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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.



bacpengakTtops
3. . 1., mpodeccop, KP ¥FA akanemuri
HN.K. BeiicembeToB
Bac penakTopbIHBIH OpBIHOACAPHI
Koaraes I'.K. npod., reosr.-MuH. F. TOKTOPHI
Pegaxnous ankKacs

AbaxanoB T./. mpod. (KazakcTtan)

Abumesa 3.C. npod., akagemuk (Kazakcran)
Ara6exkosB B.E. akanemuxk (benapycs)

Aaues T. npod., akagemuk (O3ipOaiikan)
Bakupor A.B. mpod., (KsipreicTan)

Becnae X.A. npod. (Kazakcran)

Bumum6aes B.K. npod., akagemuk (Kazakcran)
BykrykoB H.C. npod., akagemuk (Kazakcran)
Byaar A.®. npod., akagemuk (YKpanHa)

I'anuen U.H. npoo., akagemuk (ToxikcTaH)
I'pasuc P.M. npo¢. (AKLL)

Epranmues I'.K. npod., akanemuk (Kazakcran)
Kykos H.M. nipod. (Kazakcran)

KoxaxmeroB C.M. nipod., akagemuk (Kazaxcran)
KontopoBuu A.J. mpod., akanemuk (Peceit)
KypckeeB A.K. npod., akagemuk (KasakcTtan)
KypuasoB A.M. npod., (Peceit)

Meney A.P. npod., akagemuk (Kazakcran)
MyxamenxanoB M.A. ipod., kopp.-myureci (Kazakcran)
HurmatoBa C.A. npod. (Kazakcran)

O3p0eB C.M. mpoo., akanemuk (Kazakcran)
Hoctousaruii B. npog., akanemux (MosgoBa)
Pakumes B.P. npod., akagemuk (KazakcraH)
CeiitoB H.C. po@., kopp.-myteci (KasakcTaH)
CeiitmypaToBa 3.10. nipod., kopp.-mymieci (Kazakctan)
Crenanen B.I'. ipod., (I'epmanmst)

Xampepu JTx. 1. npod. (AKII)

MTeiinep M. npod. (I'epmanmst)

«KP ¥F' A Xa6apaapbl. ['eosiorust MeH TEXHUKAJIBIK FBUIBLIMIAP CEPUSICHD).

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Menmrikrenymi: «Ka3akctan PecyOnikacsiHbH ¥ ATTHIK FRUIBIM akanemisice» PKB (Anmartsl K. ).

Kazakcran pecrnyOnuKkachiHBIH MoJIGHHET TeH akfapar MHHHUCTDIINiHIH AKHapaT j>KOHEe MyparaT KOMHUTETIHIE
30.04.2010 »x. oepinren Ne10892-7K mep3imIik 0aCbUIBIM TipKeyiHe KOWBLTY Typajibl KyalliK.

Mep3imainiri: XKbuTbiHa 6 peT.
Tupaxsr: 300 nana.

Penaknusanaeig Mekemxaiinl: 050010, Anmartsl K., IlleBuenko xer., 28, 219 6eu., 220, ten.: 272-13-19, 272-13-18,
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecrryOnukachiHbIH ¥ ATTHIK FRUTBIM akaneMusichl, 2019

Penaxmmsaein  Kazakcran, 050010, Anmars k., Kaban6aii 6ateipa kerr., 69a.
mekemkaiipl: K. W. CorOaeB aThIHAAFBI TEONOTHS FRUIBIMAAP WHCTHTYTHL, 334 6emme. Tem.: 291-59-38.

Tumnorpadususlg Mekerkaibl: «ApyHa» XK, Anmarsr k., MypatOaesa kemr., 75.

— 3 —



I'maBHBIH penakToOD
I. 9. H., ipodeccop, akanemuk HAH PK
. K. Beiicem0eToB
3aMecTUTENb II1aBHOTO peAAaKTOpa
Koaraes I'.2K. pod., TOKTOp Te01.-MHUH. HAYK
PenakuuoHHas KONNETr U

AbaxanoB T./l. mpod. (Kazaxcran)

Aoumesa 3.C. pod., akagemuk (Kazaxcran)
Ara6exoB B.E. akanemuk (benapych)

Aaues T. npod., akagemuk (AzepOaiimkaH)
Bakupos A.B. mpod., (Keipreizcran)

Becnae X.A. npod. (Kazaxcran)

Bummm6aes B.K. npod., akagemuk (Kazaxcran)
Bykrykos H.C. mpod., akanemuk (Kazaxcran)
Byaar A.®. npod., akagemuk (YkpanHa)

I'annes U.H. npod., akanemuk (Tamxukuctan)
I'pasuc P.M. npo¢. (CILA)

Epranmes I'.K. npo¢., akanemuk (Kazaxcran)
Kyxos H.M. npo¢. (KazaxcTan)

KoxaxmeroB C.M. nipod., akagemuk (Kazaxcran)
KontopoBuu A.J. mpoo., akagemuk (Poccust)
Kypckees A.K. npoo., akanemux (Kazaxcran)
KypuasoB A.M. npod., (Poccust)

Meney A.P. npod., akagemuk (Kazaxcran)
MyxameaxanoB ML.A. ipod., wi.-kopp. (Kazaxcran)
HurmatoBa C.A. npod. (Kazaxcran)

O3noeB C.M. nipod., akagemuk (Kazaxcran)
MocToaaruii B. mpod., akanemuk (Mosngosa)
Pakumes B.P. npod., akagemuk (Kazaxcran)
CentoB H.C. mpo@., wr.-xopp. (Kazaxcran)
CeiitmypaTosa 2.10. npod., un.-kopp. (Kazaxcran)
Crenanen B.I'. ipod., (I'epmanmst)

Xampepu Tx. . npod. (CLLIA)

IMTeiinep M. npod. (I'epmanus)

«HM3BecTusi HAH PK. Cepusi reo/ioruu U TEXHUYECKHX HAYK».

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

CoOcrBenHuk: PecnyOnmkanckoe oOmiecTBeHHoe oObeanHeHne «HamuwoHnaneHas akajgemus Hayk PecrmyOnuxu
Kazaxcran (r. AnmMartsr)

CBHUIETENBCTBO O NOCTAHOBKE HA y4YeT IEPUOANYECKOro IedaTHOro u3nanus B Komurere mHpOpMaLuy U apXHBOB
MununcreperBa KyapTypsl 1 uHpopmarmn Pecrryonuku Kazaxcran Ne10892-7K, seinannoe 30.04.2010 1.

ITeproangaraOCTE: 6 pa3 B rof
Tupax: 300 sK3eMIUTSIPOB

Anpec pemgaknun: 050010, r. Anmmarsl, yi. Lllesuenko, 28, kom. 219, 220, Tem.: 272-13-19, 272-13-18,
http://nauka-nanrk.kz /geology-technical . kz

© HammonaneHas akagemust Hayk Pecry6mmkn Kazaxcran, 2019

Anpec pegakuun: Kazaxcran, 050010, r. Ammarter, yn. Ka6anbait 6ateipa, 69a.
WuctutyT reonornueckux Hayk uMm. K. U. CarnaeBa, komnara 334. Ten.: 291-59-38.

Anpec Turorpadun: UIT «Apynay, r. Anmarsl, yin. Mypar6aesa, 75

— 4 —



Editor in chief
doctor of Economics, professor, academician of NAS RK
I. K. Beisembetov
Deputy editor in chief
Zholtayev G.Zh. prof., dr. geol-min. sc.
Editorial board:

Abakanov T.D. prof. (Kazakhstan)

Abisheva Z.S. prof., academician (Kazakhstan)
Agabekov V.Ye. academician (Belarus)

Aliyev T. prof., academician (Azerbaijan)

Bakirov A.B. prof., (Kyrgyzstan)

Bespayev Kh.A. prof. (Kazakhstan)

Bishimbayev V.K. prof., academician (Kazakhstan)
Buktukov N.S. prof., academician (Kazakhstan)
Bulat A.F. prof., academician (Ukraine)

Ganiyev LN. prof., academician (Tadjikistan)

Gravis R.M. prof. (USA)

Yergaliev G.K. prof., academician (Kazakhstan)
Zhukov N.M. prof. (Kazakhstan)

Kozhakhmetov S.M. prof., academician (Kazakhstan)
Kontorovich A.Ye. prof., academician (Russia)
Kurskeyev A.K. prof., academician (Kazakhstan)
Kurchavov A.M. prof., (Russia)

Medeu A.R. prof., academician (Kazakhstan)
Muhamedzhanov M.A. prof., corr. member. (Kazakhstan)
Nigmatova S.A. prof. (Kazakhstan)

Ozdoyev S.M. prof., academician (Kazakhstan)
Postolatii V. prof., academician (Moldova)

Rakishev B.R. prof., academician (Kazakhstan)
Seitov N.S. prof., corr. member. (Kazakhstan)
Seitmuratova Ye.U. prof., corr. member. (Kazakhstan)
Stepanets V.G. prof., (Germany)

Humphery G.D. prof. (USA)

Steiner M. prof. (Germany)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technology
sciences.

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)

The certificate of registration of a periodic printed publication in the Committee of information and archives of the
Ministry of culture and information of the Republic of Kazakhstan N 10892-)K, issued 30.04.2010

Periodicity: 6 times a year
Circulation: 300 copies

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://nauka-nanrk.kz/geology-technical.kz

© National Academy of Sciences of the Republic of Kazakhstan, 2019

Editorial address: Institute of Geological Sciences named after K.I. Satpayev
69a, Kabanbai batyr str., of. 334, Almaty, 050010, Kazakhstan, tel.: 291-59-38.

Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty

— 5 —



N E W S of the Academy of Sciences of the Republic of Kazakhstan

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278

Volume 5, Number 437 (2019), 138 — 143 https://doi.org/10.32014/2019.2518-170X.135

UDC 622.323(574)
G. Zh. Moldabayeva, G. P. Metaxa, Zh. N. Alisheva

KazNTU named after K. I. Satpayev, Almaty, Kazakhstan.
E-mail: moldabayeva@gmail.com, gmetaksa@mail.ru, zhannat 86.2007@mail.ru

THEORETICAL BASES FOR THE IMPLEMENTATION
OF THE PROCESSES TO REDUCE VISCOSITY
IN THE CONDITIONS OF NATURAL RESERVATION

Abstract. A matrix of space-time interactions occurring at the phase interface for films of different origin has
been developed. It shows the types of controlled processes and methods of influence on the phase boundary to obtain
the specified properties.

Key words: phase boundary, oil, water, quartz, matrix, space-time.

The fact of the predominance of high viscosity oils in modern oil fields makes it necessary to search
for new geotechnologies that will reduce the cost of hydrocarbons (HC). Therefore, our work develops the
idea of using the field as a natural reactor. For the first time this hypothesis was expressed by Lomonosov
[1]. Then it was convincingly substantiated [2-4, 11-16] by other researchers in different parts of the globe
[5-8, 17-23]. In our work, laboratory studies have shown the viability of this hypothesis for two and three
component phase boundary. In industrial conditions at the Embamunaygas field, the processes of
hydrogenation under conditions of natural occurrence were carried out by the authors [5] in 2017. Here,
the decomposition of water was carried out chemically using hydro-reactive substances based on activated
aluminum. Positive results of laboratory [6] and industrial tests require theoretical substantiation to
explain the mechanisms of hydrocarbon hydrogenation under conditions of natural occurrence. Due  to
the fact that all processes begin at the phase boundary of this state, special attention is paid, as the phase
boundary has the properties of both phases that it shares.

For the nano-level consideration, a matrix of basic interactions within the space-time responses of
various forms of fluid to external influences has been developed.

Table 1 shows the main responses (processes) for films of organic and inorganic compounds.

Table 1 — Software module of interaction on phase boundary (3x3) (nano-level consideration)

. . Frequency range, (Hz)s™
Consideration levels, - — — - -
m Films of liquid metal Liquid film Films of organic Type of
melts10™2 107" 10"2-107 compounds 107 -10° controlled process
Electronic Elastic and inelastic Ionization Radiation chemical Phase
> 107" scattering (exo emission) reactions (radiolysis) nonequilibrium
Crystallographic PhotoTransformation Surface active Structuring, oxidation, Concentration
> 107 processes reduction disequilibrium
Textural Heat generation Sorption Polymerization Interfacial
>10° (synthesis, destruction) | disequilibrium
The method of controlling Changes in contact Resonant .
2 . . Capacitive parameters
the state of phase boundary | conditions for interaction mode ;
of contacting phases
heterogeneous phases
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The developed matrix, made in the coordinates of the space-time parameters of interfaces of different
composition, has 3 consideration nano-levels:

- electronic, for scales>10"*m;

- crystallographic, for scales characteristic of the crystalline state;

- structural - for the size of the molecular level of consideration.

Three types of interfaces, differing in the frequency of responses to external influences, are
considered:

- films of liquid melts;

- films of liquids of inorganic substances;

- films of organic substances.

For each state of the phase boundary, the type of process it controls is defined, which are listed in
response types.

In addition, methods for controlling the phase boundary were identified.

So according to the spatial attribute of the electronic level of consideration (horizontal row of the
matrix), the types of response to external influence are exoemission, ionization and radiolysis. The driving
force for the implementation of these processes is the intraphase disequilibrium that occurs when exposed,
which can be controlled using 3 types of changes in the state of the film itself (the bottom row of the
matrix). This can be done by low-energy methods such as:

- changes in the contact conditions of heterogeneous phases, for example, taking into account the
effects of focusing;

- by changing the resonant parameter of one of the components of the boundary;

- the change in capacitive ratios separated by phase boundaries.

As an example, we consider the transforming potential of a film of an organic compound (HC) for the
listed levels of consideration. Here, the types of external response are radiolysis, redox and polymeri-
zation-depolymerization reactions (vertical column for organic films). Here, at the electronic level of
consideration, the frequency of external influence is within 109 + 106 Hz. This means that intraphase
nonequilibrium (activation of the boundary) can be accomplished with the help of electromagnetic or
mechanical vibrations. In the specified frequency range, y-rays, thermal oscillations, and ultrasonic waves
have such capabilities.In the course of the resulting valuable reaction, they will ensure a change in
concentration between the separated phases and within the film itself according to the scheme:

Organic film Liquid phase
AEheat

E, /J ——— ==

] e =
@ @

© @

O O Emeen
Solid phase

The scheme of film interactions (HC) at the phase boundary

— 139 =——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

Figure shows a diagram of the appearance of responses at the interface of a fluid-containing system
under an external exposure on an organic film by the y-radiation frequency. These high-frequency
vibrations, passing through the film, are partially transformed under the influence of its structure and at the
output we have:

Ey - Eheat + Emech + E‘y 2 (1)

where E, — y-radiation energy; AEj., — energy of the IR spectrum of mechanical vibrations; E°, —
unabsorbed gamma rays energy.

Here it can be seen that as the scale of structural elements decreases during the response, new forms
of external energy conversion from y-radiation of the electromagnetic spectrum to mechanical vibrations
of the thermal (IR) and ultrasonic (US) ranges appear. In the absence of resonance manifestations, these
responses have a linear dependence on the frequency of conversion.

To do this, it is enough to know the space-time relations of the acting flow, which are interconnected
with the speed v by the universal linear relationship:

v =1y, )

where A — the wavelength; v — the frequency.

The response parameters depend on the speed properties of the perceiving medium and, depending on
their nature, have linear and power relations [8]:

- for electromagnetic oscillations:

v==; 3)

2 _E. 2_G.
== _ 4
v ; v ; “4)
- speed of sound in liquids:
V3 = 5)
- surface wave velocity in fluid:
vy = gh, (6)

here E is Young's modulus, p is density; G is the shear modulus; ¢ — surface tension.

The interaction mechanism in each case is determined by the speed parameters of the phases in
contact with each other. Thus, the state of the phase boundary will change. Thus, by changing the state of
the phase boundary (film), it is possible to control the response processes in the contacting media (in this
example, at the boundary of the organic film).The quantitative ratios in the course of interaction obey
A. P. Smirnovs law. [9].

The obtained experimental results on the study of the spectral parameters of the response to external
influence showed a good convergence of the obtained data with a theoretical ratio.

To solve the problems of digitalization of technological processes, it is necessary to have knowledge
of all types of external response for nano and macro levels of consideration. These responses should
contain information that is distributed over spatial-temporal characteristics, each of which reflects the
energy potential of the manifestation capabilities of a particular process depending on the scale of the
structural elements and the frequency (temporal sign) of their oscillations around the equilibrium position.

For this case, a matrix table 2 of the matching of processes has been developed inherent in all types of
reactions to external influences for four levels of consideration, differing from each other by three orders
of magnitude:

- intraatomic;

- interatomic;

- intramolecular;

- intermolecular.
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Table 2 — General view of the matching matrix for the selection of resonant conditions
for the interaction of dissimilar substances

Reaction type Solid phase Liquid phgse (Gpilsr(ﬁl;zfse Phase boundary
Level of consideration (petrochemistry) polymerization) (energy converters)
Intraatomic lonization p otenthl, Refractive index Polarization Atomic heat cap acity
electron work function electrode potential
Breaking energy,
Interatomic communication Dissociation energy Sound speed Electrodependence, sorption
atmosphere
Intramolecular Molecular breaking Specific heat, sound Molar heat Thermal conductivity
energy speed, density capacity electrical conductivity
Covalent radius Diameter pairs,
Intermolecular Lattice parameter Ion radius free path len th’ interfacial surface contact
P g potential difference

Energy ratios are determined by the type of chemical reactions:

- solid phase;

- liquid phase

- gas-phase;

- phase boundary.

Thus, the developed correspondence matrix for selecting resonant interaction modes covers a wide
range of phenomena inherent in all substances in different states. Practical use of such a matrix allows to:

- select the type of resonant interaction;

- determine catalytically - active substances;

- use the necessary scale features to achieve the conditions of multiplicity;

- harmonize the electrical and mechanical methods of converting external energy to obtain given
properties.

After creating such matrices for nano and macro levels of consideration, it becomes possible to
implement digitalization processes using the following algorithm:

- determination of the interaction mechanism at the phase boundary;

- identification of the level of consideration by frequency;

- identification of the level of consideration by spatial attribute;

- determination of the prevailing process;

- selection of a specific process control method.

According to the results of the analysis of the types of interaction at the phase boundary between the
phases, the following conclusions:

1. The mechanisms of interaction at the phase boundary of the phases it separates depend on the
space-time ratios of the boundary itself and the substance of the neighboring phases. The types of
responses to external forcings are determined for three levels of consideration: electronic, crystallographic
and structural (molecular).

2. As a response to an external effect, there are corresponding to each level types of disequilibrium:
intraphase, concentration, and interphase. It provides the appearance of driving forces (transformation) of
a specific response, the mechanisms of which are developed by mathematical and physical models.

3. It is shown that, depending on the type of film coating, there are 3 types of control processes
during which the state of the phase boundary changes. Such methods are: changing contact conditions,
resonant interaction mode and changing capacitive parameters of the contacting phases.

4.A mathematical equation is proposed to determine the quantitative parameters of the interaction
with external influences for nano-levels of consideration.

5. An algorithm has been developed for the digitalization of all types of response to external
influences according to space-time features.
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TABUFU KAFJIAN INAPTTAPBIHJIAFBI TYTKBIPJABIKThI TOMEHJETY IIPOIIECCTEPIH
ICKE ACBIPYT'A APHAJIFAH TEOPUAJIBIK HET'I31EP

Annotanusi. ®azanapapiH OeniHy IIeKapachlHIa e3apa OOJIBIN JKaTKaH IIBIFY TErl apTypUli IUICHKajIap YIIiH,
KEHICTIK-yaKbIT MaTpHuachlazipienai .bepinren kacuerrepai anmy yuniH ¢asanapiabiy OeliHy IIeKapachblHAadcep eTy
smicTepi xoHe OaCKapbUIATHIH MPOLIECCTEPIIH TYPIepi KOPCETiITeH.

Tyiiin ce3aep: OemiHy Imekapackl, MyHai, Cy, KBapil, MATPHIIA, KCHiCTiK-yaKbIT.
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TEOPETHYECKUE OCHOBBI JJIA PEAJIM3AIIMU TPOLECCOB CHUKEHUS BA3KOCTHU
B YCJIOBUSAX IPUPOJHOI'O 3AJIETAHUA

Annoranus. Pa3paboTaHa mpocTpaHCTBEHHO-BpPEMEHHAs MaTPHUIA B3aMMOJCHCTBHI, MPOUCXOAIINX HA Tpa-
HULE paszena ¢a3 sl IUIEHOK Pa3sHOTO MpoHcxoxaeHus. [loka3zaHel BUABI YNPaBIAE€MbIX IPOLECCOB M CIIOCOOBI
BO3JCHCTBUS Ha TPAaHHUILy pasena (a3 Ul MOIy4eHHUs 3aJaHHBIX CBOMCTB.
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