Beenenue
OCHOBHBIC TEXHOJIOTUYECKUE CBOMCTBA MPOMBIBOYHBIX W TaMIIOHAYKHBIX

pacTBOPOB, KOTOPBIE HCIOJB3YIOTCA MPH OypEeHUU CKBAXHUH OMPEICISIOTCS HUX
(UBUKO-XUMHUYECKAM COCTOSHUEM KakK MOJHUIUCIICPCHBIX CHUCTeM. DOU3HKO-
XUMHYECKHE TPOILIECCh UMEIOT OCHOBHOE 3HAueHHE MpH 00paboTke OypoOBBIX U
TaMIOHAXKHBIX PACTBOPOB, B3aMMOJCHCTBUM WX CO CTCHKOM CKBa)KUHBI,
BBIOYPEHHOH TIOPOJIOW M TJIACTOBBHIMHU (UIFOMJIAMH, a TaKXKEe TPU BO3JICHCTBUU
BBICOKHX 3a00MHBIX TeMIlepaTyp U JaBieHui. OHU MO3BOJISIIOT BCKPHITh MEXaHU3M
JEHCTBUSL HOBBIX TUIIOB PEAr€HTOB, MOHAThH MPOLIECCHI TBEPJECHUS TaMIIOHAKHBIX
PacTBOPOB B Pa3IMYHBIX YCIIOBUSX, pa3paboTaThb Hay4YHO-TEXHUYECKUE CIOCOOBI
CO3/IaHUs PACTBOPOB U YIPABICHHS HMH C LEJIbI0 TOJYYUTh CHUCTEMBI C
ONTUMAaJIbHO 33JJaHHBIMU CBOMCTBAMH.

Hacrosimias pabota nocssinieHa 0000LIEHUIO Pe3yJIbTaATOB TEOPETUUECKUX U
IKCMIEPUMEHTATBHBIX MCCIIETOBaHHMA B o0mactu peareHToB
CTpyKTypooOpa3oBarenel mayii OypoOBbIX pacTBOPOB C LENbIO IMOBBILIECHUS
IKOHOMUYECKOH d(P(PEKTUBHOCTH | YIyUIIIEHUSI BCKPBITHSI IJIACTOB.

Ilens wHacrosieit paboThl — pa3paboTKa U HCCIEIOBAHHWE CBOWCTB
BBICOKOBSI3KUX TOJIMCAaXapUIHBIX PEareHToB JUIsi OypOBBIX PacCTBOPOB HAa OCHOBE
KapOOKCUMETHIIOBBIX 3()UPOB LIEIITIOIO3HI.

JUis AOCTMKEHMSI MOCTABJIEHHOM LEAM HEOOXOIUMO PEIINTh CIEIYyIOIINe
3a/1auHn;

— OPOBECTH HCCIECAOBAHUS  PEOJIOTMYECKUX U (UIBTPALIMOHHBIX
CBOMCTB NPOMBIIIIEHHO BBITYCKAEMBIX M HOBBIX MOJHCAXapHUIHBIX PEarcHTOB B
MUHEPATN30BAaHHBIX CpeAax (XJIOPHUI HATPHUS, XJIOPU KaIbIIUA);

— MIPOBECTU HCCIEAOBAHUS BIMSHHS TEMIEPAaTypbl HAa MPOMBIIIICHHO
BBIITYCKAaE€MbIE 1 HOBBIE MOJINCAXapUIHBIX Ha PACTBOPBI PEareHTOB;

— MIPOBECTH HWCCIIECIOBAaHMS MO OMPEACICHUIO CTEMEHU 3aMEIICHUS W
COJIEp)KaHUs OCHOBHOTO BEIIECTBA PEareHTOB HA OCHOBE KapOOKCHUMETHIIOBBIX

3(UPOB MEIITIONO3HI.



AHHOTALHUA
Marucrepckas paboTta MMOCBSIIIICHA HCCJIEJOBAHUIO CBOICTB

MOJINCAXAPUIHBIX PEareHTOB Ha OCHOBE KapOOKCHUMETHIIOBBIX 3(DUPOB IEIUTIOIO3HI
1U1s1 OypOBBIX PACTBOPOB.

B nepBoii rinaBe npuBoAMTCS 0030p M aHAIW3 JUTEPATyphl MO HU3YUYCHUIO
MOJINCAXAPUIHBIX PEarcHTOB Ha OCHOBE KapOOKCHUMETHIIOBBIX A(UPOB s
OYpOBBIX PACTBOPOB, TUTIOBBIE PEIICHUS 1 OCOOCHHOCTH.

Bo BTOpO#l rmaBe mpUBOIATCS METOAMKH HCCIEHOBAHUS PEOJIOTHUUECKHUX
CBOMCTB IMOJIMIMEPHBIX PACTBOPOB B YACTHOCTU METOJIMKU HCCIIEIOBAHUS CBOWCTB
MOJICJIbHBIX OYpOBBIX PACTBOPOB C HCIIOJIb30BAaHUEM 3(PHUPOB IEUIIOJIO3bI U UX
(UIBTPAIMOHHBIX CBOMCTB MOJUMEPIITUHUCTBIX U OMOMOJUMEPHBIX PACTBOPOB.

B Tperbeil rnaBe MpEACTaBICHBI SKCIEPUMEHTAIbHBIE JaHHBIE MO
pEoJIOTHYECKUM, (PU3UUYECKUM ¢ XUMHUYECKUM  XapaKTEePUCTUKAM U HX
3aKOHOMEPHOCTHU B 3aBUCUMOCTH OT KOHUEHTPAIIMKA U XUMUYECKOTO COCTaBA.

B uerBeprToil rimaBe paccuMTaHa cMeTa 3aTpaT Ha pa3pabOTKy MPOEKTa
PEKYJIbTUBAIIMU 3aTPSA3HEHHBIX 36MeNIb OYPOBBIMU OTXOJIaMH.

B msaroli wactm marmcrepckoit paboThl ObLIa paccMOTpEHa ColUaibHas
OTBETCTBEHHOCTh, B JIAHHOW TJlaBe, OBLJIO paccMOTpeHO paboyee MecCTo,
aKIICHTUPOBAHO BHMMAaHWE Ha MPOU3BOJICTBEHHYIO 0€30MaCHOCTh, MPOU3BEICH
aHAJIN3 BBIABJICHHBIX BPEIHBIX (PAKTOPOB MPOCKTHUPYEMOM MPOU3BOJACTBEHHOM
cpeabl, 0e3 BHUMaHHMS HE OCTajJlach »JKOJOTUs, TIAe Oblla paccMOTpeHa
DKOJIOTUYECKas 0€30MacHOCTb. brun pPaccMOTPEHBI paBOBbIC u
OpraHU3alMOHHBIE BOMPOCHI 0OecreueHrs 0€30MacHOCTH, TaK K€ 0€30MacHOCTh B

IIpC?,BBI‘IaI‘/’IHBIX CUuTyalnusix.



3akJIloueHue
Ddupsl I1EUIIONI036I M KpaxMalla HaxXxoJAT HauOoJblllee NPUMEHCHHE B

KaueCcTBE pearcHTOB B HedTerazoBoil orpaciau. OpHaKo OOJBIIMHCTBO TaKHX
MarepuasioB mpou3Boautcs B PD mo ycrapeBmiell TEXHOJOTMYECKOM CXEME, HE
no3BoJIstome A((PEKTUBHO TMMOTydaTh BBICOKOKAUYECTBEHHBIC MOHCAXapUIHBIC
peareHThl. HeKoTOpbIE KIIaCcChl MPOCTHIX d(PUPOB MEIITIOI03BI HE MMPOU3BOIUTCS B
P® BoBce, B TO BpeMsi Kak MOTPEOHOCTh B HUX CYIIECTBYET.

B pamkax paboTel NOpOBEACHBI HCCIECAOBAaHUSA  PEOJOTHUYECKUX U
(GUIBTPAIIMOHHBIX ~ CBOMCTB  MPOMBIIUIEHHO  BBIMYCKAEMBIX W HOBBIX
MOJIMCaXapUIHbIX PEAreHTOB B MHUHEPAJIM30BaHHBIX cpefax (XJIOpuI HaTpus,
XJIOPUJ KaJbIUs1) OTEYECTBEHHOI'O U 3apyOEKHOT0 MTPOU3BOACTBA.

BoisiBiiin peareHTsl, 00€cleurBaronye HauOOJBIIYI0 BS3KOCTh PAcTBOPOB
YCTOMYHBBIE K BO3/ICCTBUIO MUHEPAIN3ALINU PA3HOTO COCTABA.

B pesynbraTre wuccnenoBaHUM MO ONPEACICHUIO CTEIECHW 3aMEIICHUS |
CoJIep>KaHUsi OCHOBHOTO BEIIIECTBA PEAreéHTOB HAa OCHOBE KapOOKCHUMETHIIOBBIX
3(GUpPOB MLEJUII0N03bl TMOJYYEHbl JaHHbIE, YTO BCE OO0Opa3lbl HMEIOT CTENEHb
3amerenust 4yTh 6ombine 0,9. Comeprkanne OCHOBHOTO BEIIECTBA BapbUPYETCS OT
53 10 95 %.

Bnusitnue  Temmeparyphl Ha  PEOJIOTMUECKHE  CBOMCTBA  PacTBOPOB
MOJINCAXaPUIHBIX PEareHTOB U3MEHSET T€UCHHE pacTBOpa U B paboTe rpaduuecku
OoTOOpakeHO B KpUBBIX TeueHus. OT BpEeMEHHU HarpeBa BSI3KOCTb HCCIEAYEMBIX
pacTBOPOB CHIXKAETCH (3a yac 8-9 pas /I OYHUINEHHBIX PACTBOPOB).

[IpensioxkeHO B BEACHWE B PACTBOP TJIMOKCANs, KOTOPBIM 00yagaer
TEPMOCTONKOCTHIO U 00ECIIEYUBAET COXPAHEHUE CTPYKTYPHI.

Taxkum 00pa3oM, MEPCIIEKTUBHBIMU HAMPABICHUSIMH SIBJISIFOTCS: YBEIHMUYCHHE
CTENEHU 3aMEIIEHUsI KapOOKCMMETUIIOBBIX 3(UPOB LEIIIIOI03bl U Kpaxmaia 3a
CYET ONTHMM3AIMM TEXHOJOTHYECKUX IPOIECCOB CHUHTE3a M aKTUBALIMHU CHIPHS,
NpPUMEHEHUsT  MOAUQPUIIMPYIOMIMX  JT00ABOK, IMO3BOJSIONMIUX  PETYJIMPOBATH
MOJIEKYJISIPDHYIO MAacCy M CTEIEHb 3aMEIICHUS MPOAYKTA, MPOBEACHUS PEAKLIUH B

HCBOJIHBIX MJIM BOAHO-OPIraHNYCCKUX Cpcaax AJis1 CHHKCHHA MOOOYHBIX peaKHI/Iﬁ u



pacxo/ia JOPOrOCTOSIIEr0 AJIKWJIUPYIOUIErO0 pEeareHTa; cUHTEe3 MPUBUTHIX
MPOU3BOJIHBIX IEJUTIOIO03bI U KpaxMalia C IEJIbIONOIYUYeHUS HOBBIX pPEareHTOB;
pacuIMpeHue ChIpbeBOM 0a3bl NIl CUHTE3a MPOCThIX 3(UPOB LEIIIOIO3bI 32 CYET
MPUMEHEHUSI HETPATUIIMOHHOTO HCTOYHUKOB ChIpbSl (JIEH, MHUCKAHTYC), B TOM
YuCIIe JJI TOJyYeHHs] BHICOKOBA3KUX KapOOKCHUMETHIIOBBIX 3(UPOB LEITIOI03BI,
OCHOBHBIM CBIPbEM JUIsl KOTOPBIX SIBISIETCS BBICOKOKAUECTBEHHASI XJIOMKOBAs

LEJUTI0JI03a, IIPOU3BOJICTBO KOTOPOU Ha Tepputopuu PO oTCyTCTBYET.

Including
Carboxymethyl cellulose has been prepared in 1918 in the first time and

production in the twenties in Germany has serially begun.

However since then as production there were considerable improvements.
Rather future development of derivatives of cellulose have been covered in article.

Starch of carboxymethyl cellulose has been made in the first time in 1924
as a result of reaction of starch in alkaline solution (40% water NaOH solution)
with monochloracetate of sodium.

For drilling operations solutions on air of cellulose have opened a new
branch in drilling of wells. Using polianionny cellulose improve stability of system
of boring solutions, heat resistance, salt-endurance improves; also they show
resistance to antimicrobic preparations that has been checked by a great number of
scientists and results of researches are introduced in practice.

The choice of an optimum compounding of drilling mud fluid for opening of
productive layer and quality management of system in concrete geological
specifications is represented by complex challenges and are one of the most
important moments of preservation of collection properties of layer of the reagents

depending on efficiency of the polysaccharides.

Technological features

Division of functions of reagents on the basis of a carboxymethylcellulose

has appeared when increasing requirements of drilling systems muds for drilling



of the inclined directed wells, horizontal trunks and opening of productive layer.
Low-viscosity reagents began to use for decrease in water return of flushing
liquids, and high-viscosity for regulation of rheological and structural and
mechanical properties. Thus, it is conditionally possible to pick out 4 types of the
reagents on the basis of carboxymethylcellulose which have found the greatest
application in modern systems of boring solutions: CMC is low-viscosity - CMC
LV in abbreviated form designate, high-viscosity - CMC HV, and also polianionny
cellulose low-viscosity - PAC LV and polianionny cellulose high-viscosity - PAC
HV.

Polymers which are used at the moment by the drilling companies give to
solutions low plastic viscosity, at the high dynamic voltage of shift, and also the
structural characteristics providing high speeds drilling and effective cleaning of a
face and trunk of a well from breed after drilling in view of features of a structure
of macromolecules of polymeric reagents. The main functional groups in such
polysaccharide as starch is nonionic hydroxyl, carbonyl and aldehyde groups
which provide a salt resistance and stability in water with the increased rigidity.
Besides, polysaccharides are capable to rather fast biological destruction owing to
what destruction and removal of a layer which is formed in the process of drilling
that gives almost complete recovery of collection properties of layer is provided.

Molecules of carboxymethylcellulose (CMC) and polyacrylamide (PAL)
comprise big the number of polar ionogenic groups, such as carboxyl and amide
which can enter interaction with cations of metals that doesn't allow to use these
polymers in strongly mineralized environments. These polymers quickly enough
react cations of bivalent metals (for example Ca”" that is directly connected with a
chemical structure of molecules, namely existence and type of the functional
groups entering a macromolecule of polymer and their spatial arrangement. In this
regard such polysaccharide polymers as PAL and CMC apply generally in fresh
mud. The exception is polianionny cellulose (PAC) which also contains carboxyl
groups, but is steady in the concentrated solutions of salts thanks to features of a

structure of macromolecules.



The mudcake model allows one to study the process of mud-filtrate invasion
and subsequent variations in the distribution of fluid around the wellbore; it relates
mudcake overbalance pressure to the dynamic variations of mudcake thickness,

mudcake permeability, and mudcake porosity

Ecology of drilling muds
One of the priority areas in restoration of oil-contaminated ecosystems is the

use of biotechnology. Use of these technologies for waste disposal is the most
friendly towards natural environment.

Mechanical and physical techniques can not ensure the complete removal of
oil and petrochemicals from the soil, while the natural process of waste
degradation in the soil is extremely time-consuming.

Remediation of oil-contaminated soil is currently carried out using
techniques that are, as a rule, inadequate and lack sufficient scientific justification.
Current procedures of response to oil spills in soils frequently lead to irreversible
destruction of the topsoil, for example, during oil burning, covering contaminated
areas with earth, and disposal of contaminated soil in landfills.

In order to facilitate bioremediation of ecosystems with various degree of
contamination in different climatic zones, microbial bio-products are introduced
into ecosystems, and technologies of producing these bio-products and using them
to remediate water and soil resources contaminated by petrochemicals and other
waste are being developed.

Eco-biotechnology is represented by bio-products for environmental
protection and remediation: biosorbents, biocatalysts, bioremediation agents, and
technologies for bioremediation of contaminated environments and processing of

waste and byproducts in industry and agriculture.



