Bu3ur Belgaromuxcs yuyeHbIx EBponbl B
jJaooparopuu B.U.Ilerpuka

Haunnasi ¢ 27 suBaps u no 1 dpeBpans 2013 r. geseramusi yueHbix u3 I'epmanum,
HIBeiinapun, ®panuuu, Ascrpuu, Hranuu, [loabmu 3HAKOMMWIACH ¢ OTKPBITUSIMU
u n3ooperenussmu B.U. Ilerpuxka.

PesyabraroM MHOroserHux wuccienopanuii akagemuka B.M. Ilerpuka craja
pa3padoTka peBOJIOIUOHHOM, ra30()a3HOl TEXHOJOTHM BblJIeJeHHUS U pa3iesieHus!
METAJIVIOB IVIATHHOBOM IPyNIIbI
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TpaguuuoHHbie
TEXHOJIOTMYECKHE CXeMBI
MO0JIyYEeHUS] METAJJI0B
IVIATHHOBOW I'PYIIIbI
HACYUTHIBAIOT AECATKH
B3aMMOCBSI3AHHBIX OIlepanui
¢ MHOT'OYHCJICHHBIMH
00opoTaMu pacTBOPOB H

NPOAYKTOB,

€ IIOCTENEeHHbIM Bbl/IeJICHHEM
TeX ONepauui, U3 KOTOPbIX
HENOCPEICTBEHHO MOXKHO
BbI/ICJIMTH OYHMILIEHHbIE
IUIATHHOBBIE MeTaJLIbI. Bech
LHMKJ 3aHUMAaeT HECKOJIbKO
MecCHLEeB.

Pa3paborannas B. Ilerpukom razogaznasi TeXHOJOTHs COCTOUT BCEro U3 Tpex
onepanuil U MO3BOJISAET MPOBECTH UX BCEr0 JIMUIb 32 HECKOJIbKO YaCOB.
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Co31aHa 1eMOHCTPALMOHHAS YCTAHOBKA MO3BOJIAIOIIAS NIEPEBECTH IJIATHHOBbIE
MeTaJJIbI B ra3og)a3zHoe COCTOSIHAE, B HENPEPbIBHOM peKuMe Pa3ie/iuTh UX U
HAHECTH B MHAMBHUIYAJbHOM BH/IE€ WM B 32JJAaHHOM COCTABE HA HOCUTEJIb C CTPOro
3aJJaHHBIMH pa3MepaMu YacTul oT 10 NM 10 CIIOIIHOr0 MEeTAJLIIMYEeCKOI0

NOKPBITHS.

anaB.ﬂeHne TEXHOJOTHMICCKHMH IIPOLECCAMU OCYLIECTBJIACTCHA OIIEPaATOPOM
AUCTAHIIMOHHO.

TexHoJ0ruYecKas cxemMa BBIICJICHUSA U PasaeJICHUA METAJJI0B IJIATUHOBOM
rpynibi Fa30(l)a3HLIM METOAOM OCHOBBIBACTCH HA CIIOCOOHOCTH IJIATHHOBBIX
3JIEMECHTOB Oﬁpa3OBblBaTb C ONIPEACJCHHBIMUA XUMHYECCKUMHU JJIEMEHTAMHU
JETY4Yn e KOMILICKCHI.

IIpu 3TOM CHJIbHBIE PA3InYus PU3UKO-XMMHYECKUX CBOWCTB
IVIATUHOBBIX METAJVIOB MO3BOJISIIOT Pa3ieJuTh BCe METAJLIbI
U BbIJICJIUTh UX B MHAUBUAYAJIbHOM BU/I€¢ HA OCHOBE
Pa3sHUIbI TEMIIEPATYP Pacnaga XUMHUYECKUX KOMILJIEKCOB.



IlnaTuHOBBIE MeTAJLIBI M3 Ia30B0M (a3bl, MOTYT OBITH OJIy4YeHbI B BH/IE
MeTAJJI0B (IPHU 0CAKICHNUH HA HATPETYI0 OBEPXHOCTh UJIM B BU/E
HAHOPa3MEePHbIX MOPOUIKOB MPH MOAAYe MVIATHHOBbIX KOMILIEKCOB B
HAI'peThlii ras).
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Karaauszaropsl

I'azogazubiii MeTOX BBIICJACHUS W PpasjejieHUus META/IOB IUIATUHOBOW  I'PYNIbI
OTKPBIBAET HOBYIO 3py B 00/1aCTH NPOU3BOACTBA KaTtaau3aropos. Ha ocHoBe 1aHHoi
TEXHOJIOTUM MOJIyYeHbI KaTaJu3aTophl 1Sl He(PTAHON, aBTOMOOMIBLHOM, ra30BOl U
XHUMHYECKOH INPOMBIIUIEHHOCTH € HEJOCTHKUMBIMH pPaHee KaTaJUTHYECKUMM,
JIKCINIYAaTAHOHHBIMUA M JKOHOMHYECKMMHU XapPaKTEePUCTUKAMM.

ABTOp TexHosornu B. IleTpuk JeMOHCTPUpPYET TEXHOJIOTHIO OCANKICHUSA

IJIATUHOBBLIX ME€TAJIJI0B HA IMMOBEPXHOCTb HOCHUTEISA
Al203.

3a COPOK MUHYT B IIPUCYTCTBUMU NCJICTrallnn ObLIN MPOU3BEICHDbI
INIQATHHOBLIC U NMAJJaAUEBbIC KaTaJIN3aTOPbI.



le/l TEPMHUYIECCKOM PA3TO0KEHUH METANITOOPraHUICCKUX KOMIIJIEKCOB OCAKIICHUE
IJIATUHOU/I0OB MPOUCXOAUT HA aTOMAPHOM YPOBHE B PEKUME (l)OpMP[pOBaHI/Iﬂ Ha
IMMOBEPXHOCTH HOCHUTEC/IA HAHOPasMEPHBLIX KPHCTAJJIMUTOB. IT0 00ecmeuynBaeT
AHOMAJBHO BBICOKO€ KOJIHUYECTBO AKTHUBHBLIX IEHTPOB M HEAOCTHKUMBIC 1/
HEJIbHOMETAINYCCKHUX HOKprTI/Iﬁ KaTaJuTH4ecKHe CBOIiCTBA.

Tak, Ha OCHOBe HOBBIX KATAJM3aTOPOB BIiepBbie pa3padoTaHa IKOHOMHYECKH
ONpaBIaHHAs TEXHOJIOTHSI pa3/iejeHusI H30TOMOB BOJAOPOIA, YTO MO3BOJISAET PELIUTH
TPUTHEBYIO MPOOJIeMYy B si/IepHON IHepreTHke.

D,0

Ha ocHoBe naHHOM
TEXHOJIOTHH ObLjIa
MoJiyueHa Boga C
0CTATOYHBIM
colep:KaHneM
aAeirepusi 2 ppm,
YTO0 BBI3BAJIO B
HAYYHOM Mupe
CEHCAIIHIO.
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Reston, Virginia 20192

431 National Center

February 22, 2006

Alisher S. Abdullayev, Ph.D.
Mathematics Department
American River College

| 4700 College Oak Drive
Sacramento, CA 95841

Dear Dr. Abdullayev:

T'he Reston Stable Isotope Laboratory has analyzed the following samples received from you for

isotopic analysis.

We analyzed each of your samples once and we analyzed the hydrogen equilibrated with sample
twice. Thus, there are four analyses.

Sample 1

-985.6 per mill

-984.4 per mill

Mean = -985.0 per mill

Sample 2

-985.4 per mill

-984.5 per mill

Mean = -984.9 per mill

I'he hydrogen isotopic compositions are reported relative to VSMOW water on a scale such that UNIVERSITY
the hydrogen isotopic composition of SLAP reference water is -428 per mill. The precision of OF NEVADA
these anal is reasonably good at approximately +0.7 per mill, but we are uncertain about the i

uncertainty on the accuracy of the mean values on the VSMOW-SLAP scale because these

Department of Geological Sciences

/ e ; gin g gl ' Mail Stop 172
samples contain so little deuterium. | would not be surprised if the "true” mean values were off skl g
by 2 or 3 per mill or so. Without a lot of work, this would be difficult for us to quantity Ph:  (773) 784-6050

FAX: (775) 784-183

E-mail: geology@mines unredu

www mines. uneedu / geology

Methods

Since May 1, 1990, hydrogen-isotope-ratio analyses have been performed using a hydrogen
equilibration technique (Coplen and others, 1991; Revesz and Coplen, 2003a), rather than the
zinc technique used prior to that date (Kendall and Coplen, 1985). The hydrogen equilibration
technique micasures deuterium activity, whereas the zinc technigque measures deuterium Dr, Greg B. Archart, Director
concentration. For the majority of WRD samples, the difference in reported isotopic Dr. Simon R. Poulson, Associate Director
compositions between the two techniques is not significant. However, in brines, the difference Phone: 775-784-1104

Fax: 775-T84-1833
e-mail: poulson@mines.ur
htp://www,mines.unr.edu/isotope

12" April. 2006
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Hydrogen isotope results are reported below. Results are usually reported using the & (delta) notation. but
for your convenience, these results have been converted into units of ppm deuterium.

Isotope analyses were performed using the technique detailed by Morrison et al. (2001)

Sample # BDysvow (N} ppm Deuterium
Rum 984 2.5
Rum-N1 985 2.3
#16 (re-analyzed) <959 64

e IMPORTANT NOTE: ***

Please note that these samples had deuterium concentrations well outside the range covered by analytical
calibration standards, Our analytical standard with the lowest deuterium concentration has 94.2 ppm
deuterium. To my know ledge, the certified analytical standard with the lowest deuterium concentration
available anywhere in the world has 89.1 ppm deuterium. As the samples provided for analyses has
deuterium concentrations much lower than these standards (i.¢. the deuterium concentrations for the
samples was outside the calibra i covered by the analytical standards), there is probably a
significant (but impossible to quantify) uncertainty associated with these results

Should vou have any questions, please contact me by phone or e-mail at the address above

Sincerely "

A Sy A

ORI
Simon Poulson

Associate Director, Nevada Stable Isotope Laboratory




JAuckyccust

IIO HavqaJia 3KCIICpUMEHTAa eBPOHeﬁCKHe YY€HBIC HE CKPBIBAJ/IH CKEIITHYE€CKOI0
OTHOIIICHUS K TEXHOJIOTHH, KOTOPasda NNIPOTUBOPECYUT TPAAUIINOHHBIM SHAHUAM O
XUMHUH IIJIATHHOBBIX M€TAJ1JI0OB.

B cBsi3u ¢ yem IIpe3ueHT eBpONEHCKON aCCOUALMU KATAJIN3a, AMPEKTOP
HucTuTyTa Kataaun3a, npogeccop Gabriele Centi mompocuia aBTopa HanmucaThb
(opmy1y XHMHYECKOTO COCTUHEHUS.




IMocae Toro, kak B. Ilerpuk mogasa emy 3anucky, npodgeccop
IlerT BOCKJIMKHYJI:

«Ho Takoro
XHMHUYECKOI0
cCOoeIUHEHHUS He
CylIeCTBYET B
NpUpoae, OHO
HEBO3MOKHO!».

Dr. Bernhard Krautler Dr. Paul Lecoq
University of European Centre for
Innsbruck Research in Medical
Austria Imaging France.




Cpenu y4eHbIX 3aBSI32J1aCh IUCKYCCHSI.

OnHaxo B. IleTpuk yka3aj y4eHbIM HA PeIKMH MPOLECC B
COBPEMEHHON XMMMWH, I/Ie JaHHOE COCAMHECHHE IPUMEHSETCH B
IIpoMBINLICEHHBIX KOJUYECTBAX.




Bckope nmpodeccop Michael Gratzel namen B UnTepHeTe CCBHLIKY
HA XHMHYECKOe COeITMHEHNe CTaBIIee MpeaIMeTOM CIopa

u nozapasui Ilpogeccopa Ilerpuka ¢ modenoii.



U3 3akaouenus EBponenckon KOMUCCHM :

B.A. Ilerpuk aeidcTBUTEIbHBIN YjIeH, akajeMuKk Poccunckou
aKaJeMHIM eCTECTBEHHBIX HAYK, POCCHIICKON TEXHOJIOTHYECKOMT
axkajaeMuu, IleTpoBckoH akaJeMuH HAYK U UCKYCCTB, MeKIyHaApOIHOU
aKaJleMUHU HAYK, IKOJOIMH 0e30MACHOCTH YeJI0BEKA U MPUPOIbI,
[HoyeTHbIN YieH EBponencKkoro yHuBepcurera.

SBisieTcs aBTOPOM 4YeThIpeX HAYYHbIX OTKPBITHIA:

«SIBJIeHHEe MATHUTOYNIOPSA0YEHHOT0 COCTOSIHUS U30ToNma ocMusi-187 B
(eppoMarHuTHON MaTpUIe»

«SIBJjIeHne 00pa3oBaHUsI HAHOCTPYKTYPHBIX YIVIEPOAHBIX KOMILJIEKCOB»
«SIBJIeHUE SAAEPHO-CIIMHOBOM CEJIEKTUBHOCTH B 00pPaTHMBbIX
XUMHYECKHUX peakuusax ¢ rpapeHamm»

3aKOHOMEPHOCTH 00Pa30BaAHMS FeOMETPUYECKOM MPOCTPAHCTBEHHOM
MHOTIOMEPHOM CTPYKTYPbI IPH UCIOJIb30BAHUM MATEMATHYECKOIO
AJITOPUTMA 30JI0TOI0 CCYCHU .

HNmeer cBbIllIe CTA NATEHTOB HA U300peTeHMS, 3APErUCTPHPOBAHHbIC B
EBpone, AMepuke u A3um.

B. IleTpuk sBJsieTCS aBTOPOM JABYX MOHOTrpadui:

«OnTnyeckue Oponesbie Kepamuku. Hlinuneas». U3znanmue:
«OobnacTHas

Ttunorpagus Ne 1», Upkyrck, 2011 r.

«AHTHCTOKCOBBIC COCIMHCHUS M TEXHOJIOTUU HA UX OCHOBe». M3naHue:
«OoaactHas Tunorpagus Ne 1», Upkyrck, 2012 r.

B.U. llerpuxk yuypeaua B Poccuum caenyromme Hayuyno-
HCCJIe0BATEIbCKHE

LHEHTPbI:

1. B 1991 rony co3aag mepByr0 B HOBOM PoccuM YacTHYIO HAYy4YHO-
HCCJIeI0BATEILCKYI0 J1a00paTOPHUIO.



U3 3akaouenus EBponenckon KOMUCCHM :

2.B 1997 roay B Poccnu BnepBbIe CO3/1aJ1 YACTHBIN HAYYHO-MCCJIEA0BATEIbCKU I
uHCTUTYT OO0 «HUU pusuku Py/iiepeHoB 1 HOBBIX MATEPUAIOBY, YUPEAUTEIAMU
KOTOpPOro craju Poccuiickas akajgeMusi eCTeCTBEHHbIX HayK, POH Npe3uIeHTCKUX
nporpamMMm Hu ¢pusnyeckoe jauuno Ierpuxk B.U.

3. B 2007 roay B Poccuu 0b11 cO31aH BTOPO YACTHBIH HAYYHO —
ucciaenoBareabckuii HHCTUTYT OO0 «HUM HaamMo1eKyJIAPHBIX CHCTEM U
HAHOTEXHOJIOTHI» YYPEAUTEJAMHU KOTOPOro cTajau MexayHapoIHbIi
00beIMHEHHBbIN MHCTUTYT S/IEPHBIX HCCaea0BaHuil «/lyOHa», rocy1apcTBeHHbIN
MexayHapoaHbIi YHUBEPCUTET NPUPOABLI 00IECTBA M Ye10BeKa U (pU3HuYecKoe
auno B.U. Ilerpuk. HayuyHbiM pyKkoBoauTE/IeM HHCTHTYTA ObLI H30paH B.U.
Ierpuk.

Bukrop IleTpuk siBjisieTcss TBOPYECKUM M300peTaresieM, 0JHAKO BbIBO/bI, KOTOPbIE
OH MOJIyYHJI OT CBOUX IKCHEPUMEHTOB J0JI2KHBI ObITh JIy4llle 000CHOBAHBI €
NPUMEHEeHNEM COBPEMEHHBIX MPOTOKOJIOM TECTHPOBAHNS. JTO 0O4€Hb Ba’KHO TaK
KaK ero u300peTeHusi MOryT MMeTh 00/1bIII0€ BIUsSIHNE B IPAKTHYECKUX U
akajeMmnueckux odJacrsax. Jeneranus rakixe noguepkHyaa, 4To H300peTeHUs:
Ilerpuka MOryT HIMeTh Ba)KHOE KOMMepPYeCKoe 3HAYeHNe U CUJIbHBIN
3koHOMUYeckni dpPexT. EBponeiickas nenerauust mnoI4epKuBaeT, YTO HEKOTOPbIE
U3 ero u3o0pereHunil (Hampumep, yriiepoaucTbie puiIbTPyHOLIHEe MATEPUAJIBI 1JIs1
YJIy4YllIeHUsI Ka4eCTBa BOAbI) TPedyeT 0oJiee THIATEJIBLHOI0 KOJIMYECTBEHHOIO
JIA0OPATOPHOI0 AHAJIM3A B COOTBETCTBHUHU ¢ MEKIYHAPOAHBIMH CTAHAAPTAMH, YTOOBI
yOoenuTeibHee 000CHOBATH ClleJIaHHbIE BbIBOAbI. EBponelickas aejeranus
BbIPa31Jia 3AUHTEPECOBAHHOCTH B HAJIAXKUBAHUM COTPYAIHUYECTBA 10 PALY
oTrkpbiTuil [leTpuka u B JajibHel el IKCILIyaTallMU Pe3yJ1bTaTOB BO MHOTHX
CEKTOPAaX eBPONeiCKON MPOMBIIIIICHHOCTH.

OT MMeHH YWICHOB eBPOINEeiiCKOM aeieraunuu

Paolo Pizzichemi Luca Mazzotti
Bune-npesuaenr Aynutop
Iloonuce Iloonuce
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