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ITIPEJICEIATEID
COBETA OEIEPAIIVMHM ®ENEPAJIBHOTO COBPAHMA
POCCHUVCKOU ®ENEPALIMH

YyacTHHUKaM TpeThber Me>XAYHapPOITHOM
KoH(epeHuuu “ITnaTMHOBBIE META/UIBI B
COBPEMEHHON HHIYCTPHUH, BOTOPOTHOM
aHepreruke u B cdepax
XusHeobecrieuenus Gymyiero”

YBakaeMble YJaCTHUKH KOH(pepeHIHH!

Or umenu Cosera ®egepauyyi M OT ceGA JIMYHO IPHBETCTBYIO IIPENCTaBUTE/EH
“3KOHOMMKHM S3HAHMI “—IIPOM3BOGHTENEHl M IOTpeOUTe/lell BBICOKOTEXHOIOTHYHBIX
IUIATMHOBBIX MPOMAYKTOB, cobpaBiimxcst B CHaHe, YTOOBI OIPENETMTh CTpaTeTHYecKHe
HanpaB/ieHHs HAyYHbIX MCCIEOBAHMI UM IMPAKTHYECKMX PaspaboOTOK IJiA pelleHHUs
pANa >XM3HeHHO BaXHbIX mpobiem XXI Bexa.

CeromHsa Mbl BCe dYallle C/IBIIIUM, YTO IUIATHHA YXX€ HE CTO/MBKO POCKOIIb,
CKOJIBKO CPefiCTBO BBDKMBaHHMA. Po/Ib IUJIATHHOBBIX MPOIYKTOB B JKM3HM JIIOfEN
BO3pacTaeT MMEHHO B cdepax >XHU3HeOOeCIeIeHHsA—9HEPTETHKE, TPAHCIIOPTe,
3KOJIOTMH, MeTUIIMHE U T. 1. Mcronb3oBaHMe IUIATMHBI B BOJOPOMHON dHEpPreTHKE
TIOSBO/ISAET CYLIECTBEHHO CHU3UTh CTOMMOCTH BBIpa6aThIBA€MON 3HEPIMH, TeEM
CaMbIM IIO3BOJIMB €H YCHEIIHO KOHKYpPHPOBaTb C [PYTMMH aIbTEPHaTHBHO
PasBHUBAIOLIMMHUCA BUIAMH SHEPrOHOCHTENEH.

IMToxasarenbHO, 4To KoH(pepeHusa npoxonur B Kurtae. Kuraiickas Hapopnas
Pecry6miKxa—0NMH U3 MUPOBBIX JIMAEPOB B IOTPEG/IEHHH IUTATHHOBBIX METAUIOB M
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OMH M3 KpPYNHeHIINX NOTpeOUTeNelt 3HEpropecypcoB B Mupe. B cBoio ouepenb
Poccus, ABmAACh BemylIMM NPOMSBOAUTENEM B HAHHBIX O6MacTAX, G€3yCIOBHO,
3aMHTEPECOBaHA PAa3BHBATbh M YKPEIVIATH CTPATErMYECKOE M JIE/IOBOE IapTHEPCTBO
HAIIMX CTPaH, CONEHCTBOBAaTh YIIyG/NEHHIO IPOM3BONCTBEHHBIX CBA3EH B IIE/IAX
YCTOIYMBOrO PasBHTHUA BCETO MMPOBOro coob6uiecTBa.

CBOeBpeMEHHBIM M BEPHBIM IIIATOM CJIefyeT Ha3BaTh pellleHHe o6pa3oBaTh Ha
KOH(EpEHIIMH CHEIUAIbHYIO CEKIIMI0O IO HaHOTeXHoMorusaM. HaHorexmosmormum,
Hapsaay ¢ HHGOPMALIHOHHBIMHU TEXHOMIOTHAMH, “COOMPAIOT BOEAHHO  Paspo3HEHHEIE
B Ipollecce CHENMAIM3aLMH OTPacii HAayKM ¥ IIPOMBILUIEHHOCTH, HalOT
BO3MOXHOCTb PpEIIEHMsl JHEepreTHdYecKoM npobnemsl, npuoOperalomieit Bce
60/BIIYI0 aKTYaIbHOCTh IUIA 4€/IOBEYECTBAa, CTAHOBATCHA CMBICIOBBIM LIEHTPOM
HOBoOro rnob6ambHoro mpoekra XXI Beka, aHaIOrMYHOrO 1O MaciITabaM aTOMHOMY
IIPOEKTy ABaaTOro BeKa.

PocowiickiM  TTpOM3BOIMTENIAM HAHOTEXHOJIOTMM M HaHOMATepHaNOB eCThb, YTO
MMOKa3aTb Ha MHMPOBOM PbIHKE, B TOM 4YHClIe B 006/1aCTH HMHHOBAaUHOHHOM
SHEPreTHMKH M IUIATMHOBBIX META/UIOB. DKCIOPT IUIATHHOBBIX MeTa/UIOB U3 Poccuu
He B C/IMTKaX, KaK 3TO IIPOMCXOIWIO IO CHX IIOp, 4 B BHIE BBICOKOTEXHOJIOTHMYHBIX
TIPOAYKTOB BHITOZiIeH M OW3HeCy, M TOCYyAAapCTBY. OTM HIPOAYKTbI HY)KHBI BCeM
CTpaHaM: X NPHMMEHEHHE He TOMBKO B Pasbl YCKOPHT pas3BHTHeE IPOM3BOJCTBA, HO
M CHeNaeT ero 3KOJOTMYeCKM UHCTBIM, COXPaHAA B HENMPHUKOCHOBEHHOCTH BCIO
OKPY>KaIOLIYI0 Cpefy—3eMJIIO, BOAY, Bo3ayX. Bepeub Bce aTo—o6ieyeroBedeckasn
00A3aHHOCTh J/HOJEH IO OTHOLIEHHIO K OyayllMM IIOKOJEHHAM, KOTOPbIM
IIPEICTOUT XXHUTh Ha IUIAHETe.

Xemaro BceM TrocTAM M yJaCTHHKaM KOH(QEpEeHIHMH YCIIEUTHOW H

KOHCTPYKTHBHOM paGoTbl, IVIOAOTBOPHBIX KOHTAKTOB M HOBBIX CBepIueHw!
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Preface

It has been widely aware of that the 21st century features environmental protection, com-
munication science, life science and new energy resources. High technologies including sur-
face, new materials, computer, automation, sensor, electron, biology and medicine technolo-
gies are key to the social and economic development in this century, which provides a lot of
opportunities and challenges to the development of R & D of precious metals. Nowadays, pre-
cious metal materials are more and more widespread applied in the fields of electric and elec-
tronic engineering, chemical industry, automobile industry, glass and fiber industry, naviga-
tion, aviation and aerospace, ornaments, medicine and military. It is also prospected that this
kind of materials will be found broad usage in the areas of environmental control and protec-
tion, biology and new development of energy resources. Various kinds of new precious metal
materials, such as composites, low-dimensional materials, etc. have been developed rapidly.

In the past half century, especially in last decides, with rapid increasing of Chinese e-
conomy the precious metal industry in China grew up at a great pace. The scale has expanded
tremendously and the technology improved significantly by the way mainly from modeling to
independent innovation. Recently, the precious metal materials and its components produced
and developed in China by itself have been successfully used in various national economy
and defense areas. It can basically meet the requirements of modern manufacture industry in
China and the quality of some products has approached to the international level. However,
up to now most of the R & D of precious metal materials are still far legged behind developed
countries. For improvement of the innovation and academic levels more efforts have to be
made.

Facing the reserve limitation and the increasing requirement of platinum metals in the au-
tomobile catalyzers, ornaments, chemical industry and hydrogen energy developed in the fu-
ture, The Third International Conference on Precious Metals will be held in Xi’ an, China,
June 23 to 26, 2008. The topics of the conference are focused on applications of platinum met-
als in the modern industry, hydrogen energy resource and daily life in the future. Active re-
sponse has been received from abroad and at home. A total of 57 papers are accepted and col-

lected in this proceedings, which will be presented at the conference sharing latest achieve-

-1 -



ments of research and development of precious metals. I sincerely hope that through the inter-
national exchange this conference will promote the progress of the science and technology of

precious metal industry in China as well as in the world.

Secretary General of The Nonferrous Metals Society of China

Professor Niu Yinjian

AT

Monday, May 19, 2008
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Hydrogen Energy, Platinum Metals, and
Nanotechnologies in Russia

Chechenov Kh. D.
The Council of the Federation of the Federal Assembly of the Russian Federation, Moscow, Russia

Dear Colleagues!

There is such an intensive exchange of information on the subjects of the Xi’an Conference
today in Russia, that even students are aware of the Russian-Chinese relations in this field of sci-
ence and production. For example, the students of the Moscow State Institute of Radio Engineer-
ing, Electronics and Automation have launched a website about the Conference and write that the
homeland of the Conference is Russia ( Moscow is the mother, and Berlin is the father) .

This is true. The idea of this Conference was suggested in 2004 at the First International Sym-
posium on Hydrogen Power Engineering and Platinum Group Metals in Moscow by an outstanding
Russian scientist Professor Eugeny Rytvin. He had been the chief of Supermetal for more than 40
years. It was him who organized the first conference in Berlin. The second one in Berlin was held
in his memory. And today, let us stand in memory of Professor Rytvin.

Thank you.

Now, the subject of my report is as follows.

The recent G-8 summits, especially the 2006 G-8 Summit, have directed Russia and other G-
8 countries at the solution of principal energy-ecological problems. The basic document on the
global energy security at the Saint Petersburg G-8 Summit declared: “Given politicaf will, the in-
ternational community can effectively address three interrelated issues: energy security, economic
growth and environmental protection ( the “3Es™) . Applying fair and competitive market-based re-
sponses to the global energy challenges will help preclude potentially disruptive actions affecting
energy sources, supplies and transit, and create a secure basis for dynamic and sustainable devel-
opment of our civilization over the long term” (Item 4). Apparenily, the viewpoint of China and
other major Russia’ s partners will be taken into consideration at the 2008 G-8 Summit, which is
going to be the next incitement for innovations in the field of hydrogen power engineering and hy-
drogen economy.

Today, Russia’ s hydrogen power engineering is fast developing, which is characterized by:

(1) Novel technologies (including nanotechnologies) , devices and materials ( especially plati-
num) for hydrogen technologies which are patented by the Russian scientists, inventors, and even
students;

(2) Intense activity of the major Russian players in the domestic and world market of hydro-
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gen power engineering and platinum group metals, including acquisition of the successful foreign
companies;

(3) Intense information interchange at the national and international level, with participation
of new specialized mass-media, forums, conferences, symposiums, and round tables, on the prob-
lems of hydrogen and other kinds of ecologically clean power engineering, as well as platinum
group metals and nanotechnologies;

(4) Fruitful discussions of the first draft of the National Scientific & Innovative Program “Hy-
drogen Energy 2050” ( “Draft Program 2050”) .

At the same time, there are the following problems that should be solved in Russia:

(1) Absence of a well-defined national policy and legislation in the field of hydrogen power
engineering; '

(2) Slow and contradictory evolution of state-private partnership in the field of hydrogen and
other renewable energy sources;

(3) Technocratic approach to the problems of hydrogen power engineering and renewable en-
ergy sources;

(4) Lack of perception of the real processes of development of an effective base for dynamic
and sustainable development of Russia and the world civilization over the long term;

(5) Energy-ecological education problems relating to students in Russia.

I would like to speak about some of these problems in detail now, because ( according the In-
ternational Association of Hydrogen Energy) they are common for the global hydrogen community.

The case in point is the epoch-making movement “hydrogen energy— hydrogen economy—»
hydrogen civilization”. There are two negative tendencies in this movement ( based on Vernadsky
biosphere doctrine) .

First, hydrogen energy is opposed to other renewable energy sources. Hydrogen is considered
as fuel, not as accumulator or carrier. As a result, the atomic-hydrogen, solar-hydrogen, wind, geo-
thermal, and other kinds of renewable ecologically clean energy are separated from hydrogen ener-
gy in programs and projects, which is wrong even from the scientific and technical point of view.

Second, ordinary people and the “elite” (including those in so-called golden billion coun-
tries) do not realize the real climatic menace for the whole world civilization. They think that it is
the distant future. But the menace is knocking at our doors today. The International Association of
Hydrogen Energy pays special attention to the scientists, businessmen and officials who underesti-
mate such a great danger to the world and the role of hydrogen power engineering.

All this takes place in Russia, too, and a large-scale work on acceleration of development of
hydrogen power engineering and renewable energy sources, including that with the use of nano-
technologies, is being done in Russia. We are trying to make technocratic specialists, bureaucratic
officials, and egoistical businessmen, think about the national interests of the country and the pre-
vention of the planetary climatic catastrophe.

In accordance with the Program of Development of Russia till 2020, the political will of the

leaders of the country and all branches of power, including legislative power, is able to efficiently
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solve within the nearest four years three interrelated energy-ecological problems ( power engineer-
ing, economy, ecology) in the field of hydrogen power engineering, renewable energy sources and
platinum group metals.

Without slacking off the realization of priority national projects, which were initiated a few
years ago, the country will concentrate its efforts on four major directions, namely, institutes, infra-
structure, innovations, and investments. In this process, the key principles of renovation of the
country are the realization of the human capital, growth of the initiative, and the responsibility of
the citizens.

We focus our attention on the development of medium and, especially, small-scale busines-
ses; awaking the young people’ s interest in the effective application of scientific, educational and
information technologies; and development and integration of all three elements of “the triangle of
knowledge” ( education, research, innovations) . This work is based on the priority national “Edu-
cation” Project; it has to interest the young Russians in the innovative development, which is com-
pletely meeting the requirements of the sixth technological structure.

In view of all this, we should improve the legislation to make the new laws support the long-
term plans in the field of hydrogen power engineering, renewable energy sources and platinum
group metals, instead of putting the breaks on them, which, unfortunately, still exists. We need eco-
logical regulations, taxes, penalties and other principles of law today to protect the people and ter-
ritory of Russia against the negative consequences of industrial emissions. We are developing them
now to present them later for discussion and public appraisal.

According to foreign experts, the purposeful state industrial policy and drawing on the interna-
tional experience already have been considerably accelerating the introduction of progressive
standards of environmental control on the base of high-tech products made of the platinum group
metals during the last two or three years in Russia. This is only a beginning. You will see the re-

sults.

Thank you.
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1 Preface

The platinum group metals include platinum, palladium, osmium, iridium, ruthenium, rhodi-
um. These elements is in theVll group and fifth, sixth cycle of the periodic table. They are all sil-
very white except that osmium is sky grey. They share the property of high chemical stability, ex-
cellent catalytic effect, high gas adsorption rate, biological coordination, greater density, high melt-
ing point and excellent heat conducting. The high gas adsorption rate shows as: Platinum powder
can absorb hydrogen 114 times of its own volume at normal temperature and this ability rise with
temperature goes high, as for platinum, the number goes as high as 3000, osmium, iridium, rutheni-
um, and rhodium also have this ability!"?; The steady chemical property shows in its high resist-
ance to acid. Besides, their oxidation resistance to air and oxygen is much better than other met-
als. Formation of complex occurs when they reacting with many ligand, meanwhile, a great amount
of oxides, sulphides, phosphides and halides are generated'”'.

The platinum are widely used in economic life today. Their usage correlates closely with their
unique property and electronic structure. The distinctive, excellent physical and chemical property
determines their special function in many fields. They have received a frequent usage in automo-
bile industry, petrochemical engineering, power electronics industry, glass industry, pharmaceutical

industry, jewelry industry and the aerospace industry'' ="

. They are called “the vitamin of indus-
try”, “the first hi-tech metal” and “modern metal”!®~'%.

As the deplete of the world fossil power and the increase of people’ s environmental aware-
ness, and the enactment of laws that stress the protection of energy, the environmental protection
techniques will improve furthermore. This will surely increase the use and needs of the platinum
group metals. They will become the cornerstone of new technology for their great effect in saving
energy, speeding up chemical reactions and decreasing the discharge of pollutions. The family have

had glorious years and of course a more bright future.
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2 The Nature Resource and Mining''' ~'%

2.1 The resource of ore

2.1.1 The nature resource and mining in the world

So far these metals are found in more than 60 countries and regions. The countries are: South
Africa, Russia, US, Zimbabwe, Canada, China, Finland and Australia, etc. The global deposit is
63, 000t of platinum group metals in 2000, basic storage is 79, 000t. They are mostly concentrate
in South Africa, Russia, US and Canada, covering 97. 84% of the global total amount. The ore
grade and distribution in the world is showed as the Table 1.

Table 1 The grade and reserves

Nations South Africa U.S. Zimbabwe Russia Canada China( Jingchuan) Others
Grade/g « t ! 8.03 22.3 4.7 3.8 0.9 0.5~0.6 —
Reserves/t 61700 1100 7900 6200 394 310 1396
Percentage/ % 78.1 1.4 10.0 7.85 0.49 0.39 1.77
Total/t 79000

From Table 1 we could see the distribution is unequal, a few couniries has a monopoly of the
resources. This unequalness shows not only in the reserves but also the quality. South Africa, Zim-
babwe, Russia and US owns more than 95% of the platinum group metals resources.

The highest grade ore of the platinum group metals are mostly concentrate in US, Zimbabwe
and South Africa, while the less grade ore are concentrate in Russia, and the low grade ore are
concentrate in Canada and China.

In 2006, the total production and the deposit of the platinum are in the world’ s major 29
mines are 216. 25t and 12149t, respectively. The global total production of platinum and palladium
between 2001 and 2005 is showed in Table 2. The price of the nonferrous metals continually rises
in the recent years and the platinum also follows this trend from 2003. This has greatly promoted
the prospect and mining of the platinum. That’ s why the investment for the mining continually ri-
ses. In 2006, the number goes up to 2. 19 billion . The average annual growth rate from 2001 to
2006 has exceeds 30% ( as it is shown in Table 3) . The number of mine which could used to min-
ing will be 14 more, and the capacity increase by 51. 68t/a. Among the 24 large scale platinum
mines which are now under mining and feasibility study, 21 locates in South Africa, 2 in Finland,

1 in Russia, the total amount of platinum is 19539t'"*,

Table 2 The production of platinum group metals in recent years(t)

Countries and 2001 2002 2003 2004 2005
regions Pt Pd Pt Pd Pt Pd Pt Pd Pt Pd

South Africa 131.8 | 64.6 | 143.1 | 69.6 | 150.1 | 74.3 | 161.0 | 75.8 | 164.3 | 78.0
Russia 41.8 | 139.5 | 31.5 | 62.1 | 33.8 | 94.8 | 37.6 | 144.2 | 35.4 | 144.8




