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XAPAKTEPU3UPAHE HA XUMWYHWUTE, MUHEPATTHWA U PEONTOMMYHU CBOUCTBA HA
3AMBPCEHUTE C HE®T NPOMUBKWU U TAXHATA OETOKCUKALINA

Wepxm Gumxan, Anmkeii Monet, CTanncnas Ctpukek, Nlycuna Yekait

MWHHO-MeTanypriieH yHuBepcuTeT
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Monwa

PE3IOME

HanpaseHu ca xumuuHn, MuHepanoxku (XRD, FTIR, SEM) u peonornyHn uscneaBaHus Ha 3aMbpceHuTe ¢ HedpT M33eTu NpoMuBkM. [pomuBKMTE NpeAcTaBnsBaT
MoNUANCNEPCHI, KOMOWAAMHW, MUHEPANOr0-OpraHyHN CUCTEMM C TUXOTPOMHYW CBOMCTBA. AHaNN3MpaHUTe NPOMEHN B MUKPOCTPYKTYpaTa Ha Te3u IMMHECTH pasTBOpH
BKIIOYBAT TAXHOTO NPEMUHaBaHe Npes BUCOKO AWCMEPCHU, PA3CHIOEHM OpraHYH1 MUHEpanHu CUCTeMU KbM No-gobpe NoapeaeHn CTpyKTypu. ABTOpUTe NpeLcTaBsaT
CbLLO pe3ynTaTuTe OT KaTanUTUYHOTO 1 BMOXMMUYHO pa3naraHe Ha BbINeBOAOPOAMTE, ChAbPXKaLly Ce B U33eTUTE NPOMUBKM.

BBLBEAEHME

SGMBPCﬂBaHeTO Ha COHAaXHUTE Vl3p360TKI/I, a CbLUo U Ha
MOYBEHNS CHOM MO BpEeMe Ha Npoy4BaHETO U ekcnioataunarta
C HAKOW TOKCUYHM OpraHU4HM KOMMOHEHTH, no-cneymanHo
MacleHn BbIneBogopoan, € cepuoseH I'IpO6J'I9M B obnacrra
Ha TEXHONOIMNTE N N3CneaBaHnATa Ha OKOJTHaTa cpeaa.

MuKpOBMONOTMYHUTE METOAM M METOAMUTE, OCHOBaHW Ha
fpoLeca Ha W3BNMYaHe He MoraT Aa rapaHTupaTt edekTUBHO,
OTCTpaHsiBaHe Ha opraHuYHUTe 3ambpcuTeny. EdektusHocTTa
Ha Te3u METOAM 3HAYUTErNHO HamansiBa C yBennyaBaHe Ha
KONIM4YECTBOTO Ha (PUHO-OMUCTIEPCHUTE KOMOWAHW YacTULUM B
OuNCTBaHaTa cpesa.

TpyaHo e oa ce [ETOKCMUMPAT OTNadgbLuTe OT NPOMUBKA C
TPaOULMOHHUTE METOAM, 0COBEHO C Teau, KOUTO Mmart mo-
HUCKA  MPOHMLIAEMOCT,  PEAYKTMBHOCT, ~MHOIO  BUCOKO
CbbPXaHWE Ha KOMOMAHO AMCMIEPCHM MapyeTa U TPYAHO ca
np1emar oT KMCTOpoAa.

lMpegmMeT Ha Tean u3cneaBaHus ca COHOAXHWUTE OTMAgbLM,
HaTpynaHu B coHpaxHuTe n3paboTku B 3anapeH Kapnatcku
Bomsogewwnn, 3anagHa [onwa. Mo Bpeme Ha TAXHOTO
HacnareaHe, 30HUTE Ha Te3W CeAMMEHTU Ce 3aMbpcsBaT C
MacreHn Bbrnesogopoau. OBekT Ha w3crnenBaHeTo € Ja ce
ONpeaeny WHTEH3UTETLT Ha 3aMbpCsiBaHe Ha Te3un oTnagbLm
W edeKTMBHOCTTA Ha TAXHaTa  [eToKCMKauus — 4pes
W3noN3BaHeTo Ha MeTof, pa3paboTeH oT aBTopute Qudxan u
op. (2002).

METOOW HA N3CIEABAHE

3a BCKYKM TUMOBE OTMAAbLW, HATPYNBaHM B COHAAXMUTE ca
HanpaBeHU MbMHU UMK MOKa3aTeNHW re0TEPMUYHN aHamnuaw,
Hanpumep 3a Zn, Cr, Pb, Fe, CO,, deHonn, H,S (BkntountenHo
anuaTMyHM UM apoMaTHU BbLIMEBOAOPOAM) HA [LOMHUTE
CEMMEHTU U IMIUHUTE OT NOBLPXHOCTHUTE CIOEBe.

Cyxara ytaiika, ocTaHana crnep u3cyllaBaHeTo Ha BOAUTe 1
neTnnBuUTe BelecTBa OT MMUHeCTUTe npobu e nognoxeHa Ha
MWHEpanoxkum (pa3oB aHanu3. Wsnonssawm ca  XRD
(v3nonseaH e gudpaktomeTsp Ha dununc), FTIR (Buo-vepseH
cnekTpomeTbp TUN 165) u SEM.

Peonoruynute aHanuan Ha u33eTa NpoMMBKA Ca HanpaBeHu
ypes M3ron3BaHeTO Ha poTaLUMoHeH BuckomeTbp Chan 35 API.
Korato e u3bupaH peonorMyHus mogen Ha npomuBKaTa €
NpunoxeHa koMnioTbpHa nporpama Flow-Fluid Coef.

PESYNTATU

MuHepaneH cha3oB aHanus

Otnagbynute npobu OT coHpaxuTe 3a (hasoB aHanns
TpsbBa ga ca BbB BUL Ha NITbTHU [MMHECTW npaxose. Te
TpsiBa fa Cce NOANOXaT Ha MEKO M3cyluaBaHe, Mo Bpeme Ha
KOETO Ce OTAEeNAT Bogata 1 NETNMBUTE OpraHnYH BELLECTBA,
BKMIOYMTENHO BbIMEBOAopoanTe. AHanuavpaHuTe Npaxose ca
HanpaBeHu OT:
- CKarHW 13pesku, MPeacTaBAlM Lenus COHOaxeH npodun
nog dopmata Ha KpeaHu W TEepUMEpHU TMMHU U NACBULM,
EOLIEHCKA METHUCTU LINCTU C LUMCTHU MPOCIONKK, KPeoHM
maTepuanu, WWCTU W NACBYHULYM, NPECEYEHN C LUIMCTH,
6aﬂeHCKVI LUUCTK C NACBYHNKOBW XOPU3OHTH;
- Un33etn 6eHTOHI/ITI/I, Kanueeo-nonumMepHn ©n HernnHecTu
NPOMUBKK, OCHOBaHU Ha OEHTOHUTBU 1 Kap60HaTHVI MuHepanu,
KaKTO W OpraHMYHUTE MaTtepuanu: NPoM3BOAHM Ha ckopbsna u

" Momotwta ot HayuHo-nacnenosatenckus komuteT (KBN) e HambnHo npuaHata, uacneaosatencku No. 11.11.190.408 & 11.11.190.01
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uenynosa, CUHTETUYHM TNONUAKPUITHU NONNUMEPK, KallueBun
CONnn 1 HaTpreBN OCHOBM.

MuHepanoxkuaT ba3oB aHanu3 OCHOBHO ce Gasupa Ha
XRD.

PeHTreHOBMAT aHanua Ha rM1HecTuTe OTnadbLyM € HanpaBeH
npeau u cnep npeokncnsaBaHeTo, our.1

Queypa 1. PeHmeeHosa dughpakmozpama Ha omnadHu npobu
om coHOaxu npedu (a)u cred (b) npeokucnsisaHemo

PeHTreHoBata AudpaktorpamMa Ha TBbpAWTE OTNagbLM
(HeokcuampaHW) CBMOETENCTBa 3a BMCOKOTO HMBO  Ha
pascnosiBaHe Ha MaTepuanuTe, WMaly  pasynbTHEeHa
CTPYKTYpa (MOHTMOPMIOHUTU U CMECEHOCBBLP3aHU CMEKTUT-
€N1TK), OCHOBaHU Ha MbIMABWS AUCPAKLUOHEH CMEKTbP B
pamkute oT 4 o 10° 2°0. ToBa CLOTBETCTBA HA HANMYMETO Ha
OpraHUYHU MMHEPamHU KOMMAEKCH, KbAETO MAnkuTe nakeTw
“MaT Npon3BosiHa opueHTauus. OKUCNSIBAaHETO Ha peayunpa-
HUTE cybCTaHuMM Mokasea, Ye AMMPaKUMOHHUST nakeT ce
BkOa Jobpe Ha AudpakTorpamara ¢ MakCMMyM OT OKOMO
12.90, koliTO CHOTBETCTBA Ha YBENUYEHATa OpUeHTaUMATa Ha
naketa OT TN MOBbPXHOCT-MOBBLPXHOCT. OCBEH TOBa MMame
[0Ka3aTeNCTBO 3a YaCTWYHO pasnafgaHe Mexay OpraHu4yHus
MaTepuan, HanuyeH B CUCTEMATa Ha COHZAXHWS OTMagbK W
MOBPBXHOCTTA Ha MMUHECTUTE MaTepuanu. Tosa ce npunucea
Ha OKMCMNABAHETO Ha peLyuMpaHust opraHWyeH matepwan,
KbOEeTO angexvauTe ca OKUCHEHW A0 KapboKeunn U KbaeTo
OTPULATENHO 3apedeHUTe OpraHYHM WOHU Ce yBenuyaear.
ToBa e CBbP3aHO OLLUE W C YBENMYEHWETO Ha OTBMbCKBaLMTE
eNEeKTPOCTAaTUYHN  CUNM MEeXZy OTPULATENHO  3apefeHnTe
OpraHnYHM OHM W muHecTuTe naketn. OcBobofenn oT
OpraH1YHUTE MOMMMEPM, NaKETUTE MOraT Aa Ce Mperpynupar,
kaTo obpa3yBaT TexHW cOBCTBEHM arperatv 1 Mo TO3M HauMH
ce yBenuyaBa MHTEH3VBHOCTTa Ha Nuka ot 12.900 (cmekTuTy).

ToBa yBenuWyeHWe Ha OpWeHTaUMsTa Ha nakeTa B
oKucreHata rnuHecTa npoba Moxe Aa ce NOTBLPAM OLLE U ChbC
SEM aHanuan. YacTM4HO OKMCNEHWE Ha  OpraHWYHKS
MaTepuarn, KancynupaH B [MWHaTa, € JOKYMEHTMpaH upe3
u3nonasaHeto Ha FTIR.

Xummnyecka xapaKkTepucTuka Ha oTnagbLuTe
Xummnyeckute aHanuan ca nposegeHu 3a npobu ot
oTnagbuy. MMokasaTenHu XMMUYECKU aHanmsn ca HanpaBeHu
3a CbabpxaHus Ha Texkum metanu (Zn, Cr, Pb), kakto u 3a
ceHonu, H,S, pedykumoHHu cyBeTaHummu n xmuapokapboHaTHO
CbAbpKaHue.

OT Tean aHanu3n cneaea, Ye CbObPKAHWMETO Ha
peayuupaHuTe OpraHuiHU MaTepuani, opMmpaHu no Bpeme
Ha OeskucrnopogHata (DepMeHTaumss B CEAUMEHTUTE €
3HauntenHo (Tabnuua 1), ToBa AOMBLHUTENHO CBMAETENCTBA
3a Hanuumeto Ha H,S (0.024 po 0.098%). Hskou ot
aHanuaupaHuTe nNpobu MMaT yBENMYEHO CbObpXaHue Ha Zn
(oo 410 ppm). AHannsupaHuTe npobu nokassaT 3HaYMTENHA
YaCT Ha MWHEpamnHUs MaTepuan, NOSyYeHW MpU Ps3aHETo;
cbabpxaHneTo Ha H,O B npobute Bapupa ot 32 8o 43% wt.

Cpen KOMMOHEHTWTE, OMacHM 3a OKoMHaTa cpefa, €
N3CMedBaHO yBENMUYEHWe CbObPKaHWETO Ha PedyLMOHHUTE
cybcTaHumn. To moxe aa 6bae mamepeHo ypes 0.125 M ot
MoaeH pasTBOp, M3paseH B cm®, koiTo pearupa ¢ 1 kg oT
aHanuaupaHata npoba. PegyKTMBHOCTTa Ha OTAENHMTE YacTu
oT npobata Bapupa. PeayKUMOHHMTE KOMMOHEHTW ce
dopmupaT OT TPaHC(HOPMMPAHETO Ha OpraHWYHUS Matepuan
OT NMPOMMWBKaTa B YCMOBUSATA HA OTPaHNYEHOTO MpueMaHe Ha
kucnopoa. PedyumpaHOTo CbabpxaHue Ha Matepuana ce
CBbp3Ba CbC CbAbpxaHWeTo Ha H,S (u3passBa ce upes
cbabpxaHneto Ha H.S). Hamnumeto Ha Tasu ¢opma Ha
cApata TpsbBa Aa ObAe acouumpaHa C pegykuusTa Ha
cyndatHara capa (SO.2).

OT HanpaBeHWTe aHanM3u Ha BbIMEBOAOPOANTE, 0bpasy-
Bawm npobute or conpaxwute (Tabrmuya 2) cnegea, ye
cybcTaHUunTe ca pasnpeseneHn HEXOMOreHHo. TexHuTe obLm
KOHLEHTpaLWK 3HauuTenHo ce NMpoMeHsT oT okorno 600 ao
noytu 15,000 mg/kg ceauMeHT.

PeonormyHnte aHanuau ca HanpaBeHW Ha M33eTUTE
NPOMMBKM, @ CbLLUO W HAa TEXHUTE JOMUHATM B CbAbPXAHMETO
Ha oTnagbuWTe OT COHAMpaHeTo. 3a fJa Ce MoKaxe
pasHooOpa3neTo Ha PeonorvyHUTE CBOMCTBA Ca W3CnedBaHu
NPOMMBKA OT Tuna Ha OEHTOHUTW, KanaeHW mnonMmepw,
Kanuesu xnopuan.TakuBa NMPOMUBKK Ce W3MON3BaT KoraTto ce
npokapeaT COHAaxu 3a AobuB Ha HedT W ra3 B 3anagHa
Monwa.

V33eTute npommBKM Ca MHOrOGasHW, MONMAUCIEPCHU
cuctemu. MuHepanHo-opraHnyHK acoLuaLum, OTKpUTH B Te3un
NpOMWBKW, MOKa3BaT, 4e mnpomuBkuTe ca OespedHn kaTo
CTPYKTYpa KaTo BKMOYBAT CTPYKTYpW Ha 3arnoyBaHe Ha
B3aumogelicTeueTo. Hait-0obpoTo  peonornyHo  onucaHue
MOXe [a Ce HanpaBW 4Ype3 W3NON3BaHETO Ha MoZenuTe Ha
Xepuen-bynknu u Kacom.

[eTokcuKauma U ynpaBrneHne Ha 3aMbPCeHUTe C HedT
oTnagbum

[leTokcukauusTa ce npunara 3a Hai-3aMbpCeHUTE 30HW Ha
CeOMMEHTUATe, HaTpynaHu B COHAAXWTE, C ronemuHa OKomno
300 m® . Tean oTnagbLM ce [BMXKAT BEPTUKANHO MO NOCOKA Ha
KOHTeWHepa W obpasyBaT BBLINEBOAOPOAHM KOHLEHTpaLK,
KaTo Ce nomnyyaBaT CpefHW KOHLUEeHTpauum oT 6268 mg/kg.
TakaBa npouefypa 3a [JeTOKCMKaUMSi € naTeHToBaHa oT
Oupxan v ap. (2002).

MpouemypaTta ce OcHOBaBa Ha Tpacdopmauusita Ha
CeaMMEHTUTE B MHOTOCTOMHA AETOKCULMpaHa CTPYKTYpa,
KbAETO KaTanusaTa € BbBEeAEHa 3a [a MO3BOMM Mpouec Ha
MOCTENEHHO pasrpaxaaHe Ha BbrneBogopoauTe. [TbpBoOHa-
YarHWAT aHann3 Ha Teau kaTanuTUYHU 1 BUOXMMUYHN peaKLm
npeobpasysa BLINEBOAOPOAUTE B YaCTUYHW  NOMSAPHM
CcyBCTaHLM, KOUTO Ce CBbP3BaT C Pa3npbCHaTUTE akTUBATOPH
33 [a Ce YBENWYM MUrpauusaTa Ha Mpou3BeLeHWs KOMMMEKC
KbM MOBBPXHOCTTA Ha [eraaupaHata CTpykTypa. TakaBa
MOBBLPXHOCT € Ga3aTa, Ha KOSTO NMpoLecuTe NMPoLbiKaeaT 3a
yBenuyaBaHe 4eNbT Ha npoleca Ha 6uopasnaraHe.

EdbektvBHOCTTa Ha TO3W METOL € [OKyMeHTUpaHa upes
aHanu3 Ha NPOMEHWUTE Ha BbINEBOLOPOAHOTO ChAbPXKaHWE B
JerasupaHns cnon KaTto (oyHKUMS OT BPEMETO Ha peakuus.

FOANIIHMK Ha MurHo-2eonoxkus yHusepcumem “Ce. Mean Puncku’, mom 46 (2003), ceumnk II, JOBMB U MIPEPABOTKA HA MUHEPATIHW CYPOBUHA
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Cren 3 Mecela ce HabnogaBa pagukanHo cragaHe Ha
BbITIEBOAOPOAHATA KOHLeHTpauus (nog 70 mg/kg).
Tabnuua 1. CbabpxaHue Ha n3bpaHn XMMUYHW KOMNOHEHTM B MPOMMBKATA W1 CEAMMEHTHUTE NPO6M

V/kg cyx matepuan — oGem ot 0.125 itoeH pasteop (cm®) pearupa ¢ 1 kg oT aHanuaupaHarta npoba

Tabnuua 2. HedhteHo 3ambpcsiBaHe B npobu oT npommskm 1 ceaumeHTu oT KoHTeiinep Container |

1n3BOON
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OT HanpaBeHuTe aHanuau moraT ga 6baaT HanpaBeHw
CneHNTE N3BOAM:
1. Bb3MOXHO e epeKTMBHO Aa Ce AETOKCULMPAT 3aMbpCEHUTE
C HeddT COHOaxXHX OTNadbLM, KaTo No BpEMe Ha TO3M MPOLEC
KOHLEHTpaLuMTe Ha BPeaHWTE KOMMOHEHTM MoraT Aa Gbaart
ynpasnsBaHn 6esonacHo.
2. [nanupart ce 6bAeLLy U3CneaBaHus 3a Bb3CTaHOBABAHE Ha
Apyrv obnacTi upes AeTokcuKaLms.
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CHARACTERIZATION OF CHEMICAL, MINERAL AND RHEOLOGICAL PROPERTIES OF
OIL-POLLUTED DRILLING WASTES AND THEIR DETOXICATION’
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ABSTRACT

Chemical, mineralogical (XRD, FTIR, SEM) and rheological investigations of oil-polluted, spent drilling muds were carried out. The muds represent polydispersive,
colloidal, mineral-organic systems with tixotropic properties. The analysed changes of microstructure of these slurries during successive stages of remediation
involved their transition from highly dispersed, delaminated organic-mineral systems to the better ordered structures. The authors also present the results of catalytic

and biochemical degradation of hydrocarbons contained in the spent drilling muds.

INTRODUCTION

Contamination of drilling waste as well as soil-ground
environment in the course of prospecting and exploitation with
some toxic organic compounds, especially oil-based
hydrocarbons, is a serious problem in environmental
researches and technologies.

Microbiological methods and methods based on extraction
processes generally cannot guarantee high efficiency of
removal of organic pollutions. The efficiency of these methods
considerably drops down with the increment of quantity of fine-
dispersive colloidal particles in the cleaned environment.

It is difficult to detoxicate drilling mud wastes with traditional
methods, especially those which have low permeability,
reductivity, very high content of colloidal dispersion particles
and are hardly accessible to oxygen.

The subject of the researches was the drilling waste
gathered in drilling pits in the South Carpathian Voivodeship,
south of Poland. During their deposition, zones of these
sediments were polluted with oil-based hydrocarbons. The
objective of the research was to recognize the intensity of
pollution of these wastes and to determine the efficiency of
their detoxication with the use of a method worked out by the
authors Fijat, et al. (2002).

RESEARCH METHODS

For all types of wastes gathered in drilling pits, full or index
geochemical analyses were made, e.g. Zn, Cr, Pb, Fe, CO,,
phenols, H,S (aliphatic and aromatic hydrocarbons including)
for bottom sediments and muds from surface layers.

Dry residue left out after drying off water and volatiles from
mud samples underwent mineralogical-phase analyses. XRD
(employing a diffractometer by Philips), FTIR (Bio-Rad
spectrometer, 165 type) and SEM were used.

Rheological analyses of the spent drilling muds were made
with the use of a rotation viscometer Chan 35 API. When
selecting the rheological model of muds, the Flow-Fluid Coef
computer program was employed.

RESULTS

Mineral-phase analysis

Waste samples from drilling pits for phase analyses should
have the form of dense muddy dispersions. They should
undergo mild drying, in the process of which water and volatile
organic matter, hydrocarbons including, will be removed. The
analysed dusts were made of:
- rock cuttings representing the whole drilled profile in the
form of Cretaceous and Tertiary clays and sands, Eocene
spotted shales with shale intercalations, Cretaceous
inoceramic material, shales and sandstone intercalated with
shales, Badenian shales with sandstone horizons;
- spent bentonite, potassium-polymer and clay-free drilling
muds based on bentinite and carbonacous mineras, as well as
organic matter: starch- and cellulose-derivatives, synthetic
polyacryloamide polymers, potassium salts and sodium base.

Mineralogical-phase analyses were mainly based on XRD.

X-ray analyses of mud wastes were made before and after
their pre-oxidation, Figure 1. )
Figure 1. X-ray diffractograms of drilling waste sample before
(a) and after (b) its pre-oxidation

The X-ray diffractogram of a raw waste (unoxidated)
evidences a high level of delamination of minerals having a
swelling structure  (montmorillonite and  mixed-package
smectite-illite) based on a fuzzy diffraction band in a range of 4
to 10° 2°6. It corresponds to the presence of organic-mineral
complexes, where small packages assume a random
orientation. Oxidation of reduction substances cause that a
diffraction package is well visible on the diffractogram with a
maximum of about 12.90, which corresponds to the increasing
orientation of packages of a surface-surface type. Therefore,
we have a proof for a partial disconnection between organic
matter present in driling waste system and the surface of
clayey minerals. This was attributed to oxidation of reduction
organic matter, where aldehydes are oxidated to form carboxyl,
and where the negative charge organic ions increase. This is
also related with the increase of repulsive electrostatic forces
between negative charge organic ions and clayey packages.
Liberated from organic polymers, the packages may re-group,

" Support of Scientific Research Committee (KBN) is fully acknowledged, research no. 11.11.190.408 & 11.11.190.01



forming their own domain aggregates, resulting in the
increased intensity of a peak of 12.90 (smektite).

The increase of orientation of packages in the oxidated mud
samples has also been confirmed by SEM analyses. Partial
oxidation of organic matter encapsulated in muds was
documented with the use of FTIR.

Chemical characteristic of wastes

Chemical analyses were carried out for waste samples.
Index chemical analyses were made for heavy metals content
(Zn, Cr, Pb), as well as phenols, H,S, reduction substances
and hydrocarbon content.

It follows from these analyses that content of reduced
organic matter, formed in the course of oxygen-free
fermentation in the sediments, is considerable (Table 1); this
can additionally be evidenced by the presence of H,S (0.024 to
0.098%). Some of the analysed samples had an increased Zn
content (to 410 ppm). The analysed samples showed a
considerable share of mineral matter making up the cuttings;
H,O content in the samples ranged from 32 to 43% wt.

Among the components environmentally hazardous, an
increased reduction substance content was observed. It can be
measured by 0.125 M of iodine solution, expressed in cm®,
which reacts with 1 kg of the analysed sample. The reductivity
of individual parts of sediments varies. Reduction compounds
are formed by transformation of organic matter of muds in the
condition of a limited access to oxygen. The reduction matter
content correlates with H,S content (expressed by H.S
content). The presence of this form of sulphur should be
associated with reduction of sulfate sulphur (SO,?).

It follows from the analysis of hydrocarbons making up the
samples from the drilling pits (Table 2) that substances are

distributed non-homogeneously. Their total concentrations
vastly change from about 600 to almost 15,000 mg/kg
sediment.

Rheological analyses were made for spent drilling muds, as
they dominate in the drilling wastes composition. To show the
variability of rheological properties, muds of bentonite,
potassium-polymer, clay-free and potassium-chlorine types
were examined. Such muds are used in the area where oil and
gas wells are drilled in the south of Poland.

Spent muds are multiphase, polydispersive systems.
Mineral-organic associates cause that muds are disordered in
structure, including the beginning of intercalation structures.
The best rheological description can be made with the use of
the Herschel-Bulkley and Casson models.

Detoxication and management of oil-polluted waste

Detoxication procedures were applied to the most polluted
zones of sediments gathered in the drilling pits, about 300 m?
of volume. These wastes were moved in the vicinity of a side of
the container and stirred to make the hydrocarbon
concentrations even, obtaining average concentration of 6268
mg/kg. This detoxication procedure was patented, Fijat et al.
(2002).

This procedure lied in transformation of sediment into a
multilayer detoxication structure, where catalysts were
infroduced to enable the process of gradual degradation of
hydrocarbons. The initial analysis of these catalytic and
biochemical reactions transforms hydrocarbons into partly
polar substances, which in turn, link with doted activators to
enhance migration of produced complexes to the surface of
decontamination structure. Such a surface was a basis on
which the processes continued at the increasing share of
biodegradation processes.

Table 1. Content of selected chemical components in mud and sediments samples

V/kg dry matter — volume of 0.125 iodine solution (cm®) reacting with 1 kg of analysed sample

Table 2. Qil pollutions in samples from muds and sediments in Container |



The efficiency of this method was documented by an
analysis of changes of hydrocarbon concentration in the
decontamination layer in the function of time of reaction. After
3 months, a radical drop of hydrocarbon concentration was
observed (below 70 mg/kg).

CONCLUSIONS

The following conclusions can be drawn from the analyses:
1. It is possible to efficiently detoxicate oil-polluted drilling
waste, in the course of which concentrations of these
compounds can be safely managed.
2. Further research on remediation of areas subjected to
detoxication is planned.

Recommended for publication by Department of
Engeneering Geoecology, Faculty of Mining Technology
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