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With the Philips X'Pert x-ray
diffractometer line, you'll find a
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research, X'Pert MPD for powder
diffraction, stress/texture,
microstructure and crystallographi<
studies.

A comprehensive hardware/
software range offers unique
features for ultimate accuracy,
sensitivity, flexibility and ease of
use.

For more information:

Philips Analytical
Lelyweg 1
7602EAAlmelo
The Netherlands
Tel. :+31(546) 534430
Fax:+31 (546) 534598

Philips Analytical
85 McKee Drive, Mahwah, NJ
07430-1921, USA
Tel. :+ l (201)5296246
Fax:+1 (201)5295084

Internet:
http://www.analytical.philips.com

https://doi.org/10.1017/S0885715600020728 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600020728


Ibwder Diffraction
An International Journal of Materials Characterization

CODEN: PODIE2
ISSN: 0885-7156

L

Editor-in-Chief
Deane K. Smith
1652 Princeton Drive
Stale College, PA 16803-3257 U.S.A.

Associate Editor-in-Chief
Editor for New Diffraction Data
Ting C. Huang
6584 Radko Drive
San Jose, CA 95119-1924 U.S.A.

Managing Editor
Mary M. Rossi
JCPDS-lnternational Centre for Diffraction Data
12 Campus Blvd.
Newtown Square, PA 19073-3273 U.S.A.

Western European Editor
Norberto Masciocchi
Universita di Milano
Dipartimento di Chimica
Strutturale e Stereochimica Inorganica
Via Venezian, 21
20133 Milano, Italy

Eastern European Editor
Jaroslav Fiala
SKODA Research Ltd.
31600 Plzen, Czech Republic

Editor for Australia and New Zealand
Brian H. O'Connor
Curtin University
GPO Box U 1987, Perth 6001
Western Australia, Australia

Editor for Japan
Hideo Toraya
Ceramics Research Lab
Nagoya Institute of Technology
Asahigaoka, Tajimi 507 Japan

International Reports Editor
Elizabeth Rivette Bond
17300 Seventeenth St. #J-133
Tustin, CA 92780 U.S.A.

Editorial Advisory Board
P. Bayliss, Sydney, Australia
C. Z. Bojarski, Katowice, Poland
A. Brown, Dorset, England
D. Cox, Upton, New York
W. Eysel, Heidelberg, Germany
J. Fiala, Plzen, Czech Republic
L. Frevel, Midland, Michigan
P. Gado, Budapest, Hungary
H. Goebel, Munchen, Germany
R. Jenkins, Newtown Square, Pennsylvania
G. G. Johnson Jr., State College, Pennsylvania
Q. Johnson, Livermore, California
J. I. Langford, Birmingham, U.K.
D. Louer, Rennes, France
G. J. McCarthy, Fargo, North Dakota
H. F. McMurdie, Gaithersburg, Maryland
M. E. Mrose, Gaithersburg, Maryland
M. Nichols, Livermore, California
R. L. Snyder, Columbus, Ohio
E. K. Vasil'ev, Irkutsk, Russia
T. Yamanaka, Tokyo, Japan
R. A. Young, Atlanta, Georgia

AIP Production: Lin Miller, Editorial Supervisor
Andrea Witt, Journal Coordinator
Kelly Quigley, Senior Production Editor

Submit manuscripts (3 copies) to the most
appropriate Powder Diffraction Editor listed on this
page. The Editors will consider all manuscripts
received, but assume no responsibility regarding them.
Materials will be returned only when accompanied
by appropriate postage. There is no publication charge.
See Powder Diffraction Notes for Authors for
additional information.

Powder Diffraction is a quarterly journal published by the JCPDS-lnternational Centre for
Diffraction Data through the American Institute of Physics (AIP). Powder Diffraction is a
journal of practical technique, publishing articles relating to the widest range of
application—from mineral analysis to epitactic growth of thin films and to the latest ad-
vances in software. Although practice will be emphasized, theory will not be neglected,
especially as its discussion will relate to better understanding of technique.

Proofs and all correspondence concerning papers in the process of publication should
be addressed to: Editorial Supervisor, Powder Diffraction, AIP, 500 Sunnyside Blvd.,
Woodbury, NY 11797-2999.

For advertising rates and schedules contact AIP Advertising Department. Orders, ad-
vertising copy, and offset negatives should be sent to: Advertising Department, American
Institute of Physics, 500 Sunnyside Blvd., Woodbury, NY 1179T-2999; phone: (516) 576-
2440; fax: (516)576-2481.

Subscription Prices
(1998)

U.S.A & Canada
Mexico, Central

& South America
Europe, Mid-East

& Africa*
Asia &

Oceania*

Individual
Institutional

or Library

$60
$105

$85
$105

$85
$105

$85
$105

"Subscription rates to Eastern Hemisphere include air freight service.

Back-Number Prices. 1998 single copies: $30. Prior to 1998 single copies: $30.

Subscription, renewals, and address changes should be addressed to AIP Circulation
and Fulfillment Division (CFD), 500 Sunnyside Blvd., Woodbury, NY 11797-2999. Allow
at least six weeks advance notice. For address changes please send both old and new
addresses and, if possible, include a mailing label from the wrapper of a recent issue.

Claims, Single Copy Replacement and Back Volumes: Missing issue requests will be
honored only if received within six months of publication date (nine months for Australia
and Asia). Single copies of a journal may be ordered and back volumes are available in
print or microform. Individual subscribers please contact AIP Circulation and Fulfillment
Division (CFD) at (516) 576-2288; (800) 344-6901. Institutional or library subscribers
please contact AIP Subscriber Services at (516) 576-2270; (800) 344-6902.

Reprint Billing: Contact: AIP Circulation and Fulfillment Division, Woodbury, NY 11797-
2999; (516) 576-2234; (800) 344-6909.

Copying: Single copies of individual articles may be made for private use or research.
Authorization is given (as indicated by the Item Fee Code for this publication) to copy
articles beyond the use permitted by Sections 107 and 108 of the U.S. Copyright Law,
provided the copying fee of $6 per copy per article is paid to the Copyright Clearance
Center, 222 Rosewood Drive, Danvers, MA 01923, USA. Persons desiring to photocopy
materials for classroom use should contact the CCC Academic Permissions Service. The
Item Fee Code for this publication is 0885-7156/96 $6.00.

Authorization does not extend to systematic or multiple reproduction, to copying for pro-
motional purposes, to electronic storage or distribution, or to republication in any form. In
all such cases, specific written permission from AIP must be obtained.

Permission for Other Use: Permission is granted to quote from the journal with the
customary acknowledgment of the source. To reprint a figure, table, or other excerpt
requires the consent of one of the authors and notification to AIP.

Requests for Permission: Address requests to AIP Office of Rights and Permissions,
500 Sunnyside Boulevard, Woodbury, NY 11797-2999; Fax: 516-576-2499; Telephone:
516-576-2268; E-mail: rights@aip.org.

Document Delivery: Copies of journal articles can be ordered for online delivery from
the new Articles in Physics online document delivery service (URL: http://www.aip.org/
articles/).

Reprints: Reprints can be ordered with or without covers only in multiples of 50 (with a
minimum of 100 in each category) from AIP, Circulation & Fulfillment/Reprints, 500 Sun-
nyside Boulevard, Woodbury, NY 11797-2999; Fax: 516-349-9704; Telephone: 800-344-
6909 (in U.S. and Canada), or 516-576-2234.

Powder Diffraction (ISSN: 0885-7156) is published quarterly (4X annually) by the
JCPDS-lnternational Centre for Diffraction Data through the American Institute of Phys-
ics. 1998 Subscription rates: US$105. POSTMASTER: Send address changes to Powder
Diffraction, AIP Circulation & Fulfillment Division, 500 Sunnyside Blvd., Woodbury, NY
11797-2999. Periodicals postage paid at Woodbury, NY 11797, and additional mailing
offices.

Online Availability: Abstracts of journal articles published by the AIP and Member So-
cieties (and several other physics publishers) are available in the SPIN database via the
AIP online service PINET. Also available on PINET are Advance Abstracts, a current
awareness service, other physics information resources, as well as internet services
(Internet: elecprod@aip.org).

Copyright © 1998 JCPDS-lnternational Centre for Diffraction Data, 12 Campus
Blvd., Newtown Square, PA 19073-3273. All rights reserved.

https://doi.org/10.1017/S0885715600020728 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600020728


THE FASTEST & EASIEST WAY TO
ACCOMMODATE YOUR TEXTURE,

STRESS, THIN FILM,
& POWDER APPLICATIONS

RIGAKU TAKES YOU FROM BRAGG-BRENTANO
TO PARALLEL BEAM AND BACK WITH NO ALIGNMENT

D/MAX 2000 PC
X-RAY DIFFRACTOMETER

No NEED FOR DUAL 29 ARMS

No NEED TO REPLACE WHOLE COMPONENTS

R I G A K U / U S A , INC. . 199 Rosewood Dr ive . Danvers , MA 0 1 9 2 3

Phone: 9 7 8 - 7 7 7 - 2 4 4 6 • Fax: 9 7 8 - 7 7 7 - 3 5 9 4 • W e b s i t e : w w w . r i g a k u . c o m

https://doi.org/10.1017/S0885715600020728 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600020728


Ryvder Diffraction
An International Journal of Materials Characterization

Volume 13 Number 3 September 1998

CODEN: PODIE2
ISSN: 0885-7156

G. J. McCarthy

Fabrice Goubard, Daniel
Bizot, and Jean Chassaing

Fabrice Goubard, Samuel
Llorente, Valerie Delobbe,
Daniel Bizot, and Jean
Chassaing

Mark G. Aylmore, Graham S.
Walker

Winnie Wong-Ng, Brian
Toby, and William
Greenwood

B. Es-Sakhi, P. Gravereau,
and C. Fouassier

P. Gravereau, B. Es-Sakhi,
and C. Fouassier

U. Burkhardt, M. Ellner, Yu.
Grin, and B. Baumgartner

Fabrice Goubard, Samuel
Llorente, Joel Gaubicher,
Daniel Bizot, and Jean
Chassaing

S. Pratapa, B. H. O'Connor,
and I-M. Low

Dagmar Krausova, Zdenek
Travnicek, and Tomas
Ondrusek

Hector Novoa de Armas,
Armando Paneque Quevedo,
and Jose Antonio Henao
Martinez

J. A. Kaduk, B. H. Toby,
W. Wong-Ng, and
W. Greenwood

Briant L. Davis

Zong-ming Jin, Bo Zhao,
Weiqun Zhou, and Zheng Jin

Editorial: International X-ray Analysis Society Launched 131

Powder diffraction data for niobium IV hexafluorides: VNbF6 and CrNbF6 132

Synthesis and X-ray powder diffraction data for MNbF6 (M=Fe, Co) 134
compounds

The quantification of lateritic bauxite minerals using X-ray powder 136
diffraction by the Rietveld method

Crystallographic studies of BaR2ZnO5 (R=La, Nd, Dy, Ho, Er, and Y) 144

Ab initio determination and Rietveld refinement of the crystal structure of 152
Ba7Cl2F12

Powder X-ray diffraction data for Ba12Cl5F19 157

Powder diffraction refinement of the Co2Al5 structure 159

Powder diffraction data for fluorocomplexes of niobium IV: MNbF6 163
(M=Ca, Mg, Cd, Zn)

Use of Compton scattering measurements for attenuation corrections in 166
Rietveld phase analysis with an external standard

X-ray powder diffraction data for some nitrogen-donor base adducts of 171
bis(iso-propylxanthato)nickel(II)

Crystal data and X-ray powder diffraction data of two derivatives of 175
4-chloro-2,2'-iminodibenzoic acid: diethyl 4-chloro-2,2'-iminodibenzoate,
C18H18C1NO4, and dimethyl 4-chloro-2,2'-iminodibenzoate, C16H14C1NO4

Crystal structure and reference X-ray pattern of Ba4Ti10Al2O27 178

Semiquantitative XRD analysis with the aid of reference intensity ratio 185
estimates

Erratum: "X-ray powder diffraction analysis of a nonlinear optical material 188
o-chlorobenzol-benzoyl thiourea" [Powder Diffr. 12, 47-48 (1997)]

International Reports 189
Calendar of Meetings 189
Short Courses and Workshops 190

Press Release 192

Cumulative Author Index 193

_

https://doi.org/10.1017/S0885715600020728 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600020728


Mini Materi
High Performance Powder Texture S i

2 Axis Harmonic Goniometer, 0.002 or 0.00002 deg. min. step, Spinning Powder Stage
Slim-line Eulerian Cradle (Max 2 Theta 160 deg.), Residual Stress.
Glancing Incidence Attachment, Thin Film analysis, X-ray Fluorescence analysis.

Use with
any X-ray
Generator!

Light-weight
benchtop
mounting!

Total access
lift-up cover!

Software for Powder, Texture, Residual Stress ~5
Crystallography, Reflectivity, Thin Film
Energy Dispersive X-ray Fluorescence
Qualitative analysis, All for Windows.

Pie Edit System Data collection Analysis Help

! I K*"̂  ».*i • | • » A iH*a • .'•£ ' ' V^

Diffraction Technology Pty. Ltd.
Contact: Rod Clapp
Phone: 612 6242 8233
FAX: 61262428266
Internet: rod@pcug.org.au

PO Box 444, Mitchell ACT 2911
Canberra, Australia.

United States: Jerry Krause
Analytical X-ray Instrument Sales
Phone/FAX: 303 2771569
Internet: jkxray§aol.com

United Kingdom: Arthur Bagley
Hiltonbrooks Ltd.
Phone: 01477 534140
Fax: 01477535041
Internet: arthur@xrays.u-net.com

Diftech 122D Automation System , XRD, XRF, Texture

https://doi.org/10.1017/S0885715600020728 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600020728


^ pi'powerful jfivd

scientists whose work favaityes.

be read in the universal CIF

crystallographicai

400-

300-

WO-

100-

L MOO-

l " 1500-

1000-

SOD"

o-

For more information contact:

OXFORD
CRYOSYSTEMS

3 Blenheim Office Park
Lower Road

Long Hanborough

Oxford 0X8 8LN • UK
Tel. +44 (0)1993 883488
Fax. +44 (0)1993 883988

sales@OxfordCryosystems.co.uk

www.Crystallographka.co.uk

(includes free demo version)

Credit cards accepted

'ran

ions with each other and

TheifeflgwSlonof
integrate*aJ*Bcal

A crystallogr»]ii$r$cii

\ *,'T.'- ? I \ language to

\ \ Amongst mai

\ .̂ • capabilities

» * \ tobecombiiae
multi-phase

and residual

MJS

60

• Powerful X-ray ind neutron powder pattern simulation

• Flexible grapMnjf l^l displays simulations and data from files
:';; • Easy-ttHise dialogs l | |pr structures to be created and

mod1ff«%'Jn seconds "'-^•V^,

ructure l ^ l ^ r o c a l lattice displays

iVRML*1™*

: scripting language (not U T I version)

; and technical support

https://doi.org/10.1017/S0885715600020728 Published online by Cambridge University Press

https://doi.org/10.1017/S0885715600020728


Miu u

Power in Powder Diffraction!

IMAGE PLATE GUINIER CAMERA 670

a.u.

2000

1000-

90 92 94 96 Deg

Get your diffractogram data within a couple of
minutes! And get them without those bulky Ka2
peaks. Just have a look at the scan above. This
is a zoomed view of sample 1g of the
Commission on Powder Diffraction - Round
Robin 1998. The dotted line was scanned on a
conventional Bragg-Brentano instrument. It took
some 4 hours for 100° 2-Theta with 3 sec per
0.02° step. The unbroken line results from our
G670 and took 30 minutes for the same scan
range but with 0.005° step size. Not to mention
that Ka2 is obsolete.

The samples are outside of the closed, and thus
evacuable, camera housing.

The Guinier Camera 670 fits onto the Basis 601
and uses any of the Guinier Monochromators of
the HUBER Series 611/15. There are options for
the Flat Specimen Sample Oscillation Device
670.1, or for the Capillary Rotation Device 670.2
together with the Furnace 670.3 and the High
Temperature Controller 9634. The system
includes the data collection software running on
a PC. Data files of various popular ASCII types
are available for further handling.

X-RAY DIFFRACTION EQUIPMENT
HUBER Diffraktionstechnik GmbH
Sommerstralie 4
D-83253 Rimsting, Germany

Tel.:+49 (0)80 51-68 78-0
Fax:+49 (0)80 51-68 78-10

e-Mail: XHuber@csi.com
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The 8520 Shatterbox®
Puck-and-Ring Swing Mill
Scores With Consistent
Grinds Every Time

For over 30 years,
the SPEX CertiPrep
Shatterbox has been

the most
efficient way
to pulverize

up to lOOg of sample. Now the next-generation
8520 Shatterbox makes it even easier to get
reproducible grinding results, with an average
particle size down into the 10 micron range.

The 8520 Shatterbox lets you program desired
grind times with push-button ease. During

•..h

operation, the timer counts down the minutes
and seconds left in the run. A pause command
lets you halt operation at any time.

The 8520 was engineered for safety, with a secure
cam-action clamp, and an interlocking lid that
prohibits the unit from being opened during
operation. Gas shocks hold the lid in the open
position. Locking casters allow the mill to be
moved easily, and then secured in place. The 8520
is also the most versatile Shatterbox to date, with
three separate grinding speeds and a variety of
containers to handle most any type of material.

To see how the Shatterbox can meet your goals
for reproducible grinds with minimum contami-
nation, we'll test grind 3 of your toughest samples
free of charge Just call 1-800-LAB-SPEX.

CerfiPrep T
203 Norcross Avenue • Metuchen, NJ 08840 USA
732-549-7144 • Fax 732-603-9647
SamplePrep@spexcsp.com • http://www.spexcsp.com
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Get specialty beryllium prototypes with production processing in mind. ~1

Driven to perform?
Come to us. We'll put the metal to the metal.

When your production schedule is short, you want to get
it done right the first time. You can eliminate a major
uncertainty when you entrust your custom beryllium fabrication,
joining and coating to us. We'll help you shine.
Here's what we can do for you:

• Depend on us as the only fully integrated source for beryllium sheet
and foil products. All critical operations are performed in-house for
seamless excellence.

• We're your partner in joining and coating metals. When your
project involves joining a metal to a metal, you can count on us.

• Come to us for all your UHV beryllium product needs:
x-ray windows, chambers, beam pipes and more.

• Rely on our expert engineering. We like challenges. Taking your
design concept into reality would be our pleasure.

Count on usfbryourtoughjobs. Keep irtmind that we're theonly

fully integrated source for beryllium products for the analytical,

medical, and scientific industries. Challenge us with your "cutting

edge" requirements. We lookforward to hearing from you.

TEL: 510-623-1500 • FAX: 510-623-7600
E-Mail: Electrofusion@BrushWellman. com

44036 South Grimmer Boulevard • Fremont California 94538 • USA

BRUSH i\'/i
ELECTRDFUSION PRODUCTS
We're the beryllium window folks.

END & SIDE WINDOW X-RAY
PROPORTIONAL COUNTERS

LND manufactures a wide range of End
& Side Window X-Ray Proportional Counters
for your scientific and instrumentation
applications.

LND's dependable and operationally
proven detectors are designed and
engineered for a long and stable counting _ ^ _ ^ _ _
life. Our exacting manufacturing procedures and strict,
audited Quality Assurance policies meet DCAS MIL-Q
985A, MIL-E-1, and Appendix B of 10CFR50 Quality
Control Standards. All LND detectors pass a rigid,

computerized testing procedure. It's
your assurance of unequalled

performance. LND is your
source for the highest quality
radiation detectors. Call or

write for information.

3230 Lawson Blvd. Oceanside, N.Y. 11572 U.S A
Tel: (516) 678-6141 • Fax: (516) 678-6704 • Telex: 14-4563

A10

T
F

RE: X-RAY DIFFRACTION
Periodic Maintenance
Sen ice contracts for parts and labor on X-ray Systems
Periodic Alignment of Goniometers
Installation and training

X-RAY Component Repair:
Rebuild of Goniometers (includes hnron painting)
Scintillation Detector XTal replacement
High Voltage Tank repairs vacuum pumped & oil refilled

UPGRADES and MODIFICATIONS
Equipped Machine shop for special designed parts
PC Automation, for Data acquisition and Analysis of
Diffraction Scans . DOS & Mac Systems available
Safety Upgrades, new slxle auto shutters, beam tunnels,
and slit assemblies.
Sample Changers. Sample Rotation. Monochromaters.
X-ravTubes. etc

XRD XRF EDS WDS SEM
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REAL TIME X R P

Versatile diffractometers specifically designed to take advantage of

the rapid, real time data collection our advanced CPS X-ray

detectors offer.

* No scanning feature - acquire up to 120° 26 simultaneously

- Windows 95 based user friendly software

- Unique capillary devices for analysis of air sensitive materials

' - Identify materials even if only micro amounts are available -

quickly and accurately

MPD Multi-Purpose X-ray
Diffmctometer

Capillary Furnace

• Microcrystalline polymorph identification

• Newly synthesized materials

identification

• Thin films

• Electrochemistry

• Kinetic transformations

] | of ceramics

• In-Situ Measurements
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Temperature
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3D Plot 20 vs. Temperature

for information on our complete product line please contact us

inel - Z.A - CD 405 - 45410 ARTENAY (FRANCE)
Tel. (33) 0 2 38 80 45 45 Fax. (33) 0 2 38 80 08 14

E.MAIL: inel@valcofim.fr-INTERNEThttp://www.valcofim.fr/inel

inel Inc. P.O. Box 147, STRATHAM, NH 03885 (USA)
TEL. (603) 778-9161 FAX. (603) 778-9171

E-MAIL: inelinc@aol.com
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Your Software For X-Ray Analysis
Now optimized for the new, enhanced PDF database with more

than 37,000 additional calculated patterns

Software package for data aquisition and analysis:
Diffractometer control, plot modules, peak search and calibration, quali-
tative and quantitative phase analysis, profile fitting and pattern simula-
tion, lattice parameter refinement, crystallite size and micro stress.
Ready to plug to your PHILIPS and SIEMENS diffractometer hardware.

New Edition

Stand alone package for qualitative and quantitative phase analysis.
Extremely fast search algorithms for ICDD-PDF database and user crea-
ted databases. Very exact quantitative analysis using the WHOLE PAT-
TERN method.

iXTEND Extension package for most third party X-ray software. Graphic-
analytical, profile-analytical and crystallographic options.

a. wassermann
rdntgenanalytik.mefisysteme.software
P.O. BOX 2631, D-87416 Kempten, Germany, Tel. (49)0931-79515, FAX (49)0831-79930, E-mail: RMSKempten@aol.com

Grant-in-Aid
from the International Centre for Diffraction Data
The International Centre for Diffraction Data (ICDD) is interested in high quality experimental
powder diffraction patterns to add to its internationally renowned database, the Powder
Diffraction File™ (PDF®). If you had additional financial support, could you produce some high
quality X-ray powder diffraction patterns? If the answer is yes, consider applying for an ICDD
Grant-in-Aid.
A grant can be used most effectively as supplement to existing funded projects involving the
preparation and characterization of new materials, using powder XRD. Grant-in-Aid proposals will
be considered, on a worldwide competitive basis, from any qualified investigator, who can
demonstrate expertise in the preparation of high quality powder diffraction patterns.
Currently, there are two grant cycles. Proposal deadlines are

Cycle I 31 January
Cycle II 31 July

The duration of a grant is 12 months, which can be considered for renewal, again on a competitive
basis, if the first grant is completed successfully. Recipients are required to submit biannual
progress reports and must reapply every year if they wish to be considered for renewal.
For more information,please review the guidelines found at ICDD's web site: http://www.icdd.com.
An application with guidelines may be obtained by contacting the ICDD's Data Acquisition
Manager at the address below.

Ms.Therese Mauchline
International Centre for Diffraction Data
12 Campus Blvd.
Newtown Square, PA 19073-3273 U.S.A.

Telephone: (610) 325-9814
Fax: (610) 325-9823
E-mail: Mauchline@icdd.com lQDD°

A12
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Improving

yourIQ

has never

been easier !

Identification & Quantification

X R F - 1 7 0 0 X R D - 6 0 0 0

THE ONLY IMAGING

WAVELENGTH DISPERSIVE

INSTRUMENT IN THE WORLD.

THE MOST AFFORDABLE

MULTI-FUNCTIONAL X R D

INSTRUMENT AVAILABLE

Call or write today for more information:
PHONE: (914)426-6700 FAX: (914)426-6192 INTERNET: www.kratos.com

E-MAIL: XRD-6000: xrd@kratos.com XRF-1700: xrf@kratos.com ^K%. ANALYTICAL
ASHIMADZU GROUP COMPANY
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