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Zentallium®, ZoLiBat®, H2Tank2Go®-modules & ZE-power plant
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This presentation is focusing on transportation and energy requirements and corresponding materials
solutions. As for the basics of all given applications, Zoz High Kinetic Processing (HKP) technique
and equipment will be explained and general applications such as ultra high performance cements
(UHPC) or ductile metal flakes (DMF) and in detail the following examples given:

Saving energy in transportation starts at saving weight to be carried. Here the light-weight material
Zentallium® will be discussed which represents Al-base materials reinforced by Carbon Nanotubes
(CNT / Baytubes®) which does achieve mechanical properties similar to common steel. Zentallium®
has been granted by the Materialica-Award 2010 and has been developed in cooperation with Bayer
MaterialScience and TFB. Commercial High Kinetic Processing (HKP) is applied to reduce the grain-
size of the Al-matrix to nanometric scale and CNTs are utilized to hinder grain-growth during
subsequent consolidation by hot extrusion. In brief also other materials with incorporated “grain-size
control” such as alumina-SiC and other materials with incorporated CNTs such as CarboWood® and
alumina-CNT will be shown and explained as well.

The battery sector is economically one of the business areas of major importance for Zoz. In the past,
processing routes for electrode materials have been developed and particularly HKP equipment is
supplied to major manufacturers in the Li-lon field. Since Zoz cannot do what Zoz customers are
doing, it has been decided to not to make any electrode material but to complete a full battery
(ZoLiBat®) within a public funded project. The already available Zoz-Lithium-Battery will be
discussed and explained.

Since large chemical energy storage systems are very much limited in particular in gravimetric energy
density, problematic in environmental aspects and for the foreseen future cannot meet any cost-
requirements, Zoz is focusing on H2-storage solid state materials-systems and has been involved in a
number of corresponding research projects in the past. Insofar Zoz has been moving from equipment
supply for achieving in this case a large surface of grain boundary (by nanostructure, HKP) to
manufacturing H2-storage tank systems (H2Tank2Go"). These systems will be explained with respect
to materials characteristics, performance and cost where MOT-approval is already expected within this
year by German TUEV.

Understanding that a major barrier for introducing innovation is the market acceptance, a natural goal
would be to generate such market in a way that one can impact the consumer behaviour by themselves.

This has been the major driving force for Zoz to found a new business unit called Zoz Mobility.
Motivation and goals are on short term to create a new market sector & network by supplying
reasonable electro-mobility and utilize Zoz lightweight-, battery- and hydrogen-technology under
commercial condition. In April 2011, the first vehicle powered by a PEM fuel cell utilizing
H2Tank2Go" has been released and 4 months later the ZoLiBat®™-driven vehicle isigo1.0-ZLB came
on the market. The hydrogen vehicle isigo”H2.0 is claimed to be the first economic H2-vehicle



Zoz Tel. No.: +49-2762-9756-0Rusnanotech 2011b Abstract S. Potapov Dr. Zoz E+R.doc.DOC
Group  Fax No.: +49-2762-9756-7 page 02/03

commercialized ever which will be realized after MOT-approval within 2012. Vehicles and
technology will be explained and special attention will be given to compare hydrogen/FC- and battery
powered vehicles concluding that we cannot expect battery driven automobiles at a range larger than
100 km in the near and mid-term future.

Since all “green” and “blue” vehicles can only fulfil their mission, if energy and hydrogen is generated
under emission-free condition, this presentation will conclude with calculation and demonstration of a
near-future project for a De-central Zero Emission Power generation Plant (ZEPP) for continuous and
lasting electricity and hydrogen basic supply at Wenden as well as at Neustadt/Saale in Germany.

For the materials parts, characteristics will be given by SEM, XRD, TEM, tap-densitometry (TD),
laser diffraction, chemical analysis and MPT.
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Zentallium®, ZoLiBat®, H2Tank2Go®-moayan & ZE->Heprerndyeckasi CTaHIUs
- HaHOCTPYKTYPBI A1 CHUKEHHMS IMHCCHHU Fa30B, OyyLIero TPAaHCNOPTA M JHePreTHKH -
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Ora mnpeseHTanust (OKycHpyeTcs Ha TPAHCIOPTHBIX CHCTEMaxX, MOTPEOHOCTAX B DSHEPIUU W
COOTBETCTBYIOIIMX PEIIEHUAX B OONAacTH MarepuaioB. YTO KacaeTcs OCHOBBI BCEX IPUBEIECHHBIX
MPUIIOKEHNH, OyIeT paccMOTpeHa TEXHOJOTHS M 00OpYyJOBaHHWE BBHICOKOKMHETHYECKOH 00paboTKH
Zoz (HKP) a Taxxe obuiue mpmiiokeHns Takue Kak ynbTpa mpoussii nemenT (UHPC) mmn xmonbs
koBkuX MetauioB (DMF), u B meTansx paccCMOTpPEHBI CIEAYIOIINE IPUMEPHI:

CoxpaHeHrne TOTpeOJeHHS JHEPrHHM B TPAHCIOPTHBIX CHCTEMaxX HAYMHAETCS C COKpAIleHHUs Beca
caMHX TPAHCIOPTHBIX cHCTeM. B 3ToMm 1urane Oyzmer oOCyXAaTbcs MaTepHal C JIETKIM BECOM
Zentallium®, KoTOpbIii sBISETCS MaTepuaioM Ha OCHOBE ATIOMMHHSA U YCHIEH YyIJIEpPOIHBIMH
Hanotpyokamu (CNT/ Baytubes®) u o0jamaeT MEXaHWYECKHUMH CBOWCTBAMH CXOIHBIMH CO
cBoiicTBamu crtamu. Zentallium® 6su1 Harpaxaen mpemmeii Materialica-2010 u 65L1 paspaGoTan B
COTpyIHHYECTBE ¢ moapasneneHueM Bayer MaterialScience m TFB. [lms Toro 4to0BI COKpaTUTH
pasMep  3€pHa  aMIOMHHHEBOM  MaTpHIbl  IPHMEHSUIOCH  KOMMEpYeckoe  00O0pyJoBaHHe
BBICOKOKHHETHUYECK0i 00paboTkn, YHT mcnonb30Banmuch UIst TOr0 YTOOBI IPEJOTBPATUTE POCT 3€pPeH
IpH TOCHEAyIomel KOHCONMMIAMK. Bkparme Takke apyrue MaTepuanbl, KOTOPHIE IOIy4aroT
METOJOJIOTHEH «KOHTPOJIS pa3Mepa 3epHa» Takue Kak amoMuHuil - SiC W Jpyrue Marepualsl,
koTopsie comepkar YHT, takme kax CarboWood® wu amomummit-VHT Gyayr Takke
MPOJAEMOHCTPUPOBAHEI C TIOSICHEHHEM UX CBOMCTB.

CexTop OaTapeil 5JKOHOMUYECKH SIBISIETCS] OTHOM M3 Hambosee BaXXHBIX OM3HEC IUIOMAI0K sl Zoz. B
IponUIOM OBUIM pa3paboTaHbl TEXHOJOTHYECKHE MApUIPYTHI IS TPOU3BOJACTBA DIEKTPOITHBIX
MaTepuanoB, Takxke perysipHo noctasagercs HKP obopynoBanue ais riIaBHBIX MPOM3BOAWTENEH B
obnmactu Li-nonnbix Oartapeil. [lockonbKy Z0z HE MOXKET JenaTh BCE TO YTO JENAIOT €ro KIUEHTHI,
OBLJIO PEIIeHO HEe OTPAaHUYMBATHCS MPOU3BOJICTBOM TOJBKO IIIEKTPOJHBIX MATEPHATIOB HO BIIOKHUTHCS
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B pa3paboTKy NpOM3BOACTBA Bceil OGartapem (ZoLiBat™) B paMKax CO3JaHHOTO I STOH Ieu
aKIMOHEepHOTO mpeanpusaTus. Jlamee B 3TOH mpe3eHTanMH OYAYT PAacCMOTPEHBI U OOBSICHEHBI
napaMeTpsl Zoz-TUTHEBBIX OaTapeil.

[Tockonbky OoJbIINE XUMHUYECKHE CUCTEMBI XPAaHEHHSI SHEPTUU OYeHb CHIIBHO OTpaHHYEHBI OCOOCHHO
B CMBICIIE TPaBHUMETPHUYECKOI IUIOTHOCTH JSHEPrHH, SBIAIOTCS BeChbMa MPOOJEMHBIMH B CMBICIE
OXpaHbl OKpYXKaloIIeld cpeasl 1 B 0003puMoM OyayIieM He CMOTYT yJIOBJIETBOPUTH TPEOOBAHMAM 110
CHIDKEHHUIO CTOMMOCTH, KOMMAaHHS Z0z pemmia (OKyCHpPOBAaThCA HAa CHUCTEMax TBEPAOTENBHOTO
XpaHEeHHs BOAOPOJa M B HEJaBHEM IPOIUIOM NPHHsUIA yyacTHe B pAne pazpadotok. Taxum obpazom
KOMIaHus Z0Z JOBWXKETCA OT MPOCTOH IOCTaBKM TEXHOJOTHYECKOTO 00OPYJOBAaHHS MO3BOJISAIOLIETO
JOCTUTATh B JAaHHOM cCllydae OOJBINOI IUTOIIAAN MOBEPXHOCTH 3€peH (IIOCPEACTBOM HAHOCTPYKTYP,
HKP) k mpoH3BOACTBY BOAOPOIHBIX aKKyMyIsTopHEIX cucteM (H2Tank2Go" ). Dt cucrems GyayT
o0cyXJaThCcs YUUTHIBasE XapaKTEPUCTUKH MaTEPUAIOB, TapaMeTpPhl CUCTEMBI M €€ CTOMMOCTH. OTH
CHCTEMBI B 3TOM TOY AOJDKHBI poiiTH ceprudurannio MOT nemernkum noapasnenennem TUEV.

ITornMas 9TO TJIAaBHBIM NPETSTCTBHEM I BHEJAPEHUS WHHOBAILMH SABISETCA NMPHHATHE UX PBIHKOM,
€CTECTBEHHOMW IIENTBI0 MOTJIO OBl OBITH JKEJTaHWE CO3[aTh TAaKOW PHIHOK TaKUM 00pa3oM 4TOOBI MOYKHO
OBIJIO CaMUM BIIMATH Ha MOBEJCHUE MOTpeOuTenei. JTo XKenanue ObUIO TTABHON IBIDKYIIEH CHIION
JUId KOMHAaHWKM Zoz dYToObl OCHOBaTh HOBOe mojpasaeneHue Zoz Mobility. B Ommxaiimeit
MEPCIeKTHBE MOTHBALIMEH M LENBIO SBJISETCS CO3/[aHHE HOBOTO PHIHOYHOTO CEKTOpa M CETH MPOJaax
JJEKTPO-MOOMIBHBIX CPEJICTB MEPEABM)KEHHS W HWCIOIB30BaTh NMPH 3TOM TEXHOJOTHH Z0Z st
CHIDKEHHS Beca, /Ul CO3AaHus OaTtapeil 1 BOZOPOAHBIX aKKyMYJISATOPOB B KOMMEPUECKHX YCIOBUAX. B
anperne 2011 ObUTO BBIMYIIEHO IEPBOE TPAHCIOPTHOE CPEACTBO C HCTOYHHKOM OJHEPrHHM Ha
TOIUIMBHBIX 31eMeHTax PEM 1 ¢ UCHONb30BaHHEM aKKyMYJISTOPOB BOJLOPOAA H2Tank2Go" u CIIyCTH
YeTEIpE MeCSIla HAa PHIHOK OBLT BBIBEJEH IEKTPO-cKyTep isigol.0-ZLB ¢ Garapesmu ZoLiBat” .
Bonopoansiii  ckyTep isigo®H2.0 SIBIIIETCS  TEPBBIM  KOMMEPLWIM30BAaHHBIM HKOHOMUYHBIM
BOJOPOAHBIM TPAHCIIOPTHBIM CPEACTBOM, pealu3alisi KOTOPOTO0 HAYHETCS IOCie CEepTH(HUKAINH
MOT B teuennn 2012 roga. OTu TpaHCTIOPTHBIE CPENICTBA M TEXHOJIOTHS OyAyT pAaCCMOTPEHBI J1ajee B
MpEe3eHTallMH, OCOOEHHOE BHHMAaHHE OyJeT YJeNeHO CpaBHEHHWIO TPAHCHOPTHBIX CPEJICTB
HCIOJIB3YIOINX BOJOPO//TOTUIMBHBIA 3JIEMEHT M MCIIONB3YIONINX OaTapen ¢ KOHEYHBIM BBIBOJIOM UYTO
B ONrKalmivie TOABI HE CTOUT OKHIIATH MOSBIICHUS aBTOMOOMIEH Ha OaTapesx C 3amacoM xoaa Ooiee
100 xm.

Takum 00pa3oM B 3TOH Ipe3eHTalMU OyIeT MOKa3aHO YTO BCE «3EJIEHBIE» TPAHCIOPTHBIE CPEACTBA
MOTYT ONPABJATh OKUAAHUS €CIIM SHEPTUS U BOAOPOA OyIyT BEIpaOaTHIBATHCSA B «0€3 IMHCCHOHHBIX)
YCIIOBHSIX, C pacueTaMH M JE€MOHCTpalHed 3alJlaHMpOBAHHOTO K pealn3aluy B Ommkaifmei
MEPCIIeKTUBE TPOEKTa CTPOUTENHCTBA JEIEHTPATN30BAaHHON D3HEPreTHYecKoil 0e3 3MHCCHOHHOM
crauiuu (ZEPP) nnms mocTosHHOTO CHaOXEHHS DJICKTPUYECTBOM M BOIOpoAoM B Bennene u
Hrromranre/Caane B ['epmanun.

g marepuanoB OyayT mpuBeneHs! xapakrepuctuku noinydenasie SEM, XRD, TEM, TD, nazepHroii
nudpaknuel, XuMu4eckuM aHaimzom u MPT.



