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THE CRYSTAL STRUCTURE OF DELlLI.YELITE

RIA8SU;>;TO. - LIl fiellmrelite l!l Ill! ~i1icfllo per 11 quale 80110 ~llltil propolilo
dagli lI.utori dei dM rilrommenti Ie $Ciueilli dUll formule: (Nu, K), Ca.,AlJ)i.,O•.
18.R.o. :J(Na., K.)(CI.,"'., SO,) ($aha",a e U,-tcmen); (Na, K). Clt,AJ.Si..(O, 08,
F, CI). (Dortuuul, &Io.·a, Nerono ...a).

lA delha,.elite appartiene III gruppo l>paziale Pn",,,,; Ie "OIltallt; tetieoLari IIOno
Ie aeguenti: G = 24.86, b = 7.07, c = G.M A.

La. .trut.wra l!l lrtala deterillinata. llttnl"er80 I"_me tlellR lIin«-i di Patter80n
tridimlllaionale e l'a8WlIZiolltl IIi ulla allalogill. fl'll. la lIlruu.ura d,,1111 delbayelite e
quella della mll('donll.ldite, rCCClllcmenlc 8tudinta. ungli Ilutori u; queeto la....oro. I nIp,
I)orti tra Ie OO~tlU1ti rOlieolnri delln. nmcdOlUl.ldite (c=23.56, a= 14.08, b=13.11 A)
C que110 della do/Ill.yolite l;()1l0 (\1"ideuti, [uvO(o la formula ehimien della maedonal·
dite, &Ca,B""Si ..O... 10,4 H,O, non lIllmbrn, n pr;mu ..IMa, ll."er motto a Ilbe fare
con quelle seritle IIOpra per III delha)·clite. BilIOgna pel'll rieordate ehe nella strut.­
tnm della maellonalditc, fuua. 11&1\'11. I' ;mpalcalw1L eoetituila dai letrlledrl del. Si e
dagli ottnedrl del Cs., to'~ ampio lIJ'azio per IIOttiluuoui e aggiullte di altri eationi.

L ' ipote5i al!l'unta ~ ,Iala eon(erlllllta dan'Name di sintesi IIi 'Fourier tridi·
mensionali e i paramclri lI(lllO ~tali ra.ffinali fino a \lit fanore di lIiilCOrdUJItll del·
1'8,8%. a.ttribuendo via via una approprilltn nfl-tura ehintien ai din~t'ai maMi.mi di
dOllJlilA. alattrollien, llul1a ba!le delle loro illlCIL~ita e delle disl:Ulze fonnate eon quelli
adiaC<l!lti.

l..n formula ehimi~a lIelllL delhll.yelitc viene ~olll Illod;fi~ata t1ai t'isuUati del·
l'IlIlBli.'li struttut'lile: Cn,(Na"Cn)K,(Si"At.)O..01,}'.. La. eomposizioue per~e.ntuale ill
ouidi, riealcolnla da qUellta fonnuLa ~ mollO vieina A quells pubblicata da. Dorfmau
e coli., mootnl quella di Bahama e ",Iouell, cbe lrovlno molto piil lJilie.io e molti
meao aleali, II probabilmeule vidata. dall 'IlttlleOD aeido,~ n_rio per puri·
fieAre il loro campione.

Come ipotiuato, I'impa.leatura delhI. maedonnldite lli mantiClle nella delhaye·
lite. l.a. llOatitu:dOllo del Si eon Al 'lv"iene ordinat'llllenia ill UUIl Ilelle Ire polli·
zioni illdipeudenti GCeupatll dId calioni lctrllodriei. I.e c.'I.tene di otUt.Cdri del (JA,
eollegato rra loro da legami d I idrogeno nella. maedolla.ldite, qui 80110 wllegate
dB catene di prismi del Na. L.' impaJeatUn< della maedonaldite e aLtraversa.la dA
un doppio sistema di eana.li, in eoi tro,·ntlO posto gli atomi di hario e Ie mo­
lec:ole d 'aequa non legale iii clltioni. Nella delha,.elite in queti apan vuoti
trovano posto atomi di K e di CI, ello oeeupano in parte posizionl nuo,·e e in parte
pollizioni gil oeeupate nella maedoltAldite dal bario 0 dall'aequa.
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Introduction.

Delhayclite is a silicate fouud by Sahama and Hytonen llJ in a
complex kalsilite-bearilll:' melilite-ncphelinite lava from M. Saheru,
Nyira.!,"ongo Area, North Ki"u (Cougo). These chemical and crystallo­
graphic data are quoted from the paper [1]: ehemical formula:

(Na, K)~ CIl6Al,SiU 0 80 • 1BH:!O . 3(Xa~, K 2)(CI:!, F:, SO~);
unit cell parameters:

n= 6.53 ± 0.03 A
b = 24-.65 ± 0.2 J\
c = 7.04 ± 0.03 A.

The a side should be doubled owill(: to c extrt>llIely weak layer-lines.
showed b.y the a-au rotation photographs. The unit cell with the
doubled a-axis contains one fonnula wlit. The possible space groups
are Pmn2'1 and Puunn. Sa.hama lind Hytonen write that the chemical
formula. (derived from chemical llllnlyses cllrl'ied out by Penl\ti
Oj8Jlpera of the Geological Survey of Finland) is only a provisional
approximation because of the low purity of the analysed material.

In a paper ou the crystal structure of maedonaJdite BaCa."B2
SiuOss . lO.4B:!O [2], the possibility of a close structural relationship
of that silicate with delhayelite and the related mineral rhodes.ite \\'8.8

discussed 011 the basis of the similarity of the crystallographic, physical
and (at least for rhodesite) chemical properties. Also the obsen'ed
structural conuection between macdonaldite and the fibrous zeolitefJ
as well as the resemblance of these ones witb delhayelite and rho­
desite [1], [3] lIupported the h)'potbesis that the three mentioned
silicates could belong to the same structural family.

The aim o( this work is the determination of the crystal structure
of delhayelite in order to "erify that hypothesis.

Experimental.

Prof. Th. G. Sahaml\ kind!)' supplied a sample of delhayelite
consisting of very small crystal fragments. Olle of those having a
roughly prismatic shll.pe (about two u:nths of millimeter long with
& cross section of few hundrt'dths of millimeter) was chosen (or the
collection of the X-rays experimental data.
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From rotation ilnd 'Veissenberg pllOtogrllphs the cell parameters
were ]'emeasured:

a = 24.86 ± 0.01 A
b = 7.07 ± 0.02 A
c = 6.53 ± 0.01 .<\..

The possible spaee groups are those given by Sahama and Hytonen;
Pmn2] and Pmmn. The orientation of the eell axes was changed with
respect to that used by the cited Allthors in order to get the standard
setting of the InterJ1ationai 'rabies of X-rllYs Crystallography.

Int<>grated 'Veissenberg photographs (rota.tion axis b) were taken
using the multiple films technique and the nickel·filtered copper ra­
diation. No doubling of the c axis was observed with the used exposure
times (10 days at 50 KV, :30 mA).

A total of 1100 independent reflexiol\s was inspected (about 80%
of the CuKo: limiting sphere); 527 of them were measured photome­
trically; 573 were too faint to be conveniently measured or did not
give any blar.kening Oil the films.

Owing to the very slllall dillH'IlSiollS of the crystal fragment
employed no absorption correction was applied. The intensities were
corrected for the Lorentz-polarization factor and for incomplete (1.,·0:2

spot doubling. The latter correction was computed taking into account
the integration technique which complicatcs the splitting effect for
its diagoual dircction with respeet 10 thc sides of the film.

Crystal Structure Analysis,

The starting point of the structure analysis was the hypothesis
of the close relationship of delhayelite and macdonaldite. The three­
dimensiollal Patterson synthesis of delhayel.ite did not discard this
supposition at least for wl1at was eOlleerned with the chains of Ca­
octahedra and the double layers of Si-tetrahedm whieh are the charSlC·
teristic feature of maedonaldite. So a structUl'C factors calculation, in
the centric spaee group Pmlllll, was carried out by giving to one
calcium (in a fourfold equipoint), to three Si atoms (one in a general
position and two in fourfold cquipoints) and to the oxygens bonded
to silicon, the sallie atomic ('(/Ordinates of mllcdonllldite, taking into
account that in this one the band c cell J)a1'ameters al'e doubled.
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1 ", -

A three-dimensional FO'l) Fourier sYlithesis Wll8 computed on the basis
of the caleulated structure factors. The Fourier Illaps l)howed well
resolved peaks corresponding to the atoms employed in computing the
l)tructure factors and some llIore maxima that were un interpretable
on the basis of the chemical analysis gi\"en b." Sahllllla and HytOnen.
In (act a chemical formula computed from the cited Rualysis, on the
basis of a SiH10u tetrahedral group, shows 8. strong deficiene,)' of Ca,
Na and K with respect to the number of maxinul. in the Fourier
synthcsis. No new ehemical Itnalysis was possible because of the scar­
city and impurity of the ll\'ll.ilable material. So the Ilt.tribution of a
, Ilame' to the maximll was made, step by stcp taking into account

TAUb!:: 1.

2 3 •
SiO, 46.34 46.53 48.19 liZ.60
TiO, trllcewl 0.01 0.09
RE,<>. 0.11 0.13
AlA 6.<3 6.59 5.84 9.22
~'e.O. 0.... 0.13 0-0_..-
MilO 0." 0.12 0.07..., 0.02 0.17
0.0 !'I.39 1<'" 16.01 1.99
en> 0.12 O.H
MoO 0.14 0.17 1.03

)::8.0 6.42 6.88 5.33 3.20
K,O 17.92 18.37 18.110 9.21,- 2.80 2.91 4.36 M3
CJ 3.31) 3,47 ".06 3.91
8 11.06 0.21 I.' 80,
H,o' l.e3 1.48 5.93
H,O- 0.43 0.06 3.36
0. (F,CI) -2.15 -1.01

Total 100.00 100.01

AnalylN.'S of Dorfmllll Ilt Ill. [4J. ThC'!ll 1I1.ltho1'8 write the chemical formula
Bll follows: (K, N"a).Ca,AI,si ..(O, on, Y, CI),..

3 . Alllllyais llOJllputed from the c1u)rnil'al formula. rllllultiug from thi.1I 'l\·ork.
" • AUIlIJ8ill of Bahama IIl1d HytOnClI (I]'
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the elements detected in the chemical analysis, the height of the peaks,
their relative distances and tlleil' distances from the oxygens of the
tetrahedra. At the end of this procedure 1\ self-cousistent a.rrangement
of atoms was obtained and submitted to the leastrsquares refinement,
'fhe hypothetical cell content at this stage was: CI4N!l..,iKsSi1603sC12F~;

this stoichiometric unit does not get balanced its electrostatic charges.
During the l'efinement the multiplier of several doubtful atoms was
allowed to vary in order to obtain some supplementary infonnations:
the positions of potassium appeared incompletely occupied, the posi­
tion of the supposed sodium seemed to be occupied by a heavier cation.
These informations togethel' with those obtained from the more precise
values of the bond distances led to this hypothetical cell content:
C8.l (NasCa)K1 (Sil~AI2)Os8CI2F'4; it gives the best R factor: 0.088 for
the observed reflex ions.

TABLE If.

Pinat atomic parameters a1ld their standard deviations (in parentheses).
W i$ the Wyckoff lIotation of the eqnipoint; N is the number of atoms per unit
cell. The standard deviation of the multipliors N allowed to vary in the least·

8quare!l refinement affects the seeoll(1 decimal figure.

Atom IV N • j. vi' ,j, B

Na,Da , , 0 0 0 1.01(15)
Ca t 4 0.0067(1) 0.7500 O.ii034 (7) 0.81 (9)
SiO) g • 0.1125(1) 0.4656 (.) 0.2818 (4) 0.51 (6)
Si(2) t 4 0.1828(2) 0.1500 0.534Z (8) 0.59 (9)
Si(3) r 4 0.1065(2) 0.7500 0.9188 (1) 0.10 (9)
0(1) g • 0.0550( 4) 0.4818(20) 0.384.5(18) 3.76(25)
O(~) g • 0.1618(4) 0.5510(21) 0.4135(17) 4.01(26)
0(3) g g 0.1124(4) 0.5675(19) 0.0601 (15) 3.28(23)
0(4) t 4 0.0491 (5) 0.7500 0.8164(20) 1.64(27)
0(5) t 4 0.1580(6) 0.7500 0.7738(24) 2.73(31)
0(6) t 4 0.12!l5(6) 0.2500 0.2433(25) 2.96(36)
0(7) b 2 0.2500 0.7500 0.5392(32) 2.32 (42)

" r 4 0.0297(4) 0.2500 0.8146(17) 2.02(23)
Ci , 1.' 0.2500 0.2500 0.8793(17) 3.83 (32)
K(l) t 3.7 0.1322(2) 0.2500 0.1804 (8) 1.95(14)
K(2) " L' 0.2500 0.2500 0.372] (14) 2.76(25)
R(3) b 1.7 0.2500 0.7500 0.0195(16) 4,45(31)



TAULE ILL.

Stnwtttre factors of Delhayelite.
Roflexions Illarked with illl asterisk were ullobscn-ably weak. in this c.'Ille Po
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During the last stage of the refinement the authors of this work
had the opportunity to read the summar)' of 8 paper of Dorfman
et at. [4J about the disco\'ery of delha)'elite in the Soviet Union. This
summar)' reported two chemical analyses which were an Wlexpeeted
support to the hypothetical formula written above. In Table 1 the
analyses of the Itussian Authors are compared with that of Sahama
and HytOlIP.ll and with that computed from the chemical formula
resulting from this structure analysis. Of course ollly a microprobe
analysis of congolese dellluyelite could give a detailed picture of its
chemical formula. I n any way thc fonnula resulting from the struc­
tural determination would not be far from the true one.

Final atomic coordinates llnd thermal parameters are gi,"en in
Table U. The rather high values of the temperature factors of the
oxygen atoms as well as the fairly hilzh values of the standard devlft,.
tions could depend from the doubling of the e axis observed b)' Sahama
llnd Hytonen. The atomic coordinates listed in Table II should be only
average values of the' true' coordinates in the cell with the c axis
of 13.06 A. As it has been said in a preceding section of this paper,
no extra reflexiolls, corresponding to the doubling of the cited cell
parameter, has been obsen'cd even with the long exposure times used
in taking the X.rays pictures. This fact, however, does not contradict
the observation of Sahama and Hytonen because, owing to the extreme
smallness of the specimen, those very long exposure times allowed the
measurement of only one half of the possible refle::<ions. So, it is po6­

sible thHt, with suitabl€' exposure timl"S. the cell side doubling oould
be seen also with the crystal fra~lllent used for this work.

The final observed and calculated structure factors are compared
in Table ilL Bond distances and angles as well as their standard
deviations are given in Table n'.

Discussion.

Calcium. One Ca atom is present in the asymmetric unit and is
located Oil the mirror plane (010). It has a six-fold coordination built
up b)' five oxy~ells of the tetrahedra (Ca·O from 2.30 to 2.37 A) and
one fluorine (Ca-F 2.26 A). The coordinatiOIl polyhedron could be
roughly described as an octahedron. These octahedra, by sharing two
opposite edges, Conn chains parallel to b.
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TABLE IV.

Interatomic distances (:\) and angles (0) alld their standard delJiatioRs
(i11 parentheses).

" aign , i3 IllIed to dialinjtuiah equivalent fttoDa. The di8tanut preaded by ODe
aateri3k o«ur Iwiee; tholle preceded by two 3JSleriak o«ur four bmell.

Atoll\.ll Bond 18l1gthl Atomll Bond ftllglt:!l

8i(l) -0(1) 1.58(1) O(I}-Si(I}-O(2) 115.7 (7)
-0(2) 1.62(1) O( l}-8i(I)--Q(3) 110.2 (7)
-0(3) 1.62(1) O(l)-8i(I}-O(6) 112.0 (8)
-0(6) 1.60(1) 0(2)--Si(1}-0(3) 108.1 (6)

Si,AI -0(2) -UO(l) 0(2)--8i(1}-O(6) 103.7 (8)
-0(7) 1.67(1) 0(3)--8i (1}-O(6) 106.5 (7)
-0(5) 1.68(2) 0(2)--Si(2)--O(7) 108.5 (7)

Si(3) --0(5) 1.59(2) o (2)--8i (2)---<, (5) ]08.6 (6)
-0(4) 1.57(1) o (2)---Si (2}-O (2), 112.2(1.0)
-0(3) -J.59(1) 0(i}---Si(2}-O(5) 110.4 (8)

NlII,Ca -,' -2.27(1) 0(4}-Si(3}-O(3) 109.3 (7)
--0(4) -2.%(1) o (4)------Si (3}-O(5) 118.4 (8)
-0(1) -2.86(1) o (3)------Si (3)--O(S) 105.7 (6)
-0(3) -2.86(1) O(3)------Si (3}--O (3Y 108.2(1.0)

c. -p 2.26( I) Si(I}--O(3)-~i(lr 145 (2)
--0(-4) 2.30(1) Si(2}-O (7)------Si (2Y li8 (2)
-0(1) -2.36(1) 8i(I}-O(2}-Si(2) 142 (I)
-o(1Y -2.37(1) 8i(1 }-O(3)------Si(3) 1;)2 (1)

K(l) -p 2.56(1) 8i(2}--O(5 i(3) 148 (I)
-0(3) -2.93(1)

--Cl 3.00(1)
--0(6)' 3.02(1)
--0(2) -3.29(1)
-0(6) 3.51(1)
-0(5) 3.59(1)
--0(1) -3.61(1)

K (2) -0(2) --3.07(2)
--0(6) -S.Il(l)
-CI S.22(1)

-<:l' 3.S1(1)
K(3) --0(;1) -2.79(2)

--0(7)' 3.14(2)
--0(7) • 3.39(2)
--<:1 3.65(1)
--0(2) "S.66(1)
--0(3) --3.66( I)



THE CIl'iSTAL STRUCTURE OF 1)~;LHAYELITE 71

Sodi1t1n. 'rile best scattering curve foJ' this atom lying on a sym­

metry center, was that based on the assumption that the site would be
occupied by 3/4 Nit HUrl 1/4 Ca. Sodium is bonded to two F atoms
(Na.-F 2.27 A) and to six oxygens of the tetrlllH'dra(two Na-D of 2.46
and four Na-O of 2.86 A). The t>ight mentioned atoms oceul' at the
,'ertices of a sort of orthorhombic prism. 'fhe prisms share two oppo­
site edges thus forming chains parallel to those of octahedra.

Potassiwm. The potJlssium atoms have not a regular cOOI'dination
owing to their occurrence in large cavities of the structure. Oue can
remark the short distances between K(l) Hnd P Hnd 1«(1) and el;
they arc shorter than the flmll of the ionic radii of the involved atoms.
K(2) occupies the same position of Ba ill macdonaldite; its coordi­
nation is more I'egular being formed by six oxygens at the verticcs
of a folded hexagon with one chlorine atom above and one below.

Some more words on t.he mle of potassium and chlorine will be
spent in the course of the description of the structure.

Silicon. 1'hree silicon atoms arc present in the asymmetric lUlit;
one of them shares all the oxygens with other tetrahedra; the remain­
ing two have one oxygen unshared. Thesc ones have 8i-O bond dis­

tances of about 1.60 A while the Si--O bond lenghts of the fOlmer range
from 1.67 to 1.70 A. For this reason it was assumed that the eOITe5­
pOnding fourfold equipoillt was Mcupied by 50% Si and 50'10 AI.
1.\s one can see in Table IV the lengths of the Si-O bonds are not much
influenced by the fact. that the oxygens arc ullshared or shared with
othe" tetrahedra: Si(l}--O (J) 1.58 A, Sj (3)--0 (4) 1.57 A; the average
Si-O distance for shared oxygells is about 1.60 A. As suggested by
Cruickshank (5] this fact is due to the presence of Al in the tetrahe­

dral framework. It seems worthr to poillt out that in macdonaldite,
which has the same tetrahedral framework, but is free of AI, the
average bond distances of Si with the uns)mred oxygells were about
1.57 A and those Witll the shared ones were about 1.63 A.

Description of the structure (see Fig. 1). As previously pointed
out the stl'uctural features common to macdonaldite and delhayelite
are the double tetrahedral layers of the apophyllite type and the chains
of Ca-octahedra. The « idealizf'd » apophyllite layer is derived fl"Om the
condensation of wollastonite chains through tile xonotlite ribbOIl. In
maedonaldih: the double layers are imbedded between layers of Ca-

R.ndicQnli S.I.M.\'. W
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Fig. l. - Bottom: schematic plU"tial projeetiou of Ihe errstal s\.ructu.re of
dclllayolito along \.he (l axm l1nd key 10 \.110 identification of the Moms
(small black eireles rue fluoriue aton,s). Tile larers of Si·t6trahedra lUI well
as of Ca·oct:lhedra a.nd Na.-prisllI.ll are shown. TaJ!: schematic pa.rtial
projoetion along t.he b 11%1$. A soetioll of the channel parallel to b is

~hOWll. The other channel runs parllllel to c.



THE CRYSTAL STRUCTURE m' DELBAYELITE 73

octahedra. 'l'hese layers are formed by chains of octahedra connected

together by hydrogen bonds. In delhayelite tile chains of octahedra

are tied together by sodium atoms; in such a way the Ca-octahedra

and the prisms of sodium form a sort of compact « wall ~ of polyhe­

dra. The tetrahedral double layers occur between two of such «walls:t.

Taking into account the common structural features, delhayelite and

macdonaldite belong without ally doubt to the same structural family

of Zoltai's [6] classification of silicates.

A number of structural details will bc described in order to show

some interesting peculiarities of delhayelite.

In macdonaldite two adjacent On atoms are not equivalent by

synunetry: one lies on a symmetry center, the other on a mirror plane.

in delhayt'-lite both of them occur on a mirror plane, So, while in mae­

donaldite aile octahedron is built up by six oxygcns of the tetrahedra

and the other by four oxygcns and two water molp-cules, in delhayelite
aU tile octahcdra are formed by fivc oxygens and one fluorine. These

different sit.uations of calcium in the two minerals implies different

situations uf the tetrahedral Inyers with respect to the layers of 00­
tahedl'f\ (see Fig. 2).

---f-7<. j~'-

Fig. 2. - Schematic drawillg sliowiug the rolutiollships botwoon tbe eh:un8
of Ca.·octahedra and the tet.rahedral la~'el'!j in maedollaldite (left) and in
delha~'olite (right), Eueh .. T ~ roprewnts a Si·tetralledrOn and I-he 8Og'

ment running from OUI) eorner of t.ho oetahedroll to a. c: T, is a. Si----O
bond. Small eireles are water molooulC8 in the maedonaldite chain and

fluorine atoms ill the delhayelite chain.
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1'he challnels thut arc present in macdollaldite exist also in delhaye·
lite; they run within the tet,rahedra! layers parallel to band c; their
free diameter is about 3.8 A. In macdonalditl' the channels arc occupied
by barium and water molecules which do rIOt fill completely the large
cavities of the structure: it is a tipieal feature of zeolites. In delhayelite
there is no water j the channels are nearly completely filled by po­
tassiulll and chlorine. In th£> channel parallel to c there is an infinite
sequence ... K(2}-CI-K(2)--Cl ... ]'wlIling at the intersection of two
mirror planes. It eould be of some interest to point Qut that the c cell
parameter of delhayelite (6.53.A.) is only a little longer than the cell
edge of KCI (6.26 A). Another infinite sequence ... K(3)-CI-K (3)­
-Cl ... occurs in the channel parallel to b.

Another interesting fcature of oelhayelite is a sort of finite chain
or linear group F-K(1)-CI-K(1}-P. This group is nearly parallel
to a aud runs between two adjacent walls of polyhedra in a ciJindrical
cavity which has the ,mille free diameter of the ehannels. The chlorine
atoms are located at the intt:l'Section of the two infinite sequences and
the linear group; in such a way each chlorine is surrounded by six K
atoms that form II distorted octahedron.

The a cell parameter of delhayelite is significatively longer than
the corrcsponding cell edge of maedonaldite: 24.86 A against 23.56 A.
This difference of 1.3 A is caused by a rearrangement of the tetrahe·
dral framework achieved through the increasing of some Si-O-Si
allgles.

TABLF. V.

Mineral

M:ledollnldit.e
Rhodesite
Delhayelile

Cell dimensions

a = 14.08 b = 13.11 c = ~3.5G It.
c = H.10 b = 13.08 a = 23.8 A
0= i.Oi c= 6.53 a=24.861t.

C1lornieal formuln

4[B.1.CD.n"si"O., .10AH.O]
4rK.ND.Cn,Si,.o... 12H.O]
Ca, (Na.,CR.)K., (Si"A 1.)O.C1,F,

Concl1tsi<ms. Table V shows a comparison of the crystallographic
and chemical data of macdonaldite, rhodesite and delha~'elite. The close
structural relationship between maedonaldite and delhayelite has been
fully confirmed by the crystal structUl'e analysis in spite of the diffi­
culties cncountered with the chemical formula.



THE CRYSTAl, STRUCTURE OF DEUIAYELITE 75

The absence of water and the presence of F and OJ in delhayelite
as well as its occurence in a ,'olcanic rock of unusual chemical and
mineralogical composition [7] give a particular character to this mi­
nerai witb respect to macdonaldite and rhodesite. These ones are more
strictly comparable with fibrous 1.eolites for their occurence, their
morphological features (rhodesite is fibrous) and their water content.

It would be very interesting to investigate the cl'ystal structUL'e
of rhodesite nlso in order to know whether Na is in the channels as K
and Ba or it connects together the chains of octahedra as in delhayelite.
In such a way one could have II complete structural picture of this
family of silicates whose members can occur in such different envi­
ronments.
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