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EKOJIOI'O-'EOXIMIYHI OCOBJIUBOCTI I'PYHTIB PEKYJIbTUBOBAHUX
BYPOBUX MAUJTAHYUKIB HA®TOI'A30OBUX CBEPAJIOBUH

VY po06oTi po3rIsHYTO T€0XIMiuHI 0COOIMBOCTI TpaHchopMalii IPyHTIB MICHIS MPOBEACHHS
peKynbTuBaIlii OypoBUX MalJaHYMKIB HAQTOra30BM100yBHUX CBEpAI0BUH. Ha OCHOB1 KOMIUIEKCHUX
JOCII/DKEHb  BCTAaHOBJIGHO IIPOCTOPOBO-4AaCOB1  3aKOHOMIPHOCTI  ()OPMYBaHHS TEXHOT'€HHUX
reoXIMIYHHUX aHOMAaJIH.
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3a0pyAHEHHS

B pabore paccmarpuBarOTCs T€OXMMHUYECKHE OCOOEHHOCTH TpaHC(hOpMALUU IOYB I10OCTIE
NPOBEIEHHs] PEeKYIbTUBAIMN OYpOBBIX IUIOIAZOK HedTerazonoObIBalomnX CKBaxuH. Ha ocHoBe
KOMIUIEKCHBIX ~ HCCJICJIOBAaHUI  YCTAaHOBIICHBI IPOCTPAHCTBEHHO-BPEMEHHBIE —3aKOHOMEPHOCTH
(OpMHUPOBaHUS TEXHOT€HHBIX T€OXUMHYECKUX aHOMAJIHH.

KiroueBble cioBa: Hedrera3onoObiua, MOYBBL, IUIOUMIAAKH OypeHHs, pEeKyJIbTHBALUA,
3arps3HEHUe

The paper focuses on geochemistry of soils on reclaimed drilling sites of oil-gas extraction
wells. Spatial and temporal patterns of geochemical anomalies were identified.
Key words: oil and gas production, soils, drilling sites, reclamation, contamination

IlocTtanoBka mnpoOjeMH B 3arajbHOMY BHUIVISIAI Ta il 3B'fI30K i3 BaKIMBUMHU
HAYKOBHUMM a00 NPAKTUYHUMH 3aBAaHHAMH. CTpaTeri€lo HaIIOHAIBHOI EKOJIOTIYHO1
nomitukd YkpaiHu Ha mepion mo 2020 poxy [9] Bu3HAueHO HEOOXITHICTH YIOCKOHAJICHHS
perioHanbHOI €KOJIOTTYHOI MOJIITUKM, 110 mependadae MpoBeneHHs Kiacuikaili perioHiB 3a
PIBHSIMU TEXHOTE€HHO-EKOJIOTIUHUX PU3HMKIB, CTBOPEHHS BIIMOBIIHUX OaHKIB reoiHpopMaliiHuX
naHux 1 kapT. OCHOBHUMH IHCTPYMEHTAMM peaji3allii HallOHAJIbHOI €KOJIOTIYHOT MOJIITUKU
cepell IHIIUX € MOHITOPUHI CTaHy JOBKUULISL Ta KOHTPOJIb y c(epl OXOPOHH HABKOJIMUIHHOTO
MIPUPOTHOTO CEPEIOBHINA 1 3a0€3MCUCHHSI €KOJIOTTIYHOT Oe3MeKH.

3a panumu JJHBII «I'eoinpopm VYkpainu» Ha nep:kaBHOMY 0OJdiKy 3HaxoauTbes 9720
Ha(TOBUX Ta Ta30BUX CBEp/UIOBUH [2]. Po3pobka 1 ekcmulyaraiiss HaTOra3oBUX pPOJOBHIILL
TPAIOUIIAHO PO3MIISINAETHCA K OJUH 3 HaAWOUIhIl HEOE3MEYHWX HJIs HABKOJUITHBOTO
Cepe/oBUIA BHUJA BUPOOHMYOI MAISUIBHOCTI, OCKUIBKM Ma€ KOMIUIEKCHUM XapakTep Ta
CYIPOBOJDKYETHCSI HEMHUHYYHMH IPOCTOPOBO-YACOBUMH TEXHOT€HHHMHU 3MIHAMHU  YCIX
KoMmmnoHeHTiB joBkiumis [1, 3, 7, 8§, 11, 12]. TwumuacoBe BUIy4YEHHS 3€Melb 13
CUIbCHKOTOCIIOIAPCHKOrO 00Iry Juist OyAIBHUITBA 200 KaliTaJbHOTO PEMOHTY CBEPAJIOBUH MOXKE
MaTH TaKl HETaTUBH1 HACJIJIKH, K MOTIpIIEHHS arpo(i3sMYHUX, arpoOXIMIYHUX BJIACTUBOCTEH Ta
3a0pyJHEHHsS Ba)XKUMHU METajlaMU IPYHTIB PEKyJIbTHBOBaHMX OypoBHUX MainaHuukiB. [IposBu
Jerpajalii F(pyHTOBOTO MOKPHUBY TaKO1 IITYYHO CTBOPEHOT CUCTEMHU arpojaHamadTy € CTiiKuMu
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1 IOBrOTPUBAJINMHU, SIK HACIIOK, CIIOCTEPIra€TbCs 3HIKEHHS POJIOYOCTI IPYHTIB, @ B OKPEMHX
BHIAJKaX 1 MOBHA 1i BTpara [§, 13].

HaykoBuMu [OCHIDKEHHSIMM JIOBEIEHO, IO TeoxXiMiuyHa TpaHchopMmallil IPYHTIB
MIOYMHAETHCS BXK€ Ha crajii OyniBHULITBA OypoBux MaigaHuukiB [11, 14]. Cepen ocHOBHUX
YUHHUKIB — JIOKOpIHHA 3MIHA MPUPOJIHOI OynoBU HpOoQUII0 TIPYHTY, YTBOPEHHS 3HAYHOI
KUIBKOCTI P1IKMX 1 TBEPAMX BIAXOJIB OyIIBHUILITBA CBEPAJIOBUH, 110 MICTATH IIUPOKHUI CHEKTP
PI3HOMAHITHUX 3a CKJIAJOM 1 BJIACTUBOCTAMH KOMITOHEHTIB, B TOMY YHCIIi €KOTOKCHUKAHTIB,
3aCTOCYBaHHS IMOJIKOMIIOHEHTHUX OypoBUX po3uuHIB Toulo [7, 8, 11]. Xapakrep iX BIUIMBY Ha
reOXIMIYHUN CKJIaJ IPYHTIB MOE 3yMOBIIOBATH (POPMYBAHHS CKJIAJHUX F€OXIMIYHUX OPEOJIB.
BypoBi mMalijaHYMKK YITKO BUPIBHSAIOTHCS MO KOCMIYHUM 3HIMKaM IUIONIMHHUMH aHOMAJISIMU
PI3HHUX TOHIB, 10 3aliMaOTh JIOCUThH 3HAYHY IUIONLY B arposanamadrax [4, 5].

[IpoBinnuM HadTOrazoBug00yBHUM perioHoM Ykpainu € IlonraBcbka 00macTh, A€
BU100yBaeTbesa Onm3bko 40% ykpaincekoro raszy ta 15% nadtu. IlepcrnekTHBHUM HampsMKOM
JisUIbHOCT1 HaTOra30BUA00YBHUX MIAIPUEMCTB € BUI00YBaHHS HETPAaIUIIITHOTO a3y, pecypcu
SKOr0 Ha TepuTopii o0nacTi 3a MPOTHO3HUMH OILIHKaMM ckiajnaroTb 1,9 TpiaH. ky0. m [10].
Jlinen3iiiHi JOUISSHKA POJIOBUII, pO3TAlIOBaHI IEPEBAaXHO Ha pULIL, IPYHTOBUH MOKPHUB
MPEJICTABJICHO YOPHO3EMHUMM pI3HOBUJIAMHU. Y 3B'I3Ky 3 MM, JOCHIIPKEHHS €KOJIOro-
reoXIMIYHUX OCOOJIMBOCTEN I'PYHTIB PEKYJIbTUBOBAHUX OYypOBHUX MalJaHUMKIB Ha(TOrazoBuX
CBEpUIOBUH € HEOOXIAHMM €TalnoM KOMIUIEKCHUX MOHITOPUHIOBHX JIOCHIIKEHb, SKUM
HEOOX1THO MIPUALUIATA 0COOJMBY yBary.

Mera i 3aBgaHHsi JAocjilkeHb. Mera JOCIUKEHHS — BHU3HAUUTH TEOXIMIYHI
0co0JIMBOCTI TpaHchopmarlii IpyHTIB IMICs MPOBENEHHS PEKyJbTHUBALl OYpOBUX MalJaHUYMKIB
HaTOra30BHI00YBHUX CBEP/IOBHUH.

OCHOBHMMM 3aBJIaHHSIMH POOOTH €:

- Ha OCHOBI JaHUX JUCTAaHUIAHOTO 30HAYBaHHS 3€MJll BUSBUTH IUIOIIHMHHI OpPEOJH
TEXHOTE€HHUX 3MIH B arpoyianmadrax;

- BU3BHAYUTH HNMOBIPHI CKJIQJIOB1 MPOIIECIB, IO 3YMOBWJIM TE€OXIMIYHY TpaHC(hOpMaIlito
I'PYHTIB BIIPOJIOBX MEPIOY €KCILTyaTalii poI0BUILI;

- IIPOBECTH HATYpHI JOCII[UKEHHs IPYHTIB Ha (JOHOBHUX Ta PEKYJIbTUBOBAHUX JUISHKAX,
BU3HAUUTHU CTYIIHb Ta XapaKTep IPOsBY TEXHOTEHHO1 TpaHChOpMallii;

- BUBHAYUTH TEOXIMIYHY cCHenu(iKy TEXHOT€HHO TpaHCPOPMOBAHUX IPYHTIB Ha
PEKYJIbTUBOBAHUX OYpOBUX MalJaHUMKAaX.

Marepianu i MeToguka gociaigxkenb. OCHOBOIO JOCIIHKEHHS € PE3yJIbTaTH €KOJIOTO-
reOXIMIYHUX Ta arpoeKOJIOTTYHUX AOCIIIKEHb IPYHTIB OypoBUX MalJaHUMKIB IrHATOBCBHKOTO,
MosguaniBcbkoro, HoBoMmukomnaiBcbkoro 1 PyneHkiBCcbKkoro pooBuill Ta 3ariaBcbKoi IO, sKi
HajexaTth 10 HoBoMuKOIaiBChbKOT I'pylnH poOBUII MIBAEHHOTO 00pTy JlHimpoBCchKO-/{oHEenbKo1
3anaguHu. [lomykoBe Ta ekcrutyaraniiiHe OypiHHS Ha LUX POJOBUIIAX MPOBOIUTHCS Ouibiie 50
POKIB, 110 TO3BOJISIE€ OI[IHUTH PI3HOBIKOB1 aclieKTH yTBOpeHHs TexHo3eMiB. Jlo 1994 poky Ha wmiii
TEPUTOPIT MPOBOIMIOCS OypiHHS B paMKax €TalliB MOUIYKY Ta PO3BIAKM POJOBHUII, a TaKOXK
JOCIIIHO-BUPOOHNYOT €KCIUTyaTalll 3a TEeXHOJIOTIIMU paasHcbKoro mnepiony. 3 1994 poky
JineH3ii Ha po3poOKy oOTpuMaja HOBAa KOMIIAHIs, SKa BIPOBAAMIIA Cy4acHI MDKHApOIHI
TEXHOJIOT11 OypiHHS 1 BUIOOYTKY.

VY poGoTi Oynu BUKOPUCTaHI MaTepiali MOHITOPUHIY CTaHy I'PYHTOBOI'O HOKpHUBY, IIO
npoBoauthest  kommaniero  TOB  «CBHL[  Intenekr-cepsic  JIT» Ha  Tepuropii
HoBomukomnaiBebkoi rpymu pogosui 3a nepiog 2009-2016 pp. Bevoro 0ymno o6CcTexxeHO moHAL
50 6ypoBUX MalJaHYHKIB.

Tunu rpyHTIB, 1[0 MepeBakarOTb — YOPHO3EMM 3BHUYAlHI CEpelHbO- Ta BaKKO
cyriuHkoBl. Ha kokHOMy MaiinaHuumky BinOupanu Big 6 a0 12 npo0 Ha peKyabTUBOBaHIN
nutsHUl Ta GoHoBiit 3 opHoro (0-30 cm) ta migopHoro ropu3oHTiB (30-60 cM). YV npobdax IpyHTY
B aTe€CTOBaHMUX J1a00paTopiiX BU3HAYAIM IPAHYJIOMETPUYHUN CKIIAJ], BMICT T'YMYCY, MOKUBHUX
pPEUYOBHH, KaTIOHHO-aHIOHHUN CKJaJ BOJHOI BUTSKKUA IPYHTY 3a CTaHJApTHU30BAaHUMHU Ta
aTeCTOBAHUMHU MeTOoAMKaMHu. BMICT BanoBux Ta pyxomux ¢opM XIMIYHUX €IE€MEHTIB BU3HAYaIU
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METOJJaMH €MICIHHOTO CIIEKTPAIILHOTO, PEHTICH-()IyOPECIIEHTHOTO Ta aTOMHO-3JICOPOIIHHOTO
aHaJi3iB.

OOpoOka oOTpUMaHHX pe3ylIbTaTiB Ta BHU3HAYCHHS 3B S3KIB EKOJIOTO-TEOXIMIYHUX,
arpoCKOJIOTIYHMX  TOKA3HUKIB Ta  BIIOMBAIOYMX  XapaKTEPUCTHK IOBEPXHI TIPYHTIB
PEKYITBTUBOBAHUX OYypOBHUX MalJaHYMKIB BUKOHYBAJIH 32 JOIIOMOTOI0 CTATUCTHYHHX aHATI3IB, Y
TOMY YHCIi (PaKTOPHOTO Ta KIIACTEPHOTO.

Pe3yabTaTn pociaigxkeHb Ta ix o6roBopenHsi. Ha cranii momepeaHboTo MOCTIHKEHHS
MIPY CKJIaJIaHHI KOHIIENITYyaTbHOT MOJIENI IMOTEHIIIHHOTO 3a0pyaHEHHS JIICH3IHHOT JUITHKHA JIIs
BH3HAYCHHS BHJy, MICIb 1 30HU 3a0pyIHEHHS 3aCTOCOBAHO MAaTEpiall TUCTAHIIHHOTO
30HayBaHHA 3emuti. DOHII TaKUX MaTepiaiiB JOCTYIHUHN IJIi BAKOPUCTAHHS y MEpexkKi [HTepHeT.
30HM TEXHOTCHHOTO BIUIMBY IICHTH(IKOBAHO 3a CBOEPIAHOIO «IIPUB’SI3KOIO», MO BimoOpaxkae
TEXHOJIOTII0 TIONIYKY Ta eKCcInTyararii poaoBwml. Po3Mipu 3eMelnbHUX MaWJaHYMKIB, SKi
BIIBOIATHCS IMiJ] OJHY CBEPUIOBHHY Ha Tiepion OypiHHSA, MOXyTh csraTd 2,5-3,5 ra, 10
00yMOBHJIO PO3MIp TIOJIITOHIB IOTCHIIIHHUX 30H BIUIMBY HABKOJIO CBEPJUIOBHH pajiiycoM 150 m,
sKi Oy ctBopeHi y cepenouii ArcGIS. s koxHOT 3 TOYOK BimOOpy Mpo0, po3TalllOBaHUX HA
CBEPUIOBUHI MH cTBOpmH 0a3y manux B Microsoft Excel, sika BkiIrowana oTpuMaHi CTAaTHCTHYHI
JIaH1 COEKTPATBHUAX XapaKTEPUCTHK PEKYIbTHBOBAHUX TOUOK Ta (POHOBUX JUISHOK.

BypoBi maiiiaH4mky, M0 akKTHBHO ekcruryatyBaiwcs y 70-80 poku XX CTOJITTS, YITKO
BHPI3HSAIOTHCS HA KOCMIYHUX 3HIMKAX TUIONTUHHUME aHOMAJISIMK pi3HUX TOHIB (puc. 1). Opeonn
PO3CifOBaHHS 3aIMIIKIB OyIiBETLHUX Ta OYPOBHX MaTepialiB Bill TMpJIa CBEP/UIOBHHH B3JIOBXK
pULTI MOXKYTH 3aiiMaTH Bimctanb 100 i OiTbIIe METpIB.

Puc. 1. BisyaabHi BigMiHHOCTI y K0JILOPi TepUTOPIi peKyJIbTHBOBAHOI0 MAHJIAHYHUKA i
(onoBoI TiIAHKHU

Ha erami OypiHHS CBEpUIOBHH IIPH NMPHUTOTYBaHHI OypOBHUX PO3YHHIB 3aCTOCOBYIOTHCS
BEJIUKI 00’ €M MPUPOTHUX MIHEPATHHIX KOMIIOHEHTIB Ta MITYYHUX XIMIYHUX pedoBHH. [0 HUX
y Mepury 4epry HaJle)kaTh TJIMHOTIOPOIIOK (OCHTOHITOBI TIIMHU), BanmHAKH abo kpeiaa (CaCO;),
O0aput (BaSO4) 1 ramir (NaCl). 3a wacie CPCP wmaibke Bech OapHTOBUI KOHIIEHTpAT, IO
BHKOPUCTOBYBaBCs B YKpaiHi, IeHTpari3oBaHo moctaBisBcs 3 KaBka3y ta Cepemuboi A3ii, e
BHPOOJISABCSA 3 Cynb(igHOro OapuTy mosiMeTamivHuX pojaoBuml. Lle o3Hadae, mo Ha cTapux
CBEPUIOBUHAX, PEKYIbTHBOBAaHUX 10 1990-X poKiB, y CKiIaai 0apUTOBOTO KOHIIEHTPATY CIIiJ
OYIKYyBaTH JOMIIIKKA MiHEpaJiB Cynb(iaHOT acomiamii 3 BucokuM BmictoM Pb, Sb, As, Zn, Mo,
Ag. Hapasi cyqacHi BUpOOHHKH OapuTy, OCHOBHI 3 kuX 30cepemkeni B Kurai, [uaii, TypeuunHi
Ta Mapokko, HaMmararTbCi BHKOPHCTOBYBATH YUCTUW (QuoTamiiHuii  OapuT. 3rigHO
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3arajlbHONPUMHATHUX BUMOI AMeEpHKaHChKOro 1HCTUTYTYy Hadtu 1 razy (API) y Oapurti
HOPMYETbCS JIMIIE CYMAapHUN BMICT BOJOPO3UYMHHUX JIY’)KHO3EMEJIbHUX METaJliB, SKUI He
noBuHeH nepesuiryBatu 250 mr/kr [14].

Amnaini3 apxiBHUX MarepiajiiB OypiHHA MO cBepjyioBMHaM HoBoMukonaiBCbkoi rpymnu
POJOBMII TTOKa3aB, 10 Ha TEPUTOPIi OCHOBHUMHU KOMIIOHEHTaMH OypoBHX po3uuHIB 710 1990-x
POKIB BHCTyHajJd OEHTOHITOBUN TJIMHOMOPOIIOK, Kpeilja, XJIOPUCTUH Kayblid, B SKOCTI
JOPYTOPSIAHUX KOMIIOHEHTIB — XPOMIIIK, rpadiT, AU3NaAINBO, OK3WJ, MMOJTIETUICHOBUM MOPOLIOK,
KaycThyHa coja, Hadra, kapbokcumetwmientono3a (KMILI), konaeHcoBaHa cynb(iT-ciupTOBa
6apaa (KCCB). B skocti oOBaxkHIOBauiB OypOoBUX PO3UYMHIB BUKOPHCTOBYBAJIM Kpelay, a Ha
BEJIMKUX INIMOMHAX 32 YMOB BMHHMKHEHHsSI a00 OYIKYBaHHS Ta3olposiBIB — reMaTuT 1 Oapur.
[ndopmariis moao 06’eMiB BUKOPUCTAaHHS OOBaKHIOBAYIB B MHUHYJIUX pOKax BIACYTHS, alie
3TiJJHO MPOEKTIB Ha OYypiHHA Y 3aJI€KHOCTI BiJ] TTIMOMHU CBEPJUIOBUHU Ta CKJIAIHOCT1 OypiHHS Ha
OypoBuit Maiinanuuk 3aBo3uiiocs Big 100 mo 1000 ToH 1iux peareHTiB.

JUis BU3HAUEHHS NOKAa3HUKIB 3a0pyJHEHHS IPYHTIB MIHEpPAIbHUMH KOMIIOHEHTAMH
OypoBHUX PO3YMHIB MU IpOaHali3yBaJldi Ha BMICT Makpo- 1 MIKPOEJIEMEHTIB 3pa3Ku Oapury,
BAaITHSAKY Ta [NIMHOMOPOIIKY, 1110 BUKOPUCTOBYIOThCS Ha HoBOMUKOaiBChKIM Tpymi poaoBHIL. 3a
pe3ynbpTaTaMu a”Haizy Oyiau moOymoBaHI TeOXIMIUHI CIEKTpU KOEe(DIIIEHTIB HAKOMWYEHHS Ta
pPO3CIIOBaHHS XIMIYHHMX €JIEMEHTIB JUIsl TJIMHOIOPOIIKY Ta OapuTy, SKi MOPIBHIOBAJIUCH 13
MOKa3HUKaMH MicLIeBOTO (POHY HOPHO3EMHUX I'PYHTIB Ha TEPUTOPII TOCIIHKEHD (pHC. 2).
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Puc. 2. Jlorapudgmu koedinieHTiB KOHUEHTPaIii XiMiYHUX eJIeMeHTIB Y KOMIIOHEHTAaX
OypoBMX pPO34YHHIB Y NOPiBHSIHHI 3 ()OHOBHM CKJIaIOM YOPHO3€eMiB

OcTaHH1 BHU3HAYaJIMCs LUISIXOM YCEpEAHEHHSI BaJIOBUX KOHLEHTpALId €JIEeMEHTIB Yy
nmpo6ax, BimiOpaHuX Ha BIJJaJECHUX BiJ CBEPJIOBUH JUISHKAX PULIL, IO HE 3a3HAJIA BIUIUBY Bl
OypoBUX MalJaHuYuKIB 1 pekyiabTHBalli. KoediieHTH KOHIEHTpalil po3paxoBYBaIU SIK
BITHOILIEHHS BMICTY €JIEMEHTY B PEUOBHHI JO KJIApKy B 3€MHIA KOpi 1 MPEeACTaBWIU iX Yy
norapu@miuHiit Gopmi Ui 3py4HOCTI Bi3yasizalii:

K=lg-C (1)

Knapx
ne K — xoeogiieHT koHueHTpauii, C; — BMICT €1eMeHTY B IPYHTI, Cype — KJIAPK €JIEMEHTY B
3eMHIN KOpi.

XiMIYHUI cKJ1a] OEHTOHITOBOTO IIMHONOPOILIKY BUSIBUBCA AY)KE OJIM3BKUM /10 (POHOBUX
MMOKa3HUKIB YOPHO3EMHHUX IPYHTIB 3@ BMICTOM Mailke BCIX €J€MEHTIB, OKPIM TPOXH IiIBULIEHUX
KoHLeHTpauii Ba ta Mo 1 noHwxkeHux koHueHtpamii Mn, P, Sr. Obunsa 3pazku Oaputy
BHUSIBWJIUCS TY)KE€ CXOKHMHU 32 XIMIYHUM CKJIaJ0M — Ha (POHI MEPEBAKAIOYOr0 €JIEMEHTY 0apito,

50



HayxoBo-texniunuii xxypnan Ne 1 (15) 2017

KU cTaHOBUTH 10 60 % BajoBOro BMICTY, BIIMIYA€ThCS MIABULIEHUI BMICT CTPOHILIIO, @ TAKOXK
CBHUHIIIO, ITepOito, cpidiia, sIKi € THIOBUMH KOMIIOHEHTAMH MIHEPAJIbHUX CYIb()ITHUX acoIfiaIlii.

TakuM YMHOM, TE€OXIMIYHUMHU O3HAaKaMM TOTPAIUISHHS MIHEpPAJbHUX KOMIIOHEHTIB
OypOBHX pPO3UYMHIB Ha IPYHTU OYypOBHUX MallJaHYUKIB OyyTh TaKi:

a) MIIBULIEHHS CKJIAaJ0BOI IVIMHMCTOI (pakmii B IpyHTaX Ha (OHI HE3HAYHOTO
30UTbILIEHHS BMICTY 0apito (BIUIMB IIIMHOMOPOILKY);

0) 3MiHAa MIHEpaJIbHOTO CKJIAAy IPYHTIB 3 CHJIIKaTHOTO Ha KapOOHATHMH 3a PaxyHOK
3IAIIKIB KPEHIH;

B) pI3K€ MMiJIBUILIEHHS BMICTY Oapiio Ta CYMyTHIX Ba)XKKUX METaIIB y MicUsSX 30epiraHHs
OapuTy Ta MPOTIKaHHS OYPOBUX PO3YMHIB B OPE0JIaX PO3CIFOBAHHS BiJ OypoBUX aMOapiB.

PexynbruBamiss 3eMenb € OOOB’SI3KOBOIO  CKJIAZIOBOIO TEXHOJIOTTYHMX IPOLECIB,
MOB’sI3aHUX 3 BIIIHOBJICHHSIM TOPYIIEHUX 3€MENb. PeKylnbTHBAII0 HEOOXITHO 3/1HCHIOBATH B
JIBa TOCJIJIOBHUX €Talu: TEXHIYHMM 1 OIO0JOTIYHMM, IO PErIaMEeHTYEThCS BIAMOBIIHUMU
HOPMaTUBHUMH JIoKyMeHTaMu [6]. [Ipouiecu pekyiabTHBALl, XapaKTepH1 U1 PaJSHChKUX 4YaciB,
BKJIIOYAJIM BUPIBHIOBaHHS MIHEpaJIbHOI Macu OypoBOro maiijlaHumka 0e3 BHIIyYeHHS 3aJIMIIKIB
KOMIIOHEHTIB OypOBHMX PO3UMHIB, MEPEKPUTTS MIHEPAJIBbHOTIO IPYHTY OypoBOro MaiiJaHUMKa
1apOM I'yMYCOBOI'O TOPU30HTY, IO CKJIaayBaBcs 1o nepudepii Maiiganuuka (8ig 10 go 40 cm ),
010J10T1YHA pPEeKyJIbTUBALllS HE MPOBOAMUIIACH. 3eMill OYpOBUX MalaHUMKIB BUKOPUCTOBYBAJIUCH
JUTst 3eMJIepoOCTBa Biipasy MiCis PEKYJIbTHBAILI.

PesynbraroM pexynpTHBaIlii € GOpMYBaHHS TEXHO3EMIB — CKIATHUX MOJTIKOMIIOHEHTHUX
OpraHo-MiHepaJlbHUX CHUCTEM, CKJIaJ 1 BJIACTUBOCTI SIKUX (DOPMYIOThCA B pe3yJbTaTi B3aeMO1i
NPUPOAHOI (CyMill BUXIJHMUX T€HETUYHHUX TOPU3OHTIB, I'PYHTOTBOPHUX Mopin 1 (uaroigiB) i
TEXHOT€HHOI (TEXHOJIOTTYH1 peareHTH, KOMIIOHEHTH OYpOBHMX PO3UMHIB) CKJIAJJOBUX, 1110 Oarato B
YOMY BU3HA4a€ PIBEHb IPYHTOBOI POIOYOCTI, HAIPSIMOK Ta IHTEHCUBHICTh I'PYHTOYTBOPIOIOYOTO
nporecy [6, 7]. Cepen OCHOBHUX HETAaTUBHHUX HACHIIJKIB SIKi, SIK MPABHJIO, 3 SIBISIOTHCS ITICTS
pPEeKyJAbTUBALll IPYHTIB 1 NOBEPHEHHS iX 3€MJIEBIACHUKY € 3MiHa MOTYKHOCTI I'yMYCOBOIO
TOPU30HTY, peaklii cepeloBHUIlla IPYHTY, COJBOBOIO CKJaJy, arpo@i3sMuyHHUX BIIACTUBOCTEH,
3a0pyJHEHHS IPYHTY Ta HOTO YIIUIbHEHHS.

BuBuenns ocoOnuBocteld 3MiHM MOPQOJIOTTYHUX O3HAK PEKYJIbTUBOBAaHUX IPYHTIB
OypOoBHX MalJlaHYMKIB SIK PaJsSHCbKUX YaciB TaK 1 Cy4acHOro Iepioy MOKa3zye, 0 MPUYUHOIO
JAHUX 3MIH MOXYTh OyTH SIK ME€XaHI4YHi, TaK 1 T€0XIMIUH1 BIJIUBU, BUOKPEMHUTH KOXKEH 3 SIKUX
HEMOXJIMBO, OCKUIbKH BOHH, K MPABUJIO, AIFOTh OJHOYACHO. MexaHIuH1 3MIHM ICTOTHI BXK€ Ha
erarni oOJaIITyBaHHS MalJaH4YMKa, NPOKJIAJaHHS JOpIr 1 OyIIBHUITBA IHIIMX TEXHIYHUX
00'eKTIB, a TAaKOX IpHU peKyabTuBalii. B pe3ynbpTaTi BiOyBaeThCs MEpEMIIIyBaHHS BEPXHIX
BHUXITHUX TE€HETUYHUX TOPU3OHTIB, NMPH HE3MIHHUX HUXKHIX, IO MPU3BOJUTH O 3MEHIICHHS
IpyHTOBOrO npodutto. Ilpu MexaHIYHOMY MOPYIICHH] NepeMIlIaHUM 1ap CKIAAAE€ThCA 3 PI3HUX
3a KOJIbOPOM, PO3MIPOM Ta CTPYKTYPOIO YaCTOK BUXIIHMX TC€HETHYHUX Tropu3oHTIB. HalOyti
MOPQOJOriyHl 3MIHM € CTIHKMMHM HpOTATOM TpUBAJIOro mnepioay micasaii. ['eoxiMiuHi
MOPYIIEHHSI MOXXYTh OYyTH TOB'Si3aHI 3 JOJATKOBHMM HAIXODKCHHSIM KOMIIOHEHTIB OYpPOBUX
PO34MHIB, HAaKONMYEHHSIM Ta PO3CIIOBAaHHSM Ha MalJaHUYMKYy MIHEpaJbHOI Macu BHOYypeHUX
MOPiJ,, NMPUBHECEHHSIM KOMIIOHEHTIB IPYHTOTBOPHOi Mopoaud abo HAIXOJKEHHS Y IPYHTHU
HaTOMPOAYKTIB, MIHEPATI30BAHKX IJIACTOBUX BOJ, OYpOBUX PO3UMHIB TOIIIO, IO BiAOYBa€ETHCA,
3a3BUYail, B pe3y/bTaTi HEJOCKOHAIOCTI a00 MOPYILIEHHS TEXHOJIOT'1], HU3bKO1 SKOCT1, 3HOILIEHHS
obOnagHaHHsA, aBapiiHUX cUTyarid 1 T. 1H. HalGiapim 3ymMOBJIEHI T€OXIMIYHUMHU 3MIHAMH TaKi
MOP(QOJIOTriuHI O3HAKHU, SIK KOJIp IPYHTIB (HEOAHOPIIHICTH 3a0apBiIEHHS Ta KOHTPACTHICTH B
MeXxax TpaHC(OPMOBAHOIO IIApy), 3MiHA iX CTPYKTYpH, YTBOPEHHs cerperauii 3aiiza B ¢popmi
BOXPUCTUX IUIM, IIOCWIEHHS NPOLECIB OIJIeEHHS TOINO. B pe3ynbrari pexyiabTUBALii
B1I0YBa€ThCs 3MiHA IOJIOKEHHS TeOXIMIYHUX Oap’epiB, 10 MPOSBISEThCA Y 3MiH1 peakiii pH 3
HeUTpanbpHOI (BracTuBa (JOHOBUM IPYHTaM) Ha CIa00TyXKHY.

PexkynbTUBOBaHI I'PYHTHM € ICTOTHO YIIUIBHEHUMHU BIAHOCHO ()OHOBUX. YUIUIbHEHHS
B1I0YBa€ThCs BHACIIIOK HAJMIPHOTO TUCKY Ha IPYHT XOJOBHUMH CHCTEMaMH TPAaHCHOPTHUX
3ac001B Ta 1HIIOT TEXHIKMU 1 3HAYHO MOCHJIIOETHCS MPU BUKOHAHHI BEJIMKUX 00 €MIB 3€MIISTHUX
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poOIT Ha OOMEeXEeHHUX IUIOLIAaX B YMOBAaX IMiIBUIIEHOI BOJOTOCTI IPYHTY Ta MOBHOI BIJICYTHOCTI
61os10r14HOI pekyabTuBaLii. [Ipy 1bOMy yIIUIBHIOETHCS HE TUIBKU BEPXHIi, KOPEHEBMICHUH 11ap
IPYHTY, ajie i HIKHI 6okl ropu3zoHTH (30—-60 cMm). [1ig yac OyaiBHUITBA CBEPAJIOBUHU BOHH,
(akTU4YHO, MIACTWIAIOTh TOBEPXHIO, a B MPOLECI PEeKyJIbTUBalLll Ha eTaml IUIaHyBaHHS
JI0JIATKOBO YUIUIbHIOIOTHCSI BAXKKOIO TEXHIKOK. TpUBaNIMMM JOCHIIPKEHHSIMH BCTaHOBJIEHO, 11O
UIIBHICTE OPHOTO IIApYy PEeKYJIbTUBOBAHMX IPYHTIB, K IMPAaBUJIO, NEPEBHILYE ONTHUMAaJIbHI
spavenns Ha 0,1-0,15 r/cm’ (B okpemnx Bumagkax Ha 0,2 r/cm’), a mizopHoro — ma 0,25—
0,3 r/cm’ [5]. LL[iTbHAI IPYHT Y CYXOMY CTaHi YUNHHTH BEMKHil OIIip KOPEHEBIi CHCTeMi POCIIHH,
nmoraHo (QuUITpye BOAY, I OOpoOITKY mOTpedye MOMaTKOBHX BHUTpar. Bojoroemkictsb
VIIUIbHEHOTO IPYHTY € TIpLIOI0, HDK Y HIPUPOJHOMY PO3MYLIEHOMY CTaHi. Y 3B’S3Ky 3 LUM
POCIIMHY TOCTIHO BiI4yBalOTh 1e(ILUT HEOOX1IHOT BOJIOTH.

BnactuBOoCTI r'yMycOBaHOTo 1iapy yCHaJKOBYIOTbCS BiJl 30HAJIbHUX I'PYHTIB, TOMY BOHH
nyxe pi3HI. IIOTYyXHICTP T'yMyCOBAaHOTO TOPU30HTY 3HAYHO 3MEHILYETHCA 1, B OKpEMHX
BUIAKaX, Moke cTaHoBUTH 30-40 cM (37e0UIBIIOrO XapakTepHO JUIsl IPYHTIB OYypOBHX
MalJJaHUUKIB PaJsHChKOIO nepiony). Crnocrepira€TbCcsi TaK0X HEOAHOPIIHICTH BMICTY T'yMYCY,
BHACJIIOK TMOTPAIUIIHHA JI0 TYMYCOBAHOTO TOPH30HTY JOMINIOK BHXIIHUX T€HETUYHHUX
TOPU30HTIB 30HAJILHUX I'PYHTIB.

[Ipomiecu ¢dopmyBaHHS TEXHO3EMIB Ha MaWJIaHYMKAaX PAASHCHKOTO TMEpioAy Ta Ha
Cy4aCHMX pPEKYyJIbTUBOBAaHUX MailJaHuMKax aOCOJIIOTHO PI3HI 3a XIMI3MOM IpYHTIB. PanisHChbKi
MaiJJaHUMKH, 110 PEKYJIbTUBOBAHI 31 3HAUHUMH MOPYLIEHHSMHU, MAalOTh MEPEBAKHO KaJIbLIUTO-
OapUTOBHUI THUIl TEXHO3EMIB 3 AaHOMAJIbHUM HAKOMHYEHHSM BaXXKUX MeTaliB. PexynbTHBOBaHI
CydacHI MalJaH4YMKH, 3 JOJEpPXKAHHSAM TEXHOJIOTIH, XapaKTepU3ylOThbCs TIPYHTaMU IyXKe
ONMU3BbKUMU 3a XIMI3MOM J0 (OHOBUX HemopyuieHux rpyHtiB. OriHka Bapiauii KoeQiieHTIB
KOHIICHTpAIlId XIMIYHMX €JIEMEHTIB Ha JAUIAHKaX I[IOKa3ye, M0 3HAYHUX KOJIMBaHb HE
Bi1OyBaeThes. KoediuienTu Bapianii, po3paxoBaHl SK BIJHOLIEHHS CEpeIHbOKBAJIPaTHYHOTO
BIIXWJICHHS JI0 CEPEAHBOTO 3HAaueHHs, He mepeBuinyBaiu 30%, a 1 mepeBakHOT OLIBIIOCTI
eneMeHTiB — 10%. HaltnomitHiiny Bapianito cepes ycix manu Li ta Ba. Takuii po3noaur Bapiaiii
PI3KO BIIPI3HSAETHCS BiJ QHAIOTIYHUX JIaHUX HA JAUISTHKAX CBEPUIOBHH, PEKYJIbTUBOBAHUX [0
1994 poky, MmO CBITYUTH NMPO HEBUCOKHM CTYMiHb TpaHC(HOPMOBAHOCTI IPYHTOBOTO IIapy Ha
IUIHKaX peKyJIbTUBaLii cBepAnoBuH. He3nauna Bapiaiiis 1 BIACYTHICTh T€OXIMIUHUX aHOMAJIH €
0e31ocepeIHbOI0 03HAKOIO BIZICYTHOCT1 3a0pyIHEHHS I'PYHTY Ha OypOBUX MailaHYHKaX.

@dakTopHI Ta KJIAcTEpPHI MOJENl PO3MOAULY XIMIYHMX €JIEMEHTIB Y PEKYJIbTHBOBAaHUX
IpyHTax OypOBHUX MalJaH4YUKIB OyJIM CTBOPEHI Ha OCHOBI ONpPAIIOBAHHS JAaHUX METOJaMU
0araToBUMIPHOTO CTAaTUCTUYHOTO aHaiizy. BOHM OMHMCYIOTH OCHOBI MPOIIECH, IO OIMUCYIOTh
CYTTEBI 3MIHM MiHEpalbHOTrO cyOcTpary. B HaBeneHiil ¢pakTopHi CTPYKTYpl MOKa3yeThCsl Bara
(dakTopy B cymi Bapialiid kommoHeHTIB Marpuill (38,3%) Ta B YMCEIbHUKY — KOMIIOHEHTH, SKI
MaloTh CTaTHUCTUYHO 3HAYylll BEJWYMHM HAKONUYEHHS B CyOCTpaTi, a B 3HAMEHHUKY —
KOMITOHEHTH, 5IK1 B3aEMOKOPEJIbOBAHO 3MEHILYIOTh CBOT KOHILIEHTpAIIii:

Ba Ca Pb Ag Mo Zn Li
SiPTiV

Flsg3

[TepeBaxkarounm mporiecoM (GopMyBaHHS TEXHO3eMIB Ha OypOBHX MalJlaHYUKaX €
HAKOIMYEHHs B CKJIa/ll IEpeBa)katou0i CHIIIKATHOT OCHOBH I'PYHTY 3HaYHUX 00’€MIB KaJIbLIUTY Ta
Oaputy (puc. 3). 3 60Ky MIKpPOETIEMEHTIB 1I€H MPOIEC OMUCYETHCS aHOMAJILHUM HAKOMMMYEHHSIM
cynbdiaaux meraniB Pb, Ag, Mo, Zn Ha (oH1 3MEHILIEHHS BMICTY €JI€MEHTIB, XapaKTepHUX AJIs
aKLECOpPHUX MiHepaniB Jiecononionux cyrmmHkiB — Si, P, Ti, V. Ilpouec dopmyBanHs
TEXHO3EMIB 13 aHOMAJIbHO BHCOKMM BMICTOM KaJbllif0 Ta 0apito y KOMIUIEKCI 3 aHOMaJbHUM
HaKOMMYECHHSAM CyAb(IMHUX METajiB BHSIBICHWNW Ha OypoBHX MaWJaHYMKaX pPaJASHCHKOTO
nepioay (cB.NelOP, 15P, 16H, 21P, 23), ne 3acTtocoByBaBCsS KaBKa3bKUi Ta CEpeIHbOA3IMCHKUIM
Oapwur.
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Puc. 3. ®akropHi Moje i TUIIIB TeXHO3eMiB Ha OypOBHX MaliJaHYUKAX HA TePUTOPIl
HoBomukonaisebkoi rpynu pogosuin B miomuHi ¢pakropis F1 ta F2

KonocanpHi o0’emMu kanbuMTy Ta OapuTy B IPYHTaxX IPOCTEKYIOThCS HaBITh Ha
KOCMIYHMX 3HIMKaX IUIIMaMU CIpOro KOJIbOpY Ha (OHI OTOUYYIOUHUX TEMHHUX CTPYKTYp
yopHo3eMmiB. lle moka3ye Hag3BU4aitHO Hee(EKTHUBHUN MIAX1A 0 PEKYJIBTHBALL, IO MPU3BEIIO
70 BUXOJY Ha MOBEPXHIO IPYHTY 3HAYHUX 00’€MIB OypoBOro muiamy Ta 3ajJMILIKIB OypOBOIro
po3unHy. HactynmHa opaHka 1ux 3eMenb MpHU3BENa 10 PO3HECEHHS IO TUION[I MalJaH4YHMKIB
NEeCSITKIB KyOOMeTpiB OypOBHX BIIXOJIB 3 BEJIMKMM BMICTOM BallHAKYy Ta Oapury, NIO
MIATBEP/UKYETHCS pe3ybTaTaMU CIEKTPAJIbHOTO aHalli3y TeXHO3eMiB (Tabi. 1).

Tabnuys 1

I'eoximiuna cneniaJizanisi peKyJbTHBOBAHUX MaliIaHYNKIB 32 pe3yJibTaTaMH
KJIACTEPHOI0 aHAJi3y (KOHIeHTPauii eJleMeHTiB y MI/KI a00 ppm)

EeMeHTH CepeniH1 KOHLIEHTpallli y TPYHTax KJIacTepy BMicT y TJTK
1 2 3 gopHo3eMmi ((poH)
Li 51,4 27,2 41,7 33,5 —
Na 6837 5855 7087 7745 —
Mg 8345 8639 8111 7029 —
Al 66114 60833 69454 68908 —
Si 292411 310278 313992 309146 —
P 670 804 728 684 —
Ca 43571 18675 13738 9587 —
Ti 4329 4811 4818 4521 —
\Y 89 99 99 98 150
Cr 60,6 59,4 64,8 68,0 100
Mn 718 767 739 731 1500
Fe 28996 33694 31139 29256 —
Co 15,3 14,4 16 15,7 50
Ni 40,3 46,4 42,5 39,8 85
Cu 27,8 28,5 27,8 254 100
Zn 203,6 110,8 100,3 87,4 300
Zr 268 219 283 285 —
Mo 1,77 1,15 1,17 1,11 —
Ag 2,9486 0,0497 0,0452 0,040 —
Ba 17096 929 477 382 —
Pb 379,4 21,1 19,3 18,6 30
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TexHOreHH1 I'PYHTOBI YTBOPEHHSI Ha CY4YacHHX OYpOBHMX MailaHYMKax OIHUCYIOTHCA
¢dakropom F2:
Zr LiNa Al

F2154

Habip eneMeHTIB 1HIMKATOPIB MOKa3ye JOMIHAHTHY y4acThb CyMillll TJIMHOMOPOILIKY Ta
rajiity B XIMIYHMX 3MIHaX IPYHTIB pPEKyJbTUBOBaHUWX MaWgaHuukiB. [Ipu 1npomy HaBITh
MPUCYTHICTh HE3HAYHOI KUIBKOCTI OapuTy B OypOBUX pO3YMHAX HE MPU3BOJUTH A0 IOSBU
MOJIMETATIYHAX aHOMaJlii, OCKUIbKM OapuT, II0 3aCTOCOBYETHCS, JOCUTHh YHUCTHUM, 1 B HBOMY
BIJICYTHI! CHEKTp BaXXKUX MeTaniB. TepuTopiajibHO 1Iei mpoliec MposBIISE€THCS MO BCiil TEpUTOPIi
nisuibHOCTI HOBOMUKOIAIBCHKOT TpynH pOJOBUIN 1 B JESKUX 3pa3Kax IPYHTIB CBEpPUIOBHH
PaAsIHCHKOTO MEPIOLy.

Cepen nporieciB popMyBaHHS TEXHO3EMIB OypOBHUX MailfaHUYMKIB MposBUBCS daktop F3,
SIKUH TTOKa3y€e 3aMIIIeHHS CUITIKATIB TPYHTY Ha KapOOHATH KaJbllito 0e3 ydacTi 6aputy (puc. 4):
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Puc. 4. ®akTopHi Moje i TUIIIB TeXHO3eMiB Ha OypPOBHX MaliJaHUYMKAX HA TePUTOPIi
HoBomukonaiBebkoi rpynu poaosuin B miommuHi ¢pakropis F2 ta F3

Takuii mpouec 3aMIllIEHHs KalblllEM KPEMHII0 MO)XXe OyTH mHpu ydacTi KapOOHATHHUX
CYIUIMHKIB B PEKYJbTUBOBAHIN Maci IPyHTY, a TaKOX IPH BUKOPUCTAaHHI B OypOBUX pO3UMHAX B
SKOCTI HAllOBHIOBa4a Ta OOBa)KHIOBaua BamHIKIB Oe3 ydyacTi Oaputry, Hpo IO TOBOPUTH
cTaOUIbHUM (POHOBUI BMICT BaXKKUX MeTaliB. Takuil epekT MoxkKe CIIoCTepUraTuTCs Mpu po3MHUBI
OpEOJIIB KaNbI1H-0apUTOBUX Mac aTMOCHEpHHUMHU OnajaMu. Y TaKOMY BUIAJKy OUIbII JIETKUMN
KQJIBIIUT MITPY€E Y BOJHUX MOTOKAX, a OUThII BaKKUH OAPUT 3aJIMINAETHCA HA MICIIl BUITyYEHHS
OypOBHUX BIIXO/IIB.

TakuM uuHOM, mnpouiecu (GOpMyBaHHS TEXHO3EMIB Ha MaillaHYMKax paJIsHCHKOTO
Mepiojy Ta Ha CyYaCHUX pPEKYJIbTHBOBAaHMX MaiaHUYMKax aOCOJIOTHO pIi3HI 3a XIMI3MOM
IpyHTIB. PansgHChKi MaiiiaH4YMKu, 110 PEKYIbTHBOBAaHI 31 3HAUHUMM MOPYUICHHSIMHU, MalOTh
MEPEBAXKHO KAJIbLIUTO-O0APUTOBUN TUIl TEXHO3EMIB 3 AHOMAJIbHUM HAKOMHYEHHSM Ba)KKHX
MeTaniB. PekyinbTHBOBaH1 MalJaHYMKN CY4acHOI'O MEPIOy XapaKTepPU3YIOThCS IPYHTAMU JTyKe
OJMM3BKUMU 32 XIMI3MOM JI0 OHOBUX YOPHO3EMIB.

BucHoBKkM 3 AaHOro JocCiaifkeHHs1 Ta nmepcrnekTuBH. [lomykoBe Ta ekcrryarauiiine
OypiHHs Ha poaoBHIIax CXiTHOTO PETiIOHY MPOBOIUTHCA MOHAT 70 POKIB, IO 1a€ 3MOTY OI[IHUTH
PI3HOBIKOB1 aCMEKTH YTBOPEHHSI TE€XHO3€MIB. 3a JOMNOMOIOK KOCMIYHHMX 3HIMKIB NpOBEACHA
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ONTHUMI3allisl PO3TAIIYBAHHS TOYOK CIIOCTEPEKEHHS I'PYHTIB. AHaji3 KOCMIYHUX 3HIMKIB PI3HOTO
nepiogy HaJaB 3MOTY BHUBUHTHU ICTOPIIO OCBOEHHS TEPUTOPIi, MOKa3aB JOCTATHbO BHCOKUM
KOHTpAacT CTapux MPOMHUCIOBUX Mai/laHYMKIB Ha (DOHI CUIBIOCHYTigb Y€pe3 BEJIMKHUH CTPOK
IICJIS 1X JIIKBIJAIIl Ta peKyJIbTUBALII].

Ha erani OypiHHS cBep/UIOBUH, IPU MPUTOTYBaHHI OYPOBUX PO3UMHIB, 3aCTOCOBYIOTHCS
BEJUKI 00’€MU NPUPOJHUX MIHEpPAIbHUX KOMIIOHEHTIB Ta MITYYHMX XIMIYHHUX PEYOBHUH. 3a
pesynbTaTaMu aHali3y MOOYyIO0BaHI TEOXIMIYHI CHEKTpU KOe(DIieHTIB HAKOMWYEHHS Ta
pO3CifOBaHHS XiMIYHMX €JEMEHTIB Ui IJIMHONOPOLIKY Ta OapuTy. IX NOpiBHSAHHA i3
MMOKa3HUKaMH MICIIEBOTO (OHY UYOPHO3EMHMX IPYHTIB JIO3BOJMJIO BHSBUTH MOTEHIINHHI
eJIEMEHTH-3a0pyTHUKH — Oapii, ctponmiii (mepeBumieHHs ¢ony KK > 100), cBunenp (mecsaTku
3HaueHb ['JIK).

[Ipomiecu dopMyBaHHS TEXHO3EMIB Ha MaWJaHYMKaX paISHCHKOTO Ieplogy Ta Ha
Cy4aCHHUX PEKYJIbTHBOBAHUX MailaHYMKax pi3Hi 3a XIMI3MOM IpYHTIB. PajsiHCbKI MaiiiaH4uKHy,
10 PEeKyJIbTUBOBAHI 31 3HAUHUMHM MOPYIIEHHSMHU, MAIOTh NEPEBAKHO KAJIbLIUTO-0apUTOBUMN THII
TEXHO3EMIB 3 aHOMAaJbHUM HAKONMYEHHSM BaXXKUX MeTaliB. PekynbTHBOBaHI cydacHi
MalJJaHUUKHU 3 JIOACP KAHHSM TEXHOJIOTIH XapaKTepU3yITbCA IPYHTAMU AYKe OIU3bKUMH 32
XiMi3MOM 10 (OHOBUX HeMopylieHuX IpyHTIB. OuiHka Bapiamii Koedili€eHTIB KOHUEHTpaLii
XIMIYHUX €JIEMEHTIB Ha JUISIHKaX MOKa3ye, 10 3HaYHUX KOJIMBaHb HE BiOyBaeThcs. BusiBieHi
TEXHOT'€HHI JIITOXIMIYH1 aHOMaJIii X04a 1 HOCATh JOKAJIbHUN XapakTep, aje YUCIEHHI Ta ICHYIOTb
NECSITKU PpOKIB. Y NOAANbIIMX JOCIHUIKEHHSX CIEKTpalbHI XapaKTEpPUCTUKU 3HIMKIB Yy
CHIBCTaBJICHH] 3 JJaHUMU KOHTAKTHMX I€OXIMIYHMX BHUMIPIB J03BOJIATH OTPUMATH KUIBKICHI Ta
SKICHI XapaKTepUCTUKU 00’ €KTIB JOCIIPKEHb.
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MNPUYUHU BIZIMOB CUCTEM I'A30IIOCTAYAHHSA

Jlara cTaTTsi Mae Ha MET1 ONMUC 1 BUSBICHHS OCHOBHMX YMHHHMKIB, BiJl SKHMX ra3oBa Mepexa
MOX€ 3a3HATH HETaTUBHOTO BIUIMBY 1 B IMOJAJIBLIOMY CIPHUYMHHUTH BIAMOBY LUIOrO KOMILIEKCY
CIIOpy. 1 MpUJIaliB, sKi 3a0e3meuyroTh Oe3nepediiiHy poOoTy CHCTEMH Ia30IOoCTavyaHHs MPUPOIHUM
ra3oM MicT 1 oOyacTei, CenuIl 1 MPOMMCIOBUX MIANPHEMCTB. PO3KpHUTI OCHOBHI (akTopH, sKi
3HIXKYIOTh KUIBKICTh aBapiil Ta 3amo0iratoTh MeXaHIYHOMY ITOIIKOPKEHHS ra30poBoiB. Po3risHyTi
MOIITKO/DKEHHS 130JIALIHHOTO MMOKPHUTTS, TOIIKOKEHHS TI36MHUX Ta30MPOBOIIB EIEKTPOXIMIYHOIO
KOpO3i€10, IPOBEICHUH OMUC 30BHIMIHIX BIUIMBIB Ha ra30IpOBiJ, 110 MAlOTh BUIAJKOBHH XapakTep,
HaBeJIeH1 MPUKIIAM HEIIaCHUX BUIAJIKIB HA TEPUTOpPii YKpaiHu, MUTaHHS OJOpH3allii a3y € OJHUM 3
KITIOYOBHX Yy 3ar00iraHHi Haq3BUYaifHUX CUTYaIlil.

KuarouoBi ciioBa: o10paHT, ra3, Mepexa, BIUIUB, TTOLIKOIXKEHHSI.

Ilesnpto cTaTby €CTh ONMCAHUE M BBIBICHHE OCHOBHBIX NPHYUH, OT KOTOPBIX ra30Bas CETh
MOXeET ObITh IOJBEPKEHA HETaTHBHOMY BIUSHHIO U B JaJbHEHIIEM CHPOBOIMPOBATH OTKA3 IIEJIOr0
KOMIUIEKCa COOPYXEHH W mpuOOpoB, KOTOphIe obecreunBaroT Oecriepe0orHyI0 poOOTYy CHCTEMBI
ra30M0CTaBOK MPUPOIHBIM Ira30M TOPOJIOB M 00IacTel, HOCENKOB U MPOMBIIUIEHHBIX MPEAPUITHH.
PackpbIThl OCHOBHBIE (DAKTOpBI, KOTOpPHIE YMEHBINAIOT KOJIWYECTBO aBapUil M IPEIOTBPALIAIOT
MEXaHMUYECKH OTKa3 Tra3onpoBOAOB. PaccMOTpeHBI MOBpPEXICHUS H3OJSALUOHHOTO TIOKPBITHS,
MOBPEKICHUS TOA3EMHBIX Ta30MPOBOIOB 3JIEKTPOXMMUYECKOM KOppo3uel, MpOBEIeHO OIMCaHUe
BHEITHUX BIIMSIHMM Ha Ta30MpOBOA, YTO HMEIOT CIYYalHBIH XapakTep, NPHBEICHBI IMPHUMEPHI
HECUACTHBIX CIIy4aeB Ha TEPPUTOPUU YKPaWHBI, OIPOC OJOPH3ALMHU Ia3a eCTh OJHUM M3 KIHOUEBbIX
B [IPEIOTBPAILICHUN YPE3BBIYANHBIX CUTYaLIUH.

KiroueBble c10Ba: 010paHT, Ia3, CeTh, BIUSHUE, TOBPEKICHUS

The aim of this article is to describe and identify the main factors that may have negative
effect on gas system and may cause the breakdown of complex of buildings and devices, that ensure
smooth operation of natural gas supply systems in cities and regions, towns and industrial facilities.
The basic factors that reduce the number of accidents and prevent mechanical damage to pipelines.
Considered damages of blanked insolation, damages of underground pipelines by electrochemical
corrosion, described external influences on pipeline that were completed in random, brought
examples of accidents in Ukraine, that shows that the question of gas odorization is one of the most
important in preventing emergencies.

Keywords: odorant, gas, network, effect, damage.
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