
" ' 
UNCLASSIFIED 

ISC- 906 

UNITED STATES ATOMIC ENE1lGY COMMISSION 

Tabulation, Bibliography, and Structure of Binary 

Intermetallic Compounds. III. Compounds of 

Copper, Silver and Gold 

by 

H. H ~ Klepfer, H ~ E. Shoemaker, J. D. Greiner, 

M~ L.... Moller and J. F. Smith 

September 9, 1957 

Ames Laboratory 
at 

Iowa State College 
F. H~ Spedding, Director 
Contract W-7405 eng-82' 

UNCLASSIFIED 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



2 ISC- 906 

This report is distributed according to the category Met~llurgy and 
Ceramics, as listed in TID-4500, January 15, 1957. 

This report was prepared as an account of Government sponsored work. 
Neither the United States, nor the Commission, nor any person acting 
on behalf of the Commission: 

A. 

B. 

Makes any warranty or representation, express or implied, with 
respect to the accuracy, completeness, or usefulne::;::; uf .tht;: , in.­
formation contained in this report, or that the use of any in­
fnrmAtionJ apparatus, method, or process disclosed in this 
report may not ini'rJ.nge prJ.vately owned righto; or 

Assumes any liabilities with respect to the use of, or for 
damagca rcoulting from the uoo of any information, apparatus~ 
method, or process disclosed in this report. 

As used in the above, "person acting on behalf of the Commission" includes 
any employee or contractor of the Commission to the extent that such 
employee or contractor prepares, handles or distributes, or provides access 
to, any information pursuant to his employment or contract with the 
Commiaaion. 

Printed in the U . S . A ~ Price 30 _..::;....._ cents. Available from the 

Office of Technical Services 
U. S . Department of Commerce 

Washington 25, D. C. 

' , 

' · 



' 
ISC-906 

TABLE OF CO"NTEN"l'S 

Part I~ Tabulation of Compounds • 

Part II:: References 

Part III~ Structure Details • 

. . . 
5 

27 

37 



ISC-906 

~his report is the third in a series. ISC-795, the fir~t in ~nis 
series, listed the compounds of lithium, sodium, potassium, ~nd rubidium; 

ISC-812, the second in the series, listed the compounds of beryll~um, 

magnesium, and calcium. 

I 



CRYSTAL 
COMPOUND · CLASS 

Cu 

CuAu 

CuBe 

CuBe 

CuBe 

cubic 

tetrag­
onal. 

cubic 

cubic 

tetrag­
onal 

mono­
clinic 

cubic 

cubic 

PART I: TABULATION OF CbMPOUNDS s 
LATTICE 

PARAMETERS(i) STRUCTURE REMARKS 
REFER~ 

ENCES 

a=:). 751 
(25 a/o Au) 

a::3.964 
<::::3 .671 

(SO a/o Au) 

a:2• 703 
t!J.007 

a~2. 79 
Cm:2.S4 

a:2 ~54 
b:2~.54 
c:::3. 24 

c.( :dj_502_51 

a~.952 
(at CuBe2) 

112 

LlO 

A2 

B2 

Cl.5 

ClS 

Parameter at roorn.ternpera= 240 
ture; measurements were made 
using a high temperature 
vacuum camera. 

Superlattice: ordered f.c.c. 
·lattice.be],ow 396°C; from 18-

I'V37 a/o Au at 2.5°C. 1,2 

Superla.ttice: .ordered f ~c. 
lattice below 424°C; from 
,v37-70 a/o Au. 1,2,3 

Exists above .57.5°C; dis- 235 
ordered atomic arrangement. 

X=ray powder data, with com.­
parison of observed and·cal~ 
culated intensities; some dis­
ordering noted; after anneal- 7, 
ing at 830°C. for two hours 236, 
completely ordered. 237,238 

Intermediate phases during 
precipitation; single crystal' 
X=ray data. 236 

II 236 

Maxi~m solubility range CuBe2 
.-.....CuBeh at 933°C; at room 
temperature ranges from CuBe2 35 .-..euBe4; maximum in liquidus" 
o·ccurs at CuBe3; structure deter= 
mined at CugBe of lg2.3.54; x-ray 
powder data, with comparison of 
observed and calcu~ated Ln- 4, 
tensities. 5,6,7 

Thermal analysis, x=ray powder 
and microscopic data; congruent 

0 m.p. 819 C. 9,213 
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COMPOUND 

CuZn 

CuZn 

cuzn5 

CRYSTAL 
CLASS 

ortho­
rhombic 

hexag­
onal 

cubic 

cubic 

cubic 

hexag­
onal 

cubic 

LATTICE 
PARAMETERS.(.~) STRUCTURE .REMARKS 

REFER~ 
.ENCES 

a~5e284 
be9o07 
c~8o25 

a:5o092 
c~.o86 

aa2o95li. 
(46~2 a/n Zn) 

LD~~~~ 
Fddi!7 

ffi~h-= 
' 

c6 I Tilrfl!Y' 

B2 

A2 

ai58 .. 879 D82 
(64o7 a/o ln) 

ai.:2~ 75 A3 
; c::4o30 

(80 a/o Zn) 

Thermal analysisj x-ray powder 
and microscopic data; congruent 
mopo 588°Co l0j218 

Originally reported as Cu4Ca;; 
_thermal analysis, x-ray powder 
and microscopic data. 11,12 

StrU:cture beiow 450°C ;; thermal 
analysis» x~ay powder and 
microscopic data. lJ 

37 

Decomposes peritectically 56 
0 . 

at N 830 C; thermal analysis, 
x-ray ppwder and microscopic 
data by many investigators. 

Stable al:)ove 560°C; decom .... 
poses peritectically at 

0 - . 
700 C; thermal analysis, 
x=ray powder, micrpscopic and 
othe'r data by many_ invest-
igators. ; 13,14 

Decomposes peritectically a~ 
6oo0c ;; thermal an~ly'sis, x-ray 
powder, mic:;roscop1c and other 
data by many investigators. 13 

X-ray powder data; line com­
pound; decomposes peritecti­
cally at 549°C. 15 

Decomposes peritectically 
at 547°C; phase diagram. 15 

x-ray powcier data. 

Deco~poses peritectically 
at 397°C;. phase diagram. 62 

· Decomposes peri tectically 
at ll5°C. 17 

·~-~~ phase, N Cu 3Hg; decomposes 
peritectica~ly at l50°C. 68 



CRYSTAL 
COMPOUND CLASS 

CuLa 

cU:ce 

cubic 

hexag­
onal 

ortho­
rhombic 

hexag­
onal · 

LATTICE 
PARAMETERS {A) STRUCTURE. R.EMI\RKS 

7 

REFER­
ENCES 

a:9o425 

a:5 .1.79 
c:4.124 

a:8.,o8 
b:5·.09 
c:l0ol7 

a=5.151 
·c::4.140 

D82· 

LD~h-­
c6lmril!!il 

\ 

Lfi~~--
P.nmg 

ml . 
fJ.J6 -­- h 

; 

C6/rrurril 

Xor~ single crysta.l data. ·18 

Actua;Lly La.( Cu1, 8La0 2) by . 12 
structural worRJ line com-

. oc pound; congruent m.po 902 , 

Line~compound; decomposes 
peritectically at 793°Co· 70 

Line compound; congruent m.po 
834°C; thermal analysis and 
microscopic data. ?0 

Line compoundJ decomposes 
peritectically at 551°C; 
thermal.ana~sis and micro-
scopic datao , 70 

This space group is correct it 
structure is centrosymmetric; 
lin5 co~pound; congruent IDoPo 
940 C; phase diagra~; x-ray · 
powder data. · 57 

·Ce(Cu4.8Ceoo2); line compound; 
decomposes peritectically at 
780°C ;. phase diagram;. x~ray 
powder data. . . 57,58 

Line compound; congruent m~po 
820°Cj phase diagram. 66· 

Line compound; decomposes 
peritectically at 515°Cj 
phase diagram. 66 

Phase diagram; line compound; 
congruent m.p~ 962°Co 64 

Phase diagram; decomposes 
peritectically at 824°C. 64 

Phase di'agram; congruent 
ffioPo 841 Co 64 
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CRYSTAL 

COMPOUND CLASS 

CuPr 

Cu~],.4 
Cu32Al19 

Cu.Al . 2 

cubic 

cubic 

ortho..:.· 
rhombic 

cubic 

cubic 

cubic 

hexag­
ona] 

· ortho..:.· 
rhumbic 

tetrag­
onal,. 

LATTICE 
PARAMETERS (i' STRUCTURE REMARKS 

REFER­
ENCES 

a:;:2o95 

a:4~5.2 
b;6~2l, 
c=4 • .2J 

a::B c. 7 

a:.{3,. 7040 

A2 

1 /C2 -=:~ ..,. v 

P2~ 

a:8. 70Je8. 722 
(for.psaudo­
cubic cell) 

:a~ao 
c:;l.O.OO · 

a.~c.1o 
b::;l2 .o 
C~o6~ 

Cl6 

Phase diagram; decomposes 
peritectically at 563°c.· 64 

Thermal analysis·afid micro- 20 
scopic data,; complex structure. 

x~ray powder data; disorder-, 68, 
ed structure. 230,231 

x~ay powder data; ordered 
structure; on further c'ool.inJ~ 
qf alloys< 13.1 w/o Al, ~ ." 
::; L1·ucture transforms to a /3' .. 
structure which is a distort-- 68, 

. , j 

cd ~ 3tructure(Cu2Al);: fj can 2)1!>, 
be converted to I' by mechan- 231, 
ical deformation~ 232,233 

X~ray powder and single crystal 
dn.t.;:t; samples quench~d from 
850-890°C; pseudohexagonal . 68, 
cell with a:::::? .• 6o; c~o23. 232,233 

Decomposes peritectically 
at 873°C. 68 

Stable > 963° to Nl030°Co 21,22 

S Lr·uc t.ure can be described as a 
deformed Y ..;brass Lyi,.H:J; de­
comgoses peritectically ~t 
690 Co · 68 1 71 

Decomposes peritectically at 
59G°CJ x-ray powder data; 
pha~e diagram. 23 

Thermal analysis, powder x-ray 
· and microscopic data; decom- 23 

posuo peritectical~ at 626°C. 
. 0 

Congruent m •. p. 5515 C; thermal 
analysis, x .. ray powder and 
micros.copi'c datao . 9 



CRYSTAL 
COMPOUND CLASS 

CujGa 

hexag­
onal 

cubic 

cubic 

tetrag­
onal 

Cu4In · · cubic 

Cuin 

'• 

CuTi 

tetrag.­
onal 

hexag­
onal ·· 

ortho­
rhombic 

ortho­
rhombic 

tetrag­
. onal 

9 -
LATTICE 

PARAMETERS(~) STRUCTURE REMARKS 
REFER­

ENCES .'. 

AJ 

A2 

·a.:a ... 729 

Three modifications ·above 
420°C; thermal analysis; 

... 

, .x-ray powder and microscopic 
data; nci structure data on 25, 
third modification.. 26,27 
l 

Decomposes peritectically at 
836°Gb orders on cooling at 
"'49d C; thermal analysis, 
x-ray powder. and microscopic 
data.. · 25,27 

a:;:2~836 C38 Single crystal x-ray data; 
c:5.84J (disordered) phase diagram. 25 

a:6o06 
b:;4 .. J6 
c~~53 

a~:2~6o 
. ·b::4~54 
c~ .. J6 

a:) ol5 
C:2,J37 

}..2 

N'B8 

B8 

,v B8 

LD~~~­
Pmnl!Y 
/ft~~--
Cmc~.l 

LlO 

Stable at·> 574°C; decomposes 
peritectically at 715°C; 
thermal analysis, x-ray pow­
der and microscopic data. 26 

Maximum temperatqrc ?t which 
stable is 682°C; goes to 
tetragonal form at 63o?c. on 
coolingo · 29 

Structure below 630°C; x-ray 
powder data; phase diagram. 26,29 

Decgmposes peri tecti.cally at 
675 C; x-ray powder data; . 30, 
phase diagramo 26,29 

Decomposes peritectically at 
310°C; x-ray powder data; 
phase diagram. ~ 

. 0 
~tructure below 600 C; ther­
mal az:1alysi s J x-ray powder 
and microscopic datao 311 32. 

Structure above 600°C; . 50 I congruent mopo90 C. 

Low. temperature structure; 
thermal analysis, x-ray 
powder data. 

31,32. 

34J 
31,32 
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CRYST~L 

COMPOUND CLASS 

CuTi 

CliZl:' 

tetrag­
onal 

cubic 

tetrag­
onal 

hexag~ 

onal 

tetrag­
onal 

LATTICE 
PARAME'tERS (i) S'l'RUCTURE REMARKS 

REFER -
ENCES.· 

a:J,.36 
c:3.48 

a:7o29. 
c~~75 

Bll 

C32 

Cl6 

High temperature struc_tu~~-;; 
. 0 . 

congruent m~p. 982. C. ' . 31,32,34 

(33) says there is no oxygen 
needed to stabilize this 
compound in the E93 type 
struature; congruent m.p. 
1014 C; thermal analysis; 
x-ray powder and micros-
copic data. 31,33 

Phase dia(iiram; decompases 
peritectic ally at 1892 C. 31· 

Phase diagram; decomposes 
peri tectically at 935°c. 31,32. 

Phas~ diagl:'am; congruent-
m.p. 1100 C. 35 

Phase diagram; decomposes 
peritectically at 1070°C. 3? 

Phase diagram; congrUent 
m.po 895°Co 35,36 

Phasf:l tliagram; c.:uugL·uenl. 
m.~. 9J5°Co 35 

Phase dia8ram; congruent 
mope lo65 c, x-,ray powd0r 
da.ta. 35,36 

At least three compounds in 
Cu7Th syst~m;- formula of this 
compound not well established; 
also reported as cu6Th. 24,65 

Phase diagram; x-ray powder 65, 
da t'a.. 24,28 ,, 

Compound previously reported 
as cu3Th5 on basis of phase 
diag:r~m studies is probably 
this compound; x.:..ray powder 65, 
data... 24,28 



COMPOUND 

eu5si 

Cul5Si4 

cu
1
,si4 

CRYSTAL 
CLA.SS 

hexag­
onal 

cubic 

cubic 

cubic 

hexag­
onal 

mono­
clinic 

nexag­
onal 

cubic · 

cubic 

cubic 

·hexag­
onal 

LA.TTICE 
PltMMET:ElRS (i_) STRUCTURE REMARKS 

11 

·REFER~ 

·· ENCES 

a;2.58 A3 X-ray powder data. 59 
·c~ol9 

adio7l 

a:2~.655 A3 
C~o.294' 

(19.4 a/o Ge) 

a::2~631 
b:4~200 
ci.J.+~568 
~::89°41' 

a:l7 o91 

a:7 ~331 
c:7 .870 

a;2 
Lv2--. 

P217 or 

fc/· --2h 

P21/'i/ 

A2 

A2 

" 59 

Single crystal x-ray data. 8 

Related to -~-brass struc ... 
ture; x-ray powder data~ 59 

X-ray powder data.; phase 
diagram; decomposes peri-
tectically·at 828°Co 38 

toW. temperature form; trans­
forms'to·hexagonal form 
at '570-635°b;. single· crys-
tal x-ray data. 38,39 

Stable from 570-635°C. to 
N800°C. for< 25 a/o Ge;. 
x~ray powder data.; dis­
torted A2 structureo 3~ 

Defect lattice; stable 612°C 
to 700°C at r¥ 2_7 a//o Ge; 
thermal analysis,· x-ray pow­
der and microscopic data. 38 

a table at ) 700°0; ' phase. 
diagram, and high tempe~ature 
x":'ray data •. , 40: 

Phase diagram, powder and 
single crystal x-ray data; 
stable N 356-640°0. -40 

Poss.ibly. related to. the 
D82_ 3tructurea; thermal 
anal~sis and microscopic 
data; stable 58o-640°C. 41 
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CRYSTAL 
COMPOUND CLASS 

Cu P 3 

ortJ:io..:.· 
rhombic 

hexag­
onal 

cubic 

nexag.:.. 
onal 

cubic 

hexag­
onal · 

hexag­
onal 

ortfio..:. 
rhombic 

hexag~ 
anal 

hexag= 
onal 

cubic 

tetrag­
onal 

tetrag­
onal· 

LATTICE 
0 PARAMETERS (A) STRUCTURE REMARKS 

REFER­
ENCES 

a~~33 
b::6o25 
c~18ol 

a~o20 
c:5ol0 

a:3 .. 82 

a::7 ~u8 1 

c:7 ,.J.49 

a:9 .. 612.' 

a::7.103 
c::7.247 

a:2 ~586 
c;:4 .. 229 

a=:;~JO 
o~s;~w 
o:8o64 

a~w .. -8~8 
r.:.~ ~fi?9-

(70 .. 14 a/o Cu) 

-a.=s~5o5 
c:Bo 704 

B8 

C38 

Single crystal x-ray data; 
superlattice based on A~ 
structure. 60 

Powder, Laue, and rotation 
x-ray data. 40 

X-ray powder dat!i. 61 

4'J 'J'J4 .:..,~L.I. 

X-ray powder data; natural 
domeykite'! 42 

X-ray powder data; obtained 
u,y h~.a Llug uaLul'al Llom~,ykl Lt:! 
at 225°C. 42,43 

X~ray powder data; stable 
below 250°C; 2 atoms per 
unit cell;. algodonite min-
eral. ·42 

Stable 400~N 488°C;_ .deform.:.. 
cd· A3 structure; phase diag­
_ram; x-ray powder data. 44,4.5 

Decomposes peritectically at 
l.!62°C; related to .AJ str\lctur4jJ 
phase diagram; x-ray powder 
datao 44,45 

Decomposes at 375°c; related, 
to A3 structure; phase diagram; 
x-ray powder da.ta... 44,45 

x~ray pr,mder and ba~k­
reflection data; samples 
quenched from 550°C .. 

Stable 440eo685°C; samples 

221,222 
223 

at 56 .. 71 a/o Cu. . J.ili 

Decomposes peritectically at 
585°C; x-ray powder data. 44,46 

r" 

'! 
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CRYSTAL LATTICE REFER~ 
COMPOUND CLASS PARAMETERS(~) STRUCTU~ REMARKS ENCES 

eu
5
u cubic a:7 o03 ·c15 Thermal ana~sis, microscopic· 47, 

and single crystal x-ray data. 48 

CuS hexag- a:3o76 Bl8 Covellite mineraL. 62 
onal csl6o2 

Cu2S cubic a::5o59 Cl X-ray powder dat~ 49 

Cu2Se cubic ai:So 75 Cl n 49,219, 
'220 

CuSe hexag- a=) o95. Bl8 Klockmannite mineral. 19 
onal c~7.29 

hexag- .. a~~237 1 below 640°C; 50,51, eu2Te LD6h-- S~ructure 
onal C:7 o274 congruent m.p •. 890°C. 215 

c6/rnrrf!!il 

eu2Te cubic a~olO High temperature phase, 
stable above 640°C; 12 50,51, 
atoms per unit celL 215 

cu4Te3 tetrag- a::3e.98 C38 Line compo.und; decomposes 
onal c:6ol2 peritectically at 623°C; 51,63, 

vacant sites in structure. 215 

CuTe ortho- a:3ol5 !"'il3 Decomposes peritectical~ at. 
rhombic b:4o08 

- 2h-- 365°C; 'thermal ana~sis~ · 
c:=6o93 . PI~llll!!7 x-ray powder, microscopic, 

and dilatometric data. 51 

. Cu3Rh Hardness, microscopic, and 
x=1·ay powder data indicate 

CuRh these superlattices in 
quenched solid solution 

CuRh3 alloys·o 52 

eu
4

Pd tetrag- LC~h-- Stable below 478°C; x-ray 53 
onal powder data; phase diagram. 

P42/'il 

Cu3Pd cubic 112 Ordered f.c.c. below 525°C. 54 

CuPd cubic a:3o-OO B2 "' X-ray powder data; phase 
diagram .. 54 
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CRYSTAL 
COMPOUND CLASS 

CuPt 

~3~5 

CuPtJ 

AgLi 

Ag 

KgBe 2 

rhombo­
hedral 

cubic 

cubic 

cubic 

cubic 

cubic 

cubic 

cubic 

LATTICE 
PAMMETERS (~ l STRUCTURE REMARKS 

REFER­
ENCES 

Ll2 

Lll. 

.;vUJ 

a:rJ.96 

a~ .. 111 
(disordered) 

ad.a4ol08 
(ordered) 

,....LlJ 

82 

Cl5 

Electrical conductivity 
measurements and x-r~ 
diffrac~ion diagr~ • 

. Stab~e for composition 

54,55, 
69,225 

40-55 afo Pt below 810°Co 54 

Pow.der· diagramso 

Stable for composition 60- 69 
7.5 a[o · P'L; powder diagrams. 

Stable ~ 45 a/o Pt at f'tJ 700°C; 
lattice constants twic;:e 
those of CuPt3o 54,69 

X-ray powder data. 

Composition varies from 

105,108, 
11!.7 

Li3Ag to Li11Ag; thermal anal­
ysJ.s and x-ray powder data; 
formulae LiqAg4, Li10Ag3 and 
Li Ag also·reportea ana are 
pr~ably indicative of a 105,108, 
region of solid solubility.. 116 

X=ray powder data. 228,229 

~g3A·u, Ag3Au7, A.g3Au2, Ag2Au3, 
AgAuSl AgAu3 : these compounds 
were reported on,the basis of 
variations in the Ja ttice 
constants; Norman and Warren 
have found that no compound~ 
should exist in the system 

' 0 
above 160 Ka 80,01 

X=ray powder data, thermal, 
magnetic and micrographic 
analysis~ · 84,85 

Powder and Weissenqerg x~ray 
data. ' · 107 
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CRYSTAL LATTICE REFER-

COMPOUND CLASS PARAMETERS(R) STRUCTURE ·.·.REMARKS ENCES 

Ai:~Mg cubic a:::3 0 29 B2 106,108, 
109,135 

A•~Mg3 Previously reported as . 
hexagonal with a::4.93 ~nd 108,110, · 
c:7.81; complicated struc- 1091 
ture of lower symmetry. 135,136 

Ag4Cac Therq1ai analysis. 86 

Ag3C~ tetrag- a::].lo3 Thermal an~l:ysis and x-ray 
onal C'lf::9o96 pbl'fder d;itao 89,87 

Ag2Ca hexag.,.. a;6.72 C14 n 89,87 
ona]L cf9o35 

AgCa cubic a:9,.071 n 86,87 

A\gC~ lit 86 

Ag~r hexag- a:5o664 LD~h-- n 83 
;J 

on~li. c~.610 
c6/rnrrr§ 

Ag4sr . Thermal. analysis. 118 

Ag5Sr3 It 1lB 

Agf3r "' 118 

Ag2sr3 
It 118 

Ag.5Ba hexag- ar:6. 708 ffi~h-- Thermal analysis and x-ray 
onal c:=4o636 

C6/rmrS' 
powder data •. 83 

Ag
4

Ba Thermai analysis. 82 

Ag5Ba3 n 82 

A\g3Ba2 
It 82 

AgZn hexag- a:7 o6360 LC~i- Stable below 260°C. 134 
onal c:2.8197 

PJ_7 
AgZn cubi,c a:3ol56 A2 High temperature phase •. 133,134 



ll6 

COMPOUND 

AgZn 

Ag
5
zn8 

Agzn
3 

A~Cd 

AgCd 

AgCd 

Ag.5Cd8 

AgCdJ 

Agl0Hgl3 

Ag5 .5Hg4.5 

Ag-Hg 

CRYSTAL 
CLASS 

cubic 

cubic 

hexag~ · 
onal 

cubic 

hexag~ 

onal 

cubic 

cubic 

hexag":' 
onal 

cubic 

hexag-
onal 

LA.TTICE 
PARAMETERS (i) STRUCTURE 

REFER"':' 
ENCES·. 

a::3 ..,16 B2 Metasta~le phase obtained 
througp quenchtn~. 137 

a::9.33 D82 132~134 

·a:;:2.81 · A3 134 
C~o42 

ag).32 A2 High_ temperature_ phase, 
·' 

exists above 450°C. · 89,90 
" 

a:;2.98 A3 Exists oetween 200° and 
c;4.81 450°C. . 8.9,90 

a:J.3:3 B2 Exists below 200°C; from 
x~ray powder and-electrical 
re-sistivity versus temper-· 
attire. . 89,?0 

a:;9. 93- D82 "'6 ";"brass structure; range of 
9.98 composition variation; micro~ 

scopy~ thermal and x~ray 88~90, 
powder data. 9ljl92 

a::J .o6 A3 Extensive composition 88,90, 
c~.84. variation. 92 

a:l0.033 D81-3 Cf~bra.ss structure! thermal 
analysis and x -rfil,y powder 
data •. 95,96 

a::2.970 A3 96 
c:L-.841 

(44.8 a/o Hg) 

Vapor pressure measurements 
have indicated-existence of 
AgHg and Ag3Hg~ (99), ele~-
troc;hemical po entials. in~ 
dicate existence· of AgJHg, 
Ag3Hg2 and Ag3Hg4 (138 ; 
electron diffraction has in~ 
dicated existence of a cubic 97, 
phase and two tetragonal 98, 99, 
phases 

I 
(140) 0 138~140 
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CRYSTAL LATTICE REFER-
COMPOUND CLASS PARAMETERS-(~) STRUCTURE . REMARKS. ENCES 

·Ag3La Tht;lrmal analysis ;: congruent 
melting. 103,104 

Ag2La. Thermal analysis; incongruent 
melting. 103,104 

Agta cubic a:3 .. 77 B2 Ther~al analysis; congruent 
melting. 103,104 

A.g3ce Thermal an~lysis and met~l-
lography. · · · i28 

,Ag2Ce II 128 

AgCe cubic a:3~74 B2 n 128,104 

Ag3Pr n 128,11]. 

Ag2Pr tt '128,111. 

AgPr cubic a::3~73 B2 II 128,111. 

Ag
3

A.l· cubic a.::3.24 A2 Thermat ana]j'sis, micros- 72,73,·. 
copic a~o x~ray powder 75,76, 
data. 77 

Ag3Al cubic a-:[J.920 f_T4 __ x ... ray powder data. 234 
'. 

P2Jlt 

Ag3Al2 hexag- a::2o86 rhermal analysi~ and x-ray 72, 
onal c::;4.57-4.65 powder data; also reported 73,75,. 

ao ~g~l. 76,78 

Ag3Ga .. hexag- a:2o93 A3 Stable from 378-611°C. 141. 
onal C~o75 

Ag5Ga2 hexag- Thermal analysis, microscopy, 
onal. powder x-:ray data; low-temper-

ature (~) phase structurally 
related to ~ -phase of Ag-In 
system;: transforms N 380°C to 
high temperature (~) phase 
which is hexagopal. closest-
packed; both high and low tem.-
perature phases ecist over a 
region of compositiono 94,1!4 

,?' .· 
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CRYSTAL 

COMPOUND CLASS 

A: gin, ,_ 

AgTi 

.A:gZr 

hexag~ 

onal 

cubic 

tetrag­
onal 

tetrag­
onal 

tetrag­
onal 

tetrag­
onal 

hexag­
onal 

ortho­
rhombic 

LATTICE 
PARAMETERS(.~.) STRUCTURE ~RKS 

REFER~ 

ENCES 

a=.6o86? 
c~ .. 604 

a~ .. l04 
c:Ji~677 

a=J .. 468 
C~c.603 

a=::4 .. 566 
C~o986 

A\3 ·or 
D019 

Cl6 

LlO 

Bll 

LDfih~= 
P4/IIIJII!I!7 

a::;2. 931..:2. 959 
c~~ 784~c.,781 

a:2 o991=3 oOOO 
b~ .. 155=5 .165 
C~o781-=4o781 

The former structure exists 
> 300°C, the latter < 200°C;; 
variable composition; third 100, 
phase reported >660°C. 10~,102 

~-brass structure, exists 
< 200°C; thermal analysis, 
powder x~ray data; some com~ 
position variation.. 100 

Thorm~l an~~sis, powd~r 
X=ray data; some composition 
variation. 100,10~ 

Isomorphous with CuA.u; x=ray 
pnwder datawith comp~ri~on 
of observed and calculated 
intensities. 130»131 

x~ray powder da.ta ... 

Thl::l!'utal aua1y ::;l::; ll ui.Lt.:a·o= 
$t::uvlG ani). X=i'ay .inv·e~ti"". 

115 

115 

gatinns.' 129 

II 12? 

Lattice paramet~rs are indi­
cated for compo$ition extremes; 
composition varies from 13.3.= 142, 
19.7 a/o Sn at 400°C; therma1j·143 
di1atom~tric, e1ectricai resist= 
ivity and X=ray powder data. 

Lattice parameters are indi~ 
cated for composition extremes; 
diffraction patterns indicate 
that this structure is closely 
related t.o t.he above hexagonal 
one; composition varies from 124, 
24~25.5 a/o Sn at 400°Ce 142»143 
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CRYSTAL LATTICE ~ REFER . .-. 
COMPOUND CLASS PARAMETERS ( ) STRUCWRE ·REMARKS .. ENCES . 

Ag~s hexag- a:2-.89 A3 X-ray pow~er data'" 79 
onal cd.+ o 72.2_ 

A:g3Sb hexag- a:3.044 A3 H· 121,1.43; 
onal c::A.913 

Ag3Sb ortho- a:2 .. 990 Single crystal and x-ray 
rhombic b::i}o225 powder data. 226~227 

c:;:4o820 

Ag2Sb ortho- a:7o77 x.;..ray powder data. 119, 
rhombic b~2 .. 35 120, 

c:8o44 227 

Ag2Se cubic a=ho993 Cl It 114 

A:.g2Te cubic a:.S .. 87 Cl X-ray powder data; stable 127, 
at > 155°c. 50,114. 

Ag2Te ortho- High temperature form. 127 
rhombic 

Ag2Te ortho- a::l6o27 Immm X-ray powde~ data; low temp-
rhombic b:26~68 erature form; also reported 125, 

ca7 o55 as monoclinic by (214). 127,214 

Agl2Te7 hexag- ail-3~43 'ffigh~ Also reported as AgTe, Ag Te~, 
onal c:8~451 AgaTe3, and Ag2_tTe, evid~nt y 

c6/~ in icating an ex ended com-
position range tor a homo- 12~, 
geneous phase; inv~stigations 
were made on synthetic and 126 
natural occurring ·Samples. 

Ag3Pt cubic a::3 ~895 Al Close-packed. structure below 
:0.,004 800°C; x-ray p·owder data. and 

conductivitr·measurements. 112 

AgPt cubic a::3o93 113 X-rCI\Y powder data. 112,113 

A Pt g cubic a~~04 Lli3 n 112,113 

AgPt3 cubic· a:3 ... 88 112 II 112,113 
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CRYSTAL 

COMPOUND -CLASS 

AuN~ 

Au 

Au Be 

cubic 

tetrag­
on~l 

cubic 

cubic 

cubic 

cubj,.c 

hexag­
onal_ 

- LATTICE -
PAR.AMETERS d() STRUCTURE 

REFER~ 

ENCES:._ 

a;,_:7 o 78 72· Cl5 
- :t0o002) 

a::7 o402 Cli6 
c$Sll: 

.·: ··~ 

'.a.~ .~6$ 

a:4 .. 64 
cs;;8o46 

B20 

Cl5 

x~r~ powder data 

Rotation,Weissenberg~ 
and x~ray powder datao 

144;!45, 
146~147 

Au4K and Au2K w_ere· post­
ulated on grounds of their 
x=ray powder spectra~ which 
were distinctly different 
from pure· K and Au; No 
structures pr parameters 
were determined. 148 

Gold leaf ele ctron 
diffract,ion. 

x~ay powder and back~ 
reflection data; para~ 
meters not reported 150. 

" 150 

X-ray powder data with 150gl51 
comparison of calculated 
and observed intensities.· 

X-ray data indicates this 
compound exists; structure· 
not dctcrriri.ncdo- 1509152' 

x~r·ay powder da-ta wi-l;h com~ 
parison of calculated and 
observed intensities; para~ 
meter also reported as 150,152, 
adJ.699 by l52o 153 

l5ll 

powder and single crystal 
x;,.ray da.ta; Mg2Au reported 
by (156,158) and Mg~Au2 re= 
ported by(l57)_, both on - 10,156, 
basis of thermal analysis, 157,158 
are probably this compoundo 



. CRYSTAL., 
C:::OMPOUND CLASS. 

AuZn 

hexag­
onal 

cubic 

tetrag­
onal 

tetrag­
onal 

cubic 

cubic 

cubic 

cubic 

hexag­
·onal 

tetrag­
onal. 

LATTICE 
P~ERS (i) STRUCTURE REMARKS 

21 

REFER­
ENCES 

a::3 .956 
tO ... Od3 

c::Bo3:23l 
to.OOl2 

a:ll.l7 

a:4.l0;7-
4.ll77 

c:4.138-
4.1298 

Al 

B2 

A3 

X-ray powder- .. data; exists., __ , 
as (Ba0•86Au0 • 11 ,)Aus in 
cacu5 type structure. 83 

X-ray data and thermal anal-
ysis ;;stable above 420°C. ; 
disordered phase; parameters·· 
from sample quenched from 160,-161, 
S00°C. 162 

Possibly weakly orderedr 
parameters at300°C~; 
stable 270~42o0c; conflict-
ing evidence about this 160;161, 
compound. 162 

Stable below 260° C.; ordered 
structure" approximately 
doubled c axis;; x-ray powder· 
data. 160,161, 

162 ' 

x~ray powder data. 155,165, 
56 

X=ray powder data; super- 163,165, 
lattice present in samp- 155,106 
les quenched from 400-S77°C. 

X=ray study of super­
lattice ;:,V 90 atoms per 
unit cello 155,164 

X-ray powder data;: 32 atoms 
p.er unit celL 155,164, 

165 

X-ray powder data; exact 
composition and structure 
open to question; reported ISS, 
as differently as Auzn9• 164,165 

Deformed Cu3Au structure;; 
x-ray powder and back 
reflection data" paramet-
ers frgm; samples quenched .. 
at 350 C. and 22.8-25.5 166,167, 
atomic percent Cd. 168 



CRYSTAL 
COMPOUND CLASS 

~AuCd 

p' AuCd 

hexag­
onal 

. rhombo• 
hedral· 

· cubic 

ortho­
rhombic 

hexag­
onal 

eubie 

LATTICE 
PARAMETERS (i) STRUCTURE R.EMAAKS 

REFER­
·ENCES 

a:;:2.9085- A3 
2.9224 

c:4.7719-
4.8377 

a:) .)224- B2 
3.3181 

atr3.141- Bl9J 
. 3.164 

'brd.l.879-
. 4.855 

c::h.767-
.. 4 • .768 

AJ 

ad.! .. ll LlJ2. 
'· 

X-ray powder and back­
reflection data; stacking 
faults at less than 30% 
Cd; p~ameter$ from samp-
les of 25.30-35.51 atomic 166~ 
percent Cd. 167,168 

Conflicting evidence about 
the existence of this 166,167, 
compounda 168 

X-r·ay powder and back- 167,;169) 
reflection dat~ param- 170,;166, 
eters from samples of 168,171 
50~8-S5aO atomic percent 

. Cd. 
, . I 

At 64 * 6° c., the ~ form 
goes to the p form; .possibly 
another transition at 280-
3000 C. with no structure 
change;; fiber camera used 166,167, 
for structure and self~foc- 168, 
using camera for parameters§ 169,170 
range:46.J-48.1 atomic· percent Cd. 

Parameters measured at 
175° c. 

212 

212,172, 
173,174, 
175 ·. 

Formula. approximates Au3Hg; .· 
parameters from samplies af 116,177~ 
19.1~32 .. 7 weight percent Hg •. 178 

177 

177 
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CRYSTA-L LATTICE REFER-
COMPOUND CLASS PARAMETERS~il STRUCTURE REMARKS. ENCES 

·' " : ' 

Au3La Thermal analysis and 128, 
metallograpny; Ce~Au, 144 
~;Au ·arid Pr.:..Au systems 
reported to be .an~ogous. 

Au2La n 128 

AuLa n 128,144 

AuLa·2 
n 128 

A:.~Jc~ n 128 

A:u2Ce n 128 

A:uCe n 128 

Auce 2 
n 128. 

Au3Pr Reported as Au4Pr by 
(189). 128,189 

.Au2Pr Same as Au
3
La. 128 

AuPr n 128 

AuPr2 " 128 

a:P.~n6 
4 data. A. Al cubic /_T -~ x ... ray powder 179,180, .. u4·. 

]..8] 
P2J]} 

Au5Al2 Thermal analysis and met- 179, 
q.llography; compol,lild may 159, 
be Au8AJ..3• 180,181:. 

. .. 
Au~l Thermal analysis ~ nd ~et- 159,179, 

al,lography. f~O,l8~ 

AuAl cubic a:P.o> B3 159,179, 
180,182 

AW\12 cubic a::.6 .. oo . Cl Formed by reaction of 
elements ~n liquid phase 159,179, 
with evolution of heat; 180,182, 
solidifies at l060°C. ]..83,184 
to a p~rple solid. 
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CRYSTAL 
COMPOUND . CLASS 

Au5In 

A:u7In3 

Aulri 

ortho­
rhombic 

cubic 

hexag­
onal 

· hexag­
onal 

cubic 

t~1.clirtic 

cubic 

tetrag­
onal 

hexag­
onal 

hexag­
onal 

LATTICE . 
PARAMETERS (i) STRUC'I\JRE ·REMA.RKS. 

REFER­
·ENCES ·· 

a~ .. 397 
b:{:Jo267 
c:3o421 

a:6.086 

a~2o91 
cd..to 75 

as9o80 

oa~o)U 
b~Oo.59 
c:) .. 56 

0( saeo.54° 
t3 i:90o00° 
'(.:BO.l7° 

a:;6o502 

B31 

Cl 

Cl 

A3 

Thermal analysis and 
mei;.allogr~phyo 

" 
Thermal analysis, met­
allography and x-ray 
powder data. 

n:· 

26,185 

26,185 

26,185 

18.4,185 

Schubert et. al. haye made 
addi.t:ional .structure stud­
ies on the Au-In-Cd system; 
refer to abstract #5ol9~ 4th 
Internatiqnal Congress, In­
i;.ornational Union. of Cryota.l;­
lography,, .Montreal 10-19, · 
July 1957, 186 

26 

186 

Related to )(-brass struc-
t.l..lrt:'. ::.6,; 186 • 

~seudo-6~tho~hombic 

Compound may be as high 
as 96 a/o Au. 

Reported by (191) to be 
isomorphous with Ticu

3
; 

not observed by (131). 

X-ray data ~d thermal 
analis~s; invariant com­
positiono 

186, 
187 

186,187, 
188 

131,190, 
191 

l3lL,190, 
191 

131.,190, 
191 
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CRYSTAL LATTICE REFER-

COMPOUND" I CLASS. p AR!METERs:~ir STRUCTURE REMARKS : .-. T :-:.:·~ "ENCES: 

... 

AuTiJ· cubic a::.5.-096 Al5 ~-ray powder datao 131,190, 
191,192 

.tu3Zr 193 

k'u3Th No crystallography work 
done;; phase diagrams. 24 

ku~h3 ttl 24 

A:~6s!l hexag- a:;:2.93 A) 194 
ona]. c~.78 

Au5 .bs~ X-ray data ... 195 

Au2•4sn. hexag- X...ray data;; close~ 195 
ona] packed crystal. 

A uSn hexag":' a~ .. Jl4 B8 Electron diffraction 195.\)196 
ona]. C~o5Ji2 and x~ray data. 

.IWSn .2 ortho- a~o85 Electron diffraction data •. 196~187 
rhombic b:7 .oo. 

c:llo 78 

&USn ortho- ar/:>.446 LC~l-- ·. Struc~ure related to Cl6 196~2i6, 
4 rhombic baii6o487 A.ba~71 type;; X=ray powder data~ 217' 

c8.;J.lo59,9 

Au2Pb cubic a:7 o98 Cl5 X=ray diffraction data-. 197 ,1)198,. 
:OoOl 200 

AJ!Pb2 t~trag- a~7~3lLO Cllp n· 197,198 ~ 
onal · fPoOOJ ]99.!>,200 

c~5o644 
···;tOoOO) 

A'uNb3 cl).bic ar:6o21. Al5 · 201 
' i. 

':t;OoOl 

KuV cubic a:#.88 AJJ5 201 
3 1;0.01 

JruSb2 cubic ~..63 C2. Electron diffraction data.o 196,202 

Au2Bi cubic a:7.958 cJG 200,203 
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CRYSTAL 
COMPOUND CLASS 

AuMn 

AnMnJ 

trielinio 

ortho­
rhombic 

cubic 

LATTICE 
PARAMETERS(~) STRUCTURE REMARKS 

REFER-· 
ENCES 

a.i::l2 010 
b:J..J.46 
c:lOo8o· 

0( :1.04°30 .. 5' 
IJ :97°34.5 1 .. 

1' ::1.07°53.5' 

a:l6o51 
ba8.8o 
c:Ji.45 

a:::3o249 

C4G 

B2 

Thermal analysis and met­
tallography and x-ray 
diffraction. 206 

Thenmal analysis and met- · 
tallography. and x-ray 
diffraction; forms_from 
peritectic at 216 C. 206 

Pseudnc11hic; x-ray powde~ 
data. 204,205 

x-ray powder da.ta.o 

Structure not known;; 
apparently nearly· tetrag­
onal with complicated 

239 

ouporctruoture. 207 

Maj.or 'lines . on x-ray 
patterns belong to bor:ly~ 
centered tetragonal struct­
ure; a great number of weak 
j nt.P.rfP.rP.n~e li. nes make the 
indexing·questionable. 
a:J~36; c/a:0.87 207 

f! phase decomposes into 
~~or ~ 11which do not coexist. 
(below 615°C) 207 

Same as Au~Mn except 
a:J.JlO, c/a .0.8; 207 

Compound reported by (a:> 8) ,· 
denied by (209,210)o 208,209, 

210 
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PART III: STRUCTURE DETAilS 

A 1: 0~ .....;FmJm 

A 2t 

A 3: 

A. 13: 

A::4g Cu structure 
with 4 Cu (Oh): OO.O;~k,;W;O~~ 

Reported compounds g Ag3Pt, Au, ·0( -Au3zn 

Remarksg Imp]ied in this structure is a rando~ distri~ution 
of the atomic species on the lattice sites •. This possibly· 
is not true at low temperatures. 

9 
_oh~~I~m 

A:2g W structure ~ 

with 2 W (Oh) ~ 000;·~~~ 

Reported compounds~ eu3_ae, CuZn, CuZnv (:l-Cu
3
Al, eu3Ga, 

cu4In,. Cu5Sn, Cu2Be, -A~Zn, AgCd, .Ag3A1 

Remarks~ See remarks under A 1 str~cture. 

D~h--P63/mmc 
A:2: Mg structure 

with 2: Mg (D3h)g 2/3,1/3,0;1/3,2/3,1/2. 

Reported compounds~ Cu7si, Cut;Ge, CuZns, cu3Ga, AgQAs, Ag3Sb, 
Ags.sHgiJ.S' Ag3Ga, AgZn3 , . .A.gCd, AgCd3 , ~Ag3In, An2cd, AuCd2, 

. Au3Hg, Au8rn2, A.u2Ti, .A.u6sn, AuZn6, Au5Hg . 

Remarksg See remarks under A. 1 structure. 

o6-~P43J and o7~-P413 
A::::20g (9 -Mn structure.. · . . 

with .. 8 Mn. (c3 ).g · xxx;(l/2 + x) (1/2 - x) x; ~ ;(3/4 - x) 
· · (3/4 - x) (3/4 - x); (1/4 - x) (3/4 t x) 

(1/4 + x); ~ : .x:O.o61 
· .. t:2:Mn (c2)g 3/8,x,(3/4 + x)J ;> J 7/8,(1/2 + x) 

. ~ ·. . . (1/4 - x); f) ;l/8,x, (1/4 + x) ;;J ; 
. 5/8,"(1/2 ~ x) (3/4 ~ x); 4) : x:0.206 

Reported·cornpounds 'With related structure: eu
5
si 
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A 15: 

B 2: 

o3--Pm3n 
h 

A:a~ cr3Si structure 
with 2 Si (Th): 000;~~~ 

6 Cr (D~d) & 1/2,0,1/4; Q ;l/2,0,3/4; ? 
Reported compounds2 AuTi3~ AuNb3, AuV3 

1 
Oh~-Pm3m 

Ad: ordered fS ;_brass or CsCl structure 
wi t. h r.s c,oh ))' ~ ~~~ 

c1 oh : 222 

Reported compoundss CuBe, CuZn, CuPd, AgZn, AgCd, AgLa, .A.gCe, 
/l.gPr, AgLi, A.gMg, AuMg, AuZn, (1-A.uCd, AuMn , 

B 3: T~-.;.F43I!l 

B 8: 

A.::!3 ~ Sphalerite structure, ZnS 
with 4 Zh (T0): 000 + F.C. 

_ . ~ S (Td): ~~~ + FoCo 

Reported compounds: AuAl 
4 ·n6h ~=P63/rnmc 

Adi.:: ~ ~Ni,A.s structure · 
with 2 Ni (D3d)g OOO;OOi 

2 (I.e (D~~h)a l/3,2/J,l,{4J 2/3~1/3,3(4 

tYgh"'-P63/mmc 

Arh'l ~~Ni2In structure · · · 
with 2 N~ (DJdh OOO;OOi . I 

2 N~ (DJh): 1/3;2/3,.3/4;2/3,1/3,1/4 
2 In (n3h)a l/3,2/3,3/4;2/3,1/3,3/4 

Reported compounds: eu2In, Cu6Sn5, cu7In3, Cuin, AuSn 

Remarks~· The compounds listed have structures based on the 
~ .... NiA.s A.nil P-Ni.?In at.l"lJ~t.Ul"'flS"' Tnt.cr.rncdtat.c arrri.ngo'!lant 
of the atoms allows deviations in stoichiometr.y. There 
exists a close relationship to the c6 structure. Cu6Sn5, 
Cu7In3 and Cuin have approximately the B8 structure. 



B ll.t 

B 18: 

B 19: 

B 20~ 

B 31: 

7 . n
4

h--P4/hmni 

A~: -PbO structure 
with 2 Pb (C4v)g 0-~;-~z.: z:0.24 

2 0 (C4vl8 the same with z:0.74 

Reported compound?: CuTi with z(Ti)i:0 •. 65,z(Cu)~.10; A.gZr with 
·z(Ag)EO.l05~z(Zr)e0.645 

~h-..-P63/mmc 
A:lZ: Covellite structure, CuS . 

with 2-Cu:·:(D3i)~ ±(2/3,1/3,1/4) 
4 Cu (c3v): ~/3,2/3,z);. ;t(l/3,2/3,1/2- z): 
2 S (D1hJ: t(l/3,2/3,1/4) · · . 
4 S (CJv): t(OOz); t(OO 1/2 - z): ~:0.063 

za:O.l07 

Reported compounds~ CuS,CuSe 

Remarks: For CuSe, reflections (hkt) were present onlY for 
.l:2n and reflections (hk5) .were. ~11-absen,t due to a "structural 
peculiarity."' . 

5 D2h~-Pmcm 

A:4: A.uCd structure , 
with 2 Au ( c2vh :t{ Oyi) : ygQ •. 80.5 · 

· :. : . ~--2 Cd (C2vh . .:1:{~4).& y:P.315 

· _. ·_Rep()z;.ted .c·ompoUJ1.ds: ,S'-Audd 

T4~=P213 
A.i:B ~ FeSi structure 

with 4 Fe (c3 ): XXX\;(! + x)(! '!'" x) x; '4): x:0.137 
4 Si (C3h the same with x;-<>.158 

Repor,ted _compoun,ds:: AuBe with x(A.u):P .. 150,x(Be):0.844 

n16--Pcmn 
2h .. 

. A:dh ~MnP -structure . 
with 4 M_,n (c~.): :t(~~); t(!- x,i,! + z): x:0.20,z:0.005 

4 P (CsJ: the same with x.£).57 ,z:;.0.19 · 

Reporte9-·.~,;ompounds: Au,Ga with x(Au):O.l84, z(Au):O.OlO, 
. x(G~)~ •. 5,~Q, z(Ga):;O.l95 
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c 1: 5 oh~-Fm3m 

A:l2~ fluorite structure, CaF2 
with 4 Ca (00)~ 000 t F.C. 

8 F (Td)l! ~(~~~) ._., F.C. 

Reported compouhdsg- eu2s, eu2se, Ag2Se, AuA::l2, AuGa2 Auin2 

C 2: T~~-Pa3 

c llL" 

c 14:· 

A~2-&: :FeS2 structure 
with · 4 Fe (s3i)& ooo; po;-;:> i- · ._ 

....... ___ _ ~ _s. ~~3 J & t~xxx;: -a·+ x, 2 - x, x; ;J ): x:0.386 

Reported compounds~ AuSb2 

DC~ .._J) 1/rmnrn 

A-::9: CaC2 structure 
· with 2 Ca (D/Jh): 000 t B .. C;. 
_ . _ . .. . 4 C ~.c4:;,J ~: ~(OO:z.): n:0 .. 38 'I' B.C .. 

Reported compounds~ CuZ"r2 with _zgQ.,34Z 

~h --P63/mmc 

A:l2: MgZn2 structure--Laves phase 
with 4 Mg (c3:v) x *(1~3;2i·~_,z; 1/3,2/3 ,1/'? - z): z~ 0•062 

2 z~. cn3d) 2 ooo, oo~ _ _ 
1 

_ 1. 

S Zn (C2vh :t:(x,2x, 4,; 2x, x, =i"; x, x, 4): x~ -o.Ol7 

Reported compounds: Ag'?Ca 

o7 ... ..,;FdJm h . . 

A:24r · MgCu2 structure-.,..;La:ve:s phase 
. with A ·Mg (T, h 000.~ tt~ · + F.C •. ·. . _ · . · 

16 -~ (B]ct>~ 5/8;~/8~5/8; 7/8,7/U,5/U;7/8,~/8,7/8; 
~/8,7/R,7/B +?.C. 

Reported-compounds& eu2Mg; CuBe3 : (7.15 Cu + 0 .. 85 Be 
in ooo~ _:i~!;. and 16 Be in.5/~~~8~~/~; 3/8,3(8,5/~~.~) f. F.c.; 
Cu~U: ( li U ~n 000, 4 Cu ~n 4 H, lb uu in 5/t!,5/0,5/8;J/8, 
3/B,5/8~· ;£)) + F .. C~; AgBe2, .A,uBe5, Au2Na, Au2Pb, Au2Bi. 

Remarks:· Those compounds which deviate from the AB2 formula 
evidently have some atomic sites which are occupied either 
statistical~y·by both atomic species or there are some sites 
in which one type of atom preferentially replaces the other. 



c 16: 

c 38: 

c 46t 

nfi~ --I4/mcm 

A:l2: CuA12 structure 
with 4 cu (n4 ) & :l:(oo:t) t B.c. 

8 A1 (C2v}: t(x,~ t x,o; ~ + x,i,O) t B.C. xc:0.158 

Reported compounds: CuTh2, CuA12 with x.0.167, Agin2, AuNa2, 
AuPb2 with x::O.lt59. 

l n6h --P6.fmmm 

!;.:3: AlB2 structure 
with 1 A1 (D60) : 000 

2 B (D3h)t 1/3,2/3,1/2;2/3,1/3,1/2 

Reported compounds~ Cu2Th 

nl~-P4/nmm 

f ·-·~:::~. 

Reported compounds: - - ~ . ~ 

000;~-
0~;" ~z; z-:$J.27· 

.the same with z:0.70 

RemarK"s: ·cuGa2 has a disordered structure; Some Cu sites are 
.vac:~t in Cu4Tey 

4' 
c2v-Pma 

A:24i ·-' A.uTe 2 st~ucture 
with 2 Au (c2)8 OQz;~z: z~ 
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2 Au (c8 ): ·ivz;J/4,y,zs · y:;::0.319,z:i>.014 
4 A"q {c1): xyz;xyz;(~- x),y,z;(~ ;- x),y,z: x:0.124, 

·· y:;:O. 666; z~. 500 
2 Te {C§): ivz;3/4,y,z: y~.018, z:P.042 
2 Te (Cr): the same with y:0.617, z~.042 
4 Te (Crh as 4 Au (Cl), with x:;0.003, y=!J.699, z::0.042 
4 Te (Cr):. the same with x:O.l32; y:0.364, z:0.500 

. :- _ :~ Te (Cl.): the sallle with x:0 .. 119, y~.964, z:0.500 · 

· ~ 'Rerport'ed compounds:: AuTe2 
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·s oh--Fm3m 

A:l6g Biti3 structure 
with 4 Bi {Oh): 000 + F .C. 

. 111 . 
4 L~ {Ohh 223_

1
! F • C. 

8 L1 (T~)~ :( 444) + F.C. 

Reported compounds: cu3Sb 

o£--Pm3m 

A.d1; . CuJN structu.re . . 
with 1 N (Oh) g· 000 
. 3 1.-'i.l (D411): ~C; ;J 

Reported compounds: Cu3N 

~h-~P63/mmc 
A:8: · Na3As s_~ructure 

with 2 As (n3h): 
2 Na (DJh): 
4 Na (c3v): 

:!:( 1/3' 2/3, 1/4) . 
:t( oo-l) · · 
t(1/J,2/3,~; 2/3,~/3,1/2 + z): 

Reported compounds: AuMg3 

nJth--P63/mmc 

±(1/3,2/3;1/4) 

z:O.S83 

A:J3: Mg
3 

Cd structure 
with 2 Cd (D.ih): 

. 6 Mg (C~) h 
. c..V 

t(2x,x, :l;x,x, i; V,2Y, t) t x~O.l,6';: 

Reported compounds: N Ag3In 

4" - . n3d--PJc1 

A:24: Cu3P structure 
with 6 P (C2h ,:t{xoi; Oxf; xxi): x:0.38 

2 cu (c3 .)~ ooo; oo2 
4 Cu (C1J: t(l/3,2f3,z; 1/3,2/3,1/2 + z): z~.17 . 
12 Cu (c1): ~z; y(x~)z; (y-x)xz~ yx(~ + z); x(x-y) 

r~ + z); (x-y)y(~ ... x)(: xr!),69,yri).07, 
' z::OoOB - . 

Reported compounds~ cu3P; cu3As with x(As)::0.33, z(Curr):O.lS 
x(cu111 ):0.68, y(Cu111 ):0.07S, z(cu111 ):0.08 
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0 --Im3m~ h . , 

A::52? ·~-brass structures. · The basic structure consists of a , 
cubic unit cell whose edge is three times the edge of a simple 
body-centered cubic cell. From this.large cell of .54 atomic 
sites is abstracted 2 atomic ~ites with smallattendant shifts 
in parameters of some of the .52 occupied sites. The space 
group depends upon the formula of the compound and the atomic 
species occupying the various atomic sites. 

.. . •. . 

Rep?rteid' compoundsr eu32A.l193 CuoA,l43 eu4Al.3~ cu9Gah. 3 eu7rn3, · 
eu.5zn8 ~ eu5cd8j) cuHg, cu31sns, eu15si4 , A.g10Hg1y .Kg2Inj AgLi3, 

_Ag5zn8, Au5zn8 • 

. . Re1~rksg ."6 ...brass structures usually exhibit extensive compo-
:' sition :v:ariation. Those formulae indicating more .than 52. atoms/ 

.. formula may· be due t.o disorder or possibly they crystallize in 
closely related structures. Composition variation in cu9Ga4 · 
evidently occurs by defect structure reducing the number of Ga 
atoms per cell in such a way as to maintain a constant valence 
electron concentration. 

Rei)orted compoundsg CuTi2 
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L 10:--

L 11: 

L 12: 

L 13: 

Remarks: There is some question as .to whether or not it ~ 
ne.cessary to have oxygen atoms present in order to stabilize 
CuTi2 in this structure. Presumably the oxygens if present 
woula occupy the C positions anf Ti would occupy the 192 
fold and 64 fold setso 

Dl ~"'4/; 4h --. /rrunm 

A:J.n CuAu structure 
with. 2 Cu (D4h)~ 

2 Au (D4h) ~' 

Reported compounds: 

000 + BoCo 
~~ + BoCo 

AU.Cu, AgTi, CuTi 

Remarksg Parameters gi,en for CuTi in t,he tabulation section 
.ire for A•2 ( l Ti in 000 and l Cu ·in ~~~) ;: conv;.ersion to 
the above type structure can be accomplished by a 45° ro­
tation of the a and b axes. 

5 . -
n3n-R3m 

A=.32: CuPt structure 
with 16 Cu (D3d)& 

16 Pt (DJd)& 
000; !~1~; """\ + BoCo 
lll f'.l/ Z22; 3 4, 3 4, 0; ? 

Reported compoundsg CuPt 

0~--Pm3m 

A::4 ~· cu3Au structure 
with 3 Cu (D4b): Be;: ~ 

l Au (011): 000· 

+ B.C •. 

Reported compounds: eu3Au, cu3Pd, AgP.t3, AuCd3, eu
3
Pt 

7 . 
Oh--Fd3m 

A::32g 16 Pt 
16 Cu 

Reported compounds: CuPt, AgPt 

+ F. C:. 

Remarks g CuPt3 and CuPt7 are based on this s tructure. 
CuPt3 has: B Cu in 000; :Ho and 24 Pt in ~~~; 3/4,3/4,1/2; 
l/2,3/4,3/LI; 3/4;1/2,. 3/4; O!~; 3/4,o~t! + F.C~ 
CuPt has: 4 Cu in 000 and 28 Pt in tiD;: lli; 3/4,3/4,1/2; 
l/23/4,3/lJ; j/4,l/2Jl3/4; O!!; 3/4~0,lf2; + F.C. 



17 ' c2v-a.kba2 

A:::20~ AllSn4 structure 
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. with 4 A:u (C:2h· OOz;; ~~ z=!J + A.C. ~ 
8 Sn (C1h .. xyz; xyz; t ;_ x, t + y, z; i + x, t - y, z; 

x;O.l73, y:£).327, zt:O.l25 r'A.C .. 
8 Sn (g1 )~ same with x:Q.327, yc0,173, z:0.875 ~ A.C. 

( A~>C~> ~ add o-H to all coordinates) 

Reported compounds ~ AuSn4 

Remarks~ Related to the Cl6 structure. 

cth--P42,!in 

A:B: CU4Pd .structure:.. ~ . . . 
with 2 Cu ··:(c2hh . 000; oot . · 

2 Cu (S4J i ~~:f; ~:, },3/4 
4 Pd (C9 )g xyO; xyO; y,x,i; y,x,~: x..O.l, yr£J.3 

Reported compounds~- eu
4

Pd 
24 ' . 

D --Fddd . 4h . 

k::48 g; · CuMg2 structure 
with 15 Cu (C2): 

Reported compounds: CuMg2 

T~==I43d 

A::6~ r · eu3A:s s.tructure ... 
1 

. 
1 

_ _ 
1 

.1. 
WJ.th 16 !\,! (c3 ) :r :xxx; 2 .,;: x, 2 - x, x; x, 2 + x,, 2 - x; 

·. · l. ·. X X· l. .JL x• l ..a:.. X l. +X l. -'- X• . . ': '114 .{-, ~~, ll4 ._ ~' 43f4 ~ i; 3/4 ~ ;, ' 

~/4 + x, · *- x; i- x, 3/4 - x, ?14 + x: 
x~..0.03 t B .. C. . 

48 Cu ( cl) g xyz + full symmetry operations with 
x:-0 .. 03,. ym0~12, z:0.20 t B .. C. 

Reported compounds~ cu3As ·. 
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D~h--c6/mmm 
A:6t eu5ca structure 

with 1 Ca (D6h)t 
2 Cu (D3h) t 
3 Cu (D2h)t 

ngh -.:.C6/mmm 

000 
1/3,~/3,~2/3,1/3,0 
.In.!. 0 11 • 1 
2V2J ~J 

4.:!J; Cu4Ce struct,ure 
with l Ce (D6h )t 000 · · . 

2 (Ceo.o4euo.96) (DJh)t 
3 (ce0•04eu0•96) _(n2h)a 

Reported compo.unds a Cu4 Ce , eu
4
ta 

nfih-P4/mmm 

· A:4: AgZ'r3 structure 
with .. 1 Ag (D4h) I . 000 

1 Zr (D4h) t _ ftr ;.~_r 
2 Zr (D2h) 1 · 023; av2; 

Reported compounds a, AgZr3, o( -Au3cd 

Remarksr Tetragonal~ deformed 112 
1 . . 

- n6h --c6/imnm 

A:!>t Cu
2

Te structure 
with 2 Te (C6v)t z{OOz)t z=0.306 

4. Cu (c3v): :i:(1/3,2/3,z;' 2/3,1/3,z)l ·z:O.l60 

Reported compounds:. cu2Te 

nl3_~Pmmn. 
2h '., 

. . I . 
A:4t CuTe structure 

with · 2 Cu (~2v)t oiz;~z: z:0.46 
2 Te. (C 2v) t OOz;~: z:0.22 

Reported compoundst CuTe 

.. ./ 
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17 n2h--cmcm 

4:7 

A~~ . ·eu3Ti structure (high temperature) 
. With . k Ti, or Cl). (C2vh , Oy:l-; O,y,3/4: i:O•J45 t' (000;; W) 

. ::1 ,. 

Reported compounds: 

Remarks:: Evidently there is ,a; statistical occupancy of the sites. 

~~--~ 
A:8~---cu3Ti s~ructure (lo~:t~~era~u,t'~} 

.:: nth .: : .. 2 Tl. (c2-vh . OOz; -p-z: z:0.655 
2 Cii (C2y) ~ .. o~ ;_~z:-

1 
z:.o•3i5 

4 Cu (C5 J: xOz;;- xOz; ·2 f x, 2' z; ~ - x, ~, z: 
xs0.25, z:O.l55 

Reported compounds: eu3Ti 

5~~~ 
.A.:27: eu2n5n6 structure · · . · 

with ~ Sn (D3)~ t(l/3;2/3;0) 
4 Sn (C)): t(l/3,2/3,z; 2/3,1/3,z): z:l/3 
2 c~ (c3 )t · :t(OOzh z~3 · . . 

. · . ,· .. ·6 ~ (c8J:, . t(xxz; <Jxz; xOz)t x'!i}-/J, z:l/9 · 
... · · . 6 Cu ·(Csh ~ame with x~3; zd+/9 · 

... . . . .... . ~ Cu (Csh same with x:l/3, z:7/9 , 

Reported compounds: eu20sn6 

Remarks i .. Parameters calculated for a statistical distribution. 
· · · ,of. atqms .• , 

1" · ... ; ... · 
c

2
'v ...-p2mm 

A= 'lf_' -AiJ.Cu~ structure 
With ~ Al (c 2-v)~ 

I. A:l (C2vh 
1 cu (c2vh 
1 Cu (C2vh 
2 Cu (C9 )t 
2 Cu (C9 )t 

Reported compounds: 

xOO:: x:£) 

x~~: x::l/3 
x~~ x:J) 
xO~; x:l/3 

xyo,· xy-o.,.... xJ y-1. -:a' ·-4 
xr~; xf~: x:5/6, Y:i 
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A:=2?t~h Au4A
2
1 stru(ctur) e · ';>. 

1
. . 

1 
_ I'"\ . _ . i : . 

. . . w~ .. 1 Au cl & . xyz; r 2 + X' 2 - y' z ;: f-' ; X; 2 t y' 
1 1 ... 1 ~ 5 2 - z; ;J ; 2 - x, y, · 2 + z; .,.. :: x:O. 78 , 
y:0.950, z:0.385 · 

4 Au (c3) •• . 1 .l - - 1 :x:xx; 2 + x, 2 - x,x; x, 2 + x, 
! - x, x, ! t x: x:0.690 

4 Al (C3) :t same with x::().054 

! - x; 

Reported compounds~ Au4Al, . Ag3Al 

Remarks: · p~n like phase. Ag3Al has a statistical distribution 
of ~g and Al atoms. 

1 -c3i --c3 

At;;9~ AgZh ·structurA 
with l (Cy h 000 · 

2 (c3}& 2/3,1~2,z; 1/3,2/3,z: z::Oo250 
6 (C1h xyz; y, x-y,z.; y-x~x,z·.; xyi.; y,y-x,z; x-y~x,zz 

· x:0.35, y:0.32:, z:O. 75 

Reporte4.compounds:: AgZn 

Remarks:. 1 and 2 fold positioms are a~most exclusive~ Zn; 
remairiirig. Zn at'fd ,Ag, ·stat-istically distr.ibuted. on &.fold· 
positions o . . '· ,,_ , . , 

·K:::U= Cu3Ge.s ~:-u:ture; coordinate~f~r l~t.t.Ar space group 
WJ..th 2(Cu 9 Ge}g (C1)t xyZ.J x, 2 + y, V; x.,[), y-;:,0, z.J./6 

2~(Cu,,Geh (Cl) t same with x~, y:O, z:l/3 

Reported compounds~ eu
3

Ge 

.. 




