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two minerals. All d-spacings (permitted b),. the space group) down to
d:1.340 A *".e calculated using the celr parameters of Zemann and.
zemann (1960) for teineite and those of Gattow (195g) for chalcomenite.

Mr. Par,rl Desautels of the united States National nluseum kindly
supplied a cr1'stal of teineite (u.s.N.M. No. 1031g6) for this studv.
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NEW DATA ON BARYSILITE

F. P. GrassER, Departtnent of Chemistry, (Jniaersity
of Aberileen, Old, Aberdeen, Scotland..

chemical analyses of barvsil i te have been generaily interpreted as
indicating the composition pb.:SizOr, although Heir (1955) suggests a
relation between barysil i te and the synthetic phase KzO.2pbo.2SiOr.

Single crystals of barvsil i te have been examined. These were from a
sample labelled u.s.N.M. c-6389, Franklin, N. J. x-ray oscil lation and
rotation photographs confirm that the rhombohedral symmetrv deduced
from the crystal morphology is correct, and give the folrowing cel dimen-
sions (referred to hexago"rllr"i"rur;^ 

c : 38.3 t 0.2 A
Vr'.*. : 2380 A3

any one specimen. rrowever, all three chemical analyses are similar; the
sample used in the present study is probably verv similar to anal. 3,
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Table II. The general similarity of the analyses suggests that Flink's

(1917) density values can be used with confidence. Flink reports ob-

served densities between 6.55 and 6.706; the present calculations use

G:6.70. The chemical analyses have been recalculated to 100/6 mak-

ing certain assumptions. HzO has been ruled out as an essential constitu-

Tesrn I. X-Rev Pomnn Dere ron B.qnvsttrtr

Difiractometer Difiractometer Film Difiractometer Film

d(A)

8 . 7 2
5 .  1 l
4 7 1
4 . 5 8
4.349
3 146
3 885
3. . i01
3  307
3 .  1 9 3
3 .  1 6 3
3 039
2.960
2.905
2.826

2 767
2 . 6 7 8
2 .63 i  a
2  581
2 4r5

d(A)

t 2
10
3 5
40

5
5

30
10
80

i00
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3
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30
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35\
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4

7

7 2

4 6

m

m

d (A) I

8
4
5

10
l 0
4
6

1 5
1 0
20
6

t 0 l
c n l

1 8
T J

I J

4
7
4
3

d A )

1  . 5 9 5
1 586
1 5 5 7 , y
1 . 5 2 3
1 498

I

10

8

5

2 . 3 4 4
2.307
2 . 2 6 7
2 . 1 7 7  a
2 .  1 0 8
2 086
2 . 0 6 4
2.O02a
|  9 i 3
1 . 9 4 5
I 908
1 886
1  . 8 5 3
1 . 8 4 6
1  . 8 3 4

1 8216
| . 7 7 9 , 1
1 . 7 0 6
1  . 6 7 8
1 64+

2 3 4
2 . 2 9

m w

mw

m

MS

5

s

mw

| 474,1
1  . 4 5 4

3 2 4
3 1 8

2 9 2

2 . 7 4
2 61d

2 . 4 2

s
V S

Radiation: cuKoror, Ni Filter Difiractometer data were obtained on a Philips PW 1010 diffIactometel at

a scanning spee4 of *""24/min. The scanning range was 8O'-4" 20 Observed d-spacings were corrected by an

external silicon standard. Intensities were measuled relative to the strongest line d:3.198, which was arbi-

trarily takeu as 1:100. Film data were taken on a 6 cm diameter camera. Thus the observed d'spacings are

not particularly accurate Intensities were estimated visually by comparison with the strongest line (d:3.163).

comparison ol the two sets of intensity data indicate a considerable degree of preferred orientation in the

difiractometer sample. Additional power lines were recorded on film at d:1'12 (mw) and 1 08 (m)

d : difi use ; s :strong ; m :medium; w :weak ; v :very.

ent. A 257 mg sampie of barysil i te, hand picked from sample C-6389'

lost 0.0 mg after heating in dry nitrogen at 700o C. lor 24 hrs. Table II

gives other details of the recalculation.

Barysilite inverts to an apparently new phase upon heating. The in-

version temperature is 730*30o C. in dry N2; the reverse reaction has

not been observed. in runs oI 24 hr duration. X-ray data for the high

temperature form are shown in Table IIL Cleavage flakes of barysilite

apparently convert topotactically to the high temperature phase, which

has a larse monoclinic cell. Rotation and Weissenberg photographs taken

2 0 6

1  . 9 8
1  . 9 3

1 . 4 6
1 4 5
l  . 3 i
1  . 3 4
1 3 2
1 3 0
| 2L0
1 . 2 0
1 r 7\,r
1 1.41

m

mw

mw

m

m

m s
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about  a symmetr ica l  9.75 A axis  g ive a:25.7,  c :16.9 A,  B:90o.  No
attempt has been made to study the orientation relationships.

The higher temperature phase persists to at least 960o C. in dry N2.
cleavage flakes, formerly barysil i te, heated several hours at 960o rerain
their shape except for a slight rounding of the edges. Microscopic exami-
nation did not show any signs of l iquid formation. This phase is much
more refractory than the pure lead sil icates; for example, both pbSioa
and PbzSiOa melt at temperatures below 900' C.

Teelr II. cnrlrrcar AN.rr,r.'s's aNn ur.rrr cnrr coNrrNrs ol B,q.nvsrrrrn

Recalculated in u,t. /6

SiOz
Pbo
FeO
MnO
ZnO
CaO
Mso
KtO
NurO

16 .68
78 00
0 1 0
3 0 6

r . 7 5
0 .41

16 .66  I  17 .0s  s i
78 .s3  78 .0s  I  Pb

|  0 . 2 3  I  F e
2 . 8 6  3 . 3 7  M n
0 . 9 2  0 3 0  I  Z n
0  5 3  I  O . 2 l  C a

0 .7e  I  Mg

8 . 8
t 1  . 2
0 . 0
1 . 4
0 . 0
1 . 0
0 3
0 . 0
0 . 0  l

I

J l . )

K
Na
o

8 . 8
t 1  . 2
0 . 0
l . J

0 . 4
0 . 3
0 . 0
0 1
0 1

3 1  . 0

3 . 0

011
1 .s l
0 .11
0 .1 f
0 . 6
001
0.01

. t l . o

0.07  I
100.00  100.00

1. Recalculated to 100/6 from Flink Type 2, ignoring 0.407a lF'rO.
2. Recalculated to 70oo/o from Flink Type 3, ignoring 0.630/6 SOt,O.Oglo HzO and

0.1270 Cl .
3. Recalculated to 10o/o from Bauer and Berman ignoring 0sgTo Ar2oB and,0oI/6

HzO.

4, 5, 6. Atomic cell contents calculated from analyses 1,2, and3 respectively.
7. Theoretical atomic cell contents for 3[pba (Mn, etc.)r SiaOn].

ganese. rt is not reiated to any known lead sil icate, nor to the hexagonal
KrO'2PbO.2SiO, phase (o:  5.62 A,  c :7.57 A;  McMurdie,  t94t) .
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Taelr IIL X-Rev D,q.te ron Hrcn TBuprn.q.rune Pnasn
OrtetNeo sv HBerrNc BmYsrr,rtr

Cu20C n 2 0

t7  .65
18 .80
19 40
20 .05
20.+0

2 t . 4 0
22.90
2 3 . 5 0
2 5 . 5 0
27 .00

28.00
29.00
30 10
30.  70
3 1 . 5 5

3 2 . 2 0
33 .45
34 .05
3 7  . 2 5
38 .5b

41.40
45 .30
4 5 . 6 0
46.10

46.60
4 9 . 1 5
49 80
50 20
53 .65

56 0r
56. 5r,
57  .70
59.0b
59 5r'

m

m
m

lY

VS

VS

V S

S

Sample heated 760" c. in N2, 24 hrs. Other samples heated between 760"-960' C. for

varying time (2 48 hrs.) gave identical patterns. d-spacing values were obtained from a

difiractometer trace (CuKo radiation); intensities rvere obtained from film measurements.

b:  broad.

The author wishes to acknowledge the loan of a barysil i te sPecimen

from the Smithsonian Institute, United States National Museum, Wash-

ington,  D.  C.
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