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NEWSLETTER- Introduction of New Equipment

RETFHHEE
X-ray Photoelectron Spectrometer (XPS)

K4k | Specifications

BAEFHX 21t (JEOL) JPS-9030

> IRIVF—5#ERE (${EIB) / Energy resolution
(FWHM) : 1.00eV or less (standard X-ray
source)
» X#RiR | X-ray source
N EE / Acceleration voltage : 12kV
(Max)
I3y 3V &/ Emission current : 50mA
(Max)
> HRAEX#HR | Standard X-ray source : AIMgy A
27 /—F [ AllMg twin anode
> REHAHHHEEREH / Come with Depth
Profiling
KEF

X8 (X-ray) (Photoelectron}

EF (Electron)
2

JPS-9030XBFAREEIE. TRV I L(FELETILE=D L) D
EXBREYEICRS L. PEREHSRESNIEF(XEF)DOIRIL
F—ZRAELET . AEFOEHIRILF—X. RFONBEFOHE
IRNF—ZEERBRL. EXRICAEOEEZLLEYT, £, EFOH
EIRNF—IFEREERECIH>TEIEUEREI TN LET . ChED
BHICE ST WHEOBRTREFARITIERESRENEETEET,

The JPS-9030 Photoelectron Spectrometer measures the kinetic
energy of photoelectrons excited by irradiating the specimen with the
characteristic X-ray of magnesium (Mg) or aluminum (Al). The kinetic
energy of photoelectrons is directly determined by the binding energy
of the inner-shell electrons of the atoms. Binding energy represents
the electronic energy level in an atom and is peculiar to each element.
In addition, the binding energy of electrons depends on the chemical
bond state (Chemical shift). Based on these features, not only the
composition of elements but also the chemical state of atoms and
molecules can be estimated.

2 FAf5l/ Application Example

Intensity (a. u.)

Figure 1 XPS spectrum of an Fe-Cr-Ni alloy
(stainless steel).

HAKFHE/ Mechanism

RESL—ILF (Magnetic shield)

T F 54548k (Analyzer outer globe)
- 7F 545 WK (Analyzerinner globe)
AS Rk (Incident slit) % BHHE (Muttiple detector)

FHEL X (Electrostatic lens) -~

Ak (8lit)

r“(x;ﬂg'()(—ranuba)

5 (Sample)

—I HFBEZ (Ultra high vacuum)

——1

X8 (X-ray) HEF (Photoelectron)

ABF OB TS HEFOIRAE= 4 go0 0y

REFOFMBBEE
(Maan freapatn)  +1 7 8™

:0.5~ 3nm

KB 112 £
._ (Mean free path) (Escape depth)

AEFAREBEICLDIPEOLHIE. BEDKICLDIHMEELY . EF
EMBELOEEEANKRENCEALYER TRELLAE T DOIREHEEIE
REOHMDBICRONES CORSBIREADI~4BDRFEICHETS
2 BOTREICHBELAMTFETHY . REAMTICRMERNEED—
DELTHASIET,

Unlike ordinary optical analysis methods, the depth of the analysis
region is limited to several nanometers due to a large interaction between
photoelectrons and the specimen. Since this region corresponds to only
three or four layers of surface atoms, the analytical sensitivity is very high
in terms of the specimen surface, thus resulting in an indispensable device

for surface analysis.
hitps:/iwww.jeol.co jp/science/xps.html
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Figure 2 XPS spectra of Fe 2p3/2, Cr 2p3/2, Ni 2p3/2, Figure 3 XPS in-depth composition profile of an Fe-Cr-
and O 1s for an Fe-Cr-Ni alloy (stainless steel). Ni alloy (stainless steel).
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NEWSLETTER- Introduction of New Equipment
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Automatic Chemisorption Analyzer

H AKX {E#k | Specifications
B #8146 (Shimadzu) AutoChem Il 2920

> BEHIEY AT L/ Temp. system:
HI#E%5E / Range: -70~1100°C
52:%E / Ramp rates:
50°C per minute (120~500°C)
30°C per minute (500~750°C)
10°C per minute (750~1100°C)

> HAFRE | Gas flor rate:
<Y AX70—a>kO—5— / All mass flow controller (MFCs)

> ARHEEHE / Gas delivery:
HREAR—b / Inlet ports: Jb—T 7. BILBIZE4R—NE
B / 4 each for loop gas, carrier gas, preparation gas
SBEEHI / Temp. control: 150°C (RERECE &/\LD) [ Internal gas
lines and valves heated up to 150°C

» YT IFa—T | Sample tube:
AHEIO—F1—T (1M00°CETHATEE) . FAEIMMOEFEERE
FATI Bk / Fused quartz flow-through samples tubes, for use up to
1,100°C, accepts powders and pellets up to 9 mm in diameter

fRIEE BGEICERET L CHERMICFIAY 2123, MEMHORBEER &
URELFERLICIEETILESAHYET . LR2RBERECELY, &E
Tr—APEET—XZ13THEL ERROMENE OB EEZ<
DIEBER/LCEANTEEY LFZRBEFERNOE, WEOREEMIZE
FRERMNEONES, SIS RERERIGEZ. 2<DEX-TARSH
TIEREFEXREICHERARGLDEL>TVET,

Optimum design and efficient utilization of catalysts require a
thorough understanding of the surface structure and surface chemistry
of the catalytic material. Chemical adsorption (chemisorption) analyses
can provide much of the information needed to evaluate catalyst
materials in the design and production phases, as well as after a period
of use. The chemical adsorption isotherm reveals information about the
active surface of a material. In addition, temperature-programmed
reaction techniques have emerged as an indispensable companion to

chemisorption isotherm analyses in many areas of industry and research.

5= Fl / Application Example

HEA[FHE | Mechanism

#HHk 57 Cold trap

BRE T T TREENAORE:

BEE Sy TIEEEX #HS LT, RERMEFRRETED
Cold trap to remove condensable species - the Cold trap is
sasily bypassad to improve rasponse time

#S5: 3 | Vapor generator
SR BIE= DO —Uhb MHE L
EHARE + AT

Vapor generator featuring two zones to
ensure a saturated vapor Is produced

!
27 L x WVEMEE | Clamshell furnace
BABAACE 5755 5 L0 T LB MAMEL TR 1100CETHG:

VhiL, -100TE
Easy-to-open clamshell furnace with a range of amblent to
1100°C - an optional CryoCooler Is avallable to cool the

sample to -100

Chemical adsorption Temp.-programmed (TP) reaction

EUERRRER

« FRIETT

(active metal surface area) (TP reduction (TPR))

- REEBEE
(Surface acidity)

EMBORER
(Active sites)

* BETREH
(BET surface)

e INLREERE

- SRBER

(TP desorption (TPD))
- FiRE#1E

(TP oxidation (TPO))

(Pulse chemisorption)

AutoChem I1 2920/35E 2 IC BB SN =BT LB T, ERALER
FERLUREREOHELEAENICERBTEET, COEBICKY. i,
IR ARB LUK LAY EOYBENEEICETIEERIERNEON

o

AutoChem Il 2920

Chemisorption Analyzer is a fully automated

instrument capable of conducting a comprehensive array of highly
precise chemical adsorption and temperature-programmed reaction
studies. The instrument enables the researcher to obtain valuable
information about the physical properties of catalysts, catalyst support,
and a variety of other materials as shown above.

TCD signal (a.u.) vs Temperature

~+TCD signal - 10T imin &~ TCD signal —
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5T/min 3~ TCD signal ~ 20 Cimin
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Condition: The sample was pretreated at 200°C for 0.3 h under He (50 mL/min)
atmosphere. The reduction was carried out from 80 to 1000°C (10°C/min)

E &
under 5 vol% H, in Ar with a flow rate of 50 mL/min. Tempe

%
rature

e T
()

Figure 1 TPR (temperature programmed Figure 2 TCD (Thermal Conductivity Detector)
reduction) spectra of Ni-oxide, Sn-oxide signals of ZSM-5 and ammonia
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https:/www_sse-shi 1dzu.co.jj htm!
himadzu co i hem_I1_2920_Final.paf

https:/hwwvi.

Figure 3 CO pulse chemisorption on 0.5 Pt
Almina under various temperature

hitps://www. shimadzu.co jj hem_|1_2920_Final pdf
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EFRT O—D MR
Scanning Probe Microscope (SPM)

EHAK{#k | Specifications EHKRE | Mechanism
B 32 814E 77 (Shimadzu) SPM-8100FM S —

SPM: Scans in close proximity to sample
> 5 #ZHE / Resolution: XY:0.2nm, Z:0.01nm
» SPMAwE / Head

B {Em OE§IE / Visualization of interaction

HIES / Detected signal:
Jti& / Light source: L—H—& 44— / / Detected signal

L diode (635 5mWmax) ‘ 7 - ki
aser aioae nm, smvvmax {48 / Phase
i85 / Detector: Photodetector pﬁﬁ 1 8 I+ —RES2L—2a > /Force modulation

AF+F / Scanner BSA / Magnetic force (MGM)

ERE13RF / Drive element: Fa—JEIE TV % F / Tube piezoelectric 'k—h;‘;i/ T s/ Current
element o M BH / Kelvin force

Sample surface
B AFEEFF / Max. scanning size: 10pm x 10pm x 10um (X, Y, Z) K5 / Lateral force
HER AR / Max. sample size: ©38mm x 8mm
XYZT— | SPM head movement range: 10mm x 10mm 95— y_sz7yek
Mirror  “geam splitter
< Lvx
Lens

L—H—LLA—F
Laser diode

7ArTFATIR— \ e =
FEBERTO—TJEEMESE (SPM: Scanning Probe Microscope) 1%, sl Khotodatactor ‘ 1
AEI0nmIEEOMINEIFEE (TO—D)ZRBREISED (T, FH — 1765 .
DAFH-BERIHHEEERERELANSEERL, AHREE=RTNICH

RIPBEMBEOLMTT . AFMEIE, R F R /1B # &R (Atomic Force ' R

Microscope) DT, mbEKRLLDSPMD K TY , SPMIZHERD F % - e

BB CETEMBLELIE —LPLUXICLDBEMEREFEALEVE Sample

DO-BEMETTA, HEDEFHLARITHLTRF - AFERDFTHIEMNT .

E AN CHEBNETREMBIHVET . KEDORAPCHEATE ™ Dbt vt
DOLREGHRTT . Skt T/T0/B0—HMRITHADEMREELL

T—BOIEAOIENYIEFIh TLET,

SPM is a generic term for all microscopes used to observe sample o
surfaces three-dimensionally by moving a tiny needle (probe), with a tip AFMTIE, A FLA—EEN D, BEABESIIZRHLR (R
radius of only a few dozen nanometers, close to the sample surface. One D—AMNEESN, ANBEESNTLVENREDIE)ZHBREICER
of the most basic types of scanning probe microscope is the atomic force LET AU FLNA—%imOIFE LB ORI @<N e D (RFRHE
microscope (AFM). The SPM is different from a typical microscope, which MIZELTHVFLNA—DRYPRINEILLLES , TDELE, hY
uses beams and lenses to increase or reduce magnification, such as FLA—BAICBHLEZL—FRORFICLYBRERGRELET .
optical or electron microscopes. However, given certain conditions and The AFM uses a cantilever (a beam anchored at only one end)
samples, it is able to distinguish between atoms and molecules, and its with a needle-shaped tip to detect force. The tiny forces acting
magnification capacity rivals transmission electron microscopes. Another between the needle on the tip of the cantilever and the sample
big advantage is that it can observe samples in air or liquids. Therefore, as (atomic forces) cause the cantilever to vary in how it bends and
a microscope essential for nanotechnology research, applications for SPM vibrates. These variations are detected with high sensitivity using
systems are expected to expand even further in future. laser light reflected off the back side of the cantilever.

https:/iwww.an shimadzu co jp/surface/spm/sol/fag/faq1.htm

SRl / Application Examples

% 0O190nm e,
Q19x0 100} Z-Max 290 (o)

Figure 1 AFM observation in air Figure 2 AFM observation in solution (Honey-  Figure 3 AFM observation in a gas environment
(atomic steps on a sapphire surface). comb structure of a tooth). (Ni surface in a reducing gas environment).

hitps:/www.an shimadzu.co 2. htm
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