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B ctaTtbe paccMoTpeHO BNUsiHWE CUN 3NEeKTPUYECKOW NpupoAbl Ha MPOHMKHOBEHME U B3aUMOAENCTBUE C KOMNJEKTOPOM cunbsTparta
6GypoBoro pacteopa u xuakoctu nepdgopaumm. OTMeyeHa HeOGXOANMOCTL yYeTa NeKTPOKMHETUYECKMX SIBMIeHUIA NpY BCKPbITUK Nna-
CTOB U cAenaH BbIBOA O BO3MOXHOCTU YMEHbLUEHUA 3arpA3HeHUs Npu3aboiiHO 30HbI NnacTa NPy BCKPbITUKU MYTEM perynupoBaHus
3NEeKTPOKUHETUYECKUX XapaKTEPUCTUK PacTBOPOB.

O HEOBXO/IUMOCTHU YYETA
SJIEKTPOKMHETUYECKUX SBJIEHUN
[IPA BCKPBITHUHU TPOJTY KTUBHOI'O ILTACTA

[Mpn BCKPBITUM MPOAYKTUBHOrO nnacta
aencteyeT psig hakTopoB (MPOHMKHOBEHME
duneTpaTta OypoBOro pactesopa M XWAKOCTU
nepdgopaumn B nNnact, Konbmatauus nop
KONmeKkTopa U CTEHOK CKBaXWHbI TBEPAbIMU
YacTuuaMn U3 pacTBOPOB, 3nekTpuyeckoe
nore, 3aBucslliee OT 3HaKa 3apsAo0B rOPHbIX
nopogd, GypunbHbix Tpyb, GypoBoro u LUe-
MEHTHOro pacTBOPOB W ApP.), YXYALIAKOLWMNX
UNBETPaLMNOHHbIE  XapaKTEPUCTUKN  Npu-
CTBOMIbHON YacTu nnacta. B cBA3m ¢ Bbille-
CKa3aHHbIM HeobXoAMMO MpUHMMaTL Mepbl
ONS YMEHbLUEHUst OTpULATENbHOrO BO3AEW-
CTBUS KaXgoro dakropa.

Mo rpynne ckBaxuH OQHOMO U3 MeCTO-
poxageHuin 3anagHon Cubupw, BCKpbIBLUEW
MONMMMUKTOBBIN MecyaHbli nnacTt BB, Gbinun
paccymTaHbl MO AaHHLIM NPOMbICIIOBbIX WC-
CrnedoBaHUi napameTpbl, oTpaxarlume Ka-
YeCTBO BCKPbITUSI U CTEMeHb 3arpsi3HeHus
npr3abonHon 30HbI Nnacrta (cM. Tabn. 1).

B 1abn. 1 OK = k /k  — oTHOLWeHwe npo-
HULAeMOCTN 3arpsiBHEHHON 30HbI K, K npo-
HUL@eMOoCTN yaaneHHol 3oHbl nnacTa k.,
on = Kd)/Kn — OTHOLWEHWe aKkTu4yeckomn
NPOAYKTUBHOCTU CKBaXKWHbI, KqD M3/cyT - aT K
noTeHUManbHoi npoaykTueHocTu,K M*/cyT -
at. Kak BugHO 13 Tabnuubl 1, 3arpsasHeHune

nocrne BCKPbITUA MPONCXOOUT HA 3HAYNUTENb-
HYO I'J'Iy6VIHy, npu 3ToM NPOHULAEMOCTb 3a-
Fpﬂ3HeHHOI7I 30Hbl OWYTUMO YMEHbLUIaeTCA.

I.c. QYBUHCKUA
C.A. BIMHOB

YMeHbLUEHMEe NPOHMLIAEMOCT MOXET AOCTUraThb
94,8% no cpaBHEHWNIO C €CTECTBEHHOW, a NPOAYK-
TVBHOCTb CKBAXWH MOXET CHUXaTbCS B 2 pasa 1
6onee No OTHOLLIEHUIO K MOTEHLManbHON Npoayk-
TUBHOCTW. [NepdpopaTopbl N0 CBOUM TEXHUHECKMM
BO3MOXHOCTSIM He Bceraa obecneuvsatot npobu-
TVe 3arpsa3HEHHO 30HbI Nnacra. [oatomy nHTe-
PECHO PacCMOTPETb CHIKEHIE (OUMNBTPALIMOHHBIX
CBOVCTB KomnrekTopa, obycroBneHHoe rnyouHom
NMPOHUKHOBEHWS 1 B3aMMOZECTBUEM chursTpaTa
6ypoBoOro pacteopa U XuakocTu nepdopauym ¢
nopucTon cpegoil. B nnacToBbIX yCrioBusix He-
BCKPbITOTO NMPOAYKTVIBHOTO NiacTa HacklLwatoLLyie
ero drnonabl HAXOASTCA B TEPMOAUHAMUYECKOM
paBHoBecuu. [TnacT uveet onpeaeneHHyto cob-
CTBEHHYHO nonapusaumio. lNoBepxHOCTb Mop nve-
€T onpefeneHHbIN 3apsag us-3a Hanuyus OBon-
Horo anekTpudeckoro cros (3C) u rpaHMyHoro
cnosi /1,2/. Mpwv BCKpbITAM NPOAYKTUBHOTO MriacTa
NPOUCXOOUT €ro MexaHuyeckast aedopmauysi,
B MOPbl MPOHMKAIOT MEXaHWYeckue YacTuLbl U
dunTpat rmuHUCToro pacteopa. MNpu nepdopa-
LMK MPOUCXOOUT  [OMOINHUTENBHOE  MexaHuye-
cKkoe BO3ENCTBME W MPOHUKHOBEHWE >KMAKOCTU
nepdopaLmm B MOPOBOE NMPOCTPaHCTBO.

Ona usydeHnss mexaHu3Ma B3avMoaen-
CTBUS ITIMHUCTBIX KOMMEKTOpPOB € chunsrparamm
TEXHOIMOTMYECKNX PacTBOpOB ObINO  paccmo-
TpeHo cocTtosHne [3C Ha nOBEpPXHOCTU
YacTuy, nopoppl. BaxHoW KonmyecTBeH-
HOW xapakTepuctukon ctpoenus O3C, »

OAO «A3nMyT»

r. Yopa
LIXMH AH PB ®

The article reviews the influence exercised by the fo-
rces of electric nature on penetration and interaction
with the header of drilling fluid filtrate and the perfor-
ation fluid. The need for electro-kinetic phenomena to
be taken into consideration when drilling in is pointed
out and it is concluded that it is possible to reduce the
contamination of the bottom-hole formation zone when
drilling in by adjusting the electro-kinetic characteristics
of the solutions.

ON THE NEED TO TAKE INTO CONSIDERATION
THE ELECTRO-KINETIC PHENOMENA WHEN DRI-
LLING INTO THE PRODUCTIVE FORMATION

When drilling into the productive formation, there are
a number of factors in operation (penetration of the dril-
ling solution filtrate and perforation fluid into the format-
ion, the clogging of the header pores and the well walls
with hard particles from the solutions, the electric field
which depends on the polarity of the mining material
charges, drill pipes, drill fluid and cement slurry, etc.),
which deteriorate the filtration characteristics of the
near well portion of the formation. In view of the above,
it is necessary that measures be taken to alleviate the
negative impact of each of the factors.

With regard to a group of wells in one of the oil fields
of Western Siberia, where the polymictic sand formation
was drilled in, based on the oil production data, param-
eters have been calculated which are reflective of the
quality of drilling in and the degree of contamination of
the bottom-hole formation zone (see table 1). In table 1
OK=k*/kpl- ratio between the permeability of the contami-
nated zone of the formation k* and the permeability of the
formation remote zone knn., O = Kf/Kl — ratio between
the well actual productivity, Kp m*/day at and the potential
productivity, Kn m*day at. As one can see from table 1, co-
ntamination, after drilling in, occurs to a significant depth,
while the permeability of the contaminated zone tangibly

NeNe Koacbdpu-  Koadbdmum- OK=k3/knn Of=Kd/Kn Pagnyc Koadp-eHT MepdopaTop
CKBaXVH LIMEHT NO-  €HT NPOHM- 3arpsis- NPOHU- [nametp Fry6uHa
p1cToCcTU LaemMocTu HEHHON  LaemocTu BXO[HOTO npo6uTUs
nnacra nnacrta knn, 30HbI 3apsi3HEH- oTBEpCTUS [
m,% MKM2 R3, M HOM 30HbI dn. mm :
nnacta k3, :
MKM?

1124 0,201 0,167 0,306 0,700 0,4 0,051 Mnc-112 15,0 0,055
1125 0,210 0,195 0,062 0,444 0,08 0,012 MK-105 15,0 0,410
1131 0,202 0,169 0,473 0,766 0,1 0,080 Mnc-112 15,0 0,055
1135 0,193 0,140 0,688 0,884 0,7 0,096 MK-105 15,0 0,410
1146 0,192 0,121 0,140 0,500 0,3 0,017 MK-105 15,0 0,410
1148 0,194 0,143 0,266 0,491 0,8 0,038 nc-112 15,0 0,055
1149 0,212 0,200 0,155 0,665 0,1 0,031 Mnc-112 15,0 0,055
1151 0,306 0,177 0,240 0,554 0,6 0,020 Aj 11,7 0,602
1156 0,183 0,109 0,065 0,454 0,1 0,007 MK-105 15,0 0,410

Ta6n.1 MapameTpbl kayecTBa BCKPbLITUSI U 3arpsi3HeHUs nnacta npu BekpbiTum [Table 1. Parameters of the Quality of Drilling In And Formation mination When Drilling In
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reduces. Reduction in permeability may reach as much
as 94.8% compared with the natural one, whereas the
productivity of the wells may decrease twice and more,
compared to potential productivity. The perforators, due
to their technical performance features, do not always
make sure that the contaminated zone of the formation
is bored through. Therefore, it is interesting to consider
the reduction in filtration properties of the header, pre-
dicated by the depth of penetration and interaction of
the drilling fluid filtrate and the perforation fluid with the
mining material. Under the formation conditions of the
undrilled-in productive formation, the fluids, that satur-
ate it, are in thermodynamic equilibrium. The formation
has a certain polarization of its own. The surface of the
pores has a certain charge due to the existence of the
double electric layer and the borderline layer. During
the drilling-in of the productive formation, there occurs
mechanical deformation; mechanical particles and clay
fluid filtrate penetrate into the pores. During perforation,
there occurs an additional mechanical impact and pen-
etration of the perforation fluid into the porous space.

For the purpose of studying the mechanism of inter-
action between the clay headers and the process fluid
filtrates, the state of the double electric layer on the mi-
ning material particles surface was considered. An im-
portant quantitative characteristic of the double electric
layer structure, which determines the behavior of the
dispersion phase and the surface in various physical
and chemical processes, is the electro-kinetic potenti-
al (g — potential). ¢ — potential is the potential between
the border of the hydraulically immobile layer and the
capillary axis. The closer the values of the ¢ — potential
to zero are, the more pronounced are the processes
of structure formation and the thinner are the sheaths
of solvent molecules (hydration sheath) on the clay
particles. The ¢ — potential determines the intensity of
the electro-kinetic phenomena, the value of the filtration
electro-motive force and electroosmotic pressure.

In order to study the ¢ — potential on the surface of
the particles of the mining material under investigation,
the electrophoretic method was employed under which,
by way of trials, the speed at which the charged parti-
cles of the dispersion phase are moving in a constant
electric field is determined, then from the Helmholtz-
Smoluchowski equation /2/ the electro-kinetic potential
(¢ — potential) is determined:

G =4 mmueffal g,

where veff is electrophoretic mobility;

n — viscosity of the medium;

¢ — dielectric permeability of the medium;

a — conversion factor;

m=3.14

The tests were carried out at 20°C

Fraction 0.05— 0.1 mm disintegrated polymictic sand
of the productive formation was used as dispersion ph-
ase. The test results are given in Fig.1.

The analysis of the results indicates that there oc-
curs a recharging of the sand surface within a range
between pH = 5.5 - 6.5. During the transition from the
salting liquid to fresh water, the dependency curve ¢
— pH shifts to the left.

The fact that the surface recharges and that the ele-
ctro-kinetic phenomena depend on pH of the dispersion
medium causes different interaction between the dispe-
rsion phase (sand) and the dispersion medium (water)
when pH of the latter changes which in its turn influen-
ces the intensity of the capillary processes. Due to this,
it was necessary to evaluate the value of the capillary
imbibition at various pH which also means at various
values of the ¢ potential at the sand rock surface.

The tests for capillary imbibitation and evaluation of
wettability of the porous channels of the oil bearing hea-
ders were carried out with the same disintegrated sand.
The tests were run in the glass columns, 40 cm long
and 0.5 cm in diameter. The wettability parameter was
determined, i.e. — tangent of the angle of incline of the
straight line area in H coordinates (height of the liquid
elevation) - vt (time of the liquid elevation). For a single
capillary, expression /3/ is valid:

R,=r*cose/2*n,

where B is tangent of the angle of incline of the stra-
ight line areain H - \t coordinates;

r, — radius of a capillary;

o — surface tension coefficient;

e - contact angle of wetting;

n — viscosity of the fluid.

It can be seen from formula (2) that the parameter

onpegensiowien noBegeHMe OUCMEPCHON

asbl M NOBEPXHOCTU B Pa3fnYHbIX (OU3UKO-

XUMUYECKUX NpoLeccax, SBMSAETCS 3MeKTpo-

KMHETUYECKUA noTeHuman (¢ — noteHuman).

¢-noTeHuman — 3TO MOTeHuMan mexay rpa-

HULEN rmapaBruYecku HermoaBMXKHOIO Crost

1 ocblo Kanunnsapa. Yem 6nuxe K Hymto 3Ha-

YeHus ¢-noTeHumana, TeM cusibHee Bblpaxe-

Hbl NPOLECChl CTPYKTYpOoobpa3oBaHns U TeM

TOHbLLE cofbBaTHble (rMapaTHble) 060M0oYKM

Ha YacTuuax MMuHbL. ¢-MoTeHuman onpege-

NSIET UHTEHCUBHOCTb 3NEKTPOKUHETUYECKUX

ABMEHUN,  BENUYUHY  3NEKTPOABMXKYLLEN

cunbl uneTPaLMM U 3MEKTPOOCMOTNYECKOTO

[OaBreHus.

[na n3yyeHns ¢-nmoteumana Ha NoBepx-
HOCTW yYacTul, Wccreayemon nopogpl u1c-
nonb3oBasncs anekTpoopeTuyecknii MeToa,
npu KOTOPOM OMbITHLIM MyTEM OnpeaensoT
CKOPOCTb MepeMeLLeHNs 3apsXKeHHbIX YacTuLy
ancnepcHon gasbl B NOCTOSHHOM 3reKTpuye-
CKOM rone, 3aTeM 13 ypaBHeHus [enbMronb-
La -CMonyxoBCcKOro /2/ onpenensioT aMneKkTpo-
KMHETUYECKMI NoTeHuman (¢-noteHuman):

¢=4mnU,,alkg,

e U, " — anekTpodhopeTnyeckast MoABWKHOCTb;
n — BA3KOCTb Cpefbl;
€ — AManekTpuyeckas

cpenbl;

a— nepeBogHON KO3 ULMNEHT;

m=3,14.

Wccnenosanus nposogunv npu 20°C. B ka-
YecTBe AMCnepcHoM dasbl MCronb3oBany dpak-
o 0,05 - 0,1 MM Ae3nHTErpMpoBaHHOrO Nonu-
MVKTOBOMO MNecyaHvka MpPOAYKTMBHOMO nnacTta.
Pesynbratbl 3KCNepuUMEHTOB NPenCcTaBneHb! Ha
puc.1.

AHanm3 pesynsratoB MoKasbIBaET, YTO Mpo-
MCXOOMT Mepesapsiika MOBEPXHOCTU MecyaHuka
B mHTepBane pH = 5,5 - 6,5. lNpu nepexone ot
COIeBOro pacTBopa K MPEeCHOW Bode KpuBas 3a-
BMCMMOCTY ¢ — pH cmeLLaeTcs BneBso.

PaKT nepesapsiokv NOBEPXHOCTU 1 3aBUCU-
MOCTV 3rEeKTPOKMHETUYECKMX SBINEHWI OT pH auc-
NMEePCUOHHOM cpenbl 0OyCroBMBAET pasnMyHoe
B3aMMoaeicTB1E ANCTIEPCHON chasbi(necyaHmka)
C OVCrepCUOHHOM cpedov (BodoM) Mpu U3MeHe-
HUM pH nocregHen, Y4To B CBOKO ovepeab BIMsieT
Ha VMHTEHCVBHOCTb KarnumnsipHbIX npoueccos. B
CBSA3U C 3TVIM ObINI0 HEOOXOAMMO OLIEHUTL BEM-
YMHY KanunispHOM NPOMNMTKM NPy pasinyHbIx pH,
a 3HauWT, ¥ pasnuyHbIX BENUYMHAX ¢ -NMoTeHuma-

npoHMUaeMoCTb
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OKCnepMMeHTbl MO KanunSpHON MPonuTKe
N OLEHKe CMayvMBaemMOoCTU MOPOBbIX KaHaroB
HedpTeHOCHbBIX KOMNMeKTopoB Obinv NpoBedeHb!
C TeM >e [AE3VHTErpyvpoBaHHbIM MEeCHaHUKOM.
OnbITbl MPOBOAVIN B CTEKMSAHHBIX KOTIOHKaX A
How 40 cm n guametpom 0,5 cm. Onpegensnu
napameTp CMa4vMBaeMoCTu 3 — TaHreHe yrma Ha-
KIMOHa NMPSIMONMHENHOTO y4acTka B KOOpAMHaTax
H (BbICOTa MOAHSITUS KUAKOCTW) — vt (BpeMsi nof-
HATUA XMUaKOCTW). [ANa ogyHOYHOro Kanunnsipa
CMpaBeanBO BbipaxeHue /3/:

B?=r *Cosé/2"n,

rae B — TaHreHc yrna HaknoHa npsamonu-

HeMHoro yyacTka B koopaunHatax H - Nt
.. — paauyc kanunnspa;

0 — K03(hPULIMEHT MOBEPXHOCTHOIO Ha-
TSXKEHWS;

6 — KpaeBoOW Yron cMavnMBaHus;

N — BSA3KOCTb XUAKOCTK.

W3 dpopmyrnbl (2) BMAHO, YTO nNapameTp xa-
paKTepu3yeT CMayMBaemoCTb MecqaHuka uc-
CcriefyemMon KMOKOCTbIO.  Pesynbrarhbl  OnbIToB
npeacTaBneHbl Ha puc.2. Heoxogumo oTMeTUTb
MPUHLMNMAnbHYI0  BO3MOXHOCTb  perynmpoBarh
CMauvBaeMocCTb M3MeHeHneM pH cpeabl 1 MuHe-
panusauver Bofpl.

Cnepyet 06paTuTb BHUMaHWe Ha To, YTO Mpu
pH = 6 cMauMBaeMoCTb  KornekTopa 1 NpecHon
BOMOW, U COMEBbIM PACTBOPOM HaMMeEHbLLIAs, TO
eCTb CTeneHb B3aUMOIENCTBUS KOmmekTopa C
pacTBOpaMu MpW TakoN KUCIOTHOCTU cpefbl M-
HUMarnbHa. 3aBucMocTb B-pH HoCUT CRoXHBIV
xapakTtep, npudem copma 3aBvCMMOCTU [Anis
MPECHOW 1 CONeHoM BoAbl COXPaHSET-CS, TO eCTb
He 3aBMCUT OT MuHepanmsaumun. MNpu HesHauw-
TeNbHOM OTKIIOHeHUM oT pH = 6 B GorbLLyto Unn
MEHbLLYI0 CTOPOHY CMaqvBaeMOCTb Pesko BO3-
pacTaet.

Bbino npoeegeHo wccniepoBaHue Habyxa-
HUSA MIMHUCTON YacTW KOMneKTopa B pacTBopax
C pasHoW BenuumHon pH. B pesyntate onpene-
nmnw, YTo npy pH= 7,6 B npecHoi Boae Habyxa-
HUWe MUHMManeHOe, a B CONIEBOM pacTBope Mpu
pH = 8 HabyxaHvie npekpaiiaetcs. Mpn pH =5
HabyxaHve B NpecHO Bofe MaKcymarbHoe, a B
coneBoM pactsope npu pH = 6. To ecTb Habyxa-
HMe MaKCvIMarnbHO B 00MacTy 303MEKTPUHECKOM
Toukm (MNST) nmpu nepesapsigke MOBEPXHOCTU
TBEpaon dhasbl. Takum 0bGpasom, NMpoBeaeHHbIe
nabopaTopHble  WCCriefoBaHMs  MOKa3bIBakoT,
YTO ArEKTPOKMHETMYECKasi COCTaBMsOLas U
3MEKTPOKUHETUYECKME SIBMEHWSI UMPatoT 3Hauu-
TerbHyHo posib B MpoLeccax B3avMOAEVCTBUS B

0,6

na 'y noBepxHOCTU NnecHaHuKa.
0,5

0,4

0,3

0,2

0,1

« 0

—
‘\?\\
&

\ 8 10

-0,1
-0,2

-0,3

o2
— 1

0,4

pH

Puc.1. 3aBucumocTb f—no-reuuuana yacTuy aucnepcHon casbl oT pH AncnepcuoHHom cpeabl
1 - Mopgenb coneBoro chunsTpaTa, 2 — NpecHas Boaa.

Figure 1. Dependency of ¢ Potential of the Dispersion Phase Particles on pH of the Dispersion
Medium 1 — Model of the Salting Filtrate, 2 — Fresh Water
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B, cm/ c®5 6e3 NCM

4,1 0,558
6,0 0,320
8,9 0,574

B.cm/ c®® cICM
0,527
0,535
0,531

Ta6n.2 3aBucumocTtb napametpa . ot pH B npucytcteum MCM u 6e3 Hero /Table 2. Dependency of
B Parameter on pH in the Presence of Metal Peroxide Compound and Without It

HacblILLaloLLel cpeabl U KOMmnekTopa, npuyem B
CWINBbHOW CTeNeHW OonpenensitoT Takve SBMeHVs,
KaK HabyxaH1e 1 CMa4vBaeMoCTb NONMMUKTOBO-
To KOmnrekTopa.

YunTbiBasi cunbHOE BMVsSHUE 3neKkTpocTa-
TUYECKON COCTaBMSIOLLEN U SNEKTPOKUHETU-
YeCKUX SBMEHWN Ha B3aMMOOENCTBUE UcCre-
ayemoro unbstpaTta C KOMeKTopoM, MOXHO
nonpo6oBaTk UCMonb30BaThk J06aBKM BELLECTB,
yMeHbLUAIoLLMeE 3MeKTPOCTaTUYECKyto CocTaB-
NSAOLLYI0, HAaNpUMep NepekvCHble HeopraHuye-
CKne coeguHeHus. B conesol pacteop Aobasu-
v nepekucHoe coeauHeHne metanna (NMCM) un
NPOBENM OLIEHOYHbIE OMbITbl, PEe3ynbTaThl KOTO-
pbIX cBeAeHbI B Tabn. 2.

Pesynbrarbl OLEHOYHbIX  OMbITOB MOKa3bl-
BatoT, YTo AobaBka MNCM nossonsieT «noracuTby
3MEKTPOKMHETUYECKN aKTMBHbIE obractv Ha no-
BEPXHOCTU KOIMeKTopa M CUIMbHO YMEHBLUMTL
3aBMCMMOCTb CMAYMBaEMOCTUN OT BeNWUMHbI pH.
Hpyrumn cnosamu, npumeHenve NMCM nossons-
€T YMeHbLUWTb aKTUBHOCTb MpoLiecca B3auMo-
[encTenst ounsTpata pactBopa C KOMneKTopom,
TeM camblM yMeHbLLasi ero aacopoLvio 1 NoBbl-
LLas MOABWKHOCTb.

NS oueHKN BNUAHWUA KUCNOTHOCTU Ha
BA3KOCTHbIE CBOWCTBa chunbsTpata 6ypoBoro
pacTBopa 6binu npoBeeHbl NabopaTtopHble
nccnepgosaHusa. B kavectBe mopenu uc-
nonb3oBanu BOAHLIN pacTBop kap6okcun-
metunuennonossl (KMU) un deppoxnop-
nurHocynbegoHata (PXIC). PesynbraThl
npeAcTasneHsbl B Tabn. 3.

M3 tabnuubl 3 BUAHO, YTOo dpunstpar by-
poBoro pacteopa 1 npu 20°C, n npu 80°C mak-
cuMarnbHyto BA3KOCTb MeeT npu pH = 6, npu-
yeM B LUenovHou cpede (pH >7) BA3KOCTb ero
MeHblle, YeM B Kucnoii. lNoBblleHe Temne-
paTypbl NPUBOAUT K PE3KOMY CHVDKEHUIO BSI3-
KOCTU U YMEHbLUEHUIO ee 3aBUCUMOCTH OT pH.

PaccmatpuBas pesynetatbl nabopartop-
HbIX OMbITOB, OTMETUM:

B

* yccrenoBaHHas cucteMa «dunsrpar 6yposo-
ro pacTBopa — KOMINeKTop» NMofABEpKeHa OLLy-
TUMOMY BIIMSIHUIO CUIT BNEKTPUYECKON NpUpO-
[bl, B YaCTHOCTUN SMNEKTPOKUHETUHECKMX;

» Bo6nactn V3T, npu pH = 6, dunstpaT obna-
[aeT MaKcMMarbHOW BSA3KOCTbIO, KOMNEKTOP
MMeeT HaumborbLUyl cTeneHb HabyxaHus,
3Ha4WT, crnefyeT OXuaaTb HaUMeHbLLYH
NOABWXHOCTb punkTpata, NoABMKHOCTL By-
[€eT yBEenuuMBaThbCs NpU OTKMOHeHUn pH B
6OnbLLYIO UMM MEHbLLIYIO CTOPOHY;

* MOXHO NpeanonoxuTb 6onee nerkue ycro-
BMS BbITECHEHUA unbTpaTa B LENOYHOM
cpene npu pH = 8;

» pobaBka B GypoBoOI pacTBOP UMK XUAKOCTb
nepcopaumn BeLLECTBa, YMEHbLUAKLLErO
X B3aUMOZeNCTBME C rOpHON NOpOLOoN, No-
3BONUT 06NerynTb NocneaytoLlee n3sneye-
HVe unbTpaTa pacTtBopa M3 KonnekTopa
MpU OCBOEHWNMW CKBaXMH.

Takum 06pa3om, NpU BCKPLITUM MPO-
OYKTVBHbIX MNacToB crnegyeT  yuuTbiBaTb
3MNEKTPOKMHETMYECKNE SIBMEHUS B MOPUCTbIX
cpegax v UCnosb3oBaTh UX AN NMOBbILLEHUS
Ka4yecTBa BCKPbITUS; ANt COXPaHEHUs1 Kor-
TNIEKTOPCKMX CBOWCTB MIacToB MpWU BCKPbITWM
3a CYET YMEeHbLUEHNS MPOHUKHOBEHUS PUSb-
TpaTa U YMEHbLUEHWsI ero B3auMOoAenCTBuUS
C TOpHbBIMU MOpoAaMU XenaTenbHO perynu-
poBatb pH GypoBbIX PacTBOPOB U XMAKOCTEW
nepcopaumu 1 gobasnsTb B HUX crieyuanbs-
Hble peareHTbl, HanpuMmep, NepeKkUCHbIe He-
OpraHvyeckue CoeIMHEHUs. m
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characterizes the wettability of the sand with the fluid

under consideration. The test results are given in Fig. 2.

It has to be pointed out that it is possible in principle to

adjust wettability by changing pH of the medium and by

means of water mineralization.

It is noteworthy that at pH = 6, the wettability of the
header both with fresh water and with salting fluid is
minimum, that is the degree of interaction between the
header and the fluids at such acidity of the medium is
minimum. The R — pH dependence is of complex na-
ture, besides, the form of dependence for fresh water
and salting fluid is retained, i.e. it does not depend on
mineralization. With insignificant deviation from pH = 6
for greater or lesser value, the wettability rises dram-
atically.

A test was run to investigate the swelling of the clay
portion of the header in the solutions with different pH
value. As a result, it was established that at pH = 7.6
in fresh water, the swelling is minimum while in salting
fluid at pH = 8, the swelling stops. At pH = 5, the swell-
ing in fresh water is maximum, while in salting fluid it is
maximum at pH = 6. That is, the swelling is maximum
in the region of the isoelectric point, when the surface
of the solid phase recharges. Thus, the laboratory tests
conducted show that the electro-kinetic component and
the electro-kinetic phenomena play a significant part in
the interaction processes between the saturating me-
dium and the header, besides, to a great extent, such
phenomena are determined both by swelling and wett-
ability of the polymictic header.

In view of the strong influence, exercised by the elec-
trostatic component and electro-kinetic phenomena on
the interaction of the filtrate under investigation and the
header, it may be worth trying to add the substances
which reduce the electrostatic component, for examp-
le, peroxide inorganic compounds. Metal peroxide co-
mpound was added to the salting fluid and evaluation
tests were conducted whose results are summed up
in table 2.

The results of the evaluation tests indicate that ad-
dition of a metal peroxide compound makes it possible
to “extinguish” the electro-kinetic active fields on the
surface of the header and to drastically reduce the dep-
endence of wettability on the pH value. In other words,
the use of metal peroxide compounds makes it possible
to reduce the activity of the process of interaction bet-
ween the solution filtrate and the header, thus lowering
its adsorption and raising mobility.

To evaluate the effect of acidity on the viscosity prop-
erties of the drilling fluid filtrate, laboratory research was
carried out. As a model the water solution of carboxylm-
ethylecellulose and ferrochlorlignosulfonate was used.
The results are given in table 3.

It is evident from table 3 that the drilling fluid filtrate,
both at 20°C and at 80°C, has maximum viscosity at pH
= 6, besides in alkaline medium (pH>7) its viscosity is
less than in the acid medium. Increased temperature le-
ads to a sharp reduction in the viscosity and a decrease
in its dependence on pH.

While examining the results of the laboratory tests,
let us note that:

« the drilling fluid filtrate — header system investig-
ated is subject to tangible influence of the forces
of electric nature, specifically, electro-kinetic;

« in the area of isoelectric point, at pH = 6, the fil-
trate possesses maximum viscosity, the header
has the greatest degree of swelling, that means,
one has to expect the least mobility of the filtr-
ate; the mobility will increase when pH deviates
for greater or lesser values;

« one can anticipate lighter conditions for filtrate
expulsion in the alkaline medium at pH=8;
addition to the drilling fluid or the perforation flu-
id of a substance which reduces their interaction
with mining material will help facilitate subsequ-
ent extraction of the fluid filtrate from the header
when the well is completed.
Therefore, when productive formations are drill-
ed in, one has to take into consideration the elect-
ro-kinetic phenomena in the porous media and use
them to improve the quality of drilling in; in order
to retain the header properties of the formations
when drilling in by reducing the penetration of the
filtrate and reducing its interaction with mining ma-
terial, it is desirable that pH of the drilling fluids and
perforation fluids be adjusted and that special ag-
ents, for example, peroxide inorganic compounds
be added to them.
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