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['nymenve CKBakKUH MPEICTaBISIET COOOM KOMIUIEKC MEpPOIPHUATHI 1O BHIOODY,
MPUTOTOBJICHUIO W TEXHOJIOTUH 3aKAaYKM B  CKBAXKHHY CIEIUAIBHBIX >XUIKOCTEH,
oOecreynBaIMX 0e30nacHoe U 0e3aBapHuitHOE MTPOBEACHUE PEMOHTHBIX padoT.

['nmymenue KaXXaoil CKBaXXMHBI, JaXe B  MpeaesiaXx OJHOM IUIoliaau, TpelOyeT
0CcO000r0 MHJIUBUAYAJIBHOTO MOJIXO0/a, YTO BBI3BIBAET HEOOXOAUMOCTh UCIOJIH30BAHUEM
IpyU  PEMOHTHBIX paboTax TaKuX SKUJIKOCTEH, KOTOphie OBl CIOCOOCTBOBAIH
COXpaHEHUIO0 KOJUIEKTOPCKUX CBOMCTB MpH3a00WHON 30HBI TUIacTa MPOTYKTHUBHBIX
CKBaXUH.

PanronanbHbI BBHIOOP JKUIKOCTEW TIIYIICHHS, MPOBEACHHBIA C YYETOM TOPHO-
reOJIOTUYECKUX M  TEXHUYECKUX YCJIOBUH pabOThl CKBXHH, CIIOCOOCTBYET
MIPEIOTBPALLIECHUIO TAKUX OCJIOKHEHNMH, Kak Toryomenue JKI' mpoayKTUBHBIM ILIACTOM,
CHIKEHUE MPOJYKTUBHOCTH CKBAXKUH B MOCJIEPEMOHTHBIA MEPUO.

['nymenve HeTSHBIX CKBaXKUH B OCHOBHOM OCYIIECTBIISIETCS TIACTOBBIMU BOJAMU
U COJIEBBIMU PACTBOPAMHM, CKJIOHHBIMHU K 0OOPa30BaHUIO BSA3KUX CTOMKUX BOJOHE(DTIHBIX
aMmynbcui (Tadm. 1).



Tabmuma 1

O06pazoBaHue 3MyJIbCHH IJIACTOBBIX BOJ ¢ HEDTAMU

Xapakrepu- B3aumopeiicTBue ¢ peareHTaMu
CTHKa HEPTHU [TnacToBast Boga MXT (T'd-1
Mecro- IJIO0T- BSI3- IJIOT- | MEX- Xapax- BSI3- ¢ koHIIL. 1%)
POXKICHHE HOCTh | KOCTh | HOCTh | (hasHOE Tep KOCTh | MEX- Xapak-
r/em® | mIlac | r/em® | nars- AMYJIb- Mmlla.c | dasnoe Tep
KEHHE CUu HaTS- IMYJIIb-
MH/m KEHUE cuu
MH/m
Iepgo- 0,905 | 48,37 1,05 35 IUIOTHAs 365 0,516 | smynbcum
P 1,19 | 30 iskan | 296 | 0,870 He
Makckoe
OMYJIBCHS oOpasyer
o — 0,906 | 39,51 1,05 20 BsI3Kas 153 0,293 | smynbcuu
1,19 22 ycroiumBas | 132 0,578 HE
CKOe
OMYJIBCHS oOpasyer

['my6okoe NpOHMKHOBEHHUE COJIEBBIX PACTBOPOB B IUIACT C 0OPa30BaHUEM 3MYJIbCHUIL
C He(pTIMH TPUBOAUT K CHIDKCHHUIO MPOHHUIIAEMOCTH KOJIIEKTOpa i (pribTpanuu
He(TU B MOCHEPEMOHTHBIN nepuoy (Tadn. 2).

Tabnuna 2
Pesynbrarel punbTpanuu HedTH Yepe3 MeCUaHuKu
XapakTepucTHKa [IpoHuiiaeMoctsb 1o HePTH D=
obpasia Pearenr 10 rocJe =K /K
Kip Kiop BO3JICUCTBUSA BO3JICHCTBUSA H.el.
ML JLen. Ky, MJ1 K ipiz.7, MJL
47,0 0,126 HDeCHas Boa 8,7 2,7 0,31
44,5 0,08 P A 2,0 0,6 0,3
pactBop CaCl;
115,2 0,174 0=1200 K/’ 21,0 13,2 0,62
mactoBas Boga+CaCl;
61,0 0,118 0=1180 kr/n® 6,2 4,1 0,66
65,5 0,123 I'd-1(0,1%) 9,9 9,4 0,99
46,7 0,06 miactoBas Boga+CaCl, 53 5,44 1,0
p=1180 xr/m°

VYxynuienne kosuiekTopckux coictB nopon 1311 compoBoxkmaeTcs AIUTEIbHBIM
NEPUOJIOM OCBOEHUSI M BbIBOJIA CKBOXHH HA PEXUM U, COOTBETCTBEHHO,
3HAYUTEIBHBIMU MOTEPSMHU HEPTH.

C nenpro ycrpanenus HeratuBHoro BiusiHUA Ha 11311 conmeBbix pactBopos, B OO0
«ITepmHUTINHEDTH» pazpaboTan xumpeareHT KoHIleHTpaT ['D-1, Hebobiue 100aBKH
KOTOpPOrO B IJIACTOBBIE BOJBI M COJIEBBIE PACTBOPHI MO3BOJSAIOT CHU3UTH MeX(paszHOoe
HATSDKEHUE Ha TpaHuIle ¢ HeTAMU U IPEAOTBPATUTh 00pa30BaHuE SMyJbcuii (Tabm. 1).

[Tpu ¢unprpanuu momudpuumpoBanubix xunkocteil rmymenus (MXKI) B mmacrt
IPOUCXOAUT U3MEHEHHE CMAYMBAEMOCTH MOPUCTON (Pa3bl, CHUIKAETCS MOBEPXHOCTHOE



HaTsokenue MOXKIT — mopopa, yMeHblIaeTcs BeJMYMHA KalWUISIPHBIX CHII  C
OJIHOBPEMEHHBIM CHI)KEHHEM TJIyOMHBI MPOMUTKKA MOPOABbl BOAOW, YTO MPHUBOJIUT K
COXpaHEeHUIo WK yBennueHuto nponuriaemoctu 1311 nmpu punbrpanun Hedtu( Tadm.2).

[IpoMbICTIOBBIE HCHBITAHUS MO TAYIIEHUIO CKBAXUH IPU PEMOHTHBIX paboTax
MoKa3ajau BBICOKYIO 3(dexTuBHOCT, npuMmeHeHus ['d-1 B cocrae MXKI mo
CPaBHEHHMIO C IIJIACTOBOM BOJ0M (TabI. 3).

Tabmuua 3
Pe3ynbratrhl rayieHust CKBaKUH 0€3 U3MEHEHUS PeKUMa IKCILTyaTaluu
Ha HoxxoBckoit rpynme mectopokaenuid Ha 1999-2000 rr.
['mymenue nnactoBoit Bogoi, p=1,18 r/em® I'mymenne MXI ¢ '®-1, p=1,18 r/em®
3a- oOmiee | Koji-BO | oOmMe | MOTepu | KOJ-BO | oOmiee | KOJ-BO | OOIIME | MOTepU | KOJI-BO
JeKb | KOJN-BO | PEMOH- | MOTepH | HeTH | CKBa- | KOJI-BO | PEMOH- | moTepu | He)TH | CKBa-
pe- TOB HedTH, Ha KUH pe- TOB He(TH, Ha KUH
MOHTOB | C IOTe- T 1 pe- B MOHTOB | C IIOTe- T 1 pe- B
psaMu MOHT o/n psAMuU MOHT o/n
b 13 2 142 11 - - - - - -
SlcH. 83 24 2375 29 4 2 - - -
T 146 58 5633 39 5 6 2 90 15 -
Bcero 242 84 8150 34 9 8 2 90 11 -

N3 tabmuiet 3 BUIHO, 4yTO U3 242 MpoaHaIM3UPOBAHHBIX PEMOHTOB, ITPOBEACHHBIX C
TIIYIICHHEM TUIacTOBOM Bomoi, Ha 84 ckBaxuHax (34%) HaOMIOaNOCh CHUXKEHUE
MPOIYKTUBHOCTU CKBakuH. OO1me nmotepu HepTt coctaBuwiu 8150 T unu B cpeaHem
34T Ha OUH PEMOHT.

CymiecTBeHHbIE TOTepU HEDTH TIOCIE PEMOHTOB CBS3aHbI C TMPUMEHEHHUEM
IUTIACTOBOM  BOJBI BeICOKON miotHOCcTH  (p=1,18 F/CM3), YTO  CO3JaBalio
JOTNIOJIHUTENBHYIO pernpeccruio Ha miacTt ot 5 a0 20 MIla u npuBeno K moriomeHuro
KT" mitactom ¢ usmenenuem cocrossaus [1311 u, kak ciencTBue, K yBEJIMUEHUIO TIeproia
BBIX0/1a CKBRXKMHBI HA PEKUM MOCIIE PEMOHTA.

WcnonssoBanne MK (p=1,18 r/cM®) MO3BONMIO MPOBECTH PEMOHTBI CKBAKUH
npakTuyecku 6e3 norepb HedTH (Tabis. 3), HECMOTPS Ha TO, UTO BEJIMYUHBI PEIPECCUU
Ha IJIaCT OBUIM B TE€X K€ Mpejieax, YTo U IpH TIyIICHUH TIJIaCTOBON BOJIOM (PUCYHOK).

O oOmaronpusitHoM BiusHuUM MOKIDT nHa [I3I1 cBUAETENBCTBYIOT MPOMBICIOBBIC
JIAHHBIE 110 PEMOHTHBIM paboTaM, MpoBeaeHHBIM ¢ TiaymeHueM MKI Ha psjie CKBaXKUH
mectopoxaenuit HI'JITY Botkunckaedts (OAO «Y nmyptHedTh» (TadI. 4).
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Ha mectopoxacHusx HI'J1Y Borkuackuedts 3a 2002 ron

Tabauua 4

KuakocTu rirymeHus
NoNe Ne I1acTOBas NOKT
IIIT CKB. BOJIA
BpeMs BpeMs JIOITOJTHHT. CPOK OKY- 9KOHOM.
OCBOEHHUS, CYT | OCBOCHHS, CYT IpPUPOCT IIaeMOCTH, s dexr,
HetH, T Mec. THIC.pYO.
1 225p 3 2 24 0,3 29
2 458 2 1 14 0,4 17
3 204a 2 1 11 0,4 13
4 1596 5 3 4.4 0,7 5
5 1449 3 1 2 1 2
6 388 2 1 4.4 0,6 5
7 1596 5 3 4.4 0,7 5
8 1449 3 1 2 1 2
9 388 2 1 4.4 0,6 5
10 4322 2 2 0 0,8 0
11 514 2 1 49 0,6 6
12 1314 3 1 11 0,5 13
13 1351 2 1 3 0,8 4
14 743 2 1 0 0,6 0
15 1989 2 1 2 1 2
16 2080 3 1 8 0,4 10
Cpennee 2,7 1,3 6,2 0,65 7,4

N3 Tabmuiel 4 BUAHO, YTO BCE PEMOHTHI INMPOBEICHBI 0€3 M3MEHEHHUS TIe0JI0ro-
dusznyeckux mapameTpoB pabOThl CKBaKMH. 3a CUET CHIDKEHHUS B 2 pa3a mepuoja
BBIXO0J/Ia CKBAXMH Ha PEXKUM JI00BITA JOMOJHUTEIbHAs HEPTh B cpeaHeM 6 T Ha OJUH
PEMOHT, YTO MO3BOJIWIIO MOJYUYUTh MPUOBLIEL 118 ThIC.pyO.

Xumpearent ['®d-1, Bxomgammii B cocraB MJKI, nmomnyimieH K OPUMEHEHHIO B
KPYIMHOTOHHAXKHOT'O

HeTsIHOM

ITPOMBIIIJICHHOCTH,

ABIIACTCA

MPOTYKTOM



MPOM3BOJACTBA, BbilmycKaeTcs B T. [lepmu 3A0 «ITOJIMDKC» B )XuAKOW KOHCUCTEHIIUH,
yIOOHOW mJig pa3BeleHUs] B TEXHOJOTMYECKUX MHUHEPATM30BAHHBIX JKHUJIKOCTSX.
XUMpeareHT MOCTAaBISETCS B METAIMYECKON WM IUIACTUKOBOM Tape, He TpeOyeT
0COOBIX YCIIOBHI XpaHEHHs, HE 3acThIBAeT 10 Temmneparypbl munyc 30°C. Pearent He
TOKCUYEH, HE B3PBIBOOMNACEH, TEXHOJIOTMYEH B AKCIUIyaTallH, YCTONYUB MPU BBICOKHX
temmeparypax (90°C), 3ameIseT CKOPOCTh KOPPO3MHU CTaiu, pacxox ['d-1 cocrapisier
10 mHa 1 m° MXKT.
MIKI' coBMeCTHMBI C OpPraHMYECKMMH PACTBOPUTEISIMH, HUCIHOJIB3YEMBIMU IS
yaanenuss ACIIO, MuHepaJbHBIMM KHUCJIOTAaMH M COCTaBaMM Ha HUX OCHOBE.
[TpoMBbICTIOBBIC UCTIBITAHUS TTOBECHBI C TTOJIOKUTEIBHBIM TEXHOIOTHUECKUM d(hPexTom
nmpu pemoHTax Gonee 1500 ckBaxmH Mectopoxaennii HK JIYKOMII Ilepmckoro
[Tpuxamesi, AO Bapnerannedts, 3AO Cesepnas negtb, OAO Ilypuedreras, 3A0
Henpa Cubupu, OAO YamyptHedTh. B HacTosiiiee Bpemsi TIYLIEHUE CKBaXXUH MPHU
PEMOHTHBIX paboTax Ha MecTopoxkaeHusx HK JIVKOMJI ITepmckoro Ilpukamps
MPOBOJUTCS ¢ McnoJib3oBanueMm I'd-1 B coctaBe MIKT'.
Kpome toro, MKI" MOTyT NprUMEHATHCS TPU KOHCEPBAIMU U JTUKBUIALMNA CKBAKHH.
Taxum o6pazom, ucnonszoBanue MXKI" ¢ no6asienuem ['d-1 no3Bosser:
® COXPaHUTh KOJJIEKTOPCKUE XapAKTEPUCTUKH TIJIACTA;
® UCKIIIOYUTH 3aTPaThl, CBSI3AHHBIE C OCBOCHUEM M BBIXOJIOM Ha PEKUM CKBaKUH B
MTOCJIEPEMOHTHBIN EPUOL;

® [IOBBICUTH J€OUT 1O HEPTH U KOIPPUIMEHT TPOJYKTUBHOCTH CKBAXKHUH 32 CUET
pa3pylieHus BOJOHEPTSHBIX OHMYJIbCUM U YIAydlleHUs (UIbTPALMOHHBIX
xapakrepuctuk [1311;

® CBECTM K MHUHUMYMY KOPPO3HOHHOE pa3pylIeHHE HEPTENPOMBICIOBOIO

000pyA0BaHUs 33 CHET UHTUOMPYOIMHKX cBOMCTB ['D-1.



