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MCCJIEAOBAHUE COCTABA IJIACTOBbIX BOA
NMPUKAPINATbA

THE RESEARCH OF THE COMPOSITION OF TABULAR WATERS
OF THE PRYCARPATHIANS

_

VK 550.42

HccnenoBano conepkaHne Hoja B INIACTOBBIX BOJaX HE(TEra30BbIX MECTOPOXKICHUIH
Ipuxapnares. [Ipeioxkena SKCOHEHIMAIbHAS 3aBUCUMOCTD COZIep)KaHus Hoja OT
MHHEpaIM3alluK TUIACTOBBIX BOJ MeCTOpoxkJeHui Bremnelt 1 BHyTpeHHeH 30HBI
Ipuxapnarckoro nporuba.

TTpoaHanu3npoBaHO CofepIKaHNEe MUKPOIIEMEHTOB ifofa, OpoMa B TIIACTOBBIX BOAAX
MECTOPOXKACHUI.

BBISIBICHO, YTO 3HAYUTEIBHBIC MPUTOKHM IUIACTOBBIX BOJA M3 CKBAXKHH, B KOTOPBIX
HCHBITYEMbIE OTJIOKEHUS CBUIETEIBCTBYIOT O TOM, UTO NPUYPOUYEHBI K HTOMY KOM-
IUICKCY 3aJIeKH, HAXOMATCS B YCJIOBHSX BBICOKOAKTHBHON THIPOAMHAMHYECKOI
CHCTEMBI.

Vcciie1oBaHbI 3aJ1€K1 MECTOPOXK/ICHHUIH € MOBBIIICHHBIM COJICP)KaHMEM HOHOB ifoa 1
Opoma. YCTaHOBIICHO, YTO IUIACTOBBIE BOJIBI MECTOPOIKICHNH MOYKHO OTHECTH K HOI0-
GpomHubIM (Gpoma He Menee 25,0 mr / 11, ifona He Menee 5,0 mr / 1).

ITo pesynbratam MCCIENOBAHUIT BBISBICHO YKCIIOHEHIHAIBHBIC 3aBHCUMOCTU MEMKIY
coziep;KaHUeM Hojla M MUHEpalu3aleil IacToBbIX BOJI MECTOPOXAeHNIT BHemrHei
u Buytpenneit 30oub [Ipukapnarckoro nmporuba U BHISBICHO YBEIMYCHUE COIACPIKA-
HUA Homa OT YBEJIMYEHHs MHHEpAIM3allMM BOJ Ha STHX MECTOPOXKICHHAX.
3HaunTeNbHOE COAepKaHHE ifoma B BOAAX MECTOPOXKACHUI
Tpukaprarckoro nporu6a (Gompure 50 Mr/a) CBHAETEILCTBYET O HEOOXOAUMOCTH
YTUIM3ALMHE TUIACTOBBIX BOJ ATHX MECTOPOXKIEHHH 3a CUET YCOBEPLICHCTBOBAHHS
cucreM c6opa 1 moAroToBKU. OJHUM U3 METOJIOB COBEPIICHCTBOBAHUS TAKHX CHCTEM
SIBJISIETCS| IPHMEHEHNE YCTAHOBOK M3BJICUEHHUs U3 BOABI HO/A, KOTOPBIil MOXKET OBITh
HCHOJIE30BaH B JIPYTHX OTPACIISAX HPOMBILIIICHHOCTH.
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MJIaCTOBBIX

Todine content in tabular waters of oil and gas fields of the was analyzed. The
exponential dependence of iodine content on the salinity of tabular waters in fields of
Outer and Inner Zone of Prycarpathians bending was proposed.

The content of iodine and bromine trace elements in the tabular waters of fields has
been analyzed. It was found, that a significant inflow of tabular water from wells,
where sediments were tested, indicate that deposits adjacent to this complex are
located in the conditions of highly active hydrodynamic system. Deposits with high
content of iodine and bromine ions were studied. It was established that the tabular
waters of fields can be attributed to iodine- bromine (bromine not less than 25.0 mg/1,
iodine not less than 5.0 mg/l). According to the research, the exponential dependences
were found between the content of iodine and the salinity of tabular waters of the
fields of Inner and Outer zone of Prycarpathian bending and the increase of iodine
content from the increase of the salinity of waters in these fields was found. The
considerable content of iodine in tabular waters of the fields of Prycarpathian bending
(more than 50 mg/) testifies about the necessity of the utilization of tabular waters of
these fields by improving collection and preparation systems.

The use of installations to extract iodine from water is one of the methods of
improving such systems that can be used in other branches of industry. The content of
iodine was research in tabular waters of oil and gas fields of the Prycarpathians. The
exponential dependence of iodine content on the salinity of tabular waters in Outer
and Inner zone of Prycarpathians bending was proposed.
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Hccnenosano conepaanue ioz1a B IaCTOBBIX BOJAX
He(dTerazoBelx MecTopoxaeHud [Ipukapnarss.
[Ipennoxena 3KCIOHEHIUANIBHAS 3aBUCUMOCTb COAEP-
JKaHMA H0J1a OT MUHEPAIU3ALUU IUIACTOBBIX BOJ MECTO-
poxaeHuid BuemHeill u BHyTpeHHeill 30HBI
[Tpukapnarckoro nporuoa.

YTunmzanyst mIacTOBBIX BOJ SIBIISIETCS aKTyaJlbHON
poOJIEMOH /1711 BCEX MPOM3BOJICTBEHHBIX O0BEKTOB
HedTe- M Ta30100bIBAIOIIEH TPOMBIIUIEHHOCTH. DTO

[eonorusa, reouanka n éypexue

00YCJIOBJICHO TE€M, YTO BO MHOTHX CITy4asX IIaCTOBEIC
BOJIBI aTPECCHUBHEI, BRI3BIBAIOT MHTCHCHBHYIO KOPPO3HIO
HEPTEIPOMBICTIOBOTO 000PYIOBaHHS U COOpYXKeHUI. B
pe3yibTare KOPPO3UH BO3MOXKHBI YTEYKH ILIACTOBBIX
BOJ IIPH KX COOpE, MOATOTOBKE, YTO MOXKET BEI3BATh
3arpsI3HEHUE MOYBBI H UCTOYHUKOB ITUTHEBBIX BOJI.
[TnactoBbie BOBI HEPTIHBIX U TA30BBIX MECTOPOXK-
JNEHUU MPEACTABISIOT COOOM CIIOKHBIC PACTBOPHI, B
COCTaBe KOTOPHIX MOXKET HAXOIUTHCS OTMPEICICHHOE
KOJIMYECTBO COJIEH U MUKPOAIIEMEHTOB (o, 6pom, 6op,
pyOumuii, 6apuii, MonmuOaeH u ap.). CocTaB IIIACTOBBIX
BOJI 3aBHCHUT OT IPUPOABI HEMTIHOTO 1IACTa, (HPU3UKO-
XUMHUYECKUX CBOMCTB HeTu u raza. Ha HedTsHBIX 1
ra30BbIX MECTOPOXK/ICHUAX 3arajia YKpauHsl npeodiia-
JIaeT JOCTATOYHOE /ISl IPOMBIIUICHHOW YTHIIN3AIUN
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konuyecTBO Mona. ComepxkaHue Hoaa B IIJIACTOBBIX
BOJIaX HEMOCPEACTBEHHO CBSI3aHO C MPOLECCaMH HAKO-
ruieHus ero B wiax. H.A. Ky3HeroBa npoBerna onsIThI Ha
MOJICIIU IIJIACTa B YCJIOBUSAX, OJU3KUX K IJIACTOBBIM
(Tremnieparypa o 150 °C, naBienue no 25 MIla), moka-
3aBIIMe, 4To TeMmnepatypsl 10 150 °C apnstoTcs gocra-
TOYHBIMH JUIsS mouTH mosHoro (93%) mepexona
MIOIVIOIIEHHOTO HOo/a U3 opoJ B Boxay. Takum oOpaszom,
MIpU3HaBasl BEAYILYIO POJIb TEPMOJIN3a B BEICBOOOXKIe-
HUY HOJ1a U3 TIOPOJI, CIIEAYET CYMTATh ONTHMAIbHBIMH H
JnocTaTouHbiMu Temneparypsl no 100-150 °C [1].
WccnenoBanusiM conepkanust Hojga B TakuUX BOAax
nocssiteHsl pabotel Kanabyruna JILA., Kcensenko B.U.
[1], benonoxko I1.H. [2], bakuesa C.A.[3], Kprouenko
H.O. [4] u np. ITo muenuto A.TI. Bunorpanosa [5],
HaKOIUIEHHE HO0/a B IIOJ3EMHBIX BOJIaX MECTOPOXKACHHUN
1 3HAYUTENBLHOE €T0 COJepPKaHue B HUX, CBS3aHO C HCTO-
pueli o0pa3oBaHusi HE(TH U Ta3a, C UEM HEJIb3s HE
COIIACUTHCSI. XMUMUYECKHUIl COCTAB IUIACTOBBIX BOJ B
3HAUUTEIBHOM CTCIICHU 3aBUCUT OT BEIMYNHBI UX MUHE-
panuzanuu. CTeneHb X MUHEpaIn3alu KojueoneTcst OT
HECKOJIBKUX COTEH I'paMMOB Ha | M® B mpecHoit Bozie u
10 80 Kr/M* B KOHIIEHTPUPOBAHHBIX paccoiiax. [1o xumu-
YEeCKOMY COCTaBy BOJIbI O0JIEE CIIOXKHBIE, YEM 10 YPOBHIO
WX MUHCpATH3aIIUH.
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Pucynok 1. Kapra mectopoxaenuii [Ipukapnarckoii HeTerazoHoc-
HOM oOnactu: 1 — rpanuna Pycckodd mumatdopmsl,
2 — paznomsl, | — BHemnss 30na [Ipukapnarckoro mpo-
ruba; 11 — BHyTpeHHss 30Ha

[TosToMy 1enbio paboTHI SBISETCS IPOAHAINZUPO-
BaTh pe3yJbTaThl COAEPKaHMs Ho/a B 3aBUCHMOCTH OT
MHHEpalnW3aluy IJIACTOBBIX BOJA Ha IIpuUMepe
[IpuxapnaTbst 1 BBISIBUTH 3aBUCUMOCTH COZIEPKaHUS

[eonorusa, reouanka n dypeHue

Otno(H

Hofa OT MUHEpaIn3aluy, MPOaHAIN3UPOBATh BO3MOXK-
HOCTb IIPOMBIIIIEHHON YTUIN3ALUU TAaKUX BOJI.

B reonoro-crpykrypHom otHomenuu Kapnars! npu-
HaJyIe’KaT K OJJHOMY I€0JIOTHYECKOMY palioHy ¢ POj-
CTBEHHBIM CTPOEHHEM, COCTAaBOM MTOPOJ, YCIOBUAMU UX
00pa30BaHusl ¥ XapaKTepOM ITOJIE3HBIX UCKONAEMBbIX.
D10 MoJoziasi ropHast 00nacTk [6]. [louTu Bce M3BECTHBIC
MECTOPOXKJICHUS HE()TH U ra3a 3TOro peruoHa CBSI3aHbl
¢ Ilpukapnarckum rmporudom, B rpaHUIaX KOTOPOTO
BBIJICIISIFOT JBE 30HBI BHewHor0 1 BHyTpenHoo (pucy-
HOK 1).

BHemnsis 30Ha nnporn6a — paifoH pa3BUTHS IPEUMY-
LIIECTBEHHO I'a30BBIX MECTOPOXKICHUH — siBIIsieTCst 00J1a-
CTHIO HAKOIJIEHUS] MOILHOTO IMECYaHO-TIIMHUCTOIrO
KOMILJIEKCa OTIIOKEHHH MHUOLIEHOBOI'O BO3pacTa (IIpeu-
MYIIECTBEHHO IeCYaHUKN ). BHyTpeHHs1s1 30Ha nmpornbda
— paiioH pa3BUTHS MPEUMYIIECTBEHHO HEQTSIHBIX
MECTOPOXKACHUI — SIBIIIETCS 00JacCThIO HAKOIUICHUS
MEJIOBBIX OTIOXKEHHH.

ITon3emHBIE BOZBI C BHICOKUM COJEpKaHUEM Hona
MOT'YT OBITh IPUYPOUYEHBI K Pa3INYHBIM [€0JI0THUECKIM
CTPYKTypaM, HO 4alie OHH (OPMHUPYIOTCSI B KPAeBbIX
porudax ¥ MEKTOPHBIX BIIAJIMHAX C BBICOKMMH 3Haue-
HUSIMU TEIUIOBBIX MOTOKOB. MHOTOKOMIIOHEHTHOCTb BOJL
13 CKBa)XMH Ha pa3HbIX NIyOMHAX C Pa3HbIX 3aliexen
YIJIEBOJIOB CBHJIETENILCTBYET 00 X TeHETHYECKO CBS3N
¢ IUIacTaMH, IJIe OHU 3aJerarT. DTU BOJbI UMEIOT pa3-
JIMYHYI0 MUHepanu3anuto. M3yuenne Ilpukapnarckoro
n Kapnarckoro kpast HaUMHAIOCh C OMMCAHUS U OTKPbI-
THS UCTOYHHMKOB BOABI JUIsl BHITIAPUBAHUS TOBAPEHHOU
comy. MI3BeCTHO, UTO MIOTHOCTH INIACTOBOM BOJIbI 3aBH-
CHUT OT KOJINYECTBA PACTBOPEHHBIX B HEHl coseil u koe-
6nercs B mpexenax 1010-1020 kr/m®.  CornacHo
BBINIOJIHEHHBIM UccienoBanusam A.B. Kynenbckuii [7]
OMpEIeIINII, YTO HIDKHSISI TEMIIEpaTypHasi TpaHULa BbIJie-
JIeHUs oJja ¢ OpraHo-MUHEPaIbHOIO KOMILJIEKCa Oca-
JIOYHBIX MOPOJ Y HAKOIIJIEHUS €r0 B MOA3EMHBIX BOJAX
cocrasisieT 35-50 °C. OiHakO UHTEHCHUBHO MPOIECCHI
pa3pyleHus HoIcoAepKalluX OpraHuueCKUX BEIIeCTB
MIPOMCXOAT MU Temrneparypax oomnee 125-150 °C.

Wccnenosanust mpoO BOxbI Ha coAepKaHUe B HEH
HoJja MPOBOMIINCH U3 CKBayKUH ra30BBIX MECTOPOXK/IE-
Hui  Baemneil (Mecropoxnenust Pynku, Onapsl,
Ceunuuna, XomHoBuuu, Jlamapa, Kanym) wu
Buyrpenneii (MectopoxxaeHus IIbIHSHBI) 30HBI
[Mpukapnarckoro nporu6a [8].

B pesynbrare uccnepoBanuii Obuin 0ToOpaHbI
MpOOBI U3 CKBAXKUH MECTOPOXKICHUI, KOTOPbIE OTHO-
carcsi kK o0bekram Brernineit 30ub1 [Ipukapnarckoro
nporuda (Mecropoxaenus: Pynku, Onapel, CBugHMLA,
Xonmuoeuuw, lamaga). [lnactoBas Boja Ha MECTOPOXK-
nenun Onapbl 0TOMpanach U3 MPOAYKTHBHBIX HHTEPBa-
710B oT 420 10 637 M ropU30HTOB HIKHETO capmara
HYDKHEIAIaBCKOM MOJICBUTHI HE()TEra30HOCHOTO I'OpH-
30HTa. OGHAPYKEHO, YTO MJIOTHOCTH [IACTOBOM BOJIBI B
TAKOM CIIyJae cocTaBmiia okouio 1,2 r/cm?, MuHepanu3sa-
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1ust coctaBmiia okoso 1000 Mr-skB/J1 U comaepikaHue
Wiona ot 60,8 10 67,71 mr/mn.

[Toce ananm3a mpob TIIACTOBOM BOBI U3 MHTEPBAJIA
784-800 M mecTopokacHuss CBHAHHIIA OOHAPYKEHO
BBICOKOE conepikanue iomxa — 107,49 mr/.

Ha mecropoxxnennn JlaiaBa BbISIBICHO TaKkKe 3HaA-
YUTEIBHOE COoAepKanue fona — 10 115 mr/in mpu mocra-
TOYHO BBICOKOM TOKazareyie MuHepanuzanuu 2114
Mr-3kB/71. Ha Mmectopoxaennu Pynku coneprkanue oma
HECKOJIBKO MEHbIIIE — OKOJIO 56 MI/JI, TIPH 3TOM HaOJIIo-
JAeTCs ¥ CHIYKCHHE MUHepain3aiuu 10 720 Mr-sks/i.
Ha mecropoxxknennn XoJHOBUYM CoOJiepKaHue Ho/1a B
IUTaCTOBBIX Bofax ot 68,07 mo 83,57 mr/i, MuHEpanu3a-
LU TIpu 3TOM cocTtaBuia oT 1411 mo 1624 mr-sks/i.
[Ipu 3TOM HaOIOMAETCS POCT COACPKAHMUS Ho/Ia B TIa-
CTOBOH BOJI€ C TIOBBIIIICHHEM MHHEPATU3AIHH.

JIig neTagpHOTO aHAIN3a 3aBUCHMOCTH COICPIKaHHS
1io1a B TJIACTOBOM BOZAE OT MUHEPAIM3ALUK [TOCTPOEH
COOTBETCTBYIOMUH TpaduK (PUCYHOK 2).
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Pucynoxk 2. I'paduk 3aBHCHMOCTH cojiepKaHus Ho/ia OT MHHEpan3a-
1y Bozibl Brentneil 3oub! [Ipukapnarckoro nporuta
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ITo pe3ynbpraTam uccieaOBaHUI BbIsIBIIEHA DKCIIO-
HEHILIMaJIbHAs 3aBUCUMOCTb MEXY COIepKaHueM Hoza
U MUHEpaJiu3aluen MIacToBbIX BOJI MECTOPOKICHUN
Buemneit 30ub1 [Ipukapnarckoro mporuba B Buje:

M, =412,26¢""'", (1)

e M, — MUHepanM3aIys TIacTOBBIX BOJI HCCIIEMy-
€MBIX MECTOpPOXKIeHUIT BHemHel 30161 [Iprkapnarckoro
mporuoda, Mr-3KB/I;

I1 — coJieprKaHue o/1a B IJIaCTOBOM BOJIE UCCIEnye-
MBIX MECTOPOXkAeHUI BHeuHel 301b1 [Ipukapnarckoro
nporuda, Mr/i.

Jlnst HanOostee TOYHOM annpoKCUMAIMHU OB BBIOpaH
HanboJsee BBICOKHN KOA()(ULIUEHT TocTOBepHOCTH R? =
0,6774.

Jlns nHanbosee MONHOTO aHanu3a OB 0TOOPaHbI
poOsI ¢ MecTopoxaeHns1 Kamym, kotopoe oTHOCHTCS
k Buemmneii 3one [Ipukapnarckoro mporuda. IIpoGsr
ObutM oTOOpaHbl M3 TIHyOMHBI oOKoyJo 710 M.
HccnenoBanusi aHaIM30B BOABI C BBICOKHM COZIEpIKa-
HueM Hona (ot 53,75 mo 56,42 Mr/i) mokasaim, 4To
colepkaHne Homa B mpoOax IUIACTOBBIX BOZ ITOTO
MECTOPOXK/ICHUS BO3PACTACT C BO3pAaCTaHUEM BEINYHHEI

[eonorusa, reouanka n éypexue

MUHepaau3aui. MUHepaau3anus BOI MECTOPOK ICHHS
Kamymr cocraBuiia ot 2589 1o 3765 Mr-skB/I.
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Pucynok 3. I'paduk 3aBHCUMOCTH ColeprkaHus ioa OT MUHEpaIn3a-
uuu  Boabl MectopokaeHus Kamym Bremrneit 30HbBI
TIpukapnarckoro nporuda

ITo mocTpoeHHBIM rpadukaM U3MEHEHHsI COAepKa-
HHS HOa B BOJIC OT €€ MUHEPATHU3ALUH MECTOPOKICHHUSI
Kanyur BeIsBIICHa KOppENSIHOHHAS 3aBUCHMOCTh B
Buie (PUCYHOK 3):

M, =25369¢""%", ()
rae M, — MUHepanu3alus MiacToBbIX BOJ MECTO-
poxaenus Kamym, Mr-aks/i;

I, — conepranmue Hozia B IITaCTOBOM BOJIE MECTOPOIXK-
nmenust Kamyrn, mr/m.

3aBUCUMOCTBH MOCTPOECHA oOpalias BHUMaHUE Ha
CTETEHb JIOCTOBEPHOCTH ammpokcumMaru R>= 0,8372,
KOTOpasi BEIOpaHa HauBbICIICH.

Jlnist 6os1ee OTHOTO aHaIN3a 3aBUCUMOCTH COZIepIKa-
HUS o/1a OT MUHEpaJIN3aluy ObUIM OTOOPaHBI TPOOKI C
MeCTOpOKJeHUs [IbIHSHBI, KOTOPOE OTHOCHTCS K
BuyTtpenneit 3ome IIpukapmarckoro mpo-
ruba. VccienoBanusi aHaJIM30B BOABI C aHOMAJbHO
BBICOKUM cojiepskanueM iona (ot 50,4 no 82,95 mr /m)
MOKa3au, 4To MpoObl ObUIM 0TOOpPaHbI M3 TIIYOHHBI OT
1731- 2040 M ¢ mecyaHO-TTIMHUCTBIX TOPU30HTOB
JIAIIaBCKOM CBUTHI HU)KHETO capMara.

[To mocTpoeHHBIM rpaduikaM U3MEHEHHs COepIKa-
HUS HO0/1a B BOJIE OT €€ MHHEPAJIN3AIUK MECTOPOXKICHUS
[TeIHSIHBI BBISIBIICHA KOPPEJSIIMOHHAS 3aBUCUMOCTh B
Buie (pPUCYHOK 4):

M, =199,27%" (3)

rae M, — MUHepanu3anus MIacTOBBIX BOI MECTO-

poxenust [IbIHSHBI, MT-3KB/IT;
I3 — cozieprkaHue Homa B TUNIACTOBOU BOAE, MT/IL.
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Pucynox 4. I'payik 3aBUCHMOCTH COJIEPXKaHHs HOa OT MHUHEpPaITH-
3anun BoJbl MecToposkaeHus [IbiHsaHbl BHyTpennei
30HbI [Ipukapnarckoro nporu6a

3aBUCUMOCTH ITOCTPOCHA, oOpaIiasi BHUMaHHE Ha
CTEMeHb JOCTOBEPHOCTH anmpokcumanuu R?= 00,7332,
KOTOpasi BEIOpaHa HAMBBICIIICH.

OO0HapyXeHO, YTO TUIOTHOCTD TUIACTOBOW BOIBI IIPH
9ToM coctaBmia 0 1,02 r/cm®, Munepanuzanus cocra-
Bryia 1o 880 Mr/1 1 comeprkanue ifoma 10 82,95 mr/m.

st mnacToBbIX Bos BHelIHElH 30HbI MUHEpaIn3a-
WS BapbHUPYeT B nuama3oHe oT 720 Mr-3kB/1 1o 3765
MT-3KB/JI, TIPH 3TOM COJIEP KaHMs HOIa OKa3bIBAIOTCS
6omee HI3KUMH (54-58 MII/TT) B CiTydae BBICOKOI MUHE-
pamuzanuu (2589 mo 3765 mMr-skB/m), u GoJee BBICO-
kumu (56-115 wmr/a) B ciaydae MOHWKCHHOU
muHepamm3anui (720-2114 Mr-3xB/i). D10 00BSICHICTCS
HaJMIUEM B TEOJIOTHICCKOM Pa3pese 30H C ITOBBIIICH-
HOM IITacTOBOM TemriepaTypoid. Takum oOpazom, comep-

HEEDTEF&BUBDE
Otno(py

JKaHWe foJa B IJIACTOBOM BOje OOJIble, MaKe MPH
MEHbBIIIEM 3HAYCHUH MUHEPATH3aIHH.

IIpu npoBeaeHUM UCIEIOBAaHUHM 110 CKBAXKMHAM KaXK-
JIOTO MECTOPOXKICHUS BEIONPAJIOCH CPEIHEe 3HAYCHHE
KOHIIEHTpaIuu oma ¢ 1954 .

Coracao nganHbsiM C.A. bakueBa MuHepamu3anus
YBEJIMYMBACTCS B HANIPABICHUH MTOTPYKEHHUS BOJIOHOC-
HBIX KOMIUIEKCOB, T.€. K IPOTHOaM M BHHU3 110 pa3pesy.
OpmHako, Ha PACCMOTPEHHBIX MECTOPOKICHUSX 1Ta
3aKOHOMEPHOCTH HE MPOCIISKUBACTCS. DTO OOBSICHAETCS
CJIOKHBIM TEKTOHHYECKUM CTPOCHHEM MECTOPOXKICHUII.
Hanpumep, Ha MectopoxaeHuu [IbIHSIHBI, T TTPOOBI
BOJIbI 0TOOpaHbl Ha ryoune 1731-2040 M, MuHepasu-
3anus okasanack Hike (0T 450 g0 880 mMr-ske/i), uem
Ha MectopoxxaeHnu Kamymr (rmybuna 710 M, MuHepa-
nu3aiest ot 2589 mo 3765 mr-skB/1).

BriBoabI

Ilo pesynbraram uMccienoBaHUN BbISBIEHBI IKCIIO-
HEHUUAJIbHbIE 3aBUCUMOCTH MEKIY COIEp)KaHUuEM Hoaa
U MUHEpaJIn3aluen MIacToBbIX BOJI MECTOPOKICHUN
Buemneit u BuyTtpenneit 30ub1 [Ipukaprarckoro mpo-
ru0a W BBISBJICHO YBEJIMUYCHHUE CONEPKaHUsI Hoaa OT
YBEITMUEHHS] MUHEPaTH3aIH BOJ Ha THX MECTOPOXKIe-
HUSIX. 3HAYUTEIHHOE CO/IepIKaHnue Ho/a B IMIIaCTOBBIX
BOJax MecTopoxaeHuit Ilpukapmarckoro mporuba
(6ompIre 50 MI/i1) CBUAETEIBCTBYET O HEOOXOAUMOCTH
YTUJIU3AIMN TUIACTOBBIX BOJ ATUX MECTOPOKISHUH 3a
CYeT YCOBEPIICHCTBOBAHUS cHUCTeM cOopa W MOATo-
TOBKH. OJTHIM M3 METO/IOB COBEPIIEHCTBOBAHUS TAKHX
CHCTEM SIBIISIETCSI MPUMEHEHNE YCTAHOBOK M3BJICUCHHSI
13 BOJBI HOMa, KOTOPBIM MOXKET OBITh MCIIOJIB30BaH B
JIPYTHUX OTPACIISX MPOMBIIIIIEHHOCTH.
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THE RESEARCH OF THE COMPOSITION OF TABULAR

WATERS OF THE PRYCARPATHIANS
WCCNELOBAHNE COCTABA MNJTACTOBbIX BOJ, MPUKAPMATbS

Todine content in tabular waters of oil and gas fields of the

exponential dependence of iodine content on the salinity of tabular waters in fields of

Outer and Inner Zone of Prycarpathians bending was proposed.

The content of iodine and bromine trace elements in the tabular waters of fields has
been analyzed. It was found, that a significant inflow of tabular water from wells,
where sediments were tested, indicate that deposits adjacent to this complex are
located in the conditions of highly active hydrodynamic system. Deposits with high
content of iodine and bromine ions were studied. It was established that the tabular
waters of fields can be attributed to iodine- bromine (bromine not less than 25.0 mg/1,
iodine not less than 5.0 mg/l). According to the research, the exponential dependences
were found between the content of iodine and the salinity of tabular waters of the
fields of Inner and Outer zone of Prycarpathian bending and the increase of iodine
content from the increase of the salinity of waters in these fields was found. The
considerable content of iodine in tabular waters of the fields of Prycarpathian bending
(more than 50 mg/) testifies about the necessity of the utilization of tabular waters of

these fields by improving collection and preparation systems.

The use of installations to extract iodine from water is one of the methods of
improving such systems that can be used in other branches of industry. The content of
iodine was research in tabular waters of oil and gas fields of the Prycarpathians. The
exponential dependence of iodine content on the salinity of tabular waters in Outer

and Inner zone of Prycarpathians bending was proposed.

HceneioBano cojieprkatue 1oja B IIaCTOBBIX BOJAX He(Tera3oBbiX MECTOPOXKACHHI
le/lKapl'laTI)ﬂ. HPCIU'IO)KCHB. OKCIIOHCHIMAJIbHAsA 3aBUCUMOCTb COACPIKAHUS ﬁona oT
MHHepaM3aluK IUIACTOBBIX BOJ MECTOpOXkJeHUI BHemnel u BHyTpeHHel 30HbBI

Tpukaprarckoro mporuoa.

IIpoananu3upoBaHo cojepkaHie MUKPOIEMEHTOB io/1a, OpOoMa B IJIACTOBBIX BOJAX

MECTOPOXK/ICHUII.

Bmeneno, YTO 3HAYUTCIbHBIC IMPUTOKHU IUIACTOBBIX BOJ M3 CKBaXXHUH, B KOTOPBIX
HCIBITYEMBIC OTIOKCHHA CBHUIACTECIBCTBYIOT O TOM, YTO IPHUYPOYCHBI K 3TOMY KOM-
TUICKCY 3aJIC)KH, HAXOUATCA B YCIOBUAX BBICOKOAKTUBHOM Fl/lﬂpoﬂl/l}iaMl/l"leCKOﬁ

CHUCTEMBI.

HccnenoBanbl 3a51€:K1 MECTOPOXK/ICHUI € MOBBIIIEHHBIM COJEP)KAHHEM HOHOB Hoza 1
OGpoma. YCTaHOBIJICHO, YTO MIACTOBBIC BOJBI MECTOPOXKICHUH MOJKHO OTHECTH K ifon0-
GpomubiM (Opoma He Menee 25,0 mr / 11, fiona He menee 5,0 mr / ).

Tlo pesylbrataMm HCCHGZ{OBQHI/IFX BBISIBJICHO SKCIIOHCHIMAJIBHBIC 3aBUCUMOCTH MEXIY
COZIep’KaHUeM Hojia M MUHEpalIn3alueil IIacTOBBIX BOJI MECTOpOXAeHNH BHewHeit
n BryTtpenHeii 30851 [Iprkapnarckoro nporu0a 1 BBISBICHO yBEIHYEHHE COIEpIKa-
HUs ﬁoua OT YBCJIMYCHUA MHUHEpaIu3aldyd BOJA HA ODTUX MECTOPOKIACHHUAX.
BOJIaX
Ipukaprnarckoro nporu6a (Gonbuie 50 Mr/ia) CBHAETEILCTBYET O HEOOXOAUMOCTH
YTHIIM3AalUKM TUTIACTOBBIX BOJI 3THX MCCTOpO)K}ICHHﬁ 3a CHCT YCOBEPUICHCTBOBAHHUSA
CHUCTEM cGopa U IIOATOTOBKH. OZ[HI/IM 13 METO/IOB COBEPIICHCTBOBAHUSA TAKUX CUCTEM
SBIISICTCSA IIPUMCHCHHUE YCTAHOBOK M3BJICUCHHS W3 BOJbI 1710113, KOTOpBIﬁ MOYXET OBITh

3Ha4YnTEIBHOE COJICpKaHue ifora B IJIACTOBBIX

HCIIOJIb30BaH B IPYTUX OTPACIAX IIPOMBINLIICHHOCTH.

was analyzed. The
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Tabular waters utilization is an actual problem for all
industrial objects water of oil and gas industry. It’s
caused because tabular waters are aggressive in many
cases, they cause an intensive corrosion of oil-field
equipment and constructions.

The corrosion may result in tabular water leaks while
gathering them and preparing, which may cause soil
pollution as well as potable water sources pollution.
Tabular water oil and gas fields are complex solutions
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that may contain a certain quantity of salts and
microelements (iodine, bromine, boron, rubidium,
barium, molybdenum and others). Tabular waters
composition depends on the nature of the oil stratum,
physical and chemical properties of oil and gas. A
sufficient quantity of iodine for industrial utilization
prevails at oil and gas fields of Western Ukraine. lodine
content tabular waters is directly connected with pro-
cesses of accumulation in sludges.

N.A. Kuznetsova has made some experiments with
the model of the stratum in conditions similar to tabular
ones (temperature is under 150 °C, pressures is under 25
MPa), which have shown that temperatures to 150 °C
are sufficient for almost complete (93%) transition of
absorbed iodine from rocks into water. Thus, admitting

2014, Tom 12,N2 3

25



Hedrerasosoe
(WLBN0

the leading role of thermolysis in iodine release from
rocks, temperatures under 100-150 °C should be consid-
ered optimal and sufficient [1]. The works by Kalabugin
L.A. Ksenzenko V.I [1] Belonozhko P.N. [2]
Bakiyev S.A. [3] Kryuchenko N.O [4] and others are
consecrated to research of iodine content in such waters.
According to the Vinogradov A.P [5], iodine accumula-
tion in underground water of deposits and its consider-
able content in them is connected with the history of oil
and gas formation and it cannot be disagreed to. A chem-
ical composition of tabular waters depends, to consider-
able extent, on the value of their salinity. The extent of
their salinity varies from a some hundred grams per 1 m*
in fresh water and up to 80 kg/m® in concentrated pick-
les. According to the chemical composition, waters are
more complex than according to the level of their salin-
ity. That is why the purpose of the work is to analyze the
results of iodine content in the example of the
Prycarpathians and reveal dependences of iodine content
of salinity to analyze the possibility of industrial utiliza-
tion of such waters. In the geological and structural atti-
tude the Carpathians belong to one geological region the
affined structure, the composition of rocks, the condi-
tions of their formation and the character of useful min-
erals. This is a young mountain area [6]. Almost all
known oil and gas fields of this region are connected
with the Prycarpathian bending, in the limits of which
two zone, Outer and Inner are distinguished (drawing 1).

7
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Qo\‘zr 2 Svidnitsya @ %3

2 Q %, %,
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Drawing 1. The map of the fields of Prycarpathian oil and gas region:
1— the boundary of Russian platform, 2 — ruples; I —
Outer Prycarpathian bending zone; II — Inner zone

The Outer zone of the bending is the area of
development mainly of gas fields. It is the area where a
powerful sand-loamy complex of Miocene ages deposits

[eonorusa, reouanka n éypexue

accumulates (mainly sandy-stones). The Inner zone of
the bending is the area of development mainly of oil
fields. It is the area where chalk deposits accumulate.
Underground waters with high iodine content can be
related to different geological structures, but more often
they are formed in marginal bendings and
intermountainous cavities with high indexes of thermal
streams. Multicomponency of water from drill-holes at
different depths from different deposits of carbo-
hydrates testifies about their genetic connection with
strata where they are situated. These waters have
different salinity. Studying Prycarpathians and
Carpathian region started with the description and the
discovery of water sources for evaporation of table salt.
It is known that density of tabular water depends on the
depends on the quantity of dissolved salts and in it and
ranges between 1010-1020 kg/m®. According to the
research, A.V. Kudelsky [7] defined that the lower
temperature limit of iodine ejection from the organo-
mineral complex of sediment rocks and its accumulation
in undergroundwater is 35-50°. However, intensity the
processes of destruction of iodine-containing organic
substances are at temperatures more then 125-150 °C

The research of water tests of iodine content were
made from drill-holes of gas fields of Outer (field Rudki,
Opary, Swidnica, Hodnovichi, Dashava, Kalush) and
Inner (fields Pynyany) zone of Prycarpathian bending
[8]. The research resulted in selecting the samples from
the drill-holes of fields that belong to the objects of
Outer Prycarpathian bending zone (field Rudki, Opary,
Swidnica, Hodnovichi, Dashava). Tabular water in
Opary field was taken from productive intervals from
420 to 637 m of horizons Dashava of lower Sarmatian
Formation.

It was discovered that the density of tabular water
in such a case was about 1.2 g/cm’, the salinity was
about 1.000 mg-eqv /1, and iodine content from 60.8 to
67.71 mg /1. After the analysis of tabular water samples
from the interval of 784-800 m of Swidnica field, a high
iodine content, 107.49 mg / 1. Also considerable iodine
content to 115 mg/l was discovered in Dashava field at
quite high index of salinity — 2114 mg-eqv/l. In Rudki
field an iodine content is a bit less — about 56 mg/1, with
the decrease of salinity to 720 mg-eqv/I.

In Hodnovichi field the iodine content in tabular
waters is from 68,07 to 83.57 mg/l, the salinity is from
1411 to 1624 mg-eqv/l. With all these things, there is an
increase of the iodine content in tabular water with the
increase of salinity. A corresponding graph is drawn for
a detailed analysis of the dependence of iodine content
in tabular water on the salinity (drawing 2).

According to the results of the research the
exponential dependence was revealed between the
iodine content and the salinity of tabular water of the
fields of Outer Zone of Prycarpathian bending as:

M, =412.26¢""'" (1)
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where M, — the salinity of tabular water of the fields
that are being exploted in Outer Zone Prycrpathian
bending, mg-eqv/l;
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Drawing 2. The graph of dependence of the iodine content on salinity
of water of Outer Prycarpathian bending zone
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I, — the iodine content in tabular water of the fields
that are being exploted in Outer Zone Prycrpathian
bending, mg-eqv/L.

The highest coefficient of accuracy R? = 0.6774 was
chosen for the most accurate approximation.

The samples from the field Kalush, that belongs to
outer zone of the Prycarpathian bending, were selected
for the most complete analysis. The samples were taken
from the depth about 710 m. The research of water
analysis with high iodine content (from 53.75 to 56.42
mg/l) showed that the iodine content in the samples of
tabular waters of this field increases with the increase of
the salinity value.

The salinity of waters in the field of Kalush was from
2589 to 3765 mg-eqv/l. The correlated dependence was
found according to the drawn graphs of the change of
the iodine content in water on its salinity of the field of
Kalush (drawing 3).
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Drawing 3. The graph of dependence of the iodine content on salinity
of water of the field of Kalush of Outer Prycarpathian
bending zone

Salinity, mg-eqv/l
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where M, — the salinity of tabular water of the fields
of Kalush, mg-eqv/l; I, — the content of iodine in tabular
water of the fields of Kalush, mg/l. The dependence was
made by paying attention to the extent of accuracy of the
approximation R>=(0.8372, that was chosen as the high-
est. The samples from the field of Pynyany that belongs
to the Inner zone Prycarpathian bending were selected
for more complete analysis of the dependence of iodine
content on the salinity. The research of the analyzes of
water with the anomalous content of iodine (from 50.4
to 82.95 mg /1) showed that the samples were taken from
the depth from 1731 to 2040 m from the sandy-loamy
horizons Dashava of lower Sarmatian Formation .

The correlated dependence was found according to
the drawn graphs of the change of the iodine content in
water on its salinity of the field of Pynyany (drawing 4).

1000

oo
=]
(=]

(=)
=
(=]

Salinity, mg-eqv/l
e
=]
]

o]

=]

(=]
T

0 1 1 1
45 55 65 75

The iodine content, mg/l
Drawing 4. The graph of dependence of the iodine content on salinity
of water of the field of Pynyany of Inner Prycarpathian
bending zone
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where M, — the salinity of tabular water of the fields

of Pynyany, mg-eqv/l; I, — the content of iodine in

tabular water of the fields of Pynyany, mg/l. The

dependence was made by paying attention to the extent

of accuracy of the approximation R? = 0.7332, that was

chosen as the highest. It was found that the density of

tabular water by this was to 1.02 g/cm?® , was up to the

salinity was to 880 mg/l and the content of iodine was
to 82.95 mg/l.

For tabular waters Outer Zone mineralization is
between 720-3765 mEq/ 1. and iodine is generally lower
(54-58 ml /1) in the case of high salinity (2589 to 3765
mg-eq / 1) The iodine content is generally higher (56-
115 mg /1) in the case of low mineralization (720-2114
mEq / 1). This is due to the geological section of zones
with high reservoir temperature. The iodine content in
tabular water is more for smaller mineralization.

An average index of iodine concentration since 1954
was chosen during the research in the drill-holes of each
field. According to S. Bakiyev mineralization increases
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toward immersion aquifers, to troughs and down the
section. However, in discussed fields, this relationship
is not. This is due to a complex tectonic structure of the
deposits. For example, in the field Pynyany where water
samples selected at a depth of 1731-2040 m salinity was
lower (450 to 880 mEq /1) than in the field Kalush (depth
of 710 m, salinity from 2589 to 3765 mEq /1).

Conclusions

According to the research, the exponential
dependences were found between the content of iodine
and the salinityof tabular waters of the fields of Inner
and Outer zone of Prycarpathian bending and the
increase of iodine content from the increase of the

salinity of waters in these fields was found. The
considerable content of iodine in tabular waters of the
fields of Prycarpathian bending (more than 50 mg/l)
testifies about the necessity of the utilization of tabular
waters of these fields by improving collection and
preparation systems.

The use of installations to extract iodine from water
is one of the methods of improving such systems that
can be used in other branches of industry. The content
of iodine was research in tabular waters of oil and gas
fields of the Prycarpathians. The exponential dependence
of iodine content on the salinity of tabular waters in
Outer and Inner zone of Prycarpathians bending was
proposed.
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