
METAL-CONTAINING CHEMICAL SYSTEMS(J) BOEING AEROSPACE
CO SEATTLE WA E C MARQUES ET AL 28 MAR 87 TR-4

UNCLASSIFIED N8814-85-C-8287 F/G 7/4 UL

EmmhhIIImhl



1.8*

L X.)E2~'

lw - q0 I*2 0



UNCLASSIFIED r.Jj L E
StCUp.TY C..SSiF-CATION OF TH4IS PAGE y

REPORT DOCUMENTATION PAGE

-REPORT SECURIT'Y CLASSIFICATION 1b. RESTRICTIVE MARKINGS

UNCLASSIFIED
2. SECURITY CLASSIFICATION ,.UT4RITV 3. DISTRIBUTION/A VAILABILITY OF REPORT

Approved for public release and sale

2b. DECLASSIFICATON/OWNGRAOING SCHEDULE Disbribution unlimited.

aPERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBERIS)

14ONR Technical Report #44

a'aL 4AME OF PERFORMING ORGANIZATION GIL OFFICE SYMBO0L 7a. NAME OF MONITORING ORGANIZATION

o~ Boeing Aerospace Company IaPlcbe

c. ADDRESS (City. State anld ZIP Code) 7b. ADDRESS (City, State and ZIP Code)

a') Box 3999 r
'I'S 8 7 -CS

11 N4AME OF rUNDING, SPONSORING Sb. OFFICE SYMBAOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
%ORGANIZATION (if' app~ebje)

Office of Naval Research NOO0l4-85-C-0207

3c. ADDRESS ICity. Stote and ZIP Code) 10. SOURCE OF FUNDING NOS.

LI Atn Cd 43PROGRAM PROJECT TASK WORK UNIT
~e 800 N. Quincy Street ELEMENT NO. NO. NO. NO.

S Arlington, VA 22217
11. TITLE finciuae Sacunty Claifictacon)

XAS of Gas Phase Metal-Containing Chemical
PERSONAL AUTHOR(S) Systems

ndv.,ard C. >Iargues, Donald R. Sandstrom. F'arrel W. Lytle. and Robert B. Greggor
*13. TY PE OF REPORT 13.TIECOVERED 14. DATE OF REPORT (Yr., Mo., Day) IS. PAGE COUNT

lechnical FRO et 4  u.8 3/20/87 9
* - 16. SUPPLEMENTARY NOTATION

SubmiSSion to 1986 SSRL Activity Report

17 COSATI CODES IB. SUBJECT TERMS (Continue on .yuerse itnecessary and identify by, block number)

* . IILD GROUP sun.0R_ x-ray absorptilon spectroscopy, rifetal edge, metal containing
chemical systems, me-,tal cluster systems, gas-phase X-ray

absorption detector, electron yield, metal evaporation, gas

-'SP.j ABSTRACT Contintue an 'yp.'ze at necteary and identify by block number) phase reaction n

DTIC)
fL4 ELECTE

AP 14 987

CISTRIBSUrION/AVAILASILITY OF ABSTRACT 21. ABSTRACT SECURI1TY CLASSIFICATION

UCASFO'UNLIMITED SAME AS RPT. OTIC USERS CUNCLASSIFIED
I22a NAME OF RESPONSIBLE INDIVIDUAL 22b TELEPMONE NUMBER 22c. OFFICE SYMBOL

00 FORM 1473, 83 APR EDITION OFJI JAN 73 IS OBSOLETE.., UNCLASSIFIED
14 " SECURITY CLASSIFICATION OF THIS PAGE

.Iw1



OFFICE OF NAVAL RESEARCH

Contract N00014-85-C-0207

R&T Code 413a001---01

Technical Report No. 4

XAS OF GAS PHASE METAL-CONTAINING CHEMICAL SYSTEMS

by

A'cesnion For

Edward C. Marques, Donald R. Sandstrom Ae R &
Farrel W. Lytle and Robert B. Greegor .: TAB&I

a:ouncd 

JJ3tification

Boeing Aerospace Company I
Seattle, Washington 98124 By ....

Distribution/___
Availability Codes

Avail and/or
Special

published in

1986 SSRL Activity Report
Stanford Synchrotron Radiation Laboratory

March 1987

Reproduction in whole or in part is permitted for .
any purpose of the United States Government

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

'..' I



Proposa] Ito. lflV'

XAS OF GAS PHASE METAL-CONTAINING CHEMICAL SYSTEMS

E. C. Marques, D. R. Sandstrom, F. W. lytle and R. P. Greegor
Boeing Aerospace Company, Seattle, WA 98124

Our experimental program utilizes x-ray W plan to extend this XAS morsii ,r,r-riit
absorption spectroscopy (XAS) to study technique to study structure in metol ga!: i'h.-
metal-containing chemical systems, such as reaction species. This will be accomI,]i.-hd J,y

* • metal electrolyte solutions, metal complexes introducing a small partial prestiI of
and metal cluster systems. Objectives include reaction gas (CO, C12, NIl etc.) diluted t,y III'the direct experimental measurement of chemical inert carrier gas. Milng' ocou rr i I the

structure in dynamic transient phases and in vporizaticn cell so that in the vicinity c
non-condensed phases. In 1986, emphasis was the detection electrodes the reaction will h1e
placed on development of capabilities for approaching equilibrium. In the long toi,, tit
detecting metal-containing gas phase XAS. This plans include investigation of gas p.har-c ' '
report describes our progress,... discrimination in XAS detection usoici P'

sensitive and trapping schemes such ir
4 '4 cyclotron resonance.

A new gas-phase x-ray absorption detector,
illustrated in figure 1, was developed. it Work supported by the Office of avo] Pr....ic',

combines two distinct elements: a long-path
x-ray detection chamber (similar to ionization References

type) and a high temperature vacuum evaporation
cel. Both components can be evacuated to 1. F. W. Lytle and R. B. Greegor, "CMA "''7
10- Torr base pressure. A uniform electric X-RAY ABSORPTION SPECTROSCOI'Y t 1 1 7t!
field was maintained between two opposing plate ELECTPON YIELD DETECTOR", pre.-ere,'d , th
electrodes, mounted parallel to the x-ray beam Int. EXAFS Conf., Fontevraud, rr, J1i' -eP,.
path, for total electron-yield detection. The
source aperture for the metal vaporization cell 7 I
was oriented at an oblique angle close to the
x-ray path. j (

was,, Experimental time on SSRL beam line IV-1 -i, .--.....

was utilized for tests of the apparatus during

high temperature vaporization of Cu metal
(source temperatures at approximately 2300 C). __

Es/mat wr 9f a Cu vapor density of I 1
source emission profile, and mean theral .•

velocity. Sensitivity of electron yield
detection measurements to this level for .iere
non-metal gas pha e systems has been Fig. 1 Cas Phase XAS Detecto - Fvo!,t-
established by Lytle. His results suggested Cell Concept
that detectability of x-ray absorption in metal
vapors like Cu effluent should be adequate.

IA. 0

Our preliminary data were quite noisy but
useful because they revealed a requirement for 10.0 - -
a more practical scheme of electrical isolation d 8. t

in the detection circuit near a noisy thermal [
source. The noise was understood to arise from 2 .,o
both a thermionic background component (source i
temperature dependent) background in the vapor ,v
and leakage current (time dependent) due to 2.0

evaporant condensation on electrical insulating
components in the chamber. The latter effect V
was mitigated by installation of a complex -2.0
baffled insulator system, resulting in a much
reduced total noise level. It was then '.0 -10.0 0.0 10.0 . . I

4possible to observe a Cu gas absorption edge
feature, shown in figure 2. Hligh quality XAS RC(
data for a number of volatile metal complexes
were measured in the gas chamber detector. Fig. 2 Cu XAS K-edge sn'ectra, wit, 11 , .

For these data there was no thermionic energy scale referenced to 8.91n ,
component, suggesting that good quality data for vapori7.d Cu metal (rol ii, "
can be obtained for high temperature metal V*ote - large thermionic nci.- I[ it-)
vapors, with improved thermionic shielding. and Cu foil calibration (dotted ii'.

Copy available to D17C dow IM
permit fully legible repiodedblf

,. r.. %.%
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