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CHRONOSTRATIGRAPHY OF THE AZOV BLOCK AND ISSUES OF
GEODYNAMICS (UKRAINIAN SHIELD)
Artemenko G.\£, Shumlyanskiy L.\2, Becker A.YU®
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According to new geochronologicdata for rocks and their mineral relics the Gadean, Archean and
Paleoproterozoic eons take part in the structure of the Azov block. The history of the geological
development of this block is not fully reflected in the accepted chronostratigraphic scale and
requires clarification. According to geological data, the Archean rock associations of the Azov
block were formed in a plume geodynamic regime.
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U-Pb AGE, ACCORDING TO ZIRCON, OF THE DOKLESIV BREED
ASSOCIATION OF THE OSNYTSK BLOCK
Vysotskyy O.B., Stepanyuk L.M., Shumlyanskyy L.V.
M. P. Semenenko Institute of geochemistry, mineralogy and ore formation NAS of
Ukraine Kyiv, Ukraine, alek.vysotsky@gmail.com

The U-Pb isotope system of the central parts of zircon crystals from plagiogranite, plagiomigmatite

of the Sheremetivsky complex, gneiss and amphibolite of the Teterivsky series was analyzed by
metod LalCP-MS. Zircon crystals of these rocks are quite small and are represented by several
varieties, among which there are both crystals with nuclei and without nuclei. The age of
pl agiogranite corresponds to the ag@e Bf723205TWa
which allows these granitoids to be attributed to the Sheremetovsky complex.
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MAIN GEOCHEMICAL FEA TURES OF MICROELEMEN TS
DISTRIBUTION IN SOIL S OF KYIV PARK ZONES
Vovk K, Stadnyk V, Lemesh L.
M. P. Semenenko Institute géochemistry, mineraloggnd ore formatioMNAS of
Ukraine Kyiv, vovkkaterina90@gmail.com

The content of microelements in soils of Kyiv large park are investigated in this work. It was
established that the highest contents of heavy metals were recorded in Holosiiv Park, gsismall

in Pushcha Vodytsya Park (except for zinc). The sorption capacity is the largest in the forest part of
Holosiiv Park, which indicates the best buffering properties of these soils. Further monitoring of the
ecological condition of park systems is negd
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EXPERIENCE WITH THE RESEARCH OF THE CHEMICAL
COMPOSITION OF FLUID INCLUSIONS IN HALITE USING THE
ULTRAMICROCHEMICAL METHOD
Galamay A. R., Syar D. V., OliyovychGladka O. V.
Institute of Geology and Geochemistry of Combustible Minerals NAS of Ukraine,
Lviv, Ukraine,galamaytolik@ukr.net

Fluid inclusions in halite are widely used in research to determine the conditions of sedimentation
in sat basins and reconstruct the chemical composition of seawater during a specific geological
period. The ultramicrochemical analysis (UMCA) method is one of the several methods that are
used for the quantitative determination of the chemical compositidregdrimary fluid inclusions

in halite. We have upgraded that technique, and that allowed us to reduce the analytical error rates
of each component determination. The error rates were calculated in the study of natural
sedimentary brines.
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GRANITOIDS OF THE WESTERN PART OF MANGUS SYNCLINORIUM
OF AZOV MEGABLOCK OF THE UKRAINIAN SHIELD
Dovbysh L.S, Artemenko G.\4, Stepanyuk L.M,
Borodinya B.V?, Dovbush T.I*

'M.P. Semenenko Institute of GeochetmisMineralogy and Ore Formation of
National Academy of Sciences of Ukraine, Kyiv, Ukraine, regulgeo@gmail.com;
’State commercial enterprise "Pivdenukrgeologiya”, Dnipro, Ukraine,

boris.priazov@gmail.com

The Intrusions of plagiogranitoids of the Zachk#iFedorivka anticline of the Mangush
synclinorium were formed in the Paleoproterozoi2.132.1 Ma ago. Tonalites of the Karatyuk
massif, according to geochemical characteristics, correspond to TTG. They could be formed as a
result of melting of basiteis the subduction zone, or partial melting of the lower part of the thick
crust as a result of underplating of basite melts with restite garnet and/or amphibole. Tonalites and
granodiorites of small intrusions of the ZachatPAedorivka anticline, which ifler from the
plagiogranitoids of the Karatyuk massif on a much higher content of HFS elements (Y, Nb) and
heavy REE, could be formed in crustal magmatic sources, in the restitic phase of which were
probably clinopyroxene, amphibole, and plagioclase. R#égh granites that break through the
carbonate rocks of the Temryuk suite and thes
years ago. They are characterized by a very low REE content and high lead -cBbt¢22.1-28.1

ppm).
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GRANITOID MAGMATISM OF THE INGUL MEGABLOCK OF THE
UKRAINIAN SHIELD
Dovbush T.I., Stepanyuk L.M., Konoval N.M., Visotskyy O.RBgvtun O.V.
M.P. Semenenko Institute of Gaemistry, Mineralogy and Ore Formation of
National Academy of Sciences of Ukraine, Kyiv

In the Ingulets megablock of the Ukrainian Shield, granites form a number of large massifs
Novoukrainska, Kirovograd, Dolynska, Voznesensky, Chyhyrynsky, etc., samal, mostly
conformal, bodies among the supercrustal formations of the higgldets series. A review of
uraniumlead isotope dates of monazites from granites of the Ingul megablock is performed. It was
found that the uraniustead age of zircons (2.06a) from granites of the Kirovohrad massif is
more than 20 million years older than the age of monazites (2.03Ga). It is assumed that the
Kirovograd massif is a multiphase intrusion.
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DURATION OF GRANITOID MAGMATISM ON THE EXAMPLE OF
GRANITES OF THE INGU L MEGABLOCK OF THE UKRAINIAN SHIELD
Dovbush T.I., Stepanyuk L.M., Kurylo S.I., Kovtun O.V., Visotskyy O.B.,
Kotvitska .M.
M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of
National Academy of Sciences of Ukraine, Kyiv, Ukraine

In the right bank of the river valley north of Novooleksandrivka there are almost continuous rock
outcrops of porphyrjike, mostly coars@rained garnebiotite granites, which are cut by veins of
aplito-pegmatoid and pegmatoid granites. The age of thetfirst more coarsgrained granite
varieties, is 2043.2 N 2.6 and 2041 N 2.3 mil
monocytes from the vein of aplifmegmatoid granite2 030 N 0.3 million year
the granitoids of th Novooleksandrivka area were formed about 10 million years ago.
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AUTONOMOUS NATURE OF BUG SERIES STRUCTURES
Ziultsle [ .V.}, Stepaniuk Lf .', Dovbushws.ul, ZiultsleV.V.?, Kovalenko NJ .*
'M.P. Semenenko Instite of Geochemistry, Mineralogy and Ore Formation of
National Academy of Sciences of Ukraine, Kyiv, Ukrailger@igmof.gov.ua
“Right Bank Geological Expedition Stat Enterprise "Ukrainian Ceological Company",
Fursy, Ukraine,furgeol@mail.ru

Today among geologists there is no consensus on the stratigraphic dismemberment
of supercrustalocks of theDniester Bugmegablock. In order to determine the age limits of the
formation of the KoshareOlexandrivkaworld of the Bug series, uranidtead isotopic dating of
clastogenic zircons and monazites from the basal horizons of quartzites of three structures
Shamraivka, Koshar®@leksandrivkaandKhashchuvatéZavallya was performe@®&ummarizing the
obtained results, it should be noted that clastogenic nuclei in zircon crystals from quartzites of the
last two structures are characterized by a wide age range: from 3.45 billion to 2.67 billion, for
KoshareOleksandrivkaand from 3.25 bilbn to 2.54 billion forKhashchuvat&Zavallya. Evidence

of a different (autonomous) metamorphic quartzite formation history of these three structures is the
crystallization of accessory monazite in quartzildsis, the age of monazites from quartzite

of Shamraivkastructure is- 1857,5N 1, 1 yearsfrdmi qoanizites of Koshar®@leksandrivka
structure- 2062, 4 N ahd theagm iofl hohaaites from quartzites of Khashchuvato
Zavallya structure inot earlier 1,92 billion years ago. Thepercurtal formations of the Kosharo
Oleksandrivkavorld of the Bug series wefermed due to the destruction of various
sourcesanddevelopedautonomously.

| O ¢ty dzd fts dztieg BOH  dete’ 3O EHis 6Ol d g8 OW ' 1
CL ydz detidz @ gede’C to Iz MistOtely g Mls s 2 1! CdsEdsOB dzs € &
38


mailto:igmr@igmof.gov.ua
mailto:furgeol@mail.ru
mailto:igmr@igmof.gov.ua
mailto:furgeol@mail.ru

1 )1 ©2 B "HUF fifC k& f) ‘disdigy dizk O Bdrsicd OB desSL y dzj dzz & O«
@ sfdz H  ssde'ddy lshPlmi®ys d ¢ tdfO WH' tougdgHS dzh o dzwE B¢ fyw
56 5 H jndaizats i dztsCo @te H d daPtdas Idafs dzjtsyudz el H Y 59 ° H dz
s ststoj dzw y R BdrEzs s tc Ols d fg & Pkt O diztz’ tHidstE j d3B to " ©
CtcO dem YB otz j tc C to bizfiple Gsdeyj tidshdyjsc O B filasif ‘zdzd dz'
Hofjj b Odzj SOteH §iz2 ks GiEl M@ sOtc” g R i1l s S H
BlzL ' §jstd df sSo dzo¥ s datiinjdathiS din d dz¥ ts t6 desls dzts € dz' dzO dz:
flls oz ¢ kststd fOfedsj € ) O dzH 'OF fiz ‘o180 dzdz' ZoChHtECE 0 !
[ sdzH t5g i jSCHc j 50 gk § &' osiPte® B dzh )d @20 $ dzO Wzpd dz'
f Odzj ts O te oljRdEH GHj2dzls
| | Bdfsica’ oMme € kb o o O O Y 'Stc @ fga®Y 1B B Iz 3 3 W
BLdg® tstc BtoS BdA dzts g 5 ' ) ls s jols| QA B ts daw wilssitc BO Y * 2
e, Clis Iseef Iz Is Is ‘f g dogjitdsofy dz' H. tei39 oS 8 HscisOH dzkz ) .
%c{[ti]gdz*ﬁtssf;; BB td] ISAP IsSfrds jo dsdptj JoFdis H © dddy * s te 3Oy 2
3
1 s 59 jy Offpls ts fy tf asdzts H dZB 5o dzjzdzdAfjH8 Tz T te O dzfy! € ¢
¢ j tsdsig dflnj' o dgoszim i Bzipiz g & Y] H fls B & ez] OV § O
o C dzs i dzts 3' dzj fe®dz ®©» sh I @O ' LSdof@std y d 18 P-dzO Is
B ' t5ls dfilsoisiz’ ' egQaip-aid Is Is (dstds@W * Is a il " e ts-§ pPdz' 5§ dzOL
GdZJ 2O 0C ) s MpPdz s CdpALifdsed dzts ipez@dizyy d 1 © to d
"L dzg dBd dzl A tts Bz v dz'lz fiy I e s w20aD-3000 g |
@qh‘ dzw i dfy o) f&l.f d  dzv, Btz OfgO®dzHte' ! C O
Ca j dzO0O  j toj 9 Oy dzfts QaOtG‘qq’lsOd3q’ o dMtsC ¢ dzd
fls Odz' ydzd B M dzOdzyw BJO o Wdzdr' jotdv o' 2, frfo® hle
5Cd2 tLodltl d&OsIs! COttBtdzOd - ff Stet
¢' ¢ dzZOL ts9°° G dzj 2 fipld ", Do OEYE sy, L O L
sCMmjdzo 3 Mded B cdzgj 2 MO = Mmdatse dzad &3 ¢
1 diBdIstsE o dL dzOyd dedzv 9 " € 5o dsdizj €3 P dzH tes toedd
o' Isqd BlzL' Cts5° My to' " -Moafldzrtg o jo d ¢ & da@Gdzty dzjiz
CdzOMmistse j deded 7 Y dftsS bz’ o 8L BEaz@af ° ccdL &
flls oz CilsZ@®BOt " o fi)! € 5° -f [:izj]ifn@o@mlst@‘c})tdr;s* Cts’ - [ 8]
1 Oo Odzdz' of! €5° [9]. 1 ' HfkdRsebks yd sltdd
C zOMissejdzdzer WwWHtO o CtdMmlsOkzOr vydteCtsdztz
TOOSCIsjtedL s st Mw hqms dg H' Of OL sdesdg o
H dzw s fhdRAtEEHOdzH .o 0 ! € 5° sO o
MmO Iz 9108asO dzdz' & ! € t5° . [Ctt"d3 o' CtSoatset H'
BOLOdz dzgd 2 ctstedL tsdzlis'd® Is dgtsf o o ‘MHstis'ziC dgztsls ¢ iy w
GsLfsn' dF udhdsedr L dOyjd e’ CE, h s
sBzitso dzj dzts sdd3, 't otdd V¥ tste d3|zaOdzq’fr]W L C

"t
‘' H 3,25 o3 dz

BOB Is' to' Ldzz B lsOBsteW ' ydzgz ' Mls L

ltets o' HAZ dzdztsmls’ 2 o' Yy’ qmquQo@dﬁQOua
mMsckzCIskted o H lsOch"‘ Ho tSn aq’ L OL dzO0yd
odwedz dets, hts MmjtedH ZzoOMmissc dz,q"" WH]t {1
L detstsmils” 2Cdn, a‘tstsdla&lzo& Odglizdz. sts&§ - ©

39



1 dLLOfj te] Yyddgdey d3 Mot ' Hgzts ( O9 Is ts dats dgdzts ™ )
W tstc dilz o Odzdzw CoOteydls' o L OL dzOyJ dzd ~ Istc! ts-
OCyj Mstcdad A BsdzOydls ' o ) CoOteydlsOn . U (
ZO®wLO’ oM C5°  MiSitelz& dstz, teN 1 CldzOdgdRdz.  tetsC o .
o dowd dzd fipw BsdzOydlIs d L [z OigQdzls tc b o g €00 to s f
2062, 4N4, 4 oBdzdz. ttsC' o [8]. 1 0tOL " dzOd3C
9 ' HfMdztsdzj dzdz" 1 ' dz® Ow ©pat o (Mm O OUsIR® ekt 18 Ir tc O)

1 sCOL 5o ts, hts L O tslstecd dzOdgis{dagdfy dHsO dad didL (Sl
MmOh Iz 9103sasO dzdz' 9 M € 5° MskzCIskzted dzi sy dzO
btcj ki@ j to' dzdzO. AN CztcOREDdzs o dsyYC d ts s iff daf A
dzj ¥ Ols! odhj CdeS BGH " L dzj L dzOydetss totsL Is
HOdzd b, Hdgdzed di3d o IsOBdz. , dzgj dBO'  j toj Isd dzk

BsdzOydls' o L O “UBbf W dets h¢jigdgvod® ' Is! Mwl , & 2 BB F
¢ 9, s LdOydds fijttjodhiz fYsadeSlk od
Bsy dzO0 L o jdzdStss Htsdzj %o Os'Jicts d 'tsH deigsfips® y dfipls o
1 20 wSjdv CtedmlsOd Lo Ooafmw E o' CtotBz
ydmdzsedn L dzOyj dz@ o PP .0 lotd wQissd S dziar dsf L
" Ldzg Py 1,96 dgdzteH. IedsiS ‘t08Ods'sdglz, 1,090 j dgdrtg

sselsts ' Mdy CtdmlsOd L Oy' = -fhkiDOigd odn
MlstekSlsktcd (2, 06 dgdzien. S ' o Isdkz), Odj
s &) .

vOBd&dYyY. 1 & Ml keOodkz, foddyy kO 'Lslsfdd2 Mcc
Sdzj C MOde'tc  fgen’ €, §©OPH@, BY-BE f&jidetzls ) Hip. 1 Oo O dzdz™
fctse A8H )

AtcOC 1 d&3' Mmis wL slstsf dz' o' Hdats 1 ¢, dgdzdz. D

d?) ZOGPb 206Pb 206Pb ZOGPb 207Pb 206Pb 207Pb 207Pb (%)
cOdg U Pb 2095 | 7pp 2085, ey 2/ | 2y | By 206pp,

5847 6639 | 5605 8.1679 0.41695/0.37132 6.1525| 2036 1998 1958 . { -3.9
6744 7346 | 4650 8.1800 0.43546|0.36668 6.0416| 2014 1982 1948 . | -3.3
5988 6513 | 4680 8.1753 0.43204/0.36423 6.0056| 2002 1977 1950 . | -2.7
5085 5400 | 5840 8.2740 0.44747/0.36452 5.9655| 2004 1971 1936 . ( -35
7857 8172 | 4910 8.2891 0.45618/0.36140 5.8816/ 1989 1959 192 6 -3.2

ga b~ WD

ltedds' ¢ 0. 1 sftcOoaC O dz20O LoadyoO2ded?2 fMmeddzj y- [z ¢
1950 d3dzdz. -5 itcdBR dz'olsd L1 todets o ° dzQ as@sSd kLY thedzts lasdefigfls:ts G
BsdzOydiskz. it BL 3" tcdz WieOCy' slsted dzO dz' micsykze
Hd MS steH Odzls dz' fls

ldmdztse € d:
1. uwbkfjtStekzmlsod d klso stej dgdj S )6 tzu tzg
Mo ' Isd BERZL' ¢’ mj o' hts o - ff dzp ©dn ® dzH tc ' Zo(K«

MON Za10BsasOdzdz' o ! S MisteckCIskted MW stodzlz o Odzd f
HY J ted dz.

40



2. zO®EO of: ¢ ,dj ¢isPDWBL'sO A CokCodAiE to i)/

MstczCIsEztcO® totsL oadoeo Odzd mw 0o Is ts dats d3dzts d3d Is ©0
odftsodzs ¥ Is4, LOojthddzOmw o ' Ldd2 yOMm.

1.

WOMBYtOd S B¢ s

] " sjtcOlkztcO
sdtedadzs € 1 .1. 2zj tOL ftots ftosBdzj B MIistcOlsd G o
O tsHd MC @ Odatizy ¢ ' dsElzO dz! dzts’ MistcOlsdcteOW * ydats”’
Vet dg' CSses NdlkO) . dlsOlslsw 1. 1 Oc Odz' dz' 9' HTS
Codif dzj Sk dz@ Moe'Isd // 1B' ttdedC wOHWOsodh §LOY:
sdteddzs € 1.1 . 2zjbEeOIlsdftcO®OW Yo ep ' Ctsets GO

ROGCEBHG M &ZOH Odzdzy zse 5’ 18] 6 sdzOd dgs’ Ml Olsc

LSO dff! SseEts hdlsO®). wlsOlslsw 2. wf' 99 Hds" j
Ctsdsf dzj Sz // 18B' tededS zOLS®o dA6SH BOY' v Ster 4t w.
sdtedd ¢ J1.1. 2zj ©OL ftts fessdj B fscOlsddts

ROCsHG M ZOH Odzdzy (zse s’ 1) G sdzOd dgs’ Ml Olsc

LSO dff! SseEts hdlsO). wlsOlslsw 3. [BMVEO {iseiza dzg ds
6t Mjte' 2 // 1B ' tedzdC dzOkS o443 fLOY' LSt (U
sqedds ¢ 1.1 2] ©OL (s fosed g MstcOlsdd s

ROCEHG M ZOH Odzdzy zse s’ 1) G sdzOd dgs’ Ml Olsc

VLEtO dM'hIsO) . wlsOllsY 4. [ "My BERZL!' CBEB Ml
GJBrtebdtdzse ydz' 2 h COdz HsCjdsBte' 8 [/ / 1 B'-toded C
108.

JOL' S .., q’o[dzt‘ l.1., wdotstosdatse ¢. ¢ . ,
hdlsO (1 tLtOMmisdi[j' oSt dijdchi® hdS
19751239 Mm.

ststej dzv y' 2 dzO S ()

OII

: sdsmMistcOIs e teOW ' ydz©® fMmnrd 3O teC
(UBWM@B&O&J@O L qmse o) [/ | MdfykS s.5., 1Bt
| dzj o @M S di . sCBBjd 9 1. [., 1tOdzdedS ¢. &, 1427
ulsjfOdzs S [.f., wCtBjd o J.[., rifoefetiajo 2
Lislsist]’ q’? o' ¢ dBsdzOydllkz kO ¢ &zOMmistsdzj Gzip® dzts tc Y af fig
Mo 'illed C o W isdgidr'es Odzdzy Y tstc' H BEL! S8 MmMite" ™ [/
2 200-80. 4. 4 3
: vlsj f Odes € I.I., zZezdgdzw dgfns €2 [ . 1., ] sdets 3O te
o' (s’ dBi' VWebEkif{Q@dmtct BMOGES Mo ' Isd BERL! CB°
SO ttkzHtskzIlso tste 2010. - 28. g. 4
. zz@mwmwﬁkéﬁuf.usbsq@qz 9'¢C IO ‘L tsistst dzd?2
odH" dzj dzgdr L € osQ\WdrOdeH 6 8 MOK S’ Mo Isd BEL!'CH
4 Cj dzv e 1 sBEZYYW [/ ] jtauvd3-381LIs Gd4R8lzHes Iz s 9 stcj dzdaW

41



vrs 549. 514.539.121
StrRevO[ [mwf wyyLw eI [RrRIJvovw v 1 dyuv I ]
C _-I t27AI, 19F, 1H
sOdz' d2' yjdzeSs ¢.[., 1 Oodzdhddz 1. w. ,
wdzmilsdskzls ¢jtsn" d3 ', d3 dgj eOdzse’ '~ IsO twhkH
LEC O’ dadp,$ tgsGhkdmiichenko@nas.gov.ua

CRYSTAL CHEMISTRY PECULIARITY OF VOLYN TOPAS ACCORDING
TO NMR ?'Al, °F, 'H
Kalinichenko A.M., Pavlyshyn V.l., Voznyak D.K.
M.P. Semenenko Institute of Geochemistry, Mitmyg and Ore Formation NAS of
Ukraine, Kyiv, Ukraineakalinichenko@nas.gov.ua

Anomalous distribution of individual OH fragments of the structure was detected in topaz crystals
by 'H NMR. The total numberfofragments of the structure with OH groups in the three topaz
crystals is greater in the direction perpendicular to theaisabout 10, 50 and 80% compared to

ab, which may indicate the sectoral structure and piezoelgrtrerties of topaz.
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BORTNYTSKY AERATION STATION - ECOLOGICAL AND
GEOCHEMICAL ASPECTS
Klos V., Kolos H.
Ukrainian Research and Production Center for Geochemical Research SE "Ukrainian
Geological Company"

Research and assessment of geochemical impact (pollution) of technological objects of sewage
treatment plants in Kyiv on the environment ie tirea of their distribution.
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ZIRCON OF CRYSTALLINE ROCKS OF THE SHUMILOVO AREA
(GAYSIN BLOCK)
Kovalenko N.O., Stepanyuk L.M.
M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation NAS of
Ukraine, Kyiv, Ukraine,

In the area of the v. Shumilovo on the sides of the valley ofitiee Southern Bug granitoids are
exposed, forming a continuous series of rocks: diergeartz diorite- granodiorite- amphibole

biotite granite- biotite granite- pink aplitepegmatoid granitélhe anatomy of crystals of accessory
zircon from quartzdiorite and biotite granite was studied. It was found that the crystals are
complicated, formed by a strongly fractured core and two shells. It was concluded that the first shell
crystallized during the formation of quartz diorite, the secay@nite.
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MINERAL COMPOSITION OF UROLITES OF PRYDNIPROVIA
RESIDENTS
Kozar M2, Ishkov V?, Kozii E?
'M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of
National Academy of Sciences of Ukraine, Kylkraine,geolog46@ukr.net
*Dnipro University of Technology, Dnipro,Kgaine, koziy.es@gmail.com

The thesis discusses the mineral composition of uroliths of the inhabitants of the Prydniprovia. In
the studied samples, various combinations of oxalates, phosphates, urates, orjan&arenmost

often found; in isolated cases, purine is noted. In all the studied samples, one or another defects of
the minerals composing them are observed. This is due to the fact that the smallest fragments of
organic matter are fixed on the surfacel ame captured during the growth of crystals, which leads

to disruption of bonds within the crystal lattice, violations of its geometric shape and, in general, a
sharp decrease in the overall symmetry of the shape of morgeatic aggregates.
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TOXIC ELEMENTS OF MINERAL AND ORGANIC COMPOSITION
OF LOWER CARBON COAL WESTERN DONBAS
Kozar M, Ishkov V?, Kozii E?, Strielnyk Yu?®
M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of
National Academy of Sciences of Ukraikgjiv, Ukraine,geolog46@ukr.net
’Dnipro University of Technology, Dnipro, Ukrainyziy.es@gmail.com
*Donetsk National Technical Universjtpokrovsk, Ukraine,
yuliia.strielnyk@donntu.edu.ua

Peculiarities of distribution of toxic elemis in fractions of mineral and organic part of coal seams

of Western Donbas are established. Macroscopically, using standard mineralogical methods from
the material of these samples, sulfide, silicate and carbonate fractions were selected. It was found
that among all the elements, only beryllium does not accumulate in any of the selected fractions of
the mineral part of the coal seams. It is mainly associated with the organic component of coal
seams. The "affinity range" of toxic and potentially toxic edats to the organic component of the

coal seams of the Pavlohr&@tropavlivka geological and industrial area has the form: Be>>V, Co,
Ni>Pb, Cr, As, Hg, Mn>>F.
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SIMULATION MODEL OF FORMS FINDING METALS IN
POSTPYROGENIC SOILS
Kryuchenko N.O?, Zhovinsky E.Yal, Papatmga P.S?
'M.P. Semenenko Inisiite of Geochemistry, Mineralogy and Ore Formation NAS of
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The study of changes in the content of mobile forms of chemical elements-joypogénic soddy

podzolic soils as a result of a ground fire in a pine forest in the territory of Polesie was carried out.
An increase in the pH of pepyrogenic soils relative to background (from 4.2 to 7.5) was
determined, and a change in the content of ionic forms of metals (Cu, Pb, Zn, Mn) in the soil
solution was modeled (from 4 to 8 with a ste

depené nce, Cu Zn, Mn polynomial. The |l imits o
of metals are present, which wil!/ intensively
7.5; Cu up to 6. 8; Mn inarepse in soil gHlas &resultiof firesv a s

can lead to a weak supply of Pb, Zn, Cu to plants and a change in phytocenoses.
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CAUSES OF INCREASE IN HALOGEN CONTENT IN GROUNDWATER OF
POLTAVA REGION
Kukhar M.
M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of
National Academy of Sciences of Ukraine, Kyiv, Ukraimek3@ukr.net

The results of research on the content of halogens (Cl, F, Br, I) are presented, as well as the reasons
for their modern distribution in Buchakaniv aquifer in Poltava region are analyzed. As a regult
statistical data processing, the average, minimum and maximum content of halogens in water are
distinguished. It is established that the increased content of fluorine, bromine, iodine in drinking
groundwater is explained both by the inflow from the lowequifers and the presence of tectonic
disturbances. As for chlorine, the reason for its high content in water may be pollution of their
household sewage.
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THE NATURE OF ENDERBITES OF THE PODILLYA DOMAINS
ACCORDING TO UPb AND Lu-Hf DATA
Lisna .M., Shumlyanskyy L.\/, Larikov A.L}, Syomka L.\%, Gulko V.V,
Kovalenko 0.0
'M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of NAS
of Ukraine, Kyiv, Ukraine, lesirmich@ukr.net
Z Curtin University, School of Earth and Planetary Sciences, Perth, Australia.

The study of zircons from enderbites of the Podillya Domain Hybland LuHf methods have
confirmed the data of the Shid methodon the existence of two generations of enderbites. Zircons
from enderbites (samples 117/79, 127/79) have Proterozoic age and pdsitixaues indicating
juvenile origin of these rocks. In contrast, zircons from enderbite cropping out in the Sabariv open
pit (sample 110/79) have-Bb ages varying from ca. 2025 to ca. 2800 Ma, addf values
varying from-20.7 to +7, revealing their Neoarchean origin and reworking in the Paleoproterozoic
time.
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DEEP NATURE OF HYDROCARBON FLUID WITHIN THE BLACK SEA
SHELF BASED ON INCLUSIONS IN AUTHIGENIC MINERALS
Naumkswyf . s @urin V. [ 2 Yanko V.V Zinchuk wf .}
SakhrisB. [ .}, Kadurin S.V?, Kakaranza SD.? Dikol O.S?
YInstitute of Geology and Geochemistry of Combustible Minerals of the NAS of
Ukraine, Lviv, Ukraine, igggk@mail.lviv.uamaumko@ukr.net
*Odesa I.I. Mechnikov National University, Odesa, Ukraine,
vl.kadurin@gmail.comvalyan@onu.edu.ysenka.dikol@gmail.com

Evidence of vertical migration of deep hydrocarbon fluids on the +veegtern Black Sea shelf has
been obtained using thermobarogeochemical parameters. In particular, within the detected
degassing pipes on the Hbaieper structure that is promising for oil and gas, methane and its
homologues (over 85 vdl) dominate in the inclusions in authigenic minerals from Jurassic
limestones and veinlets, with rather high relative gas saturation (up to 1.0 Pa). These daéa, togeth
with other oil and gas indicators for a number of geological structures, can be interpreted as
important indicators of the deep nature of hydrocarbon fluids as well as deep hydrocarbon
saturation of the bowels.
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TO THE QUESTION ABOUT THE AGE OF THE CHARNOKITOIDS
OF THE TASHLYK COMPLEX (INGUL DISTRICT OF UKRAINIAN
SHIELD)

Ponomarenko O.M, Lisna .M.}, Stepanyuk L.M., Shumlyansky L.\,

MineevaV.M., Zayats O.\}, Syomka L.\%, Gulko VV.}, Kovalenko O.C.
M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of NAS
of Ukraine, Kyiv, Ukraine, lesirmich@ukr.net

“Curtin University, School of Earth and Planetary Sciences, Perth, Australia.

As a result of detailed geolagil and petrographic studies, it is proposed the Tashlyk complex of
the Ingul megablock, referred in the chronostratigraphic scheme of the USh to the Paleoarchaean, to
the raise to the Proterozoic Ingualguletz serieswvestigation of zircons by the IGRRS method

with laser ablation in charnokitoids, Archean zircons aged 298796 million years were
established. That is, the age of the protolith of the charnokitoids of the Tashlyk complex of the
Priingul syncline is Archean, but lower than the age @f tircons from the enderbits of the
Gaivoron complex.
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MAGMATIC COMPLEXES AND CORRELATION
# HRONOSTRATIGRAPH IC CHART OF THE EARLY PRECAMBRIAN OF
UKRAINIAN SHIELD
Ponomarenko O.M., Stepanyuk L.M., Sukach V.V.
M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of NAS
of Ukraine, Kyiv, Ukraine, pan.igmof@gmail.costepaniuk@nas.gov.ua
svital@ukr.net

It is proposed to add rocks to one complex according to the following features: main, equivalent
features: 1pedding of rocks and geological relationshipsp2yed isotopic data. The first one is
preferred if proved radiogeochronological results are absent or available data are controversial.
Important features: Jhysical properties of rocks and their reflection in geophysical fields;

4) chemical composition;)geochemical features and metallogenic specialization. Minor features:
6) mineralogical and petrographic compositiong@lor of rocks.
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PECULIARITIES OF MIG RATION AND ACCUMULAT ION IN OIL
AND GAS BEARING REGI ONS OF UKRAINE
Savchak O.
Instituteof Geology and Geochemistry of Combustible Minerals NAS of Ukraine,
savchakolesya@gmail.com

Comparative analysis of the composition of natural hydrocarbons has been carried out within the
limits of the Western region based on the main structactbnicelements of the region: outer and

inner zones of the Precarpathian deep, the Transcarpathian deep and the Lviv Paleozoic deep;
within the Eastern region the Northern edge of the deep and the deep itself; within the Southern
regioni water area and lan@n this basis the definite zonality of the distribution of hydrocarbon
components of natural gases within the bounds of thgagilregions has been determined. Such
different composition of gases testifies to independent sources of hydrocarbon supgif§eaeiot

duration of migration of the latter.
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LITHOCHEMICAL FEATURES OF PHOSPHORUS DISTRIBUTION IN
THE ARGILITES OF THE UPPER VENDIAN DEPOSITS OF THE SOUTH-
WESTERN SKIRT OF THE EAST -EUROPEAN PLATFORM
Sokur T. M.

Institute of Geological Sciences of the NAS of Ukraine, Kyiv, Ukraine,
sokurvsesvit@ukr.net

The report examines the geochemical barriers that qawssphorus deposition in the argilites of
the upper Vendian deposits of the sewtstern skirt of the Ea&iuropean platform. Were used
phosphoruditanium module (FOs/TiO,), phosphorusalcium module (fOs/CaO), phosphorus
iron module (POs/Fe,03), andphosphorusggeneraliron module (POs/Fe,0z+FeO).
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GEOCHRONOLOGY OF CRYSTALLINE ROCKS OF THE SHUMYLOVO
AREA (HAYSIN BLOCK)
Stepanyuk L.M., Dovbusch T.I., Belskyy V.M., Visotskyy O.B.
M.P. Semenenktstitute of Geochemistry, Mineralogy and Ore Formation of NAS
of Ukraine, Kyiv, Ukraine, stepaniuk@nas.gov.ua

The Haisyn complex rocks, consisting of dioilitee rocks and amphibolites, which biotite granites
develop, is outcroping near the village dfugnyliv along the South Bug river and in an abandoned
open pit mine (on South of Shumyliw)-Pb isotope method was used to date titanite from quartz
diorite and monazite from biotite granit€he age of formation of monazite in the granite and
titanite in the quartz diorite was determined by the uraniaad isotope method. The two
endogenous geol ogi cal processes have ages of
respectively.
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ZIRCON AND MONACITE AS GEOCHRO NOMETERS
Stepanyuk L.M., Dovbusch T.I.
M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of NAS
of Ukraine, Kyiv, Ukraine, stepaniuk@nas.gov.ua

The paper discusses the results elPlJisotope dating of monacytes and zircons from aHyrse

rocks (granitoids formed under PT conditions of granulite and amphibolite facies and gneisses and
crystalline shales that are like xenoliths in these granitoids) of the Ukrainian Shield. Monazite is one
of the first accessory minerals, accordingviaich the age of tPb was determined by the isotope
method. With the improvement of the methodological base and devices, the first place, according to
the frequency of use, gradually took zircon, and monazite, receded into the background.
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KEROGEN TYPE Ill -A TRANSFORMATION IN THE PROCESS OF
SEDIMENTARY COMPLEXES DIPPING ACCORDING TO THE RESULTS
OF THERMODYNAMIC MODELING
Khokha Yu., Yakovenko M., Lyubchak O.
Institute of Geology and Geochemistry of Combustible Minerals of NAZkaodineg
igggk@mail.lviv.ua

The aim of the work is to calculate the trends of transformation of organic matterfotyipe
kerogen, which is in contact with organic and inorganic gases in the process of-cogdaining

rocks dipping. The analysis of changes in the Gibbs energy during the immersion of the
geochemical system unambiguously indicates the presence of a stability zone for the hydrocarbon
component. The maximum of this zone corresponds to the mniralue of the Gibbs energy,
depending on the kerogen type and heat flow, is in the rang& & and indicates the area of
stability, or "oil window".
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BROMINE AS AN INDICATOR OF OIL AND GAS POTENTIAL OF LOCAL
STRUCTURES
Havryliuk O. V., Aleksandrovch V. A.
O.M. Beketov National University of Urban Economy in Kharkiv,
Kharkiv City, Ukraine, gavrilyk.o.v@gmail.com

The paper considers the possibility of using bromine as a hydrogeochemical indicator of oil and gas
content on local structures in arezEshydrocarbon deposits evolution. The content of bromine in
underground waters of local structures of the northeastern part of the Dbmpets water basin

was investigated. The features of the distribution of groundwater with an increased content of
bromine in these structures have been revealed. The possibility of using indicators of increased
bromine content in groundwater as a hydrogeochemical indicator of fault zones and as a prospecting
indicator of the oil and gas content of local structures bas Bubstantiated.

The identification of hydrogeochemical indicators of oil and gas content of local
structures in regions with established industrial oil and gas content is usually carried
out on the basis of comparing the values of the content of eztaments and
compounds in groundwater in close proximity of the discovered hydrocarbon
deposits and in waters that are beyond the geochemical influence.

For this purpose, the content of bromine in underground waters of local
structures of the northasten part of the DniepebDonetsk water basin was
investigated. During the workflow, the actual material of hydrogeochemical,
hydrogeological surveys and prospecting works within the region, which includes the
result of more than 900 samples of groundwates used.

Bromine occurs in the region in aquifers and complexes of various ages. Its
background valuein the study area are 1j01,5 mg / dm [1]. The maximum
concentrations of bromine are recorded in the Paleozoic sediments, where the
concentration ofhe element reaches 1000 mg / dml The underground waters of
these deposits are sodium chloride brines with a high degree of mineralization (more
than 200 mg / df) and alkalinity (pH 7,8i 9). The analysis showed that the
concentration of bromine kaa direct dependence on mineralization, geochemical
type of groundwater and the degree of pH of the environment [2].
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During the research, it was found that the increased content of bromine in
groundwater in the nortbastern part of the DniepBonetsk vater pressure system
Is often recorded on anticlinal structures that are controlled by regional faults of
various directions (North Donetsk, Central Donetsk, Petro¥gkoensk, etc.). In
the considered area, there are local structures on which hydroadeposits are
established, and an increased content of bromine is observed in groundwater. Thus,
on the Spivakovsk structure, the trace element content reach&9@7ig / dm, on
the Shebelinskaya structlire848-402 mg / dm, on the Chervon®onetsk stcture
i 272502 mg / dm, on the Balakley structuiie 116-163 mg / dr, on Shevchenko
structurei 354390 mg / dm.

The formation of groundwater with an increased content of bromine on the local
structures of the northeastern part of the Dnidpametsk basin has its own
peculiarities.

Due to the development of modern and recent tectonic activation in the studied
area, the growth of anticlinal structures occurs. As a result, fractured zones are
formed, along which water flows move to the arched partsntitlinal structures.
Thus, fractured zones are a single conductive channel for the migration of both
hydrocarbons and various chemical compounds and elements, including bromine.
This, in our opinion, explains the formation of hydrogeochemical anomafies o
bromine in areas with the development of hydrocarbon deposits [3].

Revealing the regularities of the formation of hydrogeochemical anomalies of
bromine in the groundwater of local structures gives reasons to use the element as a
hydrogeochemical indicat of fault zones and a prospecting sign of the oil and gas
content of local structures.
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ZEOLIT E-LIKE WATER IN ZIRCON AS
THE FEATURE OF METAM ICT STRUCTURE: ‘H NMR STUDY
Kalinichenko O.A, Kalinichenko A.M., Grechanivskiy O.E., Bagmut M.M.
M.P.Semenenko Institute &eochemistry, Mineralogy and Ore Formation NAS of
Ukraine, Kyiv, Ukrainepkalinichenko@nas.gov.ua

The incorporation of water molecules in zircons of different degrees of metamictization was
investigated by in sittH solidstate nuclear magnetic resonance spectroscopy. In the studied
zircons H>O molecules of zeolite type were found in two types of structural envirorimgased

pores of small diameters (possibly, oxygen vacancies), and larger pores (pddsibigks),
partially connected between themselves and with crystal surfaces. It is assumed that water diffuses
into the metamict zircon through the framework of pores and cavities at the final magmatic or
postmagmatic stage of its genesis.

The presence oWater in zircon is usually for the metamict state, although
almost anhydrous metamict samples are quite common [3]. The investigations of
incorporation of water molecules in zircons have shown th#ZD kholecules
significantly affect the zircon stabilityna, in particular, accelerate the structure
recrystallization [1, 3].

This work researches the water forms @toups and/or O molecules) in
zircons, types of their structural environment, their content and relationships with the
degrees of zircon metadtization using 'H solid-state nuclear magnetic resonance
(ssNMR) spectroscopy (without rotating the sample) at room temperature and in situ,
when sample heating at the certain temperaire (

The research objects wegreesfmatamictaaticy ( = )
from nephelind r ee syenites of the Azov massi f
granities, (cd®ll ection of Stepanyuk L. M.)

There are observed three and two components in the spectra of samples with low
HO content )( alndand th2 hib5gh,err eosnpee c(t"i3v el y
spectra are mainly similar: the most hijaquency and wide componeit is the
most intensive, significantly less intensive componépntis about three times

narrower. The spectra of samples widtlv H,O cont ent (~ 1 and ~ Z
di fferent: the components are observed
and those are significantly shifted tothe iigh e quenci es for =~ 2.

The following can be assumed, based on the significant widthshe
componentdl andUt,. In the examined zircons, water molecules are captured in two
different types of structural environment, that is, there are 2 types of water molecules:
H,O-1 and HO-2 observed in the spectratatandl,, r espect ndel 2, |
addition, there are water molecules in other structural environnientgater
molecules HO-3. In the samples, there are mainly preses@®-H molecules, about
4/5 of the total water content. The comparison of band widths shows that mobility of
H,O molecules increases from,®1 (quite firmly fixed, slow) to HO-2 (fixed,
mor e mobil e) an dj;O-3inaticeably mabiie). Therfore, it aan b
assumed that #D-1 molecules are trapped in pores of small diameters (for example,
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oxygen vacaneis and/or interstitials), and ,8-2 molecules are captured in
significantly larger pores (possibly, ttracks).

To clarify obtained results, specod™ 4 wer e r e c olr=d20d22Gd n s
and 320 AC and after cool irenAT=0120°GQ, thee s a
third, low-intensity, narrower, band appears in the spectrutia at3 ppm (Table).

This band width (~ 5 ppm) is characteristic for water molecules in gatiqoitcs
inclusions in quartz [2]. The component parameters change withhéating
temperature (Table). After the sample was cooled to room temperature, the width and
intensity of the componentd, are restored to those, respectively, in the original
sample, the significantly weak compon@pappears, but the componenis absat.

Such changes in spectrum ~ 4 confirm t|
H,O-1 molecules in closed pores of small diameters, aif@2Hmolecules in large

pores (for example, ittracks), which are partially interconnected themselves and
with oxygen vacancies and crystal surfaces.

Tablei Parameters of components' s s NMR spectra of investigat:

and gramib%ps (2
- W | o3 l1 b | o3 I s | o3 I3 w

ppm % ppm % ppm % wt %

1 7,4 118 80 6,8 28 17 4,2 52 3 0,2
2 39 74 59 26 19 8 11,2 13 33 0,2
3 15 152 78 54 56 22 i i i 0,5
4 13 110 82 8,4 28 18 i i i 0,8
42 10 110 69 8.9 38 25 3,2 54 6 i
4 | 00 84 60 0,0 35 29 1,2 8,2 11 i
4° 0,0 42 42 0,0 i i 6,8 8,0 7 i
4 | 00 108 82 3,2 41 5 i i i i
5 8,5 151 87 0,0 57 13 i i i 1,2
5 1,6 148 66 4,6 9,3 19 7,6 7,2 15 i

Notes:T not detectedy, gp3( [p3) andl are the chemical shift, the full width at half maximum

and the contribution to the spectrum intensity of the component respeciWgit%) is the water
content, & ci spectra were recorded insituTat 120, 220 aatiwkly, 8i2spectiirg , re
was recorded after the sample was cooled to 2

TheUt rack diameters in zircon (& 0.5
diameters of structural cavities (0Gi50 . 8 n m) and winddaypes ( a
zeolites [2], oropenrad c¢c| osed pores in opal (a 1

that the framework of structural cavities, vacancies aiichcks in zircon may be
similar to the framework of structural cavities and pores in zeolites and opal.

To verify this assumption, &'H ssNMR spectra of small fractions of weakly
metamict (°3) and more metamict (~5) zi
T = 20°C and in situ under the sample heating (Fig.). The spectrunetéd™ 3
shows the intensive band with3, = 15 ppm afl = 20 and 106C, this band and at
least 5 narrow components are Tat= 120 °C, but the sample exposure at this
temperature for 5 minutes (min.) results in disappearance of the multiplet and sharply
drop of the spectrum intensity (Fig., a). The spediraare metamictvetted™ 5 Ta t
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= 20, 60 and 106C can be divided into 13, 8 and 6 components, respectively (Fig.,
b). The multiplet disappears in a result of the sample exposure 4 6030 min.

The broad band is due to,® molecules adsorbed on the crystal surfaces. The
multiplet is caused by D molecules trapped in pores and cavities of approximately
the same shapes and sizes, but in different structural environments. It shows the close
o 3, values and differeni values of components, respectively.

3 a
——— 4 — e
1
3 : 4
b
—_— c —
40 20 0 -20 [ppm]

Figurei In situ*H ssNMR spectra of wetted samples3 atT (°C) = 20 (1), 100 (2), 120 (3) and

120 (4) with thesampleexposure for 5 min. (a); 5 atT (°C) = 20 (1) and 100 (2 5) with the
sampleexposure for 10, 20, 25 and 30 min., respectively (b).

The chemical shifts of the components in ti ssSNMR spectra of the original
zircons with differentdegrees of metamictizatiaand wetted samples are in the same
range (Table, Figure). In weakly metamic8, H,O molecules are fixed more firmly,
that the higlkr dehydration temperature shows. In metamiét there are noticeably
more slightly different pores and cavities interconnected with the surface that the
number of the multiplet components-ref/
tracks in the grstalline and amorphous phases and oxygen vacancies, which amount
grows significantly with radiation dose [3].,8 molecules can diffuse into such
structural defects at the final stage of magmatic and postmagmatic history of zircons,
which can lead to chgmg of metamict structures.

References
4. Ewing R.C., Meldrum A., Wang L., Weber W.J., Corrales R&liation Effects in Zircon //
Rev. Miner. Geochen2003. V. 531 . 387 425.
5. Gabuda S.P., Rzhavifi.A . Nuclear magnetic resonance in hydrated crystals apdrdted
proteins Novosibirsk Naukg 1978. 16(.
6. Lipova I.M.The nature of metamictic zircorfs : Atomizdat, 1972. 158 p.

97



UDK: 52.6;53.01:544;577.3
SELF-ORGANIZATION OF WATER MOLECULES OVER 11 -YEAR
SOLAR CYCLE
Shevchenko I. V.
M.P. Semenenkmktitute of geochemistry, mineralogy and ore formation NAS
of Ukraine, Kyiv, Ukraine, igorshevchenko@yahoo.com

The variations of solar activity and distribution of solar energy due to the rotation of the Earth
around its axis and around the Sun exertrangt influence on the setfrganization of water
molecules. As a result, the rate of hydrolytic processes with the participation of water clusters
displays diurnal, very large annual variations, and is also modulated by-tffeartycles of solar
activity. It also depends on the geographic latitude and can be different at the same time in the
Northern and Southern Hemispheres.

In the bulk phase all water molecules form a common continuous- three
dimensional network of hydrogen bonds. However, on mixintemweaith organic
solvents, for example, with acetonitrile, this network disintegrates with the formation
of clusters(H,O), rather than single water molecules. The size of clustens vary
from a few water molecules to several hundredsarge clustershydroxyl groups i
OH) are involved in the network of hydrogen bonds, whereas small clusters contain a
lot of freeT OH groups.For this reason small clusters are chemically more reactive
than large ones, and the same solution of water in acetonitrile eandiféerent
hydrolytic activity as it can consist of a small nhumber of big clusters or a large
number of small clusters.

We have found that variations of solar activity and distribution of solar energy
due to the rotation of the Earth around its axis araund the Sun exert a strong
influence on the selbrganization of water molecules in clustas,a result of which
the hydrolytic activity of the same solution of water in acetonitrile can vary in a very
wide range[1-3] To detect this influence exparentally proved possible by means of
hydrolysis of phosphoric acid esters, for example, triethylphosphite.

(EtO)P + HO = (EtOYP(O)H + EtOH.

The conversion rate can be determined quickly and accuratefyPHyMR-
spectroscopy

It was found that this reaction does not obey the law of chemical
thermodynamics and its rate is highly unstable and displays diurnal, very large annual
variations, and is also modulated byydar cycles of solar activity. This was shown
by regular measuremenduring 6 years 2018020. (Figure 1) This period includes
the second half of the 24 solar cycle 2012019 and the first year (2020) of the-25
th cycle.

Regular measurements over 6 years showed that the rate of hydrolysis of
triethylphosphite in adenitrile ceteris paribudisplays diurnal variations and varies
within very wide ranges throughout one year. However, as can be seen from Figure 1
the annual rate changes are different every year and from 2015 to 2019 a general
gradual deceleration of tlreaction took place, which is in good agreement with the
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decline in solar activity in the 2#h 11-year cycle which started in December 2008
and ended in December 2019. In 2020 a new 25th cycle began, and the rate of the
reaction started to grow togetheith the solar activity.

Mechanism.The observed variations in the rate of hydrolysis are well explained
by the influence oimuons. These particles are constantly generated in the upper
atmosphere by the solar wind and their amount is also modulatedebgotar
activity. In contrast to the solar wind particles muons reach the surface of the Earth
and can penetrate to some depth underground.

The fact that muons destroy water clusters was confirmed by conducting
experiments underground. At the depth of I0é&ters triethylphosphite hydrolyzed
about 4 times slower than in the laboratory of the institute.
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Figure 1i Variations of the rate of hydrolysis of triethylphosphite in acetonitrile in the second half

of the 24th solar gcle (20152019) and in the first year of the -% solar cycle (2020).
Conversion after 25 minutes of heating at@0
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Dependence on geographic latitudeThe measurements of the rate of
hydrolysis of triethylphosphite were conducted in the Northern Bigmaire, in Kiev
at 50 degrees North latitude. Every year the rate of this reaction increases from winter
to summer and reaches its maximum at the end of June shortly after the summer
solstice. At this time the maximum number of muons is formed, whichogestater
clusters and increase their chemical reactivity.

However, in the Southern Hemisphere, the end of June is the time of the winter
solstice. This means that simultaneously in the Northern and Southern Hemispheres
the hydrolysis of triethylphosphithould have different rates.

Thus, seHorganization of water molecules and chemical reactivity of water
clusters depend not only on the solar activity, but also on the geographic latitude. One
more conclusion is that solar influence on water moleculgsatsm depend on the
Interplanetary Magnetic Field, since the particles of the solar wind and muons have
an electric charge.

The opposite influence of the Sun on the-setfanization of water molecules in
the Northern and Southern Hemispheres can be adpvith the Northern and
Southern Lights. Both of these phenomena depend on the latitude and position of the
Earth relative to the Sun, and the Solar Wind is their common course.

Biological rhythms. The dependence of biochemical processes on solartyactiv
during the rotation of the Earth around the Sun is well known as circannual rhythms,
which are also not the same every year. For example, owing to 4waf tycles of
solar activity, annual growth rings in trees have different thickness and argeatran
in 11-year sequences. This proves that the conditions for biochemical processes are
different each year and are modulated by thgddr cycles of solar activity.

In all forms of life the so called circadian rhythms, which areh@drs
oscillations ofbiological processes, are also widely observed. Taking into account
that water is a necessary constituent in all forms of life, one can suppose that the
diurnal and annual variations of water clusters reactivity discovered underlies the
circadian, circanral and 11year rhythms.
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ABOUT GLOBAL WARMING ON THE SURFACE OF THE EA RTH IN
CONNECTION WITH THE DEVELOPMENT OF MO DERN
TECHNOGENESIS
Belevtsev R.YaBlazhko V.I., Vysotenko O.0O., Melnichenko B.F.,
Myhalchenko I.I., Petrova L.O., Tereshchenko S.I.
State InstitutiorgThe Institute of Environmental Geochemistry of NAS of Ukraine
Kyiv, Ukraine, igng®@ukr.net IGNS_Blazhka@nasgov.ua

Moderntechngenesi s significantly pollutes and warr
coronavirus has evolved since 2020, killing thousands of people, as well as storms in the
atmosphere, melting glaciers at the poles and rising ocean levels. Thereforef fifktit is
necessary to develop nuclear energy, as well as to use solar and wind energy, which have the least
pollution impact on the environment.

I Hsdis, N sz uelshfidstOaisizvdzO e s H s dzO M j dzj dzdzv
tesLodlsClz Isjn deselgQizj Ltk ts gl &dsedsts,d3" & 'dH j dzj 6@,
BOd&zOdzk &' ¥ Isjrdescj dziL s5d3 IsO 12j=dp)tdc cdp@AES d
sHd ‘O s tstets dzd O IOCtY L L OB telzH dzj dzdz
BjLYJjCtsH ) dzOo C sdzd h dz' s Bz MdtejHtsoadh ",
Is 4 tc stiz@® d3' y dzd 2 OdzO dz' L Mz yoOmdats’ J dzi e i Is(d
fd ted H thlp 3H11]J

10 20 MmMbsdz slsw ¢ dzr ¢ Mls! dgOMj dzj dazdzv
7 d3dzteH . dzsHj2, 9o b2 yj yom, eodttsddyls
dZzOW sts @ Ouewojtis'd Wddfdag o L dzOydzj 4§ slsj f dz' dzdgv € «
Bkztcjo' o ObdktsmWjt', feo]jd sO e teh j
YydmlsO HBs d&OoeSCtdkzdhdy sets MjtijHBadh O, Odz;
LEtO d oBdzO MEC AZOHO* BAZJL!' ¢ 55 % [ 7

UQq’d3 yqddesdz, MmMkzyoOmded?2 Isjrdetscj dzj L Hlsfr]cf
mMjtejHtsadh j ' fslstc' Bdets totsL 9 do Olsd, fJteh
MitcijHtsodh O Isjrndsdzse ' sO¢" wC: wHjtodzlz
lsG) a‘lststsalz-&j.dthGGJlquIz [ 1

1 mj dd & | 910dg@zy J dedz? BRO' Odestesy tsc j dzdzj
M tod H BaqﬁG) we g 2 &jcOf sdz MO~ sO f tofs

101


mailto:Державна%20установа
mailto:Державна%20установа

jcOlztcO LiEOWzZ b dfz@m" o dgOdzlz ‘'L ' dz' My
tcQ dg MjtojHdy tsto’ YdzO Is j 3 | Hc'OdR/Z"el®’ I t
Hits 19Q 1B[12kzr MJjOf tod & dzOH , sjtf dztseo j L OB
Cts tesfilsy ' HBs 20501 @@L odsdets LB dzt b
y' &esBz L O HOdddd L 2005 HEts 2020
1) . A ®OE'sMls o sidsaz0as tdiz iyl .
ydzdoddz IsOC sy ‘ Odzstetsf 56 j dzdzO L d3' dzC
"9 Odzdz’ OlsdssmW j tod, smMsedzdo s dzO o df
odzv‘ Ist MW o Is Odzj dzdz ' sHiso S 9 ¢ dals
jteOkztcd dzO HzIs® cdig AsHiASA] € td ts LolteEdis d €
jdz2 Mo btcotet GIDddE. LesedE dJlss @Y Olda®
| dzj dz' SO L dzZORBBHWIS! Mw dzO BJjtej 6 OR At
ssted ftod Bjtejetsoadn ' oadeddz d'o jdachridde
E fMistsdz' sls* * Istsdilz IstejBO L dzOydets L dzj ¢

Q—.

FRIOQAFA——0O0cg
IS 2503

cEgEn=g — Toogn
g0 & o
T U1 o=

"8 0

—
o
@]

T, °C
40

NS
o

w
)
1
1
\

30

o ——
—
—
—
—

e
—
w—

N
o

20

10 — L mweepme==] 10

-10
2005 2010 2015 2020 2022 2025
Yac, poku

_______ T o o i 1) i ]| i e

t B0 jBRBSHJZOB YydzO© jotsdzt y' v OlsdismMWjted o 0u¢
] fdzse " Miss 8O L " dzO Is] d3f ij dpCNishipceddO dif fidufte dg, dsdas
31 B dp BOMA dgs &z0 4 d hY teisdgdedzEsp ' Mist b ' C: o' H 4
tG . s 10 Is 9 2020 t. uvkls, fjth LO afny,?‘%us‘ dz
o 05 . HE dzd GwOHEM o Ldedstos Gls dPONRQ) tots. 0 §
H .

z2HB dlsOdedzgy odte’ h j dedew (tetsBdzy dzd dz' € o
stej BO fjth LO offj tatdsHdIsd Ol@smMW jttkz
My sH® 9 0Isdmw dz0  ts9 J§ tcdzj dzdzW L d o5 tddz@n dstx
fsH ' Bdedr 263z o k' @ IsO BOCIKj¥®" 2. oustsa
BzHEIS! d3j &7, 8]. ~eostc’ Isd

Mmsyo yj2 o'tk My BEHJ] E Isc;u’dzq’: l]’th{di
dzddz o stcOIsdm! . 1 Oydzdodds tojL zdz' sOlssdyz Y

102



' ¢ §se e @0 jodedarj A, H AR H AW Y’ B § slste

CwO dg, WGCO BbkH] Mit"wdrso OO dzO hodHS 2
udfmlsd = aqH'a jdjecisdtd, LOCdR wC MmEd
L O¢ Odz d3lz L tg sty © dzdfts suAidds 0 STls' ,  Ocdzj 5O
ud fd "2 Ce s .

leuOfr]dz,q’Q Isj mdese j dzj L L dzOydzs L OB telzH dz¥ °
L 2020 stk tGlSLE)CdeIZSff]W CBtetsdzO9 ' telzMm, h s
SOC Y HB Nilststtd3 o dzjpdzd@Vs daziii e d SIS Isd@D  f s
o' adz" Mo ' Isesczizts H Y jcOdE®OL @dig Qls & v B Ptc dzlz |
SOCtsYy odiBtedmMissoabkzo Olsd MBdw ydzz SO 9 ' IStese

[ " jOlskztcO:
1.1 Otg! W ls@te OH yPIs: fjtcar 2 oj¢C: ftosdL dztfH Mis § 5 dzls &
ftesBdzj &3 [/ / 1 iWdLrdyjmed2-184ztcdzOdz, 2006. T. 2¢€
2.1 jdzjoyjo [B. . dWdfdH stcOydtsdedetsds 6 jdzaj L dMj § L HAz]
B Mststesy Hjded?2 vS P EHBsYE sis ©d s RHOOWIS o &k j2d3dzY o .

3. 4 dzjca yd s fid.o @Y teulitsyH d dzOBd Uj ME d2 OdzOdzdL Mtso tej o
odzdwdzdw dz0 Sty Os ks MejHlz. [/ / ¢ Stdse’ YydzO
1B8. d2OE¢. 1tOy’ , i O @F0eTwE.A. 1A5m0OLSE ' o :

4, 1 jdzjoyjoe t.c.. 1 82 Yd dzSds uHitde B3ts,H d d2PdiFJECO uwE QL 59 tS¢C
sCtkzyO0sh j2 MjHj. sdjo: 10¢. 1 2483C 0O, 2007. =z

51 jdzieyde t.c., 1d&Ooyeps l$4tad31chf5d;@;o[5qﬁu4dﬁQsts;>a 1RO 50
s CIstsdzd C4dJ WwdedLisf ftdatf@dz, 2 0 1 6136. ~ 4. 118

6.1 jdz ayd oy gl . UJdZOI’JtGdSOdZJ.(I)., rtsdzzn j dz2€ s [ .
UjtodBsHddZOBdC O o9adSdH" 9 btsSMmdyddrs toj ytseoddz 0o ls
et tesmMdzddzOdikd. // 1B. dOkzSCsodrns PRy P MB & gy
2018, l .-73.2 8. o . 6 6

7..chdZ‘8l|JS tc. w ., 1. w. 1 &Z0y e 1. w, Il dmtsilsj dz¢
[drOd ygj dz2€ 5 w. w. , 1 jstetso O ufj o3t H ¢ dzGu3' -y dzO®
WOdzj esL 52! €O  jotsdzs y' W 9 Jtndz R GJjMmWjtc: Ol
B' tsMW jjtaxdzty ¢/ ydad 2 Ny ztod@®dz, 2020. -~ 2 . 18

8.1 Jdzjoayie@cg . 1. R. , I d ~fQdz! Wadaesitslz 5. 1 R. A ., ]

I dmslsjdSts [. 0., v hddeOdBd wj. RS d2 OdzOdzdL L ot
tdzgjteejlsdscd d Jj4 odzdwWddj d&Oj f O] fte)filigsns
CstesdzOo diezMO®, d L OOy j dzdy B 'diakizd®® H j @20 Hf WHA[Z0 f
[ ") dzOtcsH des-f cOWOG QB CtsdW jtojdzy' ° ¢ SBdzise ' yd
o dtc' h jiiBHEveE (2 (26 C. 3642.

9. 1 dzOdzj 48 @zydjSogesf.¢ sdH j cL. HO2HY jMlse. sdlsO2: 200

10, 1 sdzddgs hgOw Sddkdw. f.: c¢fde, 1974. 846 f.

110 edetsy ddz R. , ) mtsuasg e RR OBMO. [ . : 1 e tej i,

12 " Mytswedsy O h jj tlsjfdzjddy // YktedzOdzlg| OC O (
13. Vse.energy://news/patews/electro/1037électricity-2019.

103



urs 622.83.325

fAwyrs¢ wuvovlpirc rr4o1oAwwy qwta?sf1f |
IR f1uouvsuv JTuovjguwf /g
] Odzj &z} . K .d 2
wdzmilsdlskzls ¢jtsn" " d3F ', o dzgj cOdzse’ °~ SO kI
1 01 v € Q@ o tePalemsky@gmail.com

THE ASSESSMENT OF THE DEGREE OF DEGASATION OF ROCKS
DURING COAL MINING
HalemskyiP. V.
M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation of NAS
of Ukraine, Kyiv, Ukrainegalemsky@gmail.com

A method for the assessment of the degree of degassing of rocks during coal mining is proposed.
The effect of mine degassingas taken into account. The method is to prevent coal and gas
outburstsin the Central region of Donbas. There is also a method for assessing the impact of
treatment on the environmeib. addition,this method is for assessing the impact of mining on the
environment.
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THE CURRENT STATE KRI VBASGS MI NE
Hubina V., Zabororsky V.
State I nstitution fAThe I nstitute of
Uk r a iKyiveUkraine,zaborovskyv@ukr.net

The paper analyzes the current state of rock dumps located on the territoeykoivoy Rog iron

ore basin. The following parameters have been analyzed: the number of dumps of operating
enterprises (mines), types of rocks for each enterprise, features of their mineral composition,
volumes (number) of accumulated rocks, areas oeduipy dumps. Dumps have been established
that exist on the ground, but not taken into account by the state statistics of Ukraine, in connection
with the change of the state and the owners of the mines.
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ORGANIZATIONAL ASPECTS OF RESEARCH OF THE BLACK SEA
WATER AREA BOTTOM SEDIMENTS POLLUTION BY PLASTIC WASTE
YemelianoWw., Nagedkin Ye, Kukovska T, MytrofanovaO.
SSI AMar i GeoEcoCe®mKyw®,rrva®@rmasSgomda Ukr ai n

To a number of negative changes in the state of the environment on a global scale in recent decades
has been added the problem of waste synthetic materials large amocumsulation both within

land and marine waters. Plastic waste and microplastics are present in all major components of the
world's oceans, such as water column, surface bottom sediments and biological objects. Studies of
waste volumes, composition andstdibution dynamics in the Black Sea Ukrainian sector should

take into account a number of regional features, which are related to the territory geographical
characteristics and pollution sources intensity.
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RISKS (TECTONIC FACTOR) DURING CONSTRUCTION OF THE
CASNADE OF UPPER DISTRICT HYDROPOWER PLANTS (HPP)
Zhovinsky E.Ya., Kryuchenkd.O.
M. P. Semenenko Institute of geochemistry, mineralogy and ore formation NAS of
Ukraine, Kyiv,zhovinsky@ukr.net, nataliya.kryuchenko@gmail.com

The project of creating a hydroelectric power station of average power in the Upper Dniester basin
is analyzed in relation to the tectonic factor. The tectonic scheme of the area of work is presented,
indicating the location of the plaed hydroelectric power plants. It was found that HPR are
located at the nodes of tectonic faults, HEB within the influence of faults. It was found that the
confirmation of the presence of zones of tectonic disturbances are mineral.gpangesions are

made on the need to carefully investigate the tectonic factor during the planned construction of the
Upper Dniester HPP cascade.
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MONITORING OBSERVATIONS ON THE CONDITION OF URBAN SOILS
(ON THE EXAMPLE OF KYI1V)
Zhuk O.A.
M. P. Semenenko Institute géochemistry, mineralogy and ore formation NAS o
Ukraine, Kyiv,igmof.zhuk@gmail.com

This article the results of lithochemical studies of urban agglomerations are prdsests.
established that in éhpresence of an organic component in surface sediments, Zn is transformed
into more mobile ones, and Cu and iPinto less mobile compound¥he necessity of complex
studyof laws of distribution and behavior of chemical elements in soils is considered.
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CONCEPTUAL MODEL OF THE URANIUM MILL TAILING AS A
SOURCE OF RADIOLOGICAL AND TOXICOLOGICAL IMPACTS ON
THE HYDROGEOLOGICAL ENVIRONMENT
Zanoz B., BugaD., Kubko Yu.
Institute of Geological Sciees of NAS of Ukraine, Kyiv, Ukraine,
bzanoz@gmail.com

On the basis of monitoring data, field studies and hydraulic testing the hydrological and
geochemical mechanisms and factors that govern thenggation proceses of radioactive (U
238|234) and chemical (Mn) contaminants from the uranium tailings to groundwater and surface
water are qualitatively and quantitatively assessed. It is shownrthatdyvater pollution is caused

by the zone of secondary contaminatioh the geological environment, formed during the
operational period. Protective factors are represented by sorption, dispersion and significant dilution
of groundwater in surface water. For Mn, mobility in surface waters is likely to be further limited
by the redox barrier in the groundwatarrface water system.
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ECOGEOCHEMICAL STATE OF THE SOIL OF TOURI ST
ROUTES SHATSK NATION AL NATURAL PARK
Zlobina K.
M. P. Semenenko Institutd geochemistry, mineralogy and ore formation NAS of
Ukraine, Kyiv,zlobina@nas.gov.ua

On the territory of the Shatsk National Natural Park, the landscapes of the Volyn Polesie are
protected. Despite the growing reational load, the territory of the park has been insufficiently
studied from the standpoint of soil geochemistry. The correspondence of the content of heavy
metals in soils to the regional background has been established. In terms of the cation exchange
capacity, the soil of tourist trails corresponds to the background va&tgekgical trail soils are
potentially vulnerable to heavy metal pollution.
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ECOGEOCHEMICAL STATE OF SOILS AND NATURAL WATERS IN THE
ZONE OF INFLUENCE OF THE LANDFILL ON THE EXAMPLE OF THE
LANDFILL FOR SOLID H OUSEHOLD WASTE
Zlobina K., Kuraieval .}, KoshlyakovaT .}, AzimovO.?
M. P. Semenenko Institute geochemistry, mineralogy and ore formation NAS of
Ukraine, Kyiv,zlobina@nas.gov.y&i4412674@gmail.com
“Scientific Centre for Aerospace Research of the E#BS, NAS of Ukraine, Kyiv,
Ukraine,azimov@casre.kiev.ua

In water samples from the territories affected by the solid waste disposal site, an increased content
of macrocomponents and heavy metals is noted 18020 of cases. The use of these waters for
domestic water supply should be limited. Behind the addition of analytical methods, the
technogenic transformation of the physical and chemical characteristics of the soils has been fixed.
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MODERN HORIZONTAL MOVEMENTS OF THE CRUST IN THE ZONE
OF THE OASH DEEP FRACTURE: SEISMIC ASPECT
IgnatyshynV.V."? IhnatyshynA.V.}, VerbytskyS.T.}, IgnatyshynM.B.*
'S.1.Subbotin Institute of GeophysibAS of Ukraine Kyiv, Ukraine,
rgstrsl962@.ua
“Ferenc Rakoczi Il Transcarpathian Hungarian College of Higherdfidn,
Berehove, Ukrainagstrs1962@ukr.net

The results of studying seismotectonic processes in the Transcarpathian internal depression
according to the results of geophysical monitoring on the territory of theatb@&an geodynamic

landfill and important results of deformometric measurements of parameters of modern horizontal
crustal movements in the zone of the Oash deep fault in 2020 are presented. The importance of the
research is due to the long period of setscalm in the Transcarpathian internal depression 2015
2020). Seismicity increases during periods of intense crustal movements, in particular during rock
compression, which confirms the results of last year's observations and is a necessary factor in
sdving environmental problems of Transcarpathia.
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RETROSPECTIVE SPACE MONITORING OF CHANGE IN THE AREA OF
THE GEOLOGICAL ENVIRONMENT,
DISTURBED IN THE MINING OF ANDESITE -BASALT
(SILTSE DEPOSIT, TRANSCARPATHIAN REGION )
Kovalchuk M.S., Kroshko Yu.V.
Institute of Geological Sciences of the NAS of Ukraine, Kyiv, Ukraine
kms1964@ukr.neykrosh.79@ukr.net

Brief information onthe conditions of occurrence, age, material composition and structural features
of andesitebasalts of the Siltsevske deposit in the Transcarpathian region is Based on the
analysis of space images from different times, the change in the areagebtbgical environment
disturbed by the extraction of andedit@salts was traced. It is established that the area of disturbed
geological environment during 192020 decreased due to the decrease in the intensity of andesite
basalt production, reclamati of disturbed areas and their natural restoration.
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PECULARITIES OF MICROELEMENT COMPOSITION OF POTABLE
GROUNDWATER IN KOROSTYSHIV DISTRICT OF ZHYTOMYR
REGION
Koshliakova, T.O., Kuraieva.,V., Zlobina, K.S.
M. P. Semenenko Institute géochemistry, mineralogy and ore formation NAS of
Ukraing Kyiv, Ukraine,tatianakoshliakov@gmail.com

The purpose of the research was to study microeleemmposition of potable groundwater in
Korostyshiv district of Zhytomyr region in terms of potential threats to human h€althparison

of biologically significant concentrations (BSC) of the main groundwater trace elements with the
content of microelenmds determined during the study, allowed to identify features: in the studied
waters there is an excess of such elements as Sr andsB#icient elements such as Li, V, Mn,

Co, Ni, Cu, Zn, As, Cd and Pb were detecidte results obtained may be usetujustify the need

to adjust the diet of local residents through the additional use of vitamin and mineral complexes.
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HEAVY METALS IN THE SOILS OF THE TERRITORY OF INFLUENCE
OF THE PLANNED ACTIVITY OF CONSTRUCTION OF THE CASCADE
OF THE UPPER DNISTER HYDROELECTRIC POWER PLANT (HPP)
Kryuchenkqg N.O., Zhovinsky E.Ya.

M. P. Semenenko Institute géochemistry, mineralogy and ore formathAS of
Ukraine

The content o f g d, Hg, Zn, ddiof the @lanned activityadf ) [
construction of the cascade of Upper Dniester HPPs is analyzed. The increased content of Cd, Hg in
soils is established and the scheme of their distribution is constructed. The industries that pollute the
soi l mecheercalyg, eagemi cal and petrochemica
emphasized that with anthropogenic receipt of Cd, Hg are included in the natural cycle, which can
affect the state of the ecosystem of reservoirs.
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BIOGEOCHEMICAL FEATURES OF TECHNOGENIC CONTAMINATED

SOILS
Kuraieva, 1.V, Koshliakova, T.J, Zlobina, K.S}, Musich, O.G?,
Loktionova,O.P?
M. P. Semenenko Institute géochemistry, mineralogy and ore formation NAS of
Ukraine, Kyiv, UkraineKI4412674@gmail.com

‘Sate Institution c¢lnstitut ofUkrdineRyiv,i r on

Ukraine

The analysis of the influence of heavy metals on the mycocenosis of techrogetaiminated

soils of Ukraine is performed. The results of research work on the in8uahpollutants on the
biological parameters of soils near ferrous and nonferrous metallurgy enterprises, as well as within
the urban soil are summarized. The obtained results can be useful for the development of a system
for monitoring the state of theneironment and making predictions about the toxic effects of heavy
metals on biota in general.
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TRANSFORMATION OF HEAVY METALS COMPOUNDS IN BIOINERT
SYSTEMS UNDER THE CONDITIONS OF TECHNOGENESIS
Kuraieva, I.V.

M. P. Semenenko Institute géochemistry, mineralogy and ore formatadrithe
National Academy of Sciences of Ukrajmgyiv, KI4412674@gmail.com

The methodological substantiation and the main results of studying of geochemical transformation
of heavy metal compounds in environmental systems are presented. The range foiviams

and ways to overcome them in conducting thorough ecological and geochemical studies of key
components of the environment is outlined. It is emphasized that such studies can be used both to
predict the ecological situation, to identify natural anen- made geochemical fields, and to
prevent the entry of pollutants into vital human environmental systems.
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HEAVY METALS IN SURF ACE WATER AND BOTTOM SEDIMENTS
OF UKRAINE RIVER BAS INS: BACKGROUND CONT ENT
AND PECULARITIES OF DISTRIBUTION
Lyuta N.G.
Institute of Geology, Taras Shevchenko National University of Kiyiy,
Ukraine,nlyuta@ukr.net

The article examines the regional regularities of heavy metals distribution in bottom sediments and
surfacewater. The studies made it possible to determine the peculiarities of lead, zinc, copper,
nickel and cobalt distribution in surface water of Ukraine rivers (within river basins and sub
basins), to compare the background content of these metals in watéottomh sediments, to
determine their water migration coefficients within river basins-{g#gins). Different patterns of
surface waters chemical composition formation within the platform and mototded areas were
noted. The results can be used fegional assessments of water bodies quality status and for
informational support of surface and groundwater monitoring.
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ECOLOGICAL STATE OF THE NATURAL ENVIRONMENT IN
CONNECTION WITH THE INFLUENCE OF TECHNOGENIC FACILITIES
OF LYSYCHANSK -RUBIZHNE INDUSTRIAL HUB
Mikhalkova N.V., Kononerko AV.
V. N. Karazin Kharkiv National UniversifKyiv, Ukraine,
mikhalkovanini@gmail.com

The ecological state of the natural environment components in connection with the impact of
technogenic facilities othe LysychansiRubizhne industrial hub is analysed in the article. The
tendency to reduce the volume of pollutant emissions into the atmosphere is determined. It is
established that surface waters, even in the modern period of "stagnation" of industry, hav
exceeded the maximum allowable concentration of solid residue, contaminated with petroleum
products, S@ CI, Al, Cu, Ni, Mn, Zn and others. The total indicators of soil pollution on the
industrial hub territory are calculated to evaluate the technogewiact. The main pollutants
characteristic of groundwater are given.
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TO THE QUESTION OF ORGANIZATION OF GEOPHYSICAL
MONITORING OF THE HYDROSPHERE OF SOUTHERN KRYVBAS
Nikolaev I.Yu?, Pihylevskyi P.H, Tiapkin { .K.2, Burlakova A.O?
M. P. Semenenko Institute géochemistry, mineralogy and ore formation NAS o
Ukraine, Kyiv, Ukrainenikolaevivan@ukr.net
?S.]. Subbotin Institute of Geophysics NAS of Ukrailigiv, Ukraine,
pigulev@ua.fm
*Dnipro University of Technologybnipro, Ukraine tiapkin.oleh@gmail.com

The effectiveness of repeated (monitoring) electrical exploration for the eatpmral research of

the pollution of underground hydrosphere with liquid mining wasteshewn. Geoelectrical
exploration was started in 2008 near the storage pond of highly mineralized mine and open pit
waters in Svistunovo gorge (Southern Kryvbas). The results of integration of geological and
geophysical methods (taking into account theuiesst of the tectonic structure) made it possible to
identify and vertically research the flooded areas with varying degrees of water salinity and the
paths of its vertical and horizontal migration of highly mineralized mine and open pit waters in
SoutherrKryvbas.
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PESTICIDES USE AND ECOGEOLOGY
Osokina N.P.
Institute of Geological sciences NAS of Ukraine, Kiev, Ukraine,
N.Osokina@gmail.com

Institute of Geological sciences National Academy of Sciences of Ukraimgedcaout
examinations of groundwater and environmental contamination by persistent organochlorine
pesticides: DDT and its metabolites, HCCH and its isomers, aldrin, heptachlor; organophosphoric
pesticides: methaphos, carbophos, phosphamide, phozallomindluo containing pesticides:
trephlane a.o. in different regions of Ukraine. It was established that simultaneously in the same
sample potable waters there could be present up to 8 substances and their metabolites, derivatives
of chemical compounds of @i#frent groups in the concentrations lower than MPC for potable
water; however the total effect of their influence on human body is not studied yet.
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INFLUENCE OF GEOLOGICAL COMPONENT ON THE ENVIRONMENT
UNDER TECHNOGENIC LOADING
Panova O., Pryvalov V.
M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Forni#i8rof
Ukraineg Kyiv, Ukraine,olena.panova@gmail.cqmitaliy.privalov@gmail.com

The article analyzes the impact of tectonic faults on the surface subsidence during underground coal
mining. It is shown that a faultone is not a homogeneous zone of crushing along a single fault
characterized by the presence of fault breccia, gouge, mylonite, but a cluster with a series of
discrete fractures. Structural and kinematic features of these fractures largely determine their
reactivation during mining subsidence. A forecast is given for the involvement of discrete fractures
in the flooding of mines. When a fracture acts as a mass transfer channel, the mechanism of the
impact of faults on environmental load is shown.

ndzlsc:c;dzdz; dz0o Odzls Oy j dedz" dzO 6 et € d 2
o . ltsq’ Yyt sz, 9o L Odzj )y dzsfls’ )
-Ltdg(dmu ‘sz H M dzOH dzs § sW MmMdzd Isd .

‘ G' todzed YytsH'tsB'lzo Hz] Is ®@R2 dg'dAdIs ' wdsdzdf
sOCdn tcO2 tsdz' o HizY J odMmMst O. 1 o
H  dvWde¢d tsHseadh O wW¢ ftodtets
'qu: Je¢tdzse’ ydzd s L &3 da. | HJ
: hts ftsL dzOyo’ Is! mw  dgo

©— 0o F
NgN§&
g_ Q—.

N s

W

&
QO
(O]
7]
=3
(73
Q.
+Q

=)
UT

3&@00;:,;9,«:;0-
g
Q_
g5
oy 07
&

]

J G

Mfedydd”® LshisOdzdzy HIW' ' yd

Yy Odzt dzgd s HBtetsedrmr LORtSH ' ®8 "~ & L O
‘ 3 IstsH d tetsL @& ECE sEB

OL k¥ s+ v, G tsdzts o dzd dbs § H dztlztydgd = dz® O Gl tistel£d Ay, 1S

"HiMEzlsdzsmiIs CJBdtse ' ydzd n dzi SH dztstc’ H dztsfls J

sSdzlstcOMis' o) Yy &3y stsHd HOB [s! odMmMsClz LB
OQIsc{udzlsOfﬁmslsﬁfnls'c;tGYcﬁd:s B' dzt h j t(;cic)dzJI dz° G6J ts

H tesL tcOr 2dzC s d R, sddz Mmddz dz' hj tGlSLE
OCIsdydeddzdd Stcdodddd tM' HOdE ' HJWEBSEdRBOY'

102" dz2h dzjBjLtfjuydzeddzd o f &zOdz tGJG)QIsq’
ctej OCIsd o Oy dgtec t=ls jfCsadlz’ | dzdzv oy do O° Is! fqpw  H
Isj ndztsc j dzdzd 2 R OtOCIsjte ftedyddz, "t od¢ dzd¢

MckCsktocdztse 5 tsMdzOB dzj dedzw [ 1] .

bolssttOdBd flesOROd L 5o Odets 55 tetsL tod o ded -
o' Ldzdr H' dZvWd2C On. ~) O HAOEREdEdz] § ts dg'f tsdnds 4 tc J
odtetsB ¢ On tesL ted o (d tc' HE S 9JdJGdzvHOE Is! z

T

FSQg—-030200
-G T FIOIFGC

&

TOBNODCIOTOFHOGO
©
T
o
N

162


mailto:olena.panova@gmail.com
mailto:vitaliy.privalov@gmail.com
mailto:olena.panova@gmail.com
mailto:vitaliy.privalov@gmail.com

102u®frjls'h4 otsded wodzwe s mMsB 58 L sdzed & C
o j &zd ¢ s C' d& ¢ Mlss HdMStjlsded: L& hko Oy
fstelkzh j dzdtzw BBz HEte dzj dzdz? e’ H, odd
ftsls dgw d3c{ Bjlt' o -8 tadh' M 'zdz'OmE Mls 'dz03 10 3 Ists
#fsmMisjte’ cO" Is! MW HMStjhz PEAsdpbgyiE
sfdsodzedds L &3 hzoOyj &3 Istc’ N d dzOfig§ dzOH B o ddsS G
odesdls! L& dzd HEts dzZsC OyYy' ' LtsfMmjtejHYJdedr

NiBHIYHO-3aXiAHQ CTiHKQ

30 35 M

<+«——— p. baxmyTKka

NAQH NOBEPXHi

{ AP Mss C O WKOc B dZsO sdrtHE AOdykL' (et

l L dzOyj dzdz? BEZHBod Ltsdzd ofdzdekz totsL ted o

ftosedesL s 26t t OCHd® Oy' Mo 1 tis'tczdzg diz
ofdzdoz dzO dzOo C sdm "Wz L Mg ésclf Hispdgilz s j ton
1" H BMsOdzdz" &3 BO' Is! Mw d2O ke 0L 59 @z] d3'IsG tdAD €
fdtejded i dedzv dzjBJ LY Jydedm tej utso d ddz fodedhds |Is
CSLytSH dzsdE ~ & 5 &zOljtOd [ 3].

[fMsB dzd o 5° OCbkzOd¢ dztsfyls yj2?2 odmdese ¢
9" HBEZo O Is! v &OMBseaj LOStEdlslsw hORls dzO
1 " HdgY Islsw tc' o dgv ' HL J d3dzd - 9 tSH JHJ dzJ
dzj € tsdzls tc tstEz! sty 1IOfiAsIE" dz2 toj ytso ddz, o sz yd m

[ 8] tcOEZtcO
1. ltcdo Odzse 1. . 1 Odzs9a © 1 . ¢ . 1l zdzj j o [ .
d&ZzOtclzh jdzd2 o ftejHjdZOR L OMlstetsj dzgder = IsjtctedlIlststed 2
Oy sdzOdz! detsy dmydz'da L s p PldA] i s &f tc d (fetsaej-118.: 1 R, 1
2. Sachsenhofer R.F., Privalov V.A., Panova CBAsin evolution and coal geology of the Donets
Basin (Ukraine, Russia): An overviéwinternational Journal of Coal Geologyol.89, 1
January 20124 .26i 40.

3. Pryvalov V.O., Panova O.A., Pryvalay.V. Geology in Environmental Management Issues of
the Donbas within the Context of Its Forthcoming Restoratipn// dzj tc O dzts|dz' tewgzdi2
2020, (1) '447B85.

163



urs 556. 388

srlirrirAwy Yy fuwy swf?swal Rm 1 fisfpra Rfsqulu m
lwrycrfirrm 1 fr wRIRYOGLHE?s ] Jlrl1¢11t
16wlsOh . ., ULHOdMss Ww.
MOteS " oM €d2 dzOy' tsdz@xpdalzd A . & qz'. aest@ftg;cplsj
L € tc Odnia@®pyatash23@ymail.com igorudalo8@gmail.com

TRENDS OF CHANGES IN QUANTITATIVE INDICATORS OF
CHEMICAL COMPOS ITION OF GROUNDWATER OF SYNYCHA WATER
INTAKE (IZYUM)

Piatash D. R., Udalov I. V.
V. N. Karazin Kharkiv National Universit\Kharkiv, Ukraine,
dmytropyatash123@gmail.comgorudalov8@gmail.com

The article highlights the dynamics of the distribution of hardness and mineralization of
groundwater at the Synycheater intake of the city of Izyum in the Kharkiv region. The detailed
physical and geographical characteristics of the groundwater abstraction area are given. On the
basis of numerical and graphic data the general tendencies of chemical compositionmohreate
explained and forecasts concerning the further vector of movement of the specified indicators are
offered.
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APPLICATION OF MINERAL WATERS "NAFTUSYA" TYPES IN
ENVIRONMENTAL DISASTERS
Shestopalov V.M., Moiseeva N.P., Lesiuk H.V.
Institute of Geology NAS of Ukraine, KyiWmshest@gmail.com

Pollution by industrial waste, pesticides, herbicides, radionuclides, as well as covid damage causes
various pathologies, increases mortality, reduces life expectancy. Mineral waters have a positive
effect on health. They are an alternative to expensive treatment. Mineral waters of Ukraine are
diverse, unique, have many bioactive substances and trace elem®ysare also well studied.

Used in oncology. Their use is investigated to alleviate the state of health after complications of the
disease kovid.
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MINERAL PHASES FORMATION DURING THE OZONATION PROCESS
OF SIMULATORS OF RADIOACTIVELY POLLUTED GASPING WATERS
IN NPP
Shabalin B.G!, Lavrynenko O.M}? Yaroshenko K.K,
Pavlenko O.YWf, Buhera S.P*
!State | nst i tEntironmentalgGeattemistry af thaaNAS 6f Ukraine,
Kyiv, Ukraine, email b_shabalin@ukr.ne
2 1.M. Frantsevych Institute of Material Science Problems of NAS of Ukraine, Kyiv,
Ukraine,alena.lavrynenko@gmail.com

During the ozonation process of model simulasmiutions of trap waters of NPPs equipped with
WWER, nanoparticles of lepidocrocite and goethite with an admixture of ferrispinel and a
significant content of amorplus component are formed as a part of the mineral sediment. The
percentage of components can be traced to a number: Mn> Fe> Co> Sr> Na> Mg, that agrees with
the stability constants of EDTA chelate complexes. During the ozonation process:)c(Mn
decreaseby 94.3%, c(C®") - by 6%,*'Cs activity decreases by 26%, aifr- by 15.7%.

In Ukrainian nuclear power plants exists the situation with regard to the
management of liquid radioactive waste (LRW) and sewage (SRW) that is
characterized by the lack of aomplete technological cycle. Therefore, the
development and implementation of new technologies for LRW management at
existing NPPs and during the decommissioning and commissioning of new power
units is a very important task. In the modern choice of t@dgncal schemes for
LRW NPP processing, preference is given to sedimentatgotion technology,
which involves the destruction of organic complex compounds of gutters by
oxidation methods [1, 2] (the most effective of which is ozonation [4]).

The composion of LRW of all NPPs of Ukraine practically does not differ from
each other and, according to the content of macro components, is represented by
sodium salts and detergents of anionic nature. Radioactive substances of trap waters
are in the form of hydted and complex ions, neutral molecules and colloidal
particles. The main radionuclides are uranium fission products in uraniumf{@$
and *°Sr and activation products °°Co, **Mn. The radiation background of both
operational LRW and waste remaigiduring the dismantling of NPP power units is
determined by the isotop&%o (T, = 5.27 years) anf'Cs (T = 30.17 years) [2].
During the operation of the reactor, the activity®®@o is about 90% of the total
activity of corrosion deposits®’Cs and *°Sr isotopes are characterized by an ionic
form of being in stagnant waters. Radionuclfd@s and>*Mn form complexes with
EDTA and oxalic acid.

The purpose of the work: to investigate the mineral (phase) composition of
sediments obtained during oadion of model solutionssimulators of ladder waters
of NPPs equipped with WWER reactors.

Objects and methods of the research

For the experimental study, the composition of the model solution of SRW was
calculated according to the data of the averageposition of LRW of four NPPs of
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Ukraine with WWER type reactors [5]. Ozonation of the model solution was
performed at a pH=11.5, and a temperature T€6®]. The destructiondegree of
organic complexes was determined by the dichromate method of chemyganox
demand (HSC). During the ozonation process, a decrease in the HSC value from 960
to 18 mgG/dnT was observed. The content of dissolved oxygen in ozonation is from
52 to 57%; the relative percentage of radioactive concentrate (sedimen).8%.5
(0.5:0.8 mg/cn).

The phase composition of the obtained samples was performeerdy phase
analysis (xray diffraction). Studies of the morphology of the samples and their
elemental composition were carried out by scanning electron microscopy (SEM) and
electon dispersion spectroscopy (EMF).

Results and discussion
Il n the ozonationprocess ofthe TRVmMmo:

destruction takes part with further dispersed phaseformation, which includes the
isotopes’®Co, **Mn and*Fe. According to Xray diffraction (Fig. 1a), the sediment
consists of iron phases ofoxyhydroxideepidocrocitell-F e OOH ( JCPDBbS #
0098) and goethite-F e OOH ( J C P B3) with an adiikture of ferrispinel,
probably maghemite-Fe 2 O3 ( J C P-0/S5), #vhich givds the precipitate
magnetic properties. The resulting precipitate is characterized by nanométde par
size and a significant amor phous compoc
samples assumes the presence of mainsaltscrystal hydrates of the mixed composition,
including ironlayered double hydroxides.
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Figure 1- The composition and manplogy of the sediment obtained by ozonation of the m
solution of TRV: & diffraction pattern, b SEM image. Symbols: 4goethite; 2- lepidocrocite;
3-Fe (Il)-Fe (lll) LDH (Green Rust).

The SEM image of the sediment (Fig. 1b) shows fine pestiof spheres of
spherical metals with a size of-30 nm, associated in dense misiged aggregates
and their associates of different configurations with a size o2500nm. Plate form
structures belong to layered double hydroxides (LDH) of mixed ositipn, in
particular FeCo [3] and oxyhydroxides of iron goethite and lepidocrocite. The
probable mechanism of phase formation is the joint precipitation of dissolved organic
components and the sedimentpolycondensation, accompanied by adsorption
proceses.
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The percentage number of components (by weight and atomic) in the sediments
builds the order: Mn> Fe> Co> Sr> Na> Mg (Table 1), which is consistent with the
stability constants of chelated EDTA complexes. The precipitates formed during
alkaline ozonabn are the most effective in capturing manganese ions and the least
effective in cobalt ions, which is probably due to its presence in solution in the form
of strong organic complexes with EDTA and oxalate ions. The amount of adsorption
of radionuclides®’Cs and®Sr on sediments is insignificant, so during the cesium and
strontiumozonation about #&0% remains in solution.

Table 1-El ement al composition of sediments obtain
(according to EMF).

C [0 [Na [Mg |Si |K [ca [Mn [Fe [Co [Sr |[Total
Mass%

705 6,73 098 055 -* - - 4401 20,05 17,79 2,84 100,00
Atomic %
2287 16,9 166 0,88 - - - 31,20 13,98 11,76 1,26 100,00

* 1 not detected

Thus, during the model solutionso 02z«
which contain organic components (oxalic acid and EDTA), there is a joint
deposition of iron and manganese hydroxides and adsorption of metal aguaforms
(cesium, strontium) on the surface of ferrous minerals. This is accompanied by
oxidation of organic componés and a decrease in the concentration of manganese
ions by 94.3% and cobalt by 6%, a decreasiti§s activity of by 26% andSr
activity by 15.7%.
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In article shown results the chemical, mineral and granulometric composition of natural and
modi fied by soda bentonite clays from Cher ka:
diffractograms, differemal heating curves, IR spectra and features'8€s sorption. It is
determined that sorption degree f&YCs on the modified samples exceeds 90%, for natural
bentonitei about 85% On both types of bentonite with increasing of contact time with model
solution and pH, there is a redistribution of wagetuble, iorexchange and fixed forms of
radionuclides and the part of the latter that do not participate in migration processes increases,
which indicates the ability of bentonites to effectively immobiliadionuclides for a long time.
Investigated bentonite clays can serve as material for creatingmnétion barriers for
surface/subsurface storage facilities for RW disposal.

The problem of safe disposal of radioactive wastes (RW) is extremely importa
for Ukraine due to the accumulation of significant amount of unconditioned waste.
According to [1], about 3.45 million fIRW have been accumulated, of which about
3.3 million nT (96%) are of emergency origin.

According to national legislation [2] theege 4 classes of waste and 4 types of
facilities: "surface" (building or trenches on the earth's surface),-Sugtace" (at a
depth of several tens of meters), "at intermediate depths" from a few tens to hundreds
of met ers fr om t Hagicale @sualy a s deptln of imare #hgan "
100 meters).

Terms of design, construction and commissioning of disposal facilities for
different classes of RW vary from several tens to more than 100 years. The average
life cycle of facility (from the initial sige to the active control phase) is
300- 500years for LLW and shottved ILW [3].

Disposal in surface/subsurface facilities

Main sources of contamination of the Chornobyl Exclusion Zone (CZV) are RW
accumulated in temporary RW localisation sites, RWabsal sites [4] and will be
accumulated in storage facilities that are currently put into operation such as
ATRVO, 2DRVand ARSOPSTRVO or wi | | be C
according to the general site plan of the "Vector" complex. The main foculs dfeou
on the engineering barriers system (EBS) to prevent RW from contact with
groundwater and the retention of radionuclides in the disposal site, even if such
contact occurs. The main requirement for EBS materials is geological compatibility
with geologcal environment of disposal sites. Clays meet this requirement to the
greatest extent, in particular, as a component of the underlying barrier. Considering
relatively large disposal area and the correspondingly large volumes of bentonite
clays, the choicef clays is based on the use of cheap natural clays or modified with
available reagents for modification, which do not require complex technological
equipment.

(
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I n the repositories of the AVectoro
impact EBS is foreeen, where the main component for preventing contact of RW
with groundwater is multilayer underlying screkrihe lower sorption layer of the
repository with underlying clay. Today, methods for predicting the behaviour of
underlying clay (as well as oth&BS materials) are usually used to assess facility
safety, guided by extremely conservative (pessimistic) assessments of EBS
degradation, due to significant gaps in data on RW characteristics, lack of regulatory
requirements for clays as EBS componentg;luding the main indicators of
composition and physicochemical properties.

Results and discussion

We studied the chemical, mineral and granulometric composition of bentonite
clays in the natural state and industrially modified with soda @BA the
compsition of exchange cations (“agee,r kas
diffractograms, differential heating curves (in air), IR spectra. In the static mode, the
kinetics of sorption of*'Cs by natural and PBR0 samples of bentonite clays from
mo d e | groundwater solutions from RW di
different pH, taking into account the degradation of cement as a component of EBS
over time in contact with water at room temperature and solution mineralization.

It is determind that the value of the sorption degree (S) fS€s on the
modified samples exceeds 90%, for natural bentonite this figure is lower (about
83-85%) (Fig.1). On both types of bentonite with increasing of contact time with
aqueous solution and pH, thasea redistribution of watesoluble, iorexchange and
fixed forms of radionuclides and the part of the latter that do not participate in
migration processes increases (Fig. 2), which indicates the ability of bentonites to
effectively immobilize radionudlies for a long time. It is shown that IN#odified
bentonite has a higher proportion of sorption in ion exchange and fixed form in
comparison with the natural one and increases the environmental safety of storage.
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Figure1 i **'Cs sorption rate dependmnon time(Q and equilibrium values of sorption rate on
solution pH(b) (without mixing).

It should be kept in mind the processes of ion exchange of Na for Ca, which will

eventually occur in Nanodified bentonite (PBA0), and its conversion over time
into a Caform close to natural bentonite.
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Figure 2i The results of total sorption rate of the radionuchitf€s and its various forms by
natural (@) andNenodi fi ed (b)) Cher kasokyi bentonite fr.
pH.

The advantages of usimgtural bentonites to build disposal facility barriers are
also related to the stability of their properties over time and the ability to predict
potential changes in ariltration and antimigration properties in the operation of
underlying barriers, agvidenced by archaeological findings [9]he stability of
bentonite is confirmed by the results of thermodynamic modelling [6].

Thus, bentonite clays of Cherkasobke
for creating antimigration barriers of the™ and I stages of surface / nesurface
storage facilities for RW disposal at
time, the question of practical appl i ce

accurate predictions of disposal of Chalogl origin RW requires further laboratory
study of physicochemical properties and sorptlesorption characteristics of
bentonite clay to other fission products and actinides of nuclear-fpetential
pollutants.

References
1. Deep Geologic Disposalsl place in the fuel cycle & global progress. SeminaKyiv
12-13June2017. Stefan Mayer, Waste, Technology Section/Division of Nuclear Fuel Cycle
and Waste Technology Nuclear Energy Department.

2. ¢cPro vnesennia zmin d o ang iskxchogohudogkanklennia d a v
zakonodavstva z pytano povodzhenni2@BIX. z r e
17 October2019.

3. Monitoring of geological disposal facilitiesTechnical and societal Aspects NEA Report /
NEA/ RWM/ R(2014)2, 2014. 72 .

4 . C h eskam &@dbagtiofé. Pod red. V.H. Bariahtara. Kyiv: Naukova dumka, 199%,. 368

5. 14th Natural Analogue Working Group Workshop (NAWG14). Abstract BodRlkiluoto,
Finland, 9- 11 June 2015.169 p.

6. Sabodina M.N. Zakonomernosti povedeniia radionuklidpi sozdanii tehnogenro
geohi micheskogo baréera na 0 Radiohmeia. vtoiefarat Sp e
dissertatsii na soiskanie uchenoi stepeni kandidata himicheskih nauk. Moscow, 2008. 27 p.

175



UDK 504.064.3:(550.4:5461.34)(477.62)
GEOCHEM ICAL EVALUATION OF TECHNOGENIC DISTURBED
GEOSYSTEMS OF DONBAS
Splodytel A. Q.Kuraieva I. V.
M.P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation NAS of
Ukraing Kyiv, Ukraine,asplodytel@gmail.cm

Donbas is one of the most problematic industrial regions of Ukraine in terms of ecology. Armed
conflict, which has started in 2014, caused new ecological threats in the region. This study provides
an analysis of the chemical contamination of the gd¢esys of this territory. The objects under
research are the geosystems of excessive technogenic influence on the geosystems of this territory.
Chemical and analytical research was conducted by the methods of plasma mass spectrometry
analysis, the potentiortre&c¢ method using acetate ammonium buffer extract from pH 4,8, and
others.

Complexity of the problem of studying technogenic pressure on geosystems is
caused by the multrariance reactions of the natural environment as an integral
system. Technogenic emenmental pressure is excessive, in many regions,
catastrophic, In Ukraine. One of the difficult, ecologically problematic regions is
Donbas is the country's largest industrial regsdroal mining. The armed conflict,
which continues on this territoryiraady from 2014, among other issues, has also
become a cause of new environmental threats in the region. Donbas study
environmental problems complicated by difficult access to many territories, the
inability to perform fultfledged experimental work andbt@in the necessary
information.

This article discusses such aspects of the problem as pollution of the local
environment due to military activities

Donetsk economic region, which includes Luhansk and Donetsk regions,
traditionally belongs to the mosted industrial regions of Ukraindhe ecological
condition of the territory of Donbas during the Soviet period was estimated as critical
and belongs to the zone of ecological emergency. Intensive coal mining on an area of
8 (ths sg km) led to subsidencef the soil surface by an average of-2.5n, 600
km3 of the rock massif underwent deformatj@r8]. The liquidation of mines as part
of the restructuring of the coal industry has caused a number of negative
environmental consequences of mining. The comaon of the impact of heavy
industry (chemical, ferrous and nonferrous metallurgy), coal mining and the
consequences of the Asferrorist Operation (ATO) forms a complex set of
environmental problems: disturbance of lands by mining, flooding of mines,
uncontrolled leakage of mineralized and polluted waters, violation of the geodynamic
regime of the earth's crust, air pollution, etc. Extremely acute for Donbas is the
problem of loss of productive land due to the development of industrial development,
which leads to high levels of pollution and soil degradation [1,3].

For the study of soils, points were selected in areas that were directly affected by
hostilities as a result of being hit by ammunition of various calibers, the movement of
military equipmentn the cities of llovaisk and Makiivka. According to the research
data, geochemical anomalies were recorded near the firing positions with the content

176


mailto:asplodytel@gmail.com

of lead in the soil T about 960 mg/ kg,
According to the dataktained, the content of heavy metals in soil samples taken at
the sites of hostilities (mainly in craters within a short time after the cessation of
hostilities), in most cases, exceeded the background value ki/7 ltines, for
samples taken in Sloviansk. systematic excess of 23L3 times was observed for
mercury, vanadium and cadmium in the cities: Shchastia, Debaltsevo, Snizhne. In
rare samples, the background values of the HM content exceeded more than 100
times.

Increased concentrations of biogemlements (mineral forms of Nitrogen and
Phosphorus) were noted in water as the Siverskyi Donets River and other rivers were
studied. A significant increase in the concentration of Ammonium Nitrogen in the
water of the KlebaiByk River, starting from 2015may be a consequence of the
river pollution by sewagg,3].

An increased content of nitrate nitrogen in comparison with the Siverskyi Donets
River was noted in the water of the Kazennyi Torets and Kryvyi Torets rivers: its
content reached 30 mg/dmThis may also indicate water contamination with
nitrogen compounds from wastewater. An increase in copper content was found for
the water in the mouth of the Kazennyi Torets River.

Contamination of the soil cover with heavy metals does not occupy the main
postions in a number of environmental problems of Donbas. This process is not as
obvious as the flooding of the territory and not as dangerous to human life as a
violation of the sanitary and hygienic state of drinking and household water supply
systems. Athe same time, increased concentrations of chemical elements in coal and
rocks lead to the accumulation of heavy metals (HM) in soils to the level of toxic
concentrations. The content of chemical elements in the rocks of mines and industrial
enterprises @&n exceeds the background and MPC. The migration rate of chemical
elements in the soils of industrial areas is much lower than in other environments.
The soil cover reflects lontgrm pollution processes caused by the production
activities of industrial eterprises.

All of the above necessitates the development of methodological approaches to
environmental and geochemical assessment of pollution of industrial areas of Donbas
in the ATO. Since the beginning of the armed conflict, 3,020 potentially darsyerou
objects have been identified in the Donetsk region (about 13% of the total), and 1,220
objects have been identified in the Luhansk region (5% of the total number) [3].

The main methodological and methodical research tool is integrated
environmental angeochemical assessment of area.

Taking into account the conditions prevailing in the region, a scheme of
ecological and geochemical monitoring was developed, which made it possible to
assess the most vulnerable component, critical for ensuring envirohreafety.

When determining the number of samples by regions, landgmagmemical
conditions, sources of anthropogenic impact, the level of functioning of critical
infrastructure facilities were taken into account.

Regional ecological and geochemical emssnents of the vulnerability of the
components of the natural environment were carried out in the process of research by
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Henry Dunant Centre for Humanitarian Dialogu&heir results showed that the
territories for the location of industrial facilitieseacharacterized by an accelerated
migration of pollution located in surface burials of industrial waste and underground
workings. Ecological and geochemical assessments showed that the mines
"Kreminna" SE "Lysychanskvuhillia", "Zolote" SE "Pervomaiskvuhilland the
enterprise "Concern Styrol", "Slovianskyi mashynobudivnyi zavod", "Betonmash",
"Rubizhanskyi trubnyi zavod", "Krasytel"," Luhanska HPP "and others pose a risk of
environmental emergencies in the region.

Separate ecological and geochemical a&ssents of possible impacts of
industrial facilities in the conditions of uncontrolled and controlled activity are
performed. Their results are of a preliminary nature, since the development of
enterprises largely depends on the loamgn operation of heavindustry facilities,
the geomechanical state of the rock mass in the zone otdamgmining, changes in
the mining and geodynamic conditions of hydraulically connected mines, etc.

Considering the above, as well as the loegn existence of geochemical
pollution at industrial enterprises, the conceptual assessment approaches were basec
on taking into account the stabilizing properties of the geological environment.

Further development of this study is supposed to be carried out in two aspects:
the devedpment of the main provisions of the ecological and geochemical
foundations on the basis of domestic and world experience, taking into account
innovative methodologies and in particildhe frame organization of the geological
environment, as well as thatroduction of methodological developments into the
practice of research on the ecological and geochemical assessment of the territories of
military activity of Ukraine on the example of the Luhansk, Sievierodonetsk
Lysychanska ta ToretsKdorlivsko-Yenéekiivska urban agglomerations.
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RELATIONSHIP BETWEEN THE CHARACTERISTICS OF LINEAMENT
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Using the satellite acquisition data (SAD) over the Pryazovia Crystalline Massif area, the Ukrainian
Shield, the landscapdentificationmanifestation for the disjunction dislocations (DD) of the Earth
crust within the Novotroitsk test area prospective to thebesring objects is studied. This area is a

part of the Sou#fibonbas mineragenic zone. Based on the results of striggodynans
interpretation of SAD the conception of character and direction of neotectonic movements and
stresses connected with the DD is created. The studies allowed identifying the spatial patterns for
the endogenous uranium ore occurrences, which are confindge tocal areas undergoing the
geodynamic compression. In addition, the ore occurrences are disposed nearby the quasilinear
extensional structures of higher order, which are paragenetically connected with compression areas.
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IMPACT OF SHEAR DISL OCATIONS ON LOCALIZA TION OF GAS-
DYNAMIC PHENOMENA IN COAL SEDIMENTS
(KRASNOARMIISK MONOC LINE, DONBAS)
Bezruchko K.A%, Diachenko N.C"
YYIGTM of NAS of Ukraine, Dnipro, Ukraingvrvg@meta.ua
’SC MGGID of NAS of Ukraine, Kyiv, Ukrainaatalidyachenko1969@gmail.com

The structurakinematic relationships ithe formation and development of shear dislocations of the
Krasnoarmiisk district of Donbas and their impact on the formation ctigaamic phenomena
(GDP) zones were studied firstly. They based on the developed digital model of the actual tectonic
distutbance of the rock massif on the example of the mining allotments group of Krasnoarmiisk
monocline.The established relationships of the impact of shear tectonics on the formation of GDP
in coal beds are important both by clarifying the mechanism of teptmesis and the nature of
pull-aparts formation (en echelon zones of tension), and by the possibility of using additional
prognostic criteria for searching for accumulations of free methane and its sudden manifestations
(GDP) in coal beds. The applicatiof knowledge of these relationships at mining enterprises will
allow reducing the costs for the struggle against dangerous GDP manifestations and predicting them
reliably.
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TUNGSTATESIN GREISENS OF PERGA ORE FIELD

(UKRAINIAN SHIELD)
Bondarenko SM*| Hrinchenko O.Vf, Kurylo S. *uStepanyuk L.M,
SyomkaV.O.', Belsky V.M!
M. P. Semenenko Institute of Geochemistry, Mineralogy and Ore FormAiSrof
Ukraine, Kyiv, Ukraine, sbond.igmr@gmail.com
“Institute of Geology Taras Shevchenko Nationaldrsity of Kyiv, Ukraine,

3Earth Science Institute of the SABatislava, Slovak Republic,

kurylo.sergiy@gmail.com

Greisen type StV mineralization of Perzhanskee field is confined to theendeexocontac zone of
hydrothermaimetasomatically altered epzhansky lacogranites and grandgorphyries. Here,
tungstates are especially widegbundantin ¢Westere and ¢Quarrye ore manifestations.
Wolframite group minerals are predominant among tungstates. They are represented by end
members of ferberitbubneite series as well as shtolzite and stolmdfenite solid solutions.
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Quite frequently,¢ p at cdi secandary tungstatdolzite and stolzitevulfenite series are
developed among the predominant cassitevitramite mineralization.
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WAYS OF INCREASING THE INDUSTRIAL POTENTIAL OF THE COAL
BRANCH OF THE LVIV -VOLYN COAL BASIN
Buchynska I. V.,Matrofailo M. M.
Institute of Geology and Geochemistry of Combustible Minerals NAS of Ukraine,
Lviv, Ukraine, igggk@mail.lviv.ua

Prospects for increasing the mineraaerce base of the LwVolyn coal basin are associated with

the development of new areas and deep horizons. One of the possible directions is the construction
and operation of mining complexes within the fields of the Stéstern coabearing region. Té

reserves and resources of coal in the region are estimated at more than 2 billion tons. Prospects for
the integrated development of LVB resources associated with the gas content of -iheacogl

strata. Deposits of the L\WVolyn basin can, to a ceitaextent, be considered as complex-gaal.

The Southwestern colkaring region and deep horizons of the basin are especially promising.
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FEATURES OF WATER REDISTRIBUTION IN COAL LAYER I3
SE CC ¢KRASNOLYMANSKAZE
Vergelska V.V.
State institutiorg Sci enti fic Center of Mining
Infrastructure DevelopmeMASo f U k rKgiv, bkeai@e,vvikalO@metaua

The aquifers of the codlearing areas of Donbass represent, in most cases, a systempdé)c
basins of fractured waters, which complicate mining in the workings. Aquifers are associated with
sandstones, limestones, and, less frequently, siltstones. Aquifers of the Krasnoarmeysky coal
mining district of the Donetsk basin. A complex reseangthod was applied, which included the
collection, analysis and generalization of materials of geological survey of coal massifs and mine
waters of the Krasnoarmeysk geologizadustrial district.
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FORMATION OF GAS -SATURATED AREAS IN THE COAL-ROCK
MASSES OF THE DONETS BASIN
Vergelska N.V.
State institution ¢Scientific Center
Infrastructure DevelopmeMASo f U k rKgiv, bkeai@e,vnatdd9@metaua

During the formation of coal seams and their host rockdratite postfformation period, they were
exposed to tectonimagmatic (tectonic) activation. As a result of such rearrangements, the zones
and the amount of hydrocarbons in the formmmhtrock massif changed. The process of
coalification is accompanied bthe release of large amounts of gases and their sorption.
Systematization of basic data on natural gases is due to the need to identify factors that affect the
spatial distribution of gases, the conditions of their migration, the formation of clusters.
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HYDROGEOLOGICAL CRITERIA OF OIL -GAS-BEARING OF THE LVIV
PALEOZOIC FOREDEEP
Harasymchuk, V.Yu., Medvid, H.B., Kost, M.V, Teleguz, O.V.
Instituteof Geology and Geochemistry of Combustible MineNdsS of Ukraine
Kyiv, Ukraine,igggk@mail.lviv.ua

The results of paleohydrogeological reconstructions of sedimentary strata ofPhl@ozoic
Foredeemllowed to outline the zones of paleopyezominimuwisich under favorable structural
tectonic, lithologicalfacial and hydrogeochemical conditions can become zones of gas deposits
formation. The method of baroosmotic analysis of hydrogeological conditions established time
intervals, mechanisms of formatioand preservation of gas fields. Increased values of
hydrogeobarical tension, the presence of a dense network of tectonic faults and existence of gas
fields within the northwestern part of Lvilaleozoic Foredeeplefine it as the most promising in

terms @ oil-gasbearingness.
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USE OF CRITERIA AND METHODS OF SEARCH FOR DIAMOND
DEPOSITS IN UKRAINE, DEVELOPED IN DIAMOND PROVINCES OF
THE WORLD
Heiko Yu. V., BezvynnyiV.P.
State EnterprisgeUkrainian Geological CompasyKyiv, Ukraine,geykoyv@ukr.net

The information on the placement of diamond depositeimihe framework of ancient platforms,
history and methods of searching for diamonds in different countries of the world is given in
comparison with those in Ukraine during the last 50 years. Currently, kimberlites are known on all
continents within platdrms (cratons) with a crystalline basement of the Early Precambrian age.
They are the nuclei of the continents, occupy large parts of their area and are composed of a typical
continental crust with a thickness of-85 km. The lithosphere within them reasha capacity of
150-200 km, and according to some datgp to 400 km. Within the platforms, diamond deposits in
kimberlites are found both within shields (Canada, Brazil, West and South Africa, India, China) and
slabs with a strong sedimentary cover, ethiin addition to sedimentary formations, may include
ladder covers (Yakutia, Arkhangelsk diamemeharing provinces, etc.). Kimberlites have different
ages- from 70 to 1200 million years and, although the most productive era of kimberlite
magmatism is assidered to be the Middle Paleozoic, industrial diaroearing tubes are both
older and younger.
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LITHOPHYSICAL STRUCTURE AND FORECAST OF PROSPECTIVE
OBJECTS I N THE PO¢LEOCENE DEPOSI TS OF T
OF THE BLACK SEA MEGADEPRESSION
1 rigorchuk K. G., 1 nVY.dets V. P.,
Institute of Geolog and Geochemistry of Combustible Minerals of the National
Academy of Sciences of Ukraine, Lyngnidet$3@gmail.com kosagri@ukr.net
lina.balandjuk@gmail.com

Lateral lithological and facial variability of Paleocene deposits has been established. In the eastern
and western parts of the section, limestone bioherm bodies are developed, in the central part
limestonemarkclay formatons of loops and inflowoutflow channels. A model of the lithophysical

structure of Paleocene deposits according to the profile of wells Bezif@ehnialangova2 1

Golitsyna2 T Go | i 13§ $ah@idtaé has been created On the basis of which four pergpect
objects (traps of arch, lithologicallyand tectonically limited types) are localized.
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FEATURES OF RESERVOIR AND RESERVOIR ROCKS DEVELOPMENT
IN THE MIDDLE DEVONIAN DEPOSITS OF THE EAST SARATA OIL
FIELD. PRED OBROGEAN DEPRESSION
1 rigorchuk K.G., 1nidets V. P., Kos
Institute of Geology and Geochemistry of Combustible MineM&lS of Ukraine,
Lviv, vgnidet$3@gmail.com kosagri@ukr.net, myroslavakoshi®ukr.net
koshillesig@gmail.com

The spatial and age variability of localization of hydrocarbon traps, the nature of distribution of
reservoir rocks of different types in the Middle Devonthe p osi t s o f oitfieBlkkhas a st
been established. Vault traps of productive horizons ofi&ifeleposits tend to the areaweéll 1,
Givetiani to the area oivell 2. In the first case, the most promising horizons a2eaed €3, in the
second- g-2i g-4. The development of lithologic&ype traps is predicted due to wedging or
reduction of horizons in the direction of the structure arch.
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RATIONALITY OF INTE GRATED DEVELOPMENT OF FLUORITE ORES
OF PODIL'SK TRANSNISTRIA
Dmitrenko K.E., Popenko T.A.
M. P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation NAS of
Ukraine, Kyiv, Ukrainezhovinsky@ukr.net

Bakhin fluorite deposit is analyzed mineral composition of ores, area, depth of ore bodies.
Attention is focused on the presence of noetallic mineral deposits with estimated reserves
limestone, sandstone, loam, clay within Podolsk Transnistria. The data on possible capital
investmentdn the development of the deposit are considered and it is found out that at complex
(simultaneous) development of Bakhtin ore field (fluorite product andnmetallic minerals) the
economic effect can make 35% of total investments (investments in hobsilings, roads). and
railway construction and land reclamation). The expediency of complex development of fluorite
ores is available.
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INCREASING THE QUALI TY OF INDUSTRIAL IRO N ORE
CONCENTRATES BY USING MAGNETIC SEPARATIO N, BASED ON NEW
PRINCIPLES

Dudchenko N.C!, [Brik A.B.Y, Bilous 0.1.2, Kalinichenko A.M*, Antonenko T.S,

Bondarenko S.Mt, Cherevko Yu.F, Ovsiienko V.\/
M. P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation NAS of
Ukraine, Kyiv, Ukrainepdudchenk@nasgov.ua
’FERREXPO, Kyiv, Ukraineabeloug@ferrexpacom

High-quality iron ore concentrates were created from the samples of industrial concentrates of
Poltava Mining and Processing Plant with théphef the device for magnetiseparationthat
operates usinthe combined impact of permanent and alternative magnetic fieldas shown the
saturation magnetization of samples after magnetic separation increasediOfrdmA¥kg to

8 0 AKA.rhe quantity of magnetite increases in concentrates after magnetic separation. The
conclusion was made that the mineral composition of samples from various packs differ
significantly, so the methods of concentrate production from these samples must vary.
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MINERALS OF THE PODILSK TECTONIC ZONE
Zhowvinsky E. Ya., Kryuchenko N.O.
M. P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation NAS of
Ukraine, Kyiv, Ukrainenataliya.kryuchenko@gmail.com

The presence of minerals in the Podolsktanic zone of Middle Transnistria was analyzed.
According to mineralogical and geochemical data, the following types of ores have been identified:
polymetallicfluorite, raremetatfluorite and bariteluorite. The analysis, systematization of
deposits 6 nonmetallic raw materials (clay, limestone, sand, sandstone, loam, phosphorite) is
carried out. It is concluded that in the case of mining fluorite by mining, it is advisable to consider
the simultaneous development of Ametallic minerals, which wilbe costeffective.
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BENTONITE CLAYS OF THE VENDIAN OF VOLYN -PODILLYA
lvanchenko K. V.
Institute of Geological Scienc®S of Ukraine Kyiv, Ukraine, gusir@rambletru

Bentonite clays are widely used in many industries. The data on finding of bentonite clays at the
different suites of the Vendian deposits of VeRadillya are given. A brief description of the clays
is made. They have a uniform reinal composition and are represented by a raiager mineral of

the montmorillonite group with an admixture of kaolinite. Clays have a similar chemical
composition, such as tuffaceous rocks. Clays commonly formed by decomposition of tuffs. The
most promigg regions are proposed for the searching of bentonite materials.
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TEKTON IC-MAGMATIC CO NTROL OF PEGMATIT ES OFTHE
WESTERN AZOV MEGASTRUCTURE
IsakovL.V., SukachV.V.
M. P. Semenenko Institute of Geochemistry, Mineralogy and Ore Formation NAS of
Ukraing isakov_|@ukr.netsvital@ukr.net

The magmatic domes of the Western Azov megastructure are associated with the bulk of fluid
saturated magmatic flows, which occur as the formation of thousands of pegmatite bodies of
varying thickness and length. The dome pegmatites laugpical uniform quartfeldspar
composition with biotite, muscovite, and, in large zonal bodies, there are also accessory columbite,
apatite, sherl, monazite. All the known occurrences of rare metal and most rare earth pegmatites,
which are accompanied/la significant amount of barren pegmatites, are located within the trough
structures rimming the domes.
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CRITERIA FOR THE URA NIUM -GOLD CONNECTION AT T HE
YURYEVSKY URANIUM DE POSIT OF THE KIROVOH RAD ORE
DISTRICT OF THE UKRA INIAN SHIELD
Kalashnyk G.A.
Flight Academy of Natioal Aviation University Kropyvnytskyi Ukraine,
kalashnik_annal@ukr.net

The results of the study of the peculiarities of the development of metasawrdition of uranium
bearing and gohldbearing ore formations of the Yuriysky uranium deposit are presented. A set of
criteria for the uraniungold connection at the Yuriysky uranium deposit and the reasons for the
separate ore concentration of these eteme@uring uranium orgenesis are substantiated. The
obtained results will allow carry out more effective comprehensive assessment of the potential
uranium and gold content of the forecast areas in the Kirovohrad uranium ore metallogenic region
of the Ukminian Shield.
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STRUCTURAL AND LITHOLOGICAL MODEL OF ZELENOYAR
TITANIUM -ZIRCONIUM DEPOSIT
Kroshko Yu., Okholina T., Ganzha O., Kuzmanenko H.
Institute of Geological Scienc®$AS of Ukraing Kyiv, ykrosh.79@ukr.net
svilya@ukr.netoag2909@gmail.congeology7@ukr.net

In the course of the research peculiarities of the geological structure and composition the-titanium
zirconium Zelenoyarsk deposit were characterized. On the basis of received and processed data on
coordinates, the description of wells addfinition of contents of collective concentrate and
ilmenite on the area of deposit, the digital structural and lithological model was constructed. The
constructed model reflects the distribution of content of the studied components and the power
affectad by sampling.
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PECULIARITI ESOF THE MORPHOLOGY OF THE COAL SEAM ng
OF THE LVIV -VOLYN COAL BASIN
Matrofailo M. M.
Institute of Geology and Geochemistry of Combustible Mined&lS of Ukraine
Lviv, Ukraing mmatrofayl@gmail.com

Here are cited morphologicfeatures of the coal seamglocated in the upper part of deposits of the
Buzhanka suite of the Bashkirian stage of the middle Carboniferous of th&/aljm Coal Basin.

It belongs to the main seams of workable thickness. In the area of perspectivé\@stern coal

region the seam is of commercial value. In the territory of the basin, the morphology of the seam
changes zonally and belongs to morphologgcad net i ¢ zones of | and |11
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