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Tho oxistenco of phases with structures analogous {o  kindly supplicd by Mackenzie. (Seo Table 2). Small singlo
thoso of tho silica minerals has long been known. In  erystals woro ohtained of both matorials, which, ospecinlly
i particular the structures of BI'O, and BAsO, under rooinin the BPO,, wero oiten perfeet hexagonal prisins. Tho E
tomperature conditions wore reported by Schulze (1054)  unit cells wore determined direetly, and wore found to bo
to be analogous to high cristobalite, (with 13,1 or B,As  analogous to that of quartz, oxcept that the c-axis in
HUS roplacing Si,Si in an ordered way) whilo Machatsehki — ench caso is doubled (‘Table 1). Rotation and Weissenberg
(1935, 1936) and Iluttonlocher (1935) studied AlAsO,  photographs about a and ¢ showed that the erystals had ;.
5 and AIPO, and found theso to bo similarly derived from  trigonal symmotry, with a throofold scrow axis parallol &
tho quartz structuro. to ¢. This is consistont with tho assumption that thoy :
“ In a sorios of papors from this laboratory tho poly-  aro dorivod from tho quartz stracturo in the sumo way k
i morphism of these half-brood dorivatives has boon undor na the carlior studiod ATPO, and AIASO,. Tho odd lnyors
e ro-oxamination. Shafor, Shafor & Roy (1066) voported  prosont in tho e-rotation photographs (which correspond
i that o possiblo BI'O, analoguo of quurtz was formed — fo the doubling ol ¢) aro connoctod with tho ordoring.
2 undoer mild hydrothormal conditions, but thoy noted that. I these luyors arve ignored, comparison with e-rotation ]
tho material was anomalously low in donsity for a quariz-— photographs of quartz shows that the intensity distribu- 3
structure polymorph. Tn w lator investigation, Duchillo  tions avo vory similar, This loaves littlo doubt that tho 5
& Roy (1957) woro ublo in faet to propure tho quurtz  structures aro closely rolated to that of quartz in the way E
3 form of BP0, in uniaxinl prossuro dovicos af about 50,000 suggoested, and comparison of ealeulatod and obsorved
i atmosphores and 500 °C. A p-¢ ocquilibrium curve was  intensities for the 00-0 and £0:0 refloctions of BI?O,
also presented at that timo. Mackonzio, Roth & Wontorl — (making suitablo adjustmoents of intoratomic distances)
(1959) moro recently reported tho formation of high  confirmed this.
pressure forms of BPO, and BAsO;. They stated that The cell devived by Mackenzio et al. (1959) is rclated
: these wore now forms with ¢/a ratios unliko both silica- (' to tho true cell, their ¢ being correet and their « corre-
i (cocsito) and quartz; thoy indexed their powder pattorns — sponding to the long diagonal of the base of the truc cell
i on o hoxagonal unit cell ("Tables 1 and 2). (Table 1). In view of this, it is hardly surprising that thoy
3 A furthor examination of BPO, and BAsO, was found that ¢/a was appreciably difforont from that of
undertaken to eheck whother or not the phases propared — quartz. Tablo 1 shows this ratio for tho true cell, compared
by Mackenzie et al. (1959) were indeed even higher pres-  to that for quartz with ¢ doubled; this last is necessary
sure forms than the BPO, quartz form reported by to mako the comparison meaningful, since the cells
Dachille & Roy (1957). The results showed that the compared should have an equal number of oxygen atoms.
materials propared by Mackenzie et al. (1959) wero Tho powdor patterns are quoted in Table 2. They are
identical to the carlier matorials and were in fact quartz — almost identical with those quoted by Mackenzio et al.
forms, and that tho unit cells assigned by thom were  (1959), the only significant differonco boing that two vory,
incorrect. Dotails of tho synthosis and equilibrium in-  very weak lines reported by Mackonzio et al. (1959) in
vestigations are being published clsowhore. the BPO, pattern, and indexed by thom as 20-0 and 20-1,
Sumples of tho high pressure forms of BPO, and BAsO,  woro not detected in the present work. The present pat-
woro prepared as deseribed earlior (Dachille & Roy, 1957)  torns were indoxed by direct comparison of singlo erystal
i excopt that the lattor could be prepared at pressures —and powder photographs taken on the samo 6 em. dia- ;
as low as 40,000 atmospheres. Powder patterns of the meter camera; indices and calculated spacings are given
products were substantially in agreement with those very  in Table 2. This is the easiest and most fool-proof method
! - of indexing powder patterns, since it enables lines caused
; * Contribution No. 58-86. by p-radiation or by extraneous phases to be distin-
Table 1. Unit cells, densities, and refractive indices !
i BPO, BAsO,
E Si0,
? Quartz* Mackenzie et al. Prosent work Yl\gckon?,ie {t al. Prosent work
a 4913 7754 0-02(4-47 x V/3) 4-470+ 0:005 7:91 4 0:02(4-567 x V/3) 4:662 + 0:006
¢ 5405 9:95 4002 09926+ 0-01 10-32 4+ 0-02 10-33 +0-01
1 cla 2:20% 1-28 922 1-31 2:26
Z3(8i0,) 3(13PO,) 3(BAsO,)
; ¢ (X-ray)
; 2:647 3056 3069 3:08 400,
e 0 (obs.) 3:06 +0:056 3:06 +0:02 39 +02 Not determined
w 1-544 1:636 + 0-002 1:639 4 0-:002 1:740 4 0-002 1:730 4 0:002
e 1653 1:648 4 0-:002 1:647 4 0-002 1748 +0:002 1:767 + 0:002
* Quartz values from Swanson and Fuyat, N.B.S. Circular 539, Vol. III (1953).
Card No. 5-0490 in the X-ray Powder Data File.
1 Referred to cell with ¢ doubled.
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