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NMR Analysis of Photo-resist Decomposition Process Caused by
Ozonization in Ethylenecarbonate

Hisashi FUJII, Yoshihito KAMIMOTO, Hiromitsu OHTA and Motonori YANAGI

Photo-resist in ethylenecarbonate (EC) was decomposed by ozon and the decomposition products were

analyzed by means of nuclear magnetic resonance (NMR). NMR results show that photo-resist in EC is

selectively decomposed by ozon, and the quantity of produced organic acids depends on the concentration

of ozon.
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WK TEIGRE EBRD BB,

E[dBuV | m] = V[dBuV 1+ AF[dB/m] ©)

BBV T, BEREOMIZIRMMEREE Th
5, AW 2 GHz, 4 GHz, 6 GHz |ZB\ A4 %
8 129, E i, H W CHREMERHD Z L ATEE T
%, EREKICHENTIEE 00 HEICRNEEL HHZ b
HER LT,

U EOFERN S, EMI stRICHWDERSAEhE L
TR 2R 5 2 LN TE T, BIRD~ 1 7 i
#o EMI fI7EIX, RBW OREME2 1 MHz & RE<, [H

10 ¢
0 e
10 | VA
g 20 ’WW R g dh \
-‘E 30 | / T[L | v
% 0
§ /[ <+-Measurement
g -50 j —Simulation
E -60 {
& 70 ¢
80 E
1 2 3 4 5 6 7 8
Frequency [GHz]
M4 vIal—3 a2 EHlE
YW OEE#/ VT 7
—fE2=y b
|~
n 8 L X7 e
LPDARIERE ¥

(2008)

5 LPDA Bt & (2008

100 \ CISPR 22 PK(30cm)

ol \N.,_«——-’ _’____/\/\’N'\/\f

;,;n :-:-:-l,
60 (TOn0o T e MD?D@DD

= LPDA type OEFS(2008) + Optical Fiber 20m

Minimum receiving sensitivity
[dBuv/m]

40 ~FDRGA 3115 + Coaxial Cable 20m
SA: E4407B Dipole + Coaxial Cable 20m
20 F ——— RBW: 1MHz
AVE: 32
0
1 2 3 4 5 6

Frequency [GHz]

6 F/ IV AE AR TSR R D L
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il —7 N OBEDBRENZD, BRI L THoEN
J A RV OERPIREEE 720, B ENICIER %
FHIAVTHEL TS, HEEREHIT 7 A TfF
FERAGET DT, 10 m EOERIEEIZBW TS, BlE
WZRIE R 2 Al L7 IE AN FTRE T D,

—

-
)
?
{
i

N
o

Antenna Factor [dB/m]
5
<

1 2 3 4 5 6 7 8
Frequency [GHz]
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3. 1 BFHBOEREEATE
PC(CPU 2.6 GHz), &L > (2.45 GHz), 3G #E#7E
52 GHz), 4 LAN(2.4 GHz,5 GHz) DEWRHIE 41T >
72o PIEIE~A 7 0 AT NT L7 F 7 A ¥(Agilent
ESA E4407TBIC LV {ToT, 7 vy 7EEB0T VXLVl
ETIEARY T AR SNTNA DT, FEEIHID A~
%7A77‘744f X RBW % 1 MHz LI EICRRE LR
, BEEZETHZLNREETCHS, F072), HER
D) A RN ERSHDT, HERY Y OZZRE

Level [dB ¢ V]
8 8 3 8

8

2 25 3 35
Frequency [GHzl

b) EFL o POIRIVERRIE

2 25 3 35
Frequency [GHz]

(0 3G HEHEFEOERIE

24GHz

5.2GHz

"

25 3 a5 4 45 5 55 6
Frequency [GHz]

(d) 4R LAN OERNE

9 ~A 7 uigHisko EMI HIE
(RBW=1 MHz)

] IR R TH -7, RBW % 1 MHz IZ3%E L, Max
Hold (Z X W HIE LIZfEREK 9 (o7, PC D557 E
Wb TR OBRNVER F CHIE TX, HEE ORI
SR TE TN D,
3. 2 SRTERDHAE

1k EMI 3R CIIUINRESR - A7 v —7 %2 Hn
TEEBHEIZ LY /A AT EAT - TOD 03, B RKIEHTR
MEFKZ EMIL 1K E < FE LT B RARGENRE,
Z T, SWITTANC/NEIER T o R R S W COHGR
OifE (5 cm f2E) 2»HiES (1 m BBE) FToOER
HaET D Z L, BRORAER AR DY
EMI fi#fric B e FEEE X LA,

2T, 10 IZRT 3= va HAlEEE
(EPS-01A)ic LPDA R ER AL, ERD
NI T ULIREEDT 27~ v 7 PC OERAAE %
1To7-, LPDA BRERE L 1 #oLOERE LV

Optical fiber

Light source / Detector
Units

LPDA type ¢
OEFS Coaxial cable

GPIB

Spectrum analyzer
7 | Pc |

8 seeeesscesshControl box

3D-Emission
Viewer System

10 3= v g lES AT A

Desktop PC

X 11 PC OFERSARIEQ.8 GHz)
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THDHN, ZOMES AT KBTI, KHRE & TR
K ZBE T EZ bNAT-, 2 BORIENFTRETH
5, BIiE 5 cm 725 X:0.5 mXY:0.5 mXZ:1 m DZE}HT

1ToTefER 2K 1117, WEAT v 71L10 ecm THY,

ATy TR L CBRR A A ATk LD, o
WIEFRER D, HEHED 2 Eiih v, ORI B~
BREELTWD Z &ENond, £7-, HEEDBEENLSIZON,
NFEBIFRIC & 0 BB N (LT SO T, BRI LS
HET S Z &1, EMI K& < FHET DGR EREES
DOICEETHD, T LT, IETOMEHRITHAED
PEREID, B CORERBRT, BB THHE
LEHATE 5,

4 HHYIC

~A 7 aEEROERERSREIEA e LT, v
Y x A IEEE R (R0 o LPDA AbtER
TEBREL, MEAT LAEEE L, 1EREECH -7
TR L R A N L2 2 2 T, A 7 oI
EMI s SRRIEMNFTRE & 72 5 72,

AR HRINT T 1 I ST D H N ~DORE IR %50
2722 LT, BRAMEHEMBEENRD HILTND, HE
R, #EkOT Ty 5 BIEREICRIE L2
ZET, Btk IEHOBENIEND CHIRTE D,

i

AWFFEO—ERIL, RN A A Bl R B Rk T3
IRBUHBY RO SR 22T TAThi,

XXk

D RKRFET ; Bt Y otE & EREE B

ETE®R,  20(10), 63-78(2008).

2) HEEE ; “LPDA BDRERE W & BREERERIE,
BB T 5, 19 (4), 60-70(2006).

3) EFHR, HmEZX, FAHse, PHKE, Wi,
AHRE, THEFE EAE; “LPDA AbtERt
PIZ LD 3 WOTESRESARRIE”, R REZER
e ERTTEFT e, 11, 5(2005).

4) N. Hidaka, K. Kobayashi, H. Sugama, R. Usui, Y.
Tanabe,0.Hashimoto * Log-Periodic Dipole
Antenna Array-type Optical Electric Field Sensor ” ,
IEICE Trans. Electron., E88-C(1) , 98-104( 2005).

5) HmEX, ¥HHR TEUANA, GHRE, Kss
i, faAME ; “LPDA BDLERE Y (RAE) OFf
P, (%555, A-P2007-163, 1-5(2008).

6) K. Tajima, R. Kobayashi, N. Kuwabara, and
m.Tokuda ; “Development of Optical Isotropic E-
Field Sensor Operating More than 10 GHz Using
Mach-Zehnder Interferometers” , IEICE Trans.
Electron., E85-C(4), 961-968(2002).

7 BEEE, BEEER, BHFw RN, IHE,
AHRE, TR, KsEh, BAE ; “wekEs
% & L 7= LPDA (Log-Periodic Dipole Antenna
Array ) BIEER VDOV I 2 L—Ta VIR
PRz RPESE R o 7 —BFJEdR S, 12, 1(2006).

8) Kksthi, EMIFHR, HmEE, HAHE, TR/
B, ABRE, PAZE, BARE; “LPDA BDGE
YT RT DT T TR T ORARRR & EREERED
M, B350, MW2006-33, 47-52 (2006).

Development of Microwave Measurement System
using Optical Electric Field Sensor

Hideaki SUGAMA, Akihisa TSUCHIYA, Naomi HIDAKA,
Takeshi ISHIDA, and Osamu HASHIMOTO

We improved the reception sensitivity of Log-Periodic Dipole Antenna Array (LPDA) -type optical

electric field sensor with reflective Mach- Zehnder interferometer. The antenna structure of the sensor

was improved by electromagnetic field simulation. By phase matching of light and modulated microwave,

sensitivity of the sensor increased by 30 dB in comparison with the conventional one on frequency from

1.8 GHz to 6 GHz. Using this sensor, we constructed the electromagnetic field measurement system for

EMI measurements.
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A EREFEIICN T 2B-2 7857 F A MU L oA kD
B->70FFA Y URY R —ITKDWAE

I I

K DA A AEE R EEEAZ -7 2T %A MU ¥ (B-CD) & OEEERAZFIA L TROET 5 HfflcounC
Rat Uiz, AWZEEA A2 R OWA A SEEiEHANIO TG B-CD & 1:1 OEEEEREZ KT 2 Z E BB LM
v, BFECETD UV A7 b LATEEROER(L) L EBEOREEER RO, £, A A FmmiEEsAl
%, B-CD %#4%E L= RaER Y = —~OWEIZ L O KRN OES I RESND & L2, &L Langmuir D%

B TEREZNDZ L bbhol,

F—T—R:B-7uFFRA )Y, B /uaTxR N UR ) ~v—, A FUVEREENA, Al W

1 (FC®IZ

A VR EIEVER O A4 FE BRI A R EEERI 0K
60%% 8, TEHNGRAME CEWERHTHEHINT
Wb, RSN EHEL, AnfEEnNEnN &
REMNG, KRBT HEREEEGOIRE D—DIZ 78> T
b BETON QO DAEEICIY, BEEE, WEEREN
HDN, L0 BEREARMOE B ORBEAEEN T
b, T, BIRAY IHETHD, B>/ urTFANY
¥ (B-CD) ZMAWT-FREZBRRT 5720, A AR
HEHERIOB-CD & OEHERUB-v 7 BT FA RY VR
~— (B-CDP) ~OWHFIZOWTIHRET L7z,

AT TIIA A AR EE RO S 6, BA A Mo R
TINRBUANKRVERE, A A DXL a=

T AT TA RIZOWTHRE LTz, FEBEOMHAETIL,

A A TR A & HEA A MR TSR 218 A L TR
WA T ERBNTD, WEOIREEICHITS B-CDP @
W Z ST B ARET LT,

2 EER

2. 1 HERUEE

A FUMEREENERIO KT ARUE AR B
OBIFHFLRERDE, X ra=vsraif R
BROWEF I FA T A8, I 4 MR EIEERITT B

FSATFAIEIF s FNLT = ) —Lx ¥ L— MOPE) %,

VB U T, MK TR L TRV,
B->ZuFxARY > (B-CD) KUB-vZ7uaFF A h

Y RY~— (B-CDP) ZHAARMLILTHK T, B-

CDP ¥, B —X1%0.2-2 mm, % 1.48 g cm™3, B-CD

DOEFEIF0.38 mmol g1 TH D,

2. 2 REEHHIT S B-CODOEE

10

AR VEBEOREEERY, BBk UV o
JeEE D% Job plot } X Benesi-Hildebrand ®=; iz
RAT B HEE, BEROE(LE Satake 529 DORIZ L
D EHT 2 HEE RV, EEFRIT 0.5 m mol L OFH
TEPEAIKESIR 100 mL {28k % 72 EEDB-CD %2 T
25°CT 2 h L, BEFFHILVHE Lz, REEE
¥a K& Lzt & D, Benesi-Hildebrand 7% (1)=UG
Satake H D% (QFUTTT,

G 9 AA=(1/ KE.)(1/ Cy) +1/ E. 6))

ZIT, GIIREIEMRORREZ, ATEL0ES %,
AA 1IB-CD DI S WD %E, Bl dats
MO TR, Ch X B-CD OREZTRT,

A4 =(A1/2KC)K(C+ Ch) + 1
-({K(C+Cy) + 12— 4K2C Cp)V2] 2

Z T, AAlZ B-CD OICHE S FmiEtAl o€ L
HEROEE, AVTHEIEEA OO LD A A8
EBROEE, CITREEEROREZ, G X B-CD
DIRFEZ T,
2. 3 B-CDPIZ&ZREEMHFIORE

Ny FIRIC L AN ERBRIL, 0.5 mmol Lo DBS %
L <12 BKC /KiAiE 100 mL (2 1 g ®p-CDP &Mz, —
FETREER25°C) T, 100 rpm TIRE L7z, —ERHEIC,
DBS TidE 265 nm, BKC Ti% 262 nm (2B 51k
A% DRI O IEEE 2 HIE L CR-CDP ~DWE B4 H H
L7

WESEERBRIY, 005 12 mmol L1 DBS & L< L
BKC 7ki&i% 100 ml (Zp-CDP 1 g /1%, 100 rpm T

-
—
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24h 1R L, IREATHROWIEE DD D R iAo
B-CDP ~DOWEE N AR LT,

A A AR ETEER] & OIRERITET W
DBS & OPE, BKC & OPE ®2-5D#KT, %\ﬁlﬁr.ﬂ
FIDOPEEZ 0.25 mmolL 12 LTy FIETITo 7, B R
ﬁiﬁdﬁ%ﬂ@*ﬂ ¥, mEREs v~ 877 0 —2Xk 05y
BEL CfTo 7, HEEIT Waters 600E A7 AT, 7.4
1% Asahi Pac GH-300 %, B#tHIZ7& b= KU /L/K
(1:1) % 1 mL min? CHREL, EEIEE 277 nm K
230 nm ([ZBT DEHED 7 u~ T AhbRDT,

3 BRRUEE

3. 1 REEMHICNT 5 B-CD atE
3. 1. 1 UVARY MUK DaEDOKRE

DBS & L< ¥ BKC O/KEHKIC p-CD Zifsind 2 &
DBS T3 E 265 nm, BKC Ti& 262 nm (23T 5W¢
ERZFLLE LTz, DBS & L< X BKC £B-CD »&t
BEMN 05 mmol Ll T—EIZRD L IICE/MEEER
FNENOWRIZIT HRSEDZE(%E Job plot THLER
L=, ZDEFE, DBS &' BKC oW bEELoL
IR ROEL AR LIZZ &5, DBS U BKC (%
B-CD & 1:1 CTEHEETDZ LBMERENZ, T2 T, i
O ORI DWIEE D% Benesi-Hildebrand &
KCRUELZE 25, WIS LWVERENE LN,
DA H RO REEERE) Z2FE LITRT,
3. 1. 2 HFERCKSEEOKE

0.5 mmol L1 DBS % L <% BKC OKE&EIRIZ B-CD
NI LTz & & OEEROENEZK 1IZ7RT, B-CD D
EERE L 722 EERIIE L, FmiEEA & ST (0.5
mmol L) LA LTI, ZOZIFFE L /NS ot B
BT, HEMEWEDOEVRE & A L REI T 5O
T, EEROBINIA A MR EIEERIHB-CD ([CEES

NDZEITEY, AFBENBD LTz EBEXBND,

F7, BEEEENRKEWEE, p-CD ORENIETL
UL EIC/e D &, AEESH TS AR E ORI
D TR 72 570D, BEROIEDWNESLBRDLEEZDL
h5 9, DBS KU BKC $ic&ET/10 &L Z A TIOZE(L
BHRLNIZZ LD, WFRHBE-CD & 1:1 TalEds L
TR S iz,
UV KONEERNGROTMEICKE o232 <, DBS Kk
U BKC O &S5 G WIBIIE S CREEE A RODH Z L
INATRETIH T,

Bt A MRS O L EE ERE LTI ETICH
XN TNDSDIIT LR ZLR VBN ETH LN D,
DBSﬁ:obwni15x1m1mﬂ1&$wtémxw\5@ z

V2t LB A A U PRI EAI T, BTV b U A FLT
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Q) AN SHBONTLEEERER 1ITTT,

VEZT LY B FLEY Do A [ ZoNT OIS TS
5, BKCIZBT 2L EEEHROPREIIRH =570,

90
(
- '®) O BKC
©°
: ADBS
Ni 80 0
o A ©0 O o
~ ¢ O 0
w70 A A
o A
60
0 05 1 15
B—CD/ mmolL”
1 AT MHRETENEAIOB-CD & DB L A EE
ROZEAL

K1 A A AEFEIENRH] & B-CD & DL ERLTER

REEEL K (x10° mol™")

UV G
DBS 1.0 0.95
BKC 1.4 1.6

3. 2 B-CDPIZ&ZREEMEFIORE

DBS KUt BKC O3y FIEICERIT 5 WERITER 2 1R
L=k 9z, #EEMR 1h < DBS I% 46.8%, BKC i
55.2% TH Y, WINbEOROEIINEL, bh Lk
FNFEAEBL LR oTz, £io, IRERE bh £ TOWR
FHE LA ET, WThb BKC OFBKRE o7, IE
B 3h ¥ Tk BKC OWEHEIX DBS O kb
RRREL, ZOBEL L B ERITEMIET L,
F7o, REFRHA 3h OWAEFEEIZYIHO 10min MOF
PREFEIZE~, DBS KO BKC OW§hd, 1/100 LLTFT
ol

B-CDP (2 & % DBS K (X BKC D& (g )1, Al
FE(CONE L 7R BT TN L7278, MM 1 m
mol L1 LA RIZ72 2 L b ZOE TN < 7o Tz,
PATEREAS 1 mmol L1 P ETid DBS & BKC OW T
ZIE720 3, 1 mmol L1 EAF ik BKC O AT DBS
FORRKRELAD, 0.2 mmolL! Tl 2 £%(0.062 mmol
,0.031 mmol) IZ72 -7, ZD LT, Ny FETROME
FEMMEL 72 % LW OWRFERNZRIZEN D DI, B-CDP
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2k % BKC OWEE7, KIRETIE DBS L Rk&Ene
bEEZ LD,

R A2 WA B TR UTME(C /q ) & PR E DORIR
WX 2 D XK DI BAFRAEBANG DAL, A A S mEE A
I%, Langmuir DWW EFRATRIND Z E13bhoT,
95°CIcHi B Clg b C & OIIEIE, DBS X Clg=3.41
C+ 481, r=0.994, BKCiL C/q=2.80 C+6.95 r=
0.999 Th -7, F7= Langmuir OWEZHEN O EHRBMR
WZEVWRBEMEDR B D L& ERD 3) R LR AR E B A FE
THZENTEDY,

Clg=1/bQ+CIQ (3)

ZIZTQ (mmol gh) IFRALEETHY, b (mmol”
DIFREDO RN F =T R TH D, ENHLDfEE
F21RT, RIEEED BKC OFRKEL, oz

1Ty FIEC BV CRIFIHRE L 7= & &0 BKC OWAER
ZADBS LVEWZ & E—5T 5,

£2 PB-CDP OIRFMEE

Q(mmol g " b (mmol™")
DBS 1.0 0.95
BKC 1.4 1.6

0] 5 10 15
TR /mmol L

B2 A A MR ETEER DR R

3. 3 B-CDPIZ& B 2N RIESREEMRIDORE
DBS & OPE, % L< % BKC & OPE DEAZRICHIT
%, B-CDP \[Z L DEWEOWEREF 3 IIRT, IRER;
M2 8h LINTIE, WOl b BEMORICH~, T
TMEL Apodz, TOHEHBE LT, RAERICBIT2E5WE

12

DOYHRREED, BHMOROEHE LR\ &, &It
WE & OBEIGETH D120, MOPWEOREN B E X
BZOFBEZTH L, RENEZLND, KT DBS
& OPE D% TiL DBS OWHEREMEL, HHEHIZ OPE
£ £<» DBS S WFET 57, OPE OWFEZRIC
w%%ﬁzk%@&%x%hé Z AT LR R A

1275 L, W BIRFHEMORITIVRERE R L
to_ﬂi%+ﬁ TSIV IRRBIC e D 728, HE
EB-CDP & OB HER OWERE R T &E
ZBbib,

#3 PB-CDPICXDWHER (%)

R R B il
2 3 5
DBS 468 544 592 638

B¥hHR |BKC 552 664 74 79.2
OPE 882 928 943 951
iBaz |DBS 404 486 522 607
(DBS.OPE) | opE 676 784 876  93.1
iE&% |BKC 503 549 669 752
(BKCOPE) \ope 785 895 92  94.1

BBRDIEHE

4 FE

UV 227 RV ONEEROZELH) S, DBS KT BKC
I3B-CD OWNERIZ 1:1 TEBESND Z LIS,
DBS LHEEDOLEITWAT XL A LE UEEE, MBI
E->TB-CD & 1:2 TAFETILOLH SN 99, DBS
T CEETLOMELHY 9, AL —FK LT,
BRI D REEERT, UV KOEEROWTRON
#ETH BKC OFRRCRERETH T2,

B-CDP |2k % DBS KX BKC OWL5 1L, N &
725 LRFEEIFMLZA, 1 mmolL! PLEIZ/D L
s hE <7220, Zh bWk, Langmuir O%E
KCRT LN TEL, ORI, FEA A AERmEE
FTH2D OPE LEEETH D 9, A FMHIREICIT 20E
BITPHRENMEN & & BKC OFBKEL, Ny F
5T BRC OFBEENRITE N -T2, TRHDZ &
5 DBS KU BKC ®p-CDP ~DOW 1, p-CD ~DAgE
BEEAEHL TV b EEZBND, 72, OPE &0
BT HWAETIE, DBS KO BKC #iz, REEF
R & & OWGERITHEIMOBGA X 0 K< 72&675:, =%
REIANE < 72 0 ERIRRBISE S &, Bl & & LITIER
FROWERIZ -T2,

B-CDP ZWk L= RmiEHANI & ) —L 72 8 TR S
IZECE B Z EnD, B-CD & HWTWEM LK O S ETS

{EI/\T

PRZR)I R PE S AT & o 7 — R ZE8 i No.14,2008



PRI OFFIIC L D IEERAULERE N W TH D LB XD
no,

SRR

1) Benesi H. A. and Hildebrand J. H. ; J Am. Chem.
Soc., 71, 2703 (1949).

2) Satake I., Ikenoue T., Takeshita T., Hayakawwa K.
and Maeda T. ; Bull Chem. Soc. Jpn., 58, 2740
(1985).

3) Satake I., Yoshida, S. Hayakawwa K., Maeda T. and
Kusumoto Y. ; Bull Chem. Soc. Jpn., 59, 3991
(1986).

4) Palepu R. and Richardson J. E. ; Langmuir. 5, 218

(1989).

5) Park J. W. and Song H. J. ; J. Phys. Chem., 93, 6454
(1989).
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(1985).
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(1995).

9) Murai S., Imajo S., Maki Y., Takahashi K. and
Hattori K. ; JJ. Colloid Interface Sci., 183, 192 (1996).

Inclusion into B-Cyclodextrin and Adsorption by B-Cyclodextrin
Polymer for Ionic Surfactants

Shoji MURAI

The formation of the inclusion complexes between p-cyclodextrin (3—~CD) and ionic surfactants, such as

dodecylbenzene sulfonic acid (DBS) and benzalkonium chloride (BKC), in aqueous solution was studied.

According to UV spectroscopy measurements and conductivity measurements, it was confirmed that

these surfactants were included into the p—CD cavity. The stoichiometry of the complexes appeared to be
1:1 on [p-CD] / [BKC] and on [B-CD] / [DBS] based on Job-plots or conductivity measurements, and the
stability constant of [f-CD]/[BKC] was larger than that of [B-CDI]/[DBS]. Adsorption of these
surfactants from an aqueous solution was also studied using the B-CD -polymer (B-CDP). These

surfactants were easily removed from an aqueous solution by batchwise method. The adsorption

characteristics of these surfactants seemed to be caused by inclusion into B-CD, and they were

interpreted using the Langmuir adsorption isotherm.
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WEERR TR DI EE & 5 Ak & OBPIPEICDNT

B
H &

(LRtes MEMbsET—o R 7% —
BOREN T 2 (3 i)
BRESRFTHHER H K B JH

=

B ARIE, KIENKE KRB TREN DRI 7 — N kT 5, Jilt, FoxixZ OB FEsLME
DRSS FRESF TROND N T RS S L LB TII R0t RE L, AFETIE, v 21— a0k
ERELLTAHZET, LVFHMCH T A6 & OBEPMEEZBE Lz, ZOMKE, BePREEREEEAS Z LI

Ko T, ERMEDT T AEEBOYEIER TR 55 BREM & R AR RBERESE 2774 2 L Aotz

F—U— R @R, IR, 7T 0 2R, TT AR, BBRERESER

1 [FC®IC

K2 D THE S T ETERM R AR S 5 LR~ 72T
NS, BlZE, FIUBILTY, KOaNEnE EiZidf
GAA U THEET DA%, KDV IR ORI R A I Bk
\HHEES S, ZOBE, AONIKGEDENZE > TH
EEICE B NORE INEDLD Z LT, Bl x—
DELLTWD, £, KOENE L THERIT/NAEDRIR
So T, RIEV RTINS & 5 IEET 5725 9,
W T, WA — 2 RO HEERE L THOMNES &
KIED 2 o0 FE 2 b,

TNET, Fox lXEIAGRDIET 2 BRICRIE O )
DKRE S TEORRICE ¥ — 2 NELT 5% DEM &
Ra2l—yarTRRTER V2, ZoER, KIEDOKE
Kok EZ2DEHDHR (og) HRITHBEE Y — P8R
DORCIAT D Z E W oinoTz, og OfEIIIEEIC
Lo TEDD,

ST, BHEEEDR S O o KFMEITT T A5
BB T D S OIRE THIRFELUTWDL Z s, EF
Wy RDEE < 2 — o DIVIN A T X858 &SI, L T-HgkE <
HHAREM A R LT,

KB, LA D H T A L iR o@EEEIC L, FEEE
DRSNS 37, BT AR, 10807 AR
EEMITIZ R 5 & EHEEENSIRITEL 2 ) TEALT 7 AR
WECEEMICENT < 258G TH D, ZIUTKILT, B
R THRENFHHEOLGAIIIRAED X 5 I H ISR
52, HOWEICET D L EBMESEIRCOE DD &
VHG (Ur ISR MO TnE, HT AR L
Tx IUTEERIE, B TWDHRIGRROY A XTe R
5bDD, L OMWEPLTWD, BlxiE, WiEEiE
FTofc XOACHHHEBEEHET 2 L, I T 5k
EFELL U 7R AR S L D 97,

14

B #EFN

—J7, Fer BB CODERGSEE, T AEBETRT
DIRVX IV TEBE R TR TRE S RoT0D
SRD D, U, BERRECIERERLESME LTS
7= DITHHAOIEBN T RRFEE O JRHFTHI72 B DR
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Similarity between Transition of Crack Pattern in Powder Solid and
Glass Transition

Kyoichi TSURUSAKI, Toshiki MATSUI and Ryoen SHIRASAKI

We consider how the fragile solids consisting of a lot of adhesive powders, powder solids, are broken
by DEM simulation. The destruction pattern of the powder solid is changed from cracking to crumbling
as increasing the standard deviation of the particle size distribution, 0. We have reported that this
change may be related to the phase transition like the glass transition. In this paper, we saw the
transition more clearly by extending the simulation system size and determined the dependence of a
critical value of o, where the transition starts, on the strength of the adhesive force. By calculating the
self intermediate scattering function (SISF) of the powder solids, we also found that the relaxation
curves of SISF are well-fitted by the power function rather than the stretched exponential function. This
means that the short time relaxation like the B transition appears in the relaxation process of the

powder solid.
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Accident Analysis of Fire and Explosion
1n Waste Treatment Process

Takashi UCHIDA, Yoshitada SHIMIZU, Masahide WAKAKURA, Kazuyuki
OSHITA, Atsumi MIYAKE and Nobuo TAKEDA

In Japan, the amount of the waste increases every year because of heavy consumption tendency.
Besides, the waste treatment needs more complicate process with the potential of accidental hazard
because of avoidance of incineration treatment with dioxin emission and increase of the recycle or the
resource recovery processing for resources recycling policy.

In order to prevent the accidents, especially fire and explosion, we investigated the accident cases
based on the results of the surveys conducted by the Japan Society of Engineering Managers for Waste
Disposal Facilities and analyzed the frequency and tendency of accidents in waste treatment process.

The analysis of the relation between the materials and the equipments of accident cause, it was
clarified that they were mutually, concerned and will contribute for the effective safety management.
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M4 FHEARKORRZ L

W2, B4 FOO~OIZHIET DRERICIB W TR Z T
£, BWSEREGEY A7 o~ NT 7 OO LIS
K 51R Lz, RROERDTV TR THY, VERY
TR Z K 6 1R LT,

B5 &0y & bRRRICHEEE LT D, VEXRUIC
DV, MBI K AEEIIA LN -T2, VBRI K
0 EREMI DRSO R OREIZOWTIE, FERITHES
DIEEENE R LT, LI, ﬁﬁﬁLuﬁ“)%
R OB & OMSHRESZ L L TRY, BROE
AL MR CTE T,

TR v~ 77 750 L DRy ORI, =F
AL DBEICR T D, FEOHEOE L %F‘a@uﬁﬁ
T ohns,
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2 ] : GBS 172.18/#%)
L " @GER241.1BR%)
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K6 UERAREOREZEL
4 F&OH

=FA B Y ERWZRIETE, Y7 UMb RS
L0, 53~10 HRRET, WEMNTET T& D, 2Dy
FOREBEDNT 2 (FH) b RK[OBEE AR
T 5,

ZOFFARIORRIIT A a~ N 7T 75k, £
BTV TR THD 2 ENDI T, BRI Z DS
BE =AY OREMEE T 5 & OB bR T
&, Fiz, FEOENHDRKESTHROZA L HHERT
x5,

ZOEITHERREZGIE LN S, =41 Hick
LREZBEEIT, B @gki()\’ﬁ@’ﬁlﬁ@fﬂiﬁ L5
WRLTMIT 5 Z N TE T, b, Zo®REE, HEA
DFEFGEZFHIT 5 b DO TIEZRV,
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ICP FEH 3Bkl K 5 RFED 5P

TIAF v VMR EOGHERREERT D120,

LB ACRPT— 2

£ A £

AUBHHTL B E 2 & ), ICPIEEIHTIEIC & 2 RESHT 210

S L7, 77 A RBEILE7 EIMBERIR T TOMBEDRIEZ AV, A Ui PR iR A A 28T L124%,
HZEEAMEFE R OREIC LV RFLZRIFICERT D LN TE L, £, MERSMRELR EOBEM TOR

A LM LT,

F—U— N BFEOH, ICP 3L, SUEHAEE, 7T X afhbek, Motk

1 (FC&®IC

BELEE, Yebl, ST MR E LTS,
R TIL BU OFFEREWEMAZEL (RoHS) 67 L
IZXY, M ORFERFEAEHOSHITHOILTW S,

ICP FHAHHEIC K D2 RFEOSHNE, HIEKENEIE
INETH LT, R, EBEAR CORERHY, —ik
B2 HE S LTSN TV ATz, £2C, A
Bagw, BEEIMNECTORRNENES TS ICP
FEHIHTEE Z R LT BEOIEE G LT,

2 REBRAE

2. 1 BEEZFICKIFZEER
fHlE, R, BREE, IRFEEROVKERLT MU U AKE
RIZBWT, RROFEHELZRE Lz, £, mREH
FRlZ 30\ DR FE 12 IR A 4 ORINC L o8 L #
DRICFBREAT o T2, IHTEEEITIL Y T 7 WOFNoHreE
& CIROS Mark I1 Z{#/H L7z,
2. 2 HFEAAD, HEYDEICLLHHEEEER
FIZ 0.2mol L AEEAVANEICISVT, BR(M), &1, 7
HVA 72 18 THRE T v AR, KU, dHEBRED)
Wilik7e & OHFWE K DHNEE O i~
2. 3 EEHHOARINELRROEES
FEHESEL BCR 72 EDOFERBHIDOWT, Bk 7 7 A 2iRbE
% ~A7ayT—7MW) & IIEESREC X 2R
TV, ICP FoHTE (ICP-OES) 12X W BFEAHE LT,
7T A aRBEEY, 3G 30~60mg & 1L 77 AaN
THRBEL 1 mol LASES 12ml [ZWRIX L CHOMT LT, E7-,
Imol L' NaOH 1 i#A#shn L 727K 12ml OV & A 4> 7
0v k77 7AC)YHIT T H T Lice MW 1572 CERS gL
TlE, FEHY 100~200mg %A fillE 5~8ml CTHMEAER L 7=,

3 MBRELUEE

3. 1 B FILHDREIZLIHE
AAEBIZ LA RHE (UL Br £9%) T, FicHE
B 154.065nm CHIE L7z, ZOME CIIREHEAZ: L

40

RMKOBTHNERT T o7 = NFEL, ZERBRIR
K TORBOTSE, BEICL ) HETHEIGEV A LNT,

FRIRFEIZ L 5 BriZHER ORMIREE(LE X 1 ITRT,

0.2mol L™ Ak CORFEDFIHRE R 100% & LW, 02
mol L 1 Z /el oK B ClE, R 1 T
WZE<, EIRIRED EFIC & 0 &2 ORIGEEITE T L,

R CI 4mol L IR CRIEHREEITH 80%I KT L7
23, 5mol L AHEALL IC72 5 & 100%%#iz, L &1
2 140%LL B & 722 BB A R LT,

R TIER 1R T L 51T, JREE EFITRE S FOLmEs
DR TEIEITRR NS oTe, £, Wl & EREORMED
58, R UMBREDOSEEIZHAE NI o7z,

—75, Wil TIE 0.5mol L Fili T 83%, 2.5mol L' T
56%F TIK T L, WHETHOEENRE BN,

F7, FOEESENEZ Imol LT HRIN L7-IRES CIIgs R
FE\CRBN 0 o728, U VB 0.5mol L RINTCIEsm T
VBN, BRIV 7T 00 RBG) MIEPNE Ch-oT,

WIZ, KE(LT bU U ABERIZBW T, BEiTse
FRENBETIZH 03, 0.02mol LT AKEE T 117%, 0.1
mol L' T 112%, 0.5mol L TiZ 101%D @V Ml 7= L7z,

EB1Z, 3mol L LA RO EERIR CHRRS % /- 1 3R A
A F BN U T 5E OFRIREZE L & EIeAl & LTEK
b RT PUREE RN U R 2 1LITRT,

140 |

130 | —O—15E
—O—THE%
—a— BB

120
110
100

90
80
70
60
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FEFMAELE (%)
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EAERE (mol L")

1 FEREEC KD Br EEREDOZ( (BrlOpg/ml)



BRAEIE 100% %8 % Smol L il T 10X 10° % L L 725
Too ZIUTTEAREBLAI L A= ha Y =T Al Ay, 1T
ft=hr VL ("N=O ClI") DOILEICL Y BFBOMEEEA A4
VAL, REIOEBELT v NREL T T X ~DEA
FHZA FIROBFENNE LS BERLT 5 L PRI,

OB B O ERERIE LT, ke RIVY, va
Vg, T AaNEUBROTINERE LTERER, a7
PR EEBREHELRNLOL LT, Gkt RTPU0MF
WT, REOENERITIFIE 100%I2725 Z &N,
ZDI, WBFRT T A RBESRIETIE, ZORIRIZE
Ke RIZDUERNMTAZEE LTS,
2HFAF Y, KEYEICKIFE

#£2, RIITTTLIZ, W®INLE 18 sy eHER/ =
LR, WERZR EOHIEZ LD Br ERA~OEETIZLAL
7o Tz, Cu, Sn, Sb CENRE Y VRO CITHIENR
WZNETFHERDH Y, ERIZITHIRE OB BG MEN
METH-Te, F2, @O Fe(l)IEFTPCBMEE TR L
728, BE RTZPUEINCE Y BIFICEET HZ LN TE T,

—75, TEREREEOHAFOEET 02mol L it ~D 0.04%
OVEFINTIE Br BRI BN o723, Imol L' ELED
Tl ClLmRERRR DS S L ARk, FERICEVEEZ TR L,
2L, b RIVUEINC I D IEERET S Z ENTE T,
3. 3 EHH DO ARAIE L RS DER

HEHEREL BCR % 7 7 A 2URBEIR CRILEE L 72354 @ 1C
ST & ICP-OES S#TIC & 2 BB LHTHER AT 4 18T,

WHTEIXIEE T 228, FEREEIC O E
%R, ICP-OES {ETONT Y FRKEVEREZ R LT,

2. 02M REFRIATRI 31T B IAEA A2 DF 2 (Br 25 10pg/ml, 0.2mol L™ iglsrh D FIEHRE & D)

MW GREEEDLS, SOLICKREX BRI Y XEmRL, ME
oy fiRih CHEREER OREBLEE CIL, [EILER 15~52% & 72
D, BEFAIZLIELERGEICLAEEN ST,
BRI L D BRI D Br HHTCIE, A U7 dpis
DET D128, ZOBRTHREICEZEOE N7V LIERE
W22 L1220, Br EEIIFRETH 505, HEARE
BRI EE, HPHEE EDONRT Y T EEE KT LT,

4 BEHYIZ

BRI ORENTE LT, — RN, (kb
HiSITUND 7 5 2 kel CIE RS C ORI R
HEERV, A U iEEERCEe R iR A 4 &8 TALPE U714,
ICP FERA A CRE A BAHCE RN 5 = L WXz,
E1e, oA U BT T S RREONIER SRR & 0
BRI A P BT, TS ARG U RN OB
£ LRI OT, R ORI > BEOR, ok
EEND I T BT EORMAUETH S = L Wnote,
F1. EEEREE A~ A AR X S L

BTN E

nymEeEEE A A FEIEEREELE (%)
(molL")  JEEE(mol L) | BEITHI2 L b FF LR

3.0 0.1/HC1 82 -

3.5 0.1/HCI1 1.4 x102 81

4.0 0.1/HC1 2.7 %102 79

4.5 0.02/HC1 3.3 X102 -

5.0 0.01/ HC1 >1.0 x103 74

5.0 0.02/NaCl >1.0 X103 74

5.0 0.2/HC1 >1.0 x103 80

*1 :4%aKEe R U UFRIR 0.3ml FRIN/S0mI #BRTATR

L WINRE | 3emEl | ., — WINREE | REGRE [ ., — WINREE | FOEsREE
SN YA INL e
53 TR (ug/ml) (%) 53+ T (ng/ml) (%) RZ RS (pg/ml) (%)
1,000 100.5 40-500 | 100.7-102.2 . 200 N
NaCl 4,000 99.5 Fe(IN) 2,500 108.6 i o mol L'H:SO, 834
Mg 500 101.1 2,500 98.8" Ba 100 100.8
500 99.8 40-500 | 101.6-103.2% 100
Ca 2,500 100.5 Cu 2,500 98.8'3 Pt 0.1mol L'HC1 102.0
K 631 Zn 200 98.7 100
101.1 Sn ) 101.3"34
p 500 Mn 200 99.7 0.3mol L"'HCI
Al 40-500 | 101.0-101.9 Pb 100 100.4 100 i
_ Sb g 104.3"34
Ni 500 99.9 A 100 102.4 0.25mol L"HC1
¥ b ROV *2  JENRE 153.174nm - *3 : BGRIEDH Y *4 . WHLT- B
#F3.70ilg VB, EEBEOHRINCKL2HE 7 4. FEVERUEL BCR O3 fERTAERYE & Br /odTib R
FEREE IRy USRS | FOESREELE(%) H H Br 5#ME  uglg
0.2mol L'HNO; cr (VD) 200pg/ml 101.5 ALERE 7 T A ke MW 45 figis
0.8mol L"'HNO; 10ug/ml 92.2" s IC %47 ICP-OES i:| ICP-OES %
0.2mol L']HNO3 U g 0.5mol L' |BL fHIE™ D,E%ﬂ BCR 680 79448 805123 811+50
02mol L"HNO;  HEHE#E  0.20mol L' 99.5 Brig08+19uglg | n=3 n=5 n=3
02mol L'HNO; = W  0.10% 100.6 BCR 681 9146 91+11 _
1.0mol L"HCl A2 0.20% 958" Br: 98+5pg/g n=6 n=4

4 ERTHORE RS SORTHE

PRZR)I R E S el & o &7 — R 228 i No.14,2008
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MMAEAY IV FF S —EBE2HNWE

EAY I Y —OER
(LEFEEATES o A H T — A S S O )
b NI REES
BT BTT A 2F—n GO fi

(R ECTIIE A L 2R T AZ IUVBRERISND, EAZ IVOBRICKY, N7 LAX—fRahE
%%I%t_‘h ZOl), BmPOE A I REOHEITMEEE FEEE STV D, AUFFETITEY 03
ECIRITAET D7D A% I AERAL A o —%2BRT 5720, BIEFEMEZEMII o221
A H—E (HOD) FEBROHE L BXULAEEIC L D =T ZDIERER AT,

F—TU—R:bRZIEBUY—,

1 [FL®HIZ

ANEOMERTICIVET e AX I U HEITE
AF VORI TA L DEEREAZ IR §I&E
IEINHEFHETH DL, BFHEIFIOIZEALEEHLL
RATE COEMBEIZL DO L INDR, ERITRT
& LURTHIE e S b O0FEE R & CHIR 450
END D EHER S, BAEHEOSZ W HE LB,

BHEEHIET 5101, BB ETRML T AR
AT LERMD E LI, EHRE=F T T HIE (B
TR BT DI ERBETH D, 1ERERAZ I 1T
N BIEREHEER S v~ 757 ¢ (HPLC) 72 &%
o TRIE SALCTE A, BREHLERC TSR 2 35 %
&AL YA NCORENRETH ST, B AF I T
BICIGT DEER & IV, RUSAER 2 RE S 5 5T
TERD ORI O WL ONREZIT HND D, BEROERD
Bt a 2 M EOREOT-OBED L ZAERESh
TR,

ARFFETIL, BESHEIC L D e 22 S U OfERSHT DT
WIZ, EAZ I XU F—F HD) ORIEMEAER L <
FHAVTUWND Arthrobacter globiformis TAM12137 H3k &V
HLENTWD & SID Arthrobacter crystallopoietes
KAIT-B-007 Hikb 24 I v AF o4 —8 WEFHT5 2
L& U7z, WEEREE T, KAIT-B-007 ¥Rk v shize
AP I FFRUHL—BERIGHEIC L D RIS 5 R A
LC5,

AL CIIRIBHEIC L W KREAFENFREL tolot A
I ARV ERALC, BRIV AERLE
WELKE AT 2/l ORI AT o 72,
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EREZIVFFR VLR, vArn )T s — BinfEz

2 Ak

2. 1 B ERF I UFFIA—EDFHE

#HEH %2 HOD OFREUZIZL p Cold 1 EERA~Y # —Fu AT
A. crystallopoietes KAIT-B-007 Bt A X I A F T H—

¥ WG T2 LT KIBEERE BL21star(DE3) % IV = 39,
#HLZ HOD OFRUIERT 7 4 =T 44—~ s 7T 7
+— (TALONspin Column, 7 1 7 v Z7f#)IckViT-o77,
2. 2 ERAZIUEUY—OFER

AR TIEA A N COREDOERIZZ 2 D78
EMEMCERERE 2— 95 2 & Thth E@Eﬂié‘*
KFEE, B H3Im T 2887252 & T8 cm
ANIIND HRRETEAT o7, TDTZDIT, BUNREENIZEBE
ZERE AR L, BEREEE(L U7 BIRAE U NSNS b
Ty TTHIETYA Y T Z—E LTHRET DS
BERLEY, (®1)

B BRI OB E T 125 u m, BEZETHMAIOESIE 50
pmé LR, V7o 2 —0FBEiIks k% 05 LTH
ST, F, FOEE#EOEIO FiiCERILFHEA
DEMRENE ST, BT R SERm (721X
H&), 2R R, & (&F7-13E4) DIRIZELE L
ENENOFNSETORE XL 0.5mm, 0.25mm, 2mm
&Lz, TEAMER BICIT Nafion®(Gwt%)iE & ~ L, ik
X®HZETa—T 4T L,

K1 <498 7o48—8t HNEE

AR B RE T o 7 —HFFEHR # No.14,2008



3 R

KIGEIZHI S T HOD X BT 7 4 =T 1 —7
0~ b 7T 74— X VB L SDS ERUKE CH— /R R
TharZ ez Lz (%2),

KDa M 1 2

200
116 = == HOD
p——y <
66 — %
——
42 =
-_
30 ——
17

2 #H#iz HOD @ SDS-PAGE
M : 5 el
1 : HOD Z88i1% O KAGHE O fil iR
2 : B HOD

AW CTITBETFREEERAL A M LTRIAENRT
ETRSEE— b (RIA T4V ALV RAN) ZHNTS
AT OFART A AROH MG L, BEREEkE
N DS LY N T v T END 2 EDNHERTE T, £
7z, WAOBROLMEEEERITUET 2 AT LEERT S
ol ve—( el vaEEGAL TR VAT
LEREEE LT,

B AKX IR 10 umol/L 735 5 mmol/L OV TN %
BE L7-RESR, 10 umol/L OIKRE THERE — 2 2381
SNDEZENGIoTz, B AKX I UMRE 10 umol/L 5
smmol/L \Z3\F HEMEANE L, MEHEZN 21/ LT,
FEHEMRBR=0. 9999 & IEFIERMED B ER L5, £
7=, S/N=3 OEFORIERFIL 9. 2 umol /L TH o7, ZDfE
B35, 1ppm 725 555ppm F CTOJREIFH CRIENFTRE T H
DT EBGhoT, RMEESCHEEEOTEL L TR
B2 H & TV b HACCP (Hazard Analysis Critical
Control Point) TliXk A& I OHHHEL 50ppm=1FE
UL, 500ppm=5HK L-UL L ED LN TEY, AR
FESRIT HACCP ORHER - THIETE 5 2 EdbnoT,

PRZR IR BE R BT o & —HFFEHR S No.14,72008

,.o'"
8 4 et
S '
0% L e d
:: * :
10‘“"-’

S 2
Concentration of Histamine [uM]
B3 EXZIUDRER
JUE : 5ul/min
7¥, ARFFEITHAR) PE AR e —BR &
LT L7,

3 #R

1) H. Yanaka and M. Matsumoto, Journal of Food Hyglenics
Society of Japan, 30 , 397(1989).

2) Y. Sekiguchi, A. Nishikawa, H. Makita, A. Yamamura, K.
Matusmoto and N. Kiba, Analytical Science, 17,
1161(2001).

3) RAES, GHd, B, AN, Ak 18 FEERE
S ST TR RS E, 37.

4) BT, G, ROREHZE, AR, AR,
F% 19 GRPERESA N HTBGHE ST FER SRR &, 37.



HEHl B UOVHER S 3 1 > b OB

bk - ATBHERINES  HeEhmo—a BT O OBE —

BFRHIS CTHWO DA R Ve, ZRICENRICERT 57200  a A NOBREITo 72, HE M2IT
Mz 5 2HEEMEELDD, 27 U — MEHAOERKE, Priviins o BhibeE, 238 LTRBEITo 12,

F—U—R: RUL, YaAf b, @i B

1 [IL®HIZ

B TRV ONDIBAIAO KV WY, HimEokt LT
FEELCF D R TORRE CEIRICEERE T 5. T DT hEEG
VEZEITH B35 10m BAED UL B TOEAHEE L 72
0, IO OfERIREE L o TN D,

T2 CABTHE, R U VR IR 2 TR s R E
ENTEXDIHICT D012, RUNLEENROBICEE S
L, 90°IZHTAHIAN D Z & TE DY =2 14 > N OB%
EITo77,

2 T+ ¥

PIFD 4 SaisitBiph e L,

< HE RLs (50kNm) 2tz D B & (R LoD,
/NEUYE - BB,

cHEEHLTH FUAMAlc= 7 U — AR TE AL 91
5 728D OEAGFE DR,

c 3T V= NEVRET D0, SRR,

s RUNEFERFPICEMLCLES Z L E2HIETH7200
TRIFHH,

[X] 2 CAE |Z X 2 58 DR
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3 HETBXUEE

ML TRRAERET 572010, BEROMEM Ok T
D EIICEE R IT o7, (®1)

et b, TRERRIC/R5ET L CAE THREL DD, #
ERVTICIHA D DRE S EIREE LT, (X2)
a7 U — hOREE, B S g £
WT FARICERT, T AT b e~ a3
A 7TERKL, BlLThbar 7 ) — MNARETHRIETE S
BNt By el

F7z, BHERICIE SR &R DR ORISR A T,
JERRERAMBA O IREE CLZE LT WL DIc Lz, £, £
Fidx o ciiEcE s L 51Ic L,

BRIELZHONK3 TH D,
AIELTRER, =027 U — RGO BIRNS3EA L
- WAL O U U THEIELTWEDR, %I,
£ 0 HE S s S R T A LI B B,

- e

23 ELm#T = A o b
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B gk

Superlubricity of Diamond/Glycerol Technology Applied

to Automotive Gasoline Engines

EEEN DA IR ) S R a a0 e &= N 7
V& ) UMEREE T X DRl

TR - MOBHBRES AR T— 2 0 =4
Ecole Centrale de Lyon
Maria Isabel De Barros Bouchet

83 - Superlubricity (Edited by A. Erdemir and J.-M.
Martin), Elsevier, p.471-492

80°CZ' VYtV LB T T ta-C/ta-C A DT EEER
2D BEERE)S 0.01 AT & D8IK7 U 7 o a v ided
LT EERH U, ZOBRERRA I =X LOff % Big
L, BC, 2H TI7VULLZZ V&Y A THOTD
R TR OIBENE ~ DALY DRI E TOF-SIMS %03
EAHTIZ LV S35 & & bic, REISICKT =2

Ba—XoIal—2a b TLTEMLE, TORE,

JEERAIAIZ ta-C RIHICTFEET 5 sp? JBORFE~OKEEE
O, ZOKEBREE 7 o — VST L OKREREESIC
F, EBWTHD ST A RT 4 VARSI ID Z L3
MEHRSOFER EE 2 bl T OFEMERRRIC IS
%, ta-C L= RTVIRIEIE SR T =0 ¥ U HOMABE
OEDNKIEMET U 7 v a AT E LT, EEOHEHE
TV UVRANANT Y TR ST,

Threshold Stress for Crack Healing of Mullite
Reinforced by SiC Whiskers and SiC Particles and
Resultant Fatigue Strength at the Healing Temperature

SiC KFBIO SIC 7 4 AW EELS LI-HEssibs T A
F T 2 w7 ADOEGERRFTREL RIS & & SR RHRRE
2B DR

BREESIRY: TE05ERE

EE
o BN
l

O R 2o
]
=

PSR - PPBHETES AR T T — A

!
¥

PRZR IR BE R BT o & —HFFEHR S No.14,72008

8§55 : Journal of the American Ceramic Society,
Vol.90, No.7, pp.2159-2164(2007).

OB L OYE S REIENT. SiC R TR LT
SiC U 4 AN EEE LI BERb LT A MET I v 7 A%
ARy NV ATER Lz, 100um OXRmEHEZEALT
AR, IR LSS T RIZERRIS I TIzsnT
1473K DIRET, 2T 22 LN TEIZ, FSGHT
B % B ATREZ2 RS /11 17T0MPa C, Ziux
FEHMEEAN LR OHITRED 7T7%ICHY% T 5,
ORI LT3R B R ORI JUOMR D IR LIES1E, &
ZUERREE D 1473K I2B W T hHUgES I,

Thermal Anemometer Using a Micro-Air-Bridge Heater
with Chip Scale Wind Tunnel

Bi@hl~A /7077 v b —%%HW-#aUaiEH o
Bl (F v A — L BIRREEED)

BTN BT A ATF—AH N K OE —
KB BERS

= K 2

o 3

B HETF—24 & F =

M ST A E bt "B OE -
M7 7~ MET Mo = &
NoE R —

Ko —

FALFEBERS: TR F S B

G  BRFEEWHGEE, Vol.127, No4, pp.241-246
(2007).

~Ar7axT 7Y v —4EAWERREER T, =
NETHA RIEADPIE SN TVDD, TNHDIFEAL
Ty T EFE RICEEL, b — X &I
BT A TH S, UKL TR, TV v U
EE TR 2 W4 BRI Bl S S fE o' o
F v 7ERNT, X CBEEICAE 2T SBORX RS
HAERELRIERTo7-, ZO% Y OREHEHE - R
PHERELZEZ A, BEIX 0~35 m/s £ CTHHPIFTRET
BV, BRI MRGERER TR EME D o 7223,
5 m/s LLEOREI CIIsIFMED BVVFRHENS iz,
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Satellite Peaks Amplified by Modulation in Bismuth
Cuprate Thin Film

B A~ ARSI O LR A L 5T 71 b
v — 7 @i

BAEITES  EAAET—2 & 1 &
B’ B O
BN BT A ATF—5 R ik
ST T 4 VRS W oRrR N —
FOR TEERF R & P LAt 7eft
i &

of =
sl

855 : Physica C, Vol.463, pp.935-938 (2007).

T X BREHTA OB & L, B ko
GO Z T -7z, ZhE ClBfE&EIPFRI R S0
REERECRHM LT, AR ClE X #ifilg 7~ > v
TWEEANDZ LT 2 otk L CHBIBEZmE OFREL
SATHBEC L2 b D ThH D, Fiz, FEMTETNVOREID
v, WK Fw oL DYI 2 — g BToTNS,
2V B O TR RHI O 135 2 D EE oW IR E
W22, Xk~ v B 7RI X D8 LVIGHE & L
THEN T %,

1.54 um Photoluminescence from p-FeSiz as-

depositioned Film

B-FeSis @ HD 1.54 um 7 4 bV IRy AN
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Pressure by the Sputtering Method
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Epitaxial Growth of (100) FesSi Thin Films on
Insulating Substrates
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