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Platlnum BIaCk by XPS Accession #s 00280, 00281

Technique: XPS

ZOIFan Paa . . Host Material: ~ #00280: Pt black;
Institute of Isotopes, Hungarian Academy of Sciences, P.O. Box 77, Budapest, H-1525 Hungary #00281: Pt black, treated

. Instrument:  Leybold, LHS 12 SCD
M. Muhler and R. Schigl EAIl Y

Fritz-Haber-Institut der MPG, D-14195 Berlin Faradayweg 4-6, Germany Major Elements in Spectrum:  Pt, O

XPS spectra of Pt black in the as received state showed O and C impurities along withiiPitin c

treatment by @and H, increased Pt intensity and removed a part of oxygen and carbon impurities. Minor Elements in Spectrum:  none
The quasihomogeneous model was used for quantitative evaluation applying atomic sensi'[ivityPrinteol Spectra: 7

factors published in the literatuf®ef. 1). Decomposition of the Odlregion indicated the presence

of adsorbed O, OH, and @ as well as G-O and G=0 species, whereas the G fiegion could Spectra in Electronic Record: 36

be decomposed to give Pt—C, graphitgHpolymer, and oxidized C entities. @997 American Spectral Category:  technical
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PACS: 82.80.Pv, 82.65.Jv

SPECIMEN DESCRIPTION (Accession #00280) —=—— Chemical Name: platinum
Host Material: = Pt black Source: Platinum black was prepared by boiling the solution of
CAS Registry #:  7440-06-4 H,PtCl with hydrazine and stored in afRef. 2.

Host Material Characteristics: homogeneous; polycrystalline;
conductor; metal; powder

Chemical Name: platinum Form: powder

Source: Platinum black was prepared by boiling the solution of
H,PtCl with hydrazine and stored in afRef. 2.

Host Composition: Pt History & Significance: Pt catalysts are extensively used for
naphtha reformingRef. 3. Platinum black represents a poly-
crystalline unsupported catalyst with a relatively high surface

Host Composition: Pt

Structure:  fcc polycrystalline

Form: powder

Structure:  fcc polycrystalline area and it is a good model of supported metals of practical

History & Significance: Pt catalysts are extensively used for importance(Refs. 2 and #and its study by electron spectros-
naphtha reformingRef. 3. Platinum black represents a poly- copy is not hampered by any electric insulator support. The
crystalline unsupported catalyst with a relatively high surfacé state of Pt in the as received state and after regeneration may
area and it is a good model of supported metals of practical well simulate those present in practical platinum catalysts
importance(Refs. 2 and #and its study by electron spectros- which thus contain oxygen and carbon impurities when they

copy is not hampered by any electric insulator support. Th first meet the hydrocarbon reactdftef. 5.

state of Pt in the as received state and after regeneration may
well simulate those present in practical platinum catalyst
which thus contain oxygen and carbon impurities when the
first meet the hydrocarbon reactdfef. 5.

4%

As Received Condition: ~ sample reduced from JRtCk by hydra-
zine

<~

Analyzed Region: same as host material
As Received Condition: ~ sample reduced from RtCl; by hydra-
zine Ex Situ Preparation/Mounting: Pt powder was dry loaded into
the cavity of a stainless steel sample holder to form a flat

Analyzed Region: same as host material
surface.

Ex Situ Preparation/Mounting: Pt powder was dry loaded into
the cavity of a stainless steel sample holder to form a flgt n Sjtu Preparation: 20 kPa Q for 3 min, evacuation for 5 min,
surface. and 200 kPa Kifor 10 min at 603 K(regenerated sample

In Situ Preparation: None :
Pre-Analysis Beam Exposure: A survey spectrum of the as re-
Charge Control:  None ceived sampléAccession #00280vas taken first, without pre-
Temp. During Analysis: 300 K analysis beam exposure, followed by high-resolution region
spectra. Then the regeneration was perfornigee In Situ
Preparatiopprior to survey and high-resolution region spectra

SPECIMEN DESCRIPTION (Accession #00281) = for the regenerated sample.

Pressure During Analysis: ~ <1X107’ Pa

Host Material: Pt black, treated Charge Control:  None
CAS Registry #:  7440-06-4

Host Material Characteristics: homogeneous; polycrystalline;
conductor; metal; powder Pressure During Analysis:  <1x107' Pa

Temp. During Analysis: 300 K
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SPECTROMETER DESCRIPTION

Manufacturer and Model:  Leybold, LHS 12 SCD EA Il
Analyzer Type: spherical sector

Detector: dynode multiplier

INSTRUMENT PARAMETERS COMMON TO ALL SPECTRA

B Spectrometer

Analyzer Mode: constant pass energy
Throughput ( T=EM): N=-1

Excitation Source: Mg K,

Excitation Source Window: 2 um Al
Source Energy: 1253.6 eV

Source Strength: 240 W

B Geometry
Incident Angle:  75°
Source to Analyzer Angle:  75°

Emission Angle:  0°
Specimen Azimuthal Angle:  0°

B /on Gun
Manufacturer and Model:  Leybold IQE 10135

DATA ANALYSIS METHOD

Peak Shape and Background Method:  scipLOT software(share-
ware, Version 4.01, Copyright M. Wesemann, Berlin, Fritz-
Haber-Institut was used for data processing, including x-ray
satellite subtraction, and Shirley background subtraction and
integration. Line decomposition of Gsland C Is regions was
done by using the mixture of Gaussian and Lorentzian curves
(G/L ratio 0.5 for O X, and 0.4 for C §).

Quantitation Method: ~ Atomic sensitivity factors used are listed in
Ref. 1.
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SPECTRAL FEATURES TABLE

Spectrum Element/ Peak Peak Width Peak Area Sensitivity Concen- Peak
ID # Transition Energy FWHM (cts/s) Factor tration Assignment
(eV) (eV) (at. %)
00280-01 (O2K 531 2.7 250 0.66 30.1
00280-02 Cs 285 25 100 0.25 27.8
00280-03 Pt 44, 71.15 1.6 1700 4.40 42.1
ANALYZER CALIBRATION TABLE
Spectrum Element/ Peak Peak Width Peak Area Sensitivity Concen- Peak
ID # Transition Energy ® FWHM (ctsls) Factor tration Assignment
(ev) (eV) (at. %)
Pt Ef 0.0
Au 4f4p, 84.0 1.3
@ Energy calibration only.
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Binding energy (eV)
Accession # 00281-01
Host Material Pt black, treated
Technique XPS
Spectral Region survey
Instrument Leybold, LHS 12 SCD EA Il
Excitation Source Mg K,
Source Energy 1253.6 eV
Source Strength 240 W

Source Size
Analyzer Type
Incident Angle
Emission Angle
Analyzer Retard Ratio
Analyzer Resolution
Total Signal Accumulation Time
Total Elapsed Time
Number of Scans

Comment

not specified
spherical sector
75°
0°
4
0.25%
not specified
2523 s
15
Survey spectrum of sample regenerated By O
and subsequent Hreatment at 600 K
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T T T T T T T T
B Accession #:  00280-01
1550 280-1 - .
O 1s B Host Material: Pt black
B Technique: XPS
1500 i B Spectral Region: O 1s
Instrument: Leybold, LHS 12 SCD
EAIl
1450 i Excitation Source: Mg K,
-8 Source Energy: 1253.6 eV
(@)
O Source Strength: 240 W
Q . "
(Q 1400 7 Source Size: not specified
..UE’ Incident Angle: 75°
3 Analyzer Type: spherical sector
Q1350 I :
O Analyzer Pass Energy: 50 eV
Analyzer Resolution: 1.0 eV
1300 F i Emission Angle: 0°
Total Signal Accumulation Time:
not specified
1250 Nl Total Elapsed Time: 6400 s
Number of Scans: 1000
Comment: O 1s line of the as
1200 I 1 1 I 1 1 I 1 received sample
540 538 536 534 532 530 528 526
Binding energy (eV)
T T T T T T T T
1420 - 281 2 ] W Accession # 00281-02
0O 1s B Host Material: Pt black, treated
1400 - 7 B Technique: XPS
B Spectral Region: O 1s
13801 i Instrument:  Leybold, LHS 12 SCD
EAIl
1360 y Excitation Source: Mg K,
-8 Source Energy: 1253.6 eV
(@)
8 1340 7 Source Strength: 240 W
(Q Source Size: not specified
-.UE) 1320 Incident Angle: 75°
- Analyzer Type: spherical sector
Q \
¢ 1300 Analyzer Pass Energy: 50 eV
Analyzer Resolution: 1.0 eV
1280 ] Emission Angle: 0°
Total Signal Accumulation Time:
1260 . not specified
Total Elapsed Time: 6400 s
1240 - Number of Scans: 1000
Comment: O 1s line of the
1220 1 1 1 1 1 1 regenerated sample

540 538 536 534 532 530 528 526
Binding energy (eV)
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800 - W Accession #:  00280-02
280-2 .

C1is B Host Material: Pt black

B Technique: XPS

B Spectral Region: C1s

Instrument: Leybold, LHS 12 SCD
EAIl

Excitation Source: Mg K,
Source Energy: 1253.6 eV
Source Strength: 240 W

~
a
o

Source Size: not specified
Incident Angle: 75°

Analyzer Type: spherical sector

Counts/Second

Analyzer Pass Energy: 50 eV
Analyzer Resolution: 1.0 eV

700

Emission Angle: 0°

Total Signal Accumulation Time:
not specified

Total Elapsed Time: 9600 s
Number of Scans: 1000

Comment: C 1s line of the as
650 : L ! L L received sample

300 295 290 285 280
Binding energy (eV)

780 s B Accession #:  00281-03
281-3 .

B Host Material: Pt black, treated

B Technique: XPS

B Spectral Region: C1s

Instrument: Leybold, LHS 12 SCD
EAI

Excitation Source: Mg K|,
Source Energy: 1253.6 eV
Source Strength: 240 W

760

\l
IN
o

Source Size: not specified
720 Incident Angle: 75°

Analyzer Type: spherical sector

Counts/Second

Analyzer Pass Energy: 50 eV
700 Analyzer Resolution: 1.0 eV

Emission Angle: 0°

Total Signal Accumulation Time:
not specified

Total Elapsed Time: 9600 s
Number of Scans: 1000

680

Comment: C 1s line of the
660 : . ' L ! regenerated sample

300 295 290 285 280
Binding energy (eV)
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2500

280 3 _ W Accession #:  00280-03
Pt 4f W Host Material: Pt black

B Technique: XPS
B Spectral Region: Pt4f

2000 - Instrument; Leybold, LHS 12 SCD
EAI

Excitation Source: Mg K,
Source Energy: 1253.6 eV
1500 - Source Strength: 240 W
Source Size: not specified
Incident Angle: 75°

Analyzer Type: spherical sector
1000 . Analyzer Pass Energy: 50 eV

Counts/Second

Analyzer Resolution: 1.0 eV
Emission Angle: 0°

Total Signal Accumulation Time:
4 not specified

Total Elapsed Time: 11200 s
Number of Scans: 1000

500

Comment: Pt 4fline of the as
0 1 1 1 1 1 received sample

80 75 70 65 60
Binding energy (eV)

3500 281 _4 s B Accession #:  00281-04

Pt 4f W Host Material: Pt black, treated
B Technique: XPS

B Spectral Region: Pt 4f

Instrument: Leybold, LHS 12 SCD
EAIl

Excitation Source: Mg K,
Source Energy: 1253.6 eV
Source Strength: 240 W

3000

2500

2000

Source Size: not specified
Incident Angle: 75°

Counts/Second

Analyzer Type: spherical sector

1500

Analyzer Pass Energy: 50 eV
Analyzer Resolution: 1.0 eV

R Emission Angle: 0°

1000

Total Signal Accumulation Time:
not specified

4 Total Elapsed Time: 4480 s
Number of Scans: 400

500

Comment: Pt 4fline of the
1 1 ! regenerated sample

80 75 70 65 60
Binding energy (eV)

124  Surface Science Spectra, Vol. 4, No. 2 Pt Black by XPS



	429583mit AC-Logo.pdf
	429583 1996.pdf

