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VYTBepxkeHa PUKa30M JUpPEKTopa (1ara, HOMep)

CpOK cavyu CTyJ€HTOM BBIIIOJIHEHHOM pa6OTBIZ

TEXHUYECKOE 3AJIAHUE:
Hcxonnbie nanHble K padore: [Taker TeXHONOrMUYECKOH MHPOpPMAIUU IO
MectopoxacHuto«bensit - Turp», TekcTsl u
rpapuyeckue MaTepHaibl OTYETOB T€0JIOr0-
TEXHUYECKOT O oTJena, dbonmoBas u
MepUONYECKas TUTEpaTypa.




IlepeyeHr mMoOAJIEKAIMMX HMCCIAETOBAHUIO,
NMPOEKTHPOBAHMIO U Pa3padoTKe BONMPOCOB:

OOmme TmoHATHS O TpU3a0OMHON  30HE
CKB)KUHBI u MeToax YBEJTMYEHHUS
HedreoTnaun

PaccMoTpeHbl TEXHMKM W TEXHOJOTMH Ha
HedsiHOM MectopokaeHnn  «benbrii  Turpy,
pacrnosioxkeHHOM B KBIYJIIOHICKOM BIaauHE Ha
mensge BreTHama.

AHamu3  mipoBeseHHMsT  MeToma  0OpaboTKU
HE(DTEKUCIIOTHOM SMYJbCHEH Ha  3aaHHOU
CKBa)KUHE.

duHaHCOBBIN MEHE/PKMEHT,
pecypcodheKTHBHOCTD U pecypcocOepeKeH e

CommasbHas OTBETCTBEHHOCTh TpH
HCIIONB30BaHIHI MeToa 00paboTKH

HEe(TEKUCIIOTHOW SMYJIbCHEH Ha  3aaHHOU
CKBaXKUHE.
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«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE»
Crynenry:
prrma ®dUO
2B3I" Hryen Xsry Xay
HHCTHTYT [IpUpOIHBIX PECYPCOB Kadenpa Teonoruu u pa3paboTKu

HE(TAHBIX MECTOPOKACHUH

YpoBeHb 00pa3oBaHus

bakanasp

Hamnpagiienne/crenuajisHOCT HedTerazosoe nemo

pecypcocoepekeHne:

Hcxoanble OaHHBIE K pas3aeiay «PUHAHCOBBII1 MCHEC/IKMECHT, pecprOZ)(l)(l)eKTHBHOCTB Hu

1. Cmoumocms pecypcoe nayunoeo uccireoosanus (HH):
MaMepuanbHO-MeXHUYECKUX, IHEPLeMUIecKUX, YUHAHCOBDIX,
UHDOPMAYUOHHBIX U HENI08EUECKUX

- llena peanusanuu;
- KanuranbHble BIOXKECHUS.

2. Hopwmbl u Hopmamussl pacxo0068anus pecypcos

- 3KCHJ’IyaTaIlI/IOHHLIC 3aTparbel H Ha

JCMOHTAaX MOPCKHUX 00BEKTOB.

3aTpaThl

3. chonwyemaﬂ cucmema HCL/Z02005ﬂ09fC€HI/I}l, cmaeku
HAJ102086, OMHMC]ZEHMIJ, 0I/ICKOHmup06L1Hu}l u erdumosanz

-IInarexu u Hanoru: HJIC, Hayor Ha posITH, HaJOT Ha
9KCHOPT, Hajor Ha npuosLTH CI1.

IlepeyeHn BOMpPOCOB, MOMJIEKAIIMX HCCJIET0OBAHNUIO,

NMPOEeKTHPOBAHNIO U Pa3padoTKe:

1. Oyenka KOMMep4ecKko2o
nomeHyuana,nepcneKmueHoCmu u anvmepHamue
nposedenus HHU ¢ nosuyuu pecypcosghgpexmusnocmu u
pecypcocbepedicenust

Hcnonb3oBaHue CHUCTEMBI noxasaTeﬂeﬁ, OTpaKaronnx
JCATCIIbHOCTD NpeanpusaTrus MPUMCEHUTCIIBHO K
YCIIOBUAM prHO‘-IHOfI OKOHOMHKH, C BKIHOYCHHCM B
OKOHOMHYECKUE PACUCThL IJIaTe)Kel U HAJIOTOB.

2. Inanuposanue u opmuposanue 000xHCEMa HAYYHbIX
uccnedo8aHull

3. Onpeodenenue  pecypchoul  (pecypcocbepezaioueii),
Gunancosotl, 6100#cemuol, COYUATLHOU U IKOHOMUYECKOU
aghpexmusnocmu uccied08aHus.

- Pacuer 3aTpathl Ha MPOBECHHE MEPOTIPHUATHS,

- Pacuer BeIpyyka OT peanm3aliy JOMOJHUTEIHbHON
n00bIuM HehTH;

- Pacuer skoHomHueckol 3(dekTHBHOCTH: MPUOBLIL
OT MEPONPHUATHS; YUCTast IPHUOBLIH OT MEPOIIPUSITHH.

Hepeqeﬂb rpa(]mquKoro MaTEePHUAJIA (c mounvim yrasanuem obszamenvhblx uepmedicetl) .

\ JlaTa BblIa4u 3a]aHuA JJIA Pa3/esia no JHHeHHOMY rpadguxky \

3anaHne BblJAaJ KOHCYJIbTAHT:

JlokHOCTH (117 (0] Yuenas cTenens, Moanucey JlaTa
3BaHue
Oxnbra BsuecnaBoBHa
Jouent
[ToxxapHuikas
SaHaHne IPUHHAJ K HCIIOJJHCHHUIO CTYACHT!

I'pynna [037(0] Hoanuch Hara
23T Hryen Xsry Xay




3AJJAHUE JJIS

PA3JIEJIA

«COIUAJBHASA OTBETCTBEHHOCTDb»

CryneHry:
I'pynna DUO
2b3I° Hryen Xb1y Xay
Hucraryr IIpupoaHbIX pecypcos Kadenpa ['eonoruu u paspadorkn .
He(TSHBIX MECTOPOXKACHHUN
Yposenb 00pa3oBaHus bakanasp HanpagJieHne/cnennaibHOCTh HedrerazoBoe neno

Hcxoanblie JaHHBIE K pasaeiny «COIII/Ia.]ILHaH OTBETCTBEHHOCTD) .

1. XapakTepucThka OOBEKTa HCCICHOBaHHS (BEIIECTBO,
MaTepHai, Ipudop, alNropuT™M, METOANKa, paboyasi 30Ha) U
00JIaCTH ero MPUMEHEHHUS

Ob6paborka II3II KHCTOTHBEIM pacTBOPOM Ha

Mectopoxxaenun  benwiii  Turp. IlpoBeaenue
00paboTkn c IIOMOILBIO CHeualIbHON
TEXHOJIOTHYECKOTO 000pyIOBaHUS u

HCHOJIb30BAHUCM XUMHUYCCKUX MAaTCPpHUAJIOB.

IlepeyeHnb BONMPOCOB, MOJIEKAINMX HCCJIETOBAHNUIO,

NMPOEeKTHPOBAHNIO U Pa3padoTKe:

1. IlpousBoacTBeHHAs1 6€30NIACHOCTH

1.1. AHanu3 BBISBJICHHBIX BpEIHBIX (HAKTOPOB MpH

pa3paboTKe M JKCIUTyaTaluy MPOSKTHPYEMOI'0 PEIICHUS B

CJICAYIOIIEH MOCIIeI0BATEIbHOCTH:

(U3UKO-XUMHUYECKas] MPUPOAA BPEAHOCTH,

e€ cBs3b C pa3padaThIBAEMOI TEMOIA;

neiicTBue (hakTopa Ha OPraHU3M UYEJIOBEKa,

NPUBEACHUE  JOMYCTHMBIX  HOPM €

HE0OXOMUMOH pa3MepHOCThIO (CO CCBUIKOW Ha

COOTBETCTBYIOIINI HOPMAaTHUBHO-TEXHUYECKUI

JIOKYMEHT);

MpenaraeMble CpeCcTBa 3alUTHI;

(cHavana KOJUIEKTUBHOM 3alllUTHI, 3aT€M —
VWHAWBHUyaJbHBIE 3alIUTHBIE CPEJICTBA).

1.2. AHanu3 BBISBICHHBIX OIACHBIX (DAKTOPOB IMPH

pa3paboTKe M IKCIUTyaTalliH MPOEKTHPYEMOTO PEIICHUsS B

CJIeAyIOILEH 110CIIel0BATEIbHOCTH:

MEXaHHUYECKHE OMAacCHOCTH (MCTOYHMKH,

CpeACTBA 3alUThHI;

TEPMUYECKUE

CpEeACTBA 3aILUTHI);

3NeKTpo0e30nacHOCTh (B T.4. CTaTHUECKOE

OIIaCHOCTH (I/ICTOLIHI/IKI/I,

l. AHanu3 BBISIBJICHHBIX BPEIHBIX

dakTopoB

1.1. YTeuka TOKCHYHBIX ¥ BPEIHBIX BEIECTB;
1.2.01k0HeHHE TOKa3zaTenel MMKpOKJIMMaTa Ha
OTKPBITOM BO3JyX€;

1.3. IloBbIIIeHHBI YpPOBEHD LITyMa;

1.4, TsxecTb M HaNpsHKEHHOCTb (HPU3HMYECKOTO
Tpyaa

2. AHanu3 BBIABJICHHBIX OIIACHBIX

(bakTopoB

2.1. TlopaskeHne IEKTPUIECKIM TOKOM;
2.2. I1o>kapoB3pbIBOONIACHOCTb.

2.3. Cocynpbl o1 TaBICHHEM

DJIEKTPUYECTBO, MOJHUE3ANUTA — HWCTOYHUKH,
CpEeACTBA 3aIUTHI);
- MT0’KapOB3PEIBO0E30MaCHOCTh  (TIPUYHHEI,
NpOQUIAKTHUSCKAE MEPOIPUITHS, IEPBUYHBIC
CpeJICTBA MOKAPOTYIICHUS).
2. Jkogoruveckasi 6e30MacHOCThb:
- 3aIlHUTa CeTUTCOHOMN 30HBI Xumuueckoe 3arps3HeHHe aTtMocdepsl H Mepo-
— aHaJIus3 BO3L[€fICTBI/I$I 06’beKTa Ha | IpUATHA 110 3alIUTe aTMOC(l)epLI OT 3arps3HCHUA

arMocdepy (BbIOpOCHL);




- aHalmM3  BO3MCWCTBHA  OOBEKTa  Ha
ruapochepy (cOpocsl);
- aHalmM3 ~ BO3JCWCTBHA  OOBEKTa  Ha

mutocepy (0TX0bl);

- pa3paboTaTh pelieHUus MO0 OOECICUCHUIO
9KOJIOTHUECKONH O0€30MacHOCTH CO CChUIKAaMH Ha
HT/I no oxpaHe oKpy»aroueu cpeibl.

3. be3onacHOCTH B Ype3BbIYAMHBIX CHTYAIUSX:
- nepevyeHs Bo3MokHbIX YC npu pazpaboTke
Y 3KCIUTyaTallly MPOEKTUPYEMOTO PELICHHUS;
- BbIOOp Hanboee TunnyHoi YUC;

- pa3paboTka TIPESBEHTHBHBIX MEp IO
npeaymnpexaenuto UC;
- pazpaboTka JEWCTBUII B  pe3ynbTare

BosamKmeir YC wm Mep mo JHWKBHOANUUA e
MOCJIEICTBHI.

1. Ioxcapoonacrocms,
2.B3pwvisoonacnocme.

4. IlpaBoBble M  OpPraHNM3alMOHHBIE  BOIPOCHI
o0ecnieyenust 6€30MACHOCTH:
- crieruanbHbIe (xapakTepHbIe pu
JKCILTyaTaluu 00BbeKTa UCCIJICOBAHN,

MPOEKTUPYeMOii paboueii 30HbI) MPABOBBIC HOPMBI
TPYZIOBOT'O 3aKOHOJATENbCTRA;

- OpraHU3allMOHHBIE  MEPOIPUATHUS
KOMITOHOBKE paboueii 30HEI.

npu

Oxpana mpyoa u 6e30nacHocmsv nepcoHala

| laTa BbIzaum 3a1anust JUIsl pas/ieia 1o JTMHeiHoMY rpaduKy |

3agaHue BbI1aJ KOHCYJIbTAHT:

JloJzKHOCTH [01% (0] Yuenasn crenenb, | [ognuch JlaTa
3BaHNe
AccHucTeHT HCMI_IOBa Omnsbra
AJIeKCaHIPOBHA
33}18}[1/16 NMPUHAJ K UCIIOJTHEHHUIO CTYACHT:
I'pynna DdPUO Mognuce Jara
2B3T Hryen Xsry Xay




PE®EPAT

Brimycknas kBamudukamnuonnas padora 104c., 15 pucynkoB , 13 tabmnum, 11
UCTOYHUKOB, 3 MPUII0KECHUS.

Kmouessle crmoa: METOJIbI OBPABOTKHU, TIPU3ABOMHAS 30HA,
MECTOPOXIAEHNA, HE®Tb, OOOPEKTMBHOCTHL, HWHTEHCUOUKAILMA,
HE®TEOT/IAYA, JOEBIYA, CKBAXXWHA, BEJIBI TUTP.

OOBEKTOM UCCIIEIOBAHMS SIBISAIOTCS. METOABl MHTCHCU(HKAIIMM TMPUTOKA Ha
HedTsHOM MecTopoxkaeHun «benwiit Turpy, pacnonoxeHHoMm B KelyloHTCKoM BaauHe
Ha menbde BreTHama.

Ilenp paboOTBl — paccMaTpuBaHUE OCHOBHBIX METOJOB BO3/JCHCTBUS Ha
Mpu3a00iHYI0 30HY CKBaXXMHBI W aHaJU3 TEXHOJOTMM W TEXHUKH O0O0pabOTKU
MpU3a00HOW 30HBI CKBOXMH HA KOHKPETHOW CKBAKMHE MECTOpOXJeHus «benbiid
Turp».

O0macTb NPUMEHEHHS. MECTOPOXKACHHUS C TPYAHOM3BIEKAEMBIMU 3amacaMu
HE(PTH U HU3KOIIPOHUIIAEMBIMH KOJIJIEKTOpaMH

OkoHoMHuYecKass A()PEKTUBHOCTh 3HAUYUMOCTh  pabOThl: HMHTEHCU(UKALUS
MPUTOKA MPOIYKIMHU Ha pa3padaThIBAEMbIX MECTOPOKIAEHUAX MeTo10M 00padoTku 1311
HE(PTEKUCIOTHOU IMYJIbCUEH SBISETCSI SKOHOMUUECKU BBITOJHBIM.

B BbIyCKHON KBadM(pUKALMOHHONW pabOTe MNpPUBENECHBI OCHOBHBIE MOHSTHUS O
pu3ab0MHON 30HE CKBaYKHUHBI, OCHOBHBIE CITIOCOOBI BO3JIEUCTBUS Ha MPU3BOOHHYIO 30HY
CKBOXHMHBI C [EJIBI0 YIYYIIEHUs €€ KOJUIEKTOPCKMX CBOMCTB. IIpencraBiieHbl
TEXHOJOTUA W TEXHUKM NPUMEHEHUS COJITHO-KHCIOTHBIX U TJUHO-KUCIOTHBIX
pacTBOPOB Ha KOHKPETHOW CKBaXXMHE MecTOopoxaeHus «benbid Turp». IIpoBeneHst
pacu€Thl AKOHOMHYECKOM dS(¢deKTUBHOCTH MeToja. B paszgene  comumaiabHOM
OTBETCTBEHHOCTH MPHUBEJEHbI OCHOBHBbIE TPEOOBAHHUS MO OE30MAaCHOCTH U OXpaHe
OKpyxaromeld cpensl. bakamaBpckass paboTa BBINOJTHEHa B TEKCTOBOM PEAAKTOPE

Microsoft Word, Microsoft Excel u MathType.



OBO3HAYEHUS, OITPEAEJEHUSA, COKPAIIIEHUA:
[13I1: mpu3zaboiiHas 30Ha MiIacTa;

[13C: npuzaboiiHasi 30Ha CKBaKHH;

HKT: HacocHO-KOMITpECCOPHBIE TPYOBI;

CKO: consiHOKHMCIOTHAsE 00paboTKa;

ITAB: mOBEpXHOCTHO-aKTUBHBIE BEILIECTBA;

ACTIO: achanbTo-cMomo-mapaduHOBOE OTIIOKCHHE,

I'KP: rmuHOKUCIOTHBINA pacTBOD;

CKP: COIAHOKUCIOTHBIA PacTBOpP;

HKD3: HedrexuciaoTHas sMmynbcus;

I'PII: rugpaBinyueckuil pa3phiB IUIACTA;

CI': celicMu4YeCKU TOPU30HT;

KP: kucinotHslii pacTBop;

I'"C: reodusnueckue uccieI0BaHus;

I'’INC: ruagpoauHaMUYeCKUd METO UCCIICIOBAaHUS CKBAXHH;
HT®: nutpunorpumermiipocPoHoBast KUCIOTA;

BPC: 6picTpopazbeMHbIE COCTUHEHUS;

BE: OydepHnas eMKOCTb.
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BBEJAEHUE

C npeBHeiimux BpeMEH HE(Th M3BECTHA YEIIOBEYECTBY, KAK «UEPHOE 30JI0TOM.
Jlo6piua HeTH UMEET OrpOMHOE 3HAUYEHHE B OOIIECTBEHHOM M 3KOHOMHYECKOM
Pa3BUTUH 110 BCEM MUDPY.

B mactosimee Bpemsi OCHOBHOE OOJIBITMHCTBO HEMTSIHBIX MECTOPOXKICHUN BO
MHOTHX CTpaHaxX HaXOJUTCS Ha MO3JHEH cTaguu pa3paboTku. BenmenctBue BeipabOTKH
AKTUBHBIX 3a1aCOB CTPYKTYpa OCTaJIbHBIX 3allaCOB TAKUX MECTOPOXKACHUN yXyIIaeTCs,
YTO BBI3BIBACT IMAJIEHUE TeMMa J00bIUM, YyBelMYeHHWE OOBOJHEHHOCTH CKBAKHUHHOMN
npoaykiuu. JloOsiua HeTH MoaAep>KUBAETCS Ha ONPEACIICHHOM YPOBHE TOJIBKO 32 CUET
AKCIUTyaTallii CKBAKUH CTaporo poHa.

Bo BeerHame He()Th B OCHOBHOM JIOOBIBAIOT Ha MECTOPOXIeHUH «benbiid Turpy,
KOTOPOE pacroJiaraeTcs Ha 10kHOM Iienibde BreTHama 6510ka 09-1 Ha 120 kM oT ropoja
BynrTay. [Iporniecc no6s1un HedTH Ha MecTopoxaeHUH «benbiit Turp» ocymiecTisieTcs
CIT «BbreTcoBneTpo.

OddexkTuBHOCTD npoiiecca pa3paboTKu JOOBIX MECTOPOXKICHUI
00yCJIOBIIMBAETCSI COCTOSIHMEM Npu3a0oiHON 30HBI J0ObIBatommX ckBakuH (I13C),
KOTOpOE€ IIOCJI€ HEKOTOPOro BpeMEHW pa3paboTkKu yxynamaerca. B pesynbrare
pPa3JIMUHBIX TEXHOJIOTHYECKUX Olepaluii, MPOBEACHHBIX B TIpolecce OypeHus,
3aKauvMBaHUsA, W3BJICUCHUS] HEPTHU, PEMOHTA, T.1., PUIBTPAIMOHHBIE CBOICTBA B ATOM
30HE CHHUXAETCS, M KaK IMPaBWIO, YMEHBIIACTCS MPOAYKTUBHOCTh CKBAXHH, 4YTO
BBI3bIBAE€T HEOOXOAMMOCTH MIPOBEICHUS paboT 1o Bo3aercTButo Ha [1311.

Meponpusatus no BozuaedctBuio Ha [I3I1 i uwHTeHCHUKAUKU TPUTOKA K
CKBOXMHAM Ha MECTOPOXKJeHUs npoBoasTcs ¢ 1988 roga. B Hacrosiiee ceroaHsanHuim
JIeHb CYIIECTBYIOT pa3iuyHble MeToJbl 00padbotku I13C, HO onHUM W3 HaMOOJBITUX
s dexTuBHBIX MeTOOM siBisieTcs: 00padoTka [13I1 ¢ moMOoIIbI0 XMMUYECKUX PEareHTOB
(kucinoTHas o0paboTKa), KOTOpas 3aKJIF0YaeTCs B PACTBOPEHUHU OTJI0KEHUN WM YaCTHII,
MPENSTCTBYIONIUX Mpoliecc GuibTpanuu Qrona K CKBaXHHaM.

[IpeameTom paboOTHl  SBISIETCS TOBBINICHUE TMPOAYKTHBHOCTH CKBa)KUHBI

Omarogaps o6paboTke e€ mpru3adOMHOM 30HBI.
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Llenpro BBIMYCKHON KBaIU(UKALMOHHON paOOThl SBISIETCS M3YYEHHE METOJ0B
00pabOTKM CKBaXMH Ha MECTOpoXkJIeHuHu « benwiii Turpy», ompenesneHue W aHaIu3
3¢ (PEKTUBHOCTH ITHX METO/IOB Ha IPYIIE CKBAKHH.

JIns fOCTHKEHUST JAaHHOM LIEIM ITOCTABJICHBI ITEpe] HAMHU CIIEAYIOIINE 3a0a4u:

e UccnenoBaTh cocTosiHME TMPU3a00MHONM 30HBI CKBXXWHBI W BBIIBUTH NMPUYUHBI

YXYJIIEHUS €€ KOJUIEKTOPCKUX CBOUCTB (IPUYMHBI 3aTPSI3HECHMUS);

e [Ipoananu3upoBaTh OCHOBHBIE METO/bI BO3JACHCTBUS Ha MPU3a00IHON CKBaKUHBI

T MHTEHCU(UKALIMU TIPUTOKA HEPTH;

e PaccmarpuBaTh TEXHOJOTHIO OO0pabOTKM MpU3al0O0NHON CKBOXUHBI TPH

KOHKPETHBIX YCJIOBHIX Ha MecTopoxaeHusx «benbiit Turp» (BretHam);

e OueHUTb SKOHOMHYECKYIO 3((EKTUBHOCTh YKa3aHHON TEXHOJOTMU TIpU

CcOOJIIOIEHNY BCEH COIIMAILHON OTBETCTBEHHOCTH.
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II. OCHOBHBIE [IIOHATUS, CBSA3AHHBIE C OBPABOTKOM

NMPU3ABOMHOM 30HbI CKBAYKUHBI
2.1. OOmee nmoHsiTHE 0 MPU3a00ITHON 30He CKBA:KMH U 00padoTKe MpU3adoHOI

30HbI CKBAKUH

Bo BpeMs BbINIOJHEHHMS] MHOTHX TEXHOJOTHYECKUX Olepaluil B Ipoliecce
He(TerazoBoll BBIPAOOTKH, TaKUX Kak OypeHHe, MEeMEHTHPOBAaHME, 3aKauyWBaHUE,
nepdopanusi, TIyIICHHEe, PEeMOHT, HarHETaHWE W.NI., B MPU3a00WHONW 30HE CKBaXUH
(IT3C) moryt mpoMCXOAWTh MHOTHE MPOLECCHI, KOTOPbIE MPOBEAYT K YXYAIICHHUIO
€CTECTBEHHOTO MEXaHUYECKOro M (PU3UKO-XUMHYECKOTO COCTOSIHHMS IIJIacTa, B TOM
YUCJi€ K CHUXKEHUIO (UIBTPAIIMOHHBIX CBOWCTB, B pE3yJbTaT€ YEro CHUKAETCS
MPOAYKTUBHOCTH SKCIUTYaTallMOHHBIX CKBaXXWH W NPUEMUCTOCTA HArHETaTENbHBIX
CKBaXHH.

[Ipouecc yxynimenus GuiIbTPallMOHHOTO CBOMCTBa opo KosuiektopoB [13C, kak
MOKAa3aHO BBIIIE, HA3bIBACTCS 3arpsSA3HEHHUEM ILJIacTa. A MCTOYHHK, BBI3BIBAIOIIUI ATO
SIBJICHUE HA3bIBACTCS ar€HTOM 3arpsi3HEHUs. /{151 XapaKTepUCTHKU SIBJICHUS 3arPSI3HEHUS
[13C npoBoauTCS KOHIEMIMUS «CKUH-(pakTOp». B MaremarnuueckoM Buje, CKUH-(AKTOP

BBIpakaeTcs cleaytomend GopmMyoi:

— (2.1)

I'ne:
K - UCXOJHAsI IPOHUILIAEMOCTh HE3ATPSI3HEHHOTO I1acTa;

K, - IPOHUIIaeMOCTb 3arpsI3HEHHOTO I1J1aCTa;

S

I, - BHCIIHUM PaJuycC AUana3oHa 3arps3HECHUS;

r, - paIuyc CKBaXKHH.

CxuH-3(peKT uMeeT pa3HyI0 BEIMYHNHY B 3aBUCUMOCTH OT CTEIIEHU 3arpsi3HEHUS.

Boo06iie, orn uMeroT cienyonuii GU3NIeCcKuil CMBICIL:
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e Ecmu K>K; crenyer S >0 — IpOHULIAEMOCTH IUIACTA YXYAIIAETCS 110 CPAaBHEHUIO
C UCXOJIHBIM;

e Ecmu K<K, crenyer S <0 — IpOHULIAEMOCTH IJIACTA YIYYIIAETCs 110 CPAaBHEHUIO
C UCXOJIHBIM;

e Ecmu K=K, cregyer S=0 — IpOHULIAEMOCTb IJIACTA HE MEHSIETCS,

3arpsisHeHHE (CKUH-(AKTOpP) OKa3bIBaeT OOJBINOE BIMSHUE HA W3MEHEHUE
nasnenust B [13C, Ha NMpoAYKTUBHOCTh IJIACTa U HAa MPOU3BOJUTEIBLHOCTh CKBAXKUH B
uenoMm. [Tosromy, ncknrouenue 3arpsizaenus 113C urpaer 0osblIyto posib B OBBIIIEHUH
3 PEeKTUBHOCTH JOOBIBAIOIINX CKBAXKHH.

BI/II[I/IMO, YBCINYCHHUC (bl/IJIBTpaHI/IOHHBIX CBOMCTB ILJacTa Ha YPOBCHBb BBIIIC

K o
€CTECTBEHHBIX (CleNnaTh, 4TOOBI ?>1), METOJIOM BO3JICUCTBUSA Ha IJIACT, HE OyaeT

S

3HAYUTEIBHO BIMATH HA BBIPAOOTKY MPOIYKIIHH.

JIns BOCCTaHOBJIEHUS WM MOBBIIIEHUA IpoHUIaeMocTh [13C, nmpumeHsroT psan
TexHoJorui: BosxaeicrBue Ha [I3C kuciaoramu, pacTBOPUTENSIMH, KOMIIO3UTHBIMHU
XUMpEareHTaMH, TEPMUYECKOE, aKyCTUYECKOE BO3JECMCTBHUE, THIPABINYECKUN pPa3PhIB
ruiacta. B yncne Ha3BaHHBIX METOJIOB, KUCIOTHAsI 00paboTKa SIBJIIETCS OJTHOM U3 CaMbIX
pacupOCTpaHEHHBIX.

2.2. OO0umasi npUYMHA CHUKEHUs] PUILTPAIMOHHBIX CBOMCTB NPU3a00iiHOI 30HbI

NPOAYKTHBHBIX IJIACTOB

Nwmerorest pasHble, WM HENOCPEACTBEHHBIE MM KOCBEHHBIE IPUYMHBI CHUKEHUS
(GUIBTpalIMOHHBIX CBOWMCTB mpu3aboiHoi 3o0ubl Twiacta (II3I1). Tlostomy, Moxkem
NPUBOIUTH UX Kiaccupukanuo. MoXHO KIaCCUPHUIIMPOBATH UX 110 HEMOCPEICTBEHHBIM
U KOCBEHHBIM IIPUYMHAM, HAa OCHOBAHMM TEXHOJIOTMYECKHX OIEpaluid B MpoLecce
OypeHusl, SKCITyaTallui CKBaXKWH, WJIM HA OCHOBAaHUM (PU3UKO-XMMHUYECKON CYITHOCTH
sBiaeHud. OpHAKO, B OTHOCUTEIHLHOM CTEMEHHW M IO MHTEpeCY K Hamled mnpoodieme

pa3aesuM NpUYHUHBI yXYIIIEHUS KOJUIEKTOPCKUX cBoMCTB nopoA B [13C Ha 4 rpynmnsl:
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o [IpoHuKHOBEHUE, TIEPEIBIKCHNE, HAKOIICHUE M KOJIbMATAIUSl YaCTHIl TBEPOU
¢a3pl B TOpax M TpeluHax;
e HalyxaHue nnacToBbIX TJIMH B 30HE MPOHUKHOBEHHUS PACTBOPOB;
e BsaumopeiicTBue Mexay MIacCTOBBIM (PIIIOMAOM U (GUIBTPATOM PACTBOPOB;
e Jlpyrue TeXHOJIOTUYECKUE (PAKTOPHI.
2.3. Cmnoco0bl 00padoTKkN NPpU3a00HHOH 30HbI CKBAKHH
2.3.1. O6paboTka npr3abOMHON 30HBI CKBAKUH COJITHOM KHUCIIOTOM

OCHOBHBIE IOHSITHS:

Meton oOpabOTKU COJSTHOM KUCIIOTOM SIBIsIETCSl HamOoJiee MPOCThIM METOJIOM
ob6pabotku [13C u nHamén nHambosiee mupokoe pacrpocTpaHeHue. CyIIHOCTh 3TOTO
MeToa 0O0pabOTKM 3aKiIroYaeTcss B 3akauke KuciaoTHoro pactBopa B [13C. Peaknus
KHUCIIOTHOTO PacTBOpa C HEKOTOPHIMH MPHUCYTCTBYIOIIMMU B TIOPOJAX BEIIECTBAMH,
TaKWUMH KaK W3BECTHSKH, JTOJIOMHTHI WU KapOOHATHBIC IIEMEHTUPYIONINE BEIIECTBA, U C
HEKOTOPBIM THIIOM 3arpsi3HEHHBIX OTJIOXKeHUM, mouBkl B [13C Oyner ouninarh 3Ty 30HY
WK 00pa30BBIBATh U (WJIM) PACIIUPSATH MOPBI, TPEIIUHBI, YTO MPUBOJUT K MOBBIIICHUIO
MPOHUIIAEMOCTH TIOPOIBI.

Peaxiuu npousxoasT npu 00pabOTKe COJITHON KHCIIOTOM:

2HCI +CaCO, =CaCl, + H,0+CO, - BO31eiCTBUE HA U3BECTHSIK

4HCI +CaMg (CO,), = CaCl, + MgCl, +2H,0 +2CO, - Bo3JelicTBHE Ha JOIOMHT

Xnopucteii  kanpiuii  (CaCl,) wu xmopucteiii Maraumii  (MgCl,) Xopoiio
pacTBOPSIIOTCA B BoJe, M yriekuchnwii raz (CO,) taxxe 6o (cwime 7,6 MIla)

pacTBOpsieTCs B TOM )K€ BOAE, 100 BBIACISETCS.
OpHako B KHCIIOTE BCerja MPUCYTCTBYIOT MPUMECH, KOTOPbIE MOTYT 00pa3oBaTh
HEpPaCTBOPUMBIE B PACTBOPE OCAIKHU!

e XiopHroe xeie30 ( FeCl,);

e Tunc (C850:2H,0)
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¢ AHTHUKOpPPO3HOHHBIE T00aBKH (Harpumep, nHruoutop [1b-5).
e ®dropucTeiii Bogopoa u GhochopHas KUCTOTA;
Buer 06paboTKu COSTHOM KUCIOTOM CKBaYKUH:
Pa3znuyaroT HEKOTOpbIE BUIBI 0OPaOOTKH CONSIHON KUCIOTOM CKBAXKHH:
Kucnorubie Bauubl. [lpoctas ¢dopmoit CKO, xoTopas mnpumensercs s
OUYUCTKU MOBEPXHOCTH 320051 OT 3arpsi3HSAIOLIMX BELIECTB, TAKUX KaK TJIMHBI, OCTaTKH
[EMEHTHOW M TIUHHUCTOH KOPKH, T'YCThl€ CMOJBI, MapaduH U MPOIYKTH KOPPO3UH
METaJula U T.Nl. B CKBaXKMHAX C OTKPBITHIM 3a00€M mociie OypeHus U Mpu OCBOCHUH. B
OTJIMYHE OT JAPYTUX METOJIOB O00pabOTKH, IPU KUCIOTHOM BaHHE KUCJIOTHBIA PAacTBOP
3aKauMBaeTCsA B 3a00HHYIO0 30HY,- U HE 3akauuBaeTcsi B HWkHIOK dactu [13C. O0béM
KHCJIOTHOTO PAcTBOPA paBeH 00bEMY CKBaKUHBI OT 320051 10 KPOBJIM 00pabaTbIBa€MOro
uHTepBana. PactBop 3akauuBaercs yepe3 Obammak HKT, koTopelil ciiyckaercst 1o 3a004
CKB&)XMH WJIM MTOJIOUIBHI IJIACTA.

Tabnuua 2.1. Pekomenyembie 00bembl pacTBopa HCL Ha 1 M TonmuuHs miacta

O6wem pactBopa HCL, m3/m
[Topona IIPH ITEPBUYHBIX IIPH BTOPHYHBIX
o0paboTKax 00paboTKkax
MaJtonpoHHUIIaeMbIe TOHKOITOPHUCTHIC 0,4-0,6 06-1,0
Bricokonponuiaembie 05-1,0 10-15
TpemmHOBaTHIC 0,6-0,8 10-15

IIpocTbie KHUCIOTHBIE O00PAOOTKM SBISIETCS HamOoJiee PACIPOCTPAHEHHOM
dopmoit CKO, ocymectBistorces 3agaBkoii pacrBopa HCL B I13C (tabnwuma 2.1).

IIpocTeie KUCIOTHBIE 00PAOOTKUABIISIOTCS HanboJIee pacpocTpaHeHHOH GpopMoi
o0paboTku. B mporiecce 00pabOTKH, KUCIOTHBIN pacTBOp 3akaunBaetcs B [13C Tosbko
Hacocamu. [lpu mapaduHUCTBIX M CMOJNMCTHIX OTIOXeHusx Ha 3aboe m B HKT wux
VAQISIOT MPOMBIBKONW CKBKHHBI COOTBETCTBYIOIIUMH PACTBOPHUTEIISIMH, TAaKHMH Kak
KEepOCHH, MponaH-OyTaHOBBIC (DpaKIMK U APYTHE HETOBAPHBIC MPOIYKTHI MPEATPUATHI

He(TexuMumu.
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[Ipu oTkpwiTOM 3200€ TPOCTHIE KUCIOTHBICE OOPAOOTKH MPOBOMATCS - TOJIBKO
1ocJie MPUMEHEHUsI KUCIIOTHOM BaHHBI.

[locne 3akauku omnpeaeneHHoro oObema pactBopa kuciotel B HKT,
MIPOJIABOYHYIO KUAKOCTh 3aKauMBalOT ¢ 00beMOM, paBHbIM 00beMy HKT. O0BEM
KHCJIOTHOTO pacTBOpa okojo 20-35 m3.

Kucinornasi o6padorka moa gasjaenueM. IIpyu KUCIOTHBIX BaHHAX W IPOCTHIX
COJITHOKHCIIOTHBIX ~ oOpabotkax  (CKO)  kumcmoTa  MpoOHWKAeT — JUIIL B
XOpOIIOMPOHUIIAEMbIE  TIPOCION,  IUIOXONPOHMIIAEMbIE  MPU  HTOM  OCTAIOTC
HEOXBa4eHHbIMU. HeoOX0IMMO NPUMEHSATh KUCIOTHbIE OOpPAaOOTKH MOJ MOBBIIIEHHBIM
JABJICHUEM C U30JSIIUEH MaKepaMH.

CKO nopa naBieHreM oObIYHO MpUMEHsieTcsl mociie BaHH U mpocThix CKO.

[Ipu kucnotHoit 0OpadoTke 1B/l KMUCIOTHBIN pacTBOp 3aKauMBAETCS B IUIACT MO
neiictBuem aasieHuss oT 300arM WM BBINIE C IIOMOIIBIO HAcOCOB, paOOTAarOIIUX
OJIHOBpEMEHHO. B KayecTBEe KHCIOTHOIO PAcCTBOPAa HCIOJB3YIOT BBICOKOBS3KYIO
sMylibcui0 THma kuciota B HepTu (cMech 10-12%-oro pactBopa HCl u HedTn c
otHomieHueM 7:3). OObéM HEDTEKHCIOTHOM BA3KOH SMYJIbCHUM JJIS 3aKauKu
omnpenenseTcss 00bEMOM Mop 11acta 1o hopmyiie:

V, = 7r.(R2 — rf).h.m (2.2)

I'ne

R - mpenmnonaraemoro paanyca 3aKauku;

h - TOMIIMHOW MPOHHUIIAEMBIX MTPOCIIOEB;

M - IOPUCTOCTHIO.
2.3.2. TepMOKHCIIOTHBIE 00OPaOOTKH

TepmokucinoTHeie 00padboTku 3akmtovaercss B 00padoTke I13C ropsuum colsiHO-
KHCJIOTHBIM pacTBOPOM. PacTBOp HarpeBaeTcs ¢ MOMOIIBIO TEIJIOBOTO BO3AEHCTBUS NPU
AK30TEPMUYECKON PEAKIIMU MEXKIAY COJISTHOU KUCJIOTOM M MAarHueM WJIA €T0 CIUIaBaMU B

HakoHeuyHuke Ha xkoHiie HKT:
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Mg + 2HCI + H,O = MgCl, + H,O + H, + 461,8x/{c

CymectByet 2 Buga oOpabOTKH.

Tepmoxumuueckas oopadorka [13C — obOpabotka [13C ¢ momomipio ropsuei
KUCHOTHI. [Ipy 3TOM MCHONB3YIOT M30BITOYHOE KOJTHUYECTBO KUCIOTHI ISl PACTBOPEHUS
MarHui 1 kapOoHaToB M coxpaHeHus KoHueHTpanuu HCI 10 - 12 %.

Tepmokuciaornasa o0padorka I[3C — mnpuMeHEHHME TEPMOXMMHYECKOW U
kuciioTHoU 00padoTku [13C mocie ne€ (kak mpoctort CKO, Tak u mox qaBaeHUuEM).

Tepmoxumuyeckue cosstHokucIoTHbIe 00padoTku [13C addekTrBHBI eciu:

® CKBWXMHBI UMEIOT HU3KHUE IIACTOBBIE TEMIIEPATYPHI;
e B npu3aboiiHOi1 30He HaOmogaeTcs otioxxernue ACIIO.

OToT BUA 00pabOTKM MpPUMEHSETCS KaK Il KapOOHATHBIX KOJIJIEKTOPOB WIIH
TEPPUTEHHBIX C JOCTATOYHO BBICOKON UX KAPOOHATHOCTHIO.

2.3.3. llonntepBanpHas uinu crynenyaras CKO

[TounTepBanbHas (crynenvaras) CKO mpumeHsieTcss MpHU TaKUX CIIydasiX, KOrjaa
OJIHOpa30Basi COJISIHOKUCIIOTHAsE 00paboTKa cuuTaeTcsi Hed(p(HEKTUBHOIM.

CylrHOCTh ATOTO METOJa 3aKII0YaeTcss B 00paboOTKe MO KaXXKJ0My HHTEpBaIY,
U30JINPYEMOMY T[aKepaMH, YCTaHABIMBAIOIIMMUCS HEMOCPEICTBEHHO Yy TI'paHMIIbI
WHTEpBaJia, MPOIIACTKA.

O} heKTUBHOCTh 3aBUCUT OT TEPMETHYHOCTH 3aTPyOHOTO IIEMEHTHOTO KamHS,
KOTOPBIM TpeaoTBpamiaeT neperoku HarHeraemoro pactBopa (HCI) mo 3atpyOHOMY
MPOCTPAHCTBY B IPYTHE MPOTUIACTKH.

2.3.4. KucnotHble 00pabOTKH TEPPUTEHHBIX KOJIEKTOPOB

Ocobennoctamu  CKO  teppureHHblx (II€CYAHUKH, QJIEBPOJUTBI WU Ap.)

KOJUJIEKTOPOB SIBJISIETCS] TEM, UTO!
® KHCJIOTa B HUX HE (POpMUpPYET OTACIbHbIE KaHAJIbI, a TPOHUKAIOT B TUIACT
0oJiee paBHOMEPHO.

e ocHoBHbIe peakiuu rpu CKO TeppUreHHbIX KOJIEKTOPOB:
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SiO, +4HF =2H,0 + SiF, - B3aumopencteue HF ¢ kBapuem.
3SiF, +4H,0 =Si(OH), +2H,SiF, - B3auMo/eiicTBue ¢ BO1OH
Si(OH), MoskeT 00pa3oBaTh Ieflb, 3aKYOPHBAIOLINIA HOPBI I1CTa.

Jlnis mpefoTBpaleHus 3Toro GTopucTasi KUCIOTa yHOTpeOIseTcsl TOIbKO B CMECH
C COJITHOM KHCIIOTOM I YAEP/KaHNUs KPEMHUEBOM KUCIIOTHI B pacTBOpE.

H,ALSI,O, +14HF =2AIF, + 2SiF, +9H,0
2.3.5. O6paboTka npru3abOHOM 30HBI CKBAKUH THPABINYECKUM Pa3phIBOM IIacTa

CymHocTs Ipolecca THAPaBINYECKOTO pa3phiBa IUIACTA 3aKJIF0YAETCS B TOM, 4YTO
KUJKOCTh HaTHETAETCS B MPOHHUIIAEMBIN IJIACT MO BHICOKUM JAaBieHueM (1o 100Mma).
B pesynbrare, miacT pacuieruiieTcsl Kak BJOJIb €CTECTBEHHBIX TpPEIIWH, TaK U 110
HaIUIaCTOBAHMIO.

[Ipu 3akauke KpymHOTO MECKa BMECTE C KUIKOCTHIO MPOHUIIAEMOCTb TPEIIWH
IPEBBIIIACT B THICSYH Pas.

ITocnenoBaTenbHOCTH THAPOPA3PHIBA IJIACTA!

[IpeaBapurenbHo B ckBaxuny cnyckaerca HKT, cnocoOHas BeIIEpKaTh BEICOKOE
JaBJICHUE.

Han kpoBnell mnnacta WM NpoIJiacTka, rae OylneM HpOU3BECTH pPa3phbiB,
YCTAaHABJIMBAKOTCS MAKEP Uil M30JALMHM KOJIBLIEBOIO IPOCTPAHCTBA U KOJOHHBI OT
JABJIEHUS, U YCTPOMCTBO JIJISl IPEIOTBPAILECHHSI €70 CMEIICHUS U HA3bIBAEMOE SIKOPEM.

I[To HKT cHauana HarHeTaeTcsi >KUJIKOCTb pa3pblBa B TAKOM O0BEME, YTOOBI
HOJyYUTh Ha 3a00€ T10CTaTOYHOE JJIsl pa3pbiBa AaBJICHUE.

B ckBaxuHYy 1TOcie pa3pblBa 3aKauyMBAIOT JKHUJIKOCTh-TIECKOHOCUTENIb TPH
NABJICHUM, YIEpKUBAIOLUIEM OOpa30BaHHbIE B IUIACTE TPEHIMHBI MPU PACKPHITOM
COCTOSIHUHM ISl IPEAOTBPALIEHUS UX CMBIKaHHSI TIPU MOCIEAYIOIIEM CHATUU JaBICHUS U

NNEPEBOAC CKBAXKWHLI HA OKCILTyaTaluIo.
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Kuakoctu-neckonocurenn nporankuBaroTcas B HKT m B mmact ¢ momounipro
IPOJABOYHOM KUIKOCTU. B KadecTBe MpOAaBOYHOM KHUAKOCTH HMCHOJB3YIOT JFOOYIO
MaJIOBSI3KYI0 HEACPUIIUTHYIO )KUIKOCTb.

s npoextupoBanusi npouecca ['PII oueHp BaxkHO ompeaenuTh HEOOXOAUMOE
JaBJICHUE pa3pbiBa P, Ha 3a00€ CKBOKHMHBI:

P, =(174+2,57)P,,, - 1 HermyOOoKuX ckBaxuH (10 1000 m)

P, =(1,32+197)P.,, - o rny6okux ckBaxud (H > 1000 m)

rae P. - TUIpoCcTaTUYECKOe MJaBJCHUE CTOJI0a >KUIKOCTH BBICOTOM, pPaBHOM
riyOvHe 3aJeraHus Iiacra.

P.. =p,-0.H.cos 8 (2.3)
rae H - rmyOuHa ckBaXUHBL; 3 - yroa KpUBU3HBI (YCPEIHEHHBIN); p, - MIIOTHOCTb

YKUJIKOCTH B CKBa)KHUHE.
Ecnu B KUIKOCTH CONEPAKUTCA HAMOJHUTEINb (IIECOK, MOPOIIOK U3 MOJUMEPOB,

CTCKJIIHHBIC HIAPHUKH, U I[p.), TO INIOTHOCTDH IIOACUYHNTBIBACTC 110 q)OpMYJICZ

=P (1—Lj+n, (2.4)

Pu

rje n — Macca (Kr) HanoJHUTeNs B 1 M3 )KUAKOCTH; p, - TUIOTHOCTh HAMIOJHUTEIIS
(nnst mecka p,, = 2650 xr/m3).
Japnenue paspeiBa Ha 3a00€ P, M Ha YCTbe CKB&XMHBI P, CBA3aHBI
COOTHOIIICHUEM
P, =P, +P.,—Py,, (2.5)
rae P, - morepu nasnenus Ha TpeHue B HKT. U3 ypaBHenus (2.12) cienyer
P,=P —P,+P,, (2.6)
[ToTepu Ha TpeHHE MOXKHO OMPEEIUTh 1Mo (PopMysaM TpyOHOM TUIPaBIUKH.

H w?
PTP =lgﬁpga, (27)

22



rae A - ko3duumMeHT TpeHus, ompenensemMbld mo yuciay PeitHonbaca; wo-
JTUHEWHas ckopocTh moToka >kuakoctd B HKT; d - Bayrpennmit muametp HKT; p -
m10THOCTH skuaKocTy; H - mmuaa HKT; g = 9,81 m/c2; a - monpaBouHblii KO3 UITUEHT,

yT—II/ITBIBaIOH_II/Iﬁ HaIW4Yue HAIIOJIHUTCIIA U 3aBI/IC$IH_[I/If/'I OT €ro KOHIOCHTpAaluu (pI/ICYHOK

2.1).

R

15

A s = :
il Iy {\7/{//
/ 5

/a

\k\
N

120 240 360 480K/
Pucynok 2.1 - ['paduk 3aBUCMMOCTH TIOTIPABOYHOTO KOI(PPHUIMEHTA OT KOHIIEHTPAIIUU
TiecKa JJIs pa3Hou IOTHOCTH: | - Q,. =800 xe/m*; 2 - 850 e/ m®; 3 - 900 we/n*; 4 -
950 k2 / m3; 5 - 1000 ke / 2;
OcymectBrnenue ['PI1 pekomeHayeTcs B CKBaKUHAX, B KOTOPBIX HAOIIOaeTCs
e (Ca0bIil MPUTOK.
e Bricokoe miacToBoe JaBieHUE, HU3KOMPOHUIIAEMOCTh KOJIJIEKTOPA.
e 3arpsizHeHa npu3aboiiHas 30Ha.
e 3aHMKEHHAs! IPOLYKTUBHOCTb.
e Bricokuii ra3oBbiii (hakTOp (IO CPAaBHEHUIO C OKPYIKAIOIIIMH).
e Huzkas npueMHCTOCTh AJIsI HATHETATEIbHBIX.

L4 PaCH_II/IpeHI/Ie HHTCPBaJIa NOTJIOIICHUS AJIS HArHCTATCIIbHBIX.
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Hnsa onenku 3¢dexkruBHoct ['PII B ckBakMHax C OTKPBITHIM 3a00eM
UCIIOJIB3YIOT POpMYITY:
0 r n(b)
¢:—T:1+NB.(—TJ : (2.8)
Q

rae ¢ - yBenmuueHus aeouta nocie ['PIT; Q, - nedbut mocne I'PII; Q, - mebut g0

I'PIT; N, - xoadduimeHt, 3aBUCAIIUN OT bzﬂ; h - Tommmua miuacTa; r, - paamyc

TPEILMHBL; I, - paanyc ckBaxuHbI; n(b) - KO3 PUIHEHT, 3aBUCAIIU OT b.

Kunkxoctu, koropsie npumenstoT ais ['PII:

XKuakocts paspeiBa: J0JKHA 00JanaTh BBICOKOW BSI3KOCTBIO M XOPOLIO
MIPOHMKATH B IJIACT (TpeluHny). Ilpu ee 3akauke B IIacT OHA HE pacCEeMBAETCs B 00BEME
IUIacTa U BBI3BIBAET pacKallbIBalollee KIMHOM JeiicTBre B oOpa3oBaBuieiics TpenuHe. B
e€ KayecTBe WCIIOJIb3YIOTCA ChIpbIE JIETa3UpPOBAaHHbIE HEPTH; HEPTEKUCIOTHBIE,
BOJOHE(PTSHBIE HJIM KUCIOTHO-KEPOCUHOBBIE SMYJIBCUH U T.]I.

KuakocTb-1IeCKOHOCUTENb: U3rOTaBIMBAECTCS Ha BOAHOM M HE(PTSIHONW OCHOBax U
J0JKHA 00JaAaTh NECKOYIEPKUBAIOIIEH CTOCOOHOCTBIO U HU3KON (UIBTPALIMOHHBIMU
cBOMCTBaMHU. B KauecTBe KMIKOCTH-IIECKOHOCUTENS UCIOJB3YIOT TE K€ KMIKOCTH, YTO
U OKUIKOCTH pa3pbiBa. KHCIOTHO-KEPOCHMHOBBIE 3MYJIbCHUM OO0JIAJAIOT XOpOUIeH
MECKOHECYIIe  CHOCOOHOCTBIO M HMMEIOIEH  BBICOKYIO  YIOCTOKOCTh. Ilpum
TPAHCIIOPTUPOBKE C HANIOJHUTEISIMU OHU HE Pa3pyILIAIOTCS B XKAPKYHO IOPOAY.

[IpoiaBoyHBIE )KUAKOCTH: 3aKAUMBAIOTCSI B CKBAYKUHBI IS JIOHECEHUS )KUIKOCTh-
MECKOHOCUTENS 10 320051 CKBaKMH. B MX KauecTBe 4acTo MPUMEHSETCS BOJIA.

HaronauTens: WCHoap3yercs I 3alOJHEHHS W NPEIyNpPEKICHUS CMBIKaHUS
00pa30BaBIIMXCS TPEIIMH MPU CHATUU JaBJeHUSA. B Hieane mioOTHOCTh HAMOJHUTENS
paBHA IJIOTHOCTH KUIKOCTU-TIECKOHOCHUTETIS.

Buael ruapasirueckoro pa3ppisa miacra
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MHOTOKpaTHBINA pa3phIB - 3TO OCYHICCTBIACTCA HCCKOJIBKO PAa3pbIBOB B IJIACTC 34

OJIMH pa3.

[lonHTepBasibHBIA _pa3pblB - 310 [PII 1o kaxaomMy mpocior, KOTOPBIN

M30JIMPYETCA CBEpXY M CHHU3Y MakepamMHM M, U KakK MpaBHIIO, 00pabaThIBAECTCS TOJIBKO
HaMe4YeHHBI UHTepBall. [locie OKOHYaHUs Makepbl OCBOOOXKIAIOT U YCTAaHABIUBAIOT B
Ipezesiax CIeIyNIero HHTepBaa.
Ha wectopoxnennn «benwiit  Turp» Oonee >PQPEeKTUBHO MHPUMEHSIOT
MHOTOKpaTtHoe ocymectrienue ['PII.
2.3.6. TeroBas 00paboTka mpu3aboHOM 30HBI CKBKUH
TemoBas oOpaboTka npuzadorinoi 30ubI ckBakuHbl ([13C) nenecoobOpazna mpu
YCIIOBHSIX:
N3 ckBakuH JOOBIBAIOT TSOKENbIE BS3KME HEPTH WM HEPTH C BBICOKUM
cojiepkanreM mapadpuHa u achaabTOCMOJIMCTHIX KOMIIOHEHTOB (0oJ1ee 5 - 6%).
CKBaXXMHBI JTI0JKHBI OBITH CPaBHUTENBHO HEersTyookumu (110 1300 m).
[TpuzaboitHast 30Ha CKBaXHHBI TPOTPEBACTCS ABYMS CIIOCOOAMMU:
® 3aKayka B IUIACT HA OMNPEACIICHHYIO TTTyOWHY TEIUIOHOCUTEIS - TOPSYei BOJIBI UM
He()TH, HACBHIIIEHHOTO UJIU MIEPETPETOro Mnapa, pacTBOPUTEIIS;
e CIycKk Ha 3200l CKBaXHHBI HarpeBaTEIbHOTO YCTPOWCTBA - CHEIUAILHOM
IIOIPY>KHOU Ta30BOM I'OPEJIKU UJIU JIEKTPOIIEYH.

Bropoii ciocod cunTtaercst 601€e IpOCThIM U JICLIEBBIM.
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Pucynok 2.2. - CkBaXXMHHBIN 3JIEKTpOHArpeBaresb: 1 - kpemneHue kabens; 2 -
IPOBOJIOYHBIN OaHAax; 3 - Kabenb-Tpoc; 4 - TON0BKa HarpeBares; 5 - acoecToBast
OIIETKA; 6 - CBUHIIOBAS 3aJIMBKa; 7 - HAXKUMHas raiika; 8 - KJieMMHas I10JIOCTh; 9 -

HarpeBaTeblible TPYyOKH.
IIpaktrka npumeHenus snekrponporpesa [I3C mokasana, 4To Temmeparypa Ha
3a00e Oyner cTaOMiIbHOM yepe3 4 - 5 CyT Npu HENPEPHIBHOM MPOTPEBE, B HEKOTOPBIX

ciydasix - yepes 2,5 cyT (pucyHOK 2.3) B 3aBUCHMOCTU OT MOITHOCTH HarpeBaTelbHOTO

YCTPOMCTBA.
£
160 / L
/ 2
)
120 /
¥ 3
80 / --T\ ‘

&y

1 5§ 7oyt

Pucynok 2.3 - VI3MeHeHue TeMiiepaTypbl Ha 3a005X CKBRXHHBI BO BpEMEHU TIPH
anektponporpese: 1 - 21 kBt; 2 - 10,5 xBt; 3,4 - 21 kBT; 5, 6, 7 - 10,5 kBT1. Kpussie 1,
2 - sl CKBaXXUH APJIaHCKOTO MECTOPOKIEHUS, OCTaNIbHbIE - 111 Ummmbanickoro

DddexT mporpeBa aepKUTCS Ha MPUMEPHO 3 - 4 Mec. [loBTOpHBIE IPOTPEBHI, KakK
npaBujo, OyayT MeHee 3(PPEeKTUBHBIMH.

TernoBast o6padotka [13C ¢ mukmnyeckoi 3akaukoi mapa 6onee 3¢ dexTuBHAa,
YeM DJICKTPONPOrpeB, MPU MAJIbIX TNTyOMHAaX CKBaXMH. KOJWYECTBO TEIJIOBOM SHEPIuH,

BBCIACHHOC B IIJIACT, 3aBUCHUT OT FJ'IY6I/IHBI 3a00s1 CKBaA’XWH, TaK KaK IIpH 3aKa4Ke 11apa OT
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yCThsl A0 320051 MPOUCXOJAT MX TeIoBble moTepu. [IpakTuka HCMONB30BAHHS 3TOTO
METOo/Ia ToKa3ajia, YTo 3akadka rnapa ¢ pacxojnoM 1 1/4 Ha rimybuny 800 M BooOIIe
OKa3bIBaeTcs HEAP(HEKTUBHOM, MOCKOJIBKY MOCTYNAaeT Ha 32001 MPAKTUYECKU XOJIOAHBIN
KOHJieHcaT. UeM BhIllIE CKOPOCTh 3aKauKW Iapa, TEM MEHBIIE UX TEIUIOBBIE IMOTEPH B
HKT.

TermoByto  00pabdotky II3C ycmemHO TPUMEHSIOT HE  TOJIBKO IS
MHTCHCU(PHUKAIIMM TPUTOKAa B JOOBIBAIOIIMX CKBOKHWHAX, HO U B HarHETaTEIbHBIX
CkBaXMHaX. TermyoBas o00pa00oTka HMeEeT OCOOCHHOE 3HAuYe€HHE TPU TEPeBOJIEC
N0OBIBAOIINX CKBAKMH HA HarHeTaTellbHbIE Mocjae oTpaboTku ux Ha HePTh. OcOOEHHO
€clId coJiepkaHue napaduHoB U ac(haabTOCMOJIUCTBIX KOMIIOHEHTOB B He()TH OO0JbILIOE
Y TJIACTOBBIE TEMIIEPATYPhl HU3KHE.

[Ipu TemoBoit o6padotke II3C mHOrma HMCMHONIB3YIOT MEPEABHKHBIE MAPOBBIE
ycranoBku [IITY, kotopele mpenctaBisitoT coOOM  MPSMOTOYHBIM MApOBOM KOTEN
HEOOJIBIION MPOU3BOJAUTEILHOCTH, YCTAHOBIIEHHBIN Ha IIaCCHU TPY30BOr0 aBTOMOOMIIA,
st genapaguamzanun HKT B ckBaxkmHax W B BBIKMJHBIX  JIMHUSIX.
[IpousBogutenbHocts [IIIY coctaBnser 1 T/u mapa npu nasienun a0 10 Mlla.
TemnepaTypa MOJYy4EeHHOro Tapa 10 310°C. BcuneactBue uX  MaJou
IPOU3BOUTEILHOCTH JIJIsl TapayljieibHOW paboThl ucnonb3yetcs ao mectu [ITY, gto
OyJeT 5KOHOMHYECKH HEIP(HEKTUBHO.

2.3.7. ObpaboTka  TPW3a0OMHONW  30HBI  CKBAXKHH  ITOBEPXHOCTHO-aKTUBHBIMHU

BELIECTBAMU

IToBepxHocTHO-akTUBHBIE BeniecTBa (ITAB) - BemecTBa, KOTOpblE CHHXKAIOT
MOBEPXHOCTHOE HATSHKEHUE Ha TPAHUIIC KUJKOU M TBepAou (a3 (WM ABYX >KUIKOCTEH,
HanpuMep, HeTh - BOJ1a) BCIEACTBUE MPOIIecca afcOPOLIUU ATUX BEIIECTB.

B Hedtsanoit obmactu IIAB mupoko MNpUMEHSAIOTCS TNPEXKJIE BCEro Kak
J€3MYJIbraTOpPhI-pa3pyuTenu g HePTsIHbIX sMyibeuid pu OI13 ¢ uenbio: yckopeHus

Imponecca OCBOCHUSA He(l)TSIHBIX HJIN Ta30BbIX CKBAXXHWH, IMPCAOTBPAILICHUA HCTaTUBHOI'O
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BIUSHUS BOJBl WM JPYIHX >KUIKOCTEH Ha (U3MKO-XMMHUYECKHE CBOWMCTBA MOPOJ-
KOJUIEKTOPOB ~ IPOAYKTHUBHOIO IUIACTa TPU PEMOHTAX CKBaXWH;, IOBBILICHUS
POU3BOJAUTEIILHOCTH [JIsl JOOBIBAIOIIUX M TPUEMHUCTOCTH I HarHeTaTeIbHBIX
ckBauH; ynyumenue d3(dextuBHoctn CKO CKBaXHWH; CENEKTUBHAA W3OS
IIPUTOKOB IJIACTOBBIX BOJ.

Js OII3 mnacta ITAB npuMeHSAOT B BUAE BOJHOIO PAacTBOpa WIM CMECH C
He(THIO.

Mexanu3m nerictBuii  I[TAB B aByxdaszmoit cpeme (B/H): npu cHmKeHHH
MMOBEPXHOCTHOTO HATSKEHUS Ha IMOBEPXHOCTH paszzenia (a3 pa3mep Karejeld BOIbl B
HE(TH YMEHBIIAETCS, YTO MOBBIIIAET CKOPOCTh UX BBITECHEHUS HEPTHIO M3 IUIACTa B
ckBaxuHy. Ciie10BaTeNbHO, YBEIUIMBAECTCS NOJHOTA UX BbITecHEHU: n3 113C.

Kpome Ttoro, IIAB Takxke cmnocoOCTBYyIOT mpoueccy ruapodoouzanuu
MOBEPXHOCTH MOPOJ, T. €. YXyIUIAlOT UX CMAauMBaHWE BOJOW: MpHu ruapododusanuu
MOBEPXHOCTh MOPOJ JIydllle CMayuBaeTcs HePThio, yeM Bojaou. IlocnenoBarenbHo,
HE(PTh 3aHUMAET MECTO BOJIbI HA MOBEPXHOCTU MOPOJ U BBITECHSET IUIEHOUHYIO BOAY,
KOTOpasi MpeBpaIlaeTcsl B MEJIKME Karesn, yHocuMble oTokoM Hedtu u3 T13I1.

ITo xumnueckum cBorictBaM Bce I1TAB pa3nensroT Ha 1Ba OCHOBHBIX TPy

HNonorennnie: Moiekynbl HOHOTeHHbIX [IAB B Boje QuccouuMupyroT Ha MOHBI,
HMMEIOIINE TTOBEPXHOCTHYIO aKTUBHOCTh. loHOreHHbIe [IAB pazaenstorcs Ha:

a) anuonoakTuBHble [TAB (AIIAB). Ilpu nucconmanuu AITAB B BogHOI cpene
HOCHUTEJISIMH IIOBEPXHOCTH aKTUBHOCTH SIBJISIFOTCS OTPHULIATENIBHBIE 3aPSbI.

0) xaruoHoaktuBHblie [IAB (KAB). HocutensiMu NOBEpXHOCTH aKTUBHOCTHU
SBJISIFOTCS ITOJIOXKUTEIIBHBIE 3aPS/IbI.

Heunonorennnie ITIAB (HITAB). Ilonywator HIIAB npu coenunenun
OPraHUYECKUX KHUCJIOT, aMUHO- U aMHJIOKHCJIOT, COUPTOB C OKHCHIO MPOINUJICHA WU

OTHJICHA.
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Otu [1AB 3nauntensHO 3 PekTHBHEE TPUMEHSAIOT B KaYECTBE JE€IMYJIbraTOPOB,
yeM noHoreHHsie [1AB.

OcHOBHOE mpeuMylIeCTBO HEMOHOTeHHbIX [IAB: monHoe pacTBOpeHHEe B
MJIaCTOBOM BoJie 0e3 00pa30BaHusl HUKAKHX OCAJIOK.

B HedTaHON mnpoMBIIUIEHHOCTH Hauboiee paclHpOCTPAHEHHO MCHOIB3YIOT
cnenyromue HITAB: Pearentst OIl-7 u OII-10 (OKCHMATHIMpOBAHHBIC AITKUI(PEHOIBI),
Pearentsr YOO-8 u KAY®3-14 (OKCHATHIUPOBAHHBIE TPOIYKTHI).

2.3.8. BubpoBoyiHOBOE BO3/eiiCTBHE Ha MPU3a00HHYIO 30HBI CKBAKUH

Peskas unTeHCH(uKanusa mnpouecca ouuTku II3I1 Moker ocymiecTBIsTBCS ¢
IOMOIIIbIO BO3JEHUCTBUS YIPYIHMX KoyieOaHWil mpu oOpaTHOM (QuiIbTpanuu, OCOOCHHO
IIPX HU3KOM ITACTOBOM JTaBJICHUH.

Pa3zpaboraHo fBa OCHOBHBIX BHJIOB TEXHOJIOTMH - BHOpPOBOJHOBE W
JenpeccuoHHO-XxuMuueckoe Bozaeiicteue (BJAXB) u  BuOpoOBOJIHOBE U TEHHE
BozaeiicTeue (BIIB).

TexHonorumn BI/I6pOBOJIHOBOFO BOBHGﬁCTBHH IMpCaAHasHa4YCHBI JJIA:

ourctkd [13C OT TIMHUCTBIX OCTATKOB M (PUIIbTpaTa NP OypEHUU, TTOBBIIICHHUS

KauecTBa MpoIlecca OCBOCHUS 1 BbI30Ba MPUTOKA U3 IUIACTA MOCie OypeHus,

e ounctku [13C 0T KOTEMATUPYIOMIMX MAaTEPUAJIOB MOCJIE MPOBEJACHUS PEMOHTHBIX
paboT WM NEUCTBUS TEXHOTCHHBIX (PaKTOPOB;

e TOBBIIICHHS 3PGEKTUBHOCTH MPOIIECCa OCBOCHUS HATHETATEILHBIX CKBAKHH, T.€.
Mpu TiepeBoJie JOOBIBAIOIIUX B (DOH]T HATHETATEIbHbIX;

® OIIEHKU He(PTEra30HOCHOCTH MPU OYpEHUHU Pa3BEIOYHBIX CKBAXKUH;

® TIOBBINICHHS TTPOU3BOJAUTEILHOCTH, YBEIWYEHUST MPOGuUiIs mpuToka HedTH s

NOOBIBAIOIIUX W TPUEMHCTOCTH I HATHETATENbHBIX CKBAXKHH, TIE

IIPOU3BOUTEILHOCTh TIOCIIC OCBOCHUS HIDKE TMOTCHIIMAIBHOW WIIM CHHU3WIIACH

IIpH SKCILTyaTalnuu.
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[lon geiictBueM pSAOB TEXHOJOTHMUECKUX (AKTOPOB B  3arpsA3HEHHBIX

HMHHU3KOIIPOHUIACMBIX YACTAX TCPPUT'CHHBIX KOJIJICKTOPOB IIPOUCXOIHNUT:

pa3ynpoyHEHUE KOJIbMATHUPYIOUIUX MAaTEpPUAIOB, TIMHUCTBIX OCTATKOB U OYMCTKA
MOPOBBIX KAHAJIOB MOPO/I, yCTpaHEeHHe OJoKupyroniero 3¢ dexra ocTaTouHbIX (a3
HeTH BOABI WIM rasza, ¢uiabTpanus (IIOUI0B B HEOXBAYEHHBIX 30HAX,
YBEJIMUEHHUE 0XBaTa IU1acTa Mo MPOCTUPAHUIO KAK, TAK U TIO TOJIIUHE;
yIIydIIeHne GUIbTPAMOHHBIX CBOWCTB 3aTJIMHU3UPOBAHHBIX KOJIJIEKTOPOB;

O0ojiee WHTEHCHBHOEC TIPOHUKHOBEHHE OMYJIbCHH, PACTBOPOB XHUMHUYECKHX
pEareHToB UJIK TIEH B TUIACT;

BBHIDABHUBAHWEC WHTCHCHBHOCTH pEaKIMM B 30HAX, HMCIOINX Pa3IUIHYIO
($a30By10 HACHIIIIEHHOCTD;

PACTBOPEHME U BBHIHOC IIMHUCTOTO BEIIECTBA U KApOOHATHOIO IIEMEHTA, a TaKXKe
BTOPUYHBIX MPOAYKTOB peakimii u3 [13C;

ouncrtka [13IT or ACIIO.

JI1st KapOOHATHBIX KOJUIEKTOPOB IMTPOUCXO/INT:

O0ojiee MHTEHCUBHOE TIPOHUKHOBEHHE OMYJIbCHI, pPACTBOPOB XUMHUYECKHUX
peareHToB, MEH B IUIACT, YBEJIWYEHUE TIyOWHBI OOpaOOTaHHBIX TPEIIUH H
addextruBHOCTH 00padoTku I13I1 6e3 ncnoib30BaHMs CHEIUATBHBIX XUMUYECKUX
3aMEUIUTEIIEN PEAKIINH;

pacIIMpeHne CYIISCTBYIONINX TPEIIUH WM CO3JaHME HOBBIX MHUKPOTPCIINH B
I13IT;

BBIPABHUBAHUE CKOPOCTEN PEAKLINHN B KOJUIEKTOPAX;

ounctka II3I1 ot ACIIO;

a3 PeKkTUBHOE B3aUMOJICHCTBUE XUMPEAreHTOB U PAaCTBOPUTEIICH C TOBEPXHOCTHIO
TIOPOJIBL;

yIIydiieHue npouis IpUToKa HEPTH U MPUEMUCTOCTH.
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® pPACTBOPEHHME U BBIHOC KapOOHATHBIX OCaJOK 0e3 00pa3oBaHUsI HEPACTBOPUMBIX

BTOPUYHBIX MPOAYKTOB IOCJIE PEAKUI B OPOBBIX KaHAIAX;

BAXB ¢ uCnoJib30BaHNEeM CTPYHHBIX HACOCOB

OCHOBHOIl 007aCThI0O MPUMEHEHUs TaKOrO0 BAapHUAHTA TEXHOJOTHH SBIISIFOTCS
HE(QTSAHBIE 3alle)KM C OCJIOKHEHHBIMH YCIOBUSMU Pa3pabOTKU (TE€ppUTCHHbIE
KOJUIEKTOPbl €  TOBBIIIEHHOM TIJIMHUCTOCTBIO, TOHMKEHHOMW IPOHUIIAEMOCTHIO;
KapOOHATHBIC TIPOTYKTUBHBIE ILIACTHI, CJIOUCTO-HEOTHOPOIHBIC TUIACTHI).

OcHoBHbIE 00BEKTHI TPUMEHEHUsI TexHoJorun BJIXB - BepTUKaIbHBIE, YCIOBHO
BEPTHUKAJIbHBIE CKBAKUHBI, CKBAXKUHBI C YTJIOM HAKJIOHA CTBOJIA 110 45°.

CymHOCTh TEXHOJIOTUH 3aKIII0YAeTCs B BO3ACHCTBUM YIIPYTUMHU KOJIEOaHUSIMU Ha
II3IT ¢ noMOuIpI0 THAPOJMHAMHYECKOIO TEHEpaTopa M YEpPEIOBAaHUU CO3JIaHHUS
JENPECCUH U PENPECCUU Ha IJIACT CTPYHHBIM HacocoM. IIpu 3ToM 3aboiiHOE AaBieHUE
BBIILIE TUIACTOBOTO U HUXKE JTABJICHUSI TUAPOPA3phIBa IJIACTA.

Takoe uepenoBaHuE BbIIIE ONEpalUii MO3BOJIIET B 3arps3HEHHON 30HE BOIU3U
CKB&)XMHBI CO3/1aBaTh OOJIbIINE JIOKAJIbHBIE TPAJAMEHTHI AaBJICHUS U3 IJIACTa K CTBOJY
CKBa)KMH, KOTOPbIE MOTYT JIOCTUTaTh JaBJICHUS IMIPOpa3phiBa IjacTa.

bnaronaps K0JIe0aTeIbHbIM YOPYTUM nedopmanusam oOpa3zyrorcs
JOTIOJIHUTENbHBIE ~ TpemuHbl. Ilepepacnpenenenue U ociablieHHEe  OCTATOYHBIX
HaNpsOKEHUN TPUBOAAT K YMEHBIIEHUIO CMBIKAHUS TPEUIMH IOcie cOpoca JaBiiCHUs.
3HaKoMNepeMeHHbIe YIpyrue aAe@opMalvyd B MPUCTBOJIBHON 30HE M mep(OparmoHHBIX
KaHajax MpUBOJAT K OOpPa30BaHUIO CETH MUKPOTPEILIUH, YTO HHTEHCU(PUIIMPYET MPUTOK
KHUIKOCTH.

VYrupyrue konebanus Takxe cnocoOCTBYIOT BbiHOCY W3 I3[l kombMatupyronmx
MaTEpUajIoB, YTO OUMIIAET eCTeCTBEHHbIe NopoBble KaHaibl B II3I1 u yBennumBaer

TUAPONPOBOAHOCTH U Ibe30npoBoAHOCTH 11311 komnekropa.
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BubpoBosHOBass 00paboTKa MOXKET COYETAThCS C XUMHUYECKUM BO3JIEHCTBUEM
NyTeM 3aKauKl XUMPEAreHTOB B IUIACT WU J00aBIICHUS UX B pabOuylo >KHAKOCTh MpU
CO3/IaHUU PEIIPECCUil.

[TocnenoBarenbHOCTh OMEpaluid, TTyOMHA, 00beM M BUJ pabodyux pacTBOPOB
XUMpPEareHTOB, BpEMs pEarupoBaHUsl OMNPEACISIIOTCS TMpPU  aHAJIU3€ pPe3yIbTaToB
reo(pU3NUecKux U THIPOJUHAMHYECKHUX HCCIEIOBAHUM C YYETOM Te0Joro-(hu3nuecKux
XapaKTepUCTHK IJIacTa M PsI0B Jpyrux ¢akrtopoB. B mporecce 0O6paboTok Bemercs
KOHTPOJIb:

® 33 IPUTOKOM KHJIKOCTH;
® [IPU CO3/IaHUU PETPECCUN U PENIPECCHI;
® 32 BBIHOCOM KOJIbMaTUPYIOLUIMX MaTEPUAJIOB U OIICHKOW UX MPUPOIBIL.

O} PexTUBHOCTh KOHTPOJISL HAJd TMPOLECCOM CYLUIECTBEHHO MOBBILIACTCS C
MOMOILbIO aBTOMAaTU3UPOBAHHOM CUCTEMBI KOHTPOJIS.

Ha pucynke 2.5 mpencraBieHa cxema pa3MeEUIeHHs 00OpYJOBaHHUM IpH

BuOpoBoaHOoBOM OIIC ¢ ucnonbp3zoBanueM ctpyiHoro Hacoca tumna VC.

Pucynok 2.5 - Paszmenienue obopyaoBanus npu oopadotke [13C nmo trexnonoruu
BJIXB: 1- reneparop xosiebanuii qaBiaeHus; 2 - pe3oHaTop; 3 - CTpYHHBIN HAcOC; 4 -

nakep; 5 - cneuduibtp; 6 - GUIBTP BCTABHOI; 7 - HACOCHBIE arperaThl; 8 - eMKOCTh; 9 -
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cenapatop; 10-18 - Bentunu; 19-21 - manometpsr; 22 - mrynep; 23 - puibtp; 24 -
tpoitHuk bPC; 25 - ambap; 26 - eMKOCTb 115 paboueit )KUIKOCTH; 27 - KUIAKOCTh
IyLIeHus; 28 — pacxogomep

[TocnenoBarenbHOCTH NTpoBeacHUA B/IXB ¢ ncnonp30BaHrEM CTPYHHOTO HacOCa:

e CnyckaioT KoMIOHOBKY o6opynoBanusi o HKT B ckBakuHy M yCTaHaBIUBAIOT
e€ Ha 3a/IaHHON TITyOuHE.

e [IpousBogsaT nmocaaxy nakepa.

e 3aKauyMBalOT B CKBWXHHY pPab0YyI0 J>KHAKOCTh C HEOONBIIMM PaCXO0M IS
NOBBINIEHUs 3a00MHOr0 naBiieHud. [Ipu 3ToM reHepaTop W CTpYWHBIH HAcoc He
BBIXOJUT Ha pabOUYuil pekuM, T.€. TOJBKO MPOITYCKAaEeT Yepe3 ce0sl KUIKOCTH.

e [lpu oOTKpbITOM 3aTpyOHOM HPOCTPAHCTBE, TE€HEPATOp W CTPYHMHBIA Hacoc
BBIXOJISIT HA pabounii pexkuM, OBICTPO CHUKAETCS JaBJICHUS MO]T TAKEPOM.

e B ycnoBusix genpeccuu Ha 3a00€ OCYIIECTBISICTCS BHOPOBOJHOBAs 00pabOTKa
poayKTUBHOTO nHTepBana [1311.

Texunosorus BIIB:

K ocHoBHoii oOnactu mnpumenenus BIIB orTHocsiTcs HedTsSHBIE 3alIeKU C
OCJIO)KHCHHBIMH YCJIOBUSAMH Pa3pabOTKU M 3ajJ€KH, B KOTOPOH IIACTOBOE JIaBJICHUE
BBIIIIE€ TIOJIOBUHBI, HO HE MPEBOCXOIUT TUAPOCTATUYECKOE JAaBJICHUE CTOJIOA KUIKOCTH B
CKBaXKHHE.

OcHoOBHBIE OOBEKTHI I JAHHOW TEXHOJOTHU: TOpU30oHTaIbHbIe ckBaXXUHBI (I'C)
U BTOPBIE CTBOJIBI CKBaXXHWH, B KOTOPBIX TPAAUIMOHHBIE METOAbI OCBOCHHS IOCIE
OypeHHsI W  YBEJIMYECHHUS  MPOAYKTUBHOCTHM  TEXHUYECKHM  HEBO3MOXKHBI WU
Mano3(QGeKTUBHBI, BEpTUKAIbHASI M HAKIIOHHAS CKBAXXUHBI T1yOnHOM 10 6000 M.

OTnuyue MaHHOW TEXHOJIOTMM OT IEPBOr0 BapHaHTa COCTOUT B TOM, YTO ISt
CO3JIaHUM HEOOXOJUMOM JJIUTEIBHON JeNpeccMu Ha 3a00€ M BbI30BA NPUTOKA K

CKBAKMHC HCITOJIB3YCTCs IICHHBIC CUCTCMBI, IIPOITYCKAHUC KOTOPBIX YCPC3 Me)KTp}I6HOG
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MIPOCTPAHCTBO 00JIEryaeT CTONO KHUAKOCTU B CKBAKMHE U CO3JAET yCIOBHE JIA BHIHOCA
KoJbMaTupyomux Matepuanos u3 [13C Ha ycTbe CKBaXXUH.

[Ipu 3TOM BO3MOXHO KOMOMHHMpOBAHHE C (PU3MKO-XMMUYECKUM BO3JCHCTBUEM,
T.€. 3aKauka B 1nact [IAB, pacTtBopurenen, KUCIOT U T.A.

Ha pucynke 2.6 mpeacraBiieHa cxema pasmelienust ooopyaoBanus mpu [1BI1.

Pucynok 2.6 - Cxema pasmenienust obopyaoBanus no texHojoruu BIIB: 1 - renepatop;
2 - pe3oHaTop; 3 - oTpaxkarelnb; 4 - GUIBTP BCTaBHOW; 5 - adpaTop; 6 - uibTp; 7 -
HACOCHBIN arperar; 8 - kommnpeccop; 9, 10 - emkocts; 11 - cemapartop; 12 — kenmodHas
eMkocTh; 13—20 - 3aaBmxkku; 21-23 - MaHOMETpEHI; 24 - mTynep; 25 - ambap; 26 -
pacxonomep; 27—39 - 3aIBHKKH.

[TocnenoBaTenbHOCT MPOBEICHUS:

e 3akauuBaroT pactBop IIAB B ckBakMHy npu OTKPHITOM 3aTpyode.

e IlpokaumBarOT BOJYy uUepe3 Te€HEpaTop W BO30OYXKIAIOT MYyJbCAllMIO JaBJICHUS Ha
3a0oe.

e Bxmouaror kommpeccop u HarHeraroT Bo3ayx B HKT mnpu omHOBpemeHHOM
nmojgaye  Boabl. B KaHalax TEeHEPATOPOB  MPOUCXOAUT  HHTECHCHUBHOE

NepeMeNMBaHue CMECH BO3AyXa C BOJOM M 00pa3yercss BBICOKOAMCICPCHAS
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MEHHasl CHUCTEMA, KOTOopas 3aTeéM 3aloJIHSIET MEXKTPYOHOE MPOCTPAHCTBO U
U3JIMBAETCS B JKeNTOOHON €MKOCTH Yepe3 BBIKUIHYIO JIMHUIO.
e B emkxoctu c momomplo cemaparopa TieHa paspymiaercs, pactBop I[IAB
OTHIETISIETCS OT BO3JyXa W TIOCJIE OCEMAaHWs TPS3W Ha JHO BHOBH 3a0WMparoT u
MOJIal0T B a’patop, a gainee onsTh 3akauuBatoT o HKT B ckBaxuHy BmecTe ¢
BO3/TyXOM.
e Jlom peiicTBUeM JdenmpeccMd UM BUOPOMEHHOrO  BO3JCUCTBUS  YACTHIIHI,
sarpsustone [I3I1,  BbIHOCATCS W3 MIIacTa, MONANAIOT B TMEHY U MO
MEXTPYOHOMY MPOCTPAHCTBY OOPATHBIM MOTOKOM BBIHOCSITCSI HAa YCTh€ CKBAXKHH,
a 3aTeM yJaJsIoTCA.
e IIponomKUTENBHOCTh MPOKAYKU MEHBI 3aBUCHUT OT cTerneHu 3arpsizHenus [13C u
MHTEHCUBHOCTH BBIHOCA KOJBMATUPYIOIINX MAaTEPUATIOB.
o [Jlocine mnonHON pa3psAKkd CKBAKUH YCTAaHABIMBAIOT TE€HEpaTOp Ha Jpyroi
HMHTEpBaJ nepdopannu 1 TOBTOPSIIOT BHIIIE ONIEPAIUU.
e [IpombiBatoT 3a00M OT CKONUBIIUXCS TaM KOJbTATUPYIOIIUX MAaTE€pPUAIOB, H
npoBogar komiuieke [TMMIC u T'IMC, a Takxke CHyCKalT CKBOKHHBI Ha
AKCIUTyaTallHIo.
2.3.9. TepMOUMITTIO3MOHHBIC BO3JICUCTBHUS HA TMO3JHENU CTAaauu pa3pabOTKU HEeTIHBIX

MECTOPOKICHUN

Ongnum w3 Hanbosee MepCHeKTUBHBIX U I(POEKTUBHBIX METOJOB OOpPHOBI C
KOJIbMAaTallMend, 3arpsA3HSONEd IUIACT W BBI3BAHHOM  OTJIOKCHUSIMU  COJIEH,
acanbTeHOCMONUCTBHIX U mapaduHOBbIX ocaakoB (ACIIO) B mopoBoM MpoOCTpaHCTBE
MPOAYKTUBHOTO IIACTA, SIBJSIETCS] TEPMOUMILIIO3UMOHHOE BO3/ICHCTBUE.

Oco06eHHOCTh TEPMOUMILIO3MOHHON 00pa0OTKHU 3aKJIIOYAECTCS B OJJHOBPEMEHHOM
BO3JICCTBUM Ha TMPU3a00MHYIO 30HY IUIacCTa BBICOKMX TeMIIepaTyp, MAaBJICHUS W
XUMUYECKUX TIPOIECCOB. YKa3aHHbIE (PAKTOPHl CIOCOOCTBYIOT PpACIUIABICHUIO U

cropanuto ACIIO, pa3pylieHuo KOJIbMAaTallMOHHOM KOPKU B mep(oparmoHHbIX
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OTBEPCTHSIX, CO3/ITaHUIO BOJHOBBIX IPOIECCOB B CKBOXHMHE M IuiacTe. TakuM oOpasom,
IPOUCXOIUT KOMIUIEKCHAs! OYMCTKA TPU3a00MHON 30HBI TJIacTa U YIy4IIaloTCs YCIOBUS
PUTOKA >KUJIKOCTU K 320010 CKBaKUHBI. TE€pMOMMILIO3MOHHAs 00pabOTKa BKIIOYAET B
cebsi coyeTaHWe TEIUIOBOTO M TUAPOAMHAMHUYECKOTO BO3ACHCTBUI 3a OIHY
CIIyCKOTIOJTbEMHYIO OIEpalrio, YTO CYHIECTBEHHO MOBBIIIAET MPOAYKTUBHOCTb. DTOT
METOJ BBITOJHO OTIMYAETCS OT APYIMX HPOCTOTOW OCYIIECTBICHHS W BBICOKOU
3¢ (HEeKTUBHOCTHIO.

B OOO HTII "BYIDLI" pa3paboTan u BHEApPEH C KOHIA HA MECTOPOXKICHUSIX
OAO "TarHedTp" TEPMOMMILTIO3UOHHBIM CHOCOO 00padOTKH NPHU3a0OWHON 30HBI,
OCHOBaHHBII Ha HCIIOJIb30BAHUU BBICOKOIHEPIETUYECKUX TEPMOTa30XUMUYECKUX
HMCTOYHUKOB TIPOJIOJDKU TenbHOTO AedcTBUsl (0T 40 ¢ u Oosiee) B KOMIUIEKCE C UM
MJI03UOHHBIM BO3/ICHCTBHEM Ha 00padaThIBAEMYIO 30HY.

B  pe3syaprare TEpMHMUYECKOTO  BO3LACUCTBUS  IPOUCXOMAT  pa3MIIdeHHE
ac(haabTEeHOCMOJIMCTHIX U NapaUHUCTBIX KOJIbMATUPYIOIUX 3JIEMEHTOB, CHIXKEHHE UX
BSA3KOCTH.

["a3oxumuyeckast 4acTh BO3JIEHCTBUS 00YCIOBIMBAET NPOSBICHUE B KAIUIUIAPHO-
MOPUCTOM  Cpele IUlacTa XMMHUYECKOro, TEIJIOBOr0o MW JAPYruX  (akTopos,
CHOCOOCTBYIOLIUX CHUXEHUIO MEX(Pa3HOro MOBEPXHOCTHOIO HATSHDKEHUS U CO3AAHUIO
MPEANOChUIOK i1 3(PQPEKTUBHOrO yJIaieHUs KOJbMATHPYIOUIUX COCTABIISIIONINX W3
nepdOopallMOHHBIX OTBEPCTHI U OJMKHEN 30HBI HE(PTIHOTO IJIACTA.

[locne okOHYaHUsI TOPEHUS! TEPMOTa30XUMHUUYECKOTO0 UCTOYHHMKA BBIACPKUBACTCS
TEXHOJIOTMYECKasi Tay3a, HeoOXoaumas MJis YyCWieHus TemioBoro »sddexkra u
3aMeIlEeHUs] Ta3000pa3HbIX MPOJYKTOB FOPEHUS B CTBOJIE CKBAXKMHBI KHUJIKOCTBIO, UTO
CYILIECTBEHHO YCWJIMBAET MOCIEAYIOIIEE IEIMPECCUOHHOE Bo3neicTBre Ha macT. [lo
OKOHYaHMM Tay3bl OCYIIECTBISIETCA JEMpEeccHsi MOCPEICTBOM pa3repMeTH3aluu
UMIUIOBMOHHOW  KaMepbl, 4YTO TIO3BOJISIET OYMCTUTH TOPBl  KOJUJIEKTOpa  OT

3aKYIIOPHUBAIOIIUX 3JICMCHTOB.
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B Moment gempeccun Ha oOpaOaThiBaeMblil IJIACT JIEHCTBYET UMITYJBC CHIIBI,
HampaBlIeHHBIA U3 TUlacTa B CKBaXHUHY. [loa melicTBHEM 3TOro0 MMITYJIbCa MPOUCXOTUT
MUTPAIs Pa3MATICHHBIX KOJIBMATHPYIOMIUX AJIEMEHTOB U3 MOP KOJIJICKTOpPa B MOJIOCTH
CKB2)KMHBI U B UMIUIO3UOHHYIO Kamepy.

Takum oOpazom, Ha TpH3a0OHHYIO 30HY IUIacCTa JACHCTBYIOT 3aKOHOMEpHBIC
3aTyxallmme KojeOaHus  JaBleHHs, YyCWiIMBaromme dSPQPeKT aeKoIbMaTaluu
KoJulekTopa. MMIno3MoHHas kamepa ¢  KOJbMATHUPYIOUIMMH  JJIEMEHTaMH U
OCTaTOYHBIMH TMPOAYKTAMH TOPEHHs IMOJHUMAETCS Ha TOBEPXHOCTh, TIC OHA
O0CBOOOXK/IAETCS M T€ MOXET ObITh MPOM3BENEH OTOOp mpod mida aHamuza. [lpu
HEOOXOAUMO CTH MOXKET OBbITh JONOJHUTEIBHO IPOM3BENEH OJUH WM JBa LUKIA
MMIUIO3HOHHOTO BO3JICHCTBUSI.

JIOCTOMHCTBA TEXHOJOTUU TEPMOMMILIIO3MOHHOTO BO3ACHCTBHS 3aKIIOYAIOTCS B
CIIETYIOIIEM:

® COKpAI[AIOTCSl 3aTpaTbhl BPEMEHH, MOCKOJIBbKY BCE OIEpalHl BBIMOJHAIOTCS 3a
OJINH CIYCK-TIOABEM 000pyI0BaHUs Ha re0(hU3NIECKOM Kadee;
® [POBOAMUTCA HUMITYyJIbCHOE OapoJMHAMHUECKOe BO3ACHCTBHE B  PEXHUME

"nenpeccus—penpeccus’;

e o0ecreunBaeTcs yAaJIeHUE 1U1amMa, nmapaguHoB, acHhaIbTEHOCMOJIUCTHIX BEIIECTB

Y Pa3JIMYHbIX TBEPOB3BEIICHHBIX YAaCTHUIl U3 MPU3a00HOM 30HbI TIACTA.
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I1l. TEXHOJIOTUSA OBPABOTKU CKBAXHWHBI KHUCJIOTHBIMU H
HEOTEKUCJIOTHBIMHU COCTABAMU HA HNPOMBICJIOBBIX
MECTOPOXJIEHUSAX «BEJIBIA TUT'P»

3.1. XumuyecKkue peareHTbl, NpPUMeHsieMble B KHCJIOTHBIX COCTaBaxX M HX
HA3HAYeHUsI

1. Kucnorta consnas (HCl) 28-32 % konmentpaiuu B cooTBeTcTBUn ¢ TY6-01-714-

77,TOCT 857-78.

Hasnauenue: pacTBopeHHE KapOOHATHBIX COCTABISIIOIIMX IOPOJ, OTJIOKCHHUN
COJIeH, YaCTUYHOE pPACTBOPCHHE W  pa3pylIeHHWE TJIMHHUCTBIX  MaTepHaIOB,
KOJIBbMATUPYIOIIUX PU3a00MHYI0 30HY CKBaYKHH.

2. Kucnora mnaBuxoBas (HF) 50 % xoHmentparuu B coorBeTcTBUU ¢ TY 48-5-184-

78.

Ha3nauenne:  pacTBOpeHHME  CHUJIMKATHBIX M KBapLEBBIX  MHUHEPAJIOB,
ATFOMOCHJIMKATOB TIIMHUCTOTO PacTBOPa, IEMEHTHOU KOPKH.

3. Kucnora ykcycnas (CH,COOH ) 99,9% xonuentpanuu B coorBeTcTBUU ¢ ['OCT
6968-76.

Ha3znauenne: mnpemoTBpaiieHus 00pa3oBaHHUS OCAJOK THUAPOOKHCEH 3Kelesa,
ATFOMHUHMS U T.JI. TyTeM cTabuiu3aiuu pH kucimoTHOro pactBopa (<2).

4. Kucnora  wutpmwiorpumetmidocponoBas (C,H,NO,R,), KpuCTaIINIECKUI

MOPOIIIOK, COJIepKaHNe OCHOBHOTO BellecTBa >97% wu moctaBisgercs 1mo TY 6-09-

5283-86.

Ha3nauenme: mpenorBpamieHne oOpa3oBaHMs OCAJOK THUIPOOKHCH ATIOMHHWS,
xKenesa W JIp. MyTeM CTaOWIM3alliu TIWHUCTBIX MUHEPAJIOB, MPEAYNPEKICHHIE
0o0pa3oBaHUsI TUAPOTEIIEH.

5. Yraeromoponueie pactBoputenu (HedTh C coaepkaHueM cMmoja U acdaiabTeHa

MeHee 2%, TU3e/IbHOE TOILIMBO).

Ha3nauenue: oOpa3zoBaHuE KUCIOTHO-YTIAEBOAOPOIHBIX SMYJIbCUI JIJIS:
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® CHWKEHUS CKOPOCTH KOPPO3UHU;
e pactBopenus ACIIO.
® 3aMEIJICHUS CKOPOCTH B3aUMOJACHCTBUS KUCIIOT C IOPOJIaMH;
6. Muruburopsl kucnotHoit koppo3uu tuna All-240 Al-600 ¢pupmsr Clearwater Inc
(USA), oGecneunBaromue CKOpPOCTh KHCIOTHON Kopposuu He Gonee 10 mMm/ron
IIpU Temreparype 10 150°C.
7. TloBepxHocTtHO-akTuBHBIC BemiecTBa ([IAB) Tuna smynstan, Beet[IAB-M u np.
Haznauenue: cHmkeHune Mex¢a3HOTO HATSDKEHUS Ha MOBEPXHOCTU paszzena (das,
JTUCTIEPTUPOBAHUE U YJIAJICHUE TBEPIBIX YACTHI[ U3 30HBI BO3JCUCTBUS, CTaOWIN3ALIUS
[JIMH, IPEAYNPEXACHUE IT'YAPOHOB, CHIDKEHHE CONTPOTUBICHHS (PUIBTPALIUA KUCIOTHOTO
pacTBOpa B IUIACT, IPEyNPEKIeHNE 00pa30BAHMS MUKPO3MYJIbCUH B IJIACTE U JP.
3.2. ba3oBble KHCJIOTHbIE COCTABBI
1. Consno-kucnothslil pactBop (CKP)

CooTHo1IeHHE KOMIIOHEHTOB pacTBOpa:

e comsHas kucnota (HCI) 10 — 15 %,
e ykcycHas kuciorta (CH,COOH ) 2-5%,
® YHTUOUTOP KUCIOTHOU KOPPO3UHU 1-5%,
® TIOBEPXHOCTO-aKTHBHOE BEIIECTBO 0,5-1 %,
® KHCJIOTa HUTpWIOTpUMeTUI(hochoHOBas 1-2%,
e BOJA octainbHOe 10 100 %.

O6nactp npumenenus CKP.

CKP mnpumensiercs s 0OpaOOTKM TEPPUTEHHBIX KOJUIEKTOPOB CKBaXXUH C
MTOBBIIIIEHHBIM COZCPKaHUEM KapOOHATHBIX COCTaBIIIONTUX Topoy (6oaee 1 %).

[IpensapurensHoe HarHetanue CKP nepen 3akaukoil IIMHOKUCIOTHOTO pacTBopa
(I'KP) c uenbio cHmkeHUS HEAIP(HEKTUBHOTO PACXOJOBAHMS TUIABUKOBOM KHUCIOTHI Ha
pactBopenne kapOoHaTtoB, pacxonq CKP na mpensaputenproe naraeranwe 0,1 — 0,2

M° | M BCKPBITOW MOIIHOCTH.
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2. I'munoxucnotHslit pactBop (I'KP)

CooTHoOIIeHHE KOMIIOHEHTOB pacTBOpa:

e IUIABUKOBAas KHCJIOTA 3—-5%:;
® COJIIHAsA KUCIIOTa 8 — 10 %;
® UHTUOUTOP KUCIOTHOU KOPPO3UHU 1-5%;
® YKCYyCHasl KHCJIOTa 2 —5 %;
® [IOBEPXHOCTHO-aKTUBHOE BEIIIECTBO 0,5-1 %:
e kucnoTa HUTpHiorpuMetrmipochononas (HTD) 1-2%;
e BOJa octaisHOE 10 100%.

I'KP npumenserca mist OII3C, BCKpBIBAIOIIMX TPEIIMHOBATHIE, TPEIIMHOBATO-
IIOPOBBIE U TIOPOBBIE KOJUIEKTOPBI, XapaKTEPU3YEMbl€ HAJIMYMEM KBapLEBBIX,
CWJIMKAaTHBIX W TJMHUCTBIX OOpa3OBaHWl, MPU HEOOXOJMMOCTH JII YaCTUYHOIO
PACTBOPEHHUSI MTOPOJ Ul MOBBIIMIEHUS MPOHULIAEMOCTH KOJJIEKTOPA W ITPOAYKTUBHOCTH
CKBaXKHUH.

3. Hedrexucnorras smynscus (HKD)

JIOTIOJIHUTENIBPHBIMU  TIOJIOKUTEIbHBIMU  cBoMcTBaMu HKD  sBistoTcs  Ooiee
riiyOOKoe MNPOHUKHOBEHHE B IUIACT, M Kak MPaBUJIO, YBEJIMUYEHUE 30HBI OXBaTa
BO3JICHCTBUSI, CHUKEHUE KOPPO3UHHOM AKTUBHOCTH MpPHU CTAOUIU3ALMHU SMYJIbCHH,
npeaynpexieHne o0pa3oBaHusl I'yIPOHOB.

COOTHOIIIEHHNE KOMIIOHEHTOB:

e COJIgHAsA KHCIIOTa 10 - 12 %;
® INIAaBUKOBAas KMCJIOTa 3—-5%;
® YKCyCHas KHCIIOTa 2 -3 %;
e HurpuiotTpumetuipocpononas kuciora (HTD) 1-2%;
® BMYJbraTop 2 -4 %;
® VIJIEBOJOPOIHBINA PACTBOPUTETH — HEPTH 30 — 40 %j;
e BOJa octasibHOE 10 100%.
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AHANIOTHYHO HE(PTEKUCIOTHOW HOMYJIbCUM TMPUMEHSETCS AU3ENb-KUCIOTHAS

OMYJIbCHAI. B kaugectBe YIJICBOAOPOAHOI'O pPACTBOPUTCIIA IIPHUMCHACTCA HOHU3CIBHOC

TOILIINBO.

3.3. OnpeneJIeHne pacxoaa XHUMPEArcHToB Ha IPUTOTOBJCHHEC KHCJIOTHBIX

PacTBOPOB
1. O6weM ToBapHOU KKCIOTHI (V; ) I mpuroToBiIeHns 1 »*® KUCIIOTHOTO pacTBoOpa:

~10a,.p,

V.
T A

; (3.1)

rue:

A - KOHLIEHTpAalLlUs TOBAPHOI KUCIIOTHI, KI/JI.

V; — 00bEM TOBapHOM KUCIIOTHI, JI;

p,— TUIOTHOCTh PacTBOpa KUCJIOTHI TP 3a/IaHHOW KOHIICHTPAIUH, 2/ cv’ |

a,— 3aJJaHHasi KOHIIEHTPAIHsI KUCIOTHI B cocTase, %o;

[InoTHOCTH pPAacTBOPOB KHUCJIOT TMPH PA3IUYHON KOHIEHTPAllMW JaHbl B
MPUIIOKEHUU.

2. Pacuer o0beMa KMCIOTHOTO pacTBOpa AJisk 00pabOTKH CKBaKHHBI

HeoOxoaumblii 00beM KUCIOTHOTO PacTBOpPa OIMpEAENIeTcs 3aJaHHOM TTyOUHOM

€ro NPOHUKHOBEHHUS B IJIACT M PACCUUTHIBAETCS 110 (pOpMYJIE:
Vip =7R. H, m; (3.2)
rie:
V,. , — 00BEM KHUCIOTHOTO pacTBOpa sl MpoBeACHUs 00paboTKu, »°;

R,,— YCPEAHECHHEIN pafguyc 30HbI 00pabOTKM miacta, M (OOBMHO 2 — 3 M — 1A

nopoAa pyHIaMeHTa U He MeHee | M — JJI TEpPUTreHHBIX TOPO/);

H ,— BCKpBITast MOIIHOCTH ILIACTa, M,

m — koddurueHt 3pGeKTUBHON MOPUCTOCTH, MYCTOTHOCTH, TPEIIMHOBATOCTH,

J0JIA €AUHUILIBI.
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OO6beM KHCIOTHI AOKEH cocTaBisiTh B mpenenax 0,4 — 1,0 »*uwa 1 M BCkpbITOH

TOJIIIMHBI IIJIaCTa.

3. Pacuer pacxoaa BCIIOMOI'aTCIIBHBIX pCarCHTOB.

HeoOxoanmoe KOIMYECTBO BCIIOMOTATENBHBIX PEAareHTOB — HWHTUOUTOPHI

KOPpO3Huu, KOMHHGKCOO6p3,30BaTeJ'II/I, IMOBECPXHOCTHO — aKTUBHLIC BCIICCTBA U JP.:

3.4.

_ VierCo .

Vp 100 (3.3)

rue:

V, , — KOJIMYECTBO BCIIOMOTaTeIbHOTO peareHTa st 00paboTku, »°;
V p — KOIMYECTBO KUCIOTHOTO pacTBoOpa, m°;

C,— KOHLIEHTpAaI1s pearcHTa B KUCIOTHOM pacTBope, %.
TexH0JIOrHsl NPUTOTOBJICHUSI KHCJIOTHBIX COCTABOB
ConsHokucnotubii pactBop (CKP)

[TocenoBaTenbHOCTD NPUTOTOBIICHHUS:

B eMKOCTh JJist npurotoByieHuss CKP nabuparots ~0,5V, , NpecHON TEeXHUYECKOU
BOJIbI 1 3aTBOPSIOT B HEl pacueTHOW 00beM YKCYCHOU KUCIOTHI (~ 0,02V, , ).

B pacTBOp MOOABIIOT PAacyéTHOE KOJIMYECTBO TOBAPHOW COJITHOW KHCIOTHI (
~0,3V,,), W 3areM BCE BCIOMOTATC/IbHbICE XHUMPEArcHThl B OMPEICICHHBIX
KosmuectBax (o ¢popmyse 3.3)

B TIOJyYEHHBIH pACTBOP JOJMBAIOT MPECHYI TEXHUYECKYI0 BOAY JI0 OOILIEro
oO0beMa pactBopa V,, M BCE IMEPEMEIIMBAIOT HACOCOM JIO MOJYYEHUs
OJIHOPOJHOTO COCTOSIHUS (0KO0JI0 15 MHUH.).

I'munokucnoTHsi pactBop (I'KP)

[TocnenoBaTenbHOCTh NPUTOTOBIICHUS:

B €MKOCTh (eMkocTH) mis npurotoBienus ['KP naGupaercs ~0,5V,, mnpecHou
TEXHUYECKOM BOJBI U 3aTBOPSAETCA B HEH pacueTHOE KOJUYECTBO YKCYCHOU

KHCIOTHI (~ 0,02V, , );
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no0aBIseTcs pacyeTHbIH O00BbEeM TOBApHOW COJISTHOM KHUCTOTHI (~0,25V,,)
T00aBJISIOT BCE BCTIOMOTATEIbHBIE PEareHThl B KOJIMUYECTBAX, OMPEICIACMBIX IO
dbopmymne 3.3;

100aBJsIeTCsl pacyeTHBIH 00BEM TOBApHOM IUIABHUKOBOW KHUCIOTHI (~0,09V, ,) B
TIOJTyYEHHBI PacTBOP JOJIMBACTCS MTPECHAs TEXHUUECKast Boja 10 00IIero oobeMa
pacTBopa paBHOTO V., H BCE IMEPEMEIIMBACTCS HACOCOM [I0 TOJYYCHHS
OJTHOPOJTHOTO pacTBopa (0kojo 15 MuH.).

Hedrexknucnornas smyabcust

HOCHGI[OB&TGHBHOCTB IIPUTOTOBJICHUA.

Hedrexkucnornas smynscus (HKD) obOpasyercss B mpoiiecce OAHOBPEMEHHOMU

3aKa4dKHu He(l)TI/I M KUCJIOTHOI'O paCTBOpPa 4€PEe3 CMECUTCIIb B CKBAKHNHY.

3.5.

[Topsnok 3aKkauku HE(QTEKHUCIOTHOM IMYJIbCUH yKa3aH B II. 3.0.
TexHnuyeckue CpeacTBa, MCHOJb3yeMble TNPH NPOBeAeHUN KHCIOTHBIX
o0padoToK

I[JI)I IMPHUTI'OTOBJICHUA W 3aKaYKW KHCJIOTHBIX COCTABOB OOJIZKHO HMCIIOJIB30BATLHCA

CTaHAapTHOE 000pyA0BaHME HEPTEKUCIOTOCTOMKOIO UCIIOHEHMSI, 00eCIeUrBaIOLIIEe:

HenpeppIBHOCTH TEXHOIOTHUECKOTO IIPOLIECCA;

KayecTBeHHOE IPUTOTOBJIEHNE COCTABOB;

HeoOxonumbie  maBiAeHUS W MPOU3BOJUTENIBHOCTH HA  KaXJOM  JTarie
OCYIIECTBJICHUS IPUTOTOBJIEHUS M 3aKAYKH COCTABOB;

be3onacHsbie ycioBus mpoBeaeHust padorT.

JIns  TOCTHIKEHMS TIEPEUMCIICHHBIX TpPEeOOBaHMM, WCIIOIB3YETCS CIEIyIOIee

o0opyoBaHue (MJIM €ro aHaJIOTH C XapaKTepUCTUKONW He HUXKe 0a30BOi):

[lementupoBounsie arperatsl: [{A — 320, AH — 400

Hacoce! Beicokoro mpasienus tuna: TWS — 250, 600
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TWS Nel panga 3akauykd KHCIOTHOTO pacTBopa (HAarHerareiabHas JIMHUS
BBITIONHSETCS U3 TpyO ¢ ObicTpopazbeMubiMu coeaunenusiMu (bPC), mpuemnas
JIMHUS OT EMKOCTEN BBINIOJIHAETCS criennaibHbIMu 1tanramu ¢ bPC);

TWS No2 nns 3akauku HepTH (MpUEeMHas U HAaTHETATENIbHAS TIWHUW BBITIOJTHSIOTCS
u3 1py6 ¢ bPC);

TexHoornyecKkne eMKOCTH B KOPPO3MOHHOCTOMKOM HCHOJHEHUH (IIJIACTHUKOBBIE
up.): V =8-10 »°

Hacoc HM memOpanHoro tuna aias nogayud xumpeareHta ¢ Q = 250 n/g c
IIPUBOAOM OT BO34yX0BOIOB 6 — 8 atm. B cucreme MCIL

[IpuHUMNIMATbHBIE TEXHOJOTMYECKME CXEMbl pa3MElieHus: 000pyI0BaHUs,

TpyOONPOBOJOB M 3allOpPHOM apMaTypbl MPU MPOBEACHUH KHUCIOTHBIX 00pabOTOK

npencTaBieHbl Ha pucynkax 3.1, 3.2 u 3.3.

Bce obopynoBanue, HCoib3yeMoe IIPH KUCJIOTHBIX 00pa00TKax JOJDKHO OBITH BO

B3pbIBOOE30IIaCHOM HCIIOJTHEHUHU.

3.6.

TexHosioruss 00padOTKM CKBaKUHbI KHCJIOTHBIMM M He(PTEKHCJIOTHBIMHU
cocraBamu. IlociienoBaTesibHOCTH Onepanmnin

1. Jist  mpoBeneHuss O00paOOTOK CKBaOXMH C LB  YBEJIMYEHUS HX

IPOYKTUBHOCTH (IPUEMHUCTOCTH) BEIOUPAIOTCSI CKBAXKWHBI:

U3 CKBAKHUH 3aKOHUYEHHBIX OypeHHEM, HE JaBIIUX OKUJAEMbIH, HA OCHOBAaHUU
reopmzudeckux uccieaopanuii (I'MC) wu  pma"HHBIX 1O MTPOIYKTHUBHOCTH
AKCIUTYaTUPYEMBIX CKBAKHUH-aHAJIOTOB, MPUTOK HE(TU TP UCTIHITAHUY;

U3  CKBAXHWH, HMEHONIMX  MPOAYKTHBHOCTH  (IIPHUEMHCTOCTb)  HIDKE
COOTBETCTBYIOIIEH €CTECTBEHHOMY MOTEHIMATY I1JIaCTa;

U3 CKBXHUH, UMEIOIINX MOJIOKUTEIIbHBIN CKUH-(PaKTOP;

W3 CKBaXWH, Yy KOTOppIX 10 pe3yiabraram ['JIM npousonuio CHUXEHHE

nponuniaemoctu I13I1;
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M3 CKB&)XHH, BCTYMAIONIUX B JKCIUTyaTalldi0 U3 JUIATEIBLHOTO Oe3/eiCTBUS, U3
KOHCEPBAaIUU WU KOHTPOJIHHOTO (POHIA;

U3 CKBAXWH, IIPU MEPEXOJE HA BBILICIEKAIIUE TOPU3OHTHI, IIPU MOAKIOUYECHUN
JIOTIOJTHUTENIbHBIX paHee He paboTaBIINX UHTEPBAJIOB.

2. ITocne BwIOOpa ckBaxkuHbl 104 00padotky IIIHIT coBmectHO ©C

HUITNMmopuedTeraz (mpu HeoOXOAUMOCTH) BBIOMPAIOT BHJ KHUCIOTHOTO pacTBOpa

(CKP, TKP, HKD).

3. Jlist mpoBeneHnss 00pabOTKU O Ka)XaoW CKBaxuHe coctaBisiercs «Ilman

npoBeieHnss 006padoTku mpu3abdoiinoi 30HbI (OI13) CKBaXXMHBI KUCIOTHBIM COCTaBOMY

BKJTFOUAIOIIMI B CEO:

JIaHHBIC 10 CKBAXKUHE;

TEKYIIEE COCTOSIHUE CKBAKUHBI;

1[eJIb MPOBEICHUS] 00paObOTKY;

paHee MPOBEICHHBIE Pa0OTHI 10 CKBAYKUHE;
nannbie I'JI1 ckBaxkunbl 10 OI13;
MOJATOTOBUTEIIbHBIC PAOOTHI,
nocje0BaTeIbHOCTh onepanuit mpu OI13;
Mepbl 0€30MaCHOCTH.

4. [lo reonoro-gpu3nyeckuM XapaKTepUCTUKAM IUIACTa U KOHCTPYKUHUU

CKBAXHUHBI IIPOU3BOJUTCSA PACUCT 00BEMOB 3aKaUYMBAEMBIX )KHI[KOCTefIZ

KHCJIOTHOTO pacTBopa 1o dopmyie (1,2,3);
MPOIABOYHOM JKUJIKOCTH TIPU KUCIOTHON 00paboTKe:
Vo =V +KY,; (3.4)
I'ne
V,xr— 006beM HKT ot ycTbs 0 Oammaka, x°;

V,— 00beM HKCIUTyaTallMOHHON KoJMOHHBI oT Oammaka HKT 1m0 HIKHHX

OTBEpCTHUI HHTEpBaIA TIepPOopaIiK HiTH JI0 32005 TPH OTKPBITOM CTBOJIC, M’ ]
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k — kxospdunment ysenumueHuss o0beMa MPONABOYHOW JKHUIKOCTH, KOTOPBIN
3aBUCHT OT:

O TeoJoro-pu3NUYecKUX XapakTepUCTUK 00padaThIBAEMOro MIacTa;
o kojuuectBa onepauuii OI13, mpoBeaeHHBIX HA CKBAXKHUHE;
O TUIa KUCIOTHOU 00pabOTKHU.

Hauapiii  K03((PUIMEHT pacCUUTHIBACTCS WHAMBUAYAIbHO [JIs KOHKPETHOU
CKBAXKMHBI U TUIIA KUCJIOTHOU 00pabOTKH.

S. [IpuroroButs Ha ©6aze YUWUJIH BbIIO IIJJHI" xucnotHeiii pacTBOp B
pacuetHoM o0bemMe 1o 1.3.6. CocTaB KHCIOTHOTO pacTBOpa U TOPSAOK €ro
IPUTOTOBIICHHUSI OTIPEIETICHBI B IYHKTE 3.3.

6. JloctaButh Ha mecto mpoBeneHus padotr (MCII) emkocTH € KUCIOTHBIM
pacTBOPOM, XUMHYECKUE PEArCHTHI, KUCIOTHBIE HACOCHI THHa TWS-250, 103upOBOYHBIN
Hacoc tunia HM, konteiinepsr 3UIL.

1. BbINONHUTE paccTaHOBKY OOOpYyAOBaHHS ISl TPOBEIEHUS KUCIOTHOU
obpabotku (CKP, I'KP) cormacuo cxem (pucynok 3.1, 3.2) u oOBsi3aTh IpHEMHBIE,
HarHeTaTeJbHbIC TUHUU C HACOCAMH.

HarneraTtenbHas TMHMS 1J1 3aKaYKU KUCIOTHOTO PACTBOPA BBIMOJIHSETCS U3 TPYO
¢ bPC, npuemHast TMHUA OT EMKOCTEHN BBINIOJIHAETCA ClieluaibHbIMU H1aHramu ¢ bPC;

Hacocnbiii arperatr [{A-320 mns nmpopaBku BomoW KuciaoTHOro pacrsopa KP B
IJIACT; HCMOJIB3YETCS JMHUA TJIYIICHWS, BBIITIOJIHEHHAs IO IPOEKTY CTPOUTENIHCTBA
MCIT,;

Hacoc HM nns mopgaum xumpeareHta Ha npuem Hacoca IMI'P (pucynok 3.2).
HarneratenpHass nunus ot HM cobupaercs u3 Tpyd ¢ OBICTpOpa3beMHBIMU
coenunenusamu (BPC) wnm muanra Beicokoro nasieHus ¢ bPC;

B kadectBe HarHerarenbHOM suHUA OT Hacoca 9IMI'P (9T) nmo ckBakuHBI

HUCHIOJB3YCTC JIMHUA ITYHICHH S, BBIIIOJIHCHHAS 110 IIPOCKTY CTPOUTCIILCTBA MCH,

46



Hacocel Tuma TWS co mratHeIMU pacxojoMepamMu Ui 3aKayKH KUCJIOTHOTO
pactBopa (KP).

8. OrnpeccoBaTh BOJOW HATHETATENbHBIE JIMHUM OT HACOCOB JIO CKBAXKMHBI HA
MOJyTOPOKPATHOE OKHUAAEMOE JaBlicHue, HO He Bbile 320 atM. mist [{A-320 u He BbIIe
MaKCUMaJIbHOTO pabodero mgaBieHuss KuciaoTHoro Hacoca TWS Nel, Ne2, nHacoca
OMI'P(9T), HM. Ilpuemnuyto nunuto ot OydepHoit emxkoctu (BE) MCII no nHacoca
OMI'P, TWS Ne2 ompeccoBaTh BOJOW Ha MOTyTOpOKpaTHOE pabodee nasieHue B bE.

Q. 3aMeHUTh 00BEM CKBAKMHBI Ha MOJTOTOBJICHHYIO (00€3BOXeHHYI0) B BE
MCII nerazupoBannyto HepTh HacocoM 9 MI'P no nuHUYM rayiieHus, BBIMOJIHEHHON 1O
npoekty crpoutenbctBa MCII, ¢ nonmaueit [1AB-0,5-3% B mepByro mopiuio, paBHYIO
00bemy HKT oT 103upoBOYHOr0 Hacoca CorjiacHO cxXeMbl (pUCYHOK 3.2).

e mnanramu ¢ bPC;
e HacocHblii arperaT [{A-320 s npogaBky BOJOM KUCIOTHOTO pacTBOpa B IUIACT;

UCIIOJIb3YETCS JIMHUS TIIYIIEHUS, BBIIIOJHEHHAS MO MPoeKTy cTpoutenbctBa MCII;

e nacoc HM mist momaun xumpeareHra Ha npueM Hacoca IMIP (pucynok 3.2).
HarneratenbHas nuaus ot HM coOupaercs u3z TpyO ¢ OBICTpOpa3beMHBIMU
coequHeHusMu (BPC) nnum nutanra Beicokoro aasienus ¢ bPC;

® B KayecTBE HarHertarelbHOM JuHUS OT Hacoca IMIP (9T) nmo ckBaxuHbI
HCTIONIB3YETCS JIMHUS TITYIIEHUsI, BBITIOJIHEHHAS IO IPOEKTY cTpoutesibetBa MCII;

e Hacocel Tuma TWS co mITaTHBIMH pacxooMepamMu JJis 3aKaykKu KHCJIOTHOTO
pacTBopa.

Onpenenuts TPUEMUCTOCTh CKBaXUHBI ¢ L{A 3akaukoil MOpCKOW BOABI B 00BEME
He Oonee obovema HKT npu nmaBnenmnm He Bhime 320 atm., mpu 000pyIOBaHUU
ckBaxuHbl 0e3 makepa BCO — He Oosiee AaBiieHHs] ONPECCOBKHU SKCILTyaTalMOHHOU

KOJIOHHBEI.
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HpI/I HU3KOM IINIIACTOBOM JABJICHUHW B CKBAKMHC, IMMPUCMUCTOCTH OIPCACIACTCA

IIyTEM IIPOKAYKHU PACHCTHOI'O o0BeMa AU3CIIBHOT'O TOIIMBA N3 CMKOCTH KHCJIIOTHBIM

Hacocom TWS.

Tun KUAKOCTU I ONPCACIICHUA IPUECMHUCTOCTH CKBAKWHBI HOI[6I/IpaCTCH pInIb: |

K&)K,Z[Oﬁ CKBA)KUHBI MHAUBUAYAJIBHO U OTPAKACTCA B IIJIAHC pa60T.

TMHMA TRYIWEHHA — -=——

Aectros

|L CrEakuHa WNSHTA

o O X
EHCcnoTa
L
Lt
&
o O o Hx
KHcnoTa
o ) o
KWcnoTa

Hacaoc

TWE

ox
Kifii

TMHKA TyWEHKMA —= B0A3

1.23

[TE]
LIA-320 =0

Pucynok 3.1 - Cxema pazmernienusi o0opyaoBanus Ha BepxHe nainyoe MCII npu

KHCJIOTHOM 00pabOTKE CKBaKUH.

CrBasknHa QNJ BE

| P=5-4 5 ath
e

oMrP - HedTb

a7

wnanr
EEICOKOrD

oBpaTHEIA KnanaH 1 L

et ()

[ 2

= T A0ZFHPOEDYHEIM
Hacon Hbd

MAB-amyneTan

Pucynok 3.2 - CxeMa NoJkJIro4eHus 103UpoBoYHOTro Hacoca HM k nmpueMHOM JTuHUM
Hacoca OMI'P (97).
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10. IIpwu 3akpbITOM 3aTpyOHOM MPOCTPAHCTBE 3aKaYaTh B CKBAXXUHY PACUETHOE
konmyecTBo KP HacocoM TWS U3 KUCITOTHBIX €eMKOCTEN.

11. TlpomaButh KP B miiact pacueTHbIM KOJUYECTBOM MPOJIABOYHOU KUIAKOCTH
— Bojoii arperarom [[A-320, nedroio u3 BE MCII nacocom OIMI'P (cormacHo mnany
paboT) unu au3enbHbIM TorumMBoM HacocoM TWS. JlaBnenue mpoaaBku KP pomxHO
ObITh He OoJyiee mapaMeTpoB yKazaHHbIX B M. 3.6.8. IIpomaBKy KHCIOTHI HEOOXOAWMO
MPOBOJIUTh MPH MAKCHUMaJIbHO BO3MOXHOM JOIYCTUMOM JaBJIIECHHMH U pacxoje s
6o1ee TiIy00KOro U paBHOMEPHOTO MPOHUKHOBEHMSI pacTBOpa B IUIACT.

12.  3akpeITh CKBaXXHMHY Ha pearupoBanue B TeueHue 15-30 mmuyt. Ilocne
nponaBku KP, mpombITh HarHeTaTeiabHbIE JIMHUU BOAOW, MPUCTYIUTh K OCBOEHUIO
CKBaXMHBI. OCBOUTH CKBaXXUHY TraznudToM Ha 010k ocBoeHus wid HI'C no monyuyenus
YCTOMYMBOIO MPUTOKA HEPTH.

13. BemmonHuTh pacctaHoBKy oOopyaoBanus sl npoBeneHuss HKD cormacho
cxembl (pUCYHOK 3.3) 1 00BsI3aTh IPUEMHbBIE, HATHETATEIbHBIC TMHUHU C HACOCAMHU.

e Hacoc HM gns mnopaum xumpeareHTa Ha npueMm Hacoca TWS  No2,
HarneratenpHas munaust or HM coOupaercs u3 TpyO ¢ OBICTpOpa3beMHBIMU
coequHenusmu (bPC) unu nutanra Beicokoro aasienus ¢ bPC;

e Hacoc TWS Nel co mtatHsIM pacxogoMepoM JJisl 3aKa4Ky KUCIOTHOTO PacTBOpa.
HarneratenpHas nuHus BbeinonHseTcs u3 Tpyo ¢ BPC, mpuemnas nuHHS OT
€MKOCTEH BBIOJIHSACTCS CIIENMaAILHBIMU nu1anramu ¢ bPC;

e Hacoc TWS Ne2 co miratHbIM pacxogomMepoM Juisl 3akauku HedTu. [IpueMHuas u
HarHeTaTellbHas JMHUM BbIONHSIOTCA U3 Tpyo ¢ BPC; mpuemnas nuHuMS OT
Hacoca COEQUHSETCA K CTOSIKY JIMHUM OOpaTHOM LIMPKYJSLWHU, BBIXOASIIEMY Ha
BepxHIoto nanyoy MCII.

e 107a4a HEPTH OCYIIECTBISETCS MO JUHUU OOpATHOW IUPKYIAINHA U3 OypepHOoi
emkoctu (BE), BeimosHeHHOM o npoekty ctpoutenbctBa MCII, yepes nuHuio ¢

bPC x npuemy Hacoca TWS Ne2;
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14. OmnpeccoBarb BOJOI HAarHeTaTeIbHbIE JUHUU OT HACOCOB JI0 CKBA)KMHBI HA
MOJIyTOPOKPATHOE OKHAaeMoe AaBieHue, HO He Bbime 320 at™m mna LIA u He Bbile
MaKCHUMaJIbHOTO pabouero aaBieHus kuciaotHoro Hacoca TWS, nacoca OMI'P(9T), HM.
[Tpuemnyto nunuto ot BE no macoca TWS Ne2 ompeccoBaTh BOJIOM Ha MOJYTOPHOE
pabouee napieHue B bE.

15. 3amMeHHTh 00BEM CKBaXHWHBI HA MOATOTOBIICHHYIO (00€3BOXeHHYI0) B BE
MCII nerasupoBanayo HeTh HacocoM 9 MI'P o nuHWMM TiIyIIeHMS, BEITIOJIHEHHOH 10
npoekty crpoutenbctBa MCII, ¢ nonaueit [TAB-0,5-3% B mepByro mopiuio, paBHYIO
00bemy HKT oT 103upoBOYHOr0 Hacoca CorjiacHO cXeMbl (pucyHoK 3.3).

Onpenenuts TPUEMHUCTOCTb CKBaXXUHBI ¢ [[A 3akaukoit MOpcKoW BOJABI B 00BeME
He Oonee oObema HKT npu npaBnennn He Bbimie 320 atm., npu 00OpyIOBaHUU
ckBaxxuHbl 0e3 makepa BCO — He OoJiee JaBJICHHS] OMPECCOBKU AKCIUTYaTAl[MOHHOM
KOJIOHHBI.

[Ipy HU3KOM TJIACTOBOM JaBJICHWU B CKBaXXWHE, MPUEMUCTOCTh OIMpPEICISAETCS
IyTeM MPOKAYKA PACUETHOTO O0OBheMa JMU3EIHHOTO TOIUIMBA M3 €MKOCTH KHCJIOTHBIM
HacocoM TWS.

Tun >XUAKOCTU NJi1 OMPENESICHUS] MPUEMHUCTOCTH CKBAXKHHBI MOAOUpAETCS st
KaKJI0M CKBOKWHBI MHIUBUIYATBHO U OTPAXKAETCA B IJIaHE padoT.

16. Ilpwm 3akpbITOM 3aTpyOHOM MPOCTPAHCTBE 3aKa4aTh B CKBAXUHY PACUCTHOE
kosmmuecTtBO KP Hacocom TWS Nel n3 KUCIOTHBIX €MKOCTEH M OJJHOBPEMEHHO HACOCOM
TWS Ne2 noarorosnennyto HehTh u3 BE MCII (pucynok 3.3.).

17. TIlpopaButh HacocoM TWS Ne2 KP B miacT pacyeTHbIM KOJIMYECTBOM
nponaBouHoi kunkoctd — HePThio u3 BE MCII. JlaBnenue mpoxaBku KP momxnO
ObITh HE OoJiee MapaMeTpoB yKazaHHBIX B M. 3.6. [IpomaBKy KHCIOTHI HEOOXOIUMO
POBOJIUTH ITPU MAKCUMAJILHO BO3MOKHOM JIaBJICHUU U pacxoje 1 0ojee TIyOoKoro u

PaBHOMEPHOTO MPOHUKHOBEHUS pacTBOpa B IIACT.
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18. 3akpbITh CKBakMHYy Ha pearupoBaHue B TeueHue 15-30 munyt. Ilocne
npogaBku KP, mpoMbITh HarHeratrenbHble JUHUU BOJAOW, MPUCTYNUTh K OCBOCHHIO
CKBaKMHBIL. OCBOUTH Ta31u(PTOM CKBakMHY Ha 010k ocBoeHus wiu HI'C no nomxydyenus
YCTOWYHMBOTO MPUTOKA HEPTH.

19. IIpu nposenenun OII3 ckBaXHHBI C CyAHa IOCJIEIOBATEIBHOCTh PadOT
MPAKTUYECKH HE OTIMYAeTCs OT paboT, yKa3aHHBIX B M. 3.6. OTIuUYMe COCTOUT B TOM,
gyT0 0bopymoBanue aisa npoeacHus OlI3 pasmemmaercs Ha many0e CyaHa, a BRIKUIHAS
JIMHUSL HACOCHOTO arperara MpeacTaBisieT cOOOM MUTAaHT BBICOKOTO JABJICHHS, KOTOPBIN

coelMHseTcs ¢ JuHuel, coopanHoi u3 Tpyo ¢ BPC, Ha BepxHeil mamy0Oe miaaTgopMbl

(pucynok 3.4).

HecTroe
KpenneHHe

TPOAHMK-

Tpyfe EPC
LRI
i

[—

BOsay: MCTT
G-GaTm
e

e~

MAB-3myneTan HococHM

Emrocte BydepHan BE |
P=15-45am |

—=

THHHA TYLEHHA —= BOAA

i

[
[
L -

Nurua obpaTHOR LMPKYNALMM HedTe —

1.2.3

EOAS
LIA-320 0

Pucynox 3.3 - Cxema pazmernienust ooopyaoBanus Ha BepxHen nanyoe MCII npu

00paboTKe CKBAKUH HE(PTEKUCIOTHON IMYITHCUEH.
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Cipaiima

Nany6a nnatdopmel uan BK

\ IO

LLInaKT BoICOKOTO
AABREHAA
Fiis Knrxomos
a— emocTs Il'm: oT xocTeit
Ilanyfa cymia /

Pucynok 3.4 - Cxema pa3menieHusi 000pyI0BaHUs HA CYJHE U COCIUHEHUS C BEpXHEH

nany6oit MCII (BK).

3.7. Tlopsimok mpoBedeHHS]  ONBITHO-NPOMBICIOBBIX  HMCIOBITAHMI  HOBBIX

KHMCJIOTHBIX COCTABOB M TEXHOJIOT M.

1. JlanpHel1ee yCOBEPIIEHCTBOBAHUE METOJOB HMHTEHCU(UKALUU JOIKHO
ONMMPATHCS Ha TIIATEIbHOE U3YUYEHHE MEPEIOBOTO ONbITa B 3TOW 00JACTH U JaJIbHENIIEe
pPa3BUTHE COTPYIHUYECTBA C BEAYIIUMH KOMIIaHUSAMU.

2. [Ipyu BBISIBIICHWM TEPCHEKTHUBHOTO HAIpaBiI€HUS TUIATENbHO H3YYUTh
BO3MOKHOCTbH €ro afarnTaiuu K ycioBusam Mectopoxaeauii CII «BrercoBneTpoy.

3. BoiOpanHble cocTaBbl M TEXHOJOTMHM  HCCIEAYIOTCS OTIENaMU U
naboparopusmu  HUIIMmopuedTeras ¢  ydeTroM  BCEX  MOJOXKHUTENIBHBIX U
OTpULIATENIbHBIX MOMEHTOB MX BIIMSHUS Ha TEXHOJOTHYECKOEe O00O0pydOBaHHE WU
nporeccel (3/k, BCO, moaroroBka HedTH, KOPppo3us TpyO U 000pYyI0BaHHMS, BIUSHUE Ha
KOJUIEKTOPCKHE CBOMCTBA MOPOJ U Ap.).

4, Ilo pesynpraram wuccnepoBanuy HUIIM  Beimaer 3akmrodyeHue o
BO3MOKHOCTH NPHUMEHEHUS MPEIJIAraéMbIX COCTaBOB M TEXHOJIOTMM pykoBoacTBy CII
JUISL PACCMOTPEHHMS U YTBEPKICHHUS.

S. Ilocne yTBepxkaeHus 3akirodeHus coorsercrByromund oraen HUIIA

coBmectHO ¢ OI'uPM CII, TITO CIT u ITHI" pa3pabateiBaet «IIporpammy npoBeneHus
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OTMBITHO-TIPOMBICTOBBIX padoT (OIIP) ¢ monbopom OOBEKTOB HCIBITAHUMN, MOCTABKOM
HEOOXOIUMBIX peareéHTOB, CPOKaMH UCTIOTHEHUS M YKa3aHUEM OTBETCTBEHHBIX JIHII.

6. [IpoBenenne OII3 gomxHO oOecnieuuBatbest umerommMmes B CII
TEXHOJIOTHYECKIUM 000pY0BaHUEM JIJIS 3aKaYKU COCTABOB.

3.8. OmnpenejieHHe TeXHOJOTHYECKOH M IKOHOMHMYECKOH 3PPeKTHBHOCTH

NpUMeHEHUsI KUCJIOTHBIX 00padoToK

OcHoBHOW 3amaueld 00pabOTOK MpPHU3aOOWHON 30HBI CKBAKHWHBI KHCJIOTHBIMHU
COCTaBaMU SIBJISIETCS BOCCTAHOBJICHUE WM YJIydllleHWE MpUTOKa (Irousia U3 miacra B
CKBa)XHHY U, KaK CIICJICTBUC, YBEIIMUECHUE MTPOTYKTUBHOCTH CKBAKMHBI.

OCHOBHBIM KpUTEpUEM TI0JI00pa CKBAKHUHBI TMOJ] OOpaOOTKY KHUCIOTHBIMHU
COCTaBaMH SIBJISICTCS CTAOMJIBHOE CHUXEHHUE NeOWTa CKBKHHBI TIPH MTOCTOSTHHOW WJIN
YBEJTMYHMBAIOMICHCS IETTPECCUH Ha TIIACT.

Texnonornyeckas 3¢(PEeKTUBHOCTh Mocie paboT MO WHTEHCU(DUKAIUU TOOBIYU
HeTH ompenenseTcs MOTOJHUTEIHFHO HAKOTUIGHHON N00bdel HepTH, T.e. CyMMapHBIM
KOJMYECTBOM JIOMOJIHUTENBHO T0OBITON HeTH (3aKauaHHOM >KUJIKOCTH 3aBOJHEHUS) 3a
CYeT MpUMEHEHHUs MeTona. J[OMOoJHUTENbHO HAKOIUIeHHas Jo0bida HedTu (3akauka
BOJIbI) 110 CKBaXKHUHE, TH (M3) onpenensercs no Gpopmylie:

QHAK = ch _QEA3 ; (35)

re:

Q, - cyMMmapHoe (haKTUYECKOe KOJUYECTBO NOOBITOM HePTH (3aKauyku BOJIbI) 3a
pacyeTHbIN epuo, TH (M3);

Q,;- CymMMapHOe 06a30BO€ KOJIMYECTBO JT00BITON He(pTH (3aKauku BOAbI), TH (M3);
Q,; ompexensercs 1o hopmyiie:

1-K, .
Q5A3—qo'N'K31<'1_R. 1 (36)

n

rac.
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0,- CPeOHHWI CYTOYHBIH NEOWUT CKBOXKHMHBI 3a Mecsil, npenmectBytonmi OI13,
TOH/CKB. CYT.;

N - KaneHgapHOe YUCIIO AHEH B Mecsle, CYT;

K., - K03 (DUIMEHT dKCIUTyaTalluu CKBaXXHUH, JIOJIU €]1.;

K, - koadduimeHT nagenus neouta B nepuoj npeamectpytounmit OI13, nonu en.;

t - nepuop ouenku nocine nposenenus OI13, mec.

[Iporaosupyemoe cymMMapHOE KOJWYECTBO MOOBITON HedTH (3aKa4eHHOW BOJIBI)
onpenenseTcs cymmupoBanueM Q6a3 (popmymna 3.6) mo BceM oObekTaM 00pabOTaHHBIM
paccmarpuBaeMbiM MetojoMm MJIH.

Ilepuon omnpenenenus 3HaueHUst kKoddduuuenta mnaneHus naeduta K, 10

npoBeneHust meponpuaTus o MJIH nomkeH cocTaBisITh HE MEHEe 3 MECSIIEB.
Oobmas oneHka 3(h(HEeKTUBHOCTH METOAa UHTEHCU(UKALIMN J0KHA TPOBOIUTHCS
3a Mepuoj, B TE€YEHUE KOTOPOro AeOMT He(PTH (3aKauKU BOJIbI) CHU3UTCS /O €ro

0a30BOT0 3HAYEHUS, T.€. 32 BECh IEPHOJ] TPOJ0IDKUTENbHOCTH dddekTta T,, ot MJIH.

[Ipu mponomkurensHOCTH 3 dexkTa Oojiee TpeX MEcCSIEeB, PacuyeTHOE BpeMs

addekra T,, onpeaensiercs o hopmyiie:

L i (3.7)
rue:
0, Ky, K, - TO ke, uto B popmye 3.6;
0, Kyu, K, - cpenHecyTOUHBIH [e0MT, KOI(PPUUMEHT OKCILIyaTaluy,

kodgdunment maaenus nedutra mocie MJIH u BbIxoga CKBaXMHBI Ha CTAOUIIBHBIN

peXKUM pabOTHI.
[To ucreuenun T,, (mpekparieHus: 3pdexra MHTCHCUPUKAINN) TEPUOTUIECKU

(pa3 B KBapTai, MOJYroAue, TOJ) OMPEALNISICTCS KOTUIECTBO (haKTHUUECKH JOOBITON IO

CKBa)XMHE HE(PTH (3aKau€HHOU BOJIbI) U CPABHUBAETCS C 0a30BBIMU MOKA3ATEISIMHU.
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Pacuetr sxoHOMHUeCcKON 3(h(HEKTUBHOCTH MpOBeAECHUS OOpPabOTKU KUCIOTHBIMU
COCTaBaMHM OCHOBAaH Ha MPUHIUIE pacyeTa BBIPYYKH OT peaju3alud TOBapHOIl
OPOAYKIHMU (JAOMOJHUTEIBHON 100bIYM He(TH), KOTOpas OHpelensieTcs CIEAYIOLUM
oOpaszom:

YlI=B-R-95-N-3.,, (3.8)

rue:

YII — yucras npudbuib CII;

B — BeIpyuka oT peanuzaiuu JOMOTHUTEILHOTO 00beMa HE(PTH, MOJTYISHHOTO B
pe3ynbTaTe MPOBEACHHOTO MEPOIIPUATHUS;

R — nanor Ha Henpa «Posintuy;

O — HaJIOT HA KCIOPT;

N — Hanor Ha npuoObLIk;

3CII — ¢akruueckue 3atparbl CII cBA3aHHBIE ¢ MPOBEICHUEM MEPOINPUATUA U

N0OBbIYEH TOTIOTHUTEIHHOM HEPTH 32 aHATM3UPYEMBIN TIEPHUO/T.
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V.

4.1,

HNPOBEJEHUE OBPABOTKMH II3II B CKBA’KUHE Ne 7006 BK- 8 HA
MECTOPOKJIEHUM «BEJBIN TUTP»

Texnnueckoe cocrosinue ckpa:knubl 7006 BK-7

Kareropusi CKBaKHMHBI: SKCILTyaTallMOHHAs CKBAaYKUHA.

DKCIuTyaTalluOHHBIE KOJIOHHBI (9K.K) 245x194X140 mm:

Kononna D245mMm ¢ gymuo# 3390, paccuntannoi o riryouse ot 0 m 1o 3390 wm,
TOJIIMHOMN cTeHKHU 11,2 MM U3 cTanu rpynn npoyHOCTH «J1»;

Komnonna D194mMm  gymunHOM 184M, paccuntanHoit oT riryOuHbl 3390 no 3574 M,
TOJNIIMHON cTeHKU 9,17 MM U3 ctanu rpymm npodHoCcTH «N.80»;

Kononna D140mm mmmnoi#t 326M, paccuntanHoi oT riyOuHbl 357410 3900 M,
TOJIIMHON cTeHKH 9,17 MM u3 ctanu rpynn npogyHOCTH «IN.80»;

Kononna D245x194x140MM Obliia ompeccoBaHa Mol MOPCKOM BO10i Ha 260 aTMm.

— TEPMETUYHO.

bammak 3x.x Haxonutces Ha riryoune 3900 m.

HOI[’[)CM KOJIOHHBI ICMCHTAa I10CJIC O6C&IIHI:IX KOJIOHOK OO0 CKBA>XHHBI PABHOMCPCH

(o 1aHHBIM reo(U3NYECKOro aHaIN3a);

['mybunHa uckyccTBEHHOTO 3a00s1: 3686M;

OkcrutyataunoHHbIN 00bekT: H.O;

NurepBan nepdoparuu: 3596-3644m;

OTtkpsbIThill cTBON AameTpoM D114mm: 3900-3980m.

Hacocno-komnpeccopnsie Tpyost HKT:

HKT D89MmMm, TonmmHa creHku 6,45mm, ctanb rpynn npodyHoctu «P-10Cy», tuna
XOpbKa, obmel nmuHoi 152m, paccuntanroi ot 0 10 152M.

HKT D73mM: TonmuHa creHkd 5,51 mM, crane rpynn npodyHocta «P-105», tun
MaHrycra, JuHor 3433m, paccunTanHou oT 152 1o 3585m.

bammvax HKT waxomutcs Ha rimyoune 3585m;

®donTannas apmatypa IKS — 100/80-350.
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OddexruHas TommmHa: 80 M (TI0 TeOPU3NIESCKUM MaTeprajam);
CpenHsist TOpUCTOCTh NPOAYKTUBHBIX IUIACTOB OT 2,6 10 11%.
[Tponunaemocts: 21 M/1;
Cpenuee conepxanue kapoonara: 2,6%;
ConeprxaHue IrIMHbBL: HET;
Tun xoyekTOpoa: TPEITMHOBATHIN;
4.2. Tekyluee cOCTOSIHNE CKBAKUHBI
CkBaxuHa OblIa BBEJIEHA B AKCILTyaTaIlHIoO:
e JlaBnenue Ha 3a00e P, =31 amm,
o JleOut HEPTH Q, =271 m/cym,
o JleOur raza Q, =171470 »*/cym;
Yepes HekoTopoe BpeMs pa3pabOTKH, COCTOSHHME CKBaXUHBI  CHUJIBHO
YXYXKIIWIOCh, B pe3yabTaTe, MPHUXOAMWIOCh MPUMEHUTh KaKOE-TO MEPOIPHUSITHE TI0
MHTEHCU(DUKAUU TPUTOK HEPTH.

B 2014r npoBoauin 06padotky [13C 7006 ¢ mOMOIIBI0 XUMUYECKUX PEAreHTOB.

CocTrosiHue CKBaKUHBI 10 00paOdOTKU:
e JlaBnenue Ha 3aboe P, =74 amm,
e JleOur Hedtu Q,=52,2 m/cym,
e JleOuT raza Q =3948 »’/cym;
e Temmnepatypa Ha 3a00e T =34-52°C
e OOBOJHEHHOCTb MPOAYKIIMU CKBAXKHUHBI S =20%.

Hean paGorbl: MHTEHCHUPUKALUA NPUTOKA ( YBEIMYEHHE MPOJYKTUBHOCTH)

CKBa)XUHBI.
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IKS 100/80-350

27.03.2014r1.

I"myfisma, .

33.77MI

Tam Jao - 02

123
—152

KO
HKT&8%s

—877—
—1572—
— 2143 —
—2611—
— 2950 —
— 3253 —
— 3390 —
—3537—

—3539—
—135333—

— 3574
—3575—
—3585—

—3686 —

— 3280

DEO ¥

—— HKT 738

D245

%Mampema

Pucynok 4.1 - cxeMa CTpYKTYpPBI SKCIUTyaTallMOHHOM CKkBaKUHBI No 7006.

4.3. Pacyer He00OX0MMBIX TAPAMETPOB

4.3.1. Pacuér 00bEMOB KOJIOHH:

OnpeneneHrue 00bEMOB KOJIOHHBI.

rae:

(4.1)

|, - nuHa 1-0¥ CTyNEHU KOJIOHHBI, COOTBETCTBEHHOM BHYTPEHHEMY PAIUYCY

1
CTYIICHU KOJIOHHBHI,

Komounsi HKT:

D, - 26,
:—’M
2

D, - HapyXHbIM JuaMeTp 1-0Ml CTYNEeHH KOJIOHHBI,

o)

(4.2)

- TOJIIIMHA CTEHKU 1-OU
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HKT c D89 mwm: |, =152 M; 6, =0,00645m; D, =0,089 Mm;
HKT ¢ D73 mm: 1, =3433m; 6, =0,00551m; D, =0,073Mm.
[loctaBinss 5T 3HaueHus B Gopmyiy (4.1) momydum:

0,0089—-2.0,00645
2

2
VHKT1=152.7Z.( j =0,69 »°,

0,0073-2.0,00551
2

2
Vs =3433.7z.( j =10,36 »°,

V., =0,69+10,36 =11,05 »°.
O0BEM 3KCIITyaTallMOHHON KOJIOHHBI OT 3585 1m0 3900M: |=315M, 6=0,00917 M,
D=0,14Mm.
[TocTaBnsist aTn 3HaueHus B hopmyny (4.1) mosyuum:

0,14-2.0,00917
2

2
Vi :315.71( j =3,66 .

OOBeM BCKPBITOM 30HBI IJ1acTa (BCKPBITOTO CTBOJIA) ONpeAessieTcs no GopmyJe:

V. . =h-zr*, M° (4.3)

BCKp.3

rae: V. .- O0beM BCKpPBITOM 30HKI IJ1acTa, m°;

BCKD.3
h - BcKpbITast TONIIMHA IIACTA, M;

I' - paAryC BCKPBITOM 30HBI IIACTA, M.

OmK.3

2
[ToctaBnsist B popmyny (4.3), monyuum: V, = 80.7{0’#214) =0,82 »°.

O6beM ot Oammaka 1o 3a60s: V, =V, +V,, . =3,66+0,82=4,48 »°.

'MK.3

O0BeM dKCIUTYyaTalIMOHHOW KOJIOHHBI:

OkcrutyaTamoHHas KojoHHa ¢ D245:1, =3390m; o, =0,0112m; D, =0,245Mm;
OkcrtyaTanuoHHas kosionHa ¢ D194: |, =184 wm; 6, =0,00917wm; D, =0,194 m.
OkcrtyatanuonHas kosionHa ¢ D140: 1, =326 m; 6, =0,00917 m; D, =0,140 M.

[TocTtaBnsis B popmyny (4.1), momyunm:
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2
Ve :3390.7r.[0’245_2'0’0112j =131,93 °,
2
2

OO0t 00BEM IKCILTyaTallMOHHBIX KOJIOHH:
V,, =V, +V,, +V, , =131,93+4,46+3,79=140,18 7.
4.3.2. Pacuer o6beMa KUCIOTHOTO pacTBOpa sl 00pabOTKU CKBaKUHBI.
Heo0xoaumblii 00beM KHCIOTHOTO pacTBOpa Ha | M BCKPBITOM TOJIIMHBI IIACTA
paccuuTeiBaeTcs 1Mo gopmyie 3.2 (B pasaene I1):

_ 2
Vip =7R2,H,m

OO0BeM KHCTIOTHI JOJDKEH cocTaBisATh B mpeaenax 0,4 — 1,0 »° Ha 1 M BCKpbITOU
TOJIIIMHBI JIACTA.

[lpunumas R, =3 um, OIyIHUM:

V, , =7.3.0,026=0,75 »’

B HameMm cilydae CKBaKMHa 3arps3HEHa IJIMHUCTBIM PAacTBOPOM IPU PEMOHTE
ckBaxuH. [Ipeanonaraem BbiOpath 0,25 M3 consiHO-KUCHOTHBIM pactBop U 0,5 M3
IJIMHOKMCIIOTHBIA pacTBOpA Ha | M BCKPBITOM TOJIIMHBI I1JIACTA.

4.3.3. Onpezenenue pacxoa peareHToB AJis IPUTOTOBIECHUS KUCIOTHBIX PACTBOPOB

HeoOxomuMmerii o0beM TOBapHO#W kuciaotel (V;) Ha mnpurotoBienue 1 a°

KHCJIOTHOTO pacTBopa onpezaesercs no Gopmyne 3.1 (8 pazneie I1):

v, = 10.a,.p,
A
[ImoTHOCTM  pacTBOPOB  KHUCIOTHl MPU  PA3NUYHOM KOHLEHTPALMHU  IpHU
temriepatype 20°C nanbl B Tabnuiax npuioxenus A, b, B.
Tax kak cpenHee coaepkaHue kKapOOHaTa B IUIACTaX TOPHBIX MOPOJ COCTABIISET

5,4% (> 1%), n npuszaboiiHasi 30HA 3arps3HEHa TJIMHUCTBIM PACTBOPOM IPHU PEMOHTE
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CKBa)KHH,

IMOCJICAOBATCIIbHBIX 3Talla.

06pa60TKa COJIIHO-KHUCJIOTHBIM PACTBOPOM;

MO3TOMY MPEAINOJIOraloT MPOBOAUTH KHUCIOTHYIO OOpaOOTKy Ha [Ba

oOpaboTka pacTBOPOM HE(PTEKUCIOTHOH HMyIbCcMU (HA OCHOBE TJIMHO-

KHCJIOTHOTO PacTBOPA).

JU1s1 CONSIHO-KMCIIOTHOTO PacTBOpA:

CooTHOIIEHNE KOMIIOHEHTOB PacTBOpa:

consiHas kuciota (HCI) 13 %,
ykcycHas kuciiota (CH,COOH ) 3 %,
MHTUOUTOP KUCITOTHOM KOPPO3HH 4 %,

o [1-240 2 %,

o Al-600 2 %,
MMOBEPXHOCTO-aKTUBHOE BEIIECTBO 1 %,
KHUCIIOTa HUTpUJIoTpuMeTuiIhochoHOBas 0,5 %,
BOJA octanbHOE 10 100 %.

OOBeM YHCTOM KUCTOTHI, HEOOXOIMMOH /TS TpUTroTOBICHUS 1 »° pacTBOpa

_10a,p, 1013 -1,063

VHCI L3504 = y 0411 =336 7=0,336 &°,
VCH3COOH-97% - 10'aj'p3 -2 .31,.012’2025 =0,029 .,
JJIs1 TIIMHUCTOTO pacTBOpa:
CooTHollleHne KOMIIOHEHTOB pacTBOpa:
IJIABHKOBAs KUCIIOTA 3 %;
COJITHAsA KUCJIOTa 10 %:;
UHTHOUTOP KUCIOTHON KOPpO3UU 2 %;
YKCYCHasl KHCJIOTa 4 %s;
o 11-240 2 %,
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o Al-600 2 %,

® [IOBEPXHOCTHO-aKTUBHOE BEIIIECTBO 0,5 %:
e kucnoTa HUTpHiIoTpuMetrmipochononas (HTD) 1 %;
® OMYJIbraTop 3 %.
® BOJA octasibHOE 10 100%.

OO0BeM YnCTOM KUCTOTHI, HEOOXOIMMOM /ISt TpUTOTOBICHUS 1 »° pacTBopa

_10a,p, 1010 -1,047

— _ 3
Vicr-3s06 = oAl 285 4=0.255 0,
10-a - 3.
v _104;p; 103 1,0085 oo
HF - 32% A 0,345
10a,-p, 10 -2 -1,0012
— 373 _ ! — _ 3
VeH,cooH-97% = 4 T 1025 om0z
4.3.4. Pacuer pacxojia BCHOMOTaTeIbHBIX PEareHTOB.
HeoOxoanmoe KOIMYECTBO BCIIOMOTATENBHBIX PEareHTOB — WHTUOUTOPHI
KOppO3UH, KOMIUIEKCOOOpa30BaTeiIl, MOBEPXHOCTHO — AaKTHUBHBIE BeEUIECTBA U Jp.

onpenensercs o Gopmyte 3.3 (B pazuene l1):

vV .C
__Kp. P

6.D. 100

Bcexkpertas Tonmmnaa: 80M.

JIJ1s1 CONISIHO-KMCIIOTHOT'O PacTBOpa:

O0BbeEM CONTHO-KUCIOTHOTO pacTBopa: V,,, =80 - 0,25 =20 M,

O0BEM UHTHOUTOPOB KOPPO3UHU:

20.2

. =22 0,407,
Al-240 = 3 50 M
20.2

~ 92040,
AI-360 = 790 M
20.1

O0wvém ITAB: V,,,, =——=0,2 a°,
BEM T M

62



4.3.5.

20.0,5

O0bém HT®:V,,, = 100

=0,1 »°,

JIJIst THMHO-KUCJIOTHOI'O pacTBoOpa:

O0beM IIMHO-KHUCIOTHOrO pactBopa: V, , =80 - 0,5 =40 M,

O0BEM UHTHOUTOPOB KOPPO3UHU:

40.2
° =—=-=0,8 a°,
Al-200 = M
40.2
=—==0,8 a°,
AI-380 = 300 M
O6bém TIAB: Vv, =2005 g5 .3
100
O6bém HT®: v, =201 _g 4 45,
100
OOBéM smymbratopa: V., . = % =12 »°.

Pacuet o61iero o6bemMa pacTBopa KUCIOT.

CoasaH0-KHUCIOTHBIM pPacTBOP

OO6uuit 00beM YHCTOrO KOMIIOHEHTA B COJISTHO- KUCIIOTHOM PacTBOPE:

V.

06-ckp

= (20 - 0,336) + (20 - 0,029) + 0,4+0,4+0,2+0,1=8,4 1°

VHC1»30% H 10} +VCH3COOH-97% H o +VAII—24O +VAI-600 +VHAB +VHTCI>

O0beM BOObL: V,, =V. -V _  =20-84=11,6 »°.

Boowt cKp 00.CcKp

I JTMHO-KUCIJIOTHBIA PACTBOD

OO0t 00beM YUCTHIX KOMIIOHEHTOB B TIMHSIHOM-KUCJIOTHOM PacTBOpE:

V.

00-TKp

=(40-0,255)+(40-0,085)+(40-0,02) + 0,8+0,8+0,2+0,4+1,2=17,8 »°

= VHC1-35% H L) +VHF—32% H 1) +VCH3COOH—97% H L) + VAII-240 +VAI—600 +VHAB +VHT<D +V3

O6béM BOmIBL: V,, =V, -V  =40-11,6=28,4 »°.

0061 ¥ 2Kp 06.TKp

O6bem He(TH, UCTIONB3YEMOTro JJIsl MPUTOTOBIICHUS HEPTEKUCIOTHOW 3MYIbCUU

(Ha OCHOBE TIMHO-KHUCJIOTHOTO pacTBOpa) Mo OTHOIIEHHUIO K 00bemy ['KP (4:6):

V 40 =27 m°.

HehTH

4 4
=V =-
6 7 6
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4.4,

4.5.

ITocaenoBaTeILHOCTD NPUTOTOBJCHHUA KHCJIOTHBIX PACTBOPOB

Texnonorusa npurotosiicaus 20 m3 CKP

B emxocte (emxoctu) mns mpuroroBienus CKP BnuBaercs 5,8 M3 mnpecHoi
TEXHUUYECKOU BOABI U 3aTBOpsieTcs B Hel 0,58 M3 ykcycHoit kucnotet CH3COOH.
B pactBop AoOasisiercsa 6,72 m3 ToBapHo# cosstHOM kuciaotel HCl ,a 3atem
BCIIOMOTaTeNbHbIe peareHTsl B kojquyecTBax: 0,4 M3 uHrubutop xopposuu All-
240, 0,1 M3 HT® u 0,2 m3 TIAB.

MOJTYYEHHBIM PACTBOP MEPEMENIMBACTCS HACOCOM JI0 TMOJIYYEHHUS OJHOPOIHOTO
pactBopa (okoi0 15 MuH.) U BauBaeTcs B eMKOCTh 8 — 10 M3 1j1s1 repeBo3KH Ha
matopmy.

5,8 M3 mpecHoit TexHuueckoid Boabl U 0, M3 umHTHOMTOpP KOppo3um AIl-600
JI0JIMBAIOTCS HA TuIaTopMe niepe1 MPoBeACHUEM padOTHhI.

Texaonornu npurotoBiiceaus 40 m3 I'KP

B eMKOCTh (emkocTtu) s npuroroBiienuss ['KP nabupaercs 14,2 m3 mnpecHoi
TEXHUYECKOU BOJbI 1 3aTBOpsieTcsa B Hell 0,8 M3 ykcycHol kucinotel CH3COOH;
nobasisiercs 10,2 M3 TOBapHOW COJITHOM KHCIIOTHI HCl u poOasisaroT
BCIIOMOTaTeIbHbIE peareHThl B kKonnuecTBax: 0,8 M3 uHruburtop xopposuu All-
240, 0,4 M3 HT® u 0,2 m3 TIAB.

nobasnsercs 3,4 M3 ToBapHOU T1aBUKOBOM kuciioThl HF B momyueHHbI# pacTBop;
MOJIYYEHHBI PacTBOpP MNEPEMEIIMBAETCS HACOCOM A0 MOJYYEHHS] OZHOPOJHOIO
pactBopa (okoJio 15 MuH.) u BIuBaercsa B 3 eMkoct 8§ — 10 M3 17151 mepeBO3KU HA
wiatgopmy.

14,2 M3 mpecHoit TexHudeckod Boabl U 0,8 M3 uHrHOUTOp KOppo3uu AIl-600
JOJIMBAIOTCS Ha TIaTdopMe repes] TpoBeAeHUEM pPabOThI.

IToaroroBuTeIbLHbIE PA0OTHI:
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Tabnuma 4.1 - IlogroToBka XUMUYECKHX peareHToB U o0opyaoBanuit npu OI13

No HanmenoBanne paboThI Texandeckue TpeOOBAHMS
TloproroButs Ha 6aze ITJHI
[To cormacoBanuto ¢ pykosoactsom I[IITHI', HUIIA u I1TO
ConsHo-kuciotHs pactBop (CKP)
451 CIL
I'maro-xucnotaei pactBop (I'KP)
Cormacuo P/ VSP-000-KTSX-616 ot 01.08.2012r.
ObopynoBanue
KonnvecTBO XUMHUYECKHX PEareHTOB M pa3Mep HEepeBO3UMOIO
3aBe3TH Ha TexHHUYECKyr0 0a3y | obopynoanus Ha ThC cormacosats ¢ [IMTuBP.
45D ckBaxunel (TBC) Heobxomumele | [Ipy ycTaHOBKE 3aKkpenuTh 00OpYIOBaHUE OTTSIKKAMH, MPH
- XUMHYECKHE peareHTsl U | HeOOXOIUMOCTH MpUXBaTUTh  cBapkoi. lIpomsBectn
obopymoBaHUs 3a3eMJICHHE CTAFHOW €MKOCTH TOJ] JH3EIbHBIM TOTLUIMBOM
(AT).
JInansa nmogaun AT ot guzensHoi éMmkoctn TBC, mo cranbHOM
MoHTa%K muHEIE  usenpHoro | SMKocTH mox [T corimacHO TeXHOIOTHIECKOH CXeMe.
4.5.3 rormba na TEC. JInans nopaun [T ot émxocreit T no nacoca SSP-500.
OGecneunts repmernanocts npu P, =1 amm
MOHBTaX KUCIOTHOM JiMHuM Ha | JIAHHS OT KMCIOTHBIX EMKOCTel 10 Hacoca SSP-500
44 TBEC. O6ecnieunts repmetuanocTs npu P - =1 amu
MoHTaX%  JIHHAK nonaun | JIMHAA 0T Hacoca SSP-500 Ha nany6e TBC 10 ckBauHbL.
455 | kucnotsoro pacropa ¢ TBC ua | IIPOM3BECTH  ONpPECCOBKY — JIMHMM — MOPCKOH  BOJIOH
BK-7 (ckB.7006) P =300 amm B reuenne 10Mun - repmeTHIHO.
456 Ompenenenue ypoBHs Xuakoctu B | I[lepen mposenenuem OII3 HeoOX0AMMO ONpEAeUTh YPOBEHB
- 3aTpyOHOM IPOCTPAHCTBE JKUJIKOCTU B 3aTPYOHOM MTPOCTPAHCTBE
B o6béme V=40 M’
Bo Bpemss 3akaukm  CcTpOro  CoOJOAaTh  TpaBUiia
457 | 3akauka JIT B cTanpHOH EMKOCTH
MPOTUBOIIOKAPHOW OE30MAaCHOCTA W HE Pa3pelIuTh BEACHHE
orHeBbix padoT Ha TBC.
[onyuuts pazpemenne nHa OII3 ot MPEICTaBUTENS
CocTaBuTb aKT roroBHocTH | LIBBPuOOC, npu ero oTcyTcTBUM KONHIO akTa OTIPABUTH B
458 | ckBaxunbl u obopynoBanus K | LIBBPuOOC miis momyueHus paspemieHus

npoBeneHuo pador no OI13

Bo Bpems OII3 u ocBoenus codmonars TpedoBanust VSP-SR-
03
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4.6.

Texnousiorust nposeaenuss OIl3:

Ta6mumna 4.2 — Ilpopaenue OI13

Ne HanmenoBanne paboThI Texaudgeckue TpeOOBaAHMS [Ipumeganme
3akauka AT JUTS P,..mpn  3akaukn =
461 IPOBEPKH 3akauath B 06béMe — 10 M° [T B HKT mpu 0,8P pu
max
IrepMETUYHOCTH 3aKpBITOM 3aTPyOHOM NPOCTPAHCTBE.
P p Py poctp OIIPECCOBKE
MaHJpeJH U MaKkepa .
KHUCJIOTHOH JTMHUU
Ilocne 3akauku AT HEoOX0OMMO OIpeeTUThH
Omnpenenenue YPOBHSA | YPOBEHb XKHIKOCTH B 3aTPyOHOM IPOCTPAHCTBE.
4.6.2 KUAKOCTH B 3aTpyOHOM | Ecim  MaHapenwm w Tmakep HeETepMETHYHEI,
MIPOCTPAHCTBE COOOIINTE C PYKOBOJACTBOM [UISI IIOSYYECHUS
JadbHEHIINX PEeLICHUN
P . 0pu 3akaukn =
3akauka KHCJIOTHOrO | 3akayaTb KHCJIOTHBIE DacTBOpPbl B 00BEME,
0,8P npu
4.6.3 pacTtBopa B HKT | coorBerctBytomem m4.4. — 16 HKT npu | '~ *@ P
CKBaKHMHBI . 3aKPBITOM 3aTPyOHOM MPOCTPAHCTBE. OIPECCOBKE
KUCJIIOTHOM JIMHUU
Onpenenenue ypoBHs | [locne  3akadyku  KHCJIOTBI  HEOOXOAMMO
4.6.4 XKHUJKOCTH B 3aTpyOHOM | ONpENeNnTh YPOBEHb KHUIKOCTH B 3aTpyOHOM
MPOCTPAHCTBE MPOCTPAHCTBE
P .. 0pu 3akaukn =
3akauka AT TS 3
3akauka IT B V=30 m” B HKT npu 3akpsirom | 0 8P pu
4.6.5 MPOJaBKA  KHCJIOTHOTO e
3aTpyOHOM IPOCTPAHCTBE.
pacTBopa B ILIACT. OHpECCOBKE
KUCJIOTHOM JINHUU
Omnpenenenue YPOBHS
ITocne 3akauku JIT HeoOXoAMMO OMpEAETUTH
4.6.6 KUJKOCTH B 3aTpyOHOM
YPOBEHB JKUAKOCTH B 3aTPyOHOM MPOCTPAHCTBE
MPOCTPAHCTBE
3akauka pactBopa 15% P..TpH  3aKaukn =
467 Na,CO4 nns | 3akauka pactopa 15% Na,COsz B 00vémMe — 3 | O 8P pu
max
6. . s
HEeHTpaIu3auu M, B 3aTpyOHOE TIPacTPaHCTBO.
p H ’ py pacip OITPECCOBKE

N30BITOYHON KHUCIIOTHI.

KUCJIOTHOM JINHUN
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468 [onaroroka razmudrtHOM | [Ipow3BecTr MNPOBEPKY BCeX HEOOXOIMMBIX
o CHUCTEMBI CPEACTB JIJIsl MPOIIECCa OCBOCHUS
JemoHnTax auHuu | IIpousBecT NIPOMBIBKY MOPCKOH  BOJOM
4.6.9 o 1a4H KHCIIOTHOTO | TEXHOJOTUYECKYIO JIMHUIO MOJAaYl KHUCIOTHOTO
pacTtBopa pacTBOpa, ¥ CTPaBUTH JIaBJICHHE.
[IponsBecTr OCBOEHME CKBaYKHHBI C ITIOMOIIHIO
crcTeMEI razudra.
4.6.10 | OcBoeHME CKBaKMHBI Jo mauama ocBoenust coobuurts Ha I[ITII-2,
LTK-3, 3aka3arh JeXypcTBO aBapuiiHO —
noxapnoro cynna yepes LITJIC.

4.7. Tlopsaok nmpoBeaeHHusi padoT M0 OCBOCHHUIO CKBAKMHbI:

Ilocne OKOHYaHUS BPEMEHM pEAKUUU NPUCTYIUTh K OCBOCHHUIO CKBa)KUHBI.
[InaBHO OTKpBITH pabouyro 3aABMKKY Ha DA B OJOK OCBOEHHUS U IMPU OTCYTCTBUS
(OHTAaHUPOBAHUS TMPUCTYNHUTh K OCBOEHUIO CKBaXUHBI Ta3au(THON CHCTEMOW IO
cymecTBytomei ooBsizke Ha BK-7. Pab6otsl npoBoauth cornaciHo PJI VSP-000-KTSX-
613 TexHonormyeckuid pernameHT «OCBOEHUE CKBaXXMH C TOMOLIBIO Ta3MU(THOM
CUCTEMBD».

[To pe3ynpTaTaM OCBOEHHUSI YCTAHOBHUTH PEXUM pPabOThl CKBaXUHbBI, ONPEICIUTD
3¢ (PEeKTUBHOCTH NPOBEIEHHBIX PAOOT.

B mpouecce ocBoeHuss HEOOXOAMMO KOHTPOJIMpOBaTh 3HaueHue pH mpoaykiuu
(mpuTOKa) U HEUTPAIU30BATH Cpelly MPOAYKIIMU pacTBopoM kapoObonara HaTpuu (C% =
15%).

4.8. Mepbl 6e30m1aCHOCTH:

Co Bcemu yuactHukamu npu OII3 m 0cBO€HMHM CKBaKMHBI TPOBECTH MHCTPYKTAK

10 MPOTUBO(OHTAHHOM M MPOTUBOIIOKAPHOW Oe3omacHocTH BeaeHus pador Ha ThC u

BK, cormacuHo 11.3.9.
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V. ®HUHAHCOBBII MEHEIXMEHT, PECYPCOS®P®PEKTHBHOCTh H

PECYPCOCBEPEXEHUE

B mHacrosimiee BpeMs OCHOBHOM 3ajaueid oO0pabOTOK Mpu3a00HHON 30HBI
CKBAXXMHBI KHUCJIOTHBIMU COCTaBaMH SIBJISIETCS BOCCTAHOBJIICHUE WJIM YIy4YlICHHE
nputoka ¢iouga M3 IUlacTa B CKBAXUHY M, KakK CIEICTBHE, YBEIWYCHUE
MPOAYKTUBHOCTH CKBAKUHHBI.

Mecropoxnaenue «benbli TuUrp» HaxXOOWTCS HA  3aKIIOYUTEIBHOW  CTaJvU
pa3pabOTKH, O YeM CBHJIETEIBCTBYET €XKEr0OJJHOC YMEHbIIICHHE T00bIYU HEDTU U POCT
0OBOJHEHHOCTH MPOAYKIIMH, TOATOMY HaOJF0/1aeTCs MOCTOSHHBIA POCT CE0ECTOMMOCTH
00bIYH HEPTH.

B »stux ycioBusix Bo3pacTaeT  poJib T€O0JOTO-TEXHUYECKUX MEPOIPHUATHM,
HaMpaBJICHHBIX HAa WHTEHCU(UKAIMIO MPUTOKA HE(TU K CKBaXXMHAM, U BHEJPEHUE
HOBOM TEXHUKH U TEepeaoBbIX TexHoorui. Jlo nauana 2012 roga o0beM q00b14u HETH
coctaBus 1800,0 Teic. T. B 3TOM roay nposenero 1121 I'TM pgonosHutenbHas A00b4a
HedTH 1o HUM cocTaBuia 138 Thic. T.

B ycnoBusix BbICOKOOOBOAHEHHBIX CKBaKMH (Oosee 50%), korma mpuMeHEHUe
COJIIHO-KHUCIIOTHBIX OOpabOTOK MO TPAAUIMOHHBIM TEXHOJIOTHUSM Heleliecoo0pasHo,
YCHEIIHO HCIOJIb3YeTCd METOJ] TJIMHO-KUCIOTHBIX 00padoTok ckBaxkuH (I'KO).
CymnHocts Texnonorun nposeaeHus ['KO 3akirodaeTcss B IEpEKPBITUN KPYIIHBIX IOP U
TPEIIUH, 1O KOTOPhIM TMOCTYMaeT BOJA, C TNOCIEAYIOIIEHM 3aKaukod B
He(TEHACHIICHHYIO YaCTh KapOOHATHOTO IJIACTA COJITHON KUCIIOTHI.

[Ipy OpOMBIIIIIEHHOM BHEAPEHUM METOJIOB WHTEHCU(UKAIMKW TpUTOKAa HEPTH
OyJneT CylecTBOBaTh pPHUCK TOJYyYEHHUS HEONTUMANbHOTO »JddexTta wim Jaxe
SKOHOMHUYECKUX MOTEPb, MOATOMY HAJIO THIATEIHHO MPOaHATH3UPOBaTh 3(H(HEKTUBHOCTH
ATUX METONOB TIepel MpOBEIEcHHEM. B 1maHHOM paszaene NpUBENEH pacuer

SKOHOMHYECKOH 2(h(PEKTUBHOCTH KHCIIOTHOM 00paOOTKH CKBaYKHH.
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Tabnuna 5.1 -HMicxonHbie JaHHbIE IS pacuéTa

[Toka3zaTens 3HavyeHue
JononuauTtenpHas 700b4a 3a cuéT mpoBeaeHus 00paboTKH Q o, TOHH 5124
CebecTouMocTh 100bau HEDTH, pyO/T 14676,2
ToBapHnas 11eHa Ha He(Th, pyO/T 20965,9
CraBka KOpIIOpaTUBHOTO HAJOra Ha MPUObLIb, % 28
DKCIUTyaTallMOHHBIE YCIIOBHO IMIEPEMEHHBIC 3aTPaThl HA OJIHY TOHHY JOOBIYH 51
HePTH OT MOJTHON ce6ecTOMMOCTH, %o
Hamnor na nenpa, % 18
Hanor na skcropt, % 5

5.1. Pacuer 3xoHOMHUYecKOi IPPeKTUBHOCTH MPOBeIeHUST 00PAOOTKH
e 3aTpaThl HA MAaTEPHUAITBI OMIPEACIAIOTCS 10 popmyIe:
3an = 2.V.C (5.1)
I'ne V — oObem i-ro marepuana, M3;

C, — croumocts 1 M° i-ro Matepuana, py6/ M.

Tabnuua 5.2 - cxoaHbie JaHHbIE 711 pacueTa 3aTpaT Ha MaTepuabl

Marepuan OGbéM, M° Cromumocts 1 M, pyo

CoustHast KUCIIOTa 16,92 5354
IInaBuKOBasg KuCIOTA 3,4 4600
VYkcycHas kuciora 1,38 2798

All-240 1,2 182000

Ail-600 1,2 194000

[TAB 0,4 590000

HOT 0,5 135000

OMYJIBIaTop 1,2 478000
TexHuueckas Boja 40 590

3., =16,92.5354 + 3,4.4600+1,38.2798 +1,2.182000 +

mam

+1,2.194000 + 0, 4.590000 + 0,5.135000 +1, 2.478000 + 40.590 = 1491991 pyo
e 3arpaThl Ha HCIIOJb30BAHHUE CIEIUAIBHON TEXHHUKH OIPEACISIOTCSA 10
dbopmye:
3enex = 2 (Luonm Comns) (5.2)
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I'me T

ucn.m

— BpeMsI UCIIOJIb30BAHUSI M-Oi CHEITEXHUKH, Yac;
C.,, — CTOUMOCTh OJTHOTO Yaca pabOThl M-0¥ CHEIUaIbHOU TEXHUKH, pyO/Jac.

c.m.m

Tabmuua 5.3 - MicxoqHble JaHHBIE 171 pacyeTa 3aTpaT Ha UCHOJIb3YEMYIO CIIELTEXHUKY

Bun cnenrexuukn Bpewms pabotel, yac CroumocTk 0aHOTO Haca
paboTsl, pyd/uac
Hacoc TWS-250 70 195
Hacoc TWS-500 70 195
A — 320, 2 . 12 160
Azunmani-30 8 154
Bomoso3 10 138
3 ey rex = 70.195+70.195+12.160+8.154 +10.138 = 31832 py6 .

e 3apraThl pab0OYUM OMPEACIISIIOTCS 1Mo (popMmyiie:

33ap = ZCH 'Z'knp 'kp.K.'kcou ! (5'3)
rae C, — vacoBas TapudHas CTaBKa i-ro pabouero n-ro paspsiaa;
t— HOpMa BPCMCHH, 4acC,
k,, — pasMep npemMuH, A0J1.e1;
K,. — PaliOHHBIA KOO(PPUIKMEHT, TOII.E1;
K., — OTUMCJIEHHS HA COLMAILHBIE HYXKbI, JOJLEN.
Tabnuua 5.4 - cxogHsie nanHbie 1 pacuéra 3arpat opuraast KPC
Tapudnas Hopwma Bpemeny, o
PabGouas 6puraga | Paspsin craBKa, py6/uac qac [Tpemus, %
Macrep (1uen.) 31,9
Bypunbnmmk (1gen.) 6 21,9
ITomonrHMK
OypuiIbIITMKA 4 18,4 60 80
(4 gemn.)
PaGouuku (10 ven.) 14,7

By = (31, 9+21,9+18,4.4+14, 7.10).60.1, 8=29635,2 py6
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e OOGmue 3atpatsl Ha KPC onpenensitorcs mo dhopmyre:
3o = Bram T 3op + 3 (5.4)

ooy mam cney.mex

I'me 3, —3aTparhl Ha BBIILIATY 3apILIaThl pab04nM;

3,.,» — 3aTpaThbl Ha MaTEPUAIBL;

mam

3 — 34TpPaThbl Ha UCIIOJIb30BAHUC CHGHH&HBHOﬁ TCXHHKH.

cney.mex

3,0 =28635,2+ 3183241491991 =1553458,2 p.
e 3aTparhbl Ha MPOBEJICHUE MEPOTIPUATHS ONIPENEISAIOTCS Mo hopmyJe:
3 =3k + 35, (5.5)
I'ne 3., — obume 3atparsl Ha KPC, ThIC.pYO;
3, —3aTpathl Ha 100BIYY TONOJHUTEILHON HEPTH, THIC.pYO.
e 3arpaThl Ha JOOBIYY JOMOJHUTEIHHON HETU ONIpeAesatoTCs o popmyJie:
35 = Oson3pn s (5.6)
I'me 3, — SKCIUTyaTalMOHHBIE YCJIOBHO-TIEPEMEHHbIE 3aTpaThl HA OJHY TOHHY
no0brau HeTH, pyO/T.
3, = 5124.(0, 51.14676, 2) =38352,43 muic.pyo ;
e Torna 3arpaThl Ha IPOBEACHUE MEPOITPUATHUS PABHBI:
3, =1553,46+38352,43 =39905,89 mwic.py6 ;

5.2. Pacyér BBIPYUYKH OT peajin3amnuu

Bripyuka OT peanuzanuud JaHHOTO MEPONPUSTHS OOYCIOBJICHA TMOIyYECHUEM
JOTIOJIHUTENIbHOM ~ 100buM  HEPTH B pe3ysibTaTe YBEJIMYCHUS MPOHUIIAEMOCTH
npu3a00MHON 30HBI IJIacTa, IMOATOMY BBIpyYKa OT peanusanuu mnpoaykuuu (B)
pacCcuuThIBa€TCS Kak IPOM3BEACHHE LIEHBI pean3aluu HedTH W JOMOJHUTEIbHOU

1006141 HEPTH
B=Q. . x0 (5.7)

['ne Q,,, — HOMOIHUTENbHAS JOOBIYA HE(TH, THIC. T;
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I — uena peanu3anuu OJHOW TOHHBI HEPTH, PYO.

B =5124.20965,9 =107429,27 muic.pyo ;

5.3. Pacuér axoHoMHUYeckoii IPpPekTUBHOCTH
Pacuer oskxoHOMHYeckoM  A(PGEKTUBHOCTH  MPOBEACHUS  00pabOTKHU
KHCIIOTHBIMH COCTaBaMH OCHOBAaH Ha TPHUHIMIE pacueTa BBIPYYKH OT peau3anuu
TOBAapHOW MPOAYKIHMH (JIOMOJHUTETBHON J00buM He(PTH), KOoTOpas ompeneisiercs
CIEAYIOIIMM 00pa3oMm:
YI=B-R-D-N-3_, (5.8)
I'ne 4i1— yucras npudbuib CII;
B — BbIpyuka oT peanusanuu JONOJHUTEIBHOTO 00beMa HEPTH, MOITYYEHHOTO B
pe3ynbTaTe MPOBEACHHOTO MEPOTIPUATHS;
R — nanor Ha Heapa (18% oT BeIpy4Kn);
3D — Hausor Ha 3KcnopT (5% OT BBIPYUKH);
N — nanor Ha npuobLIb ( 28% OT pacueTHOM npubHLH, [1p);
3cn  — Qaxtuueckue 3atpathl CII cBsi3aHHBIE ¢ NMPOBEJCHUEM MEPONPUSATHUS:
3, =3, =39905,89 mwic.pyo .
B cBoto ouepenpb pacueTHas MpuOBLIbL ONpenesseTcs mo popmye:
Ilp=B-R-2, (5.9
1lp =107429,27-107429,27.0,18 -107429, 27.0,05 =82720,54 muic.pyo6 .

YucTas npuObLUIb:

Yll=1Ilp—N-3, =82720,54—82720,54.0,28 —39905,89 =19652,9 muvic.py6
PesynpraThl pacuéra HSKOHOMHYECKON 3(PEKTUBHOCTH OT MPOBEIEHHOTO

MEpOIPHUSATHS MPHUBEIACHHI B TabauIe 5.4.
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Tabnuma 5.5 - Pe3ynpTaThl pacuéra 3KOHOMUYECKON 3(P(HEKTUBHOCTH

[Toka3arens 3HayeHue
JononmuurensHas 100b19a HeTH, TOHH 5124
3arpaTsl Ha MPOBEICHUE MEPOIPUSTUS, ThIC. PYO. 39905, 89
Boipyuka ot peanuzauuu, B, ThIC. pyO. 107429,27
[TpuObLIb OT MEPOIIPUATHSL, THIC. PYO. 82720,54
Yucras npuObLIb OT MEPOIIPUATHS, THIC. PYO. 19652,9

5.4. Pecypcocoepexenue u pecypco3pPpeKTUBHOCTD

[IpumeHeHne MeTo/1a TaBIMKO-KHUCIOTHBIX 00paOOTOK CKBaKUH B COOTBETCTBHH C
reoJIOrO-TEXHUYECKUMH YCJIOBHUSIMHU IUIACTOB M CKBAXXWUH TMO3BOJISIET HAM BBITIOJHUTH
3ajaun 00pabOTOK MpHU3a00HON 30HBI CKBAKMHBI KUCIOTHBIMU cocTaBaMu. Kpome
3TOr0 MPUMEHEHHE 3TOr0 METOoAa MPHUBOJUT K COEPEKEHUIO 3aTpar, CBS3AHHBIX C
PEMOHTOM TpyOomnpoBojga M 0OOpyJOBaHUEM cemapaTopa H3-3a HAJWYMs BOIBI B
NPOAYKIIMH U TakKe HanOoJiee palMoOHAIBHOMY MCIOJB30BAHUIO SHEPTUU TS TOOBIYH
He(pTH U Traza BOCCTAHOBJICHHEM EMKOCTHO-(PHIBTPAIIMOHHBIX CBOWMCTB MOPOJ Ha
npu3aboiHONM 30HE CKBaXHH. [lOATOMY MpPOEKT TPOBEACHHS THUBIIAHO-KUCIOTHBIX
00pabOTOK CKBaXKMH CUUTAETCS pecypcorhPEKTUBHBIM U pecypcocOeperaronum.
5.5. BsiBoj

Takum oOpa3oM, 3a cCY€T HCHOJB30BAHHUS METOAMKUA OOpPaObOTKH COJISIHO-
KUCIIOTHOW W HEPTEKHUCIOTHOM SMyJbCHE moiaydeHo 5124 TOHH JOMOIHUTEIbHON
HedTH, 3a CUET peayn3aliu KOTOPOW BbIpyueHa YMcTasi MpuObLIL B pasmepe 19652,9
TeIC. py0. B pe3ynpTaTe BhINIE MEPEUUCICHHOTO MOXKHO OTMETHTH, UYTO MPUMEHEHHE
JAHHOTO MEPOIPUSTUS B YCJIOBHSIX BBICOKOOOBOJHEHHBIX CKBAaXMH Ha CKBAKHUHE
Ne7006  BK-7 wmecropoxnennn  «benpii  Turp» NPHUHOCHT  CYIIECTBEHHBIN
sKOHOMUYECKUH d(DdexT, cremoBaTeNnbHO, MOXXHO PEKOMEHIOBATh IMPOBEICHHUE
KHCJIOTHBIX 00paOOTOK ISl yJIy4YIlIEHWS TEXHUKO-DKOHOMUYECKHX IIOKa3aTeNeu

ACATCIIBHOCTHU IPCAIIPHUATHA.
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VI. COHUAJBHAS OTBETCTBEHHOCTD

Bo Bpemst o0paboTku, NPOU3BOAATCA PabOTHI MPH BBICOKMX JIaBJICHUAX, C
Pa3IMYHBIMM XUMHUYECKUMH BEIIECTBAMM, MPHUBOMSIINE K YXYAIICHUIO COCTOSHUSA
3I0POBBS, MIOATOMY HEOOXOIUMO TPEIyCMaTPUBAThL MEPOIIPUSATHUS IS 3aIIUTHI OT HUX.
Hepeako HedTh 1 ra3 B CKBa)KMHAX HaXOJATCA MO/ OOJIBIIMM JaBICHUEM, YTO CO3/IAET
yIpO3y B3PBIBHBIX BBIOPOCOB W TOXKapoB. Kpome 3Toro, Ha paboueM MecTe MoOKap
BO3MOXKHO  TPOUCXOJIUT  JJCKTPUYECKUM  TOKOM. Taxke  WHTCHCHUBHBIN
IPOU3BOJICTBEHHBIN 1IyM, 00Ias U JIOKaJIbHAsE BUOpALMs, HEJOCTATOYHOE OCBEILICHUE,
3arpsi3HEHHE paboueii 30HbI OKA3bIBAIOT BIUSHUE HA 3I0POBHE UETIOBEKA.

[Ipu BbIMONHEHHMHU JAHHOW paOOThl MPUCYTCTBYIOT CIEAYIOIIME OINMACHBIE H
Bpeansie paxtopsl (mo 'OCT 12.0.003-74 CCBT):

® K BPEIHBIM OTHOCSATCS: yT€UKa TOKCHUYHBIX M BPEIHBIX BEIIECTB B arMocdepy;

OTKJIOHEHHE TOKa3aTesied MUKpPOKIMMATa Ha OTKPHITOM BO3yX€; MOBBIIICHHBIN

yYpOBEHb IllymMa Ha paboyeM MecCTe; TSHKECTb M HANpsKEHHOCTh (DPU3UYECKOTO

Tpy.a;

* K OTTACHBIM OTHOCATCS: MOpaKEeHUE AIIEKTPUUECKUM TOKOM;

MI0’KapOB3PBIBOOIIACHOCTD; COCY/IbI TIO JaBJICHUEM;
6.1. IIpou3BoacTBeHHasi H€30MACHOCTD
6.1.1. AHanu3 BBIABJICHHBIX BPEAHBIX (HAKTOPOB MpPH pa3pabOTKE M HKCILTyaTaluu

MIPOCKTUPYEMOTO PEIICHHUSI

a. YTeuKka TOKCHYHBIX W BPEIHBIX BEIICCTB

Ha wmecte mnpu mnpoBegeHuMM pabOT 3aKauMBAIOT arpecCHUBHBIE XUMHUYECKHE
peareHThl ((PTOPHOM, COMSHON KHCIOTHI M T.J.), KOTOPBIC SBISIOTCS UCTOYHUKAMU M
npyrux Bpeansix BemecTB. Okcup yriepoga CO (yrapHblil ra3) sIBIS€TCS ONMACHBIM IS
BO3/lyXa Ha paboumx mecrax. Yrapasiidi ra3 CO o0pa3yercst pu HETOIHOM CrOpaHUU

TOIINIMBA U BCTPECYACTCA B IIOITYTHOM Ira3c.
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B Bo31yX€ paboueii 30HbI comepKaHue BPEAHBIX BEIIECTB HE JIOJDKHO MPEBBINIATH
ycranoBieHHbIX [1/JIK (Tabmuma 6.1).
Tabmuua 6.1 -JlomycTUMBbIE KOHUEHTpAallMM B BO3AyXe pabouyedl 30HBI HEKOTOPBIX

BPCOHBIX BCIICCTB

[Toka3arenu IIJIK, mr/m® Kuace
OIIaCHOCTH
A3oTa oKCcHABI 5 2
benson 5 5
Kepocun 300 4
Touryon 50 3
Kucnora ykcycnas 5 3
®enoun 0,3 5
Okcwun yriaeposa 20 4

B cootBerctBuu ¢ CH 245-7 u I'OCT 12.1.007-76 BT 1mo creneHn BO34EHCTBUS
Ha OpraHU3M YeJIOBEKa BPEIHbBIC BEIIECTBA MOAPA3ACIAIOTCS Ha 4 Kilacca ONaCHOCTH:
e IepBBI KIace: upesBbruaitto omacusle ¢ [IJJK < 0,1 mr/m® (cBuHer, pryTs - 0,001
M/ MY);
e BTOpOIT Kitacc: Beicokoomacusle ¢ IJIK = 0,1 - 1 mr/ M (xmop - 0,1 mr/ m®; ceprast
Kuciora - 1 mr/ MS);
e Tperuii kiacc: ymepeHnHo onacusie ¢ [IJIK = 1,1 - 10 mr/ M (cnupT METHJIOBBIN -
5 mr/ M*; quxmopaTas - 10 mr/ MY));
e deTBepTHIi Kiacc: Manoonacusie ¢ IIJIK > 10 mr/ m® (Hanpumep, ammuak - 20 Mr/
M°; areton - 200 mr/ M>; 6ensuH, kepocut - 300 Mr/ M%; ciupt STHIOBBIH —1000
Mr/ MY).
Uewm BbIIIIe KOHIIEHTPAIIHSI TOKCUYHBIX BEIIECTB B BO3/yXe pabouero moMemeHus,
TEM CHJIbHEC WX BO3JCHCTBHEC Ha OpraHW3M 4YeloBeKa. lIpemenbHO JOIMyCTHUMBIC
koHnentparuu (I1JIK) BpeaHsix BemecTB B Bo3ayxe pabodeil 30HBI SIBISIOTCS TaKUE U
KOHIICHTPAIUH, KOTOPHIE MPU €KETHEBHOM (KPOME BBIXOJHBIX) TPYy/la B TEUCHUE CMEHBI

U B TEUYEHHE BCEr0 TPYAOBOIO CTa)ka HE BBI3BIBAIOT y PAOOTHUKOB 3a00JIeBaHUN WU
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OTKJIOHEHHH B COCTOSIHUU 3/10pPOBbs KaK B MEPHUO padOThI, TaK U B JAJIbHEHIIICH KU3HU
HACTOSIIIIETO M IOCIIEAYIOLIErO IOKOJIECHUN.

[lepconan, paboTammuil ¢ KUCIOTAMH, JOJDKEH OBbITh 00ECIEUYEH 3allluTHBIMU
OYKaMHM, CIEHOACKIOW M PYKaBULIAMU M3 CYKOHHOM WA APYroMl KHCIOTOYIIOPHOM
TKaHU, PE3MHOBBIMU CarloraMy U papTyKaMu..

Ha mecte mpoBeneHust paboT MO 3aKayKe arpeCCHUBHBIX XMMHUYECKHX PEAreéHTOB
(¢bTopHOH, CONMSIHON KHCIOTHI W T.O.) JOJDKEH OBITh: 3amac YMCTONW TMPECHOW BOJIBI;
aBapuiHbIN 3amac crenoOyBH, CIELOACKIbl U JIPYTMX CPEICTB HWHAWBHUAYAIbHON
3aIUATHI; HEUTPATM3YIOIINE KOMIIOHEHTHI 17151 pacTBOpa (M3BECTh, MEJl, XJIOPAMHUH).

OcTaTku XMMHUYECKHX PEareHTOB CIIEAYET JTOCTaBISTh U COOMPATh B CIIELUATBHO
OTBEAEHHOE MECTO, 00OPYAOBAHHOE JJIsI YHUUTOKEHUS WU YTUITU3ALIHH.

[locne 3aBeplieHMs 3aKauKU KHUCJIOTHBIX pAacTBOPOB BCE OOOpYAOBaHHE H
TpyOOIIPpOBOABI HEOOXOIMMO NPOMBITH IpecHOW BoJoH. COpoOC JKHUIKOCTH TOCHE
MIPOMBIBKH JI0JKEH MPOU3BOJUTHCSA B COOPHYIO EMKOCTb.

0) OTKJIOHEHKE TIOKa3aTeslel MUKPOKINMATa Ha OTKPBITOM BO3/1yXe

MukpokiauMar xapakTepusyercsi:

e TeMIepaTypou BO31yXa;

® OTHOCHUTEJIBHOU BJIIAJKHOCTBIO BO3/YXa;

® CKOPOCTBIO JIBJKECHUS BO3YXa;

® HHTCHCUBHOCTBIO TEILUIOBOI'O U3JIy4YE€HMs OT HArPETHhIX [IOBEPXHOCTEN;

HopmupoBanne mnapaMeTpoB Ha OTKPBITHIX IUIOIIAJKaX HE IMPOU3BOAMUTCH, HO
OMPENENSAIOTCA KOHKPETHBIE MEPONPUATHUS IO CHUXEHUI0O HEeOJaromnpusiTHOTO
BO3JICHCTBUS UX HA OpraHu3M pabouero. [Ipu oTkIIOHEHNN MOKa3aTeaeii MUKPOKINMATA
HAa OTKPBITOM BO31yXe, pabouyue [JOJDKHBI ObITh O0OECHEeYeHbl CpelcTBaMu
VHIABUAYAJIIBHOW 3aIlMTBI, KOTOPHIE INPELYCMOTPEHBI OTPACIEBBIMA HOpPMaMU H
COOTBETCTBYIOT BpeMeHHU roja. Kimmmaruueckue oCOOEHHOCTH MeCTOpokaeHus «benbiii

Turp» npuBenens! B Tadbnuiie 6.2.
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Tabnuma 6.2 - Knumatuyeckue ocobenHoctr MectopoxxaeHus «bemnpiit Turpy

OTH. BIaX- CxopocTh
[Tepuon Temneparypa
rona Bpewms Bo3tyxa, °C HOCTh JBIKEHUS BO3/1yXa,
’ BO311yXa, % Mm/c

XOHOI[I{LII/I Ot HOs10ps1 IO MapTy 2297 65 -68 Oct-20

(cyxoii) CJICYIOIIETO roj1a

TeHJ‘IBII/IU Ot anpens no 26 - 32 87 - 89 30 - 60
(BaXKHBIN) OKTSOPIO

B) [IoBBIIIEHHBIN YPOBEHD IyMa Ha paboyeM MecTe

[Ilym BO3HUKaET, KOI/1a HACOCHl pabOTaeT, OTPULIATEIBHO CKa3bIBaeTCs Ha paboTe
YEeJI0BEKA TEM, YTO BBI3BIBACT CHIIbHBIE COMYTCTBYIOLIWE PpA3APAKEHUSA, KOTOPBIE
OTPHULIATENILHO OTPaXalOTCS Ha OCHOBHOM paboTe YeNoBEeKa; IOBBICUT padbodyro
HarpysKy.

[Ilym kak BHEIIHUNA (PaKTOp YrHETAET UMMYHHbBIE PEAKIIMU OpraHU3Ma, CHHXKAET
3alUTHBIE (YHKIUU TMOCIEIHEro. DJTO BHUJIHO HAa INMPUMEPE 3HAYUTENIBHO BBICOKOM
3a00J1eBa€MOCTH MPOCTYAHBIMU U UHGEKIIMOHHBIMU 3a0osieBaHusAMH (Ha 20-50% Bbiiiie,
YeM OOBIYHO).

Cornacao CH 2.2.4/2.1.8.562-96 mym Ha paOo4mnx MecTax B MPOU3BOICTBEHHBIX
ITOMEILECHUSIX U Ha TEPPUTOPUU IPEANPUATUN HE JTOJKEH npeBolarth 80abA.

st mpemoTBpalieHusi HETaTUBHOTO  BO3ACHCTBUS IIymMa Ha  pabodmx
WCTOJIB3YIOTCA CPEACTBA KOJUICKTMBHOW M WHAWBHUAYAJIBHOM 3alUThl. KOJIJIEKTUBHBIE
CpelcTBa 3allUThl: 00prOa C IIYMOM B CaMOM HMCTOYHHKE; OOpb0a ¢ IIyMOM Ha MyTH
pacnpocTpaHeHHusl (SKpaHUpOBaHUE paboyeil 30HBI (IIOCTAHOBKOW MEPErOpOJIOK,
nuadparm), 3ByKOU3OJISIIHS).

CpelncTBa MHAMBHUAYAJIbHOM 3aIlIUTHI: HAYIIHUKY; YITHBIE BKJIA IBIIIN.

r) TskecTh U HAaNPSHKEHHOCTDh (PU3HUECKOro Tpyaa

B cBa3u co cioxHOU texHonorued ['PII, cocrosiHue paOOTHUKOB

COIMPOBOKAACTCA TAXKCIIBIM U HAIIPAKCHHBIM (bHBI/ILIeCKI/IM TPyAOM.
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Tsokenplii W HanpsHDKCHHBIM  (PU3UYECKUM TPyZ MOXKET MOBIMATH Ha oO0Iee
CaMO4YyBCTBHE paboyero v MPUBECTU K PA3BUTHIO PA3IUYHBIX 3200JICBAHUM.

VY nmonei, 3aHATHIX TSHKEIbIM U HANPSDKEHHBIM (U3HUYECKUM TPYIIOM, JTOJHKEH
ObITb 8—MHM 4YacoBoW paboumii AeHb ¢ obOeneHHBIM mepepsiBoM (1300 — 1400) u
NEPUOJUYECKUMH KPATKOBPEMEHHBIMU TIEPEPhIBAMH, a TAKXKE JOJIKHA ObITh YBEJIWYEHA
3apaboTHAas M1aTa ¥ MPOI0JKUTENBHOCTh OTITyCKa.

6.1.2. AHanM3 OMacHBIX MPOHU3BOJACTBEHHBIX (DAKTOPOB M OOOCHOBAHUE MEPOIPHUSATHI

[0 UX YCTPAHEHUIO

a. [TopaxkeHune AMEKTPUIECKUM TOKOM.

DJEKTPUUYECKUM TOKOM SIBJISIETCS OJHHM U3 BBISBJICHHBIM OIACHBIX (PaKTOPOB
MOpaKEHUE, MOTOMY, 4YTO HampsbkeHue cuutaercs Oe3zonmacHbiM npu U< 42B, a
BBIYHCIUTEIbHAS TeXHUKa nutaeTcs oT cetu 220B 50 I'n. Tok sBisieTcs onacHbIM, Tak
kak 20 — 100 I'm — Tox Hamnbonee omaceH. IlosTomMy pe3yibTaToM BO3JEHCTBUS Ha
OpraHu3M YeJIOBEKa JJIEKTPUYECKOr0 TOKA MOTYT OBIThb 3JIEKTPUYECKUE TPABMBI,
BJIEKTPHUECKUE yaapsl, u qaxe cmepTsh [[[OCT P 12.1.009-2009].

Bunbl  2MEKTPUYECKUX  TPaBM:  DJIEKTPUYECKHMH  OKOI,  MEXAaHHYECKHE
MOBPEXKICHUS, METATU3ALMS KOXH, AJIEKTPUUECKUE 3HAKU. DIIEKTPUUECKHE TPABMBI,
BBITJISASIILIME B BUJE 0KOTOB, IIPEJICTABISIOT 0COOYIO OMACHOCTb.

DJIEKTPUYECKUIM OXKOT BO3HHMKAET HAa TOM MECTE Tejla 4YEJIOBEKA, B KOTOPOM
KOHTAKT NPOUCXOAUT C TOKOBEAYIIEW 4YaCThbIO DJIEKTPOYCTAHOBKHU. OJIEKTPUUYECKUI
0KOI' COIPOBOYKJAIOTCS KPOBOTEYEHUSIMU, OMEPTBEHHEM OTIEIbHBIX YYaCTKOB TEJa.
Jledarcst OHM HAMHOTO TpyAHEE U MeAJIEHHEE OOBIYHBIX TEPMUUYECKUX.

MexaHn4eckoe MOBPEXKIECHUE MOKET pa3opBaTh HEPBHBIE TKAaHU, KPOBEHOCHBIE
COCYJbl, a TAKXKE€ MPUBOAUTH K BBIBUXAM CYCTABOB M Jaxe nepesoMaM kocteil. Takue
MOBPEXKJECHUS MOTYT BO3HUKHYTh B PE3YJIbTATE€ COKPAIICHWA MBIIIL TOJ JCHCTBHEM

TOKa, IIPOXOoAAIICTO YCPE3 TCIO YCIIOBCKA.
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DneKTpuuecKue 3HAKU B OCHOBHOM O€cCmoje3Hbl U MOTYT BO3HHKHYTH y 20%
NOCTPaJaBIIUX OT TokKa. MHOrjga ayeKTpUuYecKHe 3HAKU BBIMJISIAST B BUIE MO3OJICH,
00po/1aBOK, yIIMOOB, IapanuH, TaKK€ OHU MPEJCTaBISAIOT COOON cepble WM OJeIHO-
KEIIThIE MATHA KPYTJIOOBAIBHOM (POPMBI C YIITyOJIEHHUEM B IIEHTPE.

JIJist 3aIIUTHI OT MOPaKEHUS! DJIEKTPUUYECKUM TOKOM MPUMEHSIOT KOJIJICKTUBHbBIC
cpencTtBa (M30JSILIMS  TOKONPOBOASUIMX YacTeld (MPOBOJOB) M €€ HENPEpPbIBHBIN
KOHTPOJIb, MpEeAyNpeauTeNbHas CUTHAIN3aus U OJOKMPOBKA, 3HaKH O€30MacHOCTH H
OpeaynpekIaloMuX IJIAaKaToB, NPUMEHEHHE 3alllUTHOE 3a3eMJICHUE, 3aHyJICHUE,
3alIUTHOE  OTKJIIOYEHWE) W  HUHJIUMBHIAyalbHble  (M30JUPYIOIIME  TOACTaBKH,
OUDJIEKTPUYECKUE  TEpPYaTKH,  JUAJIEKTpUYEeCKHMe  OOTBhl,  HMHCTPYMEHTBI  C
M30JMPOBAHHBIMU PYKOSITKAMHU).

0. ITo>xapoB3pHIBOONIACHOCTD

Bo3HukHOBEHHE MOXapa Ha MIPOMBICIIE CBSI3aHO € TeM, 4To Ipu oopadotku 1311,
yHnoTpeOJIIeTCsl KUCJIOTHBIA pacTBOp Ha HeTsAHON 0a3ze, a Takke HE MCKIIOYCHbI
BO3MOKHOCTh BOCIIJIAMEHEHMsI 000pYy10BaHUs (LIUCTEPH, aBTO-TPAHCIOPTHBIX CPEICTB
U T.J.).

OO6pa3oBaHue OTHEBBIX IIAPOB SIBJISETCS OJHOM M3 OCOOEHHOCTEW MoXKapa Ha
npomebiciie (FOpeHHe MapoBO3AYLIHBIX CMECEH yrieBoaopoaoB).Bpems oOpazoBaHus
OTHEBBIX IIAPOB KOJIEOJIETCS OT HECKOJBKUX CEKYHJ 10 HECKOJIIBKUX MUHYT. OmNacHbIM
(akTOpOM OTHEBBIX IIAPOB SBISIETCS TEIJIOBOM MMIyJibe. Pa3mepsl mapa, BpeMs €ro
CYILIECTBOBAHMS U BEJIMYMHA TEIUIOBOIO MMITYJIbCA 3aBUCAT OT KOJUYECTBA CTOPAEMOI0O
BELIECTBA.

OnacueiMu  (hakTOpaMu TOXkKapa, KOTOPbIE BO3JACHCTBYIOT Ha JIIOJAEH U
MaTepualbHble EHHOCTH, TIOMUMO OTKPBITOIO IUIAMEHH, MOBBIILIEHHONW TEMIEPATYPHI,
ABJISIIOTCS TaK)XK€ TOKCHYECKUE MPOAYKTHl TOPEHUS M TEPMUYECKOIO Pa3JIOKEHUS U
YX BTOPUYHBIE MTPOSIBICHUS: B3PBIB; OCKOJIKH; SJIEKTPUUECKUN TOK; JBMKYIIHECS YacTH

pa3pyLIMBIINXCS alapaToB.
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Ha B3pbIBOmOXkapoomnacHbIX 0OBEKTaxX IUIAH JIMKBHIALWK BO3MOXKHBIX aBapuid
(ITVIA) nomxen ObITh pa3paboTaH pykoBojacTBOM mpemanpustus. BIIJIA ¢ ydetom
cnenuUUecKnX YCIOBUH HEOOXOJUMO MpEeAyCMaTpUBaTh OINEpPATUBHbIC JIEUCTBUS
[IEpCOoHaja IO HCKIIOYECHUIO 3arOPaHM WM B3PBIBOB, NMPEAOTBPALICHUIO aBAPUU M
JUKBUJAIMKM aBAPUUHBIX CUTYyalMii, 0e30macHO »BaKkyallud JIIOJEH, HE 3aHATHIX B
JUKBUAALIMH aBapHH.

HacocHple arperaTsl M NEpPEIBHKHBIE €MKOCTH JIOJKHBI OBITh PAacCTaBJICHBI
COTJIACHO CXEM€, YTBEpPKICHHOW TIJaBHBIM HHXXEHEPOM Npeanpustus. EMkocTu
pacnoJyiararoTcsd Ha naixyoe Kopaliisi Ha pacCTOSSHUM He MeHee 1 MeTpa Mexay coboil u
ApyTMMH Tpy3aMu. 3ampeliaeTcsl YCTaHABIMBATh arperatrbl, O0O0OpyIOBaHHE U
BBINIOJIHATh Kakue-muOo padoThl B Mpenesiax OXPaHHOM 30HBI BO3AYLIHBIX JIMHUN
AJeKTpoIepeaay.

B. Cocynibl IO JaBJICHUEM

IIpn xpaHeHnu, TpaHCIIOPTUPOBKH M mpoBeneHnu OII3 ncnosb3yroT cocynsl,
KOTOpBIE€ MPEACTABISAIOT COOOM  IepMETUYECKU 3aKpbITyI0 EMKOCTh (CTallMOHAPHO
YCTAaHOBJICHHYIO WJIM TepEeNBWKHYI). ['paHuneid cocyna SBISIOTCS BXOJIHBIC WU
BBIXOJHBIE IITYLEpbl. Takue cocypl HAXOASTCS MO/ JABICHUEM.

Cocynbl oJ JaBIEHUEM SIBISIOTCS TEXHUYECKUMU YCTPOWCTBAMM, SKCILTyaTaLUs
KOTOPBIX JENIal0T MPOU3BOACTBEHHBIM O0BEKT omacHbiM. C aBapusiMU COCYIOB MOJ
JABJICHUEM CBSI3aHO OOJBIIOE KOJMYECTBO HECUACTHBIX CIy4yaeB, MO3TOMY Ha HX
IPOEKTUPOBAHUE, YCTPOMCTBO, HM3rOTOBJIEHUE, PEKOHCTPYKLHUIO, HANAIKy, MOHTaX,
PEMOHT, TEXHUYECKOE TUArHOCTUPOBAHUE U IKCILTyaTalMIO B OOJBIIMHCTBE CTPAH MUPA
HAKJIQJbIBAECTCS PsIJl OTPAHUYEHUM.

VYcTaHaBIMBAIOT TIpaHULBl MApaMETPOB COAEPKALIMXCSA B COCYJE€ BEIIECTB,

NPEBBIIICHUE KOTOPHIX MPUYHUCISET COCY K OMACHBIM, B 00ILIEM CTy4ae, Kak:
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o Boja C Temneparypod Beime 115°C wunm  papyrue HETOKCHUYHBIE,
HEB3PBIBOITOKAPOOTACHBIC JKUJIKOCTUA TPU TEMIIEPAType, MPEBBIMIAIIICH TEMIIEPATYPy

kunenus npu nasienuu 0,07 Mlla;

° nap, ra3 Wil TOKCUYHBIE B3PHIBOMOKAPOONACHBIE KUJIKOCTH C JaBICHUEM
cBriiie 0,07 Mlla;
o CKaThIX, CKWKCHHBIX U PACTBOPEHHBIX Ia30B MOJ AaBiieHueM cBaiie 0,07

MI]a.
Jlist ynpaBnerusi paboToit U obecriedeHus: 0€30MMacHBIX YCIOBHM JKCIUTyaTaIluu

COCyAbl B 3aBUCUMOCTH OT HA3HAYCHHUA OOJIPKHBI OBITH OCHAIIICHBI:

o 3aIIOPHOM WJIM 3aIIOPHO-PETYIMPYIOIIEH apMaTypoOil;
o pubopamMu JJisl UBMEPEHHUS TaBJICHUS,

o puOOpaMu JJisi UBMEPEHUS TEMIIEPATYPBHI;

o IpPEAOXPAHUTEIbHBIMUA YCTPONCTBAMU;

o yKa3aTeJIsIMH YPOBHS KUJIKOCTH.

Opranuzaius-u3roroBUTENb (JOU3rOTOBUTENb), MOHTaKHAsI WM PEMOHTHAas
opraHu3anys 00si3aHbl IPUMEHSITh TaKUE BUJIBI U 00BEMBI KOHTPOJIS CBOEH MIPOIYKIIUH,
KOTOpbIE TapaHTHUPOBadM Obl BBIABJICHHUE HEJIOMYCTUMBIX Je(PEKTOB, €€ BBICOKOE
Ka4eCTBO U HAJIEKHOCTh B DKCILTyaTalluu.

6.2. DkoJornyeckasi 6€30MaCHOCTb

Hcrounuku Bo3nelicTBus Ha rumpocdepy, autochepy, onochepy u armochepy.
OnHuM U3 TJIABHBIX BOIPOCOB OXPaHbl OKPY>KAIOIIEH Cpebl MPU BHIOOPE TEXHUUYECKUX
pELICHUN  SBISIETCA  HAJIMYME  DKOJOTMYECKUX  OIPAaHUYEHHM  XO3SUCTBEHHOU
NEATEeIIbHOCTH.

[Ipennpusarue Ha MECTOPOXKACHUE MMEET COTJIACOBAHHBIC MPOEKTHl HOPMATHUBOB
npeaenbHo gomycTuMbix BbiopocoB (II/IB) B arMocdepy, mpemenbHO HOMYCTUMBIX
copocoB (ITAC), mpoekT HOpMaTUBOB OOpa3oBaHUsS OTXOJAOB U JIMMHUTOB Ha WUX

pasmemienue. Bce BwIOpachiBaeMble U COpachlBaeMble BEIECTBA TMPEJIOKEHBI B
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kauectBe HopMmatuBoB [1J[B, I1/IC. Taxxe noyry4eHsl JUMUTHI HA Pa3MEILEHUE OTXO00B
IIPOU3BOJICTBA U MOTPEOICHUS.

IToBepXHOCTHBIE BOJBI: BO3JCHCTBUE HAa IMOBEPXHOCTHBIE BOJbI MOXET HMETH
MECTO, B OCHOBHOM, MNpPH MONAJAHUM B HHUX 3arps3HAIOLIIMX BEIIECTB B CIydae
aBapuiiHOM curtyauuu. [locne mprema 3arpsA3HEHHBIX CTOKOB NMPOUCXOIHUT YXYJIICHHE
¢u3nUecKuX CBOWCTB BOAL (M3MEHEHHE, 3aMyTHEHHE IIBETa, 3amaxa, BKYCa).
Ocaxnenue HeTENPOAYKTOB M COJIeH Ha JHO BOJOEMOB BBI3BIBACT 3arps3HCHHE
JOHHBIX OTJIOKEHUI.

[Ipn aBapuMHBIX CUTyalMsAX MUIPALMs 3arpA3HEHHBIX CTOKOB B MOBEPXHOCTHBIC
BOJIOTOKM BO3MOXXHa IO TOBEPXHOCTH 3€MJIM TOJBKO IPH pa3pylLIeHUH OOBaJIOBOK
IJIOMIAJIOK, a TAKXKE aBapHil Ha TPyOOIPOBOIAX.

[ToazeMHbIe BOMIBI: 3arpsiI3HEHHE MOA3EMHBIX BOJI BOBMOYHO MpHU pa3iuBe HehTH U
MUHEPAJIM30BAaHHBIX BOJl B pe3yJbTaTe WH(DUIBTPAIMU 3arps3HEHHBIX CTOKOB uepe3
30Hy aj’pald B BOJOHOCHBIE TOPU30HTHL. He(TsiHOEe 3arpsi3HEHHE OTHOCUTCA K
«YMEPEHHO OITACHBIM.

OneHka BO3JEHCTBUS Ha OKpyXkarwollylo cpeay. B pesynbrare pabor mo
MOHUTOPUHTY OTMEYaeTCsl, YTO YPOBEHb 3arpsi3HEHHUs] AaTMOC(EpHOro BO3IyXa
00BEKTaMH C TIOBBIIIEHHON TEXHOTEHHOW HArpy3KOW HaxXOJIWUTCS Ha HU3KOM ypoBHE. B
CBA3U C 3THM, OCHOBHOE€ BHMMAaHHUE MPU MPOTHO3€ YAENAETCS BOJHBIM OOBEKTaM U
MTOYBE.

Meponpusitus, 00ecreynBaroLIie BBINOJIHEHHE HOPMATUBHBIX JOKYMEHTOB IIO
OXpaHe OKpYXarolleu cpenbl mpu nmpoeaeHun oopadotku 11311.

OaHuM U3 CIMOCOOOB CHMKEHHSI 3KOJOTMYECKOro yiiepOa Hpu KarnuTalbHOM
PEMOHTE CKBa)XMH MOXET CIY)KUTb TEXHOJIOIMS PEMOHTa B I'e€PMETU3UPOBAHHOM
BapruaHTe. TEXHOJOTMYECKME PEMOHTHBIE ONEPALUU MOXKHO IPOU3BOAUTH IO
3aMKHYTOH CXEME€ C HCIIOJIb30BaHUEM T'€PMETU3UPYIOIIMX CAJIbHUKOBBIX YCTPOWCTB;

3eMJISTHBIX amM0apoB, U30JIMPOBAHHBIX IMOJIUATUICHOBON 000JOUYKOM; OBICTPOCHEMHBIX
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TPYOHBIX COEIMHEHHI, KOTOpbIE MPEJOTBPALAIOT MOMNAJAAHUE TEXHOJOTHMYECKHX
KUAKOCTEN; HUPKYJALMOHHBIX CUCTEM U JPYIMX MATEpUAJIOB HA IIOYBY.

B mnponecce Tekymux M KanuTalbHBIX PEMOHTOB HEOOXOAMMO HCIIOJIB30BATh
IIPECHYIO U TEXHUYECKYIO BOJY B KaU4€CTBE TPAHCIIOPTUPYIOLIEH )KUJIKOCTH U KUJKOCTH
[IyIIEHUsT 0OpU pa30ypuUBaHUM LIEMEHTHBIX MOCTOB U BBIOJIHEHUU PAOOT 110
WHTCHCU(PUKAIIUU TPUTOKA U IPOMBIBKE CKBa)KHH.

B xone pa3pabOTKH TEXHOJIOTMM CKBAKMHHOM YTWIIM3allMM OTXOJOB IpoLecca
n00bIuM HE(TU BBIACIIEH PsAJl PEAareéHTOB, OTXOJbl KOTOPBIX BO3MOXKHO YTHIIM3UPOBATh
HECKOJBKUMH crniocobamu. Bo-nepBbiXx, B MHAUBUAyaIbHOM Topsnke B cucteme [IT1J]
11 00pabOTKU MPU3a00MHBIX 30H ONMKANIIMX HArHETATEJIbHBIX CKBAYKUH.

Crenyer uMeTh B BUAY, YTO HENONYCTHUMAas COBMECTHAs YTHJIM3ALUs OTXOIOB
XUMHUYECKUX PEareHTOB, MPH CMEUIMBAHUU KOTOPBIX 00pa3yloTcsl OCaJKW, eu, ra3bl.
DTO MOXKET NIPUBECTU K PE3KOMY CHUKEHUIO IIPUEMHUCTOCTH TOTJIOMIAOIIEH CKBAXKUHBI.

OCHOBHBIMM MEPONPHUATUSAMH 110 OXPAHE OKPYKAIOIIEN CPEBI ABISAIOTCS:

® JCKJIIOYEHHE CIIydaeB BHIOPOCOB raza u pa3jiuBOB HE(THU IIyTEM CBOEBPEMEHHOIO
OCYIIECTBJICHUS cOpoca HE(TH U Ta3a B aBapUHHBIE EMKOCTH;

® ONEpaTUBHBINA cOOp pa3auToil HEPTH;

® KaTeropuyYecKui 3arpeT YTUIU3ALUK Pa3IMBIICHCS HEPTH MyTEM €€ BKUTaHMUS;

® TIOCTOSIHHBIA CTPOTUIl KOHTPOJIb HaJ BbIOpocaMu B aTMoc(hepy TpaHCIOPTHBIMU

CPEACTBAMHU;

® [IOCTOSIHHOE€ BHEJIPEHHE TEXHOJOTHA M O0OpYyAOBaHUS, BEAYLUIUX K CHUKEHHUIO
Hopm II/IB;

® OXpaHa BOJHBIX OOBEKTOB OT IMOMaJaHusi HEPTENPOIYKTOB U XUMHUYECKHX
peareHToB;

® [POBEICHUE MEPONPUATUHN MO PEKYJIBTUBALMU 3EMEIb B CIIy4ae UX 3arpsA3HCHUS
He(TENpOAyKTaMHi, XHUMHYECKUMU peareéHTaMu COTrJIaCHO  YTBEPKIECHHBIM

METOJaM.
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6.3. be3onacHoCcTh B Upe3BbIYANHBIX CUTyalIUSAX

[Ipu npoBeneHNN Pa3IUYHBIX PEMOHTOB CKBa)XKMHBI BEJIMKa BEPOSITHOCTH BIOpOCa
IUTaCTOBBIX (DIIIOMJIOB, KOTOPBIE XapaKTEPU3YIOTCs M0Kapo- U B3phIBOONACHOCTHIO. [1pu
MIPOBEICHUHM  CITYCKO-TIOABEMHBIX  pabdOT, BO3MOXHO rasomnposiaeHue. llpu
ONpENeNEHHOW KOHUEHTPAllMM W BO3HMKHOBEHMM MCKPEHHsS B  HEHCIPABHBIX
AIIEKTpUYECKUX TMpulOopax, Ta30BO3AYIIHAs CMECh B3phIBaeTCs. B3pbIiBoomacHas
KOHLIGHTpalusi BO3HUKAET B pE3ysbTaTe BbIAEICHUS OOJBIIOrO KOJMYECTBA raza u
OTCYTCTBHM CMEHBI BO3/1yIIIHON Macchl B 3TOM 00J1acTH.

JUiss mpenoTBpamieHuss M ObICTPOM JIMKBUAAIMU aBapuil, KOTOpPHIE MOTYT
BO3HUKHYTh Ha O00BEKTax He(TeAOOBIYM COCTABJISAIOTCS IUIAHBI MO JIMKBUIAINH
Bo3MOkHBIX aBapuii (IIJIBA). IIJIBA cocraBmisitorcst B cooTBercTBUU ¢ [lpaBunamu
0e30macHOCTH B HE(PTAHOM W Ta30BOM MPOMBIINUIEHHOCTH M JIOJDKHBI COJEPKATh
clenyrouee:

1) mepeyeHbh BO3MOKHBIX aBapHil HA 00BEKTE;

2) crmocoObl oOmoBenieHUs 00 aBapu (CHpEHa, CBETOBas CHTHAJIH3AIus,
IPOMKOTOBOpSIIAs CBS3b, TeNEe()OH U Jp.), MyTH BHIXOAA JIIOJEH M3 OMACHBIX MECT U
YYaCTKOB B 3aBUCUMOCTH OT XapaKTepa aBapuu;

3) AeicTBUS UL TEXHUYECKOTO MEPCOHaNa, OTBETCTBEHHBIX 3a IBAKyalUIO JIOeH
Y TIPOBEICHHE MPEAYCMOTPEHHBIX MEPOIIPUSATHUIL;

4) cnucOK M MOPSAOK OMOBEIICHHS TOJDKHOCTHBIX JIML MPU BO3HUKHOBEHUU
aBapuu;

5) cnocoObl IMKBUAAIIMY aBapUil B HAYaJIbHOM CTa/INH;

6) CHOHUCOK W  MECTOHAXOXKJICHHE aBApUUHOW  CIEHOACKIbI, CPEACTB
WHJVBUyaJIbHOM 3aIUThl U HHCTPYMEHTA;

7) CIIMCOK MOKapHOT0 MHBEHTAPS, HAXOSALIErocs Ha 00bEKTE;

8) axThl ucnbiTanus CU3, cBsA3M, 3a3eMJICHHUS;

9) rpaduk u cxemy Mo oTO0Opy MPoo ra30BO3MYIIHON CPEIbI;
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10) TexHONOTHYECKAsA cXeMa O0BEKTa,

11) romoBoii rpaduk mTpoBeneHHUs YUEOHBIX 3aHSATUH I8 TPEeIOTBpAIICHUS
BO3MOKHBIX aBAPHIA.

[Inan nMKBHOAUMU aBapui COCTABIISIETCS M YTBEpXAaeTcs | pa3 B MATh JIET.
CornacHo rpaduky ¢ pabOTHUKaAMU TPEANPUATUS KaKIIbIA MECSI IPOBOJSATCS 3aHITHUS
[0 JMKBHUJALMK BO3MOXHBIX aBapuil. Pe3ynbTaThl 3aHATHI 3aHOCATCA B JKypHAI C
MOJIMMCHI0 OTBETCTBEHHOTO JIUIIA U3 YHCIIA HHKEHEPHO-TEXHUYECKUX PAOOTHUKOB.

Taxke Ha TpPEeNNpPUATAN TMPOBOAITCS 3aHATHUS U y4yeOHbIE TPEBOTH IO
IPaXKJAHCKOM 00OpOHE JUIsl MOATOTOBKH JIFOJIEH K 3alIUTE OT SAEPHOr0, XUMHUYECKOTO U
OMOJIOrMYECKOTO  OpPYXKHsSl ~ MaccoBOoro YHUYTOXEeHHs. OCHOBHBIMH  3a/adyamMu
IPaKJIaHCKOM 00OPOHBI Ha MPEAIPUSITHH SIBISIOTCA:

OcymiecTBI€HHE MEPONPUITUI TIO 3aIUTE PabOUMX, CIYKAIIUX W HACEJICHUs OT
AJIEPHOT0, XUMUYECKOTO U OMOJIOTHYECKOT0 OPYKHUSL.

e [IpoBeaeHue MeponpusTUANA, MOBBIIAIOMINX YCTOMUYUBOCTh PabOThI MPEANPUSITHIA

SHEPreTUKH, TPAHCIIOPTA U CBA3U B BOEHHOE BPEMSI.

e (OobecnieueHre HAJIC)KHON JEHCTBYIOIIEH CHCTEMBI OITOBEIICHUS U CBSI3H.
o OOmee oOydeHne paboOuWX, CIYKAIlUX, HACEIICHUS MepaM 3alllUThl OT OPYKUS

MacCOBOT'O OPAKEHUS.

B nacrosimee Bpemsa B HI'ZIY ykomIiekToBaHbl (OPMUPOBAHUST TPaKIaHCKOM
00OpOHBI, cHacaTelbHbIE OTPSIIbl, TPYIIBI CBS3U, OTPSAIAbl CAHIPYKUHbBI, aBapUIHO-
TEXHUYECKUE KOMaH/[IbI, C TOMOIILI0 KOTOPBIX 3(DPEKTUBHO pa3perialoTcsi BCe 3aaaduu
0 IpaXkIaHCKON 000pOHE, MOCTABJIEHHBIE MTEpel STUMH (POPMHUPOBAHUSIMH.

6.4. IIpaBoBble H OPraHU3alMOHHbIE BONPOCHI 00ecneyeHus 6€30MacHOCTH

[Ipy BBINOMHEHWM TPOEKTHBIX pabOT MO pa3paboTke, O0O0YCTPOUCTBY
MECTOPOKICHUS 11 OOECTieueHUsI OXpaHbl TPyAa U OE€30MaCHOCTH JKU3HEIEATEIHbHOCTH
HEOOXOMMO HCHOJb30BaTh M HE HapyllaTh CJEAYIOLIME OCHOBOIOJIArarolue

JEUCTBYIOIIME HOPMATUBHO-IPABOBBIC AKTHI:
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e HucTpykuumu 1o oOxpaHe Tpyda mno mnpodeccusM ©u Buaam padbor. OO0

“T'aznmpomHePpTh-XaHTOC™ .

e UHCTpyKuuss 1O MPOTHUBOIIOKApHOW Oe3zomacHOCcTH Ha o0bekTax OO0

“I"aznipoMHeTh-XaHTOC”.

e [Ib 10-115-96. IIpaBuna ycTpoicTBa U 0€30MaCHON IKCILTYyaTALMKH COCY/IOB MO

nasienueMm. M.: I'ocroprexnaazop Poccuu: U110 OBT, 1994.

e JIb 08-624-03 «lIpaBunma Oe3omacHOCTH B HEPTIHOW U  Tra30BOU
npomeInuieHHocTH» M.,2003T.

Hacrossmmit ~ ®denepanpHbli  3aKOH  yCTAaHABIMBAET  IPABOBBIE  OCHOBBI
pPEryJIMpoBaHMsl OTHOLIEHUM B 0O0JAacTH OXpaHbl TpyAa MeXAy paOOoTONaTEeNsIMH U
padOTHUKaMU M HaIpaBJ€Hbl HA CO3/JaHHE YCIOBUM TpyJa, COOTBETCTBYIOLIUX
TpeOOBaHUAM COXPAHEHHUSl MU3HU U 3JI0pOBbs PaOOTHUKOB B IPOLECCE TPYIOBOM
NEeSATETbHOCTH.

[Tomoxenne Hactosero @3 pacnpoCcTpaHAETCA Ha BCE OPTaHU3AIMN HE3ABUCHUMO
OT MX OpPraHU3alMOHHO-TIPAaBOBBIX (opM U (HOpM COOCTBEHHOCTH, OCYILIECTBIISIOLIUE
JEeSATEIbHOCTh B 00JIACTH MPOMBILUIEHHOW 0€30MacCHOCTH OMAacHBIX MPOU3BOACTBEHHBIX
00BeKTOB Ha Tepputopuu PO.

Jnsa  obecrieueHus OXpaHbl TpyAda M O€30MaCHOCTH Ha MPEANPUSTHH B
cooTBeTcTBUM C «IIpaBriiaMu 0€30MacCHOCTH B HEPTAHOM U ra30BOM MPOMBILIIIEHHOCTH
JOJKHBI BBITTOJIHATHCS OCHOBHBIE TPEOOBaHUS:

1) TpeboBaHMs K EPCOHANY — K paboTe MO MPOBEACHHUIO KUCIOTHBIX 00paboTOK
JOMYCKAIOTCS JIMLA, MpoUIeAlue o0y4yeHUue, MEIULMHCKUHA OCMOTp M TOJHBIE IO
COCTOSIHUIO 3JI0POBBS JUIsl pabOThl BO BPEIHBIX YCIOBHUSAX W MPOILIEAIINE HHCTPYKTaX
no cootBeTcTByromMM HHCTpyKuusaM 1o bT TIJJHI. PaGotHuku, pabotaroiue
HEMOCPEACTBEHHO C KHUCJIOTaMH, JOJKHBI ObITh OOy4YeHBI MpHEMaM OKa3aHHs MEepBOil

MeﬂHHHHCKOﬁ IMOMOIIH IIPpHU OTPABJIICHUAX U XUMHWYCCKHX OKOTI'aX.
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2) TpeOoBaHuUs K TEPPUTOPUHU, OOBEKTAM, TOMEIICHUIM, PA0OUYNM MecTaM —Iepe]
pasrpy3Koil eMKocTel ¢ Kopabiig Ha miuaTdopMy IUIONIAJIKa JOJKHA OBITh MOJHOCTHIO
0CBOOOXK/IEHA OT APYTUX MPEAMETOB M MATEpUaJIOB; MECTO pa3MEIICHHUS €MKOCTEH U
00opyI0oBaHUS ISl KUCIOTHONW 00pa0OTKH JOJKHO OBITH OTPAXKICHO U 0003HAYEHO, KaK
«OmnacHast 30Ha.

3) TpeboBaHug K OOOpPYAOBAHHIO U MHCTPYMEHTY — OIPENEISIOT MOPSAOK IO
W3TOTOBJICHUIO W OKCIUTyaTallud OOOpYIOBaHHS M HMHCTPYMEHTA; 00ecre-4eHHOCTh
UHCTPYKIUSAMU 10 JKCIUTyaTallid, CPEACTB PEryJUpOBaHUS M 3aIIUTHI, 3HAKAMH,
OTPAKICHUSIMU; TOPSIOK U CPOKU OCBUAECTEIHCTBOBAHMS.

4) opraHu3allMOHHO-TEXHUYECKUE TPEeOOBAHUSI K AJIEKTPOOOOPYIOBAHUIO — TIPH
KOTOPBIX, MPOEKTHUPOBAaHME, MOHTAX, HalajgKa, WCIOBITAHWUE W  JKCIUTyaTarlus
AIIEKTPOOOOPYIOBAaHUS HEPTETPOMBICIOBBIX YCTAaHOBOK JOJDKHBI TMPOBOJUTHCS B
cooTBEeTCTBUM ¢ TpeOoBaHusiMU "[IpaBuil TEXHUKH O€30MACHOCTH TPH SKCILTyaTalluu
anekTpoyctaHoBok mnotpedbuteneid" (IITH3), "IlpaBun TeXHMUECKON SKCIUTyaTaluu
anekTpoyctaHoBok mnotpedureneit” (IIT332) wu  “IIpaBun  yctpoiicTBa 3IEKTpO-
ycranoBok” (ITYD).

5) TpebGoBaHus TO OOECHEUYEHUIO B3PHIBOOE3OMACHOCTU — OMPEACNISIOT 30HbI
B3PBIBOOMACHOCTH OOBEKTOB M 000Dy I0BAHMS.

PykoBonuTenu, rmaBHbIC CIEIMATUCTH U CIICIIMATUCTHI AKITMOHEPHOTO OOIIeCTBA
00s13aHBI OCYIIECTBISTH OPraHU3AIMOHHO-TEXHUYECKHE W CAaHUTAPHO- TUTHEHUYECKUE
MEPONPUATHS MO0 CO3JAHUI0 M 0OECIEUEHUIO0 MPOMBIIUICHHON 0€30MacHOCTH, OXPaHbI
TpyAa, O€30MacCHBIX M 3J0POBBIX YCIOBHH TpyJda Ha TPOU3BOICTBEHHBIX OOBEKTax
bunmanoB, 00s3aHBl KOHTPOJHMPOBATH COOIIOJCHUE PAOOTHUKAMHU YCTAaHOBJICHHBIX
MpaBuJ W HOPM OE30MAaCHOCTH, WHCTPYKIMH 1O oxpaHe (0e30macHoCTH) Tpyna,
o0OecrieunBaTh U KOHTPOJMPOBATH BBHIMOJTHEHHUE MPHUKA30B M yKa3aHWUH BBIMIECTOSIIINX

OpPraHoOB yIPABJICHUS, PEANUCAHUI OPTaHOB FOCYIAPCTBEHHOTO HAA30pa.

87



3AKJIFOYEHHUE

B Hacrosimue AHM MpakTUYECKHUE BCE CKBAXKMHBI Ha MECTOPOXAeHUsX «benbiit
Turp» B BheTHame HaxonasTCs Ha MO3AHEN CTaguu pa3pabOTKU M XapaKTEPU3YHOTCS
MaJicHueM TEMIIOB JOObIUM He(TH, CHIDKEHHEM IIJIAaCTOBOTO JAaBJICHUS, MOBBIIICHUEM
0OBOJJHEHHOCTH CKBOKMUHHOW MPOJIYKUMU U T.J, YTO OOYCJIOBIMBAET HEOOXOJIUMOCTH
nposeaeHust meponpusaTuil no OI3 ckBaXUHBI.

B nanHoit paboTte mpuBeIeHb OCHOBHBIE OCOOEHHOCTH T€OJIOTUYECKOTO CTPOCHHS
MecTtopoxaeHun «benbii Turp». IIpu 3TOM IPOMBILIEHHBIE 3aJIEKU MECTOPOKIACHUS
XapaKTepHbI TEPPUTECHHBIMH MOPOJaMH OJIMUTOIICHA, MUOIICHA, U TAKXKE TPEUTMHOBATHIMHU
KoJiekTopaMu pyHaamenta. PaccMoTpensl Takxke ocHOBHbIE moHsATUA [13C, npuunHel
YXYALIEHUS] €€ KOJUIEKTOPCKUX CBOMCTB M CHOCOOBI €€ 00pabOTKH, Cpelu KOTOPBIX
HanOoJjiee IIMPOKOE NpUMEHEHHWE Ha MecTopoxaeHusax «bensiii Turp» mnoayduiau
COJITHO-KHCIIOTHass oOpaboTka ckBaxkuH (CKP), Tepmoxumuueckoe BO3AEHCTBHE Ha
I13C, I'PI1, u p. ¢ Lenpi0 HUHTEHCU(UKALIMK TPUTOKA HEPTH.

Haubonee skonomudecku s3¢pextuBnbiM siBnsiercs CKP.

YcranoBiaeHo, 4YTto TexHojorus U dPdekTuBHOCTH 00padotku I13C ¢
MPUMEHEHUEM PAcCTBOPOB COJISTHOM W/WIIM TJIIMHUCTOW KHUCJIOT OOYCIIOBJICHBI T'€0JIOTO-
(pu3znyecKkuMu 0COOEHHOCTSAMHU MPOAYKTUBHOTO IJIacTa KoJieKTopa, coctosiHusmu [13C
710 00paboTKH M (UBNKO-XMMHUECKUMU CBOMCTBAMHU XMMpEAareHTaMu, MPUMEHIEMBIMU
pu 00paboTKe.

beina mpoBenena oOpabotka I13C na ckBaxune 7006 BK-7, mocme uero
pe3yNbTaThl TOMYYEHBI C TOCTATOYHBIMHU XOPOIIUMU TMOKa3aTensiMu: JlomoaHuTenpHas
n00bI9a HEPTH COCTaBIAET O0JbIle 16 THIC.TOHH, YTO IPUHOCUT MPEATPUSITHH MPUOBLITH
6onee 13 MH.py0 3a UCKITIOYEHUEM BCE 3aTPATHI.

Hapsiny ¢ psmomM mnpenMyIiecTB, CYHIECTBYIOT MHOTHE HEIOCTaTKH METOOB

KHCJIOTHOW 00pabOTKM, OJHOW M3 KOTOPHIX SIBIISIETCA 3TO CHUXEHUE 3(h()EKTUBHOCTH
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npu  BBICOKOM  cremeHn  oOBogHeHHOCTH.  (CriemoBaTenbHO,  HEOOXOAMMO

YCOBCPIICHCTBOBAHNC TCXHOJIOT U 06pa6OTKI/I KHCJIOTHBIMU PpACTBOPAMU.
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HNPUJIOKEHUSA

[TnotHOCTB pacTBOpOB cosistHOM KucioThl (HCI) pa3nuyHbIX KOHUEHTpaIuil npu

20°C.

[LIOTH. Conepx. | [Inotn. | Konnentp. | Coaepix.
HCl KOHHC(IJ—IT.
e | HEL% | Hcl, HCL | it o6 HCl,

KI/J1 r/'cM KI/1
1,003 1 0,01 1,199 24 0,269
1,008 2 0,02 1,125 25 0,282
1,018 4 0,041 1,129 26 0,294
1,028 6 0,062 1,135 27 0,307
1,038 8 0,083 1,139 28 0,319
1,047 10 0,105 1,145 29 0,332
1,057 12 0,127 1,149 30 0,345
1,063 13 0,14 1,155 31 0,368
1,068 14 0,15 1,159 32 0,371
1,073 15 0,163 1,165 33 0,385
1,078 16 0,172 1,169 34 0,398
1,085 17 0,184 1,172 35 0,411
1,088 18 0,196 1,179 36 0,424
1,098 20 0,22 1,185 37 0,438
1,105 21 0,232 1,189 38 0,452
1,108 22 0,244 1,194 39 0,466
1,115 23 0,257 1,198 40 0,479

[InotHOCTB pacTBOpPOB (hroprcTOoBOAOpOAHON K1CIOTH (HF) pazmmunbix

KOHLIEHTpauuu mpu 20°C.

IInotn. HF, | Konnentp. | Conepx. | Ilnotn. HF, | Konnenrp. | Conepx. HF,
r/em® HF, % HF, kr/n r/em® HF, % KI/11
1,005 2 0,02 1,07 20 0,214
1,012 4 0,041 1,084 24 0,26
1,021 6 0,061 1,096 28 0,307
1,028 8 0,082 1,107 32 0,354
1,036 10 0,104 1,118 36 0,403
1,043 12 0,125 1,123 40 0,448
1,05 14 0,147 1,134 42 0,476
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1,057

16

0,6

1,139

44

0,501

1,064

18

0,192

1,55

50

0,578

[TnotHOCTE pacTBOPOB yKCycHOM KUCIOTHI (CH,COOH ) paznuyHbIx

KOHIIEHTpaLuu npu 20°C .

[TnoTH. Konnenrp. Conepx. [InoTH. Konuenrp. Conepix.
(CH;COOH), | (CH;COOH), | (CH3COOCH), | (CH;COOH), | (CH3COOH), | (CH;COOH),
r/cM % KT/71 r/cMm % KT/1
0,9996 1 0,01 1,0406 32 0,333
1,0012 2 0,02 1,0417 33 0,344
1,0025 3 0,03 1,0428 34 0,355
1,004 4 0,04 1,0438 35 0,365
1,0055 5 0,05 1,0449 36 0,376
1,0069 6 0,06 1,0459 37 0,387
1,0083 7 0,071 1,0469 38 0,398
1,0097 8 0,081 1,0479 39 0,409
1,0111 9 0,091 1,10488 40 0,42
1,0125 10 0,101 1,0498 41 0,43
1,0139 11 0,112 1,0507 42 0,441
1,0154 12 0,122 1,0516 43 0,452
1,0168 13 0,132 1,0525 44 0,463
1,0182 14 0,143 1,0542 46 0,485
1,0195 15 0,153 1,0551 47 0,496
1,0209 16 0,163 1,0559 48 0,507
1,0223 17 0,174 1,0575 50 0,529
1,0236 18 0,184 1,0582 51 0,54
1,025 19 0,195 1,059 52 0,551
1,0263 20 0,205 1,0597 53 0,562
1,0276 21 0,216 1,0604 54 0,573
1,0288 22 0,226 1,0611 55 0,584
1,0301 23 0,237 1,0618 56 0,595

1,0313 24 0,248

1,0326 25 0,258 1,0619 94 0,996
1,0338 26 0,269 1,0605 95 1,007
1,0349 27 0,279 1,0588 96 1,016
1,0361 28 0,29 1,057 97 1,025
1,0372 29 0,301 1,0549 98 1,034
1,0384 30 0,312 1,0524 99 1,042
1,0395 31 0,322 1,0498 100 1,05
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