AD-A150 623 EXAFS OF MONOLAYERS ON SILVER ELECTRODES 1984 PROGRESS  1/1
g REPORT FOR SSRL PROPOSAL NUMBER 717M(U) IBM RESEARCH
‘ LAB SAN_JOSE CA D E REISNER ET AL. 88 JAN 85 TR-1¢
'_ UNCLASSIFIED N@@e14-81-C-8776 F/G 774 NL

‘ END
) FILNMED
I




—= L —
AR R R RO ARG/ ORI S AAT A S At A N RS Wl At A el Siad e £ o3k 2 SN St Slung e T - SR omt i SR it Sedrori e et o4 'T_’:..}

B
¢
i
1
‘
)
Pt
L |

4

O

‘EEEEEEE

WZS

o

EFEE
EEE:

Er
(3
[ 14

-
il=

E—
|||||‘>
=
>

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A




" Unclagsified
SECURITY CLASSIFICATION OF THiS PAGE (When Dats Entered)

. . READ INSTRU NS - -
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM °
[T, REPORT NUMBER 2. GOVT ACCESSION NO.| 3. RECIBIENT'S CATALOG NUMBER »
T, 16
4. TITLE (and Sublitie) S. TYPE OF REPORT & PERIOD COVERED
EXAFS OF MONOLAYERS ON SILVER ELECTRODES Tt hoport L
1984 Progress Report for SSRL Proposal No. 717M o e P
7. AUITHOR(D 8. CONTRACT OR GRANT NUMBER(3)
D. E. Reisner, 0. R. Melroy, J. G. Gordon II, NO0014-81-C-0776

D. A. Buttry, G. L. Borges, L. Blum

9. PERTORMING ORGANIZATICN NAME AND ADORESS 10. PROGRAM E EMENT. PROJECT, TASK .

AREA & WORK UNIT NUMBERS
IBM Research Laboratory
5600 Cottle Road
San Jose, CA 95193

AD-A150 623

11, CONTROLLING OFFSICE NAME AND ADDRESS 12. REPORT DATE .
Cffice of Naval Research January 8, 1985 °
800 N. Quincy Street 13. MUMBER OF PAGES
Arlington, VA 22217 3
14 MONITOQING AGENCY NMAME & ADDRESSrif different ‘rom Controlling Oltice; | 18. SECURITY CLASS, "af this report)
Unclassified
' TSa. DECLASSIFICATION OOWNGRAGING '.
SCHEDULE §
“ P03 T ITS13UTION STATEMENT fof this Repor:}

This deocument has been approved for public release and sale; its
Liztripuzicn is unlimiced.

-
: L LCIT NN TIAN STATEMENT /of the abatract sntered n Block 20, if different [rom Report)
i €
i E;\_Eac::r
i 3 T PSLEMENTARY NOTES
'l To be published in the 1984 SSRL Activity Report
e
A ‘3 TV NORI3 ‘Continue on reverse side :f necessary and tdanttfy Sv Sl oy aumher:
g - - ~ - 3 s . .
- Surface TVAFS, Zluorescence detaction, silver elactrode, laad underpotential
¢ . . .
L depcsition, svnchrotron radiation,
S
‘: 205 JABSTRAL™ ‘Conttnue on reversd side (! 1ecessary and :dentify bv 5:0ck qumber:

During our latast run, Ncvember '83, at the Stanford Synchrotron Radiation
Laboratery, we were 2ble to detect x-ray fluorescence from a monolaver of
Pb on single crystal siiver film. The jump at the Pb edge rerresented
increazcse in count rate »f 130 2ps on a 1300 cps background. This signal is {
50 small for useful EXA73 zo be extracted with a reasonable data cclliecticn
time. but plarned improvements in the electronic instrumertation and the
experimental setup will achieve ar ecdge jump greater than 1CCO cps on a

ccmparable background.(i)(~\%,‘ Wob Fure LA A WO J

DD .°I0%; 1473 exmiowor tuovss s ossoLE-e Unclassified

SECURITY CLAISIFICATION OF THi§ 2AGE ‘When Date Entered)

T e T e e e e

PNAARSS A \ \'- '




)
OFFICE OF NAVAL RESEARCH
| Contract N00014-81-C-0776
TECHNICAL REPORT NO. 16
i EXAFS OF MONOLAYERS ON SILVER ELECTRODES
1984 Progress Report for SSRL Proposal No. 717TM
by
= D. E. Reisner, O. R. Melroy, J. G. Gordon II,
. D. A. Butiry, G. L. Borges, L. Blum o]
; R
- Prepared for Publication [ Accession For
in NTIS GRALT s 3
DTIC TAB .
U SN
1984 SSRL Activity Report Jostitimmn. O o
By__
_lzg.st.ributionlu

IBM Research Laboratory

Availab sdeq ]
San Jose, California 95193 | 2vallability Codes

|Avail and/or
Dist | Special

and ’ ’
University of Pv.rto Rico A ../ l l
Rio Piedras, Puerto Rico 00931 +

January 8, 1984

N
Reproduction in whole or in part is permitted for §
any purpose of the United States Government -

This document has been approved for public release N
and sale; its distribution is unlimited

e Nttt at e L et et el et e e e N N
A R K S A & o i A




it Y PRt et e O i e
TP r
- W.'.‘.'-' mfr'-'-'-"

.....................................

RJ 4582 (49120) 1/28/85
Chemistry

EXAFS OF MONOLAYERS ON SILVER ELECTRODES
1984 Progress Report for SSRL proposal No 717M

D. E. Reisner, O. R. Melroy, J. G. Gordon, D. A. Buttry. G. L. Borges
IBM San Jose Research Laboratory
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and

L. Blum
University of Puerto Rico
Rio Piedras, Puerto Rico 00931

Abstract:

During our latest run, November °83, at the Stanford Synchrotron Radiaticn Laboratory,
we were able to detect x-ray fluorescence from a monolayer of Pb on single crystal silver
film. The jump at the Pb edge represented increase in count rate of 150 cps on a 1500 cps
background. This signal is too small for useful EXAFS to be extracted with a reasonable
data coilection time, but planned improvements in the electrenic instrumentation and the
experimental setup will achieve an edge jump greater than 1000 cps on a comparable
background.
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Our current knowledge of the electrochemical interface is derived primarily from
- thermodynamic and kinetic measurements coupled with theoretical treatments based on
iy highly idealized models which describe only the diffuse double layer, or space charge
o region, within 20-100 A of the electrode surface. These types of measurements do not
- yield unambiguous information about the structure of the interface at the atomic or
molecular level. This situation is not attributable to lack of interest but rather to the o
lack of structure sensitive techniques which can be used in solution. o
2 Surface EXAFS is potentially such a technique since X-rays are able to penetrate R
. condensed matter. Utilizing the intense radiation available from a synchrotron and
fluorescence detection, it should be possible to observe EXAFS of a monclayer of atoms T
at a metal:liquid interface, without having to remove the electrode from solution. 7;'.-1{1
As a demonstration experiment, we have chosen to study a monatomic layer of lead, RS
prepared by electrochemical underpotential deposition (UPD), on silver. Electrochemical NS
deposition of lead on silver occurs in stages. The first monolayer is deposited at a . |
i potential which is less negative (by several huadred mV - the uaderpotential) than the "
> expected thermodynamic deposition potential and the lead coverage remains constant at R
- one monolayer over a relatively wide potential range. L
During our iast run, November '83, we were able to dctect fluorescence from a
monolayer of Pb on single crystal silver film, but at a signal level too weak to permit
o meaningful analysis. The observed spectrum, normalized to incident x-ray flux is
o displayed in the Figure. This spectrum is a composite of 15 scans of 30 min duration
. each (45 sec/point). The edge jump corresponds to an increase in count rate of 150 cps
on a 1500 cps background.
. ]
. - : 5
- IR =
= o
o \
X R \ i o]
> . : o
il s
. o o - ; AN
N " N " ]
% AE (=V) o
The substrate was a free standing 2 um Ag(111) film prepared by epitaxial depositicn on R
o mica. The fluorescence data was collected using a 2" diameter NaI(Tl) scintillator RN
o preceded by an Se filter and Soller slits, and ooerated with a very narrow discriminator '_'.-;":-J
- window. Despite its poor energy resolution, its large active area and high count rate :-'.'_-J‘
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capability provided a better S/N than a smaller HPGe detector whose throughput was

limited by the detection electronics (the total count rate, pre-discriminator, was > 100
. Kcps).

: Measurements made with the energy dispersive HPGe detector verified that the
-, major contributions to background were elastic and Compton scatter from the substrate
o followed by impurity fluorescence and Se fluorescence from the filter. Planned improve-

ments in the electronic instrumentation and the experimental setup, we believe, will
achieve an edge jump of > 1000 cps on a comparable background. i

This work was supported in part by the Office of Naval Research.
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