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Second World Materials Summit

——Advanced Energy Materials and Sustainable Society Development

In the current term, new energy
will lead the fourth industrial revolu-
tion, and development of new energy
is conducive to the world’s sustainable
The Second
World Materials Summit was held in
Suzhou on October 12 - 15, 2009 in

such a background. Tt achieved a suc-

economic development.

cessful outcome and made an important
declaration: Suzhou Declaration. The
theme for the summit was “ advanced
energy materials and sustainable devel-
opment of the society”. The summit
was organized by the Chinese Materials
Research Society, and co-sponsored
by the International Union of Materials
Research Society, the European Mate-
rials Research Society, as well as the
Materials Research Society.

The high-level of the invited per-
sons represented the worldwide views on
the present situation of energy, and VIP
of the summit included: Mr. R.P. H
Chang, TUMRS Founding President and
the General Secretary; Mr. Paul Siffert,
General E-MRS;
Mr. Hengde LI, Past President of IU-

Secretary  of

MRS; Mr. Lian ZHOU, Past Presi-
dent of [IUMRS; Mr. Gabriel CREAN,
Past President of [IUMRS; Mr. Hanns-
Ulrich HABERMEIER, Past President
of E-MRS; Mr. B. V. R CHOWDARI,
President of MRS-S; Mr. Francesco
Priolo, President of E-MRS: Boyun
HUANG, President of C-MRS; Mr.
Dave GINLEY, Vice-President of
MRS; Mr. Alan J. HURD, Past Presi-
dent of MRS; Mr. Naoki KISHIMO-
TO, President of MRS-J; leaders of
local government.

Approximately 120 distinguished
scientists, government officials and
entrepreneurs from around the world at-
tended the summit. The summit pro-
vided a forum where the people men-
tioned above gathered for a focused di-
alogue on advanced materials for ener-
gy applications and exchanged informa-
tion on the latest industrial advances,
recent research achievements, and
government policies in the field of ad-
vanced materials for energy applica-

tion. Development policies and the

features of advanced energy materials

QIAO Lijing

were also featured. This summit is
critical to the sustainable development
of modern society.

At the beginning of the summit,
Mr. Kuangdi Xu, President of Chinese
Academy of Engineering, delivered
the welcome address. He warmly wel-
comed and expressed his sincere greet-
ings and thanks to all the participants
who had traveled to Suzhou. He hoped
that all participants could share the lat-
est innovations and developments in
advanced energy materials, since sus-
tainable society development could only
be achieved at the international level
and the role of advanced energy materi-
als would be crucial.

Mr. Yong GAN, President of Chi-
na Iron and Steel Research Institute
Group, introduced the VIP of the sum-
mit. Mr. R. P. H Chang, Mr. Hengde
LI and Mr. Paul Siffert all delivered
speeches in the opening ceremony.
They recalled the history of the sum-
mit. Mr. Lian ZHOU, Past President
of [IUMRS, initiated the task of produ-

cing a framework to guide the interna-



60

o A e

28 &

tional materials community in address-
ing urgent global energy challenges in
the assembly of IUMRS, held in July
2005 in Singapore. And the summit
proposal was approved in the meeting.
The First World Materials Summit was
initiated and sponsored by E-MRS,
IUMRS and ESF. It was held in Lis-
bon on October 4, 2007, under the
auspices of the Portuguese Presidency
of the European Union on the topic of
“Materials Research; Key to Meeting
Energy Needs and Climate Change”.
The Second  Summit
continued  assembling
many of the world fore-
most experts and innova-
tors and offering an ex-
citing program covering
topics in energy genera-
tion, storage and trans-
mission, as well as en-
vironmental impact.

The summit includ-
ed four parts: two plena-
ry sessions, six techni-
cal sessions, round-table
meetings, summary overview, declara-
tion, and closing.

In plenary session 1, there were

three speeches: “New materials in the

Participants in Plenary Session 1

advanced powertrains-the future of VW
electric” ; “ Vehicles material innova-
tion of energy storage for the sustain-
able transport and recent progress and
challenges of hydrogen fuel cell vehi-
cles”; “Daimler fuel cells and the de-
velopment of batteries of the future”,
delivered by three distinguished scien-
tists respectively; Jorg HUSLAGE,
Katsuhiko HIROSE and Florian FIN-
STERWALDER.

In plenary session 2, there were

four speeches: “Materials for efficient

Participants in Plenary Session 2

energy production and usage”; “Ma-
terials studies in low carbon energy” ;
“Scientific issues for future nuclear en-
ergy”; “ Renewable energy materials
needs” ;
“European
energy policy
and its appli-
cation in Po-
land 7, de-
livered by five
distinguished
sclentists re-
spectively;
Raymond Lee
ORBACH,

Liquan

CHEN, Claude GUET, Dan Eliab
ARVIZU, and Krszystof KURZYD-
LOWSKI.

The technical sessions covered six
topics. It was the core of the summit.
The technical sessions included solar
energy and photovoltaic cell materials,
nuclear energy materials, hydrogen
energy related materials and fuel cell,
large-scale energy storage and battery
materials, materials for bioenergy,
and alternative energy sources and
transmission. All the participants were
actively involved in the dis-
cussion.

Technical session 1-
solar energy and photovolta-
ic cell materials, was hos-
ted by Shaoxiong ZHOU
and David S. GINLEY.
Technologies  with  some
current commercial pres-
ence but where cost/pro-
duction/materials may need
significant work to achieve
the scale of impact desired
were mainly discussed. So-
lar photovoltaics ( PV ), concentrated

solar power( CPV) , which is the cur-

rent description of solar thermal power
generation, and concentrated photo-
voltaics (CPV) , which includes multi-
junction devices under high concentra-
tion, were the focus of the discussion.
Some of these technologies are ap-
proaching grid parity ( producing power
at the same cost as base load power),
yet the question remains ; “Can they
scale to significant levels based on ma-
terials, processes and devices?”

Technical session 3- hydrogen en-
ergy related materials and fuel cells,
was hosted by Lijun JIANG and Mil-
dred DRESSELHAUS. While having
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an interview with Lijing QIAO, Mil-
dred DRESSELHAUS made such com-
ments: “Firstly, making hydrogen by
a renewable process is one area in
which we have to do some serious re-
search. There are some laboratory
scale processes now available for mak-
ing hydrogen renewable, but the prob-
lem is that we cannot yet do this on a
large enough scale and cannot do it e-
conomically.  Secondly,  hydrogen
could potentially provide a very good
means for storing energy in chemical
bonds if we had an easy way to make it
and to store it. Storing and retrieving
hydrogen easily is a big challenge for a-
chieving a sustainable energy supply. ”

Technical session 4-large scale
energy storage & batteries, was hosted
by Xuejie HUANG and George CRAB-
TREE. Their main interests were fo-
cused on Li-ion Batteries ( LIBs), So-
dium Sulfur Battery and Redox Flow
Battery. To ensure full safety of LIBs,
the next frontiers are improvement in
the electrolyte ( conductivity, tempera-
ture of operation, flammability
---) and possible replacement of
the graphite electrode by silicon
(the use of tin introduced by
Sony is unsustainable ), and
later copper by aluminium,
which implies negative electrode
materials with high capacity in
the = 500 mV operating range.
As for Sodium Sulfur Battery
(Na/S ), they all agreed on
that reducing the production cost
of the ceramic electrolyte tubes
and of the battery, improving
the reliability and expanding the re-
search and development effort will be

main tasks in the future. The produc-

tion ability of NaS battery in China is

expected to be over 100 MW in 2015,
targeting the cost of 1 500 $ /kW with
lifetime longer than 15 years. As for
Redox Flow Battery, they think that
materials with high performance, low
cost and easy mass-production are nee-
ded, including (i) electrolytes of high
stability, high concentration and low
cost, (ii)membranes of high conduc-
tivity, stability, low active ion perme-
ation and low cost, and (iii) bipolar
plates of high electric conductivity,
high stability and low cost. In addi-
tion, system integration and scale-up
to megawatt level energy storage sys-
tems is a challenge. Technology goals
and priorities of RFB are of low cost,
high stability and durability.

The round-table panel discussion &
report writing was divided into six ses-
sions, organized by chairs of six techni-
cal topics, preparing six official techni-
cal reports. Their main interests are fo-
cused on needs, challenges, technology
goals and priorities, and implementation

at global level of different energies.

Round-table Panel Discussion

At the end of the summit, Mrs.
Zakya KAFAFI summed up the over-
view of the summit. All participants a-

greed on Suzhou Declaration.

The summit provided an avenue to
create international cooperation to ad-
dress energy related materials solutions.
Raymond Lee ORBACH, first Secretary
for Science ( chief scientist)in the U. S.
Department of Energy from June 2006 to
January 2009, said that, personally, it
was very exciting to be here and to un-
derstand what China had accomplished
but the conference was more than that,
it brought people from all over the world
who had interest in materials and ener-
gy. So we shared our ideas, our tech-
nology, our accomplishments and our
goals with one another. Global events
give great strength as we work to im-
prove the sustainability of energy pro-
duction. Paul M. SIFFERT, General
Secretary of E-MRS, said that, this
Summit was very well prepared by C-
MRS and was a great success. The re-
sults certainly came from the following
reasons: the high level of the invited
persons, representing the worldwide
views on the present situation of energy,
sustainability and materials that play
important roles in developing worldwide
solutions; the quality
of the

allowed each partici-

discussions

pant to get a clear view
on specific rather so-
phisticated  questions;
the strong involvement
of both the national and
regional  authorities.
The development of the
Suzhou scientific and
technical area  im-
pressed all of us.
Advanced materi-
als are of crucial im-
portance for energy supply in the future
sustainable world. This summit will be
very important to the sustainable devel-

opment of modern society.
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Second World Materials Summit Suzhou Declaration

Clean energy and sustainability
are global issues that require interna-
tional collaboration. Materials play a
critical role in addressing these chal-
lenges. The Second World Materials
Summit in Suzhou provides an avenue
to create international cooperation to
address energy-related materials solu-
tions. Our priorities track the relevant
sections of the Kyoto resolution.

From these we resolve in a timely
fashion to:

(1) Seek alignment among inter-
national energy materials strategic
plans with the goal to identify common
global needs.

(2) Implement programmatic and
communication initiatives to address i-
tem 1.

(3 ) Promote the education of a
new generation of international scien-
tists, engineers and leaders for levera-

ging materials science and technology

for energy research and development
and to provide a clear picture of the
challenge, opportunities and career
path.

(4) Encourage funding agencies
to develop initiatives to allow major in-
ternational collaborative materials re-
search programs on energy.

(5) Provide technical expertise
and information to global, regional and
national policy makers, industry and
investors in
materials for
energy research
and innovation.

(6 ) Partner
with key interna-
tional organiza-
tions relevant to
the energy sector
to further the a-
bove  program-

matic initiatives.

—Advanced Enc

(7 ) Stimulate public interest
worldwide in, and awareness of the
significance and challenges of energy-
related issues.

The World Materials Summit at
Suzhou in October 2009 collected sci-
entific and technical reports and made
recommendations on how to best a-
chieve the essential acceleration of de-
velopment by the worldwide materials

science and technology community.

WL

Suzhou 2009 Declaration

BEGH: KEFEEEMILEEZ R

—VYEAELEN IR REUHERA T EAELE T 60 F A2 MR

BEATHFR, REAO2RE
Il E R A, A AR,
MIEENE . IWANBIRE A K —
A LR E. 2009 4 11 A 11 H,
A G BN Lk RS BT R
P EA fa B 60 4Rl
RAT, TEA AR TILhe 2
KX, Blak# %4, vEIE
Bl L ZE gkl . R B, e,
SR [ R O B 1D i ol 4315 1
el RA2EAGERTLM

BHOF B A B4R 245 200 R A SN T
2, ik BE 65 f. & &AL
LRI E A @48 I Tl n] s
KIEWR T B

ZER B A B E B Tolk
BIRTFREL R R, FTEWEEK—Ht
MABN, EHE . EARMIE KT
Wia. mmREE. RERMITY
FEE A Bl R AR T
We, MMk rER &, S
Pl AMEA, i LR

I #

R G R, ST MR L
ALK

Ji e - FE 4 P R A s B S5
T R A 4 Ak BTk
EWE, AT —R=Fax
G, MiAaEm L ILRE rigs
BSR, AR Sk B A R A 4R L
Tk, AEEMGELZ; AR KBS
TR, BER. B, RER
IREZRMI, L5, R
THABRR . 7 ah a5 R IR



114

o A e

63

HEE 7 e — 20, 7 2k
"OKFEE RN, MiFHtEP
i, BPRALRERIE. ZAERH L
b, BEB Ty, SRR
Bk, R A N R A
A 4 Je o Los

Ay 2R e - 7E i & P X e H
FEas R Pl Y R Al T —
B Rk, B A AR AR
A K, T IT RS SRR B
TR E ) K E R A A
FraRER S B AW, 7R
B SR R, W
IR AR s TR A R AR B Kk
JREIMLBAE T RINEAR B, A
Wi 2% P B EOR, ZIRIERER
A, RAARER AR i
FHEERE Tl A T 8 18 17 o 2= %

7SRRI R SR 0E

F E 7H Tl B9 & 7 A ] 4 A AL
B, FAINIRELE, %5 5 SCEE
Tl R i 8 e 57 B 5 AL o
AR RS PR P E
RGOl fik 7 B SRR T A B
iy FEEE T BREZ
AT R T A — R, (BAE S
Ui 7 b = BT TS [ AL i 22
B, SMULECRIEFRRYER, HRsR
G, TISEBTPE AY 22 BE U 7E T i = 452
AfEsrs M m TR R4 H 8T LU
BB B TS
DrALAR . & (R0 T A 0 i Fh
4 A b B 2 R A T Y
RBWLZ —; H AL AT Tl B R SR
i O N T TIN 1  =  S
K&,
AFRHERFRMERRHK,

BRI HIIA N BUETT LIk,
AT 2EENA B EIINLTE
AWk T REIE . e e
%o Beewt. BasElE
o BT R A — KL
BHHEATAE, AEREAREL
Wk RS T KRB /AL &3
BWEAR, T ERAET M. 1*
maa. Eae. Was. E2aH
BHEE ST T REBITH MR T
o TRHN Al T X7 3 75 5K B
HEAEKEARAE, PERAGSE
JEIN AT He B 28 7 1 LU ik X
WEBY SRR, fEARNR— B E
M &S, A E i AT W %
Rl BB, &K, Wk
J& . PEEESE . P TR AR

HEBBA 7= Ak A R

— e eMBERRRE MR TR AT Z BT

11 H27~29 B, “tk&&iE
BARERBSN A TR ICIEE
BePEE LT A . Sl PET
B, FETERLAT. Be
e TR R PEALE 64 B
FEBE A, 2011 4E55 12 Jm it AR
SAFSMCT EM B R .
Ayagizm b E TR LR EE
EIE T HF, IR 2011 458 12
Ak RmINEhZ—

Wiz A RN 5 H R HUOR
FKRE, Wiz e RS T4 R
MR, RIAKKKESM
BHEAR 1 & 5 Bk DL AR 0 o
2011 FF56 12 MEBRE S S T E N
2, T TEPERRY . RALE
20 2R FRIL T 236 AS N
TARRZU

2 b TR B B R BRI

Feido vl “AWigIEEFEL
B RIieInZ —, VLA IT
BRE SRR 5 N e iR
HigA = H—, FRTRATKLS
2011 AR5 12 JE E Prgh e, A8 —
AW AT Ie 30, Witk &
. e P BRAT L KR R
MR ZER; H =, @A witis
2, AR A BRSBTS
H=, fEglxL, 5aLxeEIA
HAWT 5L [ Fr Bk 4k & R 35 A0 B
MR, R PR R K R B4 (R R
FERE.”

F s di e R A AR
R P EARRE . RFE
RREAE, PPRIRA, BB,
msga . R AR R Rk, &
FRFMEARR, H=REHEW
Ly, BRAT L B AR R,

F N

ML, YRR L Y B
R, ATl P9 B 9 3 7 46 4
WA RFCE &, b E O kA B
Je itk K

BRIE 20 AR B R —FE
BREBAE, A RE
B, b R 2 B A
K, PLEK R, Hr—R7ER WL
fizs RSPl #B6EAE K
FER At k5 g 4 AR I — A
DS & LI . 4] 7E B
TIMBRER KBRS A bR AR B B
PRI ST ek T LR ERA
AEEFE. IR R AB R, S
R KR R, FE 4 A AR
FHEAEREF KRHT R 2R
P M BRI 5T R 7=l 9 A LT T I
(LR PR R TR AT

R IE B L5 sk B R &



64

o A e

28 &

SRR A ERE, R R IR T
W . BFFEBE AT Jedolk 9 15 4 %
FAR U B K 07 1 T SRk
e &, A I B4R UG A 4
AR BBERICIZE SR BRE
shAGETA. fiEKRE S
BHEAR . B G & bR 2P BE S
% TiAl & J& () 4k & W A R R
B LR BREE SRR
PRE SRR IS . AW B Bk
e AN R K 7N o W W 8

AT 1 bR BB ST UL R
P EEEIBIGETT ), X E R4
I B A AN R RO 2 BT T
Pk, FFotE N R RFERES T4
X PERI L

ez, AiagizmE
R R RNELE., LR, =
REW, PR 2R
fi. HBEERE, RECKZH
ICREIE ARG 0 KT [R] [ A1
¥4 22 B 32 22 i 09 PR T B 4 A

THARRYZERE, AEX T35 X Fh 22
P JB R R A4 22 B S A2 1
ARPFFHER
5NN B R & 5
AR EREEAT TR e, JH BB
X SWHAT T BEER T, JRE
XA ST [ PR AR L 7
FHES . AAHFREZA TR
MR, 518 7#AMK
Wil o ARz 649 T X 4 3 1 N R
FERL R RS TR

MERETWEZEEETAR+£E

1L A7H LR, FEBERS
JEBTFEE . BRI S A 2
HaEPS a2 8l Bl
JE I E 2 B L AR IEREAT TR
Plzzo o EBH B JE BT B B K
FR e TR 2. P E AR
F—HARMELR¥E RITERFE
ST RV, FE1 T KR A8
BEER LR IRPL S TEXR . #F
IR A AT

SEBECE ER . P ELER
BERREM b T IRWl e, FE Sk
B, MR TITE 2B N
FeEAT 2 Toll & A [ ZE R i ik
M RO E B TR, SR I LR
X LREBE 9 TAEF B2 ARG sh ok
J13Fe, BN REREH AT Z
TR F ke .

Ui B 2 e 1 2 I 3 4 AT R
BhEE R, 23w i e T
BEIRANMITHE . MERRGE.
GE R EDR P S e T )
R, B TP ZEREREF
PR BT s 425 T AR T B 15
Hig, MAME, RO TIE A
BISE BB NE, XIARRL 2

TR 2 o AF BRI 5T UG
MR, A ARSI Ty, F
BER o ms 4, R E W R AL
8%, T E BB A B A T
HOR UK At 550 5 T 1 P A1 R )
FHRKIERIF ST, K
BIFHBT IO 2 B
ZINHT TR EG S MORR
B AR 25 [ R B R R LRI,
IHEREALRE. BRX LR
FE O B A R TR Rk 4k
ARG AR, SIS 73 =M
KBPEEOR ., BeT 4. SRS
Bitr . BeaeSeRn kg, 516
FEREFEE

FE TR FEIb K. W
Al C S B L R T 2B, B
FRE R A2 5 L B B B K
FEACRBUR, (R AN i 55
L OIFHAH. ARE. BEIA
P T 2 R AR 0 o R Ak = XL
o, FHEME N T — RART TR
FARF T, HFE RS 2L A
T JR AN RO B BT

[ B A TR el m sk . B
HET R TALMSE, o Tk

FZRFEBIRS, TEER22H
ERET R L, RSB
SRR b -, HAERE
R, TEMER A ERE
KE&EER L, PRSI S
BEREMAzbL, PRRERENT
i ] B L g ) e 4 B EEE, 40
T B 2 e o e 5 55 5 e 5 AR
Hegll A A T R H TR
EERET, IR L E 5k
Ie) #5722 R S, IR 1 A
OO B IAR, A BT B
Gl AR E R E, RS E R
I AT AR S sl H— A
FORLRE 2 AR & & 15 % [ 7 R
M, LU A AR S R B 5
FRHE TR RS, AHERERE
B A TR
[ % 863 TR B Ak & HAH
KiRlg, BT R¥HBRICE
W%, LB R RREE LR
W Be b LK [ AR e bR
B Gk, A S BRI
e NER A AR E & E
s, B X SEAE A9 A HLTE
(AT &)



