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@ Fig. 1. The current average flow rate and incremental production with
without DRA-2 (Field E).

@ Puc. 1. Tekywmit cpeaHnii AEOUT N0 XUAKOCTH U NPUPOCT NO HedhTh
¢ DRA-2 u 6e3 DRA-2 (mecTopoxpehue E).
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moves. The final liquid fracturing agent with low pH is featured
by a number of advantages. It is known that liquids with high pH
significantly damage sand formations with high concentrations
of swelling and migrating clay. Many clay minerals are featured
by a strong tendency to hydration at high pH (over 7). Decreasing
pH of the fracturing liquid by means of DRA-2 results in decreased
damage to clay from water penetrating the formation. In addition
to obvious advantages of using DRA-2 in liquid fracturing agents,
this unique additive can be applied otherwise. Laboratory testing
proved that DRA-2 can be applied in combination with enzymatic
breakers to decompose liquid fracturing agents with high pH
such as Quantum gels. A conventional cellulose enzy e useful in
combination with foaming additives (chemicals foaming water
at high pH and not foaming at low pH). Deactivation of foaming
additives is defined by obvious advantages during fracturing with a
foaming agent or cleaning foaming fluids. DRA-2 is a cost effective,
non-evaporating, non-flammable, and inodorous additive. This
product is successtully applied at some fields in Western Siberia.
Analysis of its application (see Fig. 1) confirms its efficiency as a
whole for a group of wells.

Computer-Based Process
Simulator (CPS)

Human factor is one of the main causes of accidents at
dangerously explosive facilities of the chemical, petrochemi-
cal and oil-refining industries.

Computer-based process simulator is the most efficient
tool for training of the operating and technical personnel of
the dangerously explosive facilities. In accordance with the
Safety Regulations PB 09-540-03, all employees of the plants
having technological units of the first and second categories
of hazard must take a training course on the computer-based
simulators which are built on the basis of dynamic models.
In addition, there is demand for computer-based process
simulators (CPS) at other plants as well. The reason of this
is that in the modern situation, at high level of automation,
operating personnel loses practical skills of control to a con-
siderable extent. That is why often in emergency situations
they appear to be not ready to fulfill their functions.

NIIK (the Research and Design Institute of Carbamide
and Organic Synthesis Products) designed a CPS intended
for training and retraining of the personnel working at the
dangerously explosive facilities, or at technically complex

Trend (Qf, with DRA-2)

Trend (dQH, with DRA-2)
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TEMIIEPATYPaX STOT JKHJIKHII XHMPEAreHT MEUICHHO BbIjle-
JIeT OPIAHUYECKYIO KUC/IOTY, YTO OGECIIeYHnBAET CUCTEMAM
TPIT ¢ moBbIeHHBIM PH, TAKUM Kak resim Quantum, MHOTO
npeumymiecTs. CaMbIM OYEBHIHBIM IPEUMYIIECTBOM SBIIA-
€TCA MEJJIEHHOE YMCHbI.I.ICHl/IC pH 1IPH BBIJICTIEHUN KHUCJIOTBL.
IMagenne pH HipKe 8 MOTHOCTHIO YAAIAET GOPATHBIN CIIH-
BaTe/Ib KAaK U3 I'MPATHPOBAHHBIX IIOJIMMEPHBIX LIEIIel, TaK
1 13 (ParMeHTOB NOJTUMEPHBIX IEMEH II0CIe Pa3pyHIeH s
OKHC/IUTEIBHBIM GPEKepoM. B pesy/braTe CHIDKACTCS KOJTH-
YECTBO HECBA3AHHBIX IIOJIMMEPHBIX (PParMeHTOB, Grarofaps
YeMy BO3MOKHOCTD OCA/IKA I YMEHBIICHHUS MIPOBOAUMOCTH
IIPOIIIAHTOBOI HAGMBKIA MUHUMHU3HPYETCS.

Hcnonb3osanre DRA-2 B KOMOHMHAIMH C OKHC/IHTEN b
HBIM OpeHKepoM NMPUBOAUT K CHHEPIeTHYECKOH Jerpaia-
nuu rejpt TPIL Eme ofHO npenMyiectso go6asinenus DRA-2
COCTOUT B TOM, YTO BBIIESIONIASACSH OPraHUYECKas KUCIOTa
06/1aJ]a€T CIIOCOGHOCTBIO TIOTHOCTBIO Pa3pymiaTh reis IPIL
JUTMTEbHBINA TIEPHOJ, BPEMEHU U IIOBBILIEHHbIE TEMIEpa-
TYPHI TIOMOTAIOT OPTAHUYECKOH KHCIOTE THAPOIU3UPOBATH
MIOJIIMEPHBIC LEIHIO. DT PEaKIHs CXOXKA C OKHCICHUEM,
LIENH CIYYAHO PACHIEIUIAIOTCA Ha MEJIKHE (PParMeHThL

Cuneprerndeckuit 3pdekT or go6aBIeHHA IBYX OPEHKepoB
3aKII0YAETCA B JJIUTEIbHBIX XUMHUYECKUX peakuuax. Tak kak DRA- 2
— JKHJIKOCTh, A OGBIYHBIC OKUCTUTETNA — I/IHKHHCYJII/lpOBQ.HHbIC TBEP-
Jple Bemectsa, DRA-2 miepeMemnBaeTca ¢ KUAKOCTBIO, TIONaflaroneit
B IUTACT, B TO BpeMs KaK OKUCIMUTEIb HAXOJUTCA B TpemuHe. Kak
CIIe/ICTBHE, OpeliKep JOCTABIAETCS HA Te K€ YIACTKH, Ky/a MOCTyIaeT
skuakocth I'PIL. KoneyHas sxupkocts I'PIT ¢ Huskum pH mmeer psag
TPEUMYIIECTB.  MIBBECTHO, YTO JKMJIKOCTH C BBICOKMM pH HaHOCAT
GOJBIIHIT BPE/] TIECIAHBIM TUIACTAM C BBICOKOH KOHIICHTpPALIME pas-
Gyxalomeil 1 MUTPUPYIOIEH ITIUHbL. BOIBITMHCTBO ITMHUCTBIX MUHE-
PasIoB 06IAIAI0T BBICOKOI TEH/ICHIIUEH TH/IPATHPOBATH IIPU BEICOKOM
pH (6onee 7). IIpy cHuzKeHUH ¢ ToMompio DRA-2 pH skukoctu T'PII,
BOJIa, TIOMIA/IasA B IUIACT, IPUYMHUT MEHbIIle Bpe/a ImHe. Kpome oue-
BH/IHBIX TPEMMYIIECTB MCIOAb30BaHusA DRA-2 B sxuakocrax I'PII,
9TOT YHHUKATIBHBIA XMMPEAreHT 061afaeT U APYTHMH (YHKIHAMU.
JIaGopaTOpHbIE UCIBITAHUS IOKA3aIH, 4TO DRA-2 MOXKET IPHUMEHSATH-
sl B KOMOMHAIIUH C SH3UMHBIM OPEHKePOM JUTS PA3TOKEHHUS JKUIKOC-
Tett TPIT ¢ BBICOKMM pH, TAKMX KaK resi Quantum. OGbIYHBII 1IeJUTIO-
JIO3HBIM YH3UM CTAHET AeHaTypHpOBQ.HHbIM TI0/T BIUAHHUEM BBICOKOTO
pH (6onee 7). OgHako, Koraa DRA-2 monmkaeT pH KHIKOCTH, SH3UM
MOJKET CHOBA CTATDb YACTUYHO AKTHBHBIM. DH3UMHBIM OpeifkepaM, Kak
TIPABMJIO, OTAAETCA MPENIOYTEHHE TIEPe, OKUCTUTEAMH, TIOCKOIBKY
9H3HMY HE TPEGYETCA KATATM3ATOP, 4 HOTUMED C IIOMOIIBIO SH3UMHBIX
GPEKePOB PA3IOKUTCA Gostee HOTHO U 3P QPEKTUBHO, YEM HPH OMO-
my okucauTens. DRA-2 MOKeT GBITh TAIoKe MOJE3HBIM B COYCTAHUU
C NEHOO6PA3YIOIUMH 106ABKAMHU (XUMPEAreHTaMH, 06pa3yIoluMu
B BOJIE TIEHY TOJIBKO NP BbICOKOM pH). Jle3akTuBalius eHooopasy-
Toeit J06aBKH MMeeT OY9eBU/HbIE Tpermymectsa pH I'PII ¢ meHo-
06pa3yIoMMM ar€HTOM WINA OYHCTUTEIBHBIMU II€HOOOGPA3yIOIUMU
SKUKOCTAMH. DRA-2 — 9KOHOMHUYHAs /J06ABKa, HE UCTIAPSIOMIASCS, HE
BOCIUIAMEHSIONIAACS, U HE HMEIOIIAs 3a11aXa. DTOT PeareHT yCIeIIHO
HCHOJIB3YETCs HA HEKOTOPBIX MECTOPOKIEHMAX 3anajiHoi Cubupw,
AHAJN3 ero IpUMeHeHuA (cM. puc. 1) moarseprkaaet a(hPeKTUBHOCTD
IIPOJIYKTA B LIEJIOM IIO IPYIIIIE CKBAXKUH.

and

dQH, tons/day
dQH, T/cyT

KomnbloTepHblii TEXHONOrN4eCcKMii
Tpenaxep (KTT)

Ha B3pBIBOOIACHBIX ITPOM3BOJICTBAX XUMHUYECKOM, He(PTEXUMH-
YecKoM M HedrenepepabaThIBAIOMIEH OTPACIC MPOMBIIUICHHOCTH
OJIHO¥ U3 OCHOBHBIX IPUYUH ABAPUIHOCTH SIB/AETCS YEIOBEYCCKUIT
¢akrop.

Hau6omee 3 peKTHBHBIM CPEICTBOM HOATOTOBKH ONIEPATUBHOTO
M TEXHOJIOTHYECKOTO NIePCOHAIA B3PBIBOOIIACHBIX IPOU3BOJICTB SIBJISI-
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@ Visualizing automatically non-controlled component flow rates
within the media flows in the process pipelines.

©® Buayanu3auus aBTOMATU4ECKN HE KOHTPONMPYEMbIX
KOMMOHEHTHbIX PacXo/0B B COCTaBE NOTOKOB CPes

B Tpy6onposopax TI.

facilities of significant unit capacity, where the cost of acci-
dent consequences is high.

The functional structure of CPS includes the following:
®  Knowledge base (electronic documentation);
@  Subsystem of operating personnel training for the following:

1) Production control under the normal process condi-
tions;

2) Production control in case of the process malfunc-
tion including emergency situations (procedure simulator);
3) Control under conditions of startup/shutdown.

@®  Evaluation subsystem (in the form of testing).

The CPS has the following modes: personnel training
with the help of the instructor or self-training. The simula-
tor uses all multimedia tools available at present: graphics,
sound, animation. It is built based on principles of modular-
ity and openness, which enables the customer to expand
and adapt the knowledge base, develop new training pro-
cedures.

CPS gives the trainee an opportunity to study the fol-
lowing through the computer monitor: the process, its tech-
nical characteristics, its instrument base, equipment setup,
process modes, character of media flow, and processes in
the vessels. CPS gives an opportunity to work with various
drawings in digital form, study assembly and disassembly of
the most complex equipment, the process schedule, instruc-
tion for work places and other documents which are to be
studied. CPS makes it possible for the personnel to get skills
of the process control both under the normal operating
conditions and in the modes with various problems up to
emergency situations.

CPS is based on simulators of the process and automatic
control system (ACS).

The process simulator is built on the basis of the static
and dynamic models of the process channels. The models
use mathematical description of the material and heat bal-
ances of the vessels and process stages, description of the
control object channels — with application of differential
equations.

Control algorithms, closest to the actual ACS used for
the process, are implemented as ACS simulators at CPS.

HedpTbulasEBPA3UA
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€Tc KOMITBIOTEPHBIN TEXHOJIOTHYECKMH TpeHaxkep. B coorsercTBUM
¢ I1B 09-540-03 Bce paGOTHHUKU MPEANPHATUN, UMEIOMIUX TEXHOJIO-
TUYecKre OJIOKH TEPBOI U BTOPOI KATETOPHI OMACHOCTH, JIOJKHBI
TIPOUTH KypC OOYYEHMs HA KOMIIBIOTEPHBIX TPEHAXKEPAX, MOCTPOCH-
HBIX HA OCHOBE JIMHAMMYECKHX Mojiefeit. Kpome Toro, morpeGHOCTD B
KTT cymecTByeT ¥ Ha IPYTUX HPOU3BO/CTBAX. HTO BBI3BAHO TEM, UTO B
COBPEMEHHBIX YCJIOBUSX, IIPH BLICOKOM YPOBHE aBTOMATHU3ALIUH, OIle-
PATHBHBII IIEPCOHANT B 3HAYUTEIHHOM MEPE YTPAUNBACT MPAKTHIECKUE
HABBIKU YIPABICHHA. [I03TOMY 9aCTO B ABAPUIHBIX CHTYALFLIX OH OKa-
3bIBAETCS HE I'OTOBBIM K BBIIOTHEHHIO CBOMX (DYHKIIMI.

B OAO <HMHMK> (HayaHo-mccie10BaTeIbCKMIA B IPOEKTHBIM HHC-
TUTYT Kap6aMu/ia ¥ IIPOAYKTOB OPIaHIYECKOIo CHHTE32) pa3paboTaH
KTT, npejHa3HAYEeHHbIH I TOATOTOBKU U IIEPETIO/ITOTOBKU Ka/IPOB,
PaGOTAIOMUX B YCIOBHAX B3PhIBOOIIACHBIX ITPOU3BOJICTB, THOO B YCIIO-
BUAX TEXHOJIOTMYECKU CJIOJKHBIX IIPOM3BOJCTB 3HAYUTEILHOM €Iu-
HUYHON MOIIIHOCTH, 1J€HA TTOC/IE/ICTBUI aBAPUI HA KOTOPBIX SIBIAETCS
3HAYUTEIBHOM.

®DyHKyMoHanbHas cTpyktypa KTT Bknrovaer:

®  Dasy 3HaHUI (3MEKTPOHHYIO JOKYMEHTALIUIO);

® TlojcucteMy OGY4YeHHs ONEPATHBHOIO TEXHOIOIMYECKOTO Mep-
CoHana:

1) yripaB/ieH IO IPOU3BOACTBOM B YCJIOBHAX HOPMAJIbHOH SKCILTY-
ATalMM TeXHOJIOoruyeckoro mpouecca (TIT);

2) YIpaBIeHUIO B yCIOBHAX HapymeHwit TI1, B ToM 4ucie — B aBa-
PUIHBIX CUTYAIUAX (IIPOLIEYPHBIH TPEHAKED);

3) YIIPAaBJIEHUIO B YCJIOBUAX ITyCKa/OCTaHOBA.
® TloacucreMy aTTecTanuH (B popMe TECTHPOBAHU).

B KTT npeycMOTPEHBI PEXXKMMBI OOYYEHHs NIEPCOHANA C TIOMO-
HIBIO TIPEMO/ABATENIA U CAMOCTOATEIBHOTO ObydeHus. Takxke, B TpeHa-
JKepe HCIO/Ib3YIOTCA BCE M3BECTHbIE HA CETOJHANIHMI IEHb CPE/ICTBA
MyZIBTUMEINA: TPadUKa, 3BYK, aHUMAIys. TpeHakep MOCTPOEH Ha MPH-
HIIMNAX MOJAYIBHOCTH U OTKPBITOCTH, YTO MO3BOJIAET 3aKA34HKY pac-
HMIMPATH U a[AIITUPOBATh 6a3y 3HAHMI, CO3/1aBaTh HOBbIE MPOLIEAYPBI
06y4eHus.

C nomompio MoHUTOpa Kommbiorepa KTT mossonder usyduTb
TexHosoruio TTI, ero TeXHUYeCKHe XapaKTePHCTHKH, alapaTypHOe
odopmIeHne, YeTpoHcTBO obopyaoBanus, pekumbl TII, Xapakrepst
JIBIDKEHUA CPeJi U IPOLIECCH! B ammaparax. TpeHaxep obGecrieunsaer
BO3MOKHOCTb B JIEKTPOHHOM BHJIE TIOPAGOTATH C PA3TMYHBIMH Yep-
TEeXKAMH, U3yIUTh Pa360PKy U COOPKY HAHOOIEE CTI0KHOTO 060PYIOBa-
HUsA, U3y4uTh peramenT TII, MHCTPYKIMM Ha pabodre MeCTa U Ipyrue
JIOKYMEHTBI, TIO/TeIKAIIHe U3ydeHmo. OH TaKKe JIaeT TIePCOHATY BO3-
MOKHOCTD TIOJTyYHTh HABBIKH yripasienus TIT Kak B peskuMe HopMaib-
HOM 3KCIUTYaTalMH, TAK U B PEKUMAX C PA3TUYHBIMU HAPYIICHUAMH,
BIUIOTB JI0 ABAPUHMHBIX CUTYaIIH.

KTT ocHosan Ha umuraropax TII ¥ CHCTEMBI AaBTOMATHYECKOTO
ynpasnenus (CAY).

Hmuratop TIT mocTpoeH Ha 6a3e CTATHYECKHX M IMHAMHYECKHX
Mojiesielt KaHaJIoB Ipoliecca. B MOjIe/IAX MCIO/Ib30BAHO MaTeMaT-
YeCKOE OIMMCAHKE MATEPUATBHBIX U TEIUIOBBIX GATAHCOB AINAPATOB 1
crauit TTI, onucanye KaHaJIoB OGBEKTa YIPABIEHUA — TIOCPEJCTBOM
uddepeHIaTbHbIX YPABHEHHIL

B xadectBe umuTaTopoB CAY B KTT HCIOMB3YIOTCS AITOPHTMBI
YIpaBJIeHUs, MAKCUMAJIbHO GIM3KHE K aITOPUTMAM peanbHoi CAY,
pa6oraromert Ha TIT.

K ocobennoctsiM crretyer oTHECTH TO, uto B KTT HCIOMb30BaHb!
KayecTBeHHbIe UMMTATOPbI TI1, O3BO/IAIONIHE O6ECTIEYHBATD CO CTOPO-
HBI 06y4aeMOTO MEPCOHAIA KOHTPO/Ib CTPYKTYP MHOTOKOMITOHEHTHBIX
TIOTOKOB CPE/L B annapaTax (TpybonpoBojiax), TO eCTh PACXO/I0B KOMIIO-
HEHTOB B COCTABE CJIOKHBIX cpeji. Kpome Toro, umuratopsl TIT oGecrre-
YMBAIOT AaBTOMATHYECKME KOHTPOJIb Haubosiee BaKHBIX, HHCTPYMEH-
TATLHO HE U3MEPAEMbIX KaUeCTBEHHBIX II0KA3aTe/IeH POoLecca.

Ha TakoM TpeHaxepe, 0GY4atoIHecss MOTYT JIydllle U3Y4HTh CTATH-
Ky u irHaMuky TT1, peakirpm TI1 Ha pasiIdgHbIe YIPAB/IONINCE BO3CHC-
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One of the CPS features is use of the quality process
simulators which enable the personnel being trained to
control the structure of multi-component media flows in the
vessels (pipelines), i.e. flow rate of the components of com-
plex media. In addition, process simulators ensure automatic
control of the most important, instrumentally not measured
qualitative parameters of the process.

This helps the trainee to better study the process statics
and dynamics, process response to various control actions
and master the methods and skills of control of the complex
chemical-engineering process.

CPS was realized in carbamide production (company
Eurochim NAK AZOT, town of Novomoscovsk, Tula region).

Polysilicate Briquettes
to Enhance 0il Recovery

Russian and foreign companies have been applying
sodium silicates to improve reservoir recovery for many
years. These materials are quite efficient, inexpensive and
environmentally safe. There are some application disadvan-
tages, such as the low content of the active substance, freez-
ing at temperatures below 0 C and the hampered timing of
gellation.

@ Polysilicates.
@ [Monucunukatbl.

Scientific and Production Center NOMAK has devel-
oped a new polysilicate grade of Silinom VN-M characterized
by the following features: they contain at least 40 percent
of silicon dioxide (SiO,), a polymeric content of 80 percent,
non-freezing to temperatures of -40 C, and they withstand
up to 10 freezing cycles.

A structural element of all silicate glass grades is the sili-
con-oxygen tetrahedron with silicone atom Si;+ with coor-
dination number 4 in the center and atoms O,- and cations
in the tetrahedron corners.

Due to a double hydrate layer on the surface of silica
micellae, polysilicate particles in this new product are cross-
linked into a gel state by means of hydrogen bonds. In a
diluted state the gel easily peptizes forming a polysilicate
solution.

@ The drawing represents forming up of a polysilicate molecule.
@ Cxema 06pa30BaHns NONUCHIUKATHOI (hOpPMbI KpEMHE3EMa.
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TBUA M 6Ojlee KaYeCTBEHHO OCBOMTbH METOJbl M HABBIKH YIIPABJICHUA
CIOKHBIM XUMHKO-TEXHOJIOTUYECKUM IIPOIIECCOM.

KTT peanusosaH B TPOM3BOACTBE KapGamuia (KOMIAHHA
«Espoxum» OAO «HAK ,A30T*, 1. HoBOMOCKOBCK TyJIbCKOI1 OOJL.).

Mepepaborka npUpogHore
333 B asoTHoe yaobpeHte - oIHo
i3 Haubariee nepenerT ekl

BpUKeTUPOBaHHbIE NONUCUAINKATDI
ANs yBenuyenns HedreoTaaumn

CHIMKATBl HATPHA JABHO U B GOJMBIINX O6beMaX MPUMEHAIOTCS
JUI yBeIMueHHsl HeTeoTaun IUIACTOB PasHbIMH (DUPMaMM, KaK B
Poccuu, Tak M 32 pyGexoM. DTO JOCTATOYHO (P PeKTUBHBIE, /IeIIeBbIe
M 5KOJIOTMYECKH YHCThle MaTepuasbl. OJJHAKO OHM MMEIOT PAJl He/lo-
CTATKOB — HU3KOE COZICPKAHHUE JICHCTRYIOIIETO BELIECTBA, 3aMEP3aHUE
npH Temneparype Huke 0°C, 3aTpyHEHHOE PEryIMPOBaHHUE BPEMEHU
res1e06pa3soBaHusL.

Paszpa6orannsie pupmort HITL <HOMAK» momyucHiImKaTbl MapKa
«CumaHom BH-M»> copeprKat JByoKHch KpeMHud — SiO, He Menee 40%,
nonumMepHyio hopmy — 80%, He 3amep3atoT IpH Temmnepatype -40°C u
BBIIEPKMBAIOT 10 10 ITMKIOB 3aMOPAKUBAHHA.

CTPYKTYPHBIM 3JIEMEHTOM BCEX PA3HOBUJHOCTEN CHIMKATHBIX
CTEKOJT SIBJISAIETCA KPEMHEKUCTOPOJHBIN TETPAs/IP, IIEHTP KOTOPOTO
— aTOM KpeMHUsA Siy+ ¢ KOOPMHAIIMOHHBIM YHMCIOM, PABHBIM 4, A 110
YIVIAM TETPAs/ipa PACIoNaraioTcs aroMbl O,- M KATHOHBL

B HOBOM IPOJIYKTe, 32 CUET HATHYHS HA TIOBEPXHOCTH KPEMHE3EM-
HBIX MULIE/UT JIBOMHOTO THIPATHOTO CJIOA, MOJIMCHIMKATHbIE YaCTUIIBI
CTPYKTYPHPOBAHBI B I€JIEOGPA3HOE COCTOSHHE BOJIOPO/IHBIMU CBAAMM.
TTpu paz6aBlIeHUH TAKOH TeJIb JIETKO TIENTH3UPYET, 06pasys MOTHCHITH-
KaTHBIN PacTBOP.

B BBICOKOIIETOUHBIX CHUIMKATHBIX CHUCTEMAX (KHMJIKHE CTEKIa)
CH/IMKATHbIE aHMOHBI MMEIOT JIMHEHHbIE (LleroYeyHble) U CIOUCThIE
CTPYKTYPBL

OCHOBHBIM OT/IHYMEM BBICOKOMIETOYHBIX CHIMKATHBIX CHCTEM
(KUJIKHMX CTEKOJ) OT NOJIMCHIUKATOB ABIAETCA TPUCYTCTBUE B TIOMH-
CHJIMKATAX MOTMMEPHBIX (hOPM KpeMHe3eMa, KOTOPhIE IIPEICTAB/IAIOT
€0o60¥t MOTUMEPHBIE KpEMHE3EMHBIE C(hepUyecKre KOLTOUIHbIE Yac-
THILIBI C AUAMETPOM OT 4 HM, COAePKaHHe KOTOPBIX cocTaBisier 60% u
6ojiee OT OBIIETO COAEPKAHMA KPEMHE3EMA.

I[TpuMeHeHye TOMMCUIMKATOB OCHOBAHO HA MX CIMOCOGHOCTH K
rejie06Pa30BAHUIO, IIPH 3TOM OCYIECTR/IAETCA 30/Ib-T'eJIb IIPOLIECC.

Hanmuame momumepHoi (opmbl obecriednBaer Gosee BHICOKHE
MPOYHOCTHBIE CBOMCTBA OGPA3YIOMUXCA MPOCTPAHCTBEHHBIX I'e/IEBBIX
CTPYKTYD.

TTOMCHUIMKATBI PEHA3HAYEHBI /I TIPUMEHEHHS B KAYeCTBe
peareHTa IpU PEMOHTHO-M3O/AIMOHHBIX Pab0oTaX B CKBAKHHAX
HedTera3oJ00IBAIONIEH TTPOMBIIITIEHHOCTH, /YISl IPUTOTOBICHUS
CBA3YIONIEr0 MaTepHana B ’KapOCTONKUX, KMCIOTOYIIOPHBIX 6eTo-
HAX, U3IOTOB/IEHUS TEIUIOU3OJIALIMOHHBIX MATEPUANIOB, B KAYeCTBe
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In high-alkali silicate systems (liquid silica glass), sili-
cate anions are defined by linear (chain) and lamellar struc-
tures. A basic difference between high-alkali silicate systems
(liquid silica glass) and polysilicates is that the latter contain
polymeric silica forms representing polymeric silica sphe-
rocolloids with a diameter of 4 nm, the content of which is
equal to or over 60 percent of the total silica content.

Silicate application is based on their gelling property in
the course of sol-gel process. The resultant spatial gel struc-
tures have better strength properties due to the available
polymeric forms.

Polysilicates are applied as reagents during workover
and isolation of wells in the oil and gas production industry,
for preparation of binding materials for refractory and acid-
resisting concretes, for the production of thermal insulation
materials, and as a basic substance for creating mineral seal-
ing plies of binder soils.

The efficiency of polysilicates is four times higher than
the efficiency of normal silicates, which makes it possible to
apply the processing medium at lower concentrations. The
lower concentration ensures low viscosity; therefore these
solutions can be applied in wells with low permeability
(injectability).

Process solutions are prepared on wells by simple dilu-
tion with water while mixing. They are generally compat-
ible with applicable soluble polymers. Adjusting the ratio of
the polysilicate and gelling agent makes its possible to form
systems with a gel time of 4 to 48 hours. In addition, the
processing medium parameters can be changed by means
of differential and integral calculus subject to changing well
injectability.

T

CnaBHbI BeHrepckuii 6peHs «Taypyc» B
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HCXOJJHOTO MATEPHaa IS CO3/JaHUs MUHEPATbHBIX YIIOTHUTE b~
HBIX CJI0€B U3 CBA3AHHBIX I'PYHTOB.

O PeKTUBHOCTD MOMMCHIMKATOB B YEThIPE Pa3a IPEBBIIIAET
3 PEKTUBHOCTD OGBIYHBIX CHIMKATOB, YTO MO3BOJIACT HUCIOMb30BATh
TEXHOJIOTMYECKHE PACTBOPLI C 6o/1ee HU3KOH KOHIeHTpauuei. Bonee
HU3KAas KOHIIEHTPAIIMs 06eCTIeYHBAET HU3KYIO BA3KOCTD, TOITOMY pac-
TBOPBI MOTYT HCTIO/Ib30BAThCA HA CKBAKMHAX C HM3KOM IIPOHMIIAEMOC-
TBIO (IIPUEMHCTOCTBIO).

Pa6ouuii pacTBOp NPUTOTOBASAETCA HA CKBAKHUHAX IPOC-
TBIM pa36aBlIeHHEM BOJOH NPHU IepeMelIMBaHUu. JIerko copme-
HMAeTCA ¢ OOUIENPUMEHSIEMBIMU PACTBOPUMBIMH MOJTUMEPAMH.
PerymmposanuemM COOTHONIEHMs TOJTMCHIMKATA U Teneo6pasopa-
TeJI BO3MOKHO I0JIy4aTh CUCTEMbI C BpEMEHEM I'ejIe06pasoBaHMsA
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