Powder

Diffraction

H. Toraya The Determination of Direction-Dependent Crystallite
Size and Strain by X-Ray Whole-Powder-Pattern Fitting 130
D.L. Bish and Comparison of a Solid-State Si Detector to a Conventional
S.J. Chipera Scintillation Detector-Monochromator System in X-Ray
Powder Diffraction Analysis 137
E.E. Armstrong and The Use of Fourier Self-Deconvolution to Resolve
D.G. Cameron. Overlapping X-Ray Powder Diffraction Peaks 144
T.C. Huang et al. A Study of the Superconducting La, SR, CuO, System
by X-Ray Powder Diffraction 152
G.J. McCarthy and X-Ray Diffraction Data for SnO,. An Illustration of the
J-M. Welton New Powder Data Evaluation Methods 156
R.K. Corbett Limiting Factors for Diffraction in the Gandolfi X-Ray
Camera: A Discussion 160
J. Via et al. Crystal Data for [Cu(Cu;;H,;N3)X,]-nH,O [X'=NCO
(n=1); NCSe and N; (n=g)] Compounds 162
A. Elfakir, Crystal and X-Ray Powder Data for Three Orthovanadates
J.P. Souron, and M Th, (VO,); (M = K, Rb, Cs) 165
M. Quarton
F.N. Blanchard X-Ray Powder Data for Tetracycline-urea Tetrahydrate,
and GJ. Palenik CygH3N,O, 3 and Tetracycline Hexahydrate,
CyoH, N,O4.6H,O 168
F.N. Blanchard X-Ray Powder Data for Mellite 172
Wu Bolin and Crystallographic and X-Ray Powder Data for CagZnSi,O,4Cl,,
Shang Wei a new Compound in the System CaO-ZnO-Si0,-CaCl, 174
International Report 175
Calendar of Meetings 176
Short Courses and Workshops 177
Computer Comments 178
Commercial Announcements (Software) 186

(e,

Volume 4 Number 3 September 1989
Powder Diffraction  An international journal of materials characterization

https://doi.org/10.1017/50885715600016572 Published online by Cambridge University Press


https://doi.org/10.1017/S0885715600016572

SIEMENS

Ask for performance - ask for the
new D 5000 x-ray diffractometer

Detector configurations include:
+ PSD (Position Sensitive Detector).

* Solid-state detector for improved detector efficiency.
+ Std. scintillation counter.

Complete set of

attachments for

specific applications:

» Eulerian cradle for
texture.

+ Open Eulerian

cradle for texture/
stress.

e

s + Automatic sample
3 changer.
o * High and low
temperature
< v stages.

* Programmable
sample rotation.

Versatile o lﬂlg =

goniometer design:

 Operates in horizontal or
vertical mode for reflection or
transmission measurements.

+ Converts from 6:26 geometry
to 0:0 in your lab.

« Converts to parallel beam.

Available with
computer controlled
variable aperture
slits in incident and
diffracted beam
paths to control
Fully. automated design: (rje'z\c/j?xrg; g:il?gnr?)und.
* Microprocessor control of data

collection.
* Host computer for

experimental setup and data

analysis.

For maximum performance in your lab, Siemens has engineered a new generation of x-ray diffractometer
designed to meet your requirements. The D 5000 features a new goniometer design manufactured to the strictest
tolerances. Complete with application specific attachments and advanced software routines, the D 5000 has the
precision and flexibility to outperform other systems in every x-ray application.

Your Solution is Siemens

In USA & Canada contact Siemens Analytical X-Ray Instruments, Inc., a joint venture of Siemens & Nicolet.
6300 Enterprise Lane « Madison, WI 53719-1173 « Tel. (608) 276-3000 « FAX (608) 276-3015 '
Worldwide Contact: Siemens AG, Analytical Systems E 689 « D 7500 Karlsruhe 21 « P.O. Box 21 1262 « Federal Republic of Germany « Tel. (0721) 595-4295
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Look into uPDSM.. . .
It’s more than accuracy. It’s performance.

Performance makes uPDSM the one search/
match software system that approaches universality.
It’s the result of many years of research into putting
all the complexities of qualitative XRD analysis in a
single system for your personal computer—and
now we’ve added graphics with a power that
matches the unparalleled performance that
established uPDSM’s reputation.

The utility of function and clarity of content
in uPDSM’s graphics go beyond merely attractive
presentation, to give you a valuable addition to
the analytic power uPDSM puts at your finger tips.
With options that include fully integrated CD-ROM
PDEF-2 retrieval, direct instrument control, data:

acquisition, and diffractogram analysis, uPDSM
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gives you a flexibility of application to match the
power of its performance.

The universal applicability and continuing
enhancement of uPDSM reflect the evolving tech-
nology of a company dedicated to software innova-
tion. And you realize the results of Fein-Marquart’s
commitment to progress through a continuing
update policy that keeps you at the state of the art.

Look into uPDSM. It takes you beyond accuracy
into the next generation of search/match
performance.

Fein-Marquart Associates, Inc.
7215 York Road - Baltimore, MD 21212

(301) 821-5980 PD-2
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Address City _

|
I
INDUSTRIES, INCG. | State - Zp
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|
|
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THE CHOICE OF THE FUTURE

SIMULTANEOUS XRD

OVER 120° - 2 THETA

- FAST - ACCURATE - RELIABLE -
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12, avenue de Scandinavie

FAST DIFFRACTOMETER

CRYOSTAT - FURNACE - SAMPLE SPINNER -

AUTOMATIC SAMPLE CHANGER - and
X-RAY GENERATOR etc...

SILICON X = CuKaq
i i T
|| | | H
| i 4 ACCESSORIES :
L1 I | *jﬁ |
| ! 1 ny o

APPLICATIONS :

POWDER, STRESS, and TEXTURE WITH
MATCHING SOFTWARE

91953 LES ULIS CEDEX FRANCE
PHONE 33 (1) 69.86.13.30-FAX 33 (1) 69.86 14 19

TELEX 603965

ASK FOR MORE INFORMATION AND ADDRESS

OF OUR REPRESENTATIVE IN YOUR COUNTRY
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Powder
diffraction
isourspecialty:

In fact, it’s all we do.

That's why we can deliver all those technological advances others
have been promising. And we give you the largest selection of soft-
ware there is. That’s also why Scintag users enjoy the kind of after-
sale support that helps them realize substantial returns on their
investment, year after year.

Take our solid-state detector as an example. Its routinely avail-
able on the PAD V system, and it works for both horizontal and
vertical configurations.We were the first to offer time averaged and
signal processing data collection schemes for routine analysis. No
one else comes close to our true microstep data collection technology
(1°=3200 steps). Our continuously variable radius goniometer
remains unique. :

Peruse our software offerings, and you'll see how weve translated
our powder diffraction expertise into practical solutions. In pack-
ages that solve everyday problems and address specialized needs for
metallographic, crystallographic and thin film applications.

To help our users apply this advanced technology to their analy-
tical problems, Scintag maintains the best customer support program
in the industry Through a combination of applications assistance
and fast service turnaround, our users are able to fully exploit the
capabilities of our systems.

Contact the powder diffraction specialists today. Better yet, ask for
a demonstration, and see for yourself.

Scintag, Inc.

3350 Scott Boulevard, Building 52
Santa Clara, CA 95054
(408) 748-8544 TLX 171132
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Finally.
An affordable;

easy to operute

The ccquns ion pack
The Databox is d steppi
. data collection s

“to control your diffract , ‘
space of a two-wide NIM module Just fcalk to

from a'.computer terminal or your PC using an '

| _incredibly friendly command Icnguoge ond
| allyour data acquisit

uy
MDI's Peak Idenhﬁcohon and Micro:ID

(or compatible), giving you a complete x-ray|
control, acquisition, and analysis system;

The bottom line:|

Search/Match software to run on your BMPC |

For well under $5000, the Dotobox will
fully automate your xray equipment. Add

“the analysis software, and the total cost
is just over $10,000. | |
Finally. A system with proven rellobnn‘y
and peformance at a reasonable price.
To learn more, contactus af:

Radix Instruments

1019 Stratford Ave.

South Pasadena, CA' 91030
(818) 441-5351 \
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I ¢c u av a CD-ROM!

Then u need MICRO-ID Plus from MDI to complete
the picture.

Our full-file, Search/Match program for the PC is fast
and accurate.

And we have other PC software for your materials
characterization needs.

Contact us at

Search/Match Spectrum Processing D

Pattern Simulation Cell Refinement I

Peak Finding Indexing

Laue Simulation  Profile Fitting gﬁ‘.T Bor 7o ATAs INC.

And more ... e e PD7

Complete Debye-Scherrer

u er Powder Camera Systems
Accessories, and Film

Two Siizes: 1146mm camera, 57.3 camera ¢ Gandolfi “Single Crystal Randomizer”

Easy tQ load and unload in the darkroom, * Sturdy Vlewmg Stand and Il!uminator
the c;ameras are precision manufactured * Precision Film Punch and Trimmer
with no screw-on components. The col- ¢ Universal Track and Tripod Mount
limator and beamtrap are accurately ¢ Large Inventory of Capillary Tubes

secured in position magnetically and * Large Inventory of Kodak 35mm Film

a removable sample holder permits ¢ Film Measuring Device and Illuminator
insertion of the specimen sample : :

outside the body of the camera.

Guinier Camera for transmission
and reflection photographs is also
available.

1146mm Powder Camera with optional view-
ing stand, illuminator, and Gandolfi “Single

Crystal Randomizer” which is interchangeable Simpliﬁed Specimen Line-up and
with standard powder sample holders

. Reads accurately to 0.07mm and
Darkroom Handlmg Procedures eliminates eyestrain

Offer the Ultimate in Convenience

Manufacturers of Fine X-Ray Diffraction Charles éupper Company
Equipment For Over 45 Years 15 TECH CIRCLE, NATICK, MA 01760, U.S.A.

TELEPHONE: (508) 655-4610
1-800-323-9645
PD8
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PC-PDF

The Powder
Diffraction File
on CD-ROM

A B C
Minerals Si compounds Strong line

SearCh on key at 3.34£0.028
fields within 7,
the data base. 510

2895
3544
A+ B A+B+C
Search on
combinations
of fields.
1004 97

Display results within seconds.

PC-PDF, a low cost personal computer based system, makes the entire Powder
Diffraction File available on a single CD-ROM disk...and, through use of optimum
packing and access algorithms, displays results within seconds.

¢ Use with an IBM —XT or equivalent system.

¢ Annually updated disks will be made from the full data base and will include all
additions and corrections.

* Space saving: One disk contains data equivalent to a file cabinet full of Data Cards.

You can now enhance your present system for search, retrieval and display.

For additional descriptive material and ordering information, contact:

JCPDS-International Centre for Diffraction Data

1601 Park Lane, Swarthmore, PA 19081-2389  USA [

(215)328:9400  Telex: 847170

» PD-10
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The smallest, lightest, 3kW x-ray
generator

The MAX3100 x-ray generator will
power virtually all anode grounded
x-ray tubes commonly used in
wavelength dispersive fluorescence
and x-ray diffraction applications. 10.50"
Numerous built-in safety features 259
prevent system damage and

maximize x-ray tube life.

s

: 483 mm\{ WEIGHT: 72 Ibs., 32.7 kg.
SPECIFICATIONS:

Maximum power output: 3 kW
Maximum output voltage:  -60 kv DC
Maximum emission current: 50 mA

Output connector: Federal 3 pin, L&S tied together
Voltage stability: Better than .01% for * 10% line voltage variation.
Emission Current Stability:  Better than .01% for = 10% line voltage variation.
Input Voltage: 200-240 VAC 3-phase 50 or 60 hz 5-wire Delta or WYE
system
Filament voltage: 0 to 12 VAC, 72 watts maximum.
Ripple: Maximum—.1% RMS
Typical—.05% RMS at full load and maximum current
Efficiency: Better than 80%.
Cooling: Forced air cooled.
Warranty: Two years—return to our factory.

cAmerican Instruments, division of inel inc.

50 CAMPUS PLAZA DRIVE, EDISON, NJ 08837
Analytical X-Ray Equipment

Phone: (201) 417-0070 Fax: (201) 417-0430

CALL FOR OUR FREE BROCHURE WITH COMPLETE SPECIFICATIONS AND DETAILS
Powder Diffraction, Vol. 4, No. 3, September 1989
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Master the basics of this powerful analytical tool

X-RAY
POWDER ==
DIFFRACTION

An Audio Course produced by the American Chemical Society

addresses basic principles, but also details techniques and procedures used in X-ray powder
diffraction. Beginning with a general overview and ending with a discussion on the
use of PDF for qualitative phase analysis, this course covers information on all
the key subject areas of this analytical method.

WHAT YOU'LL LEARN

In just a few short hours, you'll gain an understanding of new theories,
applications, and techniques. Learn how to set up, align, and run the
instrument; how to set up and run diffraction experiments; and how to
prepare samples for analysis. Gain a better understanding of how to perform
qualitative phase analysis and how to interpret X-ray diffraction data. Plus,
these topics will add to your overall understanding:

® principles of X-ray powder diffraction
® instrument selection and parameters

® sample preparation for X-ray diffractometry

® data evaluation

e qualitative methods cawrow rree. 1-800-227-5558!
HOW YOU’LL BENEFIT In Washington DC area call (202) 872-4363!

Because this course teaches you the basic O+‘-R-D-E-*R F-O0+-‘-R-M
principles involved, you’ll improve your on-
the-job effectiveness . . . get better data
from your X-ray equipment . . . perform
analyses faster and more accurately . . .

From geology to solid state chemistry, here is an easy-to-use audiocassette course that not only

Send this Order Form with your payment or purchase order to:
American Chemical Society, Distribution Office, Dept. 06
PO Box 57136, West End Station, Washington, DC 20037

learn special techniques for qualit?tive Oty. Uspﬁcia" %,’;2:‘ A,’;:::Z:,,

phase identification . . . and more! X-ray Powder Diffraction (Cat. No. A5) _____ $44000  $528.00 $

ABOUT THE COURSE AUTHOR Additional Manuals — $3500 $4200 $

Ron Jenkins, JCPDS-ICDO, Swarthmore, o . Total enclosed: %
. Lo Ship to: Bill to:

Pennsylvania, was formerly Principal Name Name

Scientist, Philips Electronic Instruments. T .

He has been actively involved in the Organization Organization

application of X-ray spectrographic and Address Address

diffraction techniques and has published

six books and more than 100 papers on City, State, Zip City, State, Zip

these methods. Phone Phone

UNIT (Catalog No. A5)

This audio course comes with four
audiocassette tapes (that’s 3.7 hours

Methods of Payment:
[] Payment enclosed (make checks payable to ACS). [] Purchase order enclosed. PO #
(J Charge my [J MasterCard/VISA [] American Express [] Diners Club/Carte Blanche

L . . Account #

listening time) and a 153-page manual— Fsoi Interbank
packaged in a convenient reference-shelf pires nterbank #
case. Name of Cardholder

US & Canada: $440.00; export: $528.00. Is,‘f(‘)‘;z“re

Additional manuals: $35.00 each, US &

anada $42 00 each export Orders from individuals must be prepaid. Please allow 2-3 weeks for UPS delivery. Foreign payment PD-12
must be made in US currency by international money order, UNESCO coupons, or US bank draft.
; 0. 3, September 1989 XI
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Introducing the world’s fastest,
high resolution powder diffractometry system ...

The new PDS120 is a complete, integrat-
ed system that provides superior results
quickly and easily. It is the product of
close cooperation between Enraf-
Nonius, the world-leader in single-
crystal X-ray diffractometry, and Inel, the
manufacturer of a unique curved posi-
tion sensitive detector.

Unique, patented anode offers
superior results

The anode wire of traditional linear de-

tectors has been replaced by a patent-

ed blade anode. Its mechanical stability

guarantees improved resolution and a

better signal-to-noise ratio, allowing fast

i simultaneous data acquisition over a
large angular range. The standard sys-
tem comprises:

The advanced CPS 120 detector

% excellent resolution, count rate and
efficiency

* wide, 120° aperture

% ideal for many applications: rapid
phase analysis, thin film, kinetic and
phase transition studies, etc.

The field-proven FR590 X-ray
generator

* reliable, compact and versatile

% advanced HF inverter technology
% processor controlled

* 3 kW, highly stabilized

% comprehensive safety features.

A simplified goniometer

% horizontal or vertical version

% expanded application possibilities

% optional high- and low-temperature
attachments

% optional sample changer.

User-friendly software

% for data transfer, calibration, peak
search and analysis

the PDS 120, from Enraf-Nonius ™ 5ici: "™

Worldwide user support

Enraf-Nonius is a world-leader in the field of X-ray diffraction. It can offer the user a complete range of instruments and accessories including;
X-ray generators, diffraction cameras, low- and high-temperature attachments and control equipment, and complete structure determination
diffractometer systems.

Ask for more information today! B.V. Enraf-Nonius Delft Enraf-Nonius
PO. Box 483 390 Central Avenue, Bohemia
I/\l ' 2600 AL Delft New York 11716
K\I\l THE NETHERLANDS USA.
ENRAF Tel: (015) 698500 Tel: (516) 589 2885 PD-13

NONIUS Fax: (015) 619574 Fax: (516) 589 2068
Y Tix: 38083 Tix: 2960250
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Second Announcement...

The first international congress on X-ray Analytical Methods for
Materials Analysis will be held in Honolulu, August 12-16, 1991,
at the Hilton Hawaiian Village.

Congress Theme...

The major thrust of this meeting will be related to the practical aspects in-
volved in X-ray methods for materials analysis. This will be in keeping with
the tradition of the Australian X-Ray Analytical Association (AXAA), the
Denver X-Ray Conference and the X-Ray Chemical Analysis Group of the
Japan Society of Analytical Chemistry.

To be discussed will be the use of X-ray methods based on Powder Diffrac-
tion, Fluorescence, Surface Analysis, Absorptiometry, Column Electron Dif-
fraction and Thin Film Characterization by X-ray Diffraction, and Trace
Analysis and Thin Film Characterization by X-Ray Fluorescence.

A two day pre-congress workshop program will be held at the University of
Hawaii at Hilo, on August 8 and 9.

PICXAM is organized by:
The Australian X-ray Analytical Association
The Denver X-ray Conference

X-ray Chemical Analysis Group/
Japan Society for Analytical Chemistry

PICXAM is cosponsored by:

The International Centre for Diffraction Data
The University of Denver
The University of Hawaii

PICXAM

Pacific-International Congress on X-Ray Analytical Methods

PD-14
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A new class of diffractometer with
X-RED

X RED... an X Ray Electronic Diffractometer
based on a Curved Position Sensitive
detector ranging 120 degrees with a
resolution of better than 0.03 dg.

and its associated electronic, X-ray
generator, water refrigerator unit,

all included in an indipendent X-ray

proof cabinet. Of course linked to a

PC Olivetti Computer with its fine

graphic performance, to display in real

time a diffraction pattern. And more,
automatic sample exchanger for capillaries,
liquid, high, low temperature attachment.
X-RED - CAN SAVE YOU A LOT OF TIME
IN DATA COLLECTION SPECIALLY IN THE
FIELD OF ROUTINE POWDER AND
AMORPHOUS MATERIALS ANALYSIS.

O—L> 3 |
ITAL Il l: S C | |
TRUCTURES
’i/’ PD-15

38066 RIVA DEL GARDA - Zona Industriale Baltera (ITALY) - Tel. 0464/553426 - Telex 400278 RIVTOUR

EXpand your x-ray
diffraction capabilities —
not your overhead.

Whether you just need services or your XRD lab
is on “overload,” IC Laboratories provides every
testing service and advanced capability you need
in qualitative or quantitative x-ray diffraction
analysis — from austenite to zeolites, from qir filters
to thin films. You are assured of rapid turn-around of
results — as little as 48 hours — because IC Labs is
one of the most highly automated commercial labs
in the US., with knowledgeable personnel ready to
address all your applications. For a copy of our
technical prospectus, contact IC Laboratories.

IC Laboratories

Post Office Box 721
Amawalk, New York 10501
(914) 962-2477

We're the Specialists in XRD PD-16
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%
SIETRONICS |

SieRay 112

Automation for

X-ray Diffractometers
(For a lot less than you thought)

® Fit a stepping motor to a manual powder diffraction goniometer, with standardised kits available for
most models. Alternatively an existing stepping motor can be utilized.

® Use your existing counting electronics, or purchase the SieRay 112 with built-in counting electronics
(as pictured above), AND a new detector if necessary.

® Speed up your data reduction with automatic background stripping, peak finding and on-screen
editing. There's even a manual peak finder for difficult cases.

® Experience the power of having the JCPDS® data base on-line, via Fein-Marquart Associates
“uPDSM™® or using “SIROQUANT”® pattern synthesis/stripping quantitative software.

® Extend your automation by controlling auto sample loaders or driving multiple goniometers from the
one interface. Versions of 112 software are also available for other XRD microprocessors.

® Consider the SieRay 113 automation for x-ray spectrometers — just as flexible and versatile as the
SieRay 112 and just as cost-effective.

® |nstallation and commissioning available — or do it yourself in 1 day for a SieRay 112.

SIETRONICS PTY LIMITED

P.O. Box 84, HAWKER, A.C.T, 2614 AUSTRALIA
k PD-17 Phone: (062) 51 6611 : Telex AA62754 : Fax: (062) 51 6659 /

X-RAY DIFFRACTION
SERVICES

Structure » Method Development

Determination + QC/QA Testing
« Unit Cells . = JCPDS Search

« Struchire Solution + Quantitative Studies
+ Absolute Configuration Support Services

. * Quantitative Elemental
Material Analysis

Characterization - Mass Spectrometry

Phase Identification « Scanning Electron
Percent Crystallinity Microscopy/EDX
Polymorphism * Auger Electron
Hydrated/Solvated Forms  Spectroscopy/SIMS

- ONEIDA One Halsey Road
RESEARCH Whitesboro, NY 13492
SERVICES, INC. Phone (315) 736-3050
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Editorial

I am pleased to announce that Jan W. Visser has accepted
the position of Editor for the European area beginning
immediately. He will be replacing J. (Hans) L. de Vries
who has been the Editor for the last two years.

Jan Visser recently retired as the Head of the X-ray
Department at the Technisch Physische Dienst TNO-TH,
a position he held for many years. He has produced many
papers on the characterization of crystalline compounds,
but he is best known for his computer program for index-
ing powder patterns of new crystalline compounds. This
program was an outgrowth of his association with P.M. de
Wolff in the 1960’s, and it has seen twelve revisions in the
last 25 years.

My introduction to the value of this program came in
1981 when we were doing a JCPDS test of peak-finding al-
gorithms. I created several sets of simulated diffractome-
ter traces which contained peaks from two hypothetical
crystalline materials with added background and statisti-
cal noise. Using the Delft peak finding routine and the in-
dexing routine, Visser solved three of the four test sets
and found the unit cell for both components. The fourth
set was so noisy, that it was hard to even locate the peaks.
No one else ever solved one of the test sets. I was
impressed.

Visser has directed the “Delft Associateship” for
around 15 years. This project was one of the pattern-
producing Grants-in-Aid sponsored by the JCPDS-
International Centre for Diffraction Data. An average of
20 patterns were produced each year which are some of
the highest quality patterns in the Powder Diffraction File.
His experience makes him eminently suitable to be an Ed-
itor of Powder Diffraction.

Hans de Vries studied under Professor C.H. MacGil-
lavry at the University of Amsterdam and did graduate
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work at the Pennsylvania State University. He played a vi-
tal role in the powder diffraction method in Europe in
the 1950’s. In addition to directing the X-ray Diffraction
Laboratory for N. V. Philips in Eindhoven, The Nether-
lands, he lectured all over the world on X-ray methods for
materials analysis. He officially retired in 1985.

Hans de Vries has initiated the editorial activities in
Europe over the last two years and has helped establish
Powder Diffraction as the primary journal in its field. He re-
luctantly agreed to accept this responsibility while the
journal staff was being formulated and will now relinquish
these duties to retire fully. The whole staff of Powder
Diffraction would like to express its thanks for his assis-
tance during this period and wish him a long and well
earned retirement.

There is another change that will be initiated in this
issue of Powder Diffraction. The title of the “Departments”
section has been changed to “International Report” to re-
flect the goals of this section. Helein Hitchcock will con-
tinue as the Editor of this section with regional corre-
sponds Jaroslav Fiala and Tony Raftery covering Eastern
Europe and Australia respectively. I should indicate that
these two “appointments” are not really new. They have
been contributing items for some time. We are now struc-
tured to recognize these contributions and encourage
others with information on meetings, courses, and other
activities of interest to crystallographers and diffractionists
to supply the information to Helein Hitchcock.

Deane K. Smith
Editor-in-Chief
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