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1. REQRE) RFIEE: RELBOEY R FES

- K& E F[E#7:% (LEED, Low Energy Electron Diffraction)

. Ji%T.—JJE s+ [E]#7;% (RHEED, Reflection High Energy Electron Diffraction)
- EBEF B % (TED, Transmission Electron Diffraction)

- X#RE$73% (XRD, X-Ray Diffraction)
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2. BFiEE: HARFDEYDIRFEI
ASIXIR, BEF > ARBEFLF—V1BFHAEZRICHE - BBEOREFICE>TEH

- X$RILEF R % (XPD, X-ray Photoelectron Diffraction) 50~1500 eV
- A— 2 EFEIiE (AED, Auger Electron Diffraction) ~ #keV

ASAA L DREIRFICLSEREL
- {EEA A BRELS L% (ISS, low energy lon Scattering Spectroscopy) ~ keV

- Y I+—KR1% A EEL (RBS, Rutherford Back scattering Spectroscopy) #BEkeVELlE

3. REMEBE
- EB A EFBEMEE X (TEM, Transmission Electron Microscopy)
- EEREFIEME % (SEM, Scanning Electron Microscopy) ko ILER: STM
- EBETO—TJEEMEE X (SPM, Scanning Probe Microscopy) EFRE S - " AFM
Ik MFM
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3. EEMBR Ref) RERIEAF, $LE (1994),

- EB A EFBEMEE X (TEM, Transmission Electron Microscopy)
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- XERIEF 5 ItiE (XPS, X-ray Photoelectron Spectroscopy @

= ESCA, Electron Spectroscopy for Chemical Analysis) == | =
- & B E FEXER % (TRXRF, Total Reflection X-Ray Fluorescence) e

MEREHOETEE

- =g R P
MG f ;
e hvy o DR T A LA — Ex E

ABED IR NF— hy

MgK,: 1253.6 eV
AlK, 1486.6eV

et
R th i e f ié&fﬁjw'r““i
5 P {1 T R, S SECER e S SR
gl BETXNT—Ey b
BEFE O
KBTFAHEICEST
gohizAAT L
——|
Wﬁ-ﬁﬁi

http://lucid.msl.titech.ac.jp/~www/facilities/NewPES.html

XPS

{

BT
(Fx>Frbur)

Ref) REREIFE AR, L& (1994).

B XHR
HZPEMN e hy’



KYUSHU UNIVERSITY iﬁ a)%ﬂﬁ‘iﬁﬁ

1. AR EFIRILT—EMICKHHR S

BIRES - AEFRE/ZEALER —
- F—U T BF 5% (AES, Auger Electron Spectroscopy)
- BEFTO—T<3A4o07F1) X% (EPMA, Electron Probe Micro Analysis)

AES EPMA
R aTEE o e RPLLE:

--------- BTy

""""" JT)LIHE(L
f‘;&ﬁev~ —— MER
#MkeV —— L%

—O0— K% —VE, —O0— K% :

E, - ¢ EDS, Energy Dispersive Spectroscopy
M WDS, Wavelength Dispersive Spectroscopy
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2. RFDBERICKDHERH ST
ST )L —BRE L DRETEDIMYML (R/ Sy Y) = EfxH]

ZRAFAEEHHTiE (SIMS, Secondary lon Mass Spectroscopy)
- L—HY—3 /907 0—JBEE72#iE (LAMMA, Laser Microprobe Mass Analysis)
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2. RFDEEICKAHERSHT

J0—7 OMERZ 5T 2EHT L F— 8% = R
- AAUERELS JLiE (ISS, lon Scattering Spectroscopy) A4V DI RILF—: ~%keV
- SHI+—R %A EEL (RBS, Rutherford Back scattering Spectroscopy) # BkeVElE
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X§R

&/F (XPS)
3 ;EHTXH (XRD)

-2
T+ » 2BCRT (SEM)
.~ 7 A=Y =BF (AES)
T i 4 XH (BPMA)
T YT » [EFEF (RHEED, LEED)
J ZiEE T (EELS)
1x>

, RERT (SIMS)

/

44 v (RBS)

44 v (ISS)

http://mww. kobelcokaken.co.jp/zigyou/kadaiikaiketsu/it/
panf_hyouka/index.html

Jt R (=974 b Y—)
HEE (57 >)
) s
&EE¥ (FT ~ IR)
DHFE BEOFRE BRLBE
XPS 1~3nm ~1 at%
XRD 10 nm ~ 20 pm ~ B %
SEM ¥~ tnm -
AES 1~3nm 0.5~1 wt%
EPMA 1~3 um 0.01~0.1 wt%
RHEED, LEED | 1 ~#L 4 v — -
SIMS FHrnm ppb ~ ppm
RBS 0.1 nm~1pum ~1%
Raman Bulk ~ %
FT-IR 10 nm~20 pym ~ B %
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FOATARY . vz Bt Photocathode
. ‘f \l Electrical
Incident connectors
photon Dynodes \
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§i0, Ty F¥ Y Light Focussing
photon electrode Photomultiplier tube (PMT)
-l Lhadan LERIWE http://upload.wikimedia.org/wikipedia/commons/
b/b7/Photomultipliertube.png
Ref.) REFZFE AP, H.E (1994).
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(a) BRREEREE

-
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TPD Ref. ¢ Temperature)
[9] (523 K)
3 _ _ ————= CARBOXYLIC —»CO), [23] (3738 673K)
SOk Sk (fluoresein®) (18] (4732 523 K)
=iy
o.M ) — ~ LACTONE o, (18] (623 a 673 K)
IJ\R Ic]] : 'ﬂ (25] (463 a 923 K)
' P PHENOL o [18] (8732 973 K)
ChromeneE! &3 Pyronefkig i —  ~ CARBONY, ——= CO [25) (973 a 1253K)
L [18) (10732 1173 K)
(c) PiEREEREE
oy [26] (873 K)
=0 [9] (900 K)
0 ANHYDRIDE CO+CO, [10.24] (900 K)
s [18] (623 a 673K)
-<c ——= ETHER —C0 [24] (ST3K)
b . ,
ALK JLE JUE —— [25] (973 2 1253 K)
HILR=JLE QUINONE =0 [18] (1073 2 1173 K)

Carbon, 37, 1379 (1999).
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H O

H . - [
(0 O O O ©
pyrrole pyndine pyndinium pyndone pyridine-N-oxide
400.4 eV 398 9eV 401.2 eV 4006 eV 403.2eV

NH NH NO NO

>— 5 4 . CN
amine ammonium nitro nitroso cyano
399.4 eV 401 5 eV 406.1 eV 400.1 eV 3995eV

Fig. 1. Nitrogen functional forms possibly present in carbonaceous materials, with their N 1s electron
binding energy.

|
N N /CN
o
carbazcle acridine PAN

Fig. 4. Structure of the char precursors carbazole, acridine and polyacrylonitrile,

& &b & B

‘top'-N ‘valley'-N ‘centre’-N
4,12-dimethyl-
cycl[3.3.3]azine  3,5,11,13-tetraazacycl[3.3.3]azine

Fig. 5. Nomenclature used for nitrogen atoms incorporated in peri-naphthene and the structure of
4,12-dimethyl 3,5,11,13-tetraazacycl[ 3.3.3Jazine[62].

Carbon, 33, 1641 (1995).
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SEMERETE(ASA, Active Surface Area)
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(a) BELy VE
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(b) 1223 K THEFTHAE L TERELAY T RE 0
COCOSAAOAAE,  Crmrn Qe
(c) 578 KTO & (L5 WA

O 0O 0OOO0OO0OOOOOD®O

() 1223 K TREPTHRAEL THEL T 5002 2R

OO0

N.R. Laine, J. Phys. Chem., 67, 2030 (1963).
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