypa BOIBl M
He(dpTn 3amMeTHO Bo3pactaeT (puc. 3). Bror 3pdekT
MOXHO HCITOJIb30BaTh B BOAOTIOAOTPEBATEISIX, BOIO-
TPeMHBIX KOTJIaX M Ileyax HarpeBa Ha MarmcTpajib-
HBIX He(hTeTTpOBOAaX KaK 9KOHOMUYHBIN 1 9KOJIOTH-
YeCKU O€30ITaCHBIM.

[1pn meiicTBUM BOJHOBBIX KOJieOaHWIT Ha BOOY B
cllyyae pe3oHaHCa MOTYT pa3pyliaThCsl BOXOPOIHBIC
cBs3u. B Xmmkoli Bome, KaK yKa3bIBaJIOCh paHee, 3a
CUYET BOAOPOMHBIX CBSI3€H CYIIECTBYIOT acCOIMATHI
[H,O(H,0)x], roe x uamenserca ot 1 go 3. Accouua-
THI MOTYT Pa30MBaThCs TIPU BOJTHOBBIX BO3IEMCTBUSIX.

J1J1s1 TOro 4ToObl BOCCTAHOBUTH BOAOPO/I, T. €. Me-
peBecTH B Ta3000pa3Hylo a3y, HEOOXOAUM BOCCTa-
HOBUTEb. B MaHHOM ciiydae 3TO MOXET OBITh IIMH-
KOBasl IIbUIb, KOTOpas MpPW 3HEPTETMYECKOM yaape
(BuOpanmy MM KojiebaHWSI) MOXET BOCCTAaHOBUTH
KaTHMOH OKCOHMS IO aTOMapHOTO BOIOpOMA, B MaJib-
HelileM peKOMOMHUPYeMbIi B MoJIeKyJsipHbIid. Cire-
IyeT OTMETHUTh, YTO B BOJTHOBOM I10JI€ BOCCTAHOBUTE-
JIeM BOAOPOIA MOXKET CIYXHUTb pacTBOP COJIH, T. €.
IUIST TIOJTYYeHMST BOIOPOAA MOXKHO MCITOJIb30BaTh MPU-
POIHBIE 3JEKTPOJNTHI, HAITPUMEP MOPCKYIO BOIY, CO-
JICHYI0 TOI3eMHYI0 Bomy M Ap. s mpoBepKM BOC-
CTAHOBJIEHUWSI BOIOPOAA MO ra3000pa3Hoil (popMbl B
MPUCYTCTBUU COJIM TIPOBEACH CPAaBHUTEIbHBIA IKC-
MEPUMEHT 10 HU3KOYaCTOTHOMY PE30HAHCHOMY BO3-
NEVCTBMIO Ha BOLY pa3IWMYHONW MUWHEpaaIn3auu
(Tabmn. 2).

Kak BugHO M3 Taba. 2, MaKCUMaJIbHOEC M3MEHE-
aue pH mocne PBB dukcupyercs B uyncToir nucTuii-
JmpoBaHHO Boje. C yBeInUeHMEeM MUHEpaIu3alun
BoIbl M3MeHeHue pH ymeHbIaetcs, T.e. Haauume
COJIM B BOMHOM PacTBOpE MPUBOIUT K BOCCTAHOBJIE-
HUIO BOAOPOIA, U YeM OOJIbllie MUHEpaIu3alus, TeM
0oJIbIIIee KOJMYECTBO BOAOPOIa BOCCTAHABIMBAETCS.

B 30He PBB B pamnmo4acTOTHOM CHEKTpe BIMS-
HUS Ha HePTh Ta3000pa3HBIA BOIOPOI HEOOXOAWM
111 BOCIIOJTHEHMA HenocTtaromero H, nmpu nectpyximm
BBICOKOMOJIEKYJISIPHBIX COETMHEHU, YBETMUEHMST CO-
JIepKaHWsI CBETIbIX (ppakimit M, KaK pe3yabTaT, CHU-
xeHnus Bs3koctw m nosbimeHUST KMH. CormacHo
9KCIIEpUMEHATbHBIM JaHHBIM O BIWSHHUU pagrovac-
totHOoro PBB Ha cmech MuHepanuszoBanHoit (10%-oi
NaCl) Bogsl U TSKeJI0M BHICOKOBSI3KOIT He(TH, BI3-
KOCTh He(pTH cHmXkaercs B 2—2,5 pa3sa.

Tabauua 2. Bausnue pe3oHaAHCHO-804H06020 6030elicmeus HA 600y pPA3AUMHONU MUHePAIU3AUUU
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B
JluctunmupoBanHas Boga OAQMPOBO/IHAZ BOXA 3%-i1 pactBop NaCl
(cmaboMuHepan30BaHHAs )
pH pH nocne pH pH nocne pH pH nocne
HCXOMHBIH PBB ApH HMCXOIHBIN PBB ApH HMCXOIHBIN PBB ApH
6,3 8,1 1,7 6,5 7,6 1,1 7,97 8,36 0,39
© JI. Hykenos
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Bce npuBeneHHbBIE BBIIE PE3YIBTAThl UCCIIEI0BA-
HUlt 1Mo HM3KodyacToTHOMY PBB 1o3BojsiioT yTBEp-
XIAaTh, YTO C MOMOIIBIO HU3KOYACTOTHOM KaBUTALIUKA
MOXHO M3MEHSITh (PM3UKO-XMMUUECKIE CBOMCTBA BbI-
cokorapa(GuHUCTON BRICOKOBSI3KOI HE(TU. YUUTHIBAS,
YTO HU3KOYACTOTHBIE KOJIEOAHUS PACTIPOCTPAHSIOTCS B
cpelle Ha 3HAYUTEJbHBIE PACCTOSHUS, W MCITOJIb3YS
JJIMHHOBOJHOBBIE PE30HAHCHO-BOJHOBBIE BO3IEH-
CTBUS, MOXHO TMOBBIIIATh O€OUT CKBAXWH WU YIyd-
1IaTh Ka4yeCcTBO M3BNIekaeMoil HedTu. [lon nefictBuem
PBB yBemumicst IpoIeHT BBIXOAA CBETIBIX (hpaKIimit
Hedtn MectopoxnaeHuit Kymkomp m KapaxanoOac,
a TakKXe UX CMECU C MUHEPATU30BaHHOM BOIOM.

Takum obOpa3zom, Ha mpUMepe U3MEHEHUS KOM-
MOHEHTOB HedTH ToKasaHo, uro PBB mpmBomnT K
JECTPYKLIMKA BBICOKOMOJIEKYISIPHBIX COCIWMHEHUM,
YBEJIIMYEHUIO COMEPXKAaHUS HU3KOMOJEKYJISIPHBIX CO-
eIMHEHNI W CTIOCOOCTBYET MHTEHCU(DUKAIIAS TOOBI-
Y1 BBICOKOBSI3KOI HE(DTH.
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METOAM NIABUIIEHHA KOEDINIECHTA BUWIYYEHHA HA®THU (HA ITPUKJIAII HA®T KA3AXCTAHY)

. Hykenoe

Llenmpanvha Komicia 3 po3eidku ma po3pobku Kopucrux konaiun Minicmepcmea nagpmu ma ea3zy Pecnyonixu Kazaxcman,
npocnexm Kabanbau 6amupa, 19, m. Acmana 010000, Pecnyonixa Kazaxcman, e-mail: nukenov_d@mail.ru

PosrisiHyTo npobemMu KOMITJIEKCHOTO BUKOPHCTaHHS HETPAAULIIMHUX PECYPCiB BYTJIEBOJHEBOI CUPOBUHM Pecry0utiku
Kazaxcran — npupoaHux 6iTyMiB i Baxkkux HadT. HadTa KazaxcTaHChKUX pOAOBUIILL ITEPEBAXKHO BUCOKOB SI3Ka, BAXKa,
HaJIEXKUTh 10 KaTeropii HETpaauLIiiHUX pecypciB 3 BACOKMM BMiCTOM MeTaJliB, 0COOJMBO BaHAIIIO i HiKeJllo, 1110 aco-
11i1010Th y HaTax 3 achaabTOBO-CMOJIUCTUMU KOMITOHEeHTaMU. Lli B1acTMBOCTi HA(T iICTOTHO 3HUXYIOTh KOEMDILIIEHT iX
BUIOOYTKY, TOMY pO3po0OKa METO/IiB MiABUILIEHHS KoedillieHTa BUIydyeHHS HAaDTU € aKTyaTbHUM i 3HAUYLIUM 3aBAaH-
HaM. OnucaHo po3po0JieHy aBTOPOM i KOJIEKTUBOM JOCTiNHUKIB Ka3zaxchbKoro HallioHaJIbHOTO TEXHIYHOIO YHiBepCUTe-
1y iM. K. CaTnaeBa TexHOJIOTiI0 MiABUILIEHHS KoedillieHTa BUITyYeHHsSI HAaTU , OCHOBOIO SIKO1 € pe30HAHCHO-XBUJIbO-
Buit BriMB (PXB) Ha BUcCOKOMOJEKYISIpHI crmonyku HadTu. 3actocyBaHHsi PXB 3yMoBioe pecTpykitito
BUCOKOMOJIEKYJISIDHUX CITOJIYK, 1110 IPUBOAMUTD 10 MTOMITHOTO 3HUXEHHS B’I3KOCTi, 301/IbLIIEHHST BMICTY HU3bKOMOJIE-
KYJSIpPHMX CHOJYK i cripusie iHTeHcUdiKalii BUA0OYTKY BUCOKOB’SI3KO1 HA(TH.

KirouoBi ciioBa: mpuponHi 6iTymMu i Baxki HaTH, pe30HAHCHO-XBWIbOBUY BILJIMB, HadTOBIATaYA.

© JI. Hykenos
ISSN 1684-2189 TEOIHD®OPMATHKA, 2014, Ne 1 (49)

23



METHODS OF ENHANCED OIL RECOVERY (ILLUSTRATED WITH KAZAKHSTAN OILS)

D. Nukenov

Central commission on development of minerals of Ministry of oil and gas of Republic of Kazakhstan,
Kabanbay batyr ave, 19. Astana, 010000. Republic of Kazakhstan, e-mail: nukenov_d@mail.ru

Presented here is the integrated use of non-traditional hydrocarbon resources of the Republic of Kazakhstan, natural
bitumen and heavy oils. Kazakhstan - produced oil is mostly heavy, high viscous, and belongs to the category of non-
traditional resources with a high content of metals, especially nickel and vanadium, that associate in crude oils from
asphalt-resinous components. These properties of crude oils significantly reduce the ratio of its extraction, so the
development of methods of enhanced oil recovery is relevant and practicable. Developed by the author the article describes
a technique and a team of researchers from the Kazakh K. Satpayev National Technical University, for enhancing oil
recovery, based on the resonant wave effect (RWE) on high-molecular oil compounds. It is shown that the RWE causes
destruction high-molecular compounds, which leads to much lower viscosity, increases the content of low-molecular
compounds, and contributes to the intensification of heavy oil production.

Keywords: natural bitumen and heavy oils, the resonant wave effects, oil recovery.
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