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BITJIMB COPBOBAHUX HA®TOITPOLYKTIB
HA ITIOITIMHAHHA BOOAV MOHTMOPMIOHITOM

HocnimkeHo BIUTMB Ha(TU Ta AU3EIbHOTO MajlMBa HA MOIIMHAHHS BOAM OeHTOHiTamMu. BcraHoBieHO, IO IWMHU, SKi
BcOTaIM HaTy UM IM3eIbHE MAJIMBO, MaJK OLIbIIY IMOTIMHAIBHY 31aTHICTh IO BOAM, HiXX BMXimHi rimmHu. Bomomornm-
HaHHS 3pOCTayio 3i 30UIbLIEHHSIM BMICTY BYIJIEBOAHIB y TJIMHaX. BUsIBIeHO, 1110 BHACAIAOK IMOMIMHAHHS AU3EJIbHOTO
najnBa OEHTOHITOM BiIOYBa€TbCs 3MiHA TEKCTYpU INIMHU: YIIAKOBKA arperaTiB cTa€ OiNIbII IMyXKOlo.

Beryn. BrinuB pi3Horo poay 3a0pyqHioBayiB Ha
IPYHTU BUKJIMKAE XXBaBe 3alliKaBJIEHHS y BiTYU3-
HSIHMX 1 3apyOiKHMX HayKoBIIiB. BcTaHOBJEHO,
[0 HACWUYEHHS I'PYHTIB OpPTaHIYHUMU piIUHAMU
MPU3BOAUTH OO 3HMKEHHS IXHiX MeXaHiYHUX i
(hinbTpaliiHUX BIaCTUBOCTEMN, MJIACTUIHOCTI, Ha-
OyxaHHs Touo [3, 7, 8].

Cepen HaWOIIbII MOIMIMPEHUX i HEOE3MEeUHUX
3a0pyIHIOBAYiB BOAM i IPYHTIB — HadTa i HaTO-
MpoAyKTU. 3MiHa iHXXEHEePHO-TeOJOTiYHUX Mapa-
METpiB i (pinbTpalifiHUX BJIACTUBOCTEM I'PYHTIB,
3a0pygHeHNX HadTolO Ta Ha(TOIPOAYKTaAMU, €
aKTyaJIbHUM i MaJI0O BUBYEHUM IMUTaHHAM. OmHi-
€10 3 OCHOBHUX 3[JaTHOCTE! I'PYHTIB Ta IJIMH, 1110
BXOMSTh IO IXHBOTO CKJady, HaIlpukjan OeHTO-
HITiB, € BOTOTIONIMHAHHS. Tak caMo BaXXJIMBUM €
BUBUYEHHS BOJOMOIJIMHAIBHOI 3JaTHOCTI TJIWH,
IO BXOMSATh AO CKJIAay MaTepialliB iHXEHEPHUX
0ap’epHUX CTPYKTYP.

Meta po6oTH — BH3HAUYEHHS 3aJIeKHOCTi BO-
JOCOPOLIMHMX BIACTUBOCTEl MOHTMOPUJIOHITO-
BOI IJIMHU Bill KiJIbKOCTi TIOTJIMHYTOI Helo HadTu
i Ha(TOMPOIYKTIB.

Marepiaiu Ta MeToaMka AocJifKeHHd. [lns
BU3HAYEHH$ BIUIUBY HATH i AM3EJIbHOTO MajnBa
Ha BOJOIIOIJIMHAHHS TJMH BUKOPUCTAHO TJIMHY
Jpyroro ropu3oHTy JlairykiBcbKoi OiisHKu Yep-
KachKOTro poioBHIlia. 3a TOMOMOTO0 I1U(paKTo-
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metpa IPOH YM-1 Bu3HaueHo, 110 LSl IVIMHA
CKJIaiecHa IIepeBakHO MOHTMOpPMIOHITOM (70—
95 %) Ta MiCTUTh JOMIIIKA BHCOKOAMCITEPCHUX
KaJbLIUTY Ta KBapiyy (puc. 1).

151 eKCmepuMEeHTIB 3aCTOCOBYBAJIM CUPY Had-
Ty HanBipHsiHChKOTrO HadTorepepoOHOro 3aBoay
Ta JuU3eJbHE TaJnuBO.

3 MeTol BU3HAYEHHSI MOTJIMHAHHSA HadTH i
IU3eJbHOTO MaJIuBa INIMHAMY Ha MOBEPXHIO BOAU
HaHOCWJIM IIap HadTh abo IMajauBa MEBHOI TOB-
IIWHY, Ha IKM Hacunaiaud 1 r OeHTOHITY (paKiii
<0,1 mm. Cymim 3anuimanu Ha 24 roa. Excniepu-
MEHTH TOoKa3aju, 1110 LbOTO Yacy AOCTaTHbO IJIsI
BCTaHOBJIeHHs piBHoBaru. Ilicist moBHOro ocan-
KEHHsI COpOEHTY MOro BiImiAsuIM Bim piomuHU i
BucymyBaiau 3a temneparypu 105—120 °C. Or-
pUMaHMI 3pa30K 3HOBY IMOAPIOHIOBAIN 10 (Ppak-
mii <0,1 MM i MerogoM TiopiHa [2] BuM3HayaIu
BMicT normmHeHol Hadptu. CyTh METONY ITOJISITAE
B OKMCHEHHI MOTJMHYTOTO TJIMHOK OPraHiyYHOro
BYIJIELIIO CYMIlIIIIIO0 PO3YMHY Oixpomary Kaliio (B
HaIJUIIKY) i cipyaHOI KMCJIOTU 3a TeMmIlepaTypu
135 °C. Ionu 6ixpomary 3a0apBJIIOIOTH PO3YUH B
OpaHXKEBO-YEPBOHMI KOJIip 1 BiTHOBIIIOIOTHCS 10
ioniB Cr’*, ski 3a06apB/IIOIOTh PO3UMH Y 3€JIEHUI
KOJIip. [HTEHCUBHICTh IIBOTO 3€JICHOTO 3a0apBIIeH-
HSI BUMIipIOIOTh CIIEKTPOMETPUYHO.

IIpouiec moravMHaHHSA BOIM 3pa3KaMW TJIMHU
IOCTIIKYyBaau 3a JIomoMmoroi meronmy "Enslin.
J1s 11bOTO 3aCTOCOBYBaJIM MPUCTPill, CKIaaeHU
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Puc. 1. Andpaxkrorpama rivHu APyroro ropu3oHTy YepkacbKoro pomoBuila: / — MOHTMOPUJIOHIT, 2 — KBapil
Fig. 1. Diffraction pattern of the clay of the second horizon of Cherkassy deposit: / — montmorillonite, 2 — quartz

3 ¢inwrpa "lllora", 3’eqHaHOrO €JJaCTUYHOIO TPYO-
KOIO 3 IMIETKOI0 eMHIicTIO 10 MJI Ta IIHOIO IIO-
ginok 0,1 mu. IlimeTtky Oyno po3TallioBaHO To-
PU3OHTAJIBHO Ha OJHOMY piBHi 3 KepaMiyHOIO
nosepxHero ¢dinbrpa "llora". Ilepen moyaTkom
BUMIpIOBaHb MPUCTPill 3aIIOBHIOBAIA TUCTUIHO-
BaHOI0 Bojolo. Ha kepamiuHy moBepxHIo iabTpa
nominianu (iIBTPYBaJbHUI Marip BiAMOBIAHOTO
po3mipy. Ilicig MOBHOTO MOIJIMHAHHS BOJIOTU
GbintsTpoM BU3HAYaiM 00’eM Boau y mimerui V).
Ha mnoBepxHio marepoBoro (QiasTpa MNoMilllagun
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Puc. 2. 3ajnexHicTb NMOIJIMHAHHS BOAM OEHTOHITOM Bil
BMicTy Ha(TH Ta AU3EJIbHOIO HaanBa: | — AM3e/IbHE Ia-
JmBO, 2 — HadTa

Fig. 2. Dependence of water absorption by bentonite on
the content of oil and diesel oil: 7 — diesel oil, 2 — oil
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HaBaxKy riuHU (0,5 T), BUCYIIEHOI 10 MOCTiiHOI
Macu 3a temiteparypu 105 °C Tta moapiObHeHOI 10
¢pakmii <0,1 mMm. ag 3MEHIIEHHS BUIIAPOBY-
BaHHSI BOJIOTU TJIMHOIO BEPXHIO YaCTUHY (pinbTpa
"Illota" HakpuBanu 4damkow I[lerpi. Yepes mes-
HUI1 IPOMIXOK 4Yacy BUMipIOBaJiM 00’€M ITOTJIN-
HeHol Boau V,. BonoroemHicts W BM3HaYanu 3a
dopMmynolo:
WZK—%’
m

Jle m — maca npoou, T.

Jlst Toro, o0 3po0OUTU MiIKPOCKOMIYHUIA 3Hi-
MOK OEHTOHITY, SIKWii MOTJIMHYB AU3e/IbHE Malli-
BO, 3pa30K NpoxapioBayiu 3a temnepatypu 700 °C,
OCKIiJIbKM 3a 1€l TeMrepaTypu BYIJIEBOIHi BUIla-
POBYIOTBCSI, @ TOPUCTICTh TJIMHU 30epira€Thesl.

Pesyabratu Ta ix o6roBopenHs. Pe3ynbraTti ekc-
MepUMEHTIB MoKa3allu, 110 TJIWHA, sIKa TOTJIMHY-
J1a HaTy YU Au3esibHEe MajJrBO, Majia OiIbIIY MO0~
MIMHAJIBHY 34aTHICTh 1O BOJAM, HiXXK BUXiIHI INIM-
HU. BomomornmmHaHHS 3pocTaio 3i 30UIbIICHHSIM
BMICTY BYIVIEBOJHIB y IIMHAX. 3aJIeXXHICTh I10-
[JIMHAHHS BOAM TJIMHAMMU Bill BMIiCTy y HUX Had-
TH Ta IU3eJIbHOTO MaJuBa MOKa3aHo Ha puc. 2.

30ibIIeHHST BOOOIOIJIMHAHHS BHACIIIIOK COp-
owii HapTH Yu HAPTONMPOAYKTIiB MOXKHA TTOSICHU-
TU 3a JIOTIOMOTOI0 CXE€MMU, 3alporoHOBaHOi [4].
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Puc. 3. MikpocKomiuHi 3HIMKM OE€HTOHITY, mpoxkapeHoro 3a temrepatypu 700 °C: ¢ — BHXimHOTO OEHTOHITY; b —

6CHTOHiTy, 11O MOTIJIMHYB OU3CJIbHE IMaJInBO

Fig. 3. Microscopic images of the bentonite, burnt at the temperature of 700 °C: a — the original bentonite, b —

bentonite, which has absorbed the diesel oil

BigmoBigHO mO IIi€i cxeMu IJIMHA CKJIAJA€EThCS 3
JIYCOK MOHTMOPWJIOHITY, 1110 YTBOPIOIOTh arpera-
™M a0o iXx cKymyeHHs po3mipoM a0 100 MKwM.
bazanbHi rpaHi 1ycoK B arperaTax HakJaJalThCs
onHa Ha omHy. Taki arperaTu HOIJIMHAIOTH HEIO-
JISIpHi BYIJIEBOJHI, IO BXOASTH A0 CKJIaay HadbTH
1 HaPTOIPOAYKTIB, OCKIJIbKM Ha IXHiX ITOBEPXHSIX
3HAXOOAThCS TinpodoOHI HEHTPH.

HagBHicTb rinpodo0HMX 1IeHTpiB Ha 0a3ajib-
HUX IJIOIIMHAX 00YMOBJIEHA KOOPAMHALIIITHO Ha-
CUYEHUMU CUJI0KCaHOBUMMU rpymnamu (Si—O—Si),
B SIKHX 3apsAy MixXK KpeMHI€M i KNCHEM TTOBHICTIO
ckommneHcoBaHi [1]. lomaTtkoBi rinpogo0OHi 1IeHT-
PY MOXYTb YTBOPIOBATUCH Y TiApaTHUX OOOJIOH-
Kax OOMiHHMX KaTiOHiB, /¢ MOJIEKYJIM BOAU PO3-
TalloBaHi TAKWUM YMHOM, 1[0 KOMIIEHCYIOTh MTPO-
TWJIEXXHI 3apsiau [4].

Bona mornvHaeThCsl TIMHOIO B MaKpoIlopax,
YTBOPEHUX BHACIIIIOK CIIOJYYEHHS arperatiB Mix
c00010, OCKIJIBKM Ha iXHili MOBEpPXHi 30CepeKe-
Ha OCHOBHA KUIBKICThb TigpoiIbHUX IIEHTPIB
(oOmiHHi KaTioHu, cunaHobHiI (SIOH) it amtomi-
HoibHI (AIOH) rpynu Ta cMJIOKCAaHOBI 3B’SI3KM 3
HECKOMIIEHCOBAaHUMU 3apsiiaMu).

ITornvHaHHS HEMNOJIIPHUX BYIJIEBOMAHIB arpe-
raTaMu JIyCOK MOHTMOPWJIOHITY CIIPUYUHSIE 30i1b-
1IeHHs ix 00’emy. [IpOHUKHEHHSI MOJIEKYJl BYT-
JIEBOJIHIB Y MiKpOIMOPU MPU3BOAUThL JO BUHUK-
HEHHSl PO3KJIMHIOBAJIbHOTO TMCKY BHACHiI0K
bGararomapoBoi aacopOllii, 3aBAIKA YOMY 30ib-
IIYETBCS PO3MIp MIKpOIIOp Y MiKpoarperarax i 3mi-
HIOETHCSI TEKCTypa arperatiB Ta iX CYKYIHOCTI.
Yepes 3pocTaHHS 00’ €My arperartiB 30LIbIIYETHCS
BeJMurMHa Makpornop. OCKiJIbKU OCHOBHA KiJib-
KiCThb TiApOodiIbHUX LIEHTPIiB 3HAXOAUTHCA y Ma-

ISSN 0204-3548. Minepan. acypu. 2011. 33, Ne 4

KpoItopax, 30LIbIIeHHS iX 00’ €My IIPU3BOAUTH 10
3POCTaHHS BOJIOTOEMHOCTI. TaKUM YMHOM, TOTJIU-
HaHHS BYIJIEBOAHIB Y IMIPUCYTHOCTI BOAU 3MiHIOE
TEKCTypy IJIMHU, BOHA CTa€ MyxKillow (puc. 3, a, 6).

Icnye takox mymka [5, 6], mo 3MiHa mopuc-
TOCTi BHACJiOK 3a0pyAHEHHSI IPYHTY HabTOlO
OB’ s13aHa 3i 3BMEHILIEHHSIM CHUJI €JIeKTPOCTaTUIHOL
B3a€EMOIil Ta BiAIUTOBXYBAaHHSI Yy MOPiBHSIHHI 3 YKC-
TUMU 3pa3KaMu, 110 € IIPUYNHOIO CHJIBLHOI aaresii.

BucHoBku. BHacninox morimHaHHg HadTH Ta
JU3eJIbHOTO TajvBa MIMHAMU Y TIPUCYTHOCTI BO-
IV BinOyBarOThCs 3MiHU TEKCTYpPU IVIMH. YIIaKOB-
Ka arperaTiB IJIMHM CTa€ IyXKilllOo, AEsKi arpe-
raTu po3ManaroThesl, 30UJIBIIYETHCS PO3MIp Ma-
kporop. Came 11e 30UIbIIEHHS pO3Mipy MaKpOIIOp
MPU3BOIUTH A0 MiABUIIECHHS BOAOMOIJIMHAIBHOL
3MaTHOCTI.
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BJIMAHUE COPBMPOBAHHDBIX
HEOTEIPOAYKTOB HA ITOITIOINEHUE
BOAbI MOHTMOPUNIOHNUTOM

HccnenoBaHo BiausiHUE He(I)TI/I 1 AU3CJIbHOIO TOILIMBaA Ha
MOMJIOLIEHUE BOAbI OEHTOHUTAMM. YCTaHOBJ'[eHO, 4TO I/~
HbI, BIIMTAaBIINUE He(bTI) WM OU3CJIbHOEC TOILIMBO, UMEIIN
60III)I.[IYIO IOrIoIAaKIyIo CMOCOOHOCTD K BOIEC, YEM MC-
XOJIHble MIMHBI. BomomorioieHue Bo3pacTajio C yBEIU-
YEHUEM COACPKaHUA YITI€BOAOPOAOB B IIMHAaX. BrisiBne-
HO, 4YTO BCJIEACTBUEC IOINIOIICHUA AU3CJIIBHOIO TOILIMBa
OEHTOHUTOM MPOUCXOOUT UBMCHCHUNE TCKCTYPbl TJIMHBI:
yImakoBKa arp€ratoB CTaHOBUTCA bosiee prXIIOfI.

H.P. Zadvernyuk

EFFECT OF OIL AND OIL PRODUCTS ON THE
WATER ABSORPTION BY MONTMORILLONITE

The effect of oil and diesel oil on the water absorption by
bentonites is investigated in the paper. It is found that clay,
which absorbed oil or diesel oil, had a greater sorption
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capacity for water than the original clay. Water uptake rose
with an increase in hydrocarbon content in the clay.

An increase in water uptake due to absorption of oil
and diesel oil by bentonite can be explained on the basis of
following considerations. Nonpolar hydrocarbons that are
part of the oil and oil products, are absorbed by aggregates,
formed due to overlapping crystallites each other. This is
due to the fact that the pores in the aggregates are located
along the basal planes of crystallites, have more hydropho-
bic sites than the side edges. The presence of hydrophobic
sites on the basal planes is caused by Si—O—Si groups,
those charges between silicon and oxygen are completely
compensated. Additional hydrophobic sites can be formed
in result of the hydration of exchange cations.

Water is absorbed by the clay macropores formed due
to aggregates association, since on their surface main hyd-
rophilic sites (exchange cations, SiOH and AIOH groups)
are located.

The absorption of nonpolar hydrocarbon aggregates
leads to an increase in their volume. The aggregates expan-
sion causes enhancement of macropore sizes. Since the
main amount of hydrophilic sites is contained in macro-
pores, increase in their volume leads to the enhancement
of water uptake.

As a result of absorption of oil and diesel oil by clays in
the presence of water aggregate structure of clays is chan-
ging. The arrangement of the aggregates in the clay beco-
mes looser, some clay aggregates break down and there of
the macropore sizes increase.

The increase in the size of macropores due to absorption
of oil and diesel oil by clay leads to the rise in water
uptake.
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