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OCOBJIMBOCTI IPOLECY NEPEPOBKH BYPOBOI'O LIVIAMY
XIMIYHUM METOAOM 3 BUKOPUCTAHHAM ®OCOPOI'IIICY

Oxapaxmepu306anuti He2amueHUll 6NIUE HA HABKOJIUWHE cepedosuuje nio yac OYpiHHA ceeponosun
ons eudodoymrky Hagmu. OOTPYHMOBAHO, WO OYPOSULL WIIAM CMEOPIOE eKOJI02IUHe HAGAHMANCEHHS Ma
sHUdICYE cmiukicmo mepumopi. Tomy 0ns eupiwenus yiei npobremu HeobXiOHa 1020 nepepobka i3
3ACMOCYBAHHAM €KONO2IYHO 0e3neyHoi ma eKOHOMIYHO eeKmueHoi mexHono2ii. 3anpononosanull
XimMiyHUil memoo ymunizayii 0aHo2o 8udy i0Xody 3 GuKOpucmanHam gocgozincy. BusHaueno, wo Ha
npoyec 83aemo0ii 3HAUHO 0yOe enaueamu CKiad ma cmpykmypa 6ypogozo wnamy. Bye docnidcenuil
XiMIYHUL, MIHEPANO2iYHUll CKIA0, CMPYKMypd 3pasKi@ 8i0Xo0dy OYpiHHA, a Maxoxc O0eaxi ix @izuumi
enacmusocmi. IIpoananizosanuil 6niue ¢pazoeo2o ckaiady 6ypoeo2o uiiamy Ha eQekmueHicms 63aemMo0ii
3 ghocghocincom. [osedena odoyinvHicms cknady xomnosuyii 3 gocgoeincy ma 6ypoeoco 6i0xody 3a
PAXYHOK eMicmy 6 wiaami keapyy ma antomocunikamie. OyineHa MONCIUBICIb (PIKCYSanHs HeDe3NeuHUX
peuosun, y momy Yucii i 8aniCKUX Memania, 3a80AKu YmMeopeHHIO MiyHOT CIpPYKmypu 2incobemony.

Knrwuosi cnosa: 6yposuti wiiam, ocgoeine, XimiuHuil Memoo nepepooxu, 2incodemon.

Beryn. ITocranoBka mpodsemu. Ha choroaHimiHii qeHp iCHY€E HOCTAaTHS KUTbKICTh METOJIB 1 TEXHOJIOTIH
nepepoOKH BiJIXOJIIB, 1110 YTBOPIOIOTHCS NPU OypiHHI CBEPAJIOBUH JUIs BUAOOYTKY HadTH. AJKe NaHl BiAX0AU y
BUIIIAAl OypoBOTO IIIaMy, CTIYHHX OYpOBHX BOJ, BiAIIPAI[bOBAaHOTO OYPOBOTO PO3YHHY CTBOPIOIOTH 3HAYHE
€KOJIOTIYHE HaBAHTAXXCHHS Ha HABKOJIMIIHE CEPEIOBHIIE, & TAKOXK 3HIKYIOTh CTIHKICTh IPUPOAHUX EKOCHCTEM.
Bracnimok 3a0pynHeHHS atMocdepH, BOIHUX Ta 3eMeNbHHX pecypciB pedoBuHamMu |lI-1V xmacy Hebesmekn
ICHy€e PU3MK JUIA XKHTTA Ta 310poB’s moauuu [8, c. 48]. Tomy B Maxkax 3a0e3ledeHHs eKOJNOTiYHOI Oe3meKu
npobiema mepepoOkd OypoOBHX NIIaMiB € JOCHUTH aKTYaJbHOK Ta MOTpeOye BHpIMICHHS. 3 MI€0 METO
HEOOXITHUM € BIPOBA/KECHHS €KOJIOTIYHO OE3Me4HOT Ta eKOHOMIYHO €()eKTHBHOI TEXHOJIOTIT 3 BUKOPUCTAHHSIM
ONTHMAILHOrO MeToxy yrumisamii. IIpoaHanizyBaBIiiy BijoMi criocobu mepepoOku Oyposoro muiamy [5, c. 12] ta
JIOCITITUBIIIH CKJIAJ[ 1 CTPYKTYPY BiXOy OYPIHHS, BUPIIIMIH, IO JOIIHHO 3aCTOCOBYBATH XIMIYHUIN METOI,

MeTo10 po6GOTH € BUSIBJICHHS BIUIMBY OCOOJNMBOCTEW CKiaay OypoBOro HuiaMy pi3HHX 3pa3KiB Ha Ipolec
B3aeMo/Iii #oro 3 pocdorincom.

Marepian Ta pe3yabTaTH I0CTiAxKeHb. JlJis BUSIBICHHS MOXIMBHUX HANpPSMKIiB MepepoOKu OypoBOTO
IIIaMy 3 JIOTIOMOTOI0 XIMIYHOTO MeTomy OyB TNPOBEIEHHMH pETeNbHHH aHali3 HOro CKiamgy Ta CTPYKTYpH.
BypoBuit mmmam, sk CcKiamoBa BigXoXiB OypiHHS, TpeacTaBisie co0OK BHOYpeHY TOpOAy pa3oM 3
BiIpalibOBaHNM OYypOBUM po3uuHOM. [lopoma monpiOHIOETECS TMOPOJOPYHHYIOUAM IHCTPYMEHTOM i
BUHOCHTBCS Ha TTOBEPXHIO OypOBMM PO3YMHOM Yy BUTJISII TEKy4O-TUIACTUYHOI MacTonoi0OHoT Macu. Buxonsum 3
IIBOTO, 3pO3YMUINM cTa€ (GaKT MPO BIAMIHHICTD Y BIACTHBOCTAX JAHOTO BIAXOMY, KW YTBOPSHUH Ipu OypiHHI
PI3HUX CBEp/UIOBHH Ta Ha Pi3HUX TTHOWHAX ONHIET cBepIIOBUHHU. TOMY OYEBHIHOI € HEOOXiTHICTh B aHAaMi3i
JociipKyBaHux 3paskiB: Ne 1 — B3sitoro 3 riubuan 400 M, Ne 2 — niamy, yTBOpeHOro moOnu3y IJiacTa, Je
3ajsrae HadTa, TOOTO migHATOro 3 rauOuHU 4-5 kM. [IpoOu nanux 3paskiB Oyiu BimiOpani npu OypiHHI
CBepAJIoBHMHU byrpyBaTiBcbkoro HaTOBOTro pojoBuina JHinpoBchko-/{oHenbkoro HaTora3oHOCHOTO OaceiiHy.
Micue 3Hax0mkeHHs pooBuIna — OXTupcbkuil paiion CyMcbKoi 06acTi.

Ckiag Ta BIacTUBOCTI OypoBOro mmiamy OyIOyTh 3alieXaTH sSIK BiJl TIpChKOI MOPOAM, TakK i Bixg OypoBOro
po3umHy. AJKe 4acTOYKM MOPOIM 31aTHI agcopOyBaTH Ha CBOiil mmapyBaTiii HOBepxHI HeOe3meuHi XiMmidHi
PEUOBMHH JaHOTO po3uuHy. OCTaHHIM 3aCTOCOBYEThCS JUIS TIOJIETIIEHHS Ta ONTHUMi3awlii Ipouecy OypiHHS.
3abpynHiooua 3JIaTHICTB OypoBux pO3YMHIB 3aIIEXKUTh BiZ KiJIBKOCTI i
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TOKCUKOJIOTTYHO! XapaKTEpPUCTUKM pEarcHTiB, 110 BXOAATh 10 iX ckiaay. Ilpm OypiHHI cBepJIOBUH
BUKOPHCTOBYIOTbCS crHonykun 2—4 xnaciB HeOesnexkd. OCHOBHMMHM 3 HHMX € HAcCTyNHi: OEHTOHITOBHi
rimmHOoTopomiok, KCCB-MT (xonnencoBana cymbditHO-cipToBa Oapma), KMI[ (kapOokcnMeTnimenionosa),
I[IAPu, xayctmuHa coma, Hadra, BJIP (ByriemeBo-Iy>XHUI peareHT), XJIOPHUCTHH Kaljii, JrHOCYnb(oHATH
TeXHiUHi, CyTb(QOHOI, Pperonu Ta inmi [1, c. 18; 2, ¢. 19].

Byma 3ampomoHOBaHa TEXHOJOTiA TMEepepoOKH OypOBOTO HUIAMy i3 3aCTOCYBAaHHAM BIIXOAY XiMidHOI
pOMHCIOBOCTI — (ocorincy. Bin yTBOpIoeThCs TpM BHPOOHHUNTBI EKCTPaKIiitHOI dochopHOi Kuciotu abo
KOHIICHTPOBAaHUX (ochOpHUX TOOPHB IIISIXOM CipYaHOKHUCIOTHOI IepepoOku amaTutiB 4 ¢ochoputis. I'imc i,
B TOMY 4HcHi, (ocGOrinc BUKOPUCTOBYIOTECS SIK HEOPraHIYHOI B’SDKY4YOi ped4OBHHH (TINICOBOIO B’SDKYYOTO).
[Ipu 3mimyBaHHiI Horo 3 OypOBHUM IUIaMOM YTBOPIOETHCSI MaTepiai MIIHOI CTPYKTYpH, KUl MoOxe OyTH
3aCTOCOBAHMH JJIsi BUTOTOBJICHHS OYAiBENbHUX KOHCTPYKLIM THIy TilICOOETOH Ta BHPOOIB Ha HOTro OCHOBI.
Januii HampsMoK mepepoOKH OypoBOro LUIaMy IOTpeOye MPOBEAEHHS pPsiay JOCHIIKEHb JUIS BU3HAYCHHS
ocoOnmBOCTel nporecy B3aeMoil Biaxoay Ta ocdorincy. Baxkinse 3HaueHHs BiAirpae MiHEpaOTiYHUN CKIIaa
nuiamy, JUis TOYHOTO aHaji3y SKOrO0 HEOOXiHO OIIIHWUTH SKICHUU Ta KUIbKICHHI €JIEMEHTHUH CKJIal 3pa3KiB.
XiMiqHHAN aHaNi3 OypOBOTO MUIAMY HPOBOIIIIN 3 BUKOPHUCTAHHAM MIKpOaHAJi3y Ha PACTPOBOMY €JIEKTPOHHOMY
Mmikpockomi “POM-106-1". V pe3ynbTati AOCTIHKEHHS i1eHTH(IKYBaIH XIMIYHUH CKIIaJ 3pa3KiB 3a JOMTOMOTOI0
po3mudpyBaHHA OTpUMaHHUX crekTporpaM. CIif BIOMITHTH, IO TaHWH METOZ MJO3BOJISIE€ BH3HAYUTH Ti
€JIEMEHTH, BMICT SIKHX Y AOCII/UKYBaHOMY MaTepiaii nepeBunrye 1 %. A KOHIEHTpAIisl €IEMEHTIB BUPAKAETHCS
y BHIJISAL BiTHOCHOI MacoBoi yacTku Bix 100 % BusiBneHnx enemMeHTiB. Pe3ynpraTn MikpoaHali3y IpecTaBlieHi
y Tabmumi 1.

Tabnuys 1
Ximiunuii cknao 3pasxie Ne 1 ma Ne 2 6yposoeo winamy
3pa3ok BigHocHa MacoBa 4yacTKa XiMiYHHX €JIEMEHTIB, %
amy Si Al Fe K Ca
Ne 1 41,426 0,000 1,603 0,000 56,971
Ne 2 55,738 23,591 10,681 5,092 4,898

OTpuMaHi JaHi MiATBEPHKYIOTh CIIOPIHEHICTh OYpOBOTO LUIaMy i3 3eMHOI0 Koporo [9, c. 60], amke BoHa
Mae momiOHMH XimMiuHuH ckiaan. Tomy mo ckmamy 3pasky Ne 1 OypoBoro muramy HMOBIpHO BXOASTH HACTYITHI
MiHepanu: OKCHIHU KalbIlifo, KpEMHio, 3alli3a, CHIIIKaTH 3alli3a, KapOOHATH Kajblifo. A 3pa3ok Ne 2, HameBHO,
YTBOpEHUH TakuMHu MiHepanamu: okcugamu metamis (Si, Al, Fe, K, Ca), amomocuiaikaraMu Kalito, KaJlbI[iio
(MiHEpau OpTOKIIa3 Ta aHOPTHT BIATIOBITHO), MYCKOBITOM, KaOJIIHITOM TOIIO.

Toune BU3HaueHHs MiHepajoriuHoro ((azoBoro) ckiiany OypOBOro HUIaMy BHKOHYBAJIM 32 JIONOMOIOIO
(ha30BOr0 PEHTTCHOCTPYKTYPHOI'O aHANI3Y, CIIHUPAIOYNCh HA PE3YJIbTaTH MPOBEICHOI0 MikpoaHasisy. [l 1poro
MPOBOJMIIM peHTreHaudpakuiiHe JTOCTiPKEHHsI CTPYKTYpH Marepially Ha aBTOMaTH30BaHOMY IU(pPaKTOMeTpi
JIPOH-4-07. 3a pe3ynbraTaMH JAHOTO aHaNi3y, sKi BifoOpa)xkaroThCsi Ha AupaKTOrpamax, BHU3HAYMIH, IO
(azosuit ckiajn 3pasky Ne 1 GypoBoro mutamy € HactynHuM: kBapil (Si0,) — 64,9 %, kapOoHAT KaJbllil0 MarHiro
(Ka.HI)HI/IT MaFHi}O) (Mg0.064Ca0.936)(CO3) — 32 %, cuIiKarT 3aJ1i3a Marxiro (Feo_llgMgo_ggl)(Feo_379 Mgo,621)5i206 -3,1%.
A 3pasok Ne 2 wmicrute Taki minepanu (dasm): xBapr (SiO;) — 49,8 %, marHeTuT (MArHITHUN 3aNi3HSK)
(FeO-Fe,03) — 31,2 %, rigpokcun amtomocuiikary (kaominit) — Aly[SiOs](OH)4 — 13 %, cenenit miai (CuSe) —
6 %.

Sk OaunMo, OCHOBHHMH CKIIQJIOBUMH Ui 000X 3pa3kiB OypoBOro ImmiaMy € KBapi (ICOK) Ta
anmroMocwiikaTe (rmuHa). BimoMo, mo icHye TeXHOJOTis OTpuMaHHs OyIiBEITbHOT KOHCTPYKIII — TilmcoOeToHYy,
3aCHOBAHOI Ha 3MIilllyBaHHI MIHEpAJIbHOrO 3aroBHIOBaua (Iicky) Ta rincoBoro B’spkyworo (FOCT 9574-90).
B3zarani, ycepenHeHuil ckian OyIb-SKOT0 OETOHY BHIVIAAE HACTYIIHMM YMHOM: BOJA, APIOHUM, KPyHHHUI
3aroBHIOBaY Ta B’spkyda pedoBuHa. 1[0 cTocyerhcst rinco0eToHy, TO BiH BiIPI3HSAIOTHCS TapHUM 30BHIIIHIM
BUTJISJIOM, €KOJIOTIYHOI0 YHUCTOTOI0, MAJIOK) €HEPTOEMHICTIO, KaIliTAJOEMHICTIO, TIOPIBHSHO MajioOl0 CEPEIHBOI0
minbHicTio (500-1500 xr/M%) i TerIOMpOBIHICTIO, JOCTATHBOIO HECYHOI0 3JATHICTIO i IOBrOBIYHICTIO,
3a/I0BUTBHIMH 3BYKOI3OJMILIHHIMH SKOCTSIMH. Martepian JIeTKO piKEThCs, MpOocBepItoeThesa. [imcodeToH
MIBUAKO TBEepAHE 0€3 TEeIIoBoi OOpOOKH, INBUIKO CXOIUTIOETHCS, @ TaKOX € HEBOJOCTIHKUM. Tomy
3aCTOCOBYIOTH Pi3HI J00aBKM BiJNOBIZHOTO (PYHKIIOHAIBEHOTO NPH3HAYEHHS JUIS MOKPAILIEHHS BIACTHBOCTEH
KOHCTpyKii [7, ¢. 112].

JLis miqBUIEHHST BOJIOCTIHKOCTI TiMCOOETOHY HEOOXiTHO IO CKJIay MaTepialy BBOJHMTH KPEMHIHOpPTaHIYHI
pinuHH, cynepruiacTugikaTopy, BOJOPO3UNHHI MOJIIMEPH Ta iHIII JOOABKH.

Jis akTUBi3amil TBEpAIHHS AHTIAPUTHOTO B’SDKYYOro OO CKIAAy cyMimn HeoOXimHo BBOmUTH NaySOy,
K>SO, FeSO, Aly(SO4)s, BamHO, OCHOBHI JOMEHHI IpaHyJbOBaHI IUIAKH, 30J1y BiJ CIaJIOBAHHS TOPHOYUX
CJIAHIIIB.

85



ISSN 1728-4260 BICHUK JK/ITY. 2013. Ne 4 (67)

ByniBesnpHuil rinc cxorumoersest yepe3 5—15 xB. CHOBUIbHIOBaYaMH CXOIUTIOBAHHS TilCOBHX B SDKYYHMX
MOXyTb ciayryBatu [1APu, nekcrpun, kiei, BiaXiJ BUpOOHHMLTBA JTUMOHHOI KHCJIOTH — YHapeHHHH (inbTpar,
KEPaTHHOBUI CHOBLIBHIOBAY TOIIIO.

[ixBumieHHo0 MinHOCTI Tinco6etony ciyryiots [TAPu [7, c¢. 110], sxi micTatees y GypoBoMy mutami 3a
paxyHOK IHCHEPTyBaHHS X 3 BIANPAIbOBAaHOTO OypOBOTO pO34MHYy. MeXaHi3M JaHOTO BIUIMBY UX PEUOBUH
0a3yeThbcs Ha iX BIACTHBOCTI 1O 3MCHIICHHS MOBEPXHEBOT'O HATATY Ta MiABHUIICHHI BOJOIPOHUKHOCTI. AIKe B
OCHOBI TIpoIlecy TBEpIiHHS TiNCOOCTOHY JEXHUTh XiMidHAa peakiis MepeTBOPEHHS HAIIBriApary cymbdaTy
kaipuiro CaS04*0.5H,0 y murinpar CaSO,*2H,0 min BrmmBoM BoIu:

CaS0,4*0,5H,0 + 1,5H,0 = CaSO,*2H,0 + 133k Ix/kr. 1)

[MapanensHo BinOyBatoThes ckiaagHi (izuyHi mporecd (OpMyBaHHS CTPYKTypu Marepiany. TBepIiHHS
rilCcOBUX B’ SDKYYHX 3MiHCHIOIOTHCS 3@ HACTYMHOIO cxeMoro [4, ¢. 126].

Ha neprromy erami (iAroToB4OMy) YacTKU HalliBriJpaTy, B3a€EMOIIOYH 3 BOJIOO, IOYNHAIOTh PO3UUHSTHCS
3 MOBEPXHI IO YTBOPEHHS HACHMYEHOro po3unHy. OJHOYACHO BiJOYBA€THCS MOYATOK Tifparallis HamiBBOJIHOTO
rincy. Lle#t nepion xapakTepu3yeThes INIACTUYHUM CTAaHOM TiIICOBOTO TicTa.

Ha nmpyromy erami (komoimmzariii) mopsix 3 TigpaTamielo pPO3YMHEHOTO HAMIBTiApaTy i MepexooM HOoro B
IUrinpaT BigOyBaeThCS TMpsAME NPUETHAHHS BOIH 10 TBEPAOTo HamiBrigpaTy. lle mpu3BOAWTH A0 BUHUKHEHHS
JTUTiOpaTy y BUTIBAI BUCOKOAWUCIICPCHUX KPHUCTAJNIYHAX YaCTWHOK. JIUTrigpaT mMae 3HAYHO MEHIIY pO3YHHHICTH
(mpubnm3HO B 5 pa3iB), HiX HamiBrigpar. ToMy HACHYEHHUH pO3YHH IO BiTHOIICHHIO 0 BUXITHOTO HAIIBTiApaTy
€ TIepEeCHYEHNM, 10 MPU3BOJUTH O BHIUICHHS JUTIAPATy 3 PO3YMHY, BHACIIIOK YOTO YTBOPIOETHCS KOJIOiJHO-
JHCIIEpCHA Maca y BUIVIAAL Temo. Y Hill KPHCTaNMKH AWTIApaTy IOB’si3aHi claOKMMM BaH-Aep-BaambcoBumu
CHJIaMH MOJICKYISIPHOTO 3ueruieHHs. Lleii mepion XxapakTepu3yeThes 3aryCaHHsAM TicTa (CXOILTFOBAHHSM).

Ha tperpomy ertami (kpucTanizaliii) yTBOPEHUI HECTIHKIIA T'ellb NePeKPUCTANIIZ0BYETHCSI Yy OLIbII KPUCTAIH,
SKi 3pOCTAlOTBCS MK COOOI0 y KPHUCTATIYHI 3POCTKH, LIO CYINPOBOMXKYETHCS TBEPAIHHSIM CHCTEMHU Ta
3pocTaHHsIM 11 MiltHoCTi [4, ¢. 127].

[Tpu TBepaiHHI rincobeToHy yTBOproeThes no 80 % kpucramiunHoi ¢asu, a iforo obcsr mpu UbOMY
30impmyerhest Ha 0,15-0,2 %. IIpomec TBepmiHHSA BimOyBaeThes myxke mBuHAko (1o 40-50 xB.). o mporo
MOMEHTY Tirnco0eToH HaOyBae HaiiOLIBITYy MIOHICTE. AJie B Mipy BHIAJICHHS BOJIOTH 3 HBHOTO (HANpPHUKIAI TpU
CYIIiHHI) HOT0 MIIHICTh TOJATKOBO 3pPOCTAE, IO ITOB’SI3aHO 31 3MIITHCHHSAM KOHTAKTIB MK KpPHCTaJIaMH TIIICy.
MimHicTh JocsATrae MaKCHMalbHOTO 3HAYCHHS MpPH MMOBHOMY BHCYITyBaHHI Martepiamy. Ckian rimcoberoHy
MiAOUPAETECS eKCIIEPUMEHTAFHIM NUIIXOM. Bapirorotbes B/IT cmiBBiTHOIICHHS, KIIBKICTh HAIOBHIOBAYIB i
CHOBLIBHIOBaUiB a00 MpHCKOpIoBaviB cxomroBaHHs. [Ipn npomy B/I" Mmoke mpuiimatucs pisauM Bin 0,35-0,45
st rincy  a-momudikarii mo 0,6-0,7 — mns rincy P-momubikanii [3]. Bomo-rincoBe CmiBBiAHOIICHHS
BU3HAYAETHCS 3a CTaHJAPTHOIO MeTonukoro, omucanoto y 'OCT 23789-79. [lanmii mapaMeTp XapakTepusye
TilCOBE TICTO CTaHIAPTHOT KOHCUCTEHIIT, TOOTO HOpMalibHOT I'yCTHHHM. L5 BJIacTHBICTH Biirpae Ba)XJIUBY pPOJIb
Opd OTPUMAaHHI TINCOOCTOHIB 3 MaKCHMAlbHOIO MIIHICTIO. 3a pe3yibTaTaMd MPOBEICHUX BHMIPIOBaHb
orpumaiu, mo B/I" chiBBigHomenHs ckiagae 0,66. Ile o3nagae, Ha 1 kr docdorincy HeoOxiaHo 660 r BOIH.
Ockinbku 3MmirryemMo (ocdorine He 3 CyXMM IMICKOM 33 MiHEpajJbHHU HANOBHIOBAaY, a 3 BOJOIMM OypOBHUM
[1aMOM, TO IeH (akT moTpiOHO BpaxyBaTH NPHU BU3HAYCHHI CIiBBIIHOIIECHHS Mi’)K KOMIOHEHTaMHU KOMITO3HIIIT.
3 miero MeToro Oylla BH3HAa4YeHa BOJIOTICTh Ta MacoBa YacTKa CyXOi PEYOBHHH JUIS JOCHIIKYBAaHHMX 3pa3KiB
nuiamy 3a cragaaptHoro Metoaukoro (TOCT P UCO 11465-2011). PesynpraTi aHamizy HaBeIeHi y TaOIuUIi 2.

Tabauys 2
Macoge 8ioHOWeH S 8071021 MA MACOB0I YacmKu cyxoi peuogunu y 3pazkax Ne 1 ma Ne 2

OisnyHmi 1apameTp 3pazok Ne 1 3pazok Ne 2
Bounoricte W, % 32,77 26,79
Macoga wactka cyxoi peqourn W dm, % 7532 78.87

Ha ocHoOBI 1mx naHux Oysio po3paxoBaHe Ta eKCIIEPUMEHTAIIBHO ITiITBEPIDKEHE CITIBBIIHOIICHHSI MK OypoBHUM
notamoM (BILD), docdorincom (PI') Ta Bozoro (B) y kommoswmitii — BII : T : B=2:2: 1.

Kpim TOT0, BUKOPHCTOBYBANH SIK JOOABKY, III0 PETYIIOE CTPOKH CXOIIIIOBaHHA, HerameHe BamHO CaO. Byio
BUSBIICHO, IO BBeAeHHs no0aBku CaO crpusie 3HMKEHHIO BMICTY BOJOPO3YMHHUX QocdatiB, M0 € TO3UTHBHOIO
03HAKOI0 B’spKydoro. BoHa He 30iybIIye BOZOMOTPEOHY BIACTHBICTH TIIICOBOTO B’SDKYYOTO, MPAKTHYHO HE
BIUTMBA€E Ha BOJIOTICTH 3pa3KiB. [IpHCYTHICTE y CKIaai B’ sHKy4Oro HEHTpari3yro4uoi J00aBKH HETaleHOro BarHa
NPU3BOJNUTH 10 TOJOBXKEHHS CTPOKIB TBepAiHHS 10 30—45 XB., IO TakoXX € MO3UTHBHOIO O3HAKOIO I
NPUTOTYBaHHS B’SDKYYHMX 3 YHNOBUIBHEHHM CTPOKOM TBepAiHHS. ONTHMaibHEe 3HAuYCHHS BMICTY N0OaBKH, sSKa
BBOJIUTHCS Ha CTail po3meny docdorincy, He oinmbie 0,5 %, mo 103B0IIsI€ 30eperTH MeBHI TOKa3HUKHA MIITHOCTI
B’SDKY4OT0. Y BUIIAJKY IIEPEBHUILEHHS KiIbKOCTi BanHa (Oubire 1 %) BinOyBaeThes 3HMKEHHS MIITHOCTI 3pa3KiB.

Citiz 3ayBaKUTH, 10 MILHICTh YTBOPEHOTO Marepiany Uil JBOX 3pa3KiB OypoBOTrO IIIaMy BiJpi3HSETHCS.
Ie mosicHIOETBCS HASBHICTIO HAQTONPOAYKTIB y CKiaai 3paska Ne 2, ska BH3HAYAETHCS SKICHO Bi3yaJlbHO 3a
JISSIKUMH OPTAaHOJIEITHYHUMH BJIACTUBOCTAMH (3amaxoM, KoJapopoM). OCKINBKH [aHI OpraHidHI PEYOBHHHU €
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riIpoGoOHUMH, TO BOHH CIPHSIIOTH BiAIITOBXYBaHHIO BOJIH, 110 IIEPELIKOKAE B3AEMOJIIT HAIBriApaTy 3 BOAOO
Ta MEPEeTBOPEHHIO HOro y MiuHui aurigpar. ToMy marepian, yTBOpEHHH MHicis 3MilIyBaHHS OypoBOTO ILIamy
3pasky Ne 2 3 pocorincom, Mae MEHIITY MiIIHICTh, TOPIBHAHO 31 3pa3komM Ne 2.

Jlara TexHOIOTis mepepoOKH OypoOBOrO IUIaMy € JOIUIFHOI0 Ta €(EKTHBHOIO 3 €KOJOTiYHOI TOYKH 30DY.
AIDKe CTpYKTypa YTBOPEHOTO MaTtepiamy crpuse (ikCyBaHHIO HeOE3NMedHNX XIMIYHUX PpEYOBHH, SKi
BUMHBAIOTHCA 3 IIiaMy. s imeHTHdiKaIil BOZOPO3YMHHUX CHOIYK OyB IPOBEICHHUN XiMiYHHNA aHAaJi3 BOJHOI
BUTSDKKH OypoBOTO Bigxomy. JlocmiKeHHS BHKOHYBAJOCS 3 JOTIOMOTOI0 PEHTTEHO-(IyOpPECIEHTHOTO aHANI3Y
(P®A un XRF) ma mpumaxi ElvaX Light SDD. V pesynbrari po3mmdpyBaHHS OTPUMAHHX CIICKTPOTPAM
BU3HAYMJIM, IO 3pa3Kd MAlOTh OJHAKOBUH SKICHHU, aje pi3HUN KinbkicHu ckian. OcoOimuBe MOOOIOBaHHS
BUKJIMKAIOTh Ba)XKKI METAJIH, SIKI CTAHOBIISATh HEOE3IEeKy AJIsl )KUBHUX opraHizMmiB. Cepell eJIeMEeHTIB, BUSBICHUX Y
BOJIHUX BUTSDKKAX 3pasKiB, JaHy IPYIY YTBODPIOIOTh THTaH, XpOM, 3aii30, Hikelb Ta Mins [6, ¢. 9]. Hanpuknan,
MiJIb Ta XpOM HaJIeXKaTh JI0 JPYroro Kiacy HeOe3leKH Ui IPYHTIB, a HiKellb — JIO0 MEepHIOro. 3a HasiBHOCTI Y
Mi3EMHUX BOJAax BOHU CTaHOBIATH TPETiH Kiac HeOe3neKu. XpoM Ta HiKellb € KaHIEPOreHHUMH PEYOBHHAMH,
SKi B pi3HIA Mipi BOJIONIIOTh HACTYIHHMH BJIACTHBOCTSIMH: MYTAareHHHH e€(eKT, XpOMOCOMHI MOLIKO/KESHHS,
3mian penapartii JJHK Tomo. Bizomo, mo XpoM BUKIHKae pak JIETeHb Ta OPTaHiB MUTyHKOBO-KUITKOBOTO TPAKTY;
HiKeJIb — pak HOCOBOI MOPOKHUHY 1 jterers [10, c. 190].

BucHoBkH. 3 MeETOI 3HIDKGHHS €KOJIOTIYHOTO HABaHTAXXGHHS Ha HABKOJMIIHE CEPEIOBHUIIC
3aMpoINOHOBAHAN XIMIYHHH METOA TepepoOkm OypoBoro muiamMy 3 BHKOpUCTaHHAM (ocdorincy. bys
MOCTIKCHNH HOTO XIMIYHWH, MIHEpANOTIYHWHA CKJIag Ta CTPYKTYPH, a TaKOXK HesKi (hi3WYHI BIACTHUBOCTI.
BusiBuim ocoOMMBOCTI BIUIMBY NAHUX HapaMmeTpiB Ha MpoIlecd B3aeMofil OypoBoro mmiamy 3 ¢ocdorincom.
BusHaunan onTUMabHE CITiBBIIHOIIEHHS MiXX KOMIIOHEHTAMH KOMITO3HIIii, 1110 cTaHOBHUTh BIII : ®I': B=2:2:
1. Jocmigunu, mo BBeaeHHs nobdasku CaO B kinbkocTi He Outbmie 0,5 % m03BOJIsIe 30€perTH MEBHI MOKa3HUKU
MIIIHOCTI B’SDKY4Oro Ta TOAOBXKHTH CTPOKM TBEpHiHHA. TakMM YHHOM, 3a paxyHOK 3acTOCYBaHHS
3aMpoINOHOBAHOTO METOAY MepepoOKu OypOBOro MUIaMy MOXKHA JOCSTTH MiJABHIICHHS CGKOJOTIYHOI Oe3meKu
BHACIIJIOK (iKCyBaHHS HEOE3NEYHNUX PEUOBWH, Y TOMY YHCII 1 BaKKUX METAJTIB, 3aBASKH YTBOPEHHIO MIIHOT
CTPYKTYPH TilICOOETOHY.
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Abaeesa LIO., Ilnsayk JI.J., Koutoda L.I'. OcobnuBocTi mpouecy mnepepoOku OypoBOro muiamy
XIMIYHIM METOJIOM 3 BUKOPHCTaHHAM (ocdorimncy

Abaeesa WN.IO., Ilasnyk JI.A., Kouoba WU.I'. Ocobennoctu mporecca mnepepabotku GypoBoro muiama
XUMHWYECKUM METOJO0M C UCIIOJIb30BAHHUEM (bOC(l)OFI/IH(Ja

Ableyeva 1., Plyatsuk L., Kotsuba I.G. Features of the process of drilling sludge’s disposal with the
chemical method using a phosphogypsum

YK 502.5:622,323.016.2°156:658.567.5

Oco0enHocTH Tponecca mepepadoTKkH GypoBOro muiaMa XMMHYECKHM METOAOM € MCMOJb30BaHHEM
pocorunca / IL.FO. Abaeesa, JI.JI. Ilasuyk, U.T'. Koumooda

OxapakTepH30BaHO HETaTHBHOE BO3JEHCTBHE Ha OKPYIKAIOIIYIO CPEIy IPH OYPEeHUH CKBaXKHMH JUI JOOBIYN
Heptn. OOOCHOBaHO, 4TO OypOBOH IIIaM CO3HAET HKOJOTHUYECKYI0 HArpy3Ky M CHHKAET yCTOWYMBOCTH
teppuropuii. [losTomMy [mis pemeHus 3TOH mpoOieMBl HEOOXOgMMa ero IepepaboTka ¢ MpPUMEHEHHEM
9KOJIOTUYECKH 0e30MacHOi M SKOHOMHYECKH 3((eKTrBHON TexHONOTHH. [IpenoKeHHbI XUMAYECKHA METOT
YTWIN3AlMK JITAaHHOTO BHJAa OTX0Ja C ucrojb3oBanueM Qocdorunca. OmpeneneHo, 4YTO Ha IPOLECC
B3aUMOJICHCTBUSI B 3HAYMTENBHON CTENEHW OylIeT BIUATH COCTaB M CTPyKTypa OypoBoro mnmiama. bein
UCCJIEJIOBaH XUMHYECKUH, MHHEPAJIOTHYECKHH COCTaB, CTPYKTypa o0pa3loB oOTxona OypeHus, a Takxke
HEKOTOpble MX (u3ndyeckue cBoiicTa. [IpoaHanu3upoBaHo BiausHUE (Aa30BOTO cocTaBa OypoBOro HuiaMa Ha
3¢ GEKTUBHOCTD B3aUMOACUCTBHS ero ¢ (ocdoruncoM. JlokasaHa 1e1eco00pa3HOCTh COCTaBa KOMITO3HIIUU U3
¢docdorunca U OypoBOro OTxojAa 3a CHUET COJCPXKAHMS B LUIaMe KBapla M aloMOCHiIMKaToB. OleHeHa
BO3MOXKHOCTH (DUKCHPOBAHHMS OMACHBIX BEIIECTB, B TOM YHCJIC U TSDKEIBIX METAJUIOB, Oyaroaapsi 00pa3oBaHUIO
NPOYHOH CTPYKTYpHI THIICOOETOHA.

Kawuesble c1oBa: 0ypoBoif muiam, ¢pochorumc, XUMUIeCKHH METO.T TIepepabOTKH, THIICOOSTOH.
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Features of the process of drilling sludge’s disposal with the chemical method using a phosphogypsum
/' 1.Ableyeva, L.Plyatsuk, 1.G. Kotsuba

A negative impact on the environment while drilling for oil has been characterized. It is proved that the
drilling sludge creates environmental burden and reduces the stability of the territories. Therefore, to solve this
problem it is necessary to disposal it with the use of environmentally safe and cost-effective technology. The
chemical method of disposal of this type of waste using phosphogypsum has been proposed. It was determined
that the process of interaction will largely influence the composition and structure of cuttings. A chemical and
mineralogical composition, structure and some of the physical properties of the drilling sludge have been
investigated. The influence of the phase composition of the drilling sludge on the efficiency of its interaction
with phosphogypsum has been analyzed. The expediency of the composition of phosphogypsum and drilling
sludge due to the content in the slurry of silica and aluminosilicates has been proved. The possibility of fixing
hazardous substances, including heavy metals, due to the formation of solid gypsum concrete structure has been
evaluated.

Keywords: drilling sludge, phosphogypsum, chemical method of disposal, gypsum concrete.
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