
AMPH-IMA97 - A Hypercard program for amphi
bole classification and nomenclature based on the 
1997 International Mineralogical Association Scheme 

Mogessie, A.*, Ettinger, K.*, Leake, B.E.** & Tessadri, R. *** 
* Institut für Mineralogie-Kristallographie und Petrologie, 
Universität Graz, Universitätsplatz 2, 8010 Graz 
** Department ofEarth Sciences, CardiffUniversity. P.0.Box 
914, Cardiff, CFI 3YE, UK 
*** Institut für Mineralogie und Petrographie, Universität 
Innsbruck, Innrain 52, 6020 Innsbruck 

The !MA 78 amphibole nomenclature scheme [ I] was compu
terized and shown on a classification chart [2]. Recently the 
!MA recommended a revised amphibole scheme [3] making it 
necessary to amend the EMP-AMPH program to the new rules. 
The AMPH-IMA97 program allows single input or automatic 
input of as many amphibole analyses as are available following 
a set input formal. There are three options for dealing with each 
amphibole analysis: 1) wet chemical analyses can be calculated 
to 24(0,0H,F,Cl); 2) analyses with determined FeO and Fe203 
but without H20 can be calculated to 23(0) and 3) electron 
microprobe analyses calculated to 23(0) with IMA 97-recom
mended normalisation for Fe2+ and Fe3+ values. Deer. Howie 
and Zussman's listing of over 500 analyses [4] have been typed 
into an Excel sheet, automatically imported and calculated by 
the three above options. in order to test the program. The first 
comprehensive lest of the third option shows it to be very 
successful for estimating Fe2+ (R2 = 0.88) but less successful 
for Fe3+ (R2 = 0.42). Problems in the normalisation of electron 
microprobe analyses of sodic amphiboles for Mn2+ _ Mn3+ and 
Fe2+ - Fe3+ emerged and because Mn3+ is a classifying para
meter, the program has been modified for sodic amphiboles. 
The program is accompanied by a new coloured amphibole 
classification chart. 
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Industrial applications of the high Tc superconductors disco
vered since 1986 [ l] have emphasized the importance of the 
Bi-Pb-Sr-Ca-Cu-0 system. Precursors with a chemical compo
sition within this system, containing mainly Bi(Pb)-2212 and 
additional phases, are used to produce highly pure Bi(Pb)-2223 
multifilamentary tapes by the powder-in-tube (PIT) technique 
[2]. Phase assemblage and microstructure in such supercon
ducting tapes are responsible - aong others -for the critical cur
rent density Je· But there is still a lack of suitable charac
terization tools for these attributes. 
X-ray diffraction analysis combined with Rietveld refinement 
[3] was applied to fully processed Bi(Pb)-2223 multifilamen
tary tapes for quality control purposes. Reietveld refinement of
fers new possibilities for accurate quantitative phase analysis, 
description of preferred orientation and determination of 
crystallite size by X-ray powder diffraction within a few 
minutes. 
Phase content of the Bi(Pb )-2223 and additional phases in fully 
processed tapes was investigated in dependance of various sint
ering times, temperatures and oxygen partial pressures. Addi
tionally the degree of texture of the Bi(Pb)-2223 phase was eval
uated by calculating the Lodgering factor with all observed in
tensities determined by Rietveld refinement. Influence of the 
crystallite size on the superconducting properties can be ex
tracted from FWHM parameter. 
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