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Fito T (Principal Component Analysis) Q
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EXAFS and principal component
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Department of Physics, Yeshiva University, New York, New York 10016

Oded Kleifeld
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Fluorescence samples

Fluorescence vs Particle Size

® Thin concentrated limit is simple 0.41
. . . e - 0.35 1 —u=0.125
® Thick dilute limit is simple ! e
03| B 42 5B ol o

® Thick concentrated requires numerical corrections A ! 2
(e.g. Booth and Bridges, Haskel’s fluo). Thickness effects can be 5. H e
corrected also if necessary by regularization (Babanov et al). '

5 0.21
e Sample Requirements
0.15 4
® Particle size must be small compared to absorption lengths o
particles (not just sample average) 0.1+
® Can be troublesome for in situ studies 0.05
==t mma s
® Homogeneous distribution 0 ' ' ' ' '
6400 6500 6600 6700 6800 6900
e Flat sample surface preferred Energy (ev)
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Camp, Eigen Yar, Cum Yar, IML: All Components
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Target Transform

Target File: |rselﬂesnurces'\ﬂ.lpha.txt %

Do Target Transform

Chi 5q: 1,58937

Ryvalue: 0.00113

SPOIL: O

NM - (7Y - 4%y
SPOIL = *' ——1

M C =
-0 Y EY ASTEL
—C+ -

o 1 a=1 i

SR PE IR 53R AR i /5 5 R IN-G IR E=u) AT

<1.5, exellent

1.5 -3, good

3- 4.5, fair

4.5- 6, poor

>0, unacceptable

Manceau, A.; Marcus, M. A.; Tamura, N.
Geochem. Environ. Sci. 2002, 49, 341-428.
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Backward Fourier transform
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Mechanisms of Gold
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Gold(ll) —Chloride Comple B

MAGGY F. LENGKE, "
MICHAEL E. FLEET," GR O
ROBERT A. GORDON,S AND
GORDON SOUTHAMT

Department of Earth Sciences, University of Western Ontario, 1 |
London, Ontario N6A 5B7, Canada, Argonne National ' B

Laboratory, Argonne, Illinois 60439, and Simon Fraser -
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The Kinetic Significance of V** in n-Butane 1.0 A S —
Oxidation Catalyzed by Vanadium Phosphates . T S
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George W. Coulston,” Simon R. Bare, Harold Kung, éus " ;
Kari Birkeland, Gregory K. Bethke, Richard Harlow, E T ’
Norman Herron, Peter L. Lee G 0.4 gﬂ'-.&.__
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e Science 275, 191 (1997);
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First XANES evidence of a disorder—order transition
in a spinel ferrite compound: nanocrvstalline

Figenvalues from the PCA, their variance, the percentage significance

Zn Fezo4 level (%SL) and the IND, the empirical function used to determine the

number of components (n).

B n Eigenvalue Vanancef YosSL IND x 107
A c
r a"‘_ . 1 1697.7 00966 0.0 0.740
’ 2 0.53851 0.032 0.0 0.217
== 3 0.01370%4 0.001 6.06 0.202
.-E 4 00091835 551 0185
g 5 0.0057103 5.24 (0.168
= [ 0.003041 1 7.10 (0.158
= 7 0.0009242 25.78 0.175
2 S 0.0007361 27.32 0.199
% ! 0.00054870 30.84 0.234
é 10 0.00033881 40.32 (0.294
— After treatment
~--— Before treatment
= YA N e
FEmn: AL BLRT S B B 2R RURE
S id 1 A H
g . DO6A-DXAS, LNLS, Brazil,

gssoEnergy (eV;aSBO ﬁ‘jéﬁj‘*ﬁﬁ, RT-873K
Demonstrate the feasibility of . A PN o ‘
XANES spectroscopy to gain insight into J1%: PCAMT, B&2403F0, EXAFSHIE
the order -disorder transitions in Zn-
containing spinel compounds |. Synchrotron Rad. (2009). 16, 63—-68
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Applied Catalysis A: General 375 (2010} 12-16

An activity and XANES study of Mn-promoted, Fe-based Fischer-Tropsch catalysts

Andrew

James G.
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Local structure of reaction intermediates probed by time-resolved
X-ray absorption near edge structure spectroscopy

G. Smolentsev,"® G. Guilera,? M. Tromp,® S. Pascarelli,* and A. V. Soldatov’

—
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The proposed method for the
analysis of series of
experimental spectra is
efficient for

studying reactions in solution.
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=
i 1 M

Time (s)

THE JOURNAL OF CHEMICAL PHYSICS 130, 174508 (2009)
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Principal Component Analysis Approach for Modeling Sulfur K-XANES
Spectra of Humic Acids

Suzanne Beauchemin,” Dean Hesterberg, and Mario Beauchemin
Soil Sci. Soc. Am. J. 66:83-91 (2002).

Table 1. Results from principal component analysis of S K-XANES spectra for six humic acid samples.?

ﬁ ':'I:l':' . :tj%}?l’g ﬁﬁﬁﬁ Functions F test

Component Variance Cumulative

“‘[’ gﬁ . N S LS, X_ 1 9 A n Eigenvalue explained variance IND x 107} IE x 107 F values Prob. F
» ) % %
) ' “{2:;‘ . PCA+ LC F 1 2021.3829 99.47 99.47 413 422 464.26 <0001
2 9.0399 0.44 99,92 2.89 2,67 10.42 (L0320
3 1.6162 0.08 99.99 143 0.92 2351 0.0167
4 0.0827 0.00 100 1.74 0.57 4.21 (1.1766
5 0.0119 0.00 100 0.12 0.56 0.79 (L5368
0 0.0075 [ L R I || A - - -
Proportion of the standards in the sample (mol ")
. PCA ap) run.ch Hutchison el.aL ‘(.'u.rtiu-llaro et al.
HE B . B ARAY i 3D B A b ;Yo -1 : Ryt - it -
2o BRI ST e, T
» \) A /\ g ‘&% I& . ) cid ) 115 () 1.2
», 2N ) 3. Benzyl disulfide 96 793 TR0
Sl B KA 7 TR B LCF 7 "

HPE-5, +15eVX i 3 it annae 7

HA_OXpHI2.2%

L. Chitin sulfate 123 183 14.5
2. Cysteic acid 1.1 51 HLE
3. Benzyl disulfide 6.7 o 4T
HA_OXpHI2.5%
L. Chitin sulfate 10.1 16.1 12.5
2, Cystcic acid 12.6 6.7 1L6
3. Benzyl disulfide 77.3 772 75.0
HA_OXpHI3AF
1. Chitin sulfate 195 257 233
2. Cysteice acid 187 113 161
3 619 6341 o6
1 22.0 242 241
2. Cysteic acid 6.2 37 5.9
3. Benzyl disulfide TLE 711 69.9
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Quantitative Speciation of IEW K i

Mn-Bearing Particulates Emitted R A eSS
from Autos Buming
(Methylcyclopentadienyl)manganese (b)
Tricarbonyl-Added Gasolines Using
XANES Spectroscopy

THORSTEN RESSLER.™* JOE WONG, *.7
JOSEPH ROOS,5 AND ISSAC L. SMITHS?

Lawrence Livermore National Laboratory, University of
California, P.O. Box 808, Livermore, California 94551,
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Normalized absorption
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Environ. Sci. Technol. 2005, 39, 58785884
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Determination of the Mo Surface Environment of —
Mo/TiO, Catalysts by EXAFS, XANES and PCA M"‘mmmn 'cal

Mikrochim. Acta 109, 281-293 (1992) © by Springer-Verlag 1992

Martin J. Fay', Andrew Proctor, Douglas P. Hoffmann?, Marwan Houalla, Printed in Austria
and David M. Hercules*
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EXAFS and principal component
analysis: a new shell game

Stephen R. Wasserman,* Patrick G. Allen,” David
K. Shuh®, Jerome J. Bucher®, and Norman M.

Edelstein® synchrotron Rad. (1999). 6, 284-286
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Solving the structure of reaction intermediates by time-resolved

synchrotron x-ray absorption spectroscopy

THE JOURNAL OF CHEMICAL PHYSICS 129, 234502 (2008)

Qi Wang,' Jonathan C. Hanson,” and Anatoly I. Frenkel™?
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S.D. Kelly, D. Hesterberg, and B. Ravel. Analysis of Soils and Minerals Using X-ray Absorption
Spectroscopy. In: Ulery AL, Drees LR, editors. Methods of Soil Analysis, Part 5 -Mineralogical
Methods,. Madison: Soil Science Society of America, Madison, WI, USA; 2008. p. 367.

T. Ressler, J. Wong, J. Roos, and LL. Smith. Quantitative Speciation of Mn-Bearing Particulates
Emitted from Autos Burning (Methylcyclopentadienyl)manganese Tricarbonyl-Added Gasolines
Using XANES Spectroscopy. Environmental Science & Technology. 2000;34(6):950-958.

A. Manceau, M.A. Marcus, and N. Tamura. Quantitative speciation of heavy metals in soils and

sediments by synchrotron X-ray techniques. Reviews in mineralogy and geochemistry.
2002;49(1):341.

S.R. Wasserman, P.G. Allen, D.K. Shuh, J.J. Bucher, and N.M. Edelstein. EXAFS and principal
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surface environment of Mo/TiO2 catalysts by EXAFS, XANES and PCA. Microchimica Acta.
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A.Vairavamurthy. Using X-ray absorption to probe sulfur oxidation states in complex molecules.
Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy. 1998;54(12):2009-2017.
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LJ. Pickering, R.C. Prince, T. Divers, and G.N. George. Sulfur K-edge X-ray absorption spectroscopy for
determining the chemical speciation of sulfur in biological systems. FEBS Letters. 1998;441(1):11-14.

xRl F4a 4t & BEXAFS# o474 7 42, 2011%12A7-8a



PeakF

0.4

nz

0.0
0.3

Oscillator strength (ev™1)*1072

0.0
0.6
0.3

0o-,

S. Beyhan. Sulfur 1s near-edge x-ray absorption fine
structure (NEXAFS) of thiol and thioether compounds. J.

2470 2475 2480 2485 2480

=6V

\J
t h FHz=s14
1T |/

iN1i

Exparimeantal anargy (V)

-

| -
B E A | LV oo PO Ml
[:] =
-
|
iz 3 0
[}
H —_
C | "&.,,f"s‘“&-H 3
I [ :;
([ g g
U 2
| g
c/s\ Z 0
B Hy H < 8 - .
0| 57520
)
A H ™H
11 ! 0
M AN e Ew we W @S mo v WO e we w0 g

2465 2470 2475 2480 2485 Photon energy (eV)
Calculated energy (eV)
(a)

S.C.B. Myneni. Soft X-ray Spectroscopy and Spectromicroscopy
Studies of Organic Molecules in the Environment. Reviews in
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Oxidation state of iron in komatiitic melt inclusions
indicates hot Archaean mantle natwre2008;455(7215):960-963
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the 1nclu51on is reduced. Usllng the calibration curve in Fig. 2, the
average Fe’ /X Fe value of four komatiite inclusions was determined
- tobe 0.10 £ 0.02 (the individual values were 0.10 £ 0.01,0.11 =% 0.03,
oM 0.08 = 0.01 and 0.10 = 0.01).
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