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Operando TEM observation of automotive catalyst nanoparticles
under reaction gas environment
® 1 —Y — K#%: B B2/ Hiromochi Tanaka, &2 #tll/ Takuya Suganuma ( 349 B&hE#kNa1t/ Toyota Motor Corp.)
B8O #ER/ Tetsuo Higuchi (HAREFHRINS%E/ JEOL Ltd.), HEE €71/ Shunsuke Muto (&/EAF/ Nagoya Univ.)
@ EhetgRaiE=E K 417/ Shunsuke Muto, #80 232/ Kimitaka Higuchi, 3 &2/ Shigeo Arai (&thEA%/ Nagoya Univ.)

@ ) HVEM, Environmental cell, Catalyst, Operando obervation
———————————————————

NN s (s, ISR BT TSRS HVEM)A T R BUA T BRI
DA RE/RZECZBER N A OOY M S JBE51788(GC-QMS) TR X Dl HABF S HEMRE Uz, AR
BTE N IYBEBHEICTERSNIZEBE N HMEAEZRAV. RICERG T OMEBEE (LT TDHRHRRLUL
R, ARMMEZEFRE LD DZDROMBERADIRSBVWERFLANILTRAD Z EICHIIUZ,.

High-Voltage Electron Microscope Laboratory of Nagoya University and JEOL together have implemented a
combination of a high sensitivity gas chromatograph-quadrupole mass spectrometer (GC-QMS) with a Reaction
Science High-Voltage Transmission Electron Microscope (RS-HVTEM) for live detections of consumption and
emission of reaction gases associated with chemical reactions. The present program successfully realized

concurrent detection of atomic-resolution structural changes and reaction gas emissions associated with the
catalytic reaction of automotive exhaustive gas purification under an operating condition.

BEEETHEMEDH RBES X7 A D Rh#UE FARE(C & 3 NOH R

Gas environmental cell system of the high-voltage TEM Reduction of NO gas by ZrO,-supported Rh nanoparticles

® AR RIS U2 R IGGC-QMSICEZIRY T T &S A%EN. BF ® Z)LIZT(ZrO)MIRICOSD A(RhMKIT 23855 UIZAtiRE. Ne
TEIRERER E B (CH DD HRD . 99vol.%. NO 1\‘{ol.%(DiE@ﬁZ(ﬁZE.‘ﬁfBOPa)qJ(Cﬁ%b\ Dﬂiﬂ«b
The gas species are guided to GC-QMS, which allows RDTEM&E?C\ZJ_%@?&#E_’&%E@Z; aﬂ4>m§300t%£?‘bNO§lﬁx
concurrent TEM observation and gas analysis. /b!lﬁ‘db\ N,OETE’ fbicd o \fy‘a— él‘\lz(DQMS\ fl\%m_
AUz, NOBEEME ERREBIEDBEN YD THS TR D I,

The ZrO,-supported Rh nanoparticles were exposed to a 30Pa
mixture gas of 99vol.% Ne & 1vol.% NO. The QMS counts of NO
and N, started respectively decreasing and increasing above 300°C.
The present system thereby revealed relationship between catalytic
activities and structural changes of Rh.
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Development of 2-axis Resonant Microstage

@ 1 — Y — K% : B BE/ FUJIMURA Yasuhiro
(Ud—A>HZXRMUTIILY U1 —>3 > kA=t RICOH Industrial Solutions Inc.)

@ EHERSIENE - AR B, FHE T, BR BUE, £F k%, B FE
MORIYAMA Masaaki, KIKUTA Toshiyuki, HEMMI Masahiro, SHOJI Masaaki, and TANAKA Shuji
(BE4EX%  Tohoku University)

) Laser projector, Speckle dissolution device, Moonie actuator, PZT

#1 Z / Overview L—H—%ZXEE L THWETOS T IYCHBNT, AFENRRTRET 354H
BN (ARYI)L) ZBETBIEFHNIKRDESNTED, TD—DEULT, L—H—DRIETIEA UIIEEMR
EXYD2R CER(CAHSES S BB SEMERENTNS., AARICHNT, COMERREEFENT S /2sHD 28
HIRBIMEMS YA JOXF—SHMRE L. PZTEB7IF1IT—Y%ANBTETEREEBHEL, =51,
MBDT7 OF 1 T— 5 TXYD28h =ML (CHIRT 2HMEE TR ET, ARR—bERB T ENHES,

We have developed a 2-axis in-plane resonator driven by a single piezoelectric actuator for speckle dissolution
device used in a laser-type projector. The large displacement was obtained using a PZT (lead zirconate titanate)
unimorph actuator that combined a Moonie type displacement amplifier with a 2-axis resonant structure. Both
axes have different resonant frequencies (387.76 Hz and 323.34 Hz), so they can be controlled independently
with a single resonator. The maximum displacement of up to 50 pm was obtained in both the x and y directions.

The proposed driving method can reduce the device size to about half of the previously reported device with 2
actuators.

Development of 2-axis resonance unimorgh PZT actuator

D 2BINTIIIE T O F 1 T— 5 DRI D 2ERIET A I ORF— S DB

Operating characteristics of dissolution plate

o PZTEB 7 HF 1 T—4 EIBURDEE
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BEFOF1TI-HICERZZET, MBOF7OF1 TS TXEhYEZ

o X8, YEhDIIREREE SHIRIE
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Y#(Z7.5 VOA Ty NEEZEIMX I ENENOIIREKE I DIEKRK
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Antireflection coating with both super-hydrophilicity and photocatalysis effect

@ 1—Y —K%&:ZH 5K, BK B, KE] i (DZTH=V)LI%1T)
Kazunari Tada, Naoki Shimizu, Yasushi Mizumachi (KONICA MINOLTA, INC.)

@ SEHEHERRIENE | JEA &, BER 3, /KB ¥7F, Eric Lebrasseur, KA #F7 (BREAF)
Tomoki Sawamura, Makoto Fujiwara, Ayako Mizushima, Eric Lebrasseur, Etsuko Ohta (The Univ. of Tokyo)

) hydrophilicity photocatalysis nanostructure etching camera lens

A Y s =130 U T\ BB RO H— DA 572 E TORRDROAH EIHE, BT
RAREIRMT DA, BEKEE CMIRC LD - Tz RREI I REBIEEEMERE Uz, BX
AICHDBFKENASIOEE. TOTFICRBENCAMEMAEZISDOTIONBE. TyvF>JICLDMMlmIzE
BAVWTEBNZIED Z ETHICIRTMC ORI hUTZ, COF /B XONEBD AR REREICRIRT D
B, 2DDERBDMBIDIROLE LV \ZE. RAICEKFICHRIRTEIIRTAFERZEDIENTE.
Anti-reflection coating to simultaneously realize super-hydrophilicity and photocatalysis is successfully developed
in order to provide a clear view for recently increasing sensing camera lenses. Super-hydrophilic NaSiO, layer

on the surface and underlying photocatalytic TiO, layer are connected via nano-structured tunnels fabricated by
dry etching technique to obtain two different favorable functions combined together at the surface of a lens.

D WETOCARGESR

Fabrication process and result

e BHETOTR
HACTHFEL > X EICTFHERBREIBIEZEBEEMIR UTZE. 7749 —TEITIO, & NaSiO,DERMEEIT > 1z, RICECHEBN S/ Ry ND -8
EEFOIEAGN A ZZEE Uz, RECHHIINI TSy hJ A — ADRECE-300I2 AT, CHFRIGHET v F> D %1TU\SIO,E%E8InmAZE DAL
ETTEOTIOEBZEEANCHETHLICTIECHKINLE (Fig. 1) .
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Fig.1 Process flow
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Spin structure change in BiFe, ,C0,0; thin films

@ 11— —K%&: E IE#E!, &M E!L, JEE 7t2/ Masaki AZUMA!, Kei SHIGEMATSU! and Hajime HOJO?2
(1%:TI¥7($, 2RMKEF/ Tokyo Institute of Technology, 2Kyushu University)

@ EHEHEREIENE | T4 Y Ko MIBU (&E5ET# K% Nagoya Institute of Technology)

@ ) Multiferroics, Magnetic Memory, Magnetization Reversl

H#E 2 / Overview

BiFeO;ld. EXGBERD/BEHR DEHEERTHIEITMA T, FeH T HHIEDHEN
HFEINDIENSFEEEH TS, COYE X BRBALETHF RO GARMEARTH LD, Sh1FE2—ER/ LR
Z 2 TEHLT=BiFe4C0p,051F . ERTHLVVEHMEZRT . IILF IOV IMBETH D, ARN\VT—HHBIEDHE
R, EROEEAECOEAICERTHARICERHLZELCTEY., MBSO MMTEN AR OHILA REET S
ENRBINT, EEREFBEMBLEMSINICESHEMEZF ALVRE T, ERICEBISMMIC LS RENSRISN -,
Mdéssbauer spectroscopy revealed the presence of a spontaneous magnetization perpendicular to the electric

polarization of BiFey;¢Coy,05; thin film. The magnetization reversal of the out-of-plane component of
magnetization by electric field was observed by piezo-force and magnetic-force microscope measurements.

szztUT—ﬁﬁ(:J:z)ssaﬁmﬁmﬁnﬂ B\ migemic & SEEORE

Clarification or weak ferromagnetism by Mdssbauer spectroscopy V Magnetization reversal by electric field
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