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abGomo 2
Bogommdols osligm@gdamo 8strsggdo, dmdmggds s dmmbmgbs dbememomdo [4]
Barspdo, dodiee 3c3cggds, Imb boﬁa;:»o/sg;g. 3cbmgbs, dmb 6&63;:)0/9\)(1.
Buhgbgbegto dsérgemal/Foema
Faagho
2018 2017 2018 2019* 2017 2018 2019*

dberggeoom 1696,6 96,4 98,8 100,1 97,3 98,8 100,1
3930 1218,8 39,4 39,5 39,6 9,0 9,1 9,2
335315‘2]3Qo 303,2 2,12 1,47 2,5 0,5 - -
bamool sGsdgomo 266,2 12,0 12,1 12,1 3,9 3,9 3,9
06360 157,2 5,0 4,6 4,2 1,8 1,9 2,0
9esgo 148,8 4,5 4,6 4,7 0,8 0,9 1,0
Jnzgoma 101,5 3,0 3,1 3,1 0,5 0,5 0,5
sBadgmols gatmo- 97,8 3,9 4,0 4,0 1,0 1,0 1,0
3bgdgema 930688980 ’ ’ ’ ’ ’ ’ ’
599 50,0 13,1 16,5 18,2 19,9 20,7 20,9
39650 168,9 4,8 5,1 5,3 2,4 2,4 2,3
39Jbogs 7,2 2,2 2,2 2,2 1,9 2,0 2,0
©sligmgm 936m3s 11,7 3,9 3,8 3,8 14,3 14,4 14,4
oo dGodsbgmo 2,3 1,0 1,1 1,2 1,6 1,5 1,4
6earzga00 7,9 2,0 1,9 1,8 0,2 0,2 0,2
&qlgmo 106,2 11,3 11,4 11,4 3,2 3,2 3,2
Bobgmo 25,7 3,8 3,9 3,9 12,3 12,7 13,1

*2019* - 36936cB0

23b%g dmmbemgbols BAs 0dmgzs 0dol Lsggdzgenl, Gmd dobo Jbmgmoem dmdmggdol bowols
49830 dmdszoemBo 4%-bg IgBo 0d6gds s dolo oo Abmgemoml 969MagBosne dsemsbldo 27%-
deg sdsmeeads. gzgmmsbg dg@B) gsbl dmobds@l: 839, g30m 333900, Glgmo ©s gebsgs.

7696393030 Lsobgm@dssom  Lasgab@mls (EIA) 9beoglio 86356080l dobgogom 2035 fems-
deg 3obby Jmobemgbs e g0 0dbgds, oMy gomsE smgdam bsbBod by, bsgmmdls s doMo-
392 36gHa0sbY-

sbgmo  dmmbegbols Beasl  asé3399mGomse  bAmbzgmymal godmol gebol Foedmgds,
G0dmols dogmenemds 2035 Gemobozgols bagsdsnome asbsddsgrogds s 1,6 Feomomb 331 20"
83561390k, Fglisdsdolae, gsBol domosh sedmgdsdo dolo Fomo mzsbogmo 14%—Q06 2035 ol
32%-3g as0bOgds.

godmol asbol s@dmbgbs Brmgsese $d3- 13 33d0Mrgds, AMIgLsiy M8degbody smgmeo
ool §ob dosgbgls. 2005-2010 (ergddo dolo dm3mzggds gmggmfmoncse obmrgdmes ©s 2010
Jeolmgol asbol domoasbo Fsedmgdols 60%-1 dosmGos. EIA-I dgai3sligdom gsbols domemasbo oo~
dmgds 2010 Gewol 601 demére 83-Q¢5 2035 femolsmzgol 820 dmere 83-8Q3 a30bGOEqds $d3-0ls
BoooBmc0sby ©s godmoals asbol oo 71%-b dosmfo3l.

2020 Gmobozgols bsgsdrenmgzos godmols asbols dogmenemdols 60—100 demere 83-8Q3 25bM.,
Gomsy Bobgmo  Bgdmgdl  9bgMamEsdmy3oegdmmdols  badolbols gomdxmdglgdsl s LgMombym
35308l dmsbgbl  asboo LsgPmsdm@olem  gogemdsty ©s Tged(30690L  Gmligmoesb dmbgddogo
350l 0d3med)s.

9360339, OmEgLss  3M83mbzab(30M0  gsbol  dmBgbosmols  smgolgdsty  sofym  goddo,
doGomseo 393960 J396958060ls dgmsbls s Fg3mddnm gty gesggms. dmmm 3gMomeEdo MBG™
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3G0mcodgdmmo  gobes  godmol  asbo, slsg moéadys 03 sddds, Omd Lbzsslbzs MMl
Bootgdmemds 33939038 930030l Lbgeslibgs 43996590 ggodmols gsbol o ds®eagdty dogmoms,
09330 93y (360 3Mdg3omse Msdegbse dmdggdosbo 0bgds 83 dstrsagdols sdndzgds.

abHomo 3
3ol spsligyn®gdgmo 8staggdo, dmdmgads s dmmbmgbs dbmemomda, e 33 [4]

dstrs3900 dm3mggds deombeghs
3sR39658emgd0 Jemgdo

2018 2017 2018 2019 2017 2018 2019*
dberggeoom 193 500 3740 3 800 3870 3740 3 800 3870
Béogmemgn 83961035 10 800 973 1020 1070 965 990 1015
599 8700 760 810 855 764 785 810
936038 3 000 263 255 250 547 540 535
erglgoo 35 000 690 685 680 470 465 460
Robgmo 5500 147 160 170 237 260 280
bamool sGsdgomo 8 000 90 92 94 90 92 94
06360 33 200 203 210 217 201 205 210
9o8yoc0 24 900 171 173 175 52 54 56

*2019" - 360360

godmol asbo 93em3ols dsb3Bsdon oo MsmEbmdomss bsgg@sbggols s Smembymdo —
monmggedo  ssbmmagdon 768  deméro 33, 09938 bogg@sbggmds  x9OxgOMd0m et m]zs 3
Aqlg@ligdol ©sd783900by, as®9dmlies3z0mo mbsbegdols gsdm [6].

7696398030L Lsobge®dszom bosg 6Bl (EIA) gsmgmadom, 936039380680 3618 30639630760
a3bol Go®dmgds 2020 Femolbmgol 10 deméro 33-0m a00bOEgds ©s 2035 (mobmzgols 3o 80 e
33-1 dose(a3l. dgmerg 3bG03, 9363839060 FbmgmomTo gsobol dgmey 7dlbgoemalo dsbstros (s93-
ol 393m93), G™Imols Femo®o dmabmgbs 550—600 dmere 33-1 3093, obBgdglem s 0bgds
3m0b0dbmb, M3 xgOxgOmdon Fbmgmoml szl FMswaonmo dmbgddogzo asbol Lszdsmolo dstsgo,
G™3geobsy Bgndmos bEOMb39myml 93mbmdogol Ibsereo dmobemgbs 83 6sb o ysmdswby.

96396890l gomgemon  Ibmgmom  dmmbemgbs mbgzse  Lsmdmdbg 2030 Gemobmgols 104
doomb 3569l Josm(93l emgda. o gb slg 0690s, 35306 gememdsm Mo Fomdmgdol gslsbMrgmse
2015 Geol 80 dogmombo 3s1gemo@sb Lago®e 0dbgds ©sdsBgdon ©mg-msdg8o 24 dogombo  ds-
Ggmom o bsgmmdol [e@dmgds. 83 bl mbenbzgmymezol ™Mo doGomswo Fystm s bgdmdls:
bogomdols  9Jb3mOBomE0  J3ggbgdol  mEababsz0s - ™3930L  IbG0Es6  doffmrgdol  asdemog@gds
(b0l 50%) ©s 03930l 33690086, 335kmsb, b33mmals F3emzgdols Fgds0Mgds Atwommgmol bmgsedo
s sl 3oty 3md3gblodgdgmo 0dbgds 3G bsgmmbon 3sbsol bsgmmddgdsggmo Jgo-
3980056, RO 8dgM030L  sdsm Tgmfagemo  Jsbgdols bsgomdoom. BP-1 dcbs(3999800, 83 ool
b3300mdols dmdmggdol bOwol Fmon®o B9d30 2030 (esdeg 10 %-V% dosm(g3ls 86y xsdGse 7,5
Iemb dsdrgemls eegdo. 83 bowol 75% dmgs 893-Byg, eGsmgm G ©soffygds OB Gsa30 o
6330030l dm3mzggds Glgols s Bobgmdo [6,7,8].

9JL390B 900 sBG0m, Fbmggmom dskIBedom gobols dmbIsergds §gmofeedo 2%-0m as0b-
g0, beamm mbggso asbol Fotdmgds - 4,5%-0m. mbgzseo gsbon geFOmds bmem mam obBga-
Gocgdmmo brgds dmme  39MomeBo. BGsaionmse 030 3Mdgmasosbo  3mbB®sddgsols (20-30
Fgmo)  Lsggdzgmby boeogmegdmes, Gmam®  doembsegbgdon 6986030 asbols  dofmegdols
390mbgg3930. dombgrsgse 0dols, 03 dmmm ML gon 0d3mOBomeBy dodfjmegdgmns Moibgo
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2-sb 6-3g asobsdrs, dsbgdo ds0b(3 396 g3obrgds gemmdserm@se 0bBgadomgdamo 2030 Fems-
deg. 393®8d dcrdMsmds 33 dodsGroemgdom  d0dEabs@gmdls, MsEasbsiy Gmam®3 dgoreggmgdo, ol
353900390980 (36m396 ms30bBamo oMol M30csB)glimdsls.

a0Bol  dsBMgdol bsemoBl  doggsgedm bsd slzbsdryg: 3oMggmo — asbol  dofmegdols
b0 o Al 3gsliernmgdgb OECD 3613( 9360 J399690; dgmeg — goJmols gsbol dm3mzggds
3333 30b3968G0dgdnmo  0d6gds OECD 439469880, dotromswse howome  sd9603580; dgledy —
godemols gsbol Fe®dmgdol bAwals Ssersmagmaese gsoborgds BGsaiogmo (d9b6gdc030) gsbols
dm3c398s 336300569850  J39469030.

2018 Gl 6s300mdbg dberggemom dmabmgbs gsobetips 1,5%-000 @s Bgorgobs 98,8 demb
6063QO/QQ330, Ibeorgemom 930603030 bool dsmsgo 3933980 — 3,8% (2017 Ggmo — 3,7%)
©5 6530m3By s 33s60bs dseaemo ggsligdols (Brent — 71 $/&)F)3Q)0, WTI- 65 $/6o€>3gm) 363139630
[4,6,7,8].

653003y Fgsdgdom dsmammds 3sligdds Fobsliffsd gsblsbmgms dbmgmom@o 361830039630~
60 bsgmmdols dm3mzggdol BOws, 3gdme godmols bsgomdol s8-8, Msds3, msegols dbMog, g4sblsb-
036 dbmgmom  dmdmggdol  Leghom  bews. sbgzg, 2018 Tool dmodsgs m3ggbs ©s Aqlgmdo
63300030L dm3mggdsd, dombgosgse Glgm-m3gzol Fgmebbdgdols. 333-0l sbBoo®sbnmds Lsbz0g8ds
3365306085 001360036 bsgmmdols dm3mzgadol s 9JldmAB ol dgdz0698s, 0dis dobds EOMBo godos-
69deds BoJBHMGIs 839638 Bsligdol dmdsgndeby dmJdgegds. Bgregase, 2018 (ol dmeeml
dbs bsgmmdols Brent 356130 33b9d0ls 360T3b69emm3zs60 @393 85 $/&)F)3Q00\>os 60 $/6o€>3gxoao\)3.
633000l dbmegemor gsbiols sbsemoBoEsb gsdmdeabscy, dolo gm@dacgds dMszsem RsdBmMBgs s-
dmgoegdamo (5839 sl gemdsen®o  3sdgs@gds, bsgmmdols Fs®do doffmegds, G dmene
9630 8d3-0ls 633013 s3mgdols 38113339883 330303, bs3mdFsdmgdols Bgd0cmgdsaby ™330l
390056639801 396 doe(93s, TbmxgmomBo bsgmmdby dmmbmgbols bgmo Bgddom Bes, s gsbdo-
O™dgdemos Jbmgmonl g3mbmdogn®o Bowol Fgbgmagdon ©s 969Mamg39dd¢0sbmdol boom, gL 30,
0830l dbMog, doMomsese asdm{zgnmo ogm Aqlgmal Ggi3gboom, Bobgmol g3mbmdogndo bl
39930 5330609800, 3603369emmgsbo dmmoBozndo ©s §3mbmdozn@o 3Omdmgdadon LoMosda, My
o, dsbogmosdo, 3969limgmsdo, bsdgMmdbgmbs s 9361506580) s, Bglsdsdolse, Gorgemos dmdsgseo
gsbols 3Omgbmbomgds. ogdss, gzgmsbg m3B0dolyn@o 3Omabmbgdom, Jbmgmomls (edyzsbo sbsegma-
30360 megs60Bs30900l $6356080wsb 2025 Femolmgol bsgmmdo 100 $-056 3Ll 396 oM Nb-
©9ds. 10-%’;:)0060 3603bmBoo 3o dsgemo bagmmdol gslo 80 $-1 d0sm{a3L. (3bsros, ©sbAmmEs
s d3060 bsgmmdols g3mds, Lsdmmmme dmggdamo s@bhgds 0d3m@mBomgdgm bsgmmdls s asbby
domaemo sdm goegdnemgdols dgmby J3996980, Bmeme Fesagdgh 9Judmed by ©sdmgowgdamo  J3ggbgdo.

83-4—5 bGomgddo s 1-3@, 83-2 ©s 83-3 bg@emgd by dmggdnmos Lbgaslbgs dstrgols bag-
0mdols s gsbol 2017-2019 Femgdol LsBmgsmmm Femondo ©s Lademgbmbm gsligdo 2025-ps6 2040
(emsdog; boame 39-6 (3bGoemdo 2 dmgmoml meoegbo bsgmmdols ©s asbol gbdmdBom®o s
033G 0m®0  J3946900L doGomso dmbs(3gdgdo.

gbeomo 4
6330mdol Fbergemon ggslgdo, $/dstgmo [4]
0
Bohgabobezgbe 2017 i 2019*
3930l 63300m0ls ,,38ema0s (ORB) 52,4 69 63
s6fo (Brent, 38.00 API) 542 71 65
«q6seolo (Urals, Med, 36.1° API) 53,0 69 63

*2019* - 36mgbmbo
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9L sgemomo dsbsemgdosb asdmdwabstrg, 2020 Femolsmzgol bsgommdby aemdsgrn@o dmo-
beagbs as0b®egds 1.5-2 3emb dstrgemon (eg-msdgdo) ©s m3g30L gJbdmddome 39469030 bsgomdols
dm3mzgdol dmygemmds 2019 Gl dosm(gsl wssbrmmgdoon 40 3mb-l 3569wl @mg-s39do. of
23bsmgem0Fobgdgmos 396glmgmsls s 066y sFglgdamo Lsbgiogdo s dsmo gogmgbs Rsbgdby,
ooz oJBogdse  303@0bsegmdls  dmmbemgbs-dofmegdols  sdsemsbligdols  ©s  Fgsmgdols
©0396 0530300901 gemmdsgrn®o mmbolidogdgdo. solsbodbsgzas, Bm3 3Gmabmboon 2019 §gemls brent-
ol 33630l 6330mdols LsBmseme gslo 70 $-ols BGamgddo 0dbgds, beawe 2020 Gl — 67 $-

oy ‘838(306;33&.

3b®omo 5
3By gy gsligdo, S/ MMBTU (8mb 3cr0B)sbamo 0dqmo gdhogamo) [4]
femgo
dofiggbodezgdo 2017 2018 2019
0330b0s (le) 8,1 10,0 9,7
2903s60s (BAFA) 5,62 8,0 7,5
oo dM0dsbgmo (NBP) 5,8 8,2 7,7
339 (HH) 2,96 3,02 2,98
*2019* - 3660
World Bank: Cruide oil, S'barrel
(S/bbl)
120
1041
100 262
Y
- ¥ pee—
ess 5385
59.9 82,7
- sos B —
430
40 ——
2013 “2015 T2027 T 2019 T 2021 T2023 ‘2025
? i Nominal US Dollars; Real 2010 US Dollars Hergdo

L. 1. Bgremmo Bagmmdols gsliols 36mgbembo 2025 Gmsdg 6emdabsgné +39 $-Lo Q3 Ggsmmn6 2010 Fols
288 $-3o, dborggemacr ds630 [8]

2018 Fgml gobol dbmggemom 3sbstrby sOlgdmemo gomscrgds bsbosmwgds b@Esdogrn®mdon,
A5G 339m3obs@gmdls dolo Fsedmgdols s dmbdsdgdol as63397mo gedgmgseasbo 390L39B0g3g-
dosh. a3bby Jbmggemom dmbIsergds 3sobOEgds bBsdorn@se, dmdwgsbem (mgddo 3 800 85:»6;383-
ols gadamgddo, M3 bONMb3zgmymaamo 0dbgds IbsMEo dm3mggbom. asbol dnbds@gdsdo geobOEgds
0bggeeo d76986030 ool Gmbs, Gz ghmosbo dbmgmom asbol dsbMol 394dbols Lsegndzgemls
394d60ls. sbg3g, 3sa@dgmEgds 3sbbg sdmyzoegdgmo gslol gmMdocgdol 3Gmzgbo s dobo dodds
b3300mdols gsligdmsb. dglsdsdols, geobdEgds gsligdols gmegmsios heommgmn sdgoz0ls, 93030l
s 3b508-gbstr0 m3q960l Mgaombols dsbE5dby.

38



UNHNSINGOGE LSIGE0IHM-GITE03IG0 LEBNHNG0N TIAE=0 , IO NZIML 653010 LY 3SB0-
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS* M\ 33, 2018

MEXOYHAPOOHbIA HAYYHO-TEXHUYECKUA, UHOOPMALIMOHHBLIV XXYPHAN ,,HE®Tb U FA3 N'PY3UN"

3066096339 - 4301603035 R 33®3I&0630 SCIENCE

';_;r,:_{;m,o Brent 35630l 65300MB0L BLOL 3GMEEMBO 2040 FersdEy

1100 -

bgé. 2. bgemo bagomdab gsbal 3Gmgbobo 2040 Fmedwg [9]
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gt 3. 3969dag0 aebols gabgdols 3Hmgbmbo 2039 Fmedmg 46503580308 LegHmsBmmalim
bosggbdob (EIA) 3obgrogom [10]

s sbodbsgos,  GI IEA-ol 98bemglo  sbgs@0dol  dobgrgoom, 2035 9330 asBby
amdsgrn®o dmnbmgbs 50%-bg 3900 as0bGEgds. 3sbbg dmmbemgbs 0dsby MRGm dsmsmo 0bgds,
30065 ghmsE sgdym bsbBoM by, bsgomdls ©s domgue  GbgMR0sbY. AmImbserm®o  gbg®gools
doJldo 2035 (mobmzgols asbols Foemo 25 %-b 30sm{g3l, Gomsg Rssbs3zemgdls 6s6odl, Gmgme(s
bsgomdols Igdga  dgmerg ndlbgommgl  Ggseml. sdskmsb, 3 asBol meoeglo Fomo  godmobss.
godmols gobols Fodmads 2035 Femologols aolseddsgoads s 1.6 Beomomb 33-1 2500553361390,
Fgbsdedolse, asbol dnmoash Fs6dmgdsdo dobo oo dmemme®mobrgmo 14%—Q¢6, 2035 ol
32 %-3ry, 000Jdols 2-%96 gsobewgds. bows gsblsgnmemgdon Bgbsdhbgzo 2020 Femowsb ofbgds.
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abGomo 6
berggemoml oopgbo bsgmmdabs s asbol gdL3mGBomGe ©s 0d3mGBomto d3agbgde 01.05.2019 [11]
aJu3m6E0 033G B0
>Bo
Gagmemda, ao%o0, Gagmmda, 3>00,
dagbodo Sstrgemo daabodo 36 Jaogbg00 dstrgmo J30469%0 3&:) 8?0
e/ 8¥/oemo /s, 33/%@
Lsmeols
. 5355 . 7 341 000 | Glgoo 210 200 | 533 7 969 000 | 2965605 119 500
&egligoro 4921 000 | goeso 126 500 | Bobgoo 6 710 000 | os3bos 116 600
96390 3 092 000 | 6eaérgga00 120 200 obemgmno 4 057 000 Robgmo 97 630
396308 2 818 000 Y:L:] 89 700 033mb0s 3 208 000 KY::| 86 150
366900l
3596005690 2 552 000 | goboros 83 960 5‘“’:’3"1‘f’3h' 3 057 000 | ogoswos 69 660
0
gmoJ3agbgdo PR
Boggthos 2 096 000 | sglp@omos 67 960 | 36605 1325 000 | ogédgmo 55 130
3bamens 1 782 000 305060 53 880 oysgmos 1 341 000 bogemsbrgdo 51 000
3969Lgms 1 656 000 BogMmsbogdo 51 250 9L3sbgmo 1 325 000 d9Jbogs 50 120
gobsbgomo 1 409 000 | dsesobos 38 230 | Lsgg@sbagoo 1 147 000 %ﬁ"f"’a‘” 48 650
30
Qoo Qoo
d94bogs 1 214 000 39633605 34 610 BB 907 100 3érog 360 47 000
RY:L:] 1 158 000 obmbybos 29 780 Bvognsboo 875 400 9U3sbgm0 34 630
goys60 1 150 000 6og 9605 27 210 ®s0gsbo 846 400 3obsgs 26 360
ds6o 844 100 | O9Fommo @ |15 490 | hues 806 700 | obmgmo 23 960
@mb.}am
seogoto 756 400 | deogmogos 15 460 | lobyodyco 783 300 | @oogsbo 22 140
aoGgl&o%ggz;F)anboh 960-90m0  Inszsco  ggemdmmoBogneo  gsddmeos 606300)0(4)360Q0

J39946960L  3sbz0ms6980ls  39JBme0: Bgbsdhnbrogds o) sMs BobgmBo g3mbmdogg®o Bes ©s dglsd-
@gdgeo 0dbgds o7y sGs 0bemgmds Fgslermmml dbmegmom dsdmdMsggdmo Gmemo. sbggy Lsgdgms,
23bEgds 01 3G 6O 930bmdo g0 BOws Lagmzgmmsm gsgM(3gmgdme dmgmabse. a3 3393~
@mdols dmdEg3bm BsBmens ©gdm MsBools dbMog asbzoms®gdse 439969830 Lm(zosem®o s@slid)e-
dogmds, G™Igmms oo bsfomo bsgomd-gsbols bgfdm®do 3603369tmmzsb Amels skGrmemgdls;
Esdermls, Leg®msdm@obe ggm3mmoBozn®o Lodmszool 3Omgbmbomgdals Lodormmol jowgs Mue™
359( 393908 03 dgmdstgmdom, GMIgedoz $d3 0353901 dbmegmom s@gbsy s dgobshbgdl oy
36,3900 FmM0le  dmemoaageol™ d3mbozosb.

B B0l 3gdgao %3 B0 gbgds 969300l FysOrmadl Fm@ol b 3n@9bzasl. dom§amemo
FocdsBgdol dobgosgsr, sbsemo Ls(gegol Bgdbmemmaongdo xgOxgO™d0m dmmmdeg bEmmse 6
303mBbEs 530630 3@ dmdzgdosbo. geGes 330Ls, bs s@0bodbml B odnmamgdol Lob@gdn®o
3eragmodiogol s@sOlgdmds, Gsms bgmo dggfyml oo asdmyggbgdsby gewsligmasl. sbgom 306039030,
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BENTONITE AND PROSPECTS OF ITS USAGE

Summary: A brief overview of bentonite clays usage is discussed and analyzed in the article. The development of use
trends is shown. It is established that Bentonite clays are widely used in various fields of industry.
There are provided promising deposits of Bentonite clays in Georgia and necessity of research their
physical and chemical properties. It is indicated that application of Georgian Bentonite clays has
potential and perspectives in various fields of industry.

Key words: Bentonite clay, supplies in Georgia, usage area, perspective.
Introduction

Among clay formations, Bentonite clays occupy special important place. They are varied
from other types for their many specific features. Exactly these features define their widespread
utilization in various branches of light and heavy industry.

The specific properties of Bentonite clays depend on the structure included in its crystal
lattice [1]. To the same group of clays belong clays, which are composed of aluminum and
magnesium montmorillonite group — with swelling crystal lattice. The amount of montmorillo-
nite content must not be less than 60-70%. Montmorillonite is highly dispersive multilayer alu-
minosilicate, in which cation substitution in the crystal lattice occurs not at the expense of
stoichiometry and there arises a negative charge. This charge compensates for the exchangeable
cations, located in the interlayer space. This causes Bentonite high hydro-filtration. When filling
Bentonite with water it penetrates into the interlayer space of montmorillonite, hydrates its
surface and cations, which causes swelling of the clay. Montmorillonite has high cation
exchangeable and adsorption properties [2].

Basic part

According to their properties, Bentonite clays are divided into two main groups alkaline
and alkaline earth. Alkaline Bentonite clays generally contain sodium exchangeable cations,
alkaline earth Bentonite contain calcium cations and magnesium. On the territory of the former
USSR natural sodium containing clays are found in the Caucasus. All Russian Bentonites contain
calcium and magnesium. The properties of such clays activated with calcium may be closer to
natural sodium.

Due to the above-mentioned properties, Bentonite is widely used in the construction,
metallurgical and mining industry. It is also used as binding additive in the production of
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expanded clay in the agglomeration of ores and casting compounds. In preparation of drilling
solution and production of plugging cement it promotes to formation viscous gel. It is used as
active mineral additive in papermaking, rubber, mastic, and explosives production. In the ma-
nufacture of thin ceramics and soap it is used a plasticizer. For the treatment of the industrial
waste material it is used as adsorbent and coagulant and as clarifier for edible oils, wine, beer,
juice and water. Bentonite is effectively used in the production of animal food and for reclamation
of acidic soils. There are more than 200 spheres of application for Bentonites [3]. Alkaline sodium
Bentonite is considered to be the highest quality raw material characterized with high plasticity
and swelling properties. Though alkaline earth, (calcium-magnesium) bentonite is better with
these properties and additional activation and chemical modification is utilized for their
treatment.

Bentonite clays spread in the Crimea are called blue clays, Crimean keel, keffekelit, soap
earth. It is more than 500 million years old and could survive in all civilizations. For many
centuries in Russia, it was worth as much as gold. It is believed that first the Amazonians who
lived on Lesbosis island on the Aegean Archipelago discovered this blue clay. Worrier women
applied it as a dye, but Cleopatra had it for peaceful purposes; she made cosmetic masks for her
face and body [4].

This blue and dark blue clay is extracted in Altay, France, Bulgaria and China. The well
known deposit of it is near Sevastopol on Sapun hill (in Turkish Sapun is —soap), there blue layers
outcrop on the earth surface. Tatar women used it for washing their hair. Keel absorbs fat and
dye, it does not lose its detergent properties even in salty water. This gives possibility to wash in
sea water and clean Fleece (keel means wool or hair).

Bentonite has no contraindications for internal and external application. Every disease
starts with improper food digestion. It does not matter what causes it: stress, negative impact of
the environment, unhealthy food or lifestyle. You need to improve your metabolism. Bentonite
clays contain almost all the elements in the entire Mendeleev period table and “full menu” for
our body. They are effective after recovering from injuries, stretch, burns, and fracture.

In the East folk medicine, Bentonite has long been used as baby powder, absorbent and
wound healing agent. Abu Ali Ibn Sina (Avicenna) studied therapeutic values of bentonite clays.
Even Galen knew that adding Bentonite clay to pills lengthened activation of the medicine.
Traditional Tibet medicine applied the clay for healing wounds.

Nowadays Bentonite is widely used in medicine and pharmacology [9-10]. The clays
successfully treat acute respiratory diseases: bronchitis, pleurisy, peritonitis, gallbladder disease.
Bentonite adsorbs toxic substances and can be used as an antidote for poisoning, as effective
anthelmentic may enter into antigen of living beings. Ability of Bentonite clay as selective
adsorbent plays a significant role in the treatment of digestive tract [11-16]. Georgian scientists
have reported possibility of using Bentonite solution (Askanol) for rash treatment in children, in
cervical erosion, in surgical and urological treatment. Based on the conducted experiments they
came to the conclusion that treatment of pyoderma with Askan-gel gives good results [13-15].
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Application of Bentonite in animals decreases aflatoxins and its toxic effect [16]. Bentonite is
successfully used in veterinary [17-18], and also as a sorbent in stables and at home.

Bentonite is widely and successfully used in foundries [1-26], and oil industry for drilling
solutions [1, 27-30]. Each foundry is unique with it is construction and technological structure.
It needs materials which on their part must exactly confirm with the peculiarities of the
production process in this particular enterprise. Bentonite is considered most effective and
thermo-protective binding material for crude sandy argillaceous forms. In 1960 in the USSR the
total volume of Bentonite application was 1000 tones. It was mostly used for insulation, but 1980
its utilization exceeded 370 thousand tones in foundry productions. Nowadays in the SNG
countries, the foundry industry consumes 15% bentonite, when in Europe the figure is 50%. This
means that in the post-Soviet countries machine building industry is at a very law level of
development.

Besides using for chemically binding forms, which provide their accurate size growth and
their good quality, crude sand bentonite has wide range of applications. In the mass production
of detail parts weighing 1 kg and reaching up to several thousand kilograms it also gives us
possibility to produce several thousand forms in one shift (in machine building), for such cases
crude sand bentonite form is incomparable. The share of castings received in crude forms in Japan
is 40%, Germany 40%, England 39%, France 39% [23]. Marketing survey “minerals” gives
comparatively new data and claims that production in developed countries is 65-75%. Small and
average size pig iron and steel forms are cast from sand — clay forms and this trend will continue
in the future. Today bentonite consumption for 1-ton pig iron molds is 60-90kg and for steel 90-
120 kg.

Alkaline bentonite clays, are used for preparation of high quality clay solution, which have
swelling properties [27]. Earth alkaline bentonite can successfully be used for the same purposes
they need pretreatment — activation [28-30].

Bentonite clays play especially great role in drilling solutions in deep drilling of oil and
other mineral resources. Moreover, bentonite is used to obtain gel-cement for plugging deposits.
Bentonite gel itself is a good plugging material for narrow cracks.

Bentonite clay fields differ from each other with their properties. Therefore, it is
recommended their research be conducted before their usage.

Bentonite is ecologically clean natural product owing to this it is actively used for
clarification and stabilization for fruit juice, wine and similar products. Researches have shown
that it does not negatively affect the products physical and chemical characteristics: using of the
clay not only removes turbid mixture but also reduces the content of the substance which in the
future may lead to the formation of new opacities [33]. When using this clay, it is necessary to
consider the extracting place too. Local bentonite promotes to clarification of local drinks. Besides
they preserve the organoleptic characters inherent to the local grape, berries or fruit, since in this
case the specific ratio of the element in wine or juice may be closer to the ratio of element from
the local origin than from imported bentonite clay [32]. In spite of this, it is necessary to develop
bentonite clay application technologies for each of them.
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Noteworthy is bentonite clay application for natural and sewerage water treatment. Many
people in Central Asia and Australia used bentonite clays in different ways. People carried dried
clay with them, which they dissolved in water and drank during the meal [6]

Despite this, there is not any information on the usage of the clay for water treatment
processes in the municipal and industrial water supply. There is some statement on the usage of
the clay for cleaning waste water in Baku meat plant, where electrical charges were used for
removing heavy metals, when supplying and discharging water. It is interesting to mention
bentonite clay usage for cleaning waste water from railway. Such water contains a lot of pollution
ranging from oil to heavy metals.

Development of nuclear and military industrial complex causes accumulation of large
amount of highly toxic and radioactive waste. In many countries, radioactive waste is processed
according to the established permissible sanitary norms and discharged into the river, which is
used for water supply. But, sometimes this waste is discharged without treatment. This means
that people drink water, which is saturated with active radioisotopes. Recently bentonite
utilization has been started for cleaning waste water. Natural minerals have priority for polymer
ion exchange, radioactive drinking and waste water cleaning. It is cheap and widely spread in
nature, is steady with ion formation, has greater selectivity with such more toxic isotopes such as
cesium 137 and strontium 20. Today natural sorbents and their modified, enriched forms are
commonly used in the decontamination process of drinking and sewerage water [39]. For
localization of radioactive waste, the clays are mixed with geologic formations. At the same time,
it is necessary to build multi barrier protection, which excludes radionuclides spreading into the
environment. This protection may consist of containers, buffer holes, solid materials, preserving
trenches, solid waste transformers into paste, etc.

Synthetic materials matrices are often used for the disposal of radioactive waste, but the
cost of the process is rather high, therefore bentonite clays are used for anti-migration and
filtration geochemical barriers.

Usage organo-modified bentonite is considered promising [41, 44] it is becoming very
applicable in agriculture. Such bentonite easily swells in organic surrounding, forms thixotropic
gel and as an active additive links with polymer, which is easily worked in production.

Today mineral fillers have found wide application for producing elastomeric plastics and
rubber. They change their production technology. One of the promising reasons of the clays
applications is the particles transition into Nano forms not by mechanical crashing but by
chemical modification of the surface.

In the last decade the demand for bentonite clays has increased approximately 1,5 times,
due to the emergence new spheres of application (table 1). Nowadays the world raw material
output is 16 mln tones.

Bentonite clays are traditionally used as sorbent, it makes 24 % of the total amount of the
output. Very important sphere of their application is in the production of iron pellets (16%), mold
mixtures (10%), in mining and drilling (8%); Comparatively new, very promising field is
production of various quality and designation organic clays. This group comprises various kinds
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of multi-layer silicate nanocomposites, dry cast mixtures, sealants, operational oil wells and so
on. Bentonite clays usage significantly increases in plastics production, in various packing
materials, building constructions and so on.

The sphere of bentonite clays usage [44]

Sphere of application Amount of application %
Production of granules 16
Construction 4
Prospecting drilling 8
Casting mixtures on water base 10
Stable bedding 24
Clarification 1
Food additives for animals 3
Production of organic clays 34

Production and industrial application of this peculiar material has quite long history of
development. As far back as 70-ies of the previous century application of organic clays first began
in oil and gas industry. Organic clays are used as structure forming drill solution, based on
hydrocarbons in oil and gas layers, they cause increase of output and quality.

Organic clays application in varnish and paints formation has got equally long history.
Application of organic bentonite in varnish and paints production considerably improved their
many indices, such as thixotropic properties, growth sedimentation solidity and long storage,
increase of varnish, paint transparency, and decrease their consumption.

Nowadays attempts are made to use organic bentonite in casting molds in the composition
of antiburn cover in machine building, mastic and glue production.

From the above table it is evident that besides using these clays in medicine, cosmetology,
agriculture, clarifying (clearing) oils production of combined food and ceramics they gain more
and more application spheres in the world. Bentonite clays are scarcest types of raw materials,
Russia is in great need. Numerous scientific articles, geological prospective researches and the
clays application in agriculture confirm this [43-46]. New fields of bentonite applications are
actively investigated in Uzbekistan [47-49]. While prospecting new deposits their physical-
chemical properties and applications are also investigated in Tajikistan [50]. It is necessary to
mention that their properties are compared to the clays deposits in Askana, Georgia.

Many countries Bulgaria, Greece, Azerbaijan, India, the Ukraine, Germany, France,
Kazakh and others import bentonite clays from neighboring countries. Most depots belong to the
alkaline Earth group. High quality alkaline bentonites are used in limited quantities, according to
their origin they are of various types: volcanogenic, hydrothermal-metasomatic and geological
industrial.

The largest reserves of bentonite clays are in the USA 15%, Turkey 7%, China 45%. The
remaining countries account for 33% of the world supply. It should be noted, that according to
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the data of the USA geological survey annual mining of bentonite clay has been increasing over
the past few years.

Bentonite are widely spread on the territory of Georgia. Geologists think that it is a single
mineralogical province divided into East and West sub provinces. Most deposits are in the West
part of the country, some revelations of bentonite have been found in the East part too. Their
total reserves have not been yet established. Geological preconditions indicate the perspectives
of discovering new deposits. In both provinces there are two types of bentonite clays: alkaline
and alkaline earth bentonites. In turn, they are divided into two mineralogical zones: alkaline
earth and alkaline earth-alkaline (alkaline bentonite subzone). Among than it is necessary to note
a deposit in the village of Askana, Ozurgety region. It consists of three sections: Tsikhis ubasni,
Vanis Kedi and Mtispiri [53]. From the listed sections only one quarry is developed. It has been
operating since 1949. At the beginning the total supply was 6 million tones. They are alkali clay
(askangel) and alkaline earth (askanclay) types of clays. The conducted researches confirm the
presence of bentonite in deeper layers, in particular on the horizon +140 m, but studies have not
been completed. On the area Vanis Kedi the supply has been estimated on +222 horizon and total
supply is 5 million tons. Supplies are mainly of alkaline earth bentonite type. Alkaline earth type
clays are spread on Mtispiri quarry and supply is approximately 0,5 million ton.

On the whole bentonite clays supply in Askanel deposit is 11,5 mln tones [53].

Gubrini deposit has been operating since 1928. It is located at 3 km distance of Tskaltubo.
It consists of 5 fields Barbatsminda, Murtaliseuli, Mkkheidzeseuli, Kechnara and Banodja. The
amount of former supply was 9,7 mln tons. Now it is 2,1 mln tons. Approximately 1,7 mln ton is
on Banoja field. The supply is not very large but, research result, prospecting work prove
promising prognosis about increasing industrial supply.

Deposits in Meskheti —Arali, Churchuto-Chikheli, Shualaveri, Benara, Parekhi are in

Adigeni region.
From above mentioned deposits special attention should be paid to Arali and Churchuto-Chikheli
deposits. The total area of Arali deposit is 0,8 km? and the area of Churchuto-Chikheli is 2,5 km?
Bentonite thickness ranges from 17-to 25 m on Arali deposit, the common thickness of
Churchuto-chikheli deposit is 380 m and separate layers are 3-74 m.

Bentonite clays deposits of Meskheti group belong to the alkaline earth type that is why
they are used for sorbents and molds formation. Mining technical conditions on these deposits
are not of complex categories. Here supplies are calculated and predicted to be 100 mln tons.

Bentonite clays deposits of Eastern Georgia in Kakheti include the following areas: David
Gareji Baida-Chatma and Cheremi in Sagarejo district. The deposits in Davit Gareji are most
important. It is 30 km South of Sagarejo. The layer ranges from 0,3-to 3.0 m. Deposits area is 10
kilometers. Prospects of the deposits is not within this area. It is possible that amount of clay
supply in Kakheti is 60 mln tons [55].

It ensues from above mentioned that the amount of bentonite clay is quite huge. Only
Meskheti deposit supply is 100 m tons. Prospects of increasing supplies (in Askaneti and Gubrini)

53



UNHNNINGIUE LSIGE0IHM-GITE03IG0 LEBNHNG0N TIAEs=0 , IO NI 6530130 L 3SBO-
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS' AMNV33 2018

MEXOYHAPOOHbIA HAYYHO-TEXHUYECKUIA, UHOOPMALIMOHHBLIV XXYPHAN , HE®Tb U A3 NrPY3UN"

8953603693 - 8dM3030d - SCIENCE

are very little except one predictable suppliy is only on Tsikhis ubani quarry. In particular
supplies located between +222 and +170 horizons, amount approximately 7 mln tons.

Conclusion

Total amount of the listed deposits supplies is about 170 mln tons. Taking into
consideration geological conditions and prospecting work results and depending on predicted
supplies it can be stated that industrial supply will significantly increase.

Not any other minerals are as widely used in any branch of industry as natural bentonite.
Therefore, it is desirable to prospect bentonite clays supplies, their mining, working technology
and other factors of usage.
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SUMMARIES
SECTION OF ECONOMICS AND MARKETING

UDC 334.75; 338.5; 339; 553.9
Foreign economic activity and international manifacturing cooperation in application resources. G.
Lobjanidze., G. Tabatadze, Q. Mdinaradze, G. Tatishvili, D. Labadze, G.Khetsuriani, G. Nanitashvili.
The paper deals with the role and importance of foreign economic and international production
cooperatives in the use of mineral resources in the period and conditions of globalization. The main joint
ventures operating in the oil and gas industry of Georgia are presented. The dynamics of Georgia's foreign
trade turnover in 2008-2017 and and the structure of export and mining products of Georgia according to the
main commodity groups, as well as oil mining and its distribution in 2007-2017 are analysed. The main
directions of effective involvement of foreign economical and international production cooperative
relationships in rational use of mineral resources are proposed.
Key words: foreign €CONOMIC activity, international production cooperative, mineral resources, export,

import.

UDC 338.012; 339.9; 339; 553.04.98
Modern state of the oil and gas industry and development strategies in the world. K. Mdinaradze,
Lobjanidze G., Tabatadze, G. Tatishvili, D.Labadze, G., Khetsuriani G.

The paper deals with the current state of the oil and gas industry its problems and development
strategies. Priority trends of the oil and gas sector market are analyzed in terms of globalization conditions.
The largest companies operating in the oil and gas sector and their main highlights are presented. The oil
and gas supplies, extraction, needs and demand and cost dynamics are given and analysed in 2008-2017
short, medium and long term periods. The main directions of the research field are proposed based on the
analysis of various competent international organizations in consideration of global tendencies.

Key words: oil, gas, market, prices, supplies, demand, needs, development strategies, prognosis.

SECTION OF GEOCHEMISTRY

UDC 553.611

Bentonite and prospects of its usage. G. Varshalomidze, Z. Megrelishvili, L. Bestaeva.
A brief overview of bentonite clays usage is discussed and analyzed in the article. The development
of use trends is shown. It is established that Bentonite clays are widely used in various fields of industry.
There are provided promising deposits of Bentonite clays in Georgia and necessity of research their
physical and chemical properties. It is indicated that application of Georgian Bentonite clays has potential
and perspectives in various fields of industry.
Key words: Bentonite clay, supplies in Georgia, usage area, perspective.
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SUMMARIES
SECTION OF GEOPHYSICS

UDC 551.448

Investigtion of Karst surrounding by combining georadiolocation and vertical electrical sounding. D.
Odilavaze, A. Tarkhan-Mouravi, J. Kiria, N. Glonti, Z. Arziani.

Due to the possibility of the presence of complex and diverse forms of karst cavities, geophysical
work was carried out comprehensively by the methods of GPR and vertical electrical sounding.

The use of vertical electrical sounding determined the lithology of rocks, and the GPR method
determined the shape and location of karst cavities. The results obtained by the VES and GPR methods are
in good agreement with each other in the areas of their overlap.

Key words:
Key words: Geradiolocation, vertical electrical sounding, Karst cavity, theory of electromagnetic similarity.

SECTION OF DRILLING TECHNIQUES AND TECHNOLOGY, AUTOMATIC
MANAGEMENT SYSTEMS

UDC 622.244.442
Effectiveness of coiled-tubing installation for wells drilling. T. Kunchulia, V. Khitarishvili, N.
Machavariani, L. Djibuti, V. Godabrelidze.

The paper deals with the drilling technology using coiled-tubing installation, showing its efficiency
compared to drilling with conventional drilling pipes. The coiled-tubing equipment mainly produces sloping
and horizontal drilling. The design of the coiled-tubing installation, the equipment included in it and
composing materials of elastic drilling pipe is given. Drilling wells with a coiled-tubing installation reduces the
amount of time spent on the discharge-removal operations in a time-consuming operation, increases drilling
time and mechanical speed compared to drilling pipes. The compliance with peculiarities of drilling with
coiled-tubing installation and demands of safety regulation are also presented.

Key words: Coiled-tubing equipment, elastic drilling pipe, sloping-directional drilling.

UDC 622.244.442
Using of modern recipient bridges in well drilling. T. Kunchulia, V. Khitarishvili, N. Machavariani, L.
Djibuti.

The article deals with the using of modern mechanized and automated receiver bridges in drilling of
wells for bringing on the working area pipes, geophysical instruments and other special-purpose equipment
in order to improve, simplify and accelerate the amount of operations. The modern receiver bridge has
already been built in the oil fields of Eastern Georgia. The paper also provides technical specifications of
modern receiver bridges.

Lately the use of modern receiver bridges and mechanized shelves has helped to prevent traumas,
various injuries, as well as accidents; the efficiency of drilling has significantly increased.

Key words: Modern receiver bridges, mechanized shelves, pipe rolling and packaging, simplification of time-
consuming operations.
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SUMMARIES

UDC 622.244.442
Devices of coiled-tubing installation. G. Varshalomidze, T. Kunchulia, V. Khitarishvili, N.
Machavariani, L. Djibuti.

The installation of coiled-tubing is used for oil and gas wells drilling. This installation is an efficient,
new, modern facility and has great advantages compared to the drilling of the wells with the usual drilling
pipes. Time spent on drilling is significantly increased when using this installation, since the descent and
rising operation of the drilling pipes is not carried out. The installation of the drilling coiled-tubing consists
of the following devices: The injector, the coiled elastic pipe, the monitoring cab, the power unit and the
carriage for transportation of elastic pipes. The Coiled-tubing drilling installation has a number of other
positive features, it can be used for repair work, needs little time for preparation and installation, and a small
area for operation, descent of elastic pipe in the trunk is safe and efficient; drilling cost is significantly
reduced.

Key words: drum; Elastic pipe; Coiled-tubing installation; Auto equipment.

UDC 627.141
The use of inhibited drilling fluids with complex electrolytes in the drilling of clayrocks. M.
Tsurtsumia.

The use of complex electrolytes, when drilling clay rocks provides anion-ionic protection of particles.
Laboratory studies have shown, that treating clay rocks with the salt of complex electrolytes provides
maximum hydrophobization of clays and protects the walls of the well from hydration.
keywords: clay-silicious, inhibited, terrigenous.

SECTION OF SECURITY TECHNICS

uDC 628.517.2
Climatic conditions and their influence on human organism. G. Dzodzishvili, m. Lursmanashvili, M.
Jikia.

The composition of the earth's atmosphere and climatic conditions are discussed in the article. It's
shown that they change general feeling of people influence their activity, cause more or less excitement on
human organism.

Keywords: Atmosphere, Biosphere, Ozone Layer, Biometeorology, Climatic Conditions.
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PE®EPATBHI
CEKUUA SKOHOMUKUA N MAPKETUHIA

YOK 334.75; 338.5; 339; 553.9

BHellHe3aKkoOHOMMYECKasA AeATENbHOCTb U MeXAyHapoaHas Npou3BoACTBEHHas Koonepauus B ocBoe-
HUM MUHepanbHbIX pecypcoB. Jlo6xxaHuase I 3., Tabaranse I.M., MauHapaase K., Tatuwsunu I,
Na6apse O., Xeuypwmauu I'. [, Hanntawsunu I'.

B paboTe paccmaTpuBaeTcs posfib M 3HAYEHUE BHELUHE3KOHOMUYECKUX U MeXAyHapOAHbIX Mpous-
BOACTBEHHbIX KOOMepauuii B OCBOEHWUM MUHeEparibHbIX PeCypcoB B MEPUOA M B YCroBMAX rnobanusaumu.
lMpeacTtaBneHbl OCHOBHbIE COBMECTHble Npeanpuatus, paboTawlwme B HedTerasoson otpacnu [pysun.
lMpoaHanuanpoBaHbl AMHaMKUKa BHeLWwHeToproBoro obopoTta Mpy3umn 2008-2017 rr., gUHaMuKa U CTpyKTypa B
LenioM 1 B TOM YuCrie, 9KCMopTa NPoayKUMN FPY3NHCKOWA FOPHOW NMPOMBILLSIEHHOCTW MO OCHOBHBIM TOBapHbIM
rpynnam, a Tawke gobbiva HedTV n ee pacnpegenexve B [pysuun B 2007-2017 rr. MNMpeanoxeHbl OCHOBHbIE
HanpaeneHns 3MEKTUBHOIO BOBMEYEHNS BO BHELLUHE3KOHOMMWYECKMX U MEXOYHapOOHbIX NPOU3BOACTBEH-
HbIX KOONEepPaLMOHHbLIX OTHOLLUEHUIA NMPU paLMoHanbHOM OCBOEHWUN MUHEparibHbIX PECYpPCOB.

KnioyeBble cnoBa: BHeLLHE3KOHOMUYECKas AeAaTenbHOCTb, MMMNOPT, MexayHapoaHas npou3BOACTBEHHas
Koonepauus, MMHeparnbHble pecypcCbl, 3KCNOPT.

YK 338.012; 339.9; 339; 553.04.98
CoBpeMeHHO€e COCTOsiHue HeTAHOM U ra3oBOM NPOMbILIEHHOCTU U CTpaTerMn pasBUTUA B Mupe.
MawHapapse K., llo6xxanuase I'. 3., Tabaranze IN.M., Tatmweunu I'. [1, Na6anse A. 3. Xeuypuanu I'.

B pabote paccmaTpuBaloTCH COBPEMEHHOE COCTOsiHME HedyTerasoBow oTpacnu, npobnembl u
cTpaterumn passutua B Mupe. [NpoaHannampoBaHbl NPUOPUTETHLIE TEHAEHUUN PbiHKa HedTerasoBoro CeKTo-
pa B nepuo u ycrnosui npu rnobanusauun. NpegcrasneHsl KpynHenwne komnaHmu, paboTarowme B HedTe-
rasoBOM CEKTOpe M MX OCHOBHble nokasaTenu. [laHbl 1 NpoaHanu3npoBaHbl 3anackl 4obOblumn, NoTpebneHus,
notpebHocTb 1 cnpoc B 2008-2017 rr. B MMpe HedTK U rasa, AMHaAMUKa LieH B KPAaTKOCPOYHOWN, CpedHen 1
AonrocpovHon nepcnektuse. MNpeanoXeHbl OCHOBHbIE HamnpaBneHUs pasBUTUI MCCregyemMon oTpacnun Ha
OCHOBE aHanusa pasnuMyHbIX KOMMNETEHTHbIX MeXAyHapoOHbIX OpraHv3auui, yuuTbiBas rrnobanbHble Myupo-
Bble TEHOEHUUN.

KiroueBble cjioBa: ras, HeTb, PbIHOK, NPOrHO3, NPeAnoXeHne, NOTPEGHOCTb, CNPOC, CTpaTerMn passu-
TUSA, LEHBI.

CEKLUMUA MTEOXUMUA

YOK 553.611
BeHTOHUT ¥ NnepcneKkTuBbI ero ucnonb3oBaHuA. 3. Merpenuwsunu, I'. Bapwanomuase, J1. bectaeBa.

PaccmoTpeH n npoaHanuaMpoBaH KpaTKUi 0030p MpUMEHEeHUs GEeHTOHUTOBbLIX MUH. [lokasaHbl
TEHOEHUMN Pa3BUTUST UCMONb30BAHMIO. YCTAHOBMEHO, YTO OEHTOHUTOBLIE TMMHbI LUMPOKO UCMONb3YHTCH B
pa3HbIX 06M1acTAX NPOMbILLNIEHHOCTH.

[aHbl nepcnekTnBHble 3anacbl 6EHTOHUTOBLIX MWUH B Py3nnM N HEOOXOOUMOCTL MCCNenoBaHUs MX
PUINKO-XMMNYECKNX CBOMCTB.

lMokasaHo, 4TO ncnonb3oBaHMe GEHTOHUTOBBLIX MUH [Py3MK B pasHbix 0611acTaX NPOMbILLIIEHHOCTU
UMeeT NOoTeHLUMan u NepcrnekTmay.
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PE®EPATDI

KnioueBble cnoBa: apears ncnoJjib3oBaHuA; OGeHTOHNTOBASA IMMHa; 3anacol I'pysvwl, nepcrnexkTmnea.

CEKLUUA TEODPUIUKU

YOK 551.448
MccnepoBaHusi KApCTOBOM MOJIOCTU B KOMMJIEKCEe PagMOSyIOKAUMOHHOIO U 3NIEKTPOMETPUYECKOro
meTonoB. [1. OgunaBaa3se, A. TapxaH-moypaBu, [x. Kupus, H. FTnoHTu.

BBray BO3MOXHOCTM HamnmMuus CroXHbIX U pasHoobpasHbiX hOpM KapCTOBbIX MOMOCTEN, reopm3an-
Yyeckme paboTbl KOMMIIEKCHO BbIMOMHANNCE METO4AMU reopagmnorokaunm 1 BepTrUKarnbHOro 3f1EKTPUYECKOro
30HOMPOBaHNSI.

VMcnonb3oBaHne BEPTUKANBLHOIO 3MEKTPUYECKOrO 30HAMPOBAHWUS ONPeensifio fIMTOMOMMNIO FOPHbIX
nopog, a MeTop reopaguonokaunn onpegensn hopMy 1 fokaumio KapCcToBblx nonocten. PedynbTtaTthl, nony-
YeHHble MeTogamu B33 n reopagunnokaumm, Xopowwo COOTBETCTBYIOT APYr ApYry B obnacTax ux nepekpbl-
TUS.

KniouyeBble cnoBa: reonokaums; BepTukanbHoOe 3fieKTpu4eckoe 30HAUPOBaHME; KapCToBas NycToTa; Teopus
3NEKTPOMarHMTHoOro nogobus.

CEKUUA HOBOW TEXHUKU U TEXHOJIOMMU BYPEHUS,
CUCTEM ABTOMATUHECKOI'O YNPABIEHUA,
CEKLUA TOPHOU TEXHONOINU

VIIK 622.244.442
A heKTMBHOCTL NPUMEHEHUS KONTIOOMHrOBOW YCTAaHOBKM Ha GapabaHe HamMOTaHHbLIMW YNpyrumm
6ypunbHbiMK Tpy6amu. T.C. KyHuynus, B.3. Xutapuwsunu, H.A. MayaBapuanu, A.M. [hxkn6ytu, B. T.
Flopabpenupze.

B ctatbe paccmoTpeHa TexHonorus 6ypeHus CKBaXKuH C MPUMEHEHWeM KONTIOBMHIOBOW yCTaHOBKM
Ha 6apabaHe HamOTaHHbIX ynpyrMx OypunbHbIX Tpyb, nokaszaHa eé€ 3EKTMBHOCTb MO CPaBHEHMWIO C
OypeHneM KONoHHamMu OBbIKHOBEHHbIMU BypunbHbIMKM Tpybamu. MNMpeacTtaBneHsl Takke cxeMa pasMeLleHuns
KONTyOVMHrOBOWM YCTaHOBKM, B Hee BXOAsLUMX 000pyAoBaHUI 1 BELECTB cocTaBa ynpyrux 6ypurbHbIX Tpyo.
lMpoBoaKka CKBaXKUH KONMTHOOUHIOBOW YCTaHOBKWU, MO CPABHEHMIO C OObIKHOBEHHBIMU OypUnbHBIMU Tpybamu,
3HaUMTENbHO yMeEHbLUAeT 3aTpayeHHOe BpPeMsi Ha CNycKo-noabeMHble onepauuu B 6anaHce paboyero Bpe-
MEHW, NOBbLIWAET ANUTENBHOCTb BPEMEHN Ha YnCTOe BypeHre, yBenmunBaeT MEXaHUYECKy0 CKOpoCTb Bype-
Hus. MMpuBedeHbl B COOTBETCTBUE C OCOBEHHOCTAMU BypeHUs KONTIOOMHIOBON YCTAHOBKN M MPUNaXUBaHHbI
TpeboBaHMEM TEXHMKM BE30NACHOCTH.
KniouyeBble cnoBa: konTioOMHIroBasi yCcTaHoBKa; ynpyrue 6ypunbHble Tpybbl; HAaKIMOHHO-HanpaBneHHoe Oy-

peHue.
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YOK 622.244.442
CoBpemMeHHOEe UCNONb3OBaHWE MPUEMHOro MoOcCTa Mpu nposBoake ckBaxuHbl. T. KyHuynua, B.
Xutapuwsunu, H. MauaBapuanu, M. xnéyTtn.

PaccmoTpeH BOMpOC MCNONb30BaHUA aBTOMaTU3MPOBAHHOIO M MEXaHW3UPOBAHHOIO MPUEMHOrO
MOCTa npu OBbIYHOWM NPOKMaAKe CKBaXKMHbI OTAMMEHHOW OYpOBbIMU U KpenexHbiMu Tpybamu, reocumsnyec-
KAMW MHCTPYMEHTaMU M ApYrMMMK CneumarnbHOro Ha3HayeHns yCTponcTBamMu nogbema u yknagke Ha pabo-
Yyee MEeCTO C Lenblo ynyylleHus, YTo yrnpoLLlaeT U YCKOpSeT oTMeYeHHble Tpygoemkue onepaumn. CerogHs
COBPEMEHHbBIN MOCT YK€ YCTaHOBMEH B BOCTOYHOW ['py3umn Ha HedbTerasoBow nnowaan (Mpy NpoBOAKE CKBa-
XWUHbI).

B paboTe Takke npeacTtaBneHbl TEXHUYECKUE XapaKTEPUCTUKN COBPEMEHHbIX MPUEMHbBIX MOCTOB.

B nocnegHee Bpemsi onpegeneHHoe NCNOMb30BaHME NONy4mno pa3Hoobpasne COBpPEeMEHHbIX Mexa-
HU3MPOBAHHbIX CTEMNMNAXEN, YTO NoMoraeT M3berHyTb TpaBM, pPasfMyHbIX BUOOB MOBPEXAEHUNA, HECHACTHbIX
crny4aes.

MpuemHbIN MOCT yXXe ycTaHoBreH B BocTtouHow py3nm Ha HedTerasoson nnowlaam (Npy NpoBoake
CKBaXXMHbl)

KniouyeBble cnoBa: COBpEMEHHbIE MPUEMHbIE MOCTbI, MEXaHU3NPOBAHHbIE CTENMNaxu, nogbem Tpyb, ynpo-
LLeHne TPYAOEeMKNX MPOLLeCCOB.

YOK 622.244.442
O6opynoBaHMA KONTIOOUMHIOBOW 6OPOBOM yCTaHOBKM Ha 6apabaHe HaMeTaHHOW OypunbHOM TPyGOM.
I.X. Bapwanomupazse, T.C. KyHuynus, B.3. Xutapuwsunu, H.A. MayaBapuanu, J1.0. IxnoyTu.
KonTiob6uHroeasi 6ypoBas yctaHoBka Ha GapabaHe HameTaHHOW OypunbHOM TpyGol NpuMeHsAeTcs
npy 6ypeHnn HedTAHBIX U ra3oBbIX CKBaXWH, 3Ta a(EKTMBHAA, HOBas, COBPEMEHHAs TeXHMYecKkasa ycTa-
HOBKa MMeeT OOornblloe MPeEMMYLLECTBO MO CPaBHEHUIO C OypeHMEM HaKMOHHO-HaMpPaBMEHHbIX U Tropu-
30HTanbHbIX CKBaXXMH KONTOHHOW OBLIKHOBEHHbLIMW BYpUnbHbIMK TpyGamMu. [Npy NPUMEHEHUN STOW YCTAHOBKM
3HaYMTENbHO YBENUYMBAETCA NPOAOIPKUTENBHOCTL 3aTPa4YeHHOr0 BPEMEHU Ha YncToe BypeHne, NoToOMY YTO
He NPoM3BOAUTCS CMNYCKO-NOAbEMHbIX onepaumn B6ypunbHbix Tpyb. B komnnekT konTiobuHroson GypoBom
yCTaHOBKM Ha OapabaHHO HamoTaHHOM GypunbHON Tpybow BXoOAT cnepylolme o6opyaoBaHUS: MHXKEKTOP,
OypunbHasa Tpyba HamoTaHHast Ha 6apabaH, kabuHa ynpaBneHusi, CUNOBbIE arperaTbl, aBTO YCTaHOBKAa AN
TpaHcrnopTupoBaHusa ynpyrux Tpyb. KonTioOuHroBas OypoBasi ycTaHOBKA WMeeT Lenbii pag Opyrux
MONOXMUTENbHBIX CBOMCTB: C MPUMEHEHMEM MOXHO MPOBOAMTL PEMOHTHble paboThbl, Ans MOATOTOBKU U
MOHTa)a TpebyeT HE3HaUNTENbHOr0 BPEMEHU, AN AENCTBUS ManeHbKoN nnoLwann, cnyck ynpyron Tpyosl B
cTBoOMe npou3BoamTcsa 6e30nacHo u 3PHEKTMBHO U 3HAYUTENBHO YMEHbLUIAETCH CTOMMOCTb BypoBbIx paborT.
KnioueBble cnoBa: 6apabaH; ynpyrasi Tpyba; konTyGMHroBasi yctaHOBKa; aBTOYCTaHOBKa.

YOK 627.141
Mcnonb3oBaHMe MHIIMGUPOBaHHbLIX GYPOBbLIX PACTBOPOB C KOMMMEKCHbLIMU 3JIEKTPONMTaMu npu Oy-
peHun B rMUHUCTBLIX nopoaax. Llypuymua M.

Mcnonb3oBaHue KOMMMEKCHbIX 3MNEKTPONUTOB MNpu OypeHuu MMMHUCTBIX nopod, obecneunsaet
aHVMOHO-MOHHYIO 3alUMTY FMUHUCTBIX YacTuy. JlabopaTopHble uccnegoBaHWs Mokasanu, 4YTto obpaboTtka
TMWHUCTBIX MOPOA CONAMU KOMMIIEKCHBIX 3NIEKTPONUTOB obecneyvvBaeT MakcumanbHylo ruapodgobusaumio
MWH, YTO 3alLULLI@ET CTEHbI CKBaXWH OT ruapataumu.

KnroyeBble cnoBa: rM1HUCTLIV pacTBOP; MHIMBUPOBAHHON; TEPUTEHUYECKN.
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CEKUUA TEXHUKUA BE3OMNACHOCTU

Y[K 628.517.2
3. Ozoa3nweunu, M. JlypcmaHawBunu, M. [kukua. KnumaTtnieckue ycrnoBmsa U ux Bo3gencTtBue Ha
OpraHu3m 4enoBekKa.

PaccmoTpeHbl knumaTudeckme ycrnosust coctaBa atMmocdepbl 3eMnu, KOTOPbIE MEHSIOT HAaCTPOeHMEe
yenoBeka, BO3OENCTBYET Ha €ro TpygoCnocOBGHOCTb, BbI3biBAOT B TOM WM MHOM BMAE BO30YyXAeHue
HEPBHOW CUCTEMBbI.

KnioueBble cnoBa: atmocdepa; 6uocdepa; GuomeTeoponorus; KnumaTuyeckue ycrioBusl; O30HOBbIN
nnacr.
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