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Evaluation of Failure Mode of DLC Films by the Continuously
Increasing Loaded Sliding Test

Takahiro HORIUCHI, Kentaro YOSHIDA, Makoto KANO,
Masao KUMAGALI and Tetsuya SUZUKI

In this study, the continuously increasing loaded sliding test which could evaluate the adhesion
strength and wear resistance of DLC coating under practical sliding condition was performed and three
types of DLC coating were evaluated. The substrate disk was made of steel (AISI 52100, about 60 HRC)
and polished to a surface roughness of Ra 0.02pm. The ball made of AleOs was secured to prevent it from
rotating and was pressed against the toric sliding surface of the rotating DLC coating coated disk.

The friction coefficient and the AE signal for the DLC coatings were simultaneously measured in the
continuously increasing loaded sliding test, and the state in the sliding track was observed. As a result,
a-C'H coating showed the damage with clear large fragments, a-C coating showed the damage by wear
and ta-C coating showed the damage with fine fragments. These results showed clearly different
damages according to the different characteristics of the DLC coating.

These experimental results and discussion will be presented in detail.
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Low Friction Properties of DLC Coatings Lubricated with
Environmentally-friendly Lubricants

Kentaro YOSHIDA, Takahiro HORIUCHI and Makoto KANO

Diamond-Like Carbon (DLC) coating provides low friction properties without lubricants and, with

lubricants, should provide super low friction. In this study, to find the possibility of environment-friendly

material combination that can provide super low friction (with a coefficient of friction lower than 0.01),

low friction properties of DLC coating with oleic acid lubrication in sliding contact areas were evaluated.

As a result, it was found that hydrogen concentration in DLC film, low geometric mean roughness of

contact part on DLC disk and pin after sliding tests influenced reducing friction.
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B, P.247 (1991)

Thermal Stability of Nano Composite Structure Formed by Fine
Particle Bombarding of Aluminum Casting Alloy

Norio NAKAMURA and Shin-ichi TAKAGI

In this study, we examined thermal stability of nano composite structure formed by Fine Particle
bombarding (FPB) in the near surface region of aluminum casting alloy (AC8A-T6) . Vickers hardness of
as received AC8A-T6 decreased from HV100 to HV70 after annealing at 573K for 100h. Overaging in the
oAl solid solution was considered the reason of the softening. On the other hand, Vickers hardness of
the nano composite structure, which exhibited around HV300 initially, still kept high hardness more
than HV250 even after annealing at 573K for 100h. Retained high hardness of the nano composite
structure was considered to be brought by grain refining strengthen because microstructural observation
revealed that almost no grain-coarsening was detected.
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Development of a New Measuring Method for Structural Intensity
by Using Experimental Modal Analysis

Masamichi KOJIMA, Akinori FUJIYA, Toru YAMAZAKI, Nozomu NUMATA

This paper discusses a new method for structural intensity measurement based on the modal expansion
of structural intensity for flexural vibration on beams. The intensity field indicates the magnitude and
the direction of vibratory energy flows at any point in a structure. The sensor array which is composed
of two or four accelerometers is often used to measure the intensity vector at any point. On the other
hand, we had proposed the modal expansion of intensity. The expansion can be used to estimate the
intensity field from the modal properties evaluated by the experimental modal analysis. In this paper,
we propose a new measurement method for intensity on beam and discuss the detail condition of the
method. Then the numerical and experimental demonstrations are carried out to show the usefulness of

the proposed method.
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absorption on high frequency -characteristics of

Evaluation of Transmission Characteristics on Relative Humidity
for Flexible Printed Circuit Board in Microwave Band

Akihisa TSUCHIYA Hideaki SUGAMA Masami SAKURAI Naomi HIDAKA
and Osamu HASHIMOTO

We evaluated transmission characteristics of microstrip line and coupled microstrip line fabricated
with Polyimide films in relative humidity and drying condition at the frequency range from 10MHz to
20GHz . As a result, transmission loss of microstrip line in 25°C and 60%RH increased by 1.3dB at
20GHz compared to drying condition. On the other hand, transmission loss of coupled microstrip line in
25°C and 60%RH increased by 1.0dB at 20GHz compared to drying condition . We will discuss influence

of relative humidity on transmission loss of microstrip line.
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State Transition and Analysis for Functional Safety
Function Blocks

Tko MIYAZAWA and Tatsuaki NAGAO

A large number of international standards related to safety in the manufacturing system field have

been published. The authors have already surveyed them and reported on the results of the survey.

Functional safety function blocks of PLCopen spread in the applications of Programmable Logic

Controllers. It has been being pointed out that the validation methodology of functional safety function

blocks has not been established up to now as one of the problems. In this paper, we consider the

functional safety function blocks in detail at first of all, and propose the representation of the state

machine of function blocks using Harel state chart.

In addition, we discuss the method to translate

state machine to Petri net, and analyze the structure characteristics based on the Petri net model. The

general form of the function safety function block is taken up as a concrete example, and it insists on the

validity of the technique for that.
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Scaling Aspects of Adhesive Powders with Particle Size Distribution

Kyoichi TSURUSAKI, Toshiki MATSUI and Ryoen SHIRASAKI

The packing structure of adhesive powders with random sizes was investigated. Recently, the packing
structure of powders with uniform radius or bimodal radii has attracted much attention to understand
the nature of the jamming transition. As compaction pressure increases from the jamming point, the
mean contact number per particle, Z also increases like Z -Z_ o (¢-4, )’j as a powder law function of the
volume fraction of the powders, ¢ where fis almost 1/2 considered to be an universal constant. In this
paper, we consider an eccentric problem: How will the closed packing structure of random size particles
change if the width of the particle size, o, increases ? The particle sizes are randomly given by the
Gaussian distribution. We find that a similar relationz -z oc(x¢—¢c*)ﬂ* is also established when o
increases, where k'is a volume expansion ratio due to the particle size distribution. Actually, f# is much
larger than f. This means that our system is completely different with so-called jamming system. We
should note that in our system the change of ¢is caused by increase in o.
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Seasonal Variation of Bioactive Constituents in Tochu (Fucommia
ulmoides) Leaves and Their Distribution in the Leaf

Takahiko HIROKAWA, Tetsuya HIROI, Nobuyoshi AOKI, Mayumi ARAKI,
Ou SETOYAMA, Toshiyuki OSAWA and Chieko YASUMA

Fucommia ulmoides leaves have been used for £. ulmoides tea, especially in china, because leaves of £.

ulmoides contain several kinds of bioactive constituents, such as, geniposidic acid, chlorogenic acid, and

asperuloside. In order to improve quality of the £. ulmoides tea as a health care product, we investigated

seasonal variation of three functional constituents, geniposidic acid, chlorogenic acid, and asperuloside

and their distribution in a leaf. It was revealed that the leaves picked during June and August contained

the large amount of the functional constituents. It was also found that the constituents are unevenly

distributed in a leaf and that the location depended on the kind of the constituents.
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Study on Heat Accumulation and Risk Evaluation of Waste Piles (1)
Yoshitada SHIMIZU, Takashi UCHIDA and Mitsuru ARAI

The heat accumulation often occurs in the piles of waste and recycled products in storage such as
Refuse Derived Fuel (RDF) and Automobile Shredder Residue (ASR), and causes serious fire accidents.
In order to prevent these kinds of the fire accidents, it is important that the investigation of heat
generation and accumulation mechanism of stored waste and that the risk evaluation of self-ignition on
waste piles. The heat generation and accumulation causes of some waste materials were investigated by
calorimetric studies. And it is cleared that the primary temperature rising by some reactions such as
fermentation or reaction heat with water is most important factor for the waste piles often make
self-ignition. However these calorimetric results were obtained from small sample scale, numerical
approach will be necessary to apply these results to actual waste piles. In this study, experimental
results from thermal analysis were evaluated with calculation model. The self-ignition behavior that
calculated by applying the Semenov model of thermal ignition theory shows good conformity to measured
results of wire basket heating tests. And it suggest that the one-dimension unsteady heat conduction
analysis with the heat generation rate obtained from adiabatic measurement by ARC is good method for

the risk evaluation of self-ignition on waste piles.
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Strength Properties of Insect Damaged Log Pile in Kanagawa
Prefecture

Takehiko NAKAJIMA and Tooru TANITWAKI

Anaglyptus subfasciatus damage has spread in the Japanese cedar and cypress which are produced in

Kanagawa. According to the damage caused by this saxicavous noxious insect, quality degradation on

appearance, such as discoloration and decay, occurs in wood. The value as building materials will fall

remarkably. Then, we processed wood into the log pile, in order to promote the use to engineering-works

materials with few problems of appearance and we did the bending strength test. As a result, a strong

difference was not seen between the wood of damage and the wood of non-damage without one specimen

of decay had already begun.
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Gl SHECAT > L%, BT AgAgCl BHA AL
7=. TEFROENIL 0.6V vs. Ag/AgCl &L, Totm A
MY —IZ X vflE L.

3 MREBEE

Fio# 10uL/min 2B\ CY 77 Z—%i@ 59 12(Direct)
BEINTFIER 2 1RT. X=X T4 U bEbe—7
DESEE—7ERIp L L, E—7 mEEEMEQ &
EFEL. BT X —Ei@EREOmEHIITT 5 Ip KO
Q DIEEFHEIZOWTH IIRT. BHRY 77 ¥ —% il
WG EEERAEQ00%) L Lzt &, KUT 7 X —%i@
STt Ip kX Q ORI T2 HFETHD. Ip, QD
WDTHUCRBWTY, 1 BREOT AL iR LEER ) 7
7 B — BRI R TR AL, FOBA LA X
H—BVT 7 H—F@HT 5L IR T L. ZOfR
X, TAINVEVERN 2S5OV T 7 X —%i8b Z & ThE
TECWDHILERLTWS. F2, BRERIIITEIED
EEBWER R ST, *ﬁ’ié@ﬁliﬁﬁﬁii&éwigu 7T

A —TCORTERINEINT 572, FEA BRI

Wb U, ARSI 5. L?‘beofﬁ%ﬁﬁ@iﬁ/\ Wi,

FATHLHT AV E VEBITIED BV E S BRESN
TmeB2zond. D%, VU T NIRRT Va2 —AEE
R 70 X —FimimdH L Ip, Q HTHMLTnb D
Enn, ZOEINEI NV a—2ARNTva ) T o b LiEig
mmﬁ MRS, OB ARFE AR LR e WL

*ﬁ,ﬁ@#&<&é&&ﬁif@ﬁﬁﬂ%<&é
%@thiﬁm@%t DEERIZ KIS D UL & R
%@ﬂﬁ@%ﬁk%ﬁ?@ﬁ?é%?ﬂ%éoui@ﬁ%
Mo, < NVFF VT E—EAWEHEWEOBREITE
R TFBETHDLLEEXD.

7ok, AWFRITEHIFE A F(B)21710134 O—E LTIT
.

SRR

1) Y. Ikariyama et al.; Bull. Chem. Soc. Japan, 61, 3525
(1988).

2) A.Heller; J. Phys. Chem., 96, 3579 (1992).

3) T.TIto et al.; J. Micromech. Microeng., 17, 432 (2007).

4) T.Ito et al.; Anal. Chem., 79, 1725 (2007).

5) T.Ito et al.; Talanta, 77, 1185 (2009).
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~A 7 niEe R

D

% J@fE 2 B 5 ST

BT A AF—H H M %
N E
= i K =

(5N

A8y IR K RS AR A ER L, E%®ﬁ%”ﬁ&0ﬁ%ﬁ®%§%ﬁot it,ﬁ@bt%@%@%ﬁ

TERER A Ef L, SRR OR T 2R U CRFESR O/ T ORI AT S Z

% MV ARIZ DU TR L7z,

F—U—F:~vA 70y

1 [FC®HIC

EAEROW S - BBELDEA TS, Fr, BXH
B AT B 72018, SIC 2 L2/ 3T —F 31 2
LORRIEATEY, BIEERE F COfAOR/ Y —%
FEADFIERTREMEA IR LTV D, ZAUTFE, i
WX D BRSO HIL TN D,

RO —=F A AD~A 7 G OBMIIE, Rk 728
B #EOLOBRHY, PIXE, FHr, =vib, ik

OeE il Le@BZREESES VO TWS. L,

INBIET Y AT ZOBERRE A E U RS
TOMEHIZOWTIIRTEE S, 300°CREE DRI T

TOBHEMEFIZOWTE, POIRE STy
»HB.
AWFETIL, T4, =V ROSREHH LR

B ERLL, SIREROREBO N THE2 T %
T EEIZEY, EiMEAERICOVWTEERT 5.

2 Ak

2. 1 =RBEZBECHREAE

I, 380 mEDT Y I HRE RV T OREMK
kleFEsy, =y IV ROSRENRCHEMEL, FERAEY 7
v (BATF, TSUTYNVAg] Ew9H.) ZERL-. sl
S RF w7 R b ANy BIEBEEHFH LT, ANy
EIC L BZEPCERI T 7. 20 & & OFESF%
£ 1I1TRT

Tz || VR pE S Bl & v & — 7R No.16,,2010

TRY, vA 7 uERICRT

W, DR, MRS, i

F1 RS

Base Pressure 2.0X10“Pa
Substrate Temperature R.T.
Sputtering Gas Ar
Sputtering Pressure 2. 0Pa
RF Power 150W

Ti 300nm
Thickness Ni 300nm

Ag 300nm

2. 2 FHEAE

L RLBEOERSE, 10mmAICE A 20 T hiTo7-.
ZA N, BOumiED& AT 77— REHNT
SR THEIL, GIHUE OBNHE L 2T 7R08 S L=,
Zobx, UIWREEX lmm/s & L7z,

W, BIEFNLRBREITV, BEOMEINT OV THER
L7z, SlEHEBR LB, ERLEO Rzt o7 —
TEKEL, lem/s FEEOEEE TR L RE ST ~F] & H
DL TUTolz. 2oL E, BREROEe AT —THE
BIE L TR O AR~

T, AF AR X B LinA—Y =BT
% (LU, TAES) Lo )Icky, REOHREIH
U o BIZa o CRE FHOITLHRMDO ST 21T 72,
IDLE, A F ARy HED ANy XHEEIX
2.5nm/min (SiO,#15%) & L7-.

IHIC, miRgERRE LT, KEFMERHIZ 300°CT
100 FEREV o F L fifiE Uz, @i ik o 72
YT, RRRICBIE RN LA TY Z Lk Y, (15
DWW THER LTz, F72, [RERICR S 5RO ik o
T EAT ST
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3 MBREEE

3. 1 =RZEEOER

SIBZBIEOMIER, XA T EITV, BIEFB LR
BaiTolzb 2 A, BEOFBHIR STz,

WIZ, AES (2L e MO 1T - 2R RE K 1
\RT. ZORHNCE Y, SEBOZBIEARIEI L2
Lot Fim, FHURBIT 15at%REOMENE
FNTWDLZ LRtz
3. 2 EEHMEBERE

ERAERBR I B E HN LR E T o128 25, D
HEEHIR ONed o7, ZHUCK D, SEEOEEMEICS
WTIEIREBRAREENIN L 28 LT,

%72, AES 1L tHEOMBEOT 21T o 2R 2K 2
WoRT. K1 RO 2 OFER LY, KEROEMERICE
W, BT D IeRDRIRHIAR T S D A3y ZTEH] (B
T, TRy ZEFEE) &5 .) 1220, BLEDEE
AL ST ZAR2O LR L roT-. ZOfER K
v, COBRETHA Ny XEEFREOEMNR KX, R
R E = VO RENCB O CRBEZ IS L2 &3
Molz, ZiUuE, SRBRMEHEBRERFERTHD EEZ LN
%. koT, Mg RiHbEYOERI S INS.

Fio, FHUBOBEEIIONT, 15at%0> 5 20at% iz
BEEINL, FE =y T VDREE, =y RO
RN 20at%fREOREENE ENTZ Ebhotz. &
AU, BEE O - BERRH IR KIF I ATREMED
H5.

4 F&O

ZJE RF w73 br U AR ZIEZ LD SYUTYNYAg D
BT > 7 EAER L7, SIEFP LABRICE Y, BEoms
PEZOWTIIRERAREANIEN L 28 L. 7,
ERERBR 21TV, AES 12X W RO 21T -
&2, GREHEEAD RSN, MR eEiitamot
BERE SNz, £, @BRAEICHBREIEENTEY,
BB ORI - BBRAVEEEICRBE RIF T AR D 5.

L7=i3 o> T, &BEHIER L 4R S m oW O & fif ik
T & DT HEED S TENEM AR T D NER DD &5
Zbhb.

728, AIEO—EIE, WHENBEEIRT 17 I —
O RN —xz L7 ba=s27ayx7 ) LLT
BFITLTCWHHDTHY, BRSNS LET.
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BT

EFATLF—n & B B A
Mok E 2
#+ &

AT, SRS AEHEABR O FRERB R L LT, Mk b 7 o ADOFHliz T - 7o, BRI L 525

BRZZS, ZNEEELIZEREITo 7.
(R RIETATREME B D L R T & 72,

ZOREFITHK U TR EAT o7 L 25, WL DD DEER ) GRERFE 5
LorL, SeaesB st o B & et 2 il 2 i T 5 BoigRt

i 7= DEHERE O 2 HNVTHA L2 L 25, WFROZERE bHAERBROMEIC 5 2 08NS 0 T LR
T&E. £oT, SRR EAT > Tzifiix b 7 o A HEHPERIR TR O HaER B HRU & L CRIITRETH D & B 2

L.

F—U— N A E, fReaR, BT, SRR

1 (FC®HIC

BRATANS2NE L 7= 3Bt o4 A B REME 2 3T, 45T
THHEO—o L L CHEERRA S 5. By, &
FEOINEFEN S DD, FOHIZRELIRA F— L LI
W5, — X OB AREE SIEERETH TR b
Bl TRER R A Ll LA 2 ke 5V . ZOAXF
— AT, BB RICERT 2 N S O/ S VRER R
BISMETH Y, BHIEHORBITNSM LI5S, £l
RN EINCIED Z LD REEDOENLEENS.

AHETITEUR, EN CHEBERBRA T TRy Bt
BAEHEBAREL L LT, IWVERRBROSRERRIC Y
A REZR MR F 7 A (K1) ZHAWTREIOS—M L
FEEMED 2 ST HOWTHEEIT - 7.

2 RERAE

BRAHEAT 2R TIE, Bl L HEa%E T,
A~ BRI RN K DI E T2 L
DEHETHD., TORENKRO—DE LT, fEHRERE K
HUCHRI RIS (HEHBEARRENK) oA v B —Z U R1L, 5
(AR ERER STV D,

FEIZ, b7 E ORI TR S b ERESHRRD
BT, L EWEEMRKEL Sh, TOLREHKE
LTIIST 0601-1230 5. AHETIL, ZOBIMEITESL
REBRFEDERA L, 3HEORBIGEIL~3) 13 L TllE:
1ToT. F£T, ZOWEHEIBHET 5 A M S OFX &
LCEFRa—NOREE, T7A N o—7 %2 LY THE
DEHD2ONEZBND. ZHHDEEEFHD -0
EH o — FOREBIZUTI & L — 7RI 2fEE, F7 L4 TS
JEFNZ2TIE600g & 1200g DA DUV CRIE L=,

T2 || WA pE S Bl & v # — 7R No.16,,2010

| sy |

| W

Bl rTRE 7 A BT
( 2 5)
X1 #Ekx hT oA

EHIZ, HBRH OENNC & D8 (H LS ZiEdd 57
W, AEEXCRICAEZIT>72. £72, RHIRZRZEMRE
ZRDIZD, 2 7 ARIZFEROBR 21T~ 72

3 MREBEE

SRS I A BRI X5 R e S 2R/ 5700, 3k
T LITHENRIC KD TR T o7 £ LITERE 112
WT OSSR AT, ORI L CTHEEHRE
AT IR, FEROEEAH S ZRET 5. 35 1
DIIBIHHERICKT L CHEERE R T2 25, ML
N EBESR R AR LA EBIAEAN RSN/
Molo. BEENRLNRN-TZERIL, EEEIC S —L
THZELEL, FEROEERHENIZR TS, 5k 2
FOR3IZHT LT H IR DTV, FlEOEHERf) &
EEHUIERER 21077

CORER XY, BB KO3 IZRWCIEERER A OF WS
L aZ@A, Bk HO 2 12BNV TTER D — ROREIC
KA REZEN RO

WIZ, BEZEND D LU SN KBRS ERERBR O
RIZED LD B BE 52 MO TR EIT - 72, @
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#, HERERRBR IR O KR & 2N A A B e L L
THAHIO 7= DI HERE O BV LR TN, Z0
G DEHIEL LT, W OhDFERS B, AHE TR
JIS 78405 @ 6.2 HIEM % A6 2 wAH L= 9.

FREREIRE & U CEH L7z JIS T 0601-1 T, B A
PR IEO IS, RRER OB Z+10% AN & T 54
ENRbD. ZOREMEDY & OlAERkDD &,

G =0.0072 [Q] &75%.

S, O D 0.3 5 & ) A FEROBEERHED S AV S
13, RBRER~OFENERCESLEZLND. ZDZ
LB 2 OREOBERHE) ST, 2 TOERICEBN
T 030 # FEH->TWAD, ZH6OERITHARBRO
RIS 52 20 LR SN,

B\ R EN AR T 5720, 2 » ABOERFER
EMAT, THECLRBERREE T 7. WO/
R, BEENRAOLNR - TERITEEEIC S =V 52
Ll L, FRBIOBEMERRS 2 EH LA £ 3 IOR
¥
£ 3 DERBIOEERTEN XL, 2 TOERICBNT
030 # FEH->TWA. L£oT, 2 » ABREOHEZ i)
THEEERBR ORI L 5.2 720 SHT S S,

4 F&OH

AT, BEHEHAHGTERBROSRERBR R & LT,

W LT ADTH AT o 7. AR R 52 55
KL LT, ERa— RORE, AN a—72#LYT
%0, RBAOENERT, TnHOEREEE LR
BATolo. ZORRTH LT R T L 25,
< OHOBRA AR % FIETTREMN B 5 & T
BCET UL, BB OBIENE L et 47T
4% BT b B HRERTA D 7= 30 DREYENRZE O % AV T
WA LEE 25, WFHOBRE bIAERROEEIC 52 5
WHENNSWN D L PR TEE. koT, AEMRAEITo
ik T o A TR AR AR OHAEABR TSR & L
THETHETHS L &2 BhB.
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£1 B 1 OBOTHER

7R 5 FR H i S
H H1Z58) 9.850E-5 5 1.970E-5
A=Ay 9.63E-6 1 9.63E-6
SSP A
FRIEIC 3.0E-7 1 3.0E-7
X DEH)
AHAER 1.847E-5 16 1.15E-6
il L 1.6280E-4 96 1.70E-6
oz
&t 2.8970E-4 119

#* 2 HABOEERHEN S

. P UE )
vl EARER BT
Q]
H [EZ58) 4.25E-4

fv sl BlE I L D25 6.88E-4

MR L as= 5.67E-4
. A Y 2.26E-4
stppg  —PUEIC L %W

MR L ar= 5.48 E-4
3 75 3.99E-4
sty AT

ik L giss 5.78 E-4

# 3 HREOERER) &
(2 7 A% ORIERE R 21BN

SR AR PREAE S
Q]
H fH]Z58) 4.95E-4
AEF1 BLIE (2 L B 2.45 E-4
MR LiRE 6.0 B-4
H fH1Z58) 6.35 E-4
k2 BLE (2 & A ZH 1.56 E-4
R RS 6.03 E-4
H 1258 5.82 E-4
Stk 3 Mgg;@%@ 1.04 E-4
ZHAEH 1.94 E-4
MR R 5.31 E-4
3k

1) JIS Z 8404-2 JED RN S —5 256 : PWEDOA
WD S ORI 31T 2 #§uk UIE Je Oy v 5
BRoFIHofEs

2) JIS T 0601-1:1999 [EMEBESMESE—H 13 &4
WZBAT 5 — MR FIE, pp.27-28

3) JISZ 8405 FRBAFTRILELIC & D HARERBR D=
OREFHNITE (TEEB BUE) el o B ERER
Je OVZE TE PR

PRZR)I B PE Sl o 2 — W78 No.16,/2010



R A A VR O RES 20T D i X OFe %
(U 3 HAR EICREE L7z MgO B D K & 724 R EEA)

ETEET AT — A & 7 &
oo B

BWFT A AF—n P fie

CRECEE R % I 2

AR iy

Bebk - APBHEEHTID  fRATRRTT— 2 A R 1
R

B SRRy BAge SRR R

BRI ERICIL, R E OB AERDRENTH DB REA L AL UASREBNHERE L LCTHWY
5. AHFFETIE, METORBIZHD KA U AREEEZRTRTOTIERLS, MELTFRTE S RAL VES
Wi ZIRRT 5, BRE FAACDORES, A% FAAL L DmE L LT, FAAL VEAMEAMREE FIcF e v b

L7z,

FoU— RN mEFRT L, @R BRI, VYR, b Rxi v L, U a R

1 [XL®HIC

Bt~ 732> 7 AMIO)RA v b U TEEL T Va=T
(YSZ)ZEDEAL D 2 ) = v Fb E~DBIFE T T
%Y. Si B HICE S ERETIUR, EER A O
T/ VB - AR T N A AERASATREIC 722 5.

Wt H—Th MgO BEIEIZBW T/ UL R L—Y 25 L
KOSUSHEA Ry ZNZ L DX X v LR RIZRREN LT
W5, LAaL, MgO EEAH N T 45 FERER Lok (X
14) T, LOHBAARIEE)E cubic on cubic & '
IENSEEZHERL TS (X1 A).

MgO & >V 2 TITREERE T OEWVRRE S, TR
AT 23%ich7es. L, BEBEORK X 581
BHEEMEZ T TRAS VRIS 28258, TOEE
AYHIEDER 2D, — IS, RAAL BAEMEEEES
L, RO DOBROSTIN ST — T VBB LR
T ERE AT TWA. AIFSETIE, AL VAW
I C& DFRIEL LT, MUEEELRISH Lz R AL VS
TR R AR ST 5.

2 REBAHE

L—HZEFFIIL YAG L—HD 4 {5 T 5 266 nm D
LINRERNZ. 7T v a2 T 7 ORREREE 10 Hz
THDON, BIE Q A vTFEHWTHAL—F DD K
UEWEIT 2 Hz & U722, HEHRFEIIERIE) S 750C, #
—& sy b-HEARRIEERE T 30mm & L7z, USSR~ DR ET

AR PERE B & o 2 —AF 72 No.16,72010

B 1 FAA L OfAEE. (x4) & (Bx3) DMEHETH
5 Gt e, (4x0) & (3x0) @ C, " IX[F U cubic on
cubic EMEINDETH S.

®ICKY, WREHKASIE L. W%, X fRE
(XRD)Z & W HIN T OfESaR 0L & S et R 2
0-201k o A¥xr, WA, 17— REERE
FHWNT T 7.

3 RERRERLER

U 3 HR FICREE LT- MgO #EisE, X BEPTIC &
50-201EE ¢ Ax ¥ U HEWNIEMHAD 2V cubic on cubic
REPHERS N Fio, BTEEDBIHREL TWD Z &
BNote. £ T —HIEICEY, BEBITEN N
ICBIHE LTI, M TRRIHE LD Z &3 55ho
7o B2 1iE Y a2 AR BITERLL 72 MgO Ko 60 -2
OAF ¥ b o AXY U EIRLTE. RO ¢ A% v L5
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1 (@)
3 |
>
\(—G-/ T T T T T T T
= -150 -100 -50 0 50 100 150
G ¢ (deg.)
2 g = (b)
£ S S
£ 1 %

= )

0 60 8 100
20 (deg.)

2 vUzarb Mg0 FEED X MRErT a7 7 A L.

(@) ¢ AFx x> & (b) 0-20HE.

N
o

EHET B 2 LT, HERTERTIAIC I Si[001] // MgO[001]
THY, FEPNIZIE SI[100] // MgO[100]DBEf% & 72 5
cubic on cubic %K CTH D = L AVR ST

BEEOFERAE T DD R A A R OMA I
WZhHb. K 1R T, Mgo ¥ (4x4) & Si T (3x3)
DHAETH D Cia™ &, (4x0) & (3x0)D Cs0*® i3 cubic on
cubic FEZTRL TWTCRIUEKE TH D, 1EROERELTIE,
INHOMAEEE 121 SRITHE T W20, RIUHES
HTHRELIBITH -T2,

AMGETIE, ALV OMEEERTRTOTIT RS,
FEAEMRCED [RAL VEAWSER] 2RETD.
BRI RAL v ORE S ZEMRE L, AR EHEED
A URREORTAERA L LT, BEEEHNTETo
AT AT 5.

T TEA e, 1 MgO & Si DT EREZNTH,
avgpo & a5 & LT,

— am —gy
e =2 amgo-+as;’

TREND. RAAL RIS e 1T mxn fHD MgO &1 &
kx0 8D SitsFA2EZD &

o _ VT T a0 — VBT Pag:
4= “Vm? + n2aygo + VE + Pag;’

LREND. RAAL VI (mn) & ( 0) DAY
(Combination) & 722 Z &b, T—T7 A THIREND Z &
MENDITTHD. FexrDIRET D T RAAL VAR
B T, FAACORESELTERESr %2, £/, =

D RAAL VORI ATH DA ¢ &
- VEI+Bagi+vmZ+n2amgo
- 2

¢ = tan~!(n/m) — tan~1(¢/k),
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3 MPEAE CHRIR SV A A HEGHRAX. BEEDS
RAA L DREES, WA RAL DI ERT.

LEFETD. W 3T RAL VEAARKE LT, Si K
UG LTS ERE R MgO @ R A A VR & IR
L7z, Cy, ™1 mxn fHo> MgO & kx@ E Si ¥ 7-DFE
HEERLTWD. ZO RAL VESERICE Y RAA
VEEEMEEINIT D Z ERFRETH D, KRS HMA
BT Cyg & G IZRI L FAA VAR L, cubic on
cubic FKETHHDT 4 ExFREZR LTS, ZNHD
MAEENREE—7 TH Y, &2TO KA VEEOHAEY
DT, cubic on cubic FXED R BIEEAVERFED &2y
5. Fim, BHELTWRVWSLZ D MgO ED RAA >
BN & L5 Z & T, MgO T L7 35 A2
AEREOTEOHEE T E T2,

SRR

[1] 47+ ; Jpn. J. Appl. Phys., 45, L1328 (2006).
[2] 47+ ; Jpn. J. Appl. Phys., 40, 4870 (2001).
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SiCH-ER b~k U YA FEREORK R

A BB

ETHRF—L Bk I B

B VYA PHEIR(B-FeSio)l T BE R MR RN S RIBANER LT Ch v | sk L LT oMt
ORHiE L LED RO%OtHEF, ARt ~DIS e EIRHHZRBIEAS DA EZ D b Tnd, ZhETY Y =
() ETO G E e p-FeSig W AMERI S T ey, Si Eiksg (C) 236725 SiC 8K 12 B-FeSia il

NIEXX LY VEETD I EE2HNT D,

F—U—F VAR, 5K, HE, e bR, YUy =R

1 [FC&IC

BT BRI, 7510 AR e L R
BIL C&mzdbicmr ¥ — « EFE KEHE L, 28R
BEATRIOBHHAR & > T, FIRITHA S VM6
THEINTN - BT T A AR RN —ERF TR
WTEH SN TV BEA Y ER(InP, GaAs, InGaAs,
CdTe, CulnSes, BisTes, InSnO %) Z 4k 5 THI1L, H
PRS2  EIRFMOMRD TRWZ ERFER ST
W5, S BIEEAEEICBWOTHEAELH S TWH A
RADOFEDRF WD AR EEESR TR (As, Pb,
Hg, Ni, Se, Cd) DA R L <HHl ST Z 2T
MEnz 2,

ZDX S As I ERRICHRE S E TR CRETAR
DAL HEHCEE R EHE (Si, Fe, Al, Ca, Mg 72 &)
MNHEIETHZ ENTE S, Wbd TEREECSLS LN
k= SRR EE OANEA R LIED T D
3, FlzIE, BEHTMEE LTROIIEORSEDH 5 >
VA RYEEHN, Fri-eaepi e L TEE ST 5,

ZOHRTERY Y YA FPEREB-FeSio) i, RBE i
BB SRR CHE R L7 AR CH D | ke LT
DOFEREYIEORE - LED o5t 1. KB~ A
72 CIRETRIHIE S N E 2 st D ST S 9,

U LZ2R G, ZHIVE THERT S A RTRO HILD &
WL R A9 5 B FeSia WO RS A 1T, Si FR E
WZIRBNTWD, EEDIZA v NI TEE V2 =T
BRSOV 7 7 A T HEESRENR LD e X Xy LR
AL TS N, ZOBEXUSERETE O KIEES I
WEIN, ZOWEAROIGERENARHTH 72 0, =
D X 51T Si Bt TOIEiE A E D B-FeSiz A A
FHE & W D AR ZE DS Z IR LTy,

AWETIE St LiRE (C) »oebvUar « —nN
A R(SIC) 1A FIZB-FeSia IR B4 X2 v LR
DT EERMBIANT D, SIC PEAKIITARF@m 6425 4H-

AR PERE B & o 7 —AF 728 No.16,72010

SiC, 6H-SiC, KUNIH &N 5745 3C-SiC E3FIFEA &
L CHET D, #£ 112 4H-SiC & 3C-SiC & it %t
LiebDEmrt, Ehobmp— 0 REEL Si &
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&Y, IRE L KFEAIRERHIC SRS 2T 2 2 &
T, MHEEM AT D 2 ENTE L. ERLKEITLE
FIZE VLT, BMERENDOEWE RudiivTs kL
BT 5720, BB/t BEx ohb.

VERL LT IR OB 22 NS %2, NI ARA T
B —ZFAWTHIE L. — IO SIEIC L DHE T, 5
JED 1/5 FREE DI LIABGE S CRIROTEE O EE 3T,
HIEMENZEAT D Z EBMbN TS, ZDkh, LA
T & Mk A REE R CHIE L7 400 nm @ 1/10 LA
T/ LR HMESE 100 o N IZRRELE. K22k
DRFE—BArh#R A, 1SR -2 L 0 R

AR PERE B & o 7 —AF 728 No.16,72010

100 I
8 600°CEAL 2 N
= 60 |- —
=
L]
{E 40 —
20 - —
oll | | |
0 10 20 30 40
ZE {5z [nm]
B3 fERL L7t B — 28 i
F1  AERR U IEOREEE L jpER
(B4 : GPa)
L R
TR KT AIRIE N 2.7 51
600° CEVILERE 9.7 78

JE LR AR, R KRR Z D A B
EVHRIR & LHe 92 L RS L PRI & BTV MR R L
Too ZAUFHENR S T ) — ARG TEERTHZ LIk
R¥peEZOND. —F, YAFVE (VLR 36
W) IS KV ERR S =gy Y = UEOREE L Chan
HIZRY, vV a iR (122 GPa) ETH 25
GPa, AV AT VHM (REE : 0.29 GPa) ETH 14
GPa LS TW5 2. Chan HORE TIIE 128
nm (ZX LT LIAES A 20 nm TH Y, AHEN R
DA TVAFREMN H DD, TN EEBIEICA
AT BB LK KIS L7 RIS L W TR ST
B L AN LR WS 2G5 Z L dbioiz

4 F&OH

BELAKEKREHNT, ~be RaRY TPl
{LZR BT TRIHIEE S TARA T o —%HNT,
N kA 7 & ONTHEMAOREME 2 3 L7z, iR kKSR
WX DBBILEIGC LD VT ) =Ry T ) — ik L kSE
FEA LIRS FEEteikby U a il s, o
SO Z O 5 2 &L oSz, TR S LTI
FEIX Y VA EIZ &0 IR STV BROREEE &SI RS O
ZoR LTz, 18K KIZ X 2B 2 0P 32U
BRI AN Z TH 30 HRRECHEER TE S0, A
M7 FETHL EEZOLND.

SRR

1) Y.Naganuma et. al; J. Ceram. Soc. Jpn., 112, 599 (2004).
2) C.M.Chan et. al; J. Mater. Res. Soc., 15, 148 (2000).
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PET N kv D5 RS 7

fetiin peHeEF—s & W OB &

Al 28 —

fEEEESY T Td % poly(ethylene terephthalate) (PET)? 78 MLEIAL(PET A& V) DFREETS LB, fbdaibEE,
BILOT =— /WL LT REOBUNGHE O BIRIZ OV TRRET L 72, PET AR MV OELC, Emndiiuv &b 2l 3
MWETOE M, fEabE, BUHERE Vo T2PEZRE LT 2 A, F—0OR MHNTHL ZNGIFRES R 2L
Mootz EBIT, FBREEBEICIVAUAWEEMAIELREE/IMLENE L, Fo, BB XA IUERIT/NE L 22
ST ZORER, B LR LEERRIET S Z L2 Lo T, BT L AUHE S & IR SV PRILES &%

AbND.

*—U—N: PET, ffh, FREE, BW, WL,

1 [ZL®HIZ

TIAF 7 OFREEEE, ROV, Flih, BUEe
EORBFRE 22D, #toT, BB RTETHHIEL
THZ L, WEALEOEDICEETHS .

BRRT T ATy 7L, NI AR D 7RV IERE
OB THBHBR T, REFELUAL, T2 UL
LR Y B—ARpx— IRETFT 6D, BIERACE, 35
TERVERMRIEIC L TRIUCEE TR T, OB, o1k
TRV AT AT D 2 S Ko CiENT NS S B X S
TEIAS 5. IROGHEERRICKBWT, Z 2 CTAUEA N
SERIRERIT BRNCE S T30 7 AR FIcme &
N, WEBICEATE T BN T 7 AEEG R, FEdmil & MRS
WERI D, ZHUNT T AF v I NEBORREE L 72 5.
FREEIY, SN Lo THEBITZ o2 &0, W
L7tz LTS SRR & U CEBEREET 5 2 L3 H
5.

— 5, FERMEESTCIE, MEIOBE CIEERDIENN
L AEREND. R ZFLRRY e B LT,
A LR DR < BRI K E A ED 720, JEnvBLEL
EINT, BBELETIRAF I Lizh. LILERD
poly(ethylene terephthalate) (PET)i%, FsdifbilE IR =6,
OB RAREE L LR AehEdh 2 AT DRI E T
LTLES. Zokd, KBS CHELS N TITE &
72%. PET TiE, $AMEZITAZ LI2L-T, FEbH
\CATROFERRENAE L DIENT, FFOBHPEVNTE T
BT 52 L2k, fEROAERIMEES DB ERN
R BRRISE Z 5. (- T, FRBENE U-FEMHE
EEMFEREESANRIE L, FERERMET T AT v 7 LIRS
YWk R RIREMED N B D .

AL, BE L BICT 285 0—f#L LT PET

84

BN

R IVEEME LT, fEET T 2Ty 7 OERBEOHS
M7 A EE RS

PET & MUiE, 77—l TIELILETZD, R MDD
FALIZ Lo CHRLM T RCEL A E A VWA R S, £ 2T,

i )& EALIZ R T DIRIERORIFRECIT I & 0 231 O
JEA W EERFIFE, 1)DSC HIEDS SR ORGSR L,
i) 7 =— VAR L7 & X BRSO Y, ZEhZEh
WET 5, FHEIZ, BLmESW SR LETS X OBHEER
& ORMRATAND.

2 RERAE

RIEBECEIK 1.5L ~<y RaR RLOMlE 3 » & 1 D@
DESTTD. ZNHOEFTL 20X20mm A48
HL, RBAET5.

1 )&RBR A OO m ARG KT
A a—7"PS - 5)& WTHIEET 2.

Brewster OEANL Y, RN TGS 041 & 0, % OB
% U7 RECAE U D00 6 1,

0=2n tC(o1— 0, 1
THZBNS D 22T, tITERBIOES, C I3 Brewster
R, MIEETHD. ZoXnb, SIHESICHHT D
ZEWGD. T, BRSICBIT HMARAEIEL,
INERE S CHlo Tl Z BRI E GV ORIE (R ORA BA
T, BUEAEIE EERREIC L DEREN L) LT 5.

Blim AW ={RCRAS B R S XA TES)

i )& BRAL DS AL EE o 1F, RIAEETEAESIIEE(TA
Instruments % 2920 Modulated DSC)% AW CHEITET 5. «o
1L, FESAEEICE LT DRI 7 AMEL T LE o727
it 2 & & ORAEEEREREEY AHe &, BUBIC
Lo TR S IV AESEER & Im G A SRl 5 & & Dl
BEFEEY AHM & 25\ o, Sl

PRZR)I R PE Sl o 22 —WF 728 i No.16,72010



AHM®(140.20/g ¥) THl > TR 5.

a[%]=(AHmM — AHc),” AHmMx 100

Bl LC, fEMIZ X 2B PET R ML ORA
A#E8> DSC PIERER A 2 1RT. fRAOFTIEL 123C
D BB FERAGIZE S BB I DB DS, 2 DREADRR
B(EAOHEE)E AHe L35, RIC 220°CHBIED B iR D
AMEIC L DWBNHR LD, FORELY AHM &35,
AHM & AHc OZENAR MVATBIZ &> TAERR LT-fE o
BERETHY, Zhz AHM® THT 2 2 LIk v #sm
{LEEZ R D,

iii ){E{EAS 130°CT 1 D7 =— A & T o T- & &
DOHEZAHEL), W), EEM)ZWET 5. PET Hm
fEm b5 Lo —7EEIX 130°CRET, 57+
EEHSEDIEETH Y, DSC HIE ClImitibnse 74
5 150CET3IHELTTHDZ Enn, Lot
BT T T 582005, AL, BLEETTS

ERBHIK > TLE S 72, MWAOHEMENFETHS.

1 RBHRILE

0% wrc

-
x\} —
mec ____.{’ P 1

1HATC
»
g s AHe \ s |
- \ mrc
R I RN |
5 mse i T e
£ a8 302G b If
AHm 7 \/
?‘l‘l‘l:
10
B o 1o 20 2o 0
Temperature ("C)

X2 DSC HlE @A OEROFER)

Tz )| WA pE S Bl & o & — 7R No.16,,2010

2T, R OEEMEEICHEE Smm ORIECTENZ T
i}, TE—AEORISEFWET D, SEATOIRRIE, K
LTRDD.

WHER[%]= BVAEE L 7 WERRTHE X 100

3 RRLEEE

BRI R BIEL L2 & 25, MO E 724
BHHNT. K’ 3L, MMEELZTT. Nol BLW
No.2 IHRIEHERIFRAE T, R MO I —IZiEA
TW5. No3 TiE, fRCRIMMEIZEC, MFmahoR
B & B2 0 R MV ORERCH D, ZIUTHNL S &Rk
TEERE DR FE (B ) B A0\ ) PRI 5 el (BL I 7 [e]) 3 7 5
ZEEREWT S, PET AR MO T v —RIE I
FIE AT L2228 SIEZER AR XA A CHE T AICIE S &
W o7z, fithme EFR~OMOEAIZLY, FH—R
FUVNTHEREEAWCBLALF AN 2203 5. RYGRIEE
WG LD ERSATTE D/ TH Y, o rEIEITH
IRERICERE SR CH 5.

F LIREkan 6 RIZEIME G Sfbia bR K OB
HEROBHRE T

3 FaEORICRGTEF J OBLENC X 2 JiT

R EAEE LR L ORIGHER ORI
BEESL BRILE RS

o. RYDEE
B/ mmxD (%) L (%) W (%) T (%)
100 88 £
1 33 36.7 % ” 1154
98 84
2 29 348 o ” 1179
3 03 37 —= 82 .6
’ ’ 94 82 ’ 3L

* LB REDUNHEE
TE: EEOIMESE
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05 1823°C

37.74g

0.0+

720C

S

Heat Flow (W/g)

054

251.4°C

0 100 150 200 250 300
Temperature (°C)

X4 DSCHIE (No. 1 DFER)

BLra AT No.1>No.2>No.3 DIEICHRV. 7=, &
me LR, BRMEE A & AR No.1>No.2>No.3 DJIET
V. ZOZEND, RAESWVDTRV NG ERERLED R
Ko TWAZ EWNSMD. DSC OFEE(IX )& R 5 &
LT 2 L Z OB — 27137002 LD, R MUEIE
WLV AR SN G, AL TR Sh 0D L
EZoND.

AR — 7 2 W5 LR 2 IR Ty — AR5 TN D,
[RIFREE YA RS TR DIRIFEE LD, Bx et
A ADFERNRET D55 L0 b E—I BN v —F 17 5.
ZDOZ LD, MIEEERA DI LD b A X0i- T
WD ZENDDD.

7 = VIR K ARSI L OY Y X, No.3>No.2>
No.l DIETKRE L, PET & Motk v 5 moil
MRRAKREZV. 0T, BMEAATR T SIUREIME
Bt EZ25.

FL, FEREIET T AT v 7 OEETIX, AR O
PeT'T AT v 7 LITHITIRE DR E WIE EBNAEERD &
S RBFERBHE SN TS V. IET T 2F v 7 T,
BULERT2 L4 FRLMIC K 0 B ST 4 TEHD S E
U CIERLAIRABICER A 5 &5 2 20D, A ThLAIORRE
DENE EIHERE E < 72 5.

PET IZBWTh, IUETEICIERIBICERNTS. Zo
B, FESRESCIEEVE N ChmiE b E L g
WEETHDHNLTHH(K5). FELEN 30%40 Th
HEND T LT, o 0%V BIERTHY, —R
FEEMET T ZF v 7 L R R E W EIUHRN
mp EEbhs.

LaL, FEBTEOFEmABH STz, 2ol s LT
FERAS PET ICRIE I8, /e & b BUEICRIL T
1, IR E A AL S L0 bR AR A AT
DHROTIRRENZDEEZOND. D% D, EEEN
PWHEL &9 £9 25550 bEARSROE SO, ¢

86

FE&

&5 |
AazEng

-

S mse ik

X5 FEHICISIT 2 IR & At O]

T, RICHEDME CTRIAIDERVME L, BUERIMEL 72 5.

—J7, WGHEFIENCRE LTI, AR oB i ChESECIE 76
DOUHFEELE D b, FEIC B SN D EA TR & T 5T
REVV(X5).

K OBSIZB LTI, EBRORZATE OB b K
FENRWVITH D S, No.3>No.2>No.l DJETHL.
R0 A, R IAIC BR 7R < ATTR MBI E
WTWA(X 3). K osEdiE, BB OB X0
LOXIZLDHERE LBV, WG E OBIRIZ DN
T, AEOTFT—FMHIERESTT 5 Z L3RR o7

4 FEH

FERTET T AT v 7 ORKIE N T T AENHEORSLE B Y
&L, PET A MVERIE S OFRE & BLfsdh, B e
DEMRICHOWTEHMI L=, ZOfER, [Fl— PET & hH
THENIT L o TEA TR SV DR E S By,
AU TEUGHERRC D OIS IZZEN R Gz,

TEMERIZIE, RICRNE THDIFERRBLERRE L 22D,
WHERITIRLS 72 . A%, EENRETZED 52 & TR
YERRDBERD S BIESM O T =— VA% EBT DIE IR,
K72 IHEE AT IR D K O WTHREt &7 9.

SRR

1) B okl ' SoFamscE, 41, 125,
(1984)

2) i B— - S EEL O SIBE G AR,
AT T3, (1997)

3) MM “MMEER
(2004)

%37, AL, P13

TS| WA pE S Bl & v # — 7R No.16,,2010



EEHF DS FDOER

s BEeeT—2o m A 8§

FHEIT O 5> F % ERT D7D ORRBERTRBISRA T 2 5 L. MUK EET AT U PERIE D 5 - FREIER R
HlZ ol WA T AROPKEET T A 2 IHEE AT T ALY 5o FEUERDE < BIERDIE LS EAVNS oo

F—U—NK: 5oH, HHLAY, PTFE, 772l A4 r7u~ /o7 0—, BREERTE

1 [XL®HIC

BLEWTR o aFr, B, WAREEERT L
DOFRERE U THERE 7 T 2 IREEERm S Tng .,
CHUTIRE AT LT= 7 T A AN TR IRBES IR L, R
BeT A% 7 7 ZAaNOKITRIN L, JIETCHE 2 B TeKIEK
1S5 HIETHD.

ELWEEEREZG51TE, BB, BRYTEOR
UL, B ATRE LR~ OB ENE T TN D LM B
%. BERHRR OB TV CRBERTLERS & Mt L 7= ik
RAERRD.

2 B

RELE L TR T b7t e T L (PTFE)D > —/L
T—7(=F 7T A No.9082 /&= 0.1mm)Z Mz, 1Z&HT
L C—@{o/hFE L, oty FEAWTA R T—
MT5 B2 7 o RFECEEOY, 1ug O E CREE L.

ZORE R L0l 2T, Ak & 5 icEko
PR LOFEES A S T, ke & HIDRGET eI 5
SENEGENTT T HENRE R Z LIk .

500~650 1 g D/NA B TR, MR T A =kiE D
ATz, BRBET ARG & LT, Sk E I3k osmst
1 OYEBER 40~55mL %V /2. PTFE E&EFR L OWRIEK
BIE, RN AR D 5 o SBIREEA 8~10mg/L
Llen kol

PREE” 7 A 2 (XMRELC, A% 500mL, MEILA S
HIALINIEE AT A ThD. 2Tk, JIS
5A, [Ef£E 110mm ObDOE RN L, RO
DH E A SHEROTE R 2 B KRR 2 7% L CILY B2
DOTHY, EEITF01g TH5.

AREI R S, 7T X2k 2 5 BEL, 1 oME
BLi-tk, 77 ANOBRERML A A ra~ v 7T
7 ThoAA A PR A RE LT

TREOSMCRIE Uiz, S 1, BEEA A AR
A DX-100, H T LHA A F7 A ASAASC, 11T LIRS
SR, BEERLTMM REEKSET R U 7 AB KON 1.8mM R

AR PERE B & o 2 —AF 72 No.16,72010

fed b U oA, FOE 1MUY E Uiz, SefF 203, 3 R
Y —IC-2001, # T L:H Y —SuperlC-AZ, 71T LiRE:A40C,
ABER1.9mM EREEKFET R U U AB KT 32mM REET |k
U oA, BH08mLM4y & Lz, MMt & b ERR
HETHD.

3 R

WRBEL7- PTFE E&, PTFE D5 - HF & A R(HHME
75.98%), WK R, WUED S o b1 F U REN D,
PRBERTALEC K 5 5o FHIEULR AR D 72

FKZWIGE E L, A3 T 287 5 2 = % IV CkbE
BT 72854, 40 1 ORERSR ClE s - FRIELER
2% 50~60%, & 2 TiE 98% & 22-72. Zhid PTFE @
PRBEAT A KIC RN S5 & BRERE DK 5 > bk Rl
HRWARIZZ DT L E 2 oD, WIRASHIK TH 5o
FITERMICEL SNDE, HF 2VEEEL TET D51k
WA A2 DHPBEXICEERRE S D128, WlERD 7 v
B VIBEDOENEME 2 DI HF AT TEHEL T
AF LRV ELWVERNEONZEB X 6ND. ZDZ
LTS oK RIAFE DA IR A IE U CThER L7z,

FEH T AT T 22z, WIGHE A TABER & FIRLAR
WCT B LML THELWERE o7z, [l T 28T
T A TIEELER 98.7%, HEUE(RAE 0.2%, BT T AMR
7 F A TIEELER 94.4%, FEHERZE 15% ThHo7-(% 4
EHIE). AN T AT 5 230 .5 - FEIRE < F
INRDIEHHOEDP/NENT SIS H Ok 26 —HT 5.

SRR

1 HAIKR 5 15 hit, p.20 (2003) .
2) FERTE—ER, BOTEK; 0Tk, 20, 467 (1971).
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VOCERZE FABERMEE D FFAT

LR BEL e —o I

A E A

A, BEEA, bFREREICIA R STV AR AL A% (VOC : Volatile Organic Compound) %<
1, KRRIGAEBAIEEIC L0 2 OPEEEAEH S, BEx 72 VOC JEHHIROE ) fA 03 Tl T D, ARFZE T,
BEHARI O L7 RBEEIC X B VOC MEREAN O C,  HHHEKIE TUEET 5 72—~ /L NOx ORIAEH
WY, 5% b %< O AN RIA TN D AEREERA OMERE_E O L 7 D i OFHE I OV CRFT R IT o 7.
VOC & LT hvx v % WSR2 TV, BRI OMEREREG 217 o 7o A5 5, Bk oEm Ik 5

FRBEERE D E A B B NTT D Z L TE T,

¥—U— N :VOC, fifikise, A4, ¥ATA b, TAZ7u~ sIT7, KERA A AT

1 ([FC®IC

1. 1 VO COHHHAIREMIZDOLT

VOC O%< 1%, KRRFICHSh, SfbeEtdf o
VRN FIRE (SPM) DJRAIZ72 5 &bl Tk
0, REGEHIEEIZ 28 EbHWE ST, Hep
VOC HEHH DI D #A DM T T 5.

LG TR HHEH Sz VOC ORI, [EIUNEAT
LR KBS, EBBEEAT AL, P AT
D VOC AR L L » CRIREN S, Sl
DIFE AL, BBEEIOEHSNS LD T, £0fthd LT
Py, M, 7T X iRik, A iR
ENBD. BRBERIC X D0MRT, EREREE ARBOREE, ¥
EMARBEIC KBS A, VOC OHEHEMIC L 0T~ X
Wi s.

1. 2 fEREEIC DT

IR L 1Y, A4, /T U LAEEER L it s
VT VOC % 200°C~350°C DA T TR LA RS 5 ik
ThbD. ZOHFEICED VOC BREEBEORME LT,
IRECHEIZNTEX 52 &, IRE LTV &, 56
SERPED DN &, P—<L NOX DFIEMRIRNT &%
RhTond. —F, MESCOBRENELIZ W d
D Z <, HE S < EMORWERMEDBRTE,
MHEEARE, (K= 2 MEORRRNBHED 5T\ 5. il
TIXAA7 & OEfli7e B A 2 L\ ZefliZafibit 92
MHEH STV,

2 RERAIE

2. 1 BSiEEE
F1LIWECRTHKROBEMET VI FHEE (LT

0.5WI%PYALO; &9 5) BLUOH&HE: Y BE AT A Ml

B (LUF 05wWt%PYY &9°2) ZENnEh, RIGEICTRIE

88

L CRHli&1T o 7.

2. 2 VOCHALDERIC & HALIEETM

B 1 TR U 7 [ 7 AR e 8 A S s 2 8 i)
500mg ZFEH L, HERZERENEH, 400°CC 2 WeHRiTLEr
AT 12th, FTEGREICEE S E 7%,
(0.88vol%) Z[FEIfEHT A (RE#2250) 100mL/min & & H1T
POl S C, RS AT o 7.

ISt H 21%, 2503 7Y v 707 % AT
10 S CHAZ n~ 7T 71 ZEAL, TNERESR
DA T BERFRA T ABINE (FID) ZHWT L=
bR & TR SR T AR ORI L AR~ Tk,
ZRuiRERIE, BT LOEHE, = Vi k) A 2
B LTS FIDICL W LT,

vz

F 1 FEBRCHW T ARl

bl F&t AR
0.5WI%PYAI,O3  zA-4-ybkiy bR FIRERAIZAH(EEE 3mm)

0.5wt%Pt/Y IR A=Tbkry MY FRHRRIZ AL (B 1.4mm)

RS0 30

FID2 . FID1

3 * Ni
- fi
%

PVEY o mmmiin

HRyOTrT 57

1 [EER S A A AL

3 MREBEE

~v L OREGE BRAA L7 SOSHIIE, BRBERORIC X D
FEEN ORI NS LRI 5. 20k, ERIREL

AR PERE B & o 2 —AF 72 No.16,72010



720, —ED M UM CRIGAETT 5. mifilitic
DUWNVTERNRE & MLz g b & OBHRE TR A
B 212779, 200°C~250°COMRIRIRIZ I T,  BRIERIIE &
L C— 7 B4R 7 v 2 itz i, A4iRs Y
TP AT A MBS X 0 J M iRfbER A9 2 &Y
ootz TAIFIHRTEL T A " EiEE R b &
LT, BATA "NEHOBEESCASOSHRE : & 015
2o, BATA MEROTY T FHED R
&Y, AEEEE B L@ b I c& 5.

31T 0.5Wt%PYY Z fldiil s VN CEfet L72Ro
N bR & TR UIRSRIE ORI A LA R Y. b=
VHREERINTIE 100% & 70D 200°CLL LTI, TRk
IR HIFIF 100% & 225708, MV U BRERN 97% & 705
191°CTiE, “BMURFUCRIL 84% & ML UiR{bRE T
m2Z ER0ND. ZRMURFE~OBIRIMEE, SUSEED
KT, SERMETTRIFENEL D, R bET
U D—RIREERS, A, =By, TFany, 4 I7
B EEDIRRAKER KON U E L T
LD, RIS Mrx > O— S B LW
AL L TWA Z E N HERITE 5.

A EIZER L7 VOC #E (hv=  8800ppm =

100 —9@ O

80

O 0.5Wt%P/ALLO,
® 0.5Wt%PHY

(%)

60

|

|

l
o]
20 'f
4

100 200 300 400 500
RIGEE (C)

MLIT UEREER

2 ISIREEL M iR E ORIHR

N
o
=)

o RO OO0

= Xx

x OO

oy 80

‘=>,§ RIBRE ©

;’E o e 191%C 148°C 436°

Al

&

1

N 40

o

% 20 Q

P POO0000q

AY

H o

Z o 100 200 300 400 500
RIGERE  (5)

3 MBI L TR FRIR ORI AL

PRZR)I R PE Sl & o 27 —WF 788 No.16,/2010

61,600ppmC) 1%, EHHRBEEIC K D miRALER & ATRE 7R
FERIFE (1,0000pm LLE) (20, FEEEOVO CHLHEICE
W, 2T U b AMEIREE A 3 2 St Cldian.
LLARNG, ASHRTATA Mtz Oz 85Ee,
BB KT DR\ T S A HEHFEYERE P 400ppmC %32
B D M UR(EER 99.4% %40 200C TR CE D L &
HIZ, TEHMERF LR~ ESERREEL, WETELZ L
WMotz {HL, 200°CLLFOIRIRIZEWTIE, AHER
—EALRFITAE LRV SO0, BIIGIC X D EmE LA
YDA TREN, (KR TOFREEREE 2 F2519 5 fildtik
BERANLETHD.

4 F&OH

v % TG RBER T K 2 T 2470,
R IR O NS L D ARBEERE D EE I BN T 5 Z &8
T&. ZOMMETEE, B2 fiEBs-CREFEV O CAL
BB OFHMICEA ATRETH .

FERLENTWD BT L i WL, &
DAKIE COTERREEE KRBT 5720, FEREMEEZEE L
RSS9 TEM TV DA, AEOM R T
DETITEE TR, Fie, BAT A Mldtlz oW\
1L, AEIFAVZ 05wi%d 1/5 LR CTéh % 0.08wit%dd H 4
ThEEERHE MEh Tk, Sbh5ALMME
DI EN S 2R E A VOCI~DOi A Y, dtkhe
PREEREE S L COERDBEIREND. 2 5 LIifilthe
R, FltiEH S TWDH ALY U —0%ffiZe it D2z
X B MEZEm T 0/ VOC ALEBERE O K g B LD,
VOC ALEEFAfE OFEMEANIE, 4% b EEMEAEE LT
T ERFTHEND.

SRR

1) S.Somekawa, L.Yuliati, A.Ishikawa, K.Takanabe, K.Domen;
Chem. Lett., 39, 2627 (2010)

2) (M) BORHESSZPESERAATZTT b HOAB ISR SR
TURFGEBASET vy 70 THEfi D4 « Zba XA DB
HALEBase ) pCREE, P17 (2010)

3) MRWPENEE, (th) PEXERBEEHS ; VOC HEHUMSI
DF5|E (2006)

4) AT, AHEA it 52, 280 (2010)

5) /MK W, mDtERZ, hBPHERE Y —RFEERGE, 49,
77 (2005)
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ARHE R it DO PRI MR B9 2 & 5%
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