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OCSIAl — MeXxayHapoaHas KOMMNaHUS C POCCUMCKUMMU KOPHSIMU,
6e3ycNoBHbLIA  MUpPOBOM /inaep B 0611acT  MpPOU3BOACTBA
O[HOCTEHHbIX YrnepofHbiXx HaHoTpy6ok (single wall carbon
nanotubes, SWCNT). Pa3paboTKm KOMMaHUM  3alLULLEHbI
POCCUMNCKMMM U MHOCTPAHHbIMM MaTeHTaMW, U MoKa HUKTO
M3 KOHKYPEHTOB He CMOI CO3AaTb NMPOMbILIEHHbIX TEXHO/IOTUN,
KOTOpble MorM 6bl conepHu4Yatb € WMHHOBauusmu OCSIAl.
MNpepnaraeM BHMMAaHUIO YuTaTeNeid MHTEPBbIO C AleKCaHApOM
3MMHSIKOBbIM, BULLe-Npe3uaeHToM no npoaaxam B Poccuun n CHI'.
OCSIiAl is an international company with Russian roots, the
undisputed world leader in the production of single wall
carbon nanotubes (SWCNT). The company's developments are
protected by Russian and foreign patents, and so far none of
the competitors has been able to create industrial technologies
that could compete with the innovations of OCSiAl. We offer our
readers an interview with Alexandr Zimnyakov, Vice president of
sales in Russia and the CIS.

TocnoaguMH 3HMMHSKOB, PacCKakHTe, MOXKAAyHCTa,
06 HCTOPHH Pa3BHTHS H OCHOBHBIX JOCTHXEHHSX
OCSiAl

KommaHus 6s11a ocHOBaHa B 2009 roay lOpuem
KopomaunHCcKUM, Onerom KUpu1JI0BEIM, MUXaHIOM
[IpenteyeHcKUM U IOpreM 3e1bBeHCKUM I peajiu-
3alMU TeXHOJMOruM cuHTe3a SWCNT Ha 6ase Hayuy-
HBIX pa3paboTok M.IIpeaTeueHcKoro. [IepBoi Bax-
HOI BeXOH B Halllell HCTOPUM CTal 3amlyck B 2013 rogy
MIUJIOTHOM YCTAaHOBKH CHHTe3a OJHOCTeHHBIX yIJle-
ponHBIX HaHOTPY6ok Craphetron 1.0 MomHOCTBIO 10 T
B I'0J], PaCIojoKeHHOH B lleHTpe HaHOMOAUPUIIUPO-
BaHHBIX MaTepHa/IoB TexHoIapKa HoBocubupckoro
AxagemMropozaka. B 2015 rogy Mbl 3aBepUIM/IH OTpa-
00TKYy IIPOMBIIIJIEHHON TeXHOJOTUU CHHTe3a, 3aIy-
CTHIU CTaHJapTU3HPOBAHHBIL MIPOLECC IPOU3BOJ-
CTBA M IIOJIyYHJIH [IePBYIO TOHHY HAaHOTPy6oKk TUBALL.
B Havase 2016 roga B HoBocubupcKe HayasioCh CTPOU-
TeJIbCTBO HOBOM YCTAHOBKH CHHTe3a C IIPOU3BOCTBEH-
HOHM MOIITHOCTBIO 50 T.

CerofH4 Ha Hallly LOJI0 HPUXOAUTCSA 90% MHUPO-
Boro mpoussoacTtsa SWCNT. B OCSiAl paboraer
6onee 350 yenoBeK, B TOM 4YHucje 6oee 20 HAYyYHBIX
COTPYAHUKOB C YYeHBIMHU CTeleHIMHU. HaydHBIMU
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HCCAeNOBAHUAMMU PYKOBOAMUT akKageMuk PAH
M.IIpenTedeHCKUH. MBI COTpyAHHUYaeM IIPUMEPHO
€ 2000 xoMmmtaHuH, Hosee 800 M3 KOTOPHIX B HACTOSI-
mee BpeMs TeCTUPYIOT HAIly IIPOAYKIHIO, M OKOJIO
350 ABNIAKTCA MHOCTOSHHBIMU 3aKa3UHUKaMHU.
[IpOM3BOACTBO U LIeHTP UCCIeNOBAHUM U pa3pabo-
TOK PacIIoJIoKeHBI B PocCMH. MBI KMeeM peruoHallb-
Hble oTAeneHus B [oHKoHTe, Kutae, MHAHM, Kopee,
JIrokcembypre u CIIA, a Takke IIPeACTABUTENHCTBA
B M3pauie u SIMOHKU, KOTOpble paboTaloT C 3apybexk-
HBIMHU 3aKa34YHKaMH.

HackonbKo Ba>XHBIM AJsi ycrmexa OCSiAl 6wi10
BXOX/JeHHe B YHC/I0 aKIHOHEPOB KOPHOpalHuH
POCHAHO?

POCHAHO sBysgeTcss OGHUM M3 aKIIMOHePOB U HaIllU
OTHOIIEHHU S He HUCUYePIBIBAIOTCA GOpMaJIbHBIM B3a-
HMOJeHCTBHeM. MBI aKTUBHO COTPYAHHYAeM IPH
Peanu3anuuy IIPOeKTOB C KPYIIHBIMH POCCUHUCKHUMU
kommnaHusaMu. POCHAHO - He TolbKO aKIIMOHEP, HO
Y Halll IapTHep, UTPaOLUUH KI0YeBYyI0 POk B yCTa-
HOBJIEHHM U KOHTAKTOB C TOCYyNapCTBEHHBIMH Opra-
HaMHU U OPefIpUATHAMU, PAa3BUTUU IPOLYKTOB
B Poccuu.



KakoBbl OCHOBHBIE KOMIIETEHIIHH H HOy-Xay
OCSiAl?

Hamy KOMIIeTeHU MK U HOY-Xay MOXKHO Pa3Je/luTh
Ha TPH TPYIIIBI: TeXHOJOTHH CHHTe3a HAaHOTPYOOK,
Co3JaHMe KOHLIEHTPATOB U IOJyYeHHe KOHEeUHBIX
IpoAyKTOB. IT0SICHIO BaSKHOCTb BTOPOM 061acTu. [eno
B TOM, YTO HAaHOTPYOKHU IPU BBeJeHUHU B BellleCTBO
B KauecTBe 06aBKH CTPeMSITCSI aTIOMEePHPOBATHCS IOT
JleliCTBUeM CHJI BaH-mep-Baasnbca, I03TOMYy HX HY>KHO
He TOJIBKO PaCIIpe/ieIuTh, HO U YAepsKUBATh B CTabHIb-
HOM COCTOSIHMH. 3aKa34HMKaM OHU TPebyIoTcsi KMEeHHO
B JMCIIEPrUPOBAaHHOM BH/JE, FOTOBble K BBeIEHUIO
B COCTaB KOHEYHOIO IIPOAYKTA.

[0 2015 roma Mbl 3aHH MaJIKCh IIaBHBIM 00pa3oM ITpo-
6reMaMu CHHTe3a, U B HAaCTOsIIIlee BpeMsI e TUHCTBEH-
HBIMH B MU D€ OCBOMJIH TEXHOJIOTHIO IIPOMBIIIIEHHOTO
pou3ssoacTBa SWCNT. Ilocsie 3amycka CMHTe3a aKLeHT
OBLTT CMeIlleH Ha pa3paboTKy KOHIIEHTPAToB, oberya-
IOIIMX BBeJleHHe HaHOTPYb6OK B MaTpUIly MaTepHa-
na. Ha 6a3e HOBOCHOMPCKOTO LIeHTpa UCCIeS0BaHHU
1 pa3paboToK AEHCTBYIOT AT 1abOpaTOpHI, 3aada
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KOTOPBIX COCTOUT B CO3AaHUU HocuTened SWCNT, KoTo-
Pble MOKHO IIPUMEHSTD B CTAHJAPTHBIX IPOMBIIIIJICH-
HBIX TeXHOJIOTHX IIPOMU3BOACTBA. B 2016 rogy ogHUM
13 KJIIOUEeBBIX IOCTHKeHUE KOMIIAaHUHU CTaJIa pa3pabor-
Ka TUBALL MATRIX - THHeHNKH KOHILIEHTPATOB Ha OCHO-
Be OJTHOCTE@HHBIX YITIePOAHBIX HAHOTPY6OK, KOTOpbIE He

Mr. Zimnyakov, please tell us
about the history of development
and the main achievements of
OCSiAl

The company was founded in 2009
by Yury Koropachinskiy, Oleg
Kirillov, Mikhail Predtechenskiy
and Yury Zelvenskiy to imple-
ment SWCNT synthesis technol-
ogy based on the scientific devel-
opments of M.Predtechenskiy. The
first important milestone in our
history was the launch in 2013 of
a pilot facility for the synthesis
of single wall carbon nanotubes
named Craphetron 1.0 with a
capacity of 10 tons per year located
in Nanomodified Materials Centre
at the Technopark of Novosibirsk
Akademgorodok. In 2015, we
completed the development of
industrial synthesis technology,
launched a standardized produc-
tion process and obtained the first
ton of TUBALL nanotubes. In early
2016 in Novosibirsk, construc-
tion of a new synthesis plant with
a production capacity of 50 tons
began.

Today, our share accounts
for 90% of the world produc-
tion of SWCNT. OCSiAl employs
more than 350 people, includ-
ing more than 20 researchers
with academic degrees. Scientific
research is supervised by Mikhail
Predtechenskiy, Academician of
the Russian Academy of Sciences.
We cooperate with approximately
2000 companies, more than 800
of which are currently testing our
products, and about 350 are reg-
ular customers. The production
and the R&D centre are located in
Russia. We have regional offices in
Hong Kong, China, India, Korea,
Luxembourg and the USA, as well
as representative offices in Israel
and Japan, which work with for-
eign customers.

How important to the success
of OCSiAl were investments of
RUSNANO?

RUSNANO is one of the share-
holders and our relations are
not limited to formal interac-
tion. We actively cooperate in

the implementation of projects
with major Russian companies.
RUSNANO is not only a share-
holder, but also our partner, which
plays a key role in establishing con-
tacts with state bodies and enter-
prises, and developing products in
Russia.

What are the core competencies
and know-how of OCSiAl?
Our competences and know-how
can be divided into three groups:
nanotube synthesis, creation of
concentrates and production of
final products. I will explain the
importance of the second one. The
factis that nanotubes, when intro-
duced into a substance as an addi-
tive, tend to agglomerate under
the action of van der Waals forces,
so they need not only be distrib-
uted but also kept in a stable state.
Customers need them in a dis-
persed form, ready to be introduced
into the final product.

Until 2015, we mainly deal with
synthesis problems, and at present
we are the only ones in the world
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TpebyIoT U3MeHeHHU s TEXHOJIOTHH U IOIIOTHUTEIBHOTO
060pynoOBaHMUSI A1 UX BBEIEHHUS B COCTAB MaTepPHAJIOB.
VcciefoBaHMSI M TECTHI, ITPOBe/IeHHble HALIMMH 3aKa3-
YUKaMH, MOATBEPAHIH, YTO MBI JOOUIHUCh HAUTYY-
IIKX Pe3yJIbTATOB B [IOJIyYeHUH YCTOMYUBBIX JHCIIEP-
CHUM HAaHOTPY6OK.

TpeThbsl TPyIIIa HOY-Xay KacaeTcsl MPOM3BOACTBA
KOHEYHOH MPOAYKLHH, HAIPUMEP, IS 3TeKTPOXH-
MHYECKHUX UCTOYHHUKOB TOKA U HEKOTOPBIX APYTHX
HaIlpPaBIeHUH, B KOTOPhIX 3aMHTEPeCOBAHbBI HAIIH
[IapTHEPHI.

B yeM cocToAT MpeHMymiecTBa HaHOTPy6ok TUBALL
M0 CPaBHEHHIO C APYTHMH TE€XHOJOTHYEeCKHMH
nobaBrkaMH?

SWCNT o61amanoT yHUKaJIbHBIM KOMIIJIEKCOM
CBOMCTB: 3JIeKTPOIIPOBOJHOCTBIO Ha YPOBHE Meau

IIpPU CyLleCTBEHHO MeHbIIel Macce, IPOYHOCTHIO
BBIIIe, YeM Yy CTa/Id, OTPOMHOL OTHOCHTEIbHOU
IJI0INAAbI0 IIOBEPXHOCTH, BHICOKMMH TEIIJIOIIPOBO/-
HOCTBIO, XUMHUY€CKOH CTOMKOCTBIO U TePMOCTONKO-
cteio. Korga ymaercs BBect SWCNT B cocTaB Kakoro-
nubo MaTepHasa U paBHOMEPHO pacIpesenuTh UX
B €ro CTPYKType, MBI CYIeCTBeHHO yay4dllaeM BCe
BhIIIeIlepedHC/IeHHble CBOMCTBA TAaKOI0 MaTepHaa.

KoHe4HO, cerofHs CyLlecTBYeT MHOKeCTBO foba-
BOK, II03BOJISIIOIIMX y/Iy4YIIUTh OIlpefie/leHHble CBOU-
CcTBa MaTepuraJa. Tak, A/ HOBBIIIEHM I 3IeKTPOITPO-
BOJHOCTH IIOJIMMeEPa B €ro COCTaB MOKHO BBECTH TeX-
HUYeCKUH yIepoj, HO IIPU 3TOM HeH30esKHO yXy.I-
meHHe PU3HMKO-MeXaHUYeCKHUX CBOMCTB MaTepHaa.
HanoTpy6ku TUBALL I103BOJSIOT YIYUIIUTh KOM-
IIJIEKC CBOMCTB MaTepraja ¢ MUHHMaJIbHBIM H3Me-
HeHMHEeM ero CTPYKTYphl U coCcTaBa. Hampumep, n1g
NOCTH KeHM S XOPOIIHX AHTUCTAaTUYECKHX CBOMCTB
IoJiMepa AOCTATOYHO A06aBUTh NpUMepHO 0,01%
macc. TUBALL.

Hamu HaHOTPY6KH UMeIOT JHaMeTP B HECKOJIBKO
aTOMOB M MUKPOHHYIO I/IMHY. B MaTpulie moaumepa
OHHM CO3JAKT TPeXMEPHY peleTKy, MOOUPUIIH-
PYIOIYIO ero CBOMCTBAa. HuKakue Apyrue fo6aBKU
He II03BOJISIOT NOOUTHCS TAKUX Pe3yabTaToB. Tak,
Heo6XxoAMble KOHLIEHTPALIH MHOTOCTeHHBIX yIJIe-
POOHBIX HAHOTPYOOK Ha IOPsOK bosbllle, 10 CPaB-
HeHHUIO ¢ HaHOTpy6kaMu TUBALL, 4TO NPUBOLUT
K Hen30e>XHOMY M3MeHEeHHUIO I[BeTa MaTepHaa.
Tonbko HaHOTPY6KkHM TUBALL mIO3BOISIIOT IOJY-
4aTh, HallpuMep, LIBETHOM 3/IeKTPOIIPOBOASII MU
CHUJIMKOH.

who have mastered SWCNT's
industrial production technol-
ogy. After the launch of the syn-
thesis, the emphasis was shifted
to the development of concen-
trates that facilitate the intro-
duction of nanotubes into the
matrix of the material. On the
basis of the Novosibirsk R&D cen-
tre there are five laboratories, the
task of which is to create SWCNT
carriers that can be used in stan-
dard industrial production tech-
nologies. In 2016, one of the key
achievements of the company
was the development of TUBALL
MATRIX, a line of concentrates
based on single wall carbon
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nanotubes, which do not require
a change in technology and addi-
tional equipment for their intro-
duction into the composition of
materials. Studies and tests con-
ducted by our customers con-
firmed that we have achieved the
best results in obtaining stable
dispersions of nanotubes.

The third group of know-how
concerns the production of final
products, for example, for energy
storage and some other areas in
which our partners are interested.

What are the advantages of
TUBALL nanotubes compared to
other additives?

SWCNTSs have a unique set of prop-
erties: electrical conductivity at
the copper level with signifi-
cantly less mass, strength higher
than steel, a huge relative surface
area, high thermal conductiv-
ity, chemical resistance and heat
resistance. When SWCNT can be
incorporated into a material and
distributed evenly in its struc-
ture, we substantially improve
all of the above properties of such
material.

Of course, today there are
many additives to improve cer-
tain properties of the material.
For example, in order to increase
the electrical conductivity of the
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9P PeKTUBHOCTh HAIIKMX HAHOTPYDOOK Hdaske
B MaJIBIX KOHI[eHTpalusax obyciaBlIuBaeT 3KOHO-
MHUYeCKYIo 11e1eco00pa3HOCTb UX IPUMeHeHHU.
Hcmons3oBanue TUBALL saBnseTCcS cCaMbIM Jelie-
BBIM pellleHHeM BO MHOTMX CIy4asiX, HallpuMep A/
[I0JIYyYeHH I aHTUCTATHYECKUX I10JIOB.

B kKakHXx 06/1acTAX MOKeT IpUMeHAThcs1 TUBALL?

ITo HamuM ouleHKaM TUBALL criocobeH M3MeHUTH

70% mMaTepHajioB, KOTOPble MCIIOJb3YIOTCS B IIPO-

MBIIIJIEHHOCTH U 6bITy. CI0[ja BXOAST, HallpUMep,

3/IEKTPOXHMHUYECKHE HCTOUYHH KM TOKa, KepaMHKa,

KOMIIO3MTHEIe MaTepHaJjlbl, pe3UHBl, KPAaCKH U ajre-

3KBBI. B HacTosIIIee BpeMs BOIIPOC COCTOUT He B TOM,

rge B IpUHIMIIe MOKHO ITpuMeHUTh TUBALL, a B

TOM, Ha 4YeM lLienecoobpasHo CKOHIeHTPHUPOBATh

YCUJIHS, TaK KaK 06BSITh HeOOBSITHOE HEBO3MOSKHO.

Kak s y>Xe yIoMHHaJI, MBI CO3Ja/lH NATh nabopa-

TOpPHUI, KOTOPbIe pa3pabaTEBAlOT HOBBIE PelleHUs

B C/IeyIOmUX 06/1acTsIx:

* PeakTOoIlIACTHI, IPUMeHeHHe HAHOTPYOOK B 310K~
CUOHOU, Nonu3bupHOH, GopManbIerugHOHN
U NPYTUX CMOJIAX OJI5 CO3MaHUSI KOMIIO3HUIIMOH-
HBIX MaTepHaI0OB HOBOI'O IIOKOJIEHHU S,

* CO3[aHHe TePMOILJIACTOB C YIy4lleHHbBIMHU CBOKCT-
BaMH C UCII0TIb30BaHHEM BTOPUUHOM 3KCTPY3UHU;

* Ppa3paboTka HOBBIX 3JIaCTOMEPOB, BK/II0Yasi KOMIIO-
SUIIMH OJ15 aBTOMOOMIBHEIX IIHH;

* yAy4IlleHHe KPaCoK, JaKOB U IPyrUx mMaTepHa-
JIOB [O/1s AEeKOPAaTHUBHBIX U QYHKIMOHAJBHBIX
MOKPBITUH;

* 3JJIeKTPOXHMMHUYECKHe UCTOUYHUKH TOKaA.

KaKkoBa olleHKa POCCHIHCKOIr0 PbIHKA /ISl HAHOTPY-
60k TUBALL?
B PoccMU OCHOBHBIMH CerMeHTaMH A5 HaC SIB-

JISIOTCS IPOU3BOJCTBO CBUHIIOBBIX aKKYMYJIITOPOB
(06peM BBIIIYCKA - 32 THIC. T), KOMIIO3UIIMOHHBIX
MaTepHasoB (06beM BBIIIYCKa — 0K0JIO 500 THIC. T),
Pe3MHOTeXHHYeCKHX U3e/NH U IIJIACTUKOB. B cer-
MEeHTe CBUHIIOBBIX AKKYMY/ISTOPOB Mbl PaCCUMTHI-
BaeM YBeJIMUYKUTh HAIY H0/1I0 40 30%, TO eCTh KaK-
OBIN TPETHM aKKYyMYJISTOp 6ydeT BBIIYCKATHCS
C HcIoJb30BaHHEM HaHOTpyb6ox TUBALL. B oTpa-
C/IM KOMIIO3UTOB U B IIPOM3BOJCTBE Pe3UHOTeXHU-
YeCKHX M3[eJHHU Hama Lenab - 10% peiHKa. Ecnu
3TH IJIaHH 6yAYyT peanun3oBaHbl, To K 2025 rogy
cymmapHoe norpebinenue TUBALL TonbKO B Iepe-
YKCAeHHBIX OTPAC/sX U TONBKO B POCCUM COCTaBUT
oKoJio 145 T B TOL,.

polymer, it is possible to intro-
duce technical carbon into its
composition, but this inevitably
worsens the physical-mechan-
ical properties of the material.
TUBALL allow to improve a com-
plex of properties of a material
with a minimum change in its
structure and composition. For
example, to achieve good anti-
static properties of the polymer,
it is sufficient to add about 0.01%
by weight of TUBALL.

Our nanotubes have a diame-
ter of several atoms and a micron
length. In the polymer matrix,
they create a three-dimen-
sional lattice that modifies its

properties. No other additives
can achieve such results. For
example, the required concen-
trations of multi-wall carbon
nanotubes are an order of mag-
nitude larger in comparison with
TUBALL, which leads to an inev-
itable change in the color of the
material. Only TUBALL nano-
tubes make it possible to obtain,
for example, a colored electrically
conductive silicone.

The efficiency of our nano-
tubes, even in small concentra-
tions, makes them economically
viable. TUBALL is the cheapest
solution in many cases, for exam-
ple for obtaining antistatic floors.

What are the applications of
TUBALL?

According to our estimates,
TUBALL is able to change 70% of
materials used in industry and
everyday life. These include, for
example, energy storage, ceram-
ics, composite materials, rubber,
paints and adhesives. At pres-
ent, the question is not where
TUBALL can be applied in prin-
ciple, but in what it is worth-
while to concentrate efforts,
since it is impossible to embrace
the immensity. As I mentioned,
we have created five laboratories
that develop new solutions in the
following areas:
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JOCTHXHM JIH 3TOT MMOKa3aTejb HCXOAs U3 COBpe-
MEeHHOH JTHHAMHKH PocTa Mpou3BoacTBa SWCNT?
Cynute camu: B 2014 romy Mbl CHHTE3HMPOBaIH 88 KT
HaHOTPY6OK, UTO COCTABUJ/IO IPUMEPHO 22% MHUPO-
Boro npou3sBoncTBa SWCNT, B 2015 rogy c o6remom
1,25 1 mu1 3aHsa1u 80% prIHKA, B 2016 roay ¢ 3,5 T -
90% prIHKaA, a B 2017 rofgy MBI y>ke peaJiM30Balu 5T
HaHOTPy6oK. Ec/IM yKa3aHHAs JUHAMHUKA IIPOJLOJI-
SKHUTCS, TO Ha Balll BOIIPOC MOXXHO [aTh IIOJIOXKHU-
TeJbHBIN OTBeT. PACCUUTHIBAS HA POCT PBIHKA, MBI
CTPOMM HOBYIO YCTAHOBKY CHHTe3a MOLIHOCTBIO 50 T
B IOJl U Y>Ke celyac pacCMaTpHBaeM CTPOUTEIbCTBO
3aBoja Ha 250 T B EBpore.

Kakue IpoeKTHI 110 ITPOMBINIIEHHOMY BHEIPEeHHIO
TUBALL peanH30BaHBI B Halllel CTpaHe H 3a py6e-
SKOM?

Ha poccHMCKOM pbIHKe MBI BeJleM cervac O0KOJIO
280 mpoeKkTOB, U3 HUX NpUMepHO 130 KOMIAHUH
AKTUBHO TeCTUPYIOT HAIIH A06aBKU U 40 pery-
nsapHo nmokynamoT TUBALL. B 4MC/IO IOCTOSHHBIX
3aKa34YHMKOB BXOAST IPOM3BOAUTENN AHTUCTATHYe-
CKHUX KOMIIO3UTHBIX TPY6 /IS YTrOJBHOM OTPACIIH,
B ToM uyuciae HIIII "Antuxk” (Buiick), HIIII "3CT"
(Ka3zanp) u "TpybonpoBonCrenCtpoin” (Ilepmb).
Komnanus "TatHedTh-IIpecckommo3ut” (Ka3aHs)
peanun3oBasa C Hallled IIOMOLIbIO IIPOEKT I10 BBIMY-
CKy KOMITO3UTHBIX €eMKOCTEH C aHTHUCTAaTHYeCKUMU
CBOMCTBAMHM [I/Is1 XpPaHEHHUS IIPOAYKTOB HedTelle-
pepaborku. Kommanus "AHHOH" (MOCKBA) HUCIIOIb-
30Bajia TUBALL npu co3gaHHUU aHTHCTAaTHYeCKHUX
MONHM3THU/IEHOBBIX eMKOCTeH. HallMMHU IOCTOSIH-
HBIMH 33aKa34YHMKaMHU SABJISIOTCA IIpUMepHO 80%
POCCHICKHUX IIPOMU3BOJHUTENEN aHTUCTATUYECKHUX
HaJ/IUBHBIX II0JIOB, BK/IOUYASI KOMIIaHUHK "T0xXxuM"
(MockBa), INCRI (MockoBcKkas 06i1.) U Ip.
HecKoJIBKO IIPOEKTOB HAXOASTCSI B BBICOKOM CTe-
IeHU TOTOBHOCTHU MU MIAHHUPYIOTCS K 3aMyCKy
B HauaJjle ciefymomero roga. Cpequ HUX COTPYA-
HHUYeCTBO B 06/1aCTH Pa3spaboTKU MOKPBITHH [
TeKCTHUIA C KOMIOaHHeHr "YaHMKOBCKUH TEKCTHIIB,
KOTOpasi SIBAseTCS KPYINHEHIIUM POCCUHMCKUM
MIPOM3BOJUTeENEeM CIIelTKaHeM. YCIeIHO Ipolle
CTafAuU 1ab0opaTOPHBIX SKCIIEPUMEHTOB U BBIIY-
CKa ONBITHO-TIPOMBINIJIEHHBIX MapTHH MPOeKT
Ha 3aBoje "JkpaH" (HoBocubHPCK), BRIITYCKAOIIEM
creknoTapy. 'K "CeBkabens' (CanKT-IleTepbypr)
BelleT TeCTHUPOBAHUE MPOBOASIIUX 3KPAHOB s
BBICOKOBOJIBTHBIX Kabeser. MHTepecHBIe IIPOEKTE

Is this achievable based on the

« thermosets, application of
nanotubes in epoxy, polyester,
formaldehyde and other res-
ins to create new generation of
composite materials;

« creation of thermoplastics with
improved properties using sec-
ondary extrusion;

« development of new elastomers,
including car tire materials;

e improvement of paints, var-
nishes and other materials
for decorative and functional
coatings;

* energy storage.

How do you assess the Russian
market for TUBALL?
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In Russia, the main segments for
us are the production of lead-acid
batteries (a yield of about 32 thou-
sand tons), composite materials (a
yield of about 500 thousand tons),
rubber products and plastics. In
the lead-acid battery segment,
we expect to increase our share to
30%, that is, every third battery
will be produced using TUBALL.
In the industry of composites and
in the production of rubber prod-
ucts, our goal is 10% of the market
If these plans are implemented, by
the year 2025 the total consump-
tion of TUBALL in only the listed
industries and only in Russia will
be about 145 tons per year.

current growth dynamics of
SWCNT production?

Judge for yourself: in 2014 we syn-
thesized 88 kg of nanotubes, which
amounted to about 22% of the world
production of SWCNT, in 2015 with
a volume of 1.25 tons, we occupied
80% of the market, in 2016 with
3.5 tons - 90% of the market, and
in 2017 we have already sold 5 tons
of nanotubes. If this dynamic con-
tinues, then your question can be
answered positively. Counting on
the growth of the market, we are
building a new synthesis facility
with a capacity of 50 tons per year
and we are already considering the



COMPETENT OPINION

peanusyiorcs B obnacTtu acdanbToB U LPYrUX
IOPOSKHBIX IIOKPBITHH, A1 KOTOPBIX pa3pabarsl-
BaeTCs MOOUQHUIIMPOBAHHBIN OUTYM.

YTo KacaeTcs MUPOBOIO PhIHKA, TO IIPUBEAY ABa
dakTa: 6onplIe IOJIOBUHB MHUPOBBIX IPOU3BOLU-
Tejer aBTOMOOMIBHBIX IIMH SBASIOTCS HAaIUMU
MapTHepaMH, a KPyIHeHIIUMU NOTpebUTeNsIMU
TUBALL, obecriedyuBamIIMMHU bojiee II0I0OBUHBI Ipo-
IasK, IBJISIOTCS KOMIIAHUHU I10 IIPOHU3BOACTBY 3JI€K-
TPOXMMHUYECKHUX HCTOYHHUKOB TOKA ~ TUTHH-HOHHBIX
AKKYMYJISTOPOB.

Kaxkue penmieHHs npeajiararTCsa IIPOU3BOSHTE/ISIM
JTUTHH-UOHHBIX aKKyMY/ISITOPOB?

MEI BBIITyCKaeM MPOBOASINYO 06aBKy A1 aKTHUB-
HOIO Bel[eCTBa AKKYMYJIATOpa U POJbry Oasd
3/IeKTPOJOB C HOKPHITHEM, COLEPsKAIIHUM HAHO-
TpybKku. [IpoBoasmas gqobaBka HeobxoguMa A
TOrO, YTOOBI 3alIyCTUTh 0OPATHUMYI0 XUMHUUYECKYIO
PeakuMio MPU MCIIOJAb30BAHUU aKKyMYIATOpa.
Jlo mocnenHero BpeMeHHU TaKue B0OaBKHU fmena-
JIMCh Ha OCHOBE TeXHHUYECKOI0 yriepojaa, HO, eClIu
y mocCJieHero mokasaTe/b IJIOMIAAM IIOBEPXHO-
CTH cocTaBaseT 60-80 m?/r, To y SWCNT oH mgocTu-
raer 1000 M?/r. brarogaps 3aMeHe TeXHHUYECKOTO
yriaepojla Ha HAHOTPYOKHM U MpHMeHeHUIO Halllel
GOnBrY A1 3JIEKTPOLOB MOKHO CyIIeCTBEHHO yBe-
JTUYHUTH MOLUIHOCTh K JOJATOBEYHOCTbh aKKYMYJIs~
TOpa.

KakoBbl mepcneKTHUBBI HCIoab30BaHHs1 TUBALL
B IPOH3BOJCTBE KOMIIO3UTOB?

B HacTosdmlee BpeMs Ha [0/ IIPOHU3BOLUTE-
neld KOMIIO3MIIMOHHBIX MaTepHaJIoB IPHXO-
ouTcsa Oo 30% HamuX IpoAa’k B MHpe U [0
60-70% - B PoccuH. B IIpOIJIIOM IOy OCHOBHOH yIIOD
B pa3paboTke H06aBOK mesancs HA MOBbIIIEHUH
3JIeKTPOIPOBOAHOCTH KOMIIO3ULIMOHHBIX MaTepHa-
7I0B, Ceryac NPHUOPUTEeTHOM 3aJadel CTalo YBeau-
YeHHe IIPOYHOCTH. MBI y>kKe Hay4YHJIMCh IIOBBIIIATh
IIPOYHOCTh KOMIIO3UTOB Ha 15-35% mpu BBeJeHUHU
COTBIX [I0JIe} IIPOLleHTa HAaHOTPYDOOK, CIeqyoImUui
mar - yly4lleHHe MMeIHUXCd KOHLeHTPATOB,
4TO6Bl IPUPOCT IMPOUHOCTH AocTUTral 80-100%.
EcTb IpeAIOChIIKH, UTO 3Ta 3a/a4da OyJeT pelleHa
y>Ke B C/IeYIOIIeM TOay.

KakHe TexHOJIOrH4YecCKHe CEepPBHCHI IIpeajaraer
OCSiAl 3aka3zuukam?

M3l npegocTaBiasieM becriaTHBIE obpasel maTe-
puana s TeCcToB, pa3pabaTeiBaeM peKOMeHJa-
LKHU 1o BHeapeHHUI0 TUBALL B IPOKM3BOACTBEHHBIN
IIpollecC ¥ OKa3blBaeM TeXHOJIOTHYeCKYIO oA Lep-
SKKY Ha IJIomafgKe 3aKa3yMKa CHAaMU COTPYAHHU-
KOB IoJpa3jie/eHUs pa3paboTku mpoaykToB. CaMo
cob0M, 3aKa34YUKH MOTYyYIAOT BCIO HEOOXOLUMYIO
JNOKYMeHTaLHIO0, BK/Il04asi CepTUUKATHI Oe30IIacHO-
CTH, TeXHOJIOTHYeCKHe UHCTPYKIIUHU U T.[,.

EcTh TH BO3MOXHOCTh IOBBIIIEHHSI KadyeCTBa
H CHHKeHH s cTouMmocTH TUBALL?

M3l y>ke BBIIIYCKaeM HAaHOTPYOKHU BBICOKOTO Kade-
CTBa, TOPa3/0 BhIIIE CPeHEero II0Ka3aTeis I10 PhIHKY.
YucToTa CHHTe3UPyeMblX HAHOTPYOboK TUBALL 6oree

construction of a 250-ton plant in
Europe.

What projects for the use of
TUBALL in the industry are imple-
mented in Russia and abroad?

In the Russian market, we are now
conducting about 280 projects, of
which about 130 companies are
actively testing our additives and
40 regularly buy TUBALL. As for the
world market, I will give two facts:
more than half of the world's auto-
mobile tire manufacturers are our
partners, and the largest consum-
ers of TUBALL, which provide more
than half of sales, are companies
producing lithium-ion batteries.

What solutions are offered to
manufacturers of lithium-ion
batteries?

We produce a conductive additive
for battery electrode slurries and
a foil for electrodes coated with
nanotubes. A conductive addi-
tive is necessary in order to trig-
ger a reversible chemical reac-
tion when using a battery. Until
recently, such additives were made
on the basis of carbon black, but
if the latter has a surface area
of 60-80 m?/g, then for SWCNT
it reaches 1000 m?/g. Due to the
replacement of carbon black with
nanotubes and the use of our foil
for electrodes, it is possible to

significantly increase the power
and durability of the battery.

What are the prospects for using
TUBALL in the production of
composites?

At present, composites producers
account for up to 30% of our sales
in the world and up to 60-70% in
Russia. Last year, the main empha-
sis in the development of additives
was on increasing the electrical
conductivity of composite mate-
rials, now the priority task is to
increase the strength. We already
know how to increase the strength
of composites by 15-35% with the
introduction of hundredths of a
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KOMNETEHTHOE MHEHME

80%, 4TO JOCTATOYHO JJIs1 6GO/NBIIMHCTBA IIPUMeHe-
HHUH. [I7151 OCTaJIbHBEIX IIPOAYKTOB MBI IIpe/jaraemM
HaHOTPYOKH pa3TUYHOM YUCTOTHI - 10 99% - B 3aBU-
CHMOCTH OT TpebOBaHU I UHYCTPHH.

CHukeHHe cToUMOCTH TUBALL B HacTosIee BpeMs
HeaKTya/IbHO, II0CKOJIbKY, I10 IIPOrHO3aM, y>Ke B CJie-
AyIOIeM IOy Mbl MOKEM CTOJIKHYTBCS € feGULIMTOM
MaTepHaJa - HallluX [IPOM3BOACTBEHHBIX MOIHOCTEH
He XBaTHUT, YTOOHI yAOBIETBOPUTD PACTYIIHUH CIIPOC.
CoOTBeTCTBEHHO, BOIIPOC O CHM K@HHH LIeHBI [I0Ka He
CTOUT. B JONIrOCpOYHOM IepCIIeKTHBE IleHa Ha HaHO-
TPYOKH yIafeT C 3aI1yCKOM HOBBIX YCTaHOBOK.

KakoBBI II/TaHBI Pa3BUTHS KOMIIAHHH?

Bo-11epBBIX, Ilepef HAMU CTOUT 3a/1a4a IIOBBIIIEHH S
06eMOB CHHTe3a, KoTopas bymeT pemreHa C 3amy-
CKOM HOBOM 50-TOHHOM YCTAaHOBKH. Bo-BTOpBIX, A/
pa3paboTky HOBBIX KOHIIEHTPATOB HEOOXOLMMO pac-
WU PSATh 1abopaTopru. YTo KacaeTcsi KAUeCTBEHHOI O
yIy4LleHus IPOAYKIIMH, TO CeHUac aKIeHT [elaeTcst
Ha HCCIef0BAHUM BIHSHUS HAaHOTPYOOK Ha IIpo-

YHOCTb MaTePHAJIOB B PA3JIMYHBIX CpefaX. MeHHO
C 5TUM HallpaBJIeHHEeM MBI CBA3bIBaeM CAe YU NN
IIPOPBIB B 00/IACTH yIyUIIeHUs CBOMCTB MaTepHaJIoB
c nomoibo TUBALL.

Hackonbko npo4yHo n1uaepcTrBo OCSiAl Ha peIHKe
SWCNT?

MBI co3alK OOCTATOYHO CYIIeCTBEHHBIH OTPHIB
OT KOHKYPEHTOB, U IIOKa 5 He BUXXY IIPeIIOCHIIOK
K ero COKpaleHHIo. Jlaxke ecid KTO-TO pa3paboraer
TeXHOJIOTHIO CHHTe3a, KoTopas byneT cpaBHMMA
C Halllek, eMy IPUeTCs MOTPATUTh HeCKOILKO JIeT
Ha OCBOeHMe IIPOX3BO/CTBA KOHLIEHTPATOB X BBIBO/L
IIPOAYKTOB Ha PHIHOK B yCJIIOBUSIX CHHKeHUS LieH.
ITpu 3TOM MBI He CTOMM Ha MecTe, IIPOJoJ/IKaeM pas3-
BHBATh U Y/IY4IlaTh HAIIM TeXHOJIOIUH U IIPOAYKTHL.
Jlymaro, uto B brskannire rogsl OCSiAl 6ymeT ymep-
SKHBATh TUAEPCTBO HA PHIHKE.

Humepsoto: Imumpuii Tyduaun
Pomo Ha 06n03kKy npedocmasaero komnanueii OCSiAl

percent of nanotubes, the next step
is the improvement of available
concentrates, so that the strength
gain reaches 80-100%. There are
prerequisites that this task will be
solved in the next year.

What services does OCSiAl offer to
customers?

We provide a free sample of mate-
rial for tests, develop recommen-
dations for the implementation of
TUBALL in the production process
and provide technological support
on the customer's site by the forces
of the product development depart-
ment. Of course, customers receive
all the necessary documentation,
including safety certificates, tech-
nological instructions, etc.

Is it possible to improve the qual-
ity and reduce the cost of TUBALL?
We are already producing nano-
tubes, the quality of which is
much higher than the average for
the market. The purity of TUBALL
is more than 80%, which is enough
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for most applications. For other
products, we offer nanotubes of dif-
ferent purity - up to 99% - depend-
ing on the requirements of the
industry.

The reduction in the cost of
TUBALL is currently irrelevant,
because, according to forecasts,
next year we can face a deficit of
material and our production capac-
ity will not enough to meet the
growing demand. Accordingly, the
question of reducing the price is not
worth it. In the long term, the price
of nanotubes will drop with the
launch of new plants.

What are the plans for the compa-
ny's development?

First, we are faced with the task
of increasing the volume of syn-
thesis, which will be solved with
the launch of a new 50-ton unit.
Secondly, for the development of
new concentrates it is necessary to
expand the laboratory. As for the
qualitative improvement of prod-
ucts, now the emphasis is on the

study of the effect of nanotubes on
the strength of materials in vari-
ous media. It is with this area that
we connect the next breakthrough
in the field of improving the prop-
erties of materials with the help of
TUBALL.

How strong is the leadership of
OCSiAl in the SWCNT market?

We created a significant enough gap
from competitors, and so far I do not
see the prerequisites for its reduc-
tion. Even if someone develops a syn-
thesis technology that will be com-
parable to ours, he will have to spend
several years mastering the produc-
tion of concentrates and bringing
products to the market in conditions
of lower prices. At the same time,
we do not stand still, we continue to
develop and improve our technolo-
gies and products. I think thatin the
coming years OCSiAl will maintain
the leadership in the market.

Interview: Dmitry Gudilin
Photo on the cover provided by OCSiAl



OTEYECTBEHHAS PA3PABOTKA NMOBbICUT KAYECTBO NMPOBEAEHNS AHECTE3UN

Hapko3Ho-ObixamenbHbiii annapam "Opdell”

Cneumanuctamu CM6MITY “19TU" B Koonepauun ¢ netepbyprckuM npesnpus-
Tvem MAO "KpacHoreapgeew" npoBOANTCS paboTa Mo CO34aHNI0 COBPEMEHHOMO
ABTOMATV3MPOBAHHOIO MEAMLIMHCKOTO KOMMNIEKCA, KOTOPbIA CyLLECTBEHHO MOBbI-
CUT KQ4eCTBO MPOBEAEHMS aHeCTe3NN.

BbinonHeHWe npoekTa CTano BO3MOXHbIM 61aroAaps MoayYeHnio npeanpu-
ATUEM TOCYAAPCTBEHHOM cybeuann (MocTaHoBeHme MpasuTenbcTea PO Ne 218
o 9 anpens 2010 1., gorosop Ne 02.G25.31.0192).

Komnnexc AomkeH cTaTh BKHLIM MOAYAEM YXKe UCMOAb3YeMOro B MeaULMH-

CKOWM MpaKTUKe HApKO3HO-AbIXaTenbHoro annapara "Opdeir”, NpoM3BOAMMOrO
MAO "KpacHorBapieeu'. Annapat "Opdei" no3BonseT NpoBOAUTL WMHrans-
LIMOHHYIO aHECTe3t0, peanu3oBbIBaTb PasfyHbIe PEXUMbI MPUHYANTENLHON
11 BCIOMOraTeIbHON BEHTUASLMMN NIETKNX, @ Takke CaMOCTOSTENLHOTO AbIXaHMS
C MOCTOSHHBIM MONOXMUTENbHLIM AABAEHWEM B AbIXaTebHbIX NYTAX. BKioyeHne
pa3pabatbiBaemoro Komnaekca B cocTa "Opdes” BbiBeeT 3TOT HApKO3HO-
[AbIXaTelbHbIA annapar B YWACIO JIyYWMX MUPOBLIX CUCTEM aHANOrM4YHOr0
Ha3HaueHus.

Wcnonb3yemble CerofHs B OTEYECTBEHHOM MEAWLMHE WCMapuTenn MoryT
paboTaTb TONbKO C OAHWM BMAOM AHECTETMKA. B Clyqae KpUTMYECKuX CuTya-
LA B MpoLecce onepauum bbiCTpast 3aMeHa aHeCTeTMKA B HUX HEBO3MOXHA.
PaspabarbiBaemblit CTI6M3TY “I3TU" ucnaputens byaet cnocobe pabotatb npa-
KTUY4eCKM CO BCEMY MPeACTaBAEHHbIMM HA PbIHKE aHECTETUKaMM, a TaKOKe M03B0-
JIUT NPOM3BOAMTB WX ONEPATMBHYIO 3aMeHY B Cy4ae He0bX0AMMOCTH.

Mo cnoBam accucTeHTa kadempbl 3NEKTPOHHLIX MPUBOPOB 1 YCTPOWCTB
Bnagumupa lepacumoa, pa3pabarbiBaeMblii MHHOBALMOHHBIA KOMMNEKC 0bec-
MeYnuT AO3MPOBAHHOE BIIIOHEHME AHECTETUKA B AbIXATE/bHYIO CMeCh, MOCTY-
MAIoLLYI0 M3 HAPKO3HOTO anmapara, a Takke KOHTPOab My6UHDLI CHA MauyeHTa
Ha 0cHoBe 06paboTky HdOpMaLMK 3HLedanorpada, perucTpupyHoLLEro akTyB-
HOCTb TOMOBHOTO MO3ra. llepeyncneHHbe BO3MOXHOCTA 6yayT peann3oBaHbl
B Poccuy Briepsble.

Crerary “smm"

PA3PABOTKA HOBOTO IU3ANHA AN YA3 NATPUOT 2020

C Lie/bI0 MOBBILIEHNS HAY4HO-TEXHUHECKOTO YPOBHS 1 KOHKYPEHTOCMOCOBHOCTM
NPOAYKLMI POCCHICKOI aBTOMOBUALHON MPOMBILIEHHOCTH, COKPALLEHNS Tex-
HUYECKOA 1 OpraHu3aLMOHHO-METOR0NOTNYECKOM 3aBUCMMOCTM W OTCTABaHMS
OT /JWAEPOB MVPOBOTO aBTOMODMNECTPOEHNS, 3anylieHa KOMMeKCHas mnpo-
rpamMma pasBuTys cemeitcTea aBTomobunei YA3 Marpuor 2020.

AKTMBHOE y4acTve B peann3auuv Nporpammbl MPUHMMAIOT CMIELMAINCTDI
"LleHTpa KOMMbIOTEPHOTO MHXMHUpHHTa' (CompMechLab) CaHkT-TeTep6yprekoro
MONMTEXHNYECKOTO YHUBepcuTeTa Metpa Benwkoro, obnajaiouime KOMMETeH-
LMSMIA MMPOBOTO YPOBHS M YHUKQ/IbHBIM MHOFONETHUM OMbITOM BbiNOMHEHMS!
HWUOKP ans 0Te4eCTBEHHbIX M 3apyHEXHbIX BbICOKOTEXHOMOTMYHBIX aBTOMO6ME-
CTPOUTE/IbHbIX KOMMAHNIA.

CneumanucTbl LieHTpa pa3paboTaloT HoBbli 0611k aBTomMobuns YA3 Marpuot
2020, KoTOpbIA BYAeT COOTBETCTBOBATb MMPOBOMY YPOBHIO W TEHAEHLMAM

B [M3avHe, Taloke BYAYT ynyyiweHbl noTpebuTenbckue CBOWCTBA ABTOMOOMAS
B YaCTVN YCTOWYMBOCTM, YMPABNSEMOCTM, MIABHOCTY XOAA U KOMQOPTa, MOBbI-
LIeHa MaccuBHast 6e30MacHoCTb.

Mp1MeHeHNe MepefoBbIX METOAO0B MAPAINENLHOMO MHXUHUPHHIA, LMdpo-
BOT0 NPOEKTUPOBAHWS U BUPTYIbHBIX UCMbITAHUIA MO3BOAST YCKOPUTB Y YAeLle-
BUTb MPOLIECC pa3paboTku HOBOrO aBTOMOBUAS, A TAKOKe COKPATUTL CPOKY MOAT0-
TOBKY BbICOKOTEXHOIOMYHOTO MPOM3BOACTBA HOBLIX MOJENEN.

Yyactue cneumanvctoB CompMechLab B npoekTe CTano BO3MOXHbIM 61aro-
[apsi BbAENEHMIO Ha ero pean3aLuio rocyAapCTBEHHON Cybcuanm B COOTBETCT-
BUM ¢ MoctaHosneHuem MpasuTenbctea PO Ne 218 ot 9 anpens 2010 roga (aoro-
Bop N2 03.G25.31.0233).

CompMechLab CI6rTY
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