FERAREAMB L EBARLBARES
€ LRES D

Lt —FE PREFAETE
AR E T &K EHE

B EREE

B SRTEFR
B E A B MIHARE
BOOL K ¥ %
H BN &R
LEME A+ —FAAANBE+AZEB
#REBM I ATT—F—AwWB

Te
coFrodbe s



HE
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M B &k

B 1-1 488440 agZMGEREH)

B -2 2RRAH# &0 a®EHGrPIRE)

B2 RAARKRSLBBB ARG EHE

B 3 %8 & kB4 @ (Nanomat) 3§ 22 4 )

B4-1 Aea EFHEEEHHOARBRAVER F(Hska
M. Engelhardt,” ITRS:The Roadmap Materials Challenges’ in
Materials Week 2002 in Munich ¥ £ %)

B 4-2 AeRX 2RESFRABOLLHMH4%E Materials Week 2002 in
Munich ¥ & 2)

B 4-3 A3 ERsU A K & H FAME R UV & X-Ray #4509 345 (4% 4
Materials Week 2002 in Munich %2 2)

H

d-da HFERX  REXARDBRRES FHEROMSRBBARF(H&%E
Materials Week 2002 in Munich & £)
B 4-4b HAHERX  UEXPDBREREZ S THRO S R B3k (k4
Materials Week 2002 in Munich £2 %)
4-0 HMHERX LK LBLBEETLASE IR E S T HB 2
(4% A Materials Week 2002 in Munich # 2 2)
o-1 &8 % % 47 % B (Fraunhofer )z & B 5 % A (Institut Silicatforschung)
R BRBC R R ST A Z K/ A M E (a2 k)
B 5-2 1% B X % 47 # B (Fraunhofer )% & 8 ## % #7 (Institut Silicatforschung)
BER2ZWMAERFHST (ORMOCER) 2 £ 4 R Ak
B 5-3 & B X % 47 # B (Fraunhofer )2y & # ## % A7 (Institut Silicatforschung)
BRZMP LR G5 F (ORMOCER) # 1Fid 42



B 6-1 %% B Bundesanstalt fur Materiaforschung(BAM)# Materials Week
2002 HARMAFRBEHHAS
B 6-2a #& B Bundesanstalt fur Materiaforschung(BAM)# Materials Week 2002
BERAFRBEREN ERA S
B 6-2b #& B Bundesanstalt fur Materiaforschung(BAM) 4t Materials Week 2002
BRAOFERKRBARBT ERA S
6-2c #& B Bundesanstalt fur Materiaforschung(BAM)# & &k BB EN XA
A b
T-1 & B INNHAH B F AT 20K Bodis — B AR 0 8 R By
B 7-2 %8 INMGHBE)R ARG T RBM—mE 2T
B 7-3 A INMHB)ALAEROAZ KB —THI RO R LA
® 8-1 Nano Products 2 &) # Materials Weeks 2002 & &% kA &
® 8-1 Nano Products 237 Materials Weeks 2002 # &9 & K& &

B99-1 29-15)HEHBEMEYBA FaNEHLEHRTEL)
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ER B ERGR A AR SR RERA RS dNMeFgge %
EEWAA  ARBAFSEMNA - EFAE - BMRK - EERMY A S MK
BR 0 BRI BRMRRGLTE -

2 ¥ BARAHEMLBAREREAN S 2BAF @R 2002 Fe4%75 5
AT R 2002~2006 FH N 13 Bk AR FN4S 2002 £ 435k E
RAENGE  BE2HF FERBETER > A6 FARAL 190 &1 > @FH
Fled £ 5 TR LM 2R FE T HABRBATE -

ARERBHRARGERM  BAATHERAKEZ PR &%
FRABAARBESRAAREY R - AATHERAN B AT UN=ZBEH
BEFHERME - KE - BARBE  RELRARGAERRA HAE S wERE
B R B4 Materials Week 2002 st MR A KHMOME S A -



L E S Rk

—~FRAREK
08. 09. -05. 10. 2002

2002/9/8(Sun)CI061 22:30 Departure 9/9(Mon) 06:50 Arrival Frankfurt

8 A7 MR EHHER i

Mon

08.09 &L ZE4E R AN LBME

Mon )

09.09 (% &k M s (Frank Dr. Jen-Wen Chang
Flughafen) ## X £ % Karlsruhe|0721-913230 *®E

0721-9132323 Hotel Augustiner
jw@chang. de Sophienstr. 73
76133Karlsruhe

Tue 1. Fachinformationszentrum 1. Herr Tittlbach/

09.09 |Karlsruhe ¥#f & R E¥HH T Mrs Spitzl B4 FifEE |25
www. fiz-karlsruhe. de Tel. 0049-7247-808510 Hotel Augustiner
Hermann-von-Helmholtz 1 Fax 0049-7247-808131 Sophienstr. 7376133
76344 Eggenstein-Leopoldshafen |gt@fiz-karlsruhe. de Karlsruhe
2. Forschungszentrum Karlsruhe (11:00 h
Institut Fuer Nanotechnologie |Dr. Hedderich/Dr.Harms &3
FEMHMRE T oaLEEARA (Tel. 0049-7247-82-2630
Hermann-von-Helmholtz 1 Fax 0049-7247-82-6420
76344 Eggenstein-Leopoldshafen |Regine. hedderich@int. fzk. de
www. int. fzk. de 14:00 h

Tue 1. Fachinformationszentrum 1. Herr Tittlbach/

10.09 (Karlsruhe ¥4 & & ¥@ ¢ Mrs Spitzl BRS&1ES @R (5 -
www. fiz-karlsruhe. de Tel. 0049-7247-808510 Hotel Augustiner
Hermann-von-Helmholtz 1 Fax 0049-7247-808131 Sophienstr. 7376133
76344 Eggenstein-Leopoldshafen |gt@fiz-karlsruhe. de Karlsruhe
2. Forschungszentrum Karlsruhe {11:00 h
Institut Fuer Nanotechnologie |Dr. Hedderich/Dr.Harms 4 32
FEuHmR P oaREEA A |Tel. 0049-7247-82-2630
Hermann-von-Helmholtz 1 Fax 0049-7247-82-6420
76344 Eggenstein-Leopoldshafen |Regine. hedderich@int. fzk. de
www. int. fzk. de 14:00 h

Wed Fraunhofer Institut Dr. Haas &l & PR

11.09 |Silicatforchung, ISC Tel. 0049-931-4100 Hotel Augustiner
kBB 45 hap LR R AT Fax 0049-931-4100-199 Sophienstr. 7376133
Neunerplatz 2 97082 haas@isc. fhg. de Karlsrube
Wuerzburg www. isc. fhg. de 10:30 h

Thu Wirtschaftsministerium Baden |Dr. Kunz & & 1. 4£% ¢

12.09. |Wuerttemberg Abteilung Tel. 0049-711-123-2454 Hotel Augustiner
4, Technologie-und Energiepol itk|Fax 0049-711-123-2145 Sophienstr. 7376133
EAFRAE NGRS T 4 RAH4E (10:00 h Karlsrube
FAER)
Theoder-Heuss-Str. 4
70174 Stuttgart




www. cfn. uni—karlsruhe. de

Fri CFN Dr. Roethig 12 1. 1298 : Hotel
13.09. " [ KR EHMARAR PO Tel. 0049-721-608-8494 Augustiner
Center for Functional Fax 0049-721-608-8496 Sophienstr. 7376133
Nanostructures Christian.roethig@cfn. uni-k[Karlsrube
Wolfgang-Gaede-Str. 1 arlsruhe. de
76131 Karlsruhe 10:00 h
www. cfn. uni-karlsruhe. de
Sat, Sun 1.4£ % : Hotel
14—— Augustiner
15. 09 Sophienstr. 7376133
Karlsrube
Mon [HK Dipl. -Vw. Matthias Kruse & 22]1. 4£58 : Hotel
16.09. |[REFTEHLE, s REMKAE |Tel..0049-721-174-120 Augustiner
At Fax 0049-721-174-336 Sophienstr. 7376133
Lammstr. 13-17 Dr. Gluth Karlsrube
76133 Karlsruhe Tel. 0049-721-174-235
www. karlsruhe. ihk. de Fax 0049-721-174-283
11:00 h
Tues  |Dechema, Theodor-Heuss-Allee 25 [Dr. Scheuring $&3€ 1.4£%8 : Hotel
17.09. |60486 Frankfurt Tel. 0049-69-7564-336 Augustiner
ERAECHER S Fax 0049-69-7564-180 Sophienstr. 7376133
www. dechema. de scheur ing@dechema. de Karlsrube
10:00 h
Wed DFG, Abteilung [1 - |Dr. Frank-Dieter Kuchta 1. 4£ 7 * Hotel
18.09. |##BARBE<HE 2K (FRHE8))|H 5 FHELE Augustiner
A EBR > Tel. 0049-228-885-2440 Sophienstr. 7376133
Kenndyallee 40 Fax 0049-228-885-2777 Karlsrube
53175 Bonn Frank. kuchta@dfg. de
www. dfg. de Dr. Ing. Bernd Giernoth
Tel0049-228-885-2284
Fax 0049-228-885-2777
Bernd. giernoth@dfg. de
11:00 h
Thu INM, Institut fuer Neue Dr. Menung 8h32 1. 4% : Hotel
19.09 [Materialien Tel. 0049-681-9300-394 Augustiner
M HE IR KA Fax 0049-681-9300-223 Sophienstr. 7376133
Im Stadtwald-Gebaeuded3 14:00 h Karlsrube
66123 Saarbruecken
www. 1nm-gmbh. de
Fri Karlsruhe-Berlin(# +#7% & @ |Dr.-Ing.Li-Gao Zei 5
20.09 B KEZHMK) Burgermeister-Reut

KEER

KA-Mannheim 1C506 08:59 09.22
Mannhein-Berlin Zoolog. Garten
ICE 894 09:33 14:21

er-Stifttung
Ernst-Rauter-Hein
Triftst

67, 13353 Berlin




Sat, Sun 145
21- Burgermeister-Reut
22,09 er-Stifttung
Ernst-Rauter-Hein
Triftst
67, 13353 Berlin
Mon VWirtschaftsministerium Herr Haeber L5 :
23.09 |Brandenburg # p§ B4 M@ #3f  |Tel. 0049-331-6603-228 Burgermeister-Reut
Steinstrasse 104-106 Fax 0049-331-6603-235 er-Stifttung
14480 Potsdam-Barbelsberg 14:00 h Ernst-Rauter-Hein
www. zab-brandenburg. de Triftst
67, 13353 Berlin
Tue TU Berlin, Wissenstransfer Dipl. -Ing. Wolfgang Krug 1. 4£5
24.09. AT ¥ RS, Lo BB A Tel. 0049-30-314-21459 Burgermeister-Reut
Steinplatz 1 Fax 0049-30-314-21718 er-Stifttung
10623 Berllin krug@wtb. tu-berlin. de Ernst-Rauter-Hein
www. wtb. tu-berlin. de 10:00 h Triftst
67, 13353 Berlin
Wed 1. 1. 1Regensburger Str.
25.09 |Investitionsbank Berlin Herr Freier 2.4£% ¢
Wirtshaftsfoerderung Tel. 0049-30-2125-4751 Burgermeister-Reut
MR T RT/BERER Fax 0049-30-2125-2020 er-Stifttung
Bundesallee 210 - Ernst-Rauter-Hein
10719 Berlin(¥Wilmersdorf) Triftst
www. investitionsbank. de 67, 13353 Berlin
2. 2.
Fraunhofer Institut Fuer Dr.Ulrich Buller Ar&
Angewandte Tel. 0049-331-568-1112
Polymerforschung, 1AP, Postdam [Fax 0049-331-568-3110
AFBABRA ST TREN Ulrich. buller@iap. fraunhofe
Geiselbergatr. 69-14476 Golm r.de
www. 1ap. fraunhofer. de 14:00 h
Thu Technologiestiftung Professor 1.4&%
26.09. |Innovationsagentur Berlin Dr. -Ing. Hanns-Juergen Burgermeister-Reut
GmbH Lichtfug er-Stifttung
HuI AL E(FHRAE) 43 Ernst-Rauter-Hein
Fasanenstr. 85 Tel. 0049-30-4630-2461 Triftst
10623 Berlin Fax 0049-30-4630-2505 67, 13353 Berlin
www. technologiestiftung-berlin {10:00 h
.de
Fri Institut fuer Polymerforschung|Dr. Eichhom 1% : Hotel
27.09. [Dresden & EMiE&H > FHEA  |Tel. 0049-351-4658-256 Erbprinz, Sonnenstr

Hohe Strasse 6

01069 Dresden

www. ifpdd. de
#ihBerlin) B XEZKRZ
(Muenchen)

XEER

Berlin Zoo. Garten Muenchen
ICE 1613 16:10 23:09

Fax 0049-351-4658. 284

ipf@ipfdd. de
10:30 h

.2,
80331 Munich( ¥ &

2)




Sat, Sun lLLERE "
28- Hotel
29,09 Erbprinz, Sonnenstr
.2,
80331 Munich( ¥ B
2
Mon Materials week B4t H & Klaus Jasper & & 148 *
30.09 {Munich Tel. 0049-89-2162-2335 Hotel
Bayerishes Staatsministerium [14:00 h Erbprinz, Sonnenstr
fuer Wirtscaft, Verkehr und A
Technologie 80331 Munich( ¥ R
Abteilung 2)
VIII, innovation, Forschung und
Technologib
efA B AHEERE 8 R(HH)
www. stmwft. bayem. de
Munich
TUE Materials week2002 1.4£58 -
01.10 |BEPHHEE Hotel
Munich Erbprinz, Sonnenstr
.2,
80331 Munich( ¥ R
2)
Wed Materials week 1.4£% ¢
02.10 |BEMHE Hotel
Munich Erbprinz, Sonnenstr
.2,
80331 Munich( % E
2)
Thu #HARER 1425 :
03.10 Hotel
Erbprinz, Sonnenstr
.2,
80331 Munich( % R
2)
Fr Deutsches Patentamt and Mr. Semmler 4% 148
04.10 |Europaeisches Tel. 0049-89-2399-4512 Hotel
Patentamt, Munich Fax 0049-83-2399-2850 Erbprinz, Sonnenstr
HRAREKHEH 5 10:00 h .2,
Erhardtstrasse 17 80331 Munich( ¥ &
80331 Munich 2z)
www. european-patent-office. org
Sat 1. % B # % LH5912 10:40Munich
05.10 |Departure

2. 7% f#8 Amsterdam CI 66 14:25 nach
Taipei




=~ X EH S EEEE
($BHEHE—)
B At+—F/AARA
3% 0 & (Karlsruhe)
£ 8M FH & EF LW ¥ (Fachinformationszentrum, FIZ)
AERITE

ARMBRABBITHES DORAR w5 BUAETLOBEHEE » BATREKHN
RAGEHE 8RR A FIBURF0 M BT ©

AEM B LRSS ¢ (Anerican Chemical Society ) {1t #4#% & (Chemical
Abstract) ' $FHEMRAE > HlwEH - BAF 2616 MEHNEME - F M &K &
AR FEEES-

ZEM#ASINGREZ— ABARAGAEREEAEGK KEREARAT &
AR SR | B LB AL B AT B de RAT e K o o S 2K Bk e 48 A AR
HOFIZORERCTULRSAGF X > B RITEAEELFREM -

($HEB=)

B A+—-FAAARB

2 47 & (Karlsruhe)

R T EARA - KB EHE TS (Netzwerk Nanomaterialien, Head
Office at Forschungszentrum)

AERHE:

Forschungsentrum Karlsruhe B 1 #) 120 A & &3P L34~ 247 > 4932
AYILBE  FRIAOHELSA ETPEKRHHAR - FRREGR AR - &
rHBERBOME  RERAOH R I R K HH £ 5 5 (nagnetic
storage) ~ BB E (sensor) AeIhsEMERAH - ABEGFHH - AR T K
4 AME ¥4 (ceramic nanoparticles ) k¥ LEHA 2 THE& T

6



BB E R A 5 FE F@olecular electrons) ~ £ K & 4 # # (nano
crystalline materials) A 45 FEF - A A X HREA LR tAARTAZ P
MNanomat | &4 F 23 W ¥ o - KBE45 48 &.3% Helmholtz Association #y 3 B#4 ¢
5~ 10 A7 A% ~ 1 48 Max Planck A7 /& 491 %7 ~ 3 48 Fraunhofer £ /8 ¢4 51 52 # 4% -
1A MM~ 4 R3] A REN 1998 £ 3L > BATA REARN e T ¥ o7
R EEABAT
TEABRAT CHEHEHEARLFT @A (coordination) ~ ¥t & &2
(consulting and project management) - ###73¢ & (conference) ~ 3% 3I3% 4
( training ) ~ 2 # M 1% (public relations) -~ B B 7% % ( international

activities)  BHFEHRIA > mkEXAFREL -

(% ¥M=)
B At —FAA+—8
shgs ¢ E 4 (Wuerzburg)
23 F4: k 545 % By sg B aF % 7 Fraunhofer-Institut fur silicatforschung:
ISC)
AERitH
AF A& Fraunhofer #/8 50 % @5t M2 — » 1926 Frtstdkk i » 1952
# & Max Planck #47 &4 (re-organized) ' 1997 # & Wurzburg 24 2, 250m° &
e REN 2001 £5 107474kt BT 185 A RERARS 26% 4
BB Th% %t Eeyh X ks -
wEBHARABEAM R EEAM R AN T EEH 0 RELESAR
CHER G BABRERG S G AEME/ KB (ceramic/glass) 0 H#H &K
(organic/inorganic) ;& & & % -F (hybrid polymer ) 3% 45 > [SC & #| A & 3k 345
BORAHBI LT > RALESMEE G &8 B R MN 5K B 5P
#f#r (chemical nano technology) A A X & » MeHH - 28 - & T3

2



BEHRREE -

ISC ®ysF K& a3s M4 14 (material engineering) ~ 548 (sol-gel)
# 42 - HHnskgeex (nmaterial testing and characterization) - #% & s34
% (micro system technology)~ % @& ¥ (surtace finishing) -

ISC & % & Hi#5(coating technology) A RiReyiess » ARR UMAB G ERE T
LR LS TURALEMHBEAD -

B—F@ - ISCHR—#ERB (sol-gel) FikbmeyRada T+ (hybrid
polymer )’ i& &A% # (organic) E#E% (functional group) ###58 & R4
# (Si alkoxides) @454 (condensation) Fu#ffy7k# (hydrolysis): K% & d
U B REFOFARALEEL Si HRREB L BWNCERBTRELR

‘ORMOCER’ - £ T RN EH « M A S%HMA > R T BHH - HE - TFaMHt
AEAHBRUE > THRRKOGEAER -

EFMERARY @ wHBRRACHELESEH S RBH > Fo AR —
SRaHH > ABREREE  BEASBESE KB - F BB LA T o
A NanoMAT » B8 & ks %48 » £ NanoMAT & £ & 64 R 3 hw i BUR 3L R H BH
ETRE -

W BH R A RR LRI LTABAA S E > LR RTIRAR - B
KA * L3z %Kk (nano particle) ey ® M~ AL LB RHH F M -

(%% {8w)
B A+ —FAA+=8
sb¥E ¢ & B Aod5(Stuggart)
4% %1% : Baden Wutternberg M 4& i 2f
AERTHE
Baden Wuttermberg M @i &ML - A BB ERN /2 £45 8 F
4 Stuggart © M AEE AR ¢ TAEGRBLE RHB M N & ¥R R AR AH

8



B EOG BA A HFHARAE (DFC) ZFERAARE -

Baden Wuttermberg M s fF X M R B E@s L (ke ) ROEARM(AL
)@ Hh 0% A T0%d ¥R - RERAAMMBT ey F AMB) o

# W #5448 - Baden Wuttermberg #& 16 B L ¥ £ K AR 318 5 BHMBS
$o o B R R T E R HATHS A K F AR Fs (incubator) & @ - BB
& KB M(infrastructure) » |ITRBITERMOEFH -

ZRERREH QN AFRAE AL MO BATRE > PRAEEFEYS
MR E SR EFA Er R -

Baden Wuttermberg H # & & tHFAE 4 7.5 &8k T - X ¥4 8 Fraunhofer ¥ #
WAk REE T RERE 2% ARERHBT X -

($HEEE)
BM:A+—FRA+=8
% - 47 & (Karlsruhe)
2584 CFNAREHF O
NERHE

CFN % sk &4 ¥ w1k & Karlsruhe K22 A fB# & (DFG) ¥Ry BA
ABAHS0-60 A AREHEA ERAFF TS BERA - RFPCENAE
53 @ EE AR SFRBREMFENIT TER > LENKH  BAHML
HEBEL HETH - BHEREMNBAE  E2 62T 7/ L4AR()Nano £ K
#% (Photonics) (2)% s & F(Nano Electronics) (3)#F % * & (Molecular
Nanostructure) (4)% * &### (Nano Structured Materials).

(D& k£ FRRe TS (telecommunication) K9 & - K@ MEF AR
E & RN HRET - Bl LSk (fiber optics)Fof&in 4 fh#oay ik § 44
(low index contrast optical guides) E.4& A8 A » B sbid sk B &k s eg ik
Bk AALEMe T F 5 (quantumn dots) HE » T M A A F M4 A7 (store

9



information)&y48 B A 12 » CFN 3t oA & 4 B sp 47 A 4E -

(2)%  €F (Nano-Electronics) k R & F L 184 th b MM N EH 2
2—E2Fn2z—RE ETHENBRCERFETAKR BB X RABRERY
REBMEMGERAR Wik REHE R M “single-electron
transistor’ - it A 7R R 28 M o4 (memory devices) 0 CFN & &4h3E -
CEREFIRGABEREREFAMEH -

(3) % # s #(Nanostrncture) : #40 Gag, R, @ FIBILL A mEKRERBY
E K% F(large molecules) * #|4o A% E+z(electrode) » #EEe o4 : CFN 3
SEARIACRASRFT R TR F(atoms) K& 4 F(small molecules)#s) &5
#(precusors) & A E— o ey o FH (FKRE) » KRR REMH S & H(core
structure)#% /& & A £ £ /& (metal) ~ ¥ ##(insulator) ¥ ##t5 &@ : CFN £ %K
EHAARTBRABEREZKREBS FHEISHASR » 608 REGIKA DK
(feedback)#d F X > R&®RIE AT H -

(4) % % & ## ¥t (Nanostruatured Material )& B X EMEAH % > L B 4§
i (crystalline) sy R A MMM 2 % 5% (nanometor ) R B H M A £ MR T - &
FH T —ARABRNGR () RE N &k @Ak(higher interface to ratio(b)&
FREBCERRHEMMNGHE f CNHA LR EEMH R B R A (DERMAH
4 & F 28 8 3 /1 % (thermodynamics)#= /- @4 K (interface properties)#ys2w
(DBRFLREHEMHOLS - TTEPEE T HEESH HiE(1DBURRZER K
MM B 2 8 # (struciuho)A 4 K (property) ©

Birms CFN EE2UMBEF A6 RS (Flie AN ALER) L AHIE/LEF
#omaFE(cluster) $#THEXEFAHGAR AFAREREHANT S
= -

CFN A Rey# R - Hipsh Kk TRBMeRL - BRGHRFATZESH T - &K
HEEERBRERZARMEERER -

H—F@ PN 2ALES N HERB-CHM AR BRMAKFERE  BLRR

10



HHE  ROGGeHERRET A RERARKLLEHEY -

(3% 88X)
B A+—F LA +mB
b2 0 & (Karlsruhe)
2O Rm LRBER
AERHR

I %4 % Baden-Wuruerberg H @& — B E+ 4 BB AT & - A%
N12B  RBSTEASRE  AARR BEHUEMA  THBEEOAE  HAHT
BHRAS > #ARERFT IR BHAN BRBBELH S T BTH &
W3k S B (140 Helmholtz B R A7) o 5 4h IR BBy ¥ Foho st XA AR &-1F » B
TREATHE -

IHHE—ROEFABSEE  BITEMEEH (activities) BARAE
R KB TERZMGER 2RREPBRRERLASGE TR AL -

($u¥HL)
B At+—FALA+EA
¥ ¢k U 48 (Frankurt)
£ R ¢ b H#5% & (Dechema)
NERITR:

£ 3% M %48 (Frankurt) 6946 T 5045 W 4 A o7t 1920 £ B R A A% ¢ &
it NS G ARAARE © Dechema BMeyEHA HIRFIY . Birede  ARE
% 4 ' Dechema it #:9% ACHEMA B A 2 9 AL T R B &8 - HPN SR FHrenied -
Dechema A APt AR ~ 4T ~ L% - AHFRE - B EFRREHBMEY
T & Bsig o



($£HEAN)
TR A+ —FAAT B
b2 1 & & (Bonn)
$3Ha 0 BA e (DEG
NERHR

#BAGAASDFC)F KRB RE - £ Ik IFRME - TR R EK ; DFG & % % —
ERaEtEEdnad Eoat+ AR EASR B4 EFREL A € (Grand
Committee) » BB EFEHMETE - RERK - IRMMBAR S BFHRA GB AR
AN R e B B th By % & (DFG sh a5 = » 3 LMGRE - 1-1 - 1-2) -

DFG — &4 KA 12 BBk LA 4 » FH XA B FHR & &7 B et (bottom up)
B  BHREREL ALRBHEALHBARTEILR  HlofrdEd -

ERNERFRASLH ST DOTE  E4HE g - £ PHN - £NBRHEL
B ARG BRHBEHE  ByFAE  RREHMOHE BB S ERER
R ERHEEAAR  AR(BR) - FRRERA - REBWOARERABYA R
SEEHEER -

($%FHA)
HE:AT—%/A+AE
3.2 © Saarbruecken
23 B4 MAEH LA (I, Institut fuer Neur Materialien)
NEMTW

#At e 70 pA (INM) & &3 Saarland # Ak 3L &9 %7 R AR > BRAY 2 M BURE 4896 » K%
52%  BLA00A wEkAEF 1.5 5T IMORE0RAN£ESE
40% R B TER I AFBTERABCEEOARE  BIF 6 4 REBHRAE
BMoREBAAL CEMERP2-0EAEL LTLAL 10 RFTEL > ATA
# 250 A -



INM £ EFTORBRFELBARIEZ TN > LRUEE KR
TERM MG TE -

AR SHARRGHE - IN 8 1990 Flemzk (LB &Ko AL
HmaHE  IM R LA BHESLR - B ERCGUE - MB)PARSH T
LERHRET  AHERALEF % ETAHHRESCLESAR  TUER L&
R tiub i Muasd  tETaHRELMONTE -

EEBICET R REZYRERFPUROER  FRRERIEREBR—F
BMEBM M TERBYGBE » fllodRBERABEHREHFLE -

IEB A KM AUERB I A FRMOICE R RN BE—FERFRRE
KO ER ML - %3B - FEBHH - REKREARBSOROMH - AR HH
Fraige(DanF o HRASFEF RS R K BLARSERMOAEHH
QeRFTEEUHHBEETFHRARMFRAMAGBRRTHICORENOHEL -

INM £ A#AEF B RAREWOERERRMBRNGHH > EEHEFE
HaRFokarT RF2Mas TR EA  ERAFGEE(DRERBEH
# /& % #7 (nano composite coating) R SR A A & ()R A ESH B2 (simple
processing) & £ e #H 1 DA ZMH  (DEELEHAMEMR AR
k& H e & ¢ H (biomaterial) »

1996 4 INM %5 & % & NANOMERS(Z Kk B 4 A& FHESNH » &5 K
FESER eB A BRI G IRGHH - kM (optical grating) » &M
(BFE&k - BB SRR BRIE)NE R B -

e 2k AT R F AR R KRG KA BEARTFRI SR
Bk TUREEAREE RGN B g Eae @ B4R %% (coating)
Ty e & TANEK®E(nano filtration) &9 M £ 4 s (ceramic
membrane) ; INM B A EF B REKM RO RITENERAR  ERLLETRATEHR
g



($¥¥8+)
B At —FAA=-+=18
3. % : Brandenburg -
%3 %4 ° Brandenburg H #UAF 4% #8 (Brandenurg Economic Development Board
» ZAB)

oF:3 3o

ZAB & Brandenburg # #UF & A0 B o) — AR E B4 0 MAKRMIORE XS
R FABREMBRBREAMEAMRS  RTrA=ZMBEM > 3K ZAB INC. (—4#FRHE 6
B¥en) #%E4L4 (Invensition Banks) (2001 44 & 6 &8 ) ~ Brandenburg
Capital (BHHF#MEE A6 RK) °

BAT ZAB EAREABRENR - @ - £ 4#$ - EH - R - BI1R 5 ZAB
EEZRBUTH - MBARE > LAeRARAZRE N AR EH T35 (Patent
Marketing) &4 AR %% -

IAB BEREBANNEFRIEELE ARAESBLALBNHBRREALFH
# ~ £9# 3 (Biotech.) -

(3% 88+ —)
B At —F LA+ wa
#b¥5 © #a4k(Berlin)
FH R MR A S H A4S P o (Techische Universitat Berlin)
NERIH

MARLERERAAHRZMAEL— BHBLH_ENIFTA HBNBSEA
B A A B i A s NMERIE X+ 5 BEA —FREVZR/EF S EK
e BERBRREEEABMBUT - AARTEG - BH & (DFG) % 244> Hshexd -
TERTFRELEE X H -

BRI EASEIEZHRAKRCGHEER  HH - FEHE - ARZ S
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(human-machine system) » MABAE4T ] AL B R E B HHF LA -
RERBARAONE  RBERRERRAF -ART S EMOE/ 2AeE
WRER MBERTERELTHBERMBOARLARRTE R R
B FIRREZAGIE  AATHBHERFHFARLGE EERMETEMA
HEHBEXER » T e ER LMY T -

($%FH+ =)
BM A+ FAA=FTEBLF
¥ #a4k(Berlin)
£ R4 ¢ HIE 847 (Investitions bank Berlin)
RE @R

RBATRHAB BT 80 FATARIL » £ RERARE oAt
BAGER B+ EFRHBBHBFRERYG I F—F OBTLETRMBHGT
o Blhothphis BREEHE AAIREEBYIMAAGA > HI R AR HH
B edsA

B 248 B BOAT BRI SRAT T A 8 P A LM 2 8 (IR S HFBR U )M AR A
b IT FkA3 8 B ACKE) o 1B AT S B 15,000 &% > $ AAMT 12
5% 50,0008kt BBERIEAMAEME » BBFERF 50% -

R RGR A AW F A M S a9 F BT R I8 A A 2 & (Start up
Compont) » 3%4R4T 4 # #kig -

($H%8+=)
B A+ —FARA=—+EBTFH
W25 ¢ % #4038 (Potsdam)
%% 54 : Fraunhofer Institute for Applied Polymer Research (IAP, Fraunhofer

B & o TR



AEETR

Fraunhofer & A & & F 5 K AT AR R IR 23T » A LA BB %k — %
#4417 > & Fraunhofer Ryt -

IAP S RAARSSN HwBF @ © A %S5 F(natural polymers) ~ #AEt &
#F(functional polymer systems) & 4 i $& % %+ #7(synthesis and polymer
tech.) » Mkt % % F(water based polymer) ¥ ; #MA B H KR AREBGTTF
3% F9ey Dr. Buller -

IAP %8 Pishtesom (1) RGN TP £ B4 0B (starch) ~ R
(cellulose) ¥ XK BH» FALAHE UNRAGEF FERAK T ARTA
RBFAEOMH  TRESHAHH BURFFERHHART @ -
(DARBBN TP RAREME T4 AR LB REEFEURRLE
&Y FAE ik PLA(po v latic acid) &y 4 s & & #r#8 (nano particles):P
HAHE

(3)#. M %5 F(Water born polymer) : 45t % &M AW & 5 FH ERB
THREARIELOIBBE  EHERGERAEHONA - Pl E - BX -

(4)# e % 5 F(functional polymer system)#fF]: X EMAF @ EE ST
FHi ey seic(functionalization) e S EFHSF EFHASY T BAF
SFE BT RAEARY FAMGREY > bl il RS  HATEALEL
B RREREEAGL  RROABELHZ S FR@EhsEI » % OLED(ppv
dervatives) * L EATENA AR E K E2 R BATRAHATABEALD A B
IH 150 AEL > AERRILERT S ERANETHEAHTE -

P~ 7548t AV 80%ALHME  —FRABF A —F
HBIER AP ARNAMHBRERS ) THERBMER NN -



(B RA+w)
B At+—FAA—+N8
% 4k (Berlin)
£ B4 AT B2 K £ € (Technologiestiftung Innovationszentrum)
NERIRE

AA SR GMARTEAN 1985 £ R AL RILFARBO T A FL BRP
WA L5 BERL  FFXHE— 2 At 199 F4% 3 8 H KT LTEM
it FBALEH T RGN N PR ETHRRER 0 ARST
BHES  BATRBARMBN AL TENERRGORLY  BE AR
AREAMTHEG K-

($up84+35)

Bk A+—FAA=t+tAB

% ¢ &% 7 B (Dresden)

23R4 BYHAESH>FAEA(Institut fuer polymer forschung Dresden)
NERIR

AMEA RN 1948 £ 10 B > BANSH— AT REBE TR HAREBAT
BEOHE BN 1950 ~ 1984 S @@ mRBafu L ' RA Institute fur
Technology der polymerforschung ; @& % — 1% & & &% 4 & % 5 F 5 %A1 (The
Institute of Polymer Research Dresden(IPF)) -

AHEAE20] £ BHF 10N @FRKD0%R A Saxon M » 5 5k 50
YR aMIMHA 2001 £AH 162 R AFYRATERA | GEKAT BT
P RAHASAFZHEA L% BITTERALH 9% ARHIIT ARG S
F4t2 (macromolecular chemistry) » & #» F# # (polymer materials) ¥ ; & F#
WMEY FHAMGEMAEN N BAG Maxplanck( 48 §FH A B &) + 5 5 ) fo
Fraunlofer(48 & » & B &) TEHIE) -



IPF(3 MBS FREAARREIAEFATARB - F 54 6
18 EAR
MHEEHE» TFLBESHS TARALMY (Defined polymer structures
via polymer synthesis and melt modification ) -
——BHTHEARSDA LSS F 4 5 (synthesis of specific polymer
architectures and functional polymers ) o
— —Reactions in melts/blends.

(2) MEERGXEERA B ZIESH (Mechanisms of Interactions at
interfaces and their Control )

——EnFNhEmesnit & (Characterization and design of polymer
interfaces) ¢
— — £ TRAM AN B (biocompatible interfaces) -

(3) BuFha#t/ t@eyshieierHE (Dolymeric materials /
functionalization and modification of surfaces and
interphases) -

—— oM N & (fibre matrix interfaces in composite
materias)

— —functionalized surfaces/polyelectrolytes.

)2

¥

WwRUABRNEXRERIE > XTu45 b (DHEEEHS>FARY
&5 -F4 s (synthesis of defined polymer architectures and functional
polymers)(2) @& » F#y R ME(reactions in polymer melts) ~ (3)& %
F A @eydE AL £ % H ( physio—chemical modification of polymer
surfaces) (4)#%#/% * &4 & # B ( micro-/ nanostrnctures and thin
films)(5) %4 TEAM$+( Biocompatible materials)(6) & 444/
(Development of polymers) - £ % (1) HERBERE RSB ER A5
M EFHERGAR LIEES R THEH R e (block), #EH( graft) R &

18



oF B LT E A B & o F(radicals polymer) & metal locene
#it ey ﬁ%‘&l@(ﬁ@@ﬁ‘%ﬁﬁﬁﬁﬁiﬁmﬁ) P FBHELEEITREAGR
B B RS AT RN E -

AME A IPF BRERAZAARH —BRREAHE > 1§
BoyR AL &S FA@(polymer surface) 844k (micrometer) & & k4 k
(submicrometers)#y R & (dimension) #4T/Lf B AL R A K » & 6 A F K
(nano-structured polymer)## & 4 F# ik (templates) @ Fl#§& &% K&
(nanowires) & % % # (nanotubes) : AR THEITE XK @ARAH LM TR
KA HGHE -

(3 R+
B AT —FAAZ+BTF =8
¥ 0 F R Z (Muchen)
$3% ¥4 © B.4%#4 & (Bayerisches) H & 28 % A & (B HR)
NERITR
EAFEMANER &I AMOEFFLRS T XRE R o485 (BUW
BAMPNAM) LRI EFELE REBAAREERIGN -
UMHAREERIEL X 2ERTLAEF GDP e 3% £ EMN 1984 £ %
BAELCENORTE WARIISTEXN  FARAP (N REME ) RBKEELSL -
—fE NG REMETE NBRHBIHIEE A FHTEE (L) Ef
REAGEEHF TR HarE/ I MR R T S8 -
UREFANFES 100 B ERT(RaERSGEL) -
EAMEHIEF XFERLGAE  RAFHRINESE AL ZHENEN
AHCBE - MH HEEAESH RSN ERREERARAFES  EAEEML
R



(&8t )

Bk At+—F+AwmE
i 0 R E (Muchen)
584 MEHA
ABRITRE:

&M & #15 (The European Patent Office) #1973 % > d I6BMBARAR
REEXZERL  BMABOHKEAEIF -+ 5ERAE I +SBBRES
#1978 £ 6 AL E—EEHPH > 21979524 10,000 @EHTH  F—1ME
FA1i@iB7 1980 £ 2 1992 4@:& 200, 000 48 &A1 > £ 2000 £33 1000, 000 8 %
F] o

KM EFBRBTCHERESR > B2 EHTH EHEH > FRESAR
2R 4H ZNHRRERGHR Al Rt Er SFRITRES
W REFEE S H AL RHA A WA AR BRENEASHARARGRORE
R &R THRAGAM TG » FHRABERA -

= ~ Materials week 2002 =3t & -w4F

(—) &# %4 ° Materials week 2002

(=) #iM: At+—%r1LA=+8+A—8B+A=8

(2) w2 2RAAEZMuchen) T EABEHE

(w@) 2B 2R H WEAKSTOFFWOCHE(multi joint conference
project » A3 1996 £)

(&) B4 %% - MATERIALICA H#H& > & Messe Muchen Gmbn Bt R ) & 33
BEBAFNEREHIER -

(X)) FHFHEM LB RXA 600 F(RE I9EAE) 250 & uikgik(oral

presen tation) ~ 300 & A 4R 3% X -



() AHenREatR
Mite LML A B &4 (automotive technology) ~ fE R4
(energy conversion) * 1t % T # (chemical engineering) ~ # # s+ &
(modeling and simulation ) - $& & & # # (light weight metallic
materials) - # # 4& & % # (materials characterization) - & F
(electronics) ~ #i & (aerospace) - % & # #j(surface technology) * &%
FRAAAHR -ME - GUELBHH REABWE  RTHRRERR
W dR AT -
. AHMoRERBRXFTE AWAF -+ -8 > THah:
(D) & &L
AHHEDRTEREHRGRBANTR -
(2) &4 44+ (Nano composites) :
S mPET L (clay) ~ wEkH(silicate) ~ —At4k(Titanium
dioxide) ~ % &M (polypropylene) -~ 3B & #i85 (epoxy resin)ik
T H G L IARA -
(3) # k% % (carbon nano tube) :
% 9h B A7 & # P9 65 % % #4s # (canbon nano tube) AW EF i
(electronic device)#y#t 46 i & 7ot TR A o IAE 3T -
(DOFEAHH:
WX E 6 &K e B 440 24 building blocks &2 K # 4
TRERBREREB(SL)HHR LARMY r-Fe,0, Fe,0,
/Ce0, 4+ % -
(5) &kHmAWER
SRS S0 ) F ki FEAERANRAS UHALES
BREMEHYE -

2. BERWIXF®



AREH BRI fo 2R RWH LA AAREM ok
(1) % #%# % (carbon nano tube)
& Max Plaﬁck Institute of Micro Structure Physics Ff¢
J o SRR % FLTLR (wetting of porous template)# &4 & &
REETHREH & ARIRAMHF @ AERAR RILR M Rt
(ordered porous alumina) ; % % 7 @ @45 PTFE » PS fv PMMA -
FTHERART PR RANERAFTERABUZES
@ (high oriented) k& Mo meh Rk ¥  REAREXRH
FREEHUABBIR  ALBOERDHE  ABLFEH» FARB MU
Na,Pdcl B R AN ARL RN EXSBBRTURERE LA
S SHEAXAMBBEAZE  TURANRS R - ERHK
EL -
(2) &Rk
Institute Werksofte der electrochnik(INE)# & —#& %74
Niobium #5 & & % (capacitors) * B H 2 kR E W% &R
(dielectric layers) ; A8 &% & Niobium £ B H KL% H=s
#(nicrostructure) @ B (sintering) ¥ A A 2 Lty ke
#(sintered diode) - &#& M4 fit(oxidized anode) » &k &5
1% 4 1t (cathodic catalyzed) & % NiObium SMD electrolyte
capacitors > T A A £ f40 N-type #5¥ %48 (semiconductor)ss
anodic niobium oxide ; A# % B ¢y A LIRS EAEHM > > B o5
4B Antonoma KL &HENRUS Lo UBEREE LS
o) XFAM  MERAFREBEEREFAGAER BLEHK
B[R T A ENBEGEL  BLRKREZTHRAY -
(C) # &k ##(nano particle)
MA-HASHHRT > ERSBEMANYE » b r-Fe,0,

22



/Feid, /Cel, » BATEAARTA—HEAREBELR  Hlok
BEXRRFEAAR  EHREZREGPM - REMSHHEY 75
BEEZN+SE  URAKE@E -
B ShHE K A AF T~38nm 49 B) 4T (ceramic particle) %
B4 PMMA BiBs - URHAASHE  AXS A CEEATFAGHR
ZA(filler) Rt > FHREAESRM -
(D) # R 4 (coating technology) -
FREFNREBBARBREOLESRN  BERRABTLEEZ
P RASALMM - KR TEREBPES RAOTE S KRR
W52 sk (hydrophilic) &9 % % 48 & -F(10-50nm) » 287 Bt
(silanization) @ ¥ X -#&AH > FREH L L ZA UW-curing
Mk RELEERANEREN  ERAAF S BB FFEN
st (Dentscche Amphibolin Werke Von Robert Murjahn GmbH) -
3. HEHEHW
AXAHERMUHEAROEARARL > Sl HBNEL 5K
(characterization) » % & 4% #7(surface technology) 47 % £ 45y
R RXMBEHRG L 20%; HAARBEKMNGEERTR  HNAHILOL
2) L AR -BLEMH - ML B (Brass) - FF - K=&
(aerospace) ¥ ##HH H# EATRHT4RH > WX BRA L 0%644 > KEM
PEEEMOERN  RRXBEHAOE 10% a5 R4AH - 2RMEH -
FRBMOER - MERKMOAER T » ARFFEMUAMG L KA
# 20 % (4740 polypropylene-clay, expoxy layered silica, expoxy
resin rein forced by titanium oxide) ~ &K #B(HKLBRF -
B EORAOH - 2R RERA N R T4 - HRH MR A (B
BT -ARAME) PRRAPER  FERBARFARES G
BAAARIZ R -



%~ o

AR %518 8 % K ok BoE M HkH 94742 $3h w i8 (Sep. 08~0ct. 05) £ ¥ 3
M Frounhofer #4a M&i5t R MH: % —H @B MAMEHHEAREAREXHE
Rl do SRR BB F o (R MART  ABROAR - REH
1A -

(—) BEERmALE

HAGHIEEHA0 FEFTAE ARG 164 Aot —& - A
“HELBHAL2E BEABNNMARBLBIERNRBOAR  RALHFAK
ERAGRENE HAMS EREAGRA RENHSHESGRTRAA
HEETHOBA P-RYRIBEARE AR -BAGRRAKRAL—KE
ERE BRITHEFTO—F -  RE—ROERREI A 22 8BRS BER
$WATRBEAG G ERERIPATHYE (A SPDAATRMEA L) B
(EERK) BEGHEIH - HAEhL—ZHRELEEATRERLLE 5%W
FAE -

—RARGAEF BEFEBAIN T ARREHATRaEASEL
FoREFITFRAARLE RABRIAEIMNEBR AT REABRSOHLETS
HRBAEAESBAHE  BLHSLAD b Liafinsg -

REEA IV FREFBERBHL—CRT—F  RBRABRNRE
BEMBECRKE  BRNBES  BRAKEAETEBE & ik 209 (A 1E1%
BA10%4A%L): ¥#m T HRGEEFAHERS - BiDA BT KIS
BhEALSRHREER G E L REE - FERF T RO MRS
BEROFAER Bl L i TAARAOMAEY 2HRY & —EE0 -
HEEERK LTI -

24



(=) #AE&EAB KRR

BEUNHABABRHENER > dNBFIRAMF R —RGEN > B
AT EENHE > FFIRGENRYE  RAHNHARAESRKS T
BH K QBRI - SHBUTHAE R L BHBA Y 0 aEHFT I -
BEN BHEODFC) A BAFBAENBROSKRFEEMTALER L
HHAGHE . A TERRRGH AR R M EE R RTAES > B Rt
AHMBAEREGE ENEGHFT B REARMIEF - SAXRB(BIEAS)
ARITUAN - BB (E)F - 2o - LENRT > TEREAMNHR > Bk
N EA LR MAE QB TRRRE S niee -

HEAFACR T @ BHBEAGDC — 544 128K - HFAAE
H—FH 20~30 &R > FHshEEIF RS LA/ B X3 -

MEEMS @B Max Planck Institutes(BAMBR & T EHEIE)
HERRB R 6 T 88§ % 2 b & BOA# 8) - Fraunhofer Institutes(#
R B8 TR A# S~6 FA(FRfo Lot iam)  wAHF L+ SR
Bk RBF-BRBARBRSFATHB-BSA REARSBITRZ Y
* 26478 % # & Fraunhofer #» Max Planck & ] #) & #UF 3k % 248 » 3
EGLFERTERES  SRRARYTHRBAM R BIHRRMASDTE
RERSGFHBERILHIBERS » ZHEM X H AT RBLAGIIRFR
B FLHES -

BBEENGALRERES - SRBERF R X3 - BREFHB) o R
BEHEMBZEG THMEE | AR BRKEA ¥ - NEAERE T
BRENZERRKOFHAR - FRAEAERBOTTREEE < by F 4
HEXNBHARE Ak ERE 10% 44 B EEA TP R T A2
£ ¥ (innovation) & # & b(highvalue)sy & &/ Bilf- B —HF @ » g+
HRABELFERAHEE MAHFSHESFARTEROHF(BAHELRE

25



(

I

)

1B BB AMMEMEEm(institutes) MBI ERAHELME/
e GATMREETANBUIARGBRBEHRTE)aHEREG | HH
B EMR T ERAECASR/AE > 3t EO B 3 Mat T ER A&
B HBEEEHEHE T LA RITFE D ZAENABARETE &R
BEOANAAGE  AAHELHORY  —REOHRBHER  BUREM
EOFH ST ERERGHE ARAHIHHEARET AR -
RAF—EHERAF S TEER (BURRORERR) SR
FREHIERBES  PREALEHOBRTC(HHLAR) WL
¥RMARBRBTRAGAREBERBBAMEA -

RBEREBEAERR

RARXERBHAKRALRATETARARSHAR N ERYALH
BIRBW S AW 4 4 BB ROH TR BAT4EAR 1998 F3 AR
FHABBEALD FRRES THFERATMAFFT IR - 2 F #5130 (BMBF) £
BOBAIRESPELKE - FRAM > REEERS KRR ERE AL
6 EAEMAER)-E5 KAKATERLANER - RAZKREH Bk

AREVITRY  RMA DGR RLRME AL S pERERKARSE
BAREATIH RERSIAHNRT > FEBE R AARERTHESEM
S EHRBREHRPIP R A Bt R RS AM LA ANEERL
AR AR REBARARMG S SHARERIRERY -

ERNEK ARG S - T LR R BT A AT S 6 & KA
#AT R BBANEELARARY REM T RBATUERGEUAHFAE
REBRGHZREEBRUGHEAEY  plo "TREHRE  PABEY
R (coating) M A M TGO REH AL EELHM T A REHIN
i PR ERB T EAM T R RMRAos T R AGH AL
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THEAM BBBTE o 2REMGHS - ARBERALRAGHH - 16
TofK MM ER BT AT @M RE AN RARTEE-

MO A S/ HEME K BA SRR BEREEELANN -8
B M OBH G RS HHATE R YIRS - BB S
AR LTRHEREERME - AS - 2WRS - AL URAOEHREHRHE
WERMET AN TR - HERS I hksd A8AHER &
CRABERHRE - BABFR - AR ARAERSHRDRERKE - 05
K@M RREHN BOE KBNS BREERETE Sz ki
Ti0, AR EH RACH S  HBK A - ZRBIH - RRHLCDHH £
REBAHBAE BORKBI BEBBBH KN BHHKE EAGES
AR ERMEEERLTHH > AEARARHE  HERANIH S -
ARAMMBS G ANEEARHEN 24 TALFTEHREF , Ol
AR EEE RBERMRAER AR S KA KB A
ReyERHHAD -

BRAT > BALLSKIRFORR  RERHKTHEASL (1) 2k&
HWHHGARRAFOME  GREELEROS LA RoMMH
BHREMEE R EBODECERERE - BRHH (AEMENEE
EHAERAE ) () HERBRASHME 0K © 2K RE &R HH -
APRREGAHAGHMREARS - BASE Q) 2kkmater
¥k RAGBANE > QE2KEH - ShM% 2RTEHH %
EEAKEEHER -

() HHALGTERE R HH

BEHP ARG E > BEEFYESERREAMRE RGN E
KERBRBERABR Y ChUMESATO TR AP EARS
Erft iR > BB A XLEH Rt  HNRAHBEANE ¥4
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thho ¥ FLABRMABLREMHBRASEOHFR - BIHH A EHER
s est o Bt HARGTE > ARLBBARBENER -

BREOHHIERFERE BTARBFAFT T BARESH G
AHIAMPKHA BRI EIASEET LARAERHEE (coating)
Hw o RHATANSXAWRATD  BRAEFTAR - ARGERABY - £
Materials Week Munich 2002 #7 8 & #9% X T 2 & F 469 R £45 2 24 high
K ( B # DRAM, FeRAM, MRAM) > lowk (MPUs) - metal (FeFAM) - Ferroelectric
(FeRAM) % > HRBARMHHMYT » EBHLHN AL FHRFAERET - &
AURB)AEHRLEE: ZHTFERBTEMNBRIRE  AEAKHEB LT
BERTBHBARAKALE RALPE HROMBELARGERORR -
EmALAHHNBER BN AEEELR R2AFENTR
HEE S MM EEORHaREsEs ME- ME BB S
4 /8 (netal foams) - & $AHHF -

HHARGER  EBRMOL2DEBRE FHERAMAMS R OME > $F
ASHHHOBER > ARERE GO BT » ARAFELEH RS
AN E R BENERGEY -

ERNERAZGEE  RIASETHIMRI GRS  RFABREMRAR
BOFROMFERAEAF AR AXKRET HHEETREAKE
BRikmul BABERAFSENEREFKETHHE - LE2HY  RAAL
ATER  AYHE - FHRER DENRRETERLABRRBEREY
BRAXEH  ARBERS —RAEXES -

kM ERTAE A e (1) ke & A (nano crystalline
materials): a3 3 Au T A 2B ALK 4 544 (2) 2 K 4t (nano
particles) : AWM AMH - £ - BLZ8HE - BHARSHENAHRE
KR HAEFHE - (3) &K FLHHMH(nano porous materials) @ #le ik &

(zeolite) ¥ ##4 > T AMEALA » HBE@ ID A4 - (DR K%/ RAER

28



(&)

(nanofibers, nanowires) : &K &N HLXEETME T - HH G T BB
R R R A ST KRR AFE F ~ (5)% K8 F (carbon nano tubes) :
TRARMBEEHH - EF A4  -BrBFEDE > FAHKERER -

L ERHH  £ERRERARMM - S0 L 0T L RHAHR T
ME LLRBARBRMRE  EXEAERALARRAGELEAEALETF AT
¥ AT HOHBARE -

R R S CA Y 3

BEAZKABARGTERS Bk R KR NRS > TUEESRE -5
B TER RRALKHRRAALE  ARBGESLBHEARTAR
BRERAMTFATER  LARARE  AREFHHEA HALBARETF £E
B LT~ EH AR RREAY O RAARROVE S FH&KAARL
#onR¥LHE—S AHERHBGES KRALLLAH - REtHHA
BF  HRARKMNOHARBERERBZLR -

Ay @it RARREANB ) > o EHBUT ~ BHBTS
H-ZHEHHER A& LENRT HRNAMAR e h X
EHAMBERHE PRk - AHARE > TREKS  BtAHE
&R ENBALEA—BEHIREL  FERTHOL— AHERR
MAEEHBER  LALGHFELEM  floek8E 2001 F 2454 AEEARA
ML RRABALHEER (FEHR -RE - 28 -648) FHAE (5
KEFAM - HH - REHB AT F M AR AR (R) EF
B FRAR(EHHE THEHRE) AREA (6@l - EFHE -
L8 AR EMYTF) RBEMH KA LML 2001-2006 & F A 13
BERAGHE L AZKHE  BUERGEZRARAE  S6KHLAS
NE EARRBEELTRE -



B~ H

ARHMERZ KM TRANOE > LRELT -

(1) REBRGHAZERMORE > ABRHFLE - BAERANG - Mo EMA
FE S EARBAAREEGBAXS KNS BEEAKE B EHL—I
HERELRB RSN F A&7 REFREOTH - KA 8A MR ARG
T ORVAEARL  BEFBE FEEKT MBEAS > wATAE > B
HEHRERENIF TERCERERA > BibiwAMH ERTTRE : MRE
HERHNBARHLHAEL  GA/BAMT > FERREEE ELERA > BobFRk
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NanoMat schafft Synerg:e

NanoMat ist ein liberregionales M Kk Fiir M,

Mit A i drei F hung! der Helmholtz-G i ft, elf Uni
titen, ein Max-Planck-Institut, drei i der F h und vier U

ihre Forschungspro;ekte zum Thema h und Untersuch von metailischen,

nanostrukturierten Materialien und Werkstoffen sowie den Funk-
tionen, die stch aus dieser Nanoskaligkeit ergeben.”

Diein dlesem k h Partner verfiigen (iber hohe wnssvnschaﬂhche
Dies bel auch die i Preise und wil haftlichen A
wie 2.B. ein Nobelpms. finf Lmbnlz-Preusc und mehr als 40 wmlon renommierte wissenschat-
!hche von und Dariiber hinaus sind die
Mat-Pariner an i kal Patantan und 19 Lxunzen sowie 88 laufendsn Kooperations-
] mit der indi e im B h der beteiligt.
' 1
{MERCK ]
$ s
degUSSQ. Egin
’O

SusTech In % nss

NanoMat-Partner als Liganden des sup Lict Komp Natifliche Licht-
P in ainigen ph. ynthetischen ien vor, Die S isation
von Pi iekiian zu i grofien ist die Grundlage flr den effektiven

Prozef3 der Ubertragung von Llch!enargle Aufpauend auf dieser Erkanntnis des Max-Planck-instituts fr
Strahlenchemie in Milheim an der Ruhr wollen Wissenschattler des Forschungszentrums Karisruhe mit
selbstorganisiersnden synthetischen Farbstoff-Molekiden photoaktive Funktionseinhelten bauen, die
dann in der Lage sind, Licht zu sammein und an eine Energiefalle abzugeben, wo es in verschisdene
Arten von Energie umgewandelt werden kénnte.

-fc‘“?g NanoMat gehdrt zu den vom BMBF
¥ kompefenznefze.de ausgewiniten Kompet

Netzwerk
Nanomaterialien
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Forschungszentrum Karlsruhe
in der Helmholtz-Gemeinschaft
Institute for Materials Research Ill, P.O. Box 3640. 76021 Karisruhe, Gemnany;

J. Bahm, T. Hanemann, P. Henzi, C. Lifin, J. HauBelt
C. Schmid, A Frick (FH Aalen)

- €.

Optical Properties of Polymer-Nanopowder Composites

Abetrart

In this work a series of different conmercially available nanosized ceramic materials {average primary particle dmmetct between 7 and 38 nm) htM: bcen
investigaied as inorganic filler materia) dispersed in & Jow viscous PMMA-based reactive resin {poly ). With respect

viscosity as function of Rller content and temperatire was measured. Due to the large surface to yolyme ratio of the nanosized particles the viscosity increases
significantly with increasing filler amount. Afler molding using reaction moiding with polished mold inserts for improved surface quality the optical properties
like wansmission and refractive index in the visible ahd near infrared were measured. Deperdding on the used filler type an increase as well as a decrease of the

refractive index can be achieved.
Available Plastics
Wgterial T Deaxity {gicm | Refractive index | Tranamission 1%
PMNA . i1g 149 &2
EMEH [R5 G0
IO %
%
5

Rewetion resin as a material for the polymer miatrin: Plexit 55 (30-35% PMMA, 65-70% MMA)

Expertmental

Aensumiaaion

G EBE X B A s

§. Fabrication of composites consisting of reaction resin apd ceramics
(vanal.mn of content: 1,5, 10 wi%)
ion of vi of these:
3. Moldmg using light induced reaction moiding
4. Dewemination of absorption, refractive index

I TN

$ wi% filler content 10wt fxlln content

{wt% filler content
Opticsl propertios of produced composites = i
before process optimioation Optimizing of the fabricetion process of thexe btes resuits tn dmtn! ]
Variation of: |
1. Stirver with bigh |
shaar rutes | PMMA PYMA PMMA - PHIA © i
2. Post processing. | 2.5 Gew Amos 5Gews Amiosil 10 Gew'h Acrost
{ultrasonic) :
IPMMA 5 wi% RE200 |10 wev R8108 H
Oid mothod 102 Bimen 4.0 dBimme 2.9 dhimm |
Optinized method 0.2 dimn 1.1 dB/mm 1.7 dRimm i

Modification of the tefractive indes (=633 nm)

¥ALBERT-LUDWIGS-

Contact: Dr. Johannes Bohm (johannes boehm@im( fzk de)

UNIVERSITAT FREIBURG
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M. Schulz’. Th. Hanemann, J.H. Hausselt und G. Motz (IMA Bayreuth)

| Forschungszentrum Karlsruhe X
! in der Helmholtz-Gemeinschaft
I Institut for Materialforschung 1il, Postfach 3640, 76021 Germany; _ tMTEK’

UV- and Deep X-Ray Lithography
on Preceramic Polymers

n mi (MST) the ication of micro made from ceramic materials becomes more and more evident
with respect to the pronounced chemical stability and the outstanding mechanical properties like the reduced thermal expansion coefficient and
the high mechanical strength in comparison fo plastics. Different replication methods like e.g. fow or h-gh pressure ceramic injection molding
usmg muoshucturod mold lmans as master have been established, but in all cases a i ing scheme (mold insert

ing) has to be used. For the last years in mit vanws methods have been
widely used lor me dlrec' fabrication of very precise plastic or metal microstructured surfaces down to the nanometer scale, :
A direct fabrication of ceramics using preceramic polymers as resist materiat in combination with UV- or deep X-ray Mhagraphy enable a rapid
plastic

fabrication of either high temperature stable (400 °C) and chemical resistant after pyrolysis
amorphous ceramic SICN or SisN, parts. In this work new resuits the fabrication of mi with aspacr ratio > 20 and
structural details < 10 pm using UV- an deep X-ray methods and di J are
Silazane based polymers Synchrotron radiation
" Mo b v b=
R ¥
Si,
N,
S
RySI~TH, SRi+ Ny
faadien mex; mob% used for the microstructuring

peincpie of Wrowasty ragative iR

TR masgutement

expritiue done 4t

sy Hocigohy.

PrplEIAG S RS

E, ABSE Bied with SLN, powder

aspRet i Ut

Ci - polymers are suitable for UV- and X-ray lithography exploiting the negative resist hehaviour
is by moisture
- X4ay mhogmphy of ceramic powder filled mixtures is possible

@ALBE&LLUDWKGS- For further questions Wichal de ond visn delim3 Septomber @2 ’
UNIVERSITAT FREIBURG
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H.Mobus. V: Pratschek. P. Deak; E. Bister, H.-J, Glaser, E. Hartmaon®

Doutactie Amphibeln. Warke von Robert Murahn GrbH & Go. KG. Roiidorter Strae 59, D:84372 Ober-Flamstodt. * I

Capacoat® Antiscratch Lacquers
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Capacoaf Antiscrateh Lacquers
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Forschungszentrum Karisruhe
Technik und Umwelt

PROTEIN SUPPORTED METALLIC NANOSTRUCTURES

S. Behrens*, W. Habicht*, N. Boukis*, E. Dinjus*, M. Baum**. E. Unger**
“Institut fiir Technische Chemie, Forschungszentrum Karlsruhe, Germany
**[nstitut fiir Molekulare Biotechnologie, Jena, Germany

INTRODUCTION

Particles in the nanometer range reveal a great
potential for heterogeneous catalysis and material
science . e. g.. due to new catalytic and electronic
properties. With decreasing particle size the ratio
of surface to volume increases continuously. so
that the particle properties are more influenced by
the surface atoms instead of the bulk atoms.
Highly oriented protein assemblies  like
microtubules (MT) with characteristic nanometer-
sized patterns are used as templates for the
nucleation, growth and support of metallic
nanoparticles. These MTs are hollow cylinders
with outer diameters of 25 nm and lengths of
several micrometers (figure 1). MTs are built by
longitudinally aligned protofilaments composed
of connected uf wbulin heterodimers of about 8
nm length. Thirteen protofilaments are arranged
in parallel and form the

of} tubulin o
25 nm
microtubule

Figure 1: Microtubules are formed by a self assembly
process at physiological pH and remperarure.

RESULTS

Following a bottom-up approach noble metal
particles in the nanometer size range are obtained
by the reduction of the corresponding metal salts
in the presence of the protein assemblies. By
reduction of an aqueous Na,PdCly solution,

palladium particles (1 - 5 nm) could be nucleated
and immobilized on the twbulin lattice of
microtubules (figure 2).

FEXRN
%
b

Figure 2: Transmission
electron micrograph of
small  pailadium  parti-
cles  immobilized  on
microtubules.

Layered bimetallic Auw/Pd particles in the size
range of 3 to 60 nm have been synthesized on
microtubules by a seed-growth mechanisi: Au
seeds of different sizes linked to the proteins by
thiol groups were covered with a Pd layer by
reduction of Na,PdCly with sodium citrate at
70°C in 30 min (figure 3).

Figure 3: Trans-

mission  electron
micrograph of bi-
metallic Pd/Au
particles tnean
pariicle  diamerer
61.6nm}  immo-

bilized on a mi-
crowubule.

The catalytic activity of microtubule-immobilized
nanoparticles in the hydrogenation reaction of
crotonic acid was examined. In HoO a high
catalytic activity was measured for the palladium
protein material as well as for the bimetallic
Au/Pd nanoparticles.

Conzact: Dr. Silke Behrens, Forsehungszentrum Karisruhe,
Bereich Chemisch-Physikalische Verfahren, Institur  fiir
Technische Chemie, Postfach 3640. 76021 Karisruhe

Tel. 07247-826512, e-mail: silke.behrens@itc-cpv fzk.de
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Protective thin films  Membranes:

thin films

Functional Nappg
fibers particles
Fibers Powders
Reinforcing Emulsion
6 wders
fibers po
“ano-
. High temperature  structured
smart  ceramic matrix  metal/ceramic
materials composites composites
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l Toughness/flexibility
"M Functionalization
B Processability

Structural units of ORMOCER®s and relation to other materials
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. R,-SI(OR), :
AIkOdeES Si-, Al-, Zr-Alkoxides

Hydmlysis and polycondensation

Sol/resin : Addition of fitler and effect materials

Shapingk processing -
‘- C()afc-if]g M fiber .
W mouided part . B foil

W bonding agent M particle "

Schematic representation of the material synthesis steps for
ORMOCER®s
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Polymer-Layered Silicate Nanocomposites:
New Flame Retardant Approach for Polymeric Materials

Clay mineral-polymer nanocomposites exhibit a change in composition and structure
over a nanometer scale resulting in interesting macroscopic properties. Enhanced
mechanical properties, gas barrier properties, ionic conductivity, thermal stability
and fire retardancy, in comparison to the virgin polymer have been observed. In
respect to industrial exploration a preparation of polymer layered silicate nano-
composites has to be accompiished by mett blending process. Apart from tactoid
microcomposites, two morphologies for polymer layered silicate nanocomposites are
commeonly accepted to be thermodynamically stable: intercalated nanocomposite,

in which a single monomer or extended polymer is sandwiched between the host
silicate fayers and exfoliated form, where the silicate lavers are delaminated and
dispersed in the polymer matrix. Which state of mixing is reached - and thersfore
which properties are observed - strongly depends on the preparation procedure
and the materials used. Polymer-laysred silicate nanocomposites show a large
tendency to decrease the peak of heat release rate in respect to fire retardancy
based on a gas diffusion barrier mechanism, whereas other important characteristics
such as total heat refease or time to ignition are often not significantly improved at all.
Polymer-layered silicate nanocomposites are a very promising new approach for fire
retardancy of polymeric materials, but most systems demand further optimisation for
industrial exploration.

Contact:

Dx. rer. nat. Bemhard Schartel

Division V1.1 Durability of Polymeric Materais

Federal institute for Materials Research and Testing

Unter clen Eichen 87, 12205 Berlin, Germany

phone: +49{0)30-81 04-10 21

fax: + 49(0)30-81 04-1037

e-mail. bernhard.schantel@bam.de

intemet:  hitp//www.bam.de .
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Quality Assurance in Nanotechnology

The growing industrial application of nanotechnology leads to higher demands on
measurement and analysis in the nanometre range. Examples are measurements of
surface topography, thickness of layers, chemical composition and physical
properties of nano-structured systems.

The integration of these methods into quality systems demands their validation.
Suitable reference materiais for the validation of methods and the calibration,
characterisation and continuous contro! of the used instruments are required.
Therefore, Bundesanstalt fir Materialforschung und -prifung (BAM) and Physikalisch
Technische Bundesanstalt (PTB) carry out:

- Validation of methods by inter-laboratory comparisons and method comparisons
- Development of reference materials

- Unification of methods by development of guidelines and standards.

Inter-laboratory comparison for the determination of step heights in
the nanomette range by scanning force microscopy (AFM)

BAM has organised the worldwide most extensive inter-laboratory comparison in the
field of scanning probe microscopy in 2000/2001. 40 participants from companies
(18), universities (10) and research institutes (14) took part.

Objectives
Determination of statistical parameters for accuracy (trueness and precision)
according to ISO 5725. Analysis of error causes.

Samples

Three step height standards with
heights of 8 nm, 80 nm and 240 nm
respectively, were measured. The
Ptir-Cr coated Si-Chips were
developed within the EC project
“Transfer Standards for the
Calibration of SPM" and fabricated .
as prototypes by Nanosensors g
GmbH & Co. KG. o

AFM image of a step height standard H80

20 pr

aridssigielt in Chamie- und Materialischnik
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Resuits

Strong variation in trueness and precision between the participating laboratories
were found. More than 20 % of laboratories had systematic deviations smaller than
2 %, but, 12 % {at 240 nm} to 29 % (at 8 nm) of faboratories had systematic
deviations greater than 10 %.

The accuracy of resuilts is determined primarily by type of instrument and mode of
contact between probe and surface (at step height 8 nm) and calibration of
instruments (step heights 80 und 240 nm).

Conclusions
A significant number of laboratories fail the accuracy requested from the technical
point of view.

Guidelines for calibration, measurement and data analysis would be helpful to
improve the accuracy of Scanning Force Microscopy.

Reference material for the calibration und testing of instruments
with nanometric lateral resolution

Cross section of a AL Ga, As-InGa, As-
GaAs-multilayer structure with strip widths
from ca. 0,5 nm to 500 nm.

Manufactured by means of MOGVD at the
Technische Universtitat Berlin, institute for
Solid State Physics, AG Bimberg.

schtole o et STk

Appilication

For beam methods {SIMS, REM, AES)

and scanning probe methods (AFM, STM,
SNOM}.

Calibration of length scale in the nanometre
range.

Determination of instrument parameters:

- lateral resolution

~ smallest detectable structure

- rsing edge at a step transition

- diameter and profile of the primary beam,

The reference material is used for the interlaboratory comparison ,Measurement of
lateral structures in the nanometre range with Secondary lon Mass Spectroscopy
(SIMS)*.

A comparison of different beam methods and scanning probe methods is in
preparation.

[ 6-2b 72 Bundesanstalt fur Materiaforschung(BAM)7E Materials Week
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Reference material for the calibration of methods for the
determination of layer thickness in the nanometre range

Development of a set of thin-film-standards for the nanometre range.
A common project of
Physikalisch-Technische Bundesanstalt (PTB)
Bundesanstalt fir Materialforschung und -prifung (BAM)
Fraunhofer-institut fir Werkstoff- und Strahitechnik (IWS)
Institut fir Oberflachenmodifizierung (IOM)
Technical data
Four types: 10 nm and 50 nm layers of
both Ni and Pt on glass substrate

Dimensions of the substrate
(60 x 20 x 10) mme

Calibration of the thin-fim-standards by
Grazing Incidence X-ray Reflectivity (GIXR)
X-Ray Fluorescence Spectrometry (XRF)

Preparation of a prototype at the end of 2002

6-2c¢ f#[E] Bundesanstalt fur Materiaforschung(BAM) & A2 K T BE S 5
HBREM




INM information
@ Pilot Technology

Superhard Transparent Coatings Neue Materialien

gem. GmbH
Taber Abraser Test Sand Trickling Method

R 3

Im Stadtwald, Geb.43
D-66123 Saarbriicken
Germany

NANOMER®

superhard hitp:/Awww.inm-gmbh.de

Management
Tel.: +48 681 9300-313/314
Fax: +49 681 9300-223

Contact
Or. C. Becker-Willinger
Nancmere

Float Glass £-Mait. nanomere@inm-gmbh.de

Comparison of NANOMER® superhard an plastic with float glass regarding the surface
hardness

Objective .
» Very good adhesion on plastic substrates
« Production of superhard coatings on plastics . . X
* Application by conventional coating methods

« Application by conventional wet-chemical (spin-, dip-, flow technigue)
techniques
Applications
Methods PP . L
» Substitute for glass in automotive industry
» Use of a 2-layer-system based on . )
NANOMER?®s (wet coating techniques) s Architectural glazing (greenhouse, solar
collectors, ...)
Results « Household, optics, electronics, ...
High t n
« High transparency Benefits

« Extreme high abrasion resistance:
» increase of value of component parts through

= Taber Abraser Test: Haze <2 % better surface quality
= Sand Trickling Method (3kg): €1 % o Lower weight with regard to glass

« Improvement of the safety of breaking by use
of plastic substrates with high impact

resistance
institt fir Neue Materialien gem GmbH Geschafisfutvencer Direktor: Praf. Dr Heimut Schmidt Handeisregister:
Ein institut der Laibniz-Gemenschalt Kaufmannischer Geschafisfunrer. Dipt.-Voikswirt Werner Bonke Amisgericre Saartvucken HRES 8525
Saariand/Ur N des Darzeia Schisgel-Friedrich USH-idNr. DE138167776
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INM Iinformation
Labortechnologie

Superparamagnetische Komposit-
partikel mit anwendungsspezifischer
Oberflaichenmodifizierung

Partikeimodell

Ziel

» Funktionalisiertes superparamagnetisches
Partikelsystem {keine permanente
Magnetisierung) mit hoher
Sattigungsmagnetisierung als Trager
anwendungsspezifischer Wirkkomponenten

Methode

« Einbettung superparamagnetischer FeO,-
Nanopartike! (d < 30 nm) in eine
funktionalisierte Silanmatrix. Als
Reaktionsraum dient eine w/o-Emulsion

Ergebnisse

« Superparamagnetisch

* Partikelgrofen variierbar von 200 nm bis
2 pm

« Niedrige Dichte (1,7 g/cm®); langsame
Sedimentation im Schwerefeld

institut for Neue Matecialien gem. Gmbt
Ein instut dor Leibnez-Gernesnschalt

Geschafsiurender Diekior, Prof Dr. Heimut Schinidt
Kaufmannisches Geschafistiteer Dhpl -Volkswirt Wemer Bonke

Institut far
Neue Materialien
gem. GmbH

Im Stadtwaid, Geb.43
D-66123 Saarbriicken

hitp:/iwww.inm-gmbh de

Geschaftsleitung
Tel: (0681)9300-313/314
Fax: (0681)9300-223

Ansprechpartner

Dr. M. Mennig

Physik und Chemie des Glases
e-mail: glas@inm-gmbh de

Anwendungen

s Adsorption von Schadstoffen (z. B.
Schwermetalle) in Abwasser und Abtrennung
im Magnetfeld

» Als Trager von Enzymen (katalytische
Wirkung), mit der Méglichkeit diese nach
dem Einsatz zurtickzugewinnen

Vorteile

» keine permanente Magnetisiening und keine
irreversible Aggregation infolge magnetischer
Krafte
=> Wiederverwertbarkeit nach Separation im
Magnetfeid

» Funktionalitaten (NH;-Gruppen) zur
Ankopplung von Komponenten mit
anwendungsspezifischen Eigenschaften
(z. B. Komplexbildner; Enzyme)
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INM Information
« Laboratory Technology

Objective

» Preparation of agglomerate free nano
powders with functional properties which
may be redispersed to primary particle

size

Methods

« Precipitation, sol gel synthesis,

microemuisions

Crystallisation at temperatures < 250°C,

with or without pressure

e Surface modification for preventing the
agglomeration of the particles

*
TiOz powder (165 m/g)

institut far

Synthesis of nanoscaled redispersable xeuewmateriaien
powders

gem. GmbH

Im Stadtwald. Geb .43
D-66123 Saarbricken

http://www.inm-gmbh.de
Management :

Tel.: ++49 681 9300-313/314
Fax: ++49 681 9300-223

Contact:

Dr. M. Quilitz

Ceramics

E-Mail: keramik@inm-gmbh.de

Results

Primary particle size: 5-50 nm
Definable crystallinity and phase content
Easy upscaling to kg charges

Advantages

The preparation of multi component
systems and controlled doping is possible

High sinter activity of the powders

Change of properties by change of size
(mechanical, electrical, optical, magnetic)

Transfer of functional properties to other
materials (layers, polymers)

e Transparency
Applications
System Application System Application
In;0; ITO IR absorption, electrical ATO IR protection, electro
conductivity magnetic shielding
Fe;0yFe;04 tumor therapy, data storage Zn,Si0, luminescent pigments
colouring; magnetic separation

TiOz UV protection; photocatalysis HAP bioactive layers

PZT sensors, actuators ZnO varistors

ZrO; membranes, fuel cell BaTiO; capacitors
instivut fur Neve Materiaiien gemn. GmbH Gescrallstutrender Cirektor. Prof. Dr Heimut Schmedt Harceisregister.
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NanoProducts Corporation

company overview prepared for:

MATERIALICA

30 Sept. — 2 Oct. Munich, Germany

FAST FACTS:

Founded in 1994 to develop, manufacture and
market nanoscale materials and nanotechnology
Qver $25 million invested in R & D

Full commercial production (80+ tons) of

simple and complex nanoscale materials

100% commercially financed

Subsidiary, Nanomaterials Research: nano devices
and sensors, nahotubes {(www.nrcorp.com)

Qur strategic partners / investors

include:
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® Strong patent position: 11 issued, 1 aliowed,
over 30 pending

@ Over 250 different simple and complex
compositions produced

¢ Currently selling to and partnering with
corporations in every major worldwide
industrial market

... a feader in nanoscaie and
submicron powder technologies

OUR CAPABILITIES & PRODUCTS

We produce nanoscale powders (oxides, non-oxides, formulations) and nanopowders in dispersion {aqueous, solvent).

—

Element already used to produce single
and muiti-metal nanoscale powders

L
®
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Etement may be used; expected
availability: first quarter ‘03

Element is radioactive, gaseous, or not preferred

Unlike many nanotechnology companies, we are currently
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for sale to S,
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Examples of currently available compositions (in

volume) include doped and undoped zirconia,

i
" ' 4 n " " : H
ceria, tin oxide, titanates, zinc oxide, ferrites, and rare earth oxides j

Metal and alloy nanopowders: already demonstrated through pilot
production; scale up and continued development underway

NanoProducts - your powder nanotechnology partner

PRODUCY CHARACTERISTICS

> 8- 12t 60 - R nn
@ Area

e - 2030 to 100+(m 2/%)
Pusity Range (meals basisy - 47" 0 99.99%
Dispersion Media - Water snd solvent

-5- 25wl
- 300 grame o 1+ Kee

Dispersion Loadings Range
Sample Sizes Available

PRODUCTION PROCESS

Mistures, Frmalons
hane. {lydsogen

Mol Precumon. Powders, fuds,

Reactant G Dreygen, Aramann,
Synthesis: Thermma! Quench (from 3000+C}
Quatity: Fruo-flavwing powdrs, guannteed o b below specified target size
Sefling Price: $20 - $200 pur kg
ted

high volume
Flexible Process,
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NanoProducts: nanopowders with engineered performance
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Nanomaterials: building blocks for novel products
Ceramic components (titanates, zirconates, zinc oxides, ceria, dopants),
surface finishing (zirconia, ceria, silicates), composites (nano-minerals,

silicates, ferrites), additives (fluxes, sintering aids, modifiers), inks (metals,
pigments, dispersants, devices, markers, tracers)

Nanocomposite Particle Technology

e :
~ 9 X 'l' 't.“' Nanoscale powder
.:9 ? X -
i ? '» i vl‘ ;‘ ™ Micron sized powder
; - Yo ®
mixing I ) i hemical ]
NanoProducts vs. competition

& Capital/Operating Costs: fow high
2 Processing know-how: Dispersions, films, tapes, multilayer devices unclear
@ Contamination: none moderate to high
@ Quality, Flexibility: guaranteed, high unclear, fow
@ Complex compositions: yes (multi-metals available) limited
] Scaleability: very high, demonstrated limited
L] Patent position: strong, established unclear
? Volume discounts: ! yes, significant unclear, no

For product information and strategic partnership opportunities, please contact:
Tapesh Yadav, Ph.D. Chairman and CEO (+1 970 535-0629 x244) tapesh@nanoproducts.com

14330 Longs Peak Court, Longmont, Colorade 80504, USA
Tet. (970) 535-0629 / Fax. (970) $35-9309 www.nanoproducts.com
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