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Direct Patterning method for ceramics (single-step without firing) INHDIFERTIE, KA ZHREPIZaRS L 7

scanniaﬂ

Ink-Jet hew A

AB

or

B (substrate)

Patterning with Synthesis RAZ ) =&, M EICREMNITH E I L
onsite reaction: A + B = AB

THERET 5D T, WIEPHRFET UKL F25Z2 D F 6
b, BEfbEN2T7av—a vy =%, EFENA
Y7 Vxy MWD L9 %Y 7 M WERICBWTIT
DA Ze v FREREFEICTH W H LT E 2R
substrate XL, BERRER VIR TFETLESHR T v A

Normal mask-less patterning method for ceramics — 2SR THEM RICH E . R =2 — 2R L

scanning——>

nozzle

L THERERIZEIEML T b, 2o DA
BRI DAEAR & %> THE D), BTHEOML 2 H LT
Wb, BT LeHEREr Yy 7 X2 E—- L IRERT %
RY)=2—THEELTWS, LirL TR LA

=

Synthesis of Patterning with Firing for sintering BAHLVIEIHMAL T WD T, KTFOREAET IV
powder or gel powder or gel and fixing in a furnace BT E Lo ARALLI T 21T 3
Fig.1 Comparison of “direct patterning” with “normal mask-less patterning” method w 7R HEAR BARTIL, BISHER D B W ITBERS &
for ceramics. Normal patterning methods require firing for the consolidation and W R ARBMAREE A DL 2 4T b 2 LT AUT 7 B 7

fixing of powders or their precursors like gels, sols, etc.

Vo Thbb, RTR R E R - HERE L 7RIS ER
MEREET BT, 2L DOHEM - AR K
DERAD—FEEZEINRETHSH ), TN LT,
FrDPRTPLRBLTELZY 7 70XV 7
MNER7 B AT, WD 5 DERII DT LT
FRic, T 27200 RERM LG W TRELEIK, A
H, RKEZ2HTHLT Iy 7 ARLHERZERT
TAREW A SHEIRITMER T 2 2 L 2 HMELTHY,
FDHEL WA T 2 BESIREWEHZ LN L,
Zonzdizlii. OFEED TOERIR. QHht &

Fig.2 Photographs of letters patterned by CaWO, on a paper substrate (a) under AR OR KD, OFmTHE, B, . BRI
normal light conditions and (b) that exposed to UV radiation at room temperature HEIZL AR ERERET ALESH Y. FNFND

showing a blue luminescence.

Fig.3 High-resolution TEM Image of HfO,-
Al,0,-GdAlO; (sample annealed at 1273 K for 6
hr).

MEHCH L THIATE 2 F L7 m e 2 2R L)

NI bevn, 2oV 7+ (BiKR) 7otX 25l
THERVITH DB D, - LEKRD» 5D CaW0,. SrMoO,. CdS. PbS. LiCoO,.
TiO,. CeO,. BaTiO,. &7 =54 b, Carbon 7 ¥ DIEREE /XY —= v IR TE
5891k o7z, Fig 113, A 7Yz vy FRIDEICE 2/LAW AB OEF ¥y —=
TETHY), FMRETHEDS A LD B2KICSETAB LT 5% 513, kA v 7
Yz oy FEIRNE (EAEE) o X 92 AB R 288 H 2 WIZIIC S 3 2 #uesp
PRI, Fig. 213, 2O L) IR TER L2 CaW0, /X8 —» Th b, 55k
PUTHEHNEZHRT 2, THARZREE LA TR L ToER, BIRIEAET
Hby Lnw) TERFEHRTERY, ZNE65DT7 0L XRERWOEE T £ 72 F 720150
HEBICHD, COL)ICEHELWIERTIUIERSREIKRE T —<IcHik T 2 ME 25
> TWwb,

KRIIFE, M7 o212k 545 3y 7 ZDOEBERICLPIKL T3, Fig. 3
(3. BLfRSEE L 72 HfO,-Al,O;-GdAIOQ, Mk % 7 =— 1 L TR 7 =7 %>/
IRV Y NTH D, S EROERICIIRRESEETH HH, €T 2 v 2 AT
FRETTAXT Iy 7 AR TEROBERE IS L BEHHEI W EZICERTH S, 2
DHHELT LI LTI WS, FREERKEIIC T2 7 I v 7 ZEEH WD
T, B L ) VKB TR TE 2BRDBHSED TR ES TH b1 L) o 72itad
L —HNHbEHEZHNS,

FHIIER (F/RTTY) 2RRATA225I v 7270t 20Aa7% 563, BEZEH L weT ) P77 ot 20 pet: & EEME
etz wiznw e B, FrDR—La<— (http://www.msl.titech.ac.jp/ ~yoshimura/) & Z#HX#k (M. Yoshimura, Powder-
Less Processing for Nano-Structured Bulk Ceramics: Realization of Direct Fabrication from Solutions and/or Melts, J. Ceram.
Soc. Japan, 114 [11] 888-895 (2006)) % Z—#i? ) 2. WHOKE (EM. K Z2EBHIETI W,
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<> International Conference on Materials for Advanced Tech-
nologies (ICMAT) ICMAT 2007, July 1-6, 2007, Singapore
<> The 3rd IMS International Conference on Applications of
Traditional and High Performance Materials in Harsh Envi-
ronments, January, 23-24, 2008, the United Arab Emirates,
http: /| www.aus.edu/ engr/ims/

<> MRS International Materials Research Conference, Chong-
qing, China June 9-12, 2008 (Co-sponsored by C-MRS), Paul C.
W. Chu, President, Hong Kong University of Science and
Technology, Clear Water Bay, Hong Kong, E-mail : wmche-
ung @ ust. hk
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M Direct Fabricaton of Shaped Nano-Materials without Pass-

ing through Nano-particles sessseeseeeeereesssemmmennaennnnceneens p. 1
Prof. Dr. Masahiro YOSHIMURA, Materials and Structures
Laboratory, Tokyo Institute of Technology

In the ceramic and semiconductor materials, nano-particles
have been expected to be important precursors to fabricate
their nano-structured materials. I would like to state that
Nano-particles (0 D solid) have not always necessary, or some-
times even inappropriate as their precursors to fabricate
shaped 1D, 2D, or 3D Nano-materials.

When nano-particles can be fabricated from highly energetic
species like gasses, vapors, molecules, clusters, atoms, and ions
as the precursors, their driving forces between such high ener-
getic species and the nano-particles (=nano-sized solids) can
be used also for the consolidation ; shape formation and shape
fixing of materials. It seems to have less necessity to stop the
reaction at the stage to synthesize the compound in nano-sized
particles. Once nano-particles would be fabricated only their
surface energies can be usable for the following processes.
Surface energies are not enough to consolidate the particles
into the shaped materials therefore post-firing at a high tem-
perature is essential in those powder/particle processings even
using nano-particles with 5-100 nm in size. In the solution
processings, the species in solutions have much less energies
than those in gasses, thus it is more difficult to form shaped
solid materials directly from solution species. Solution proces-
ses, therefore, would be generally used for the synthesis of
compounds in powder/particle (0D solid). However, we can
fabricate those shaped (1D, 2D, and 3D) nano-structured
materials directly from solution(s) when we can use the driv-
ing force to synthesize the compound AB from the precursor
solution(s) containing A and/or B. When we can activate the
reaction A+B=AB at the local point and/or can move the
point, we can fabricate shaped, patterned and/or integrated
nano-structured materials directly in/from the solution(s)
without any post-firing. Those direct fabrication of shaped
materials has been called as “Soft (Solution) Processing,” has
been developed in our group.

M Development of Bismuth Nano to Microwire Ther-

moelectric Elements seseeseesesessesseseesssresessasressosassessanes p.3
Assoc. Prof. Dr. Yasuhiro HASEGA WA, Saitama University,
Graduate School of Science and Engineering

Polycrystalline bismuth microwire thermoelectric elements
having 1 to 100 #zm diameters and 1 mm length have been
developed. To eliminate contact resistance between all wire
edges and electrode of the microwire array element, Ti/Cu thin
film layers were deposited by ion plating technique. Ther-
moelectric properties such as Seebeck coefficient, resistivity
and thermal conductivity were successfully estimated. As a
next step, we plan to fabricate bismuth nanowire ther-
moelectric element (1 D structure) with quartz glass template
to improve the performance with quantum effect.

B Advanced Materials Science Research and Development
Center, Kanazawa Institute of Technology ssseseeeeceees p.5
Prof. Dr. Eiji KUSANO, Kanazawa Institute of Technology
Advanced Materials Science Research Center was estab-

lished in 1996 as the research center of materials science at
Kanazawa Institute of Technology. Since its inception in 1996,
the AMSRC was supported by “High-Tech Research Center”
Project for Private Universities : matching fund subsidy from
MEXT (Ministry of Education, Culture, Sports, Science and
Technology) for 10 years. By bringing together researchers on
bulk materials and thin films from the fields of mechanical
engineering, electrical engineering, materials science, and
applied physics, the center has performed world-class multidis-
ciplinary researches. In this report, the activities of AMSRC
are reviewed.

H Call for the Session Themes of the MRS-J Symposium 2007

Proposals of the session themes and chairs for the 18®
Symposium to be held in December 7-9, 2007 at the site of
Nihon University’s Ochanomizu Campus are solicited. Dead-
line of the proposals is May 10, 2007. Further informations will
be obtained : http://www.mrs-j.org/

l Doyama Symposium

The 17th IKETANI International Conference on “Dreams,
Creation and Realization of Materials Saving the Humankind”
will be held at the University of Tokyo, Tokyo, Japan from
September 5 through 8, 2007. This Conference is also planned
in commemoration of the 80th birthday of Prof. Emeritus of
the University of Tokyo, Dr. Masao Doyama and will be
supported by the Iketani Science and Technology Foundation.
Further information : http://www.iketani2007.jks.ynu.ac.jp
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