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Ab t Ea U= ki i 2 i
s T8 e 5 unknown orthorhombic Cal—xTh1-xRE2x[?04]2 2H20 with

a=6.67%0.07, b=12.06%0.12, ¢=6.40%0.06% is related to the ningyoite group. The mine-
ral in question is formed as a member of the transformation series: /Ca,Fe/ Th[?04}2

/yonazxt? gro?p/ - /Ca,Fe/Th[%O;]Z-HZO /rabdophane group/ ~ /Ca,Fe/1_xTh1_xRsz[?OA]Z-
-2H20 /ningyoite group/. These transformations are often accompanied by the forma-
tion of the mineral Fe3+/H20/ EO&]Z. The presence of all these members in samples

from Bogatynia, Poland, was proved by electron diffraction study.

/Ca,Fe/Th |PO 2' HZO is hexagonal with cellzdimensions a=7.08%0.07 and e=6.24%
$0.06%. The mineral belongs to the brockite - Fe +ThE’Ol‘]Z' H20 series. A small amount
of Fe /2 wt%/ allow one to consider this mineral as brockite.

Amidst the produgcts of the mentioned transformation series, imperfect patterns,
probably of an orthorhombic mineral with cell dimensions close to a=14.0 b=12.0 and
¢=15.0A were identified. It would be related to the /Th’ca’Fe"'/[?04’0€I'H20? com—

position.

INTRODUCTION

Th-bearing pegmatites and hydrothermal veins located near Bogaty-—
nia, Lower Silesia, Poland were investigated. The main Th-minerals are
related to monazite, rabdophane, Th-ningyoite and thorogummite groups
as well as goethite and'Fe§+/H20/n[PQ4]2 homologous series /Kucha, 1979/.
In samples from these area products of hydrothermal and weathering al-
teration of Th minerals were found also. The present paper is dealing
with one of a small, secondary nests, builded up with altered Th-mine-

rals.

XInstitute of Geology and Mineral Deposits, Academy of Mining and Metallurgy,
Cracow /Krakéw, Al. Mickiewicza 30/.

XX rnstitute of Metallurgy, Academy of Mining and Metallurgy,
Mickiewicza 30/

Cracow /Krakdéw, Al.

123



The monazite group with monoclinic symmetry includes: - monazite,

huttonite /Pabst, 1951/ and cheralite CaTh[po4]2 /Bowie and Horne 1953/.

Fe2+Th[?04}2 /Kucha, 1979/ is related to the latter.

The rabdophane group with hexagonal symmetry includes: rabdophane
and brockite CaTh[POé]z- H,0 /Fisher and Meyrowitz 1962/. Fe2+Th[?O4]2.
.H20 is related to the latter. 35

The ningyoite group with orthorhombic symmetry includes virtually
only one well characterized mineral of tetravalent uranium - ningyoé:e
Ca1~xul_xRE§¥l}O ]2 1-2 H,0 /Muto et al., 195?/. Fe~Th relative, TFe,
Th,_,/RE,Fe /zx‘tpoﬂ ,-1-3H,0 /Kucha, 1979/, is related to the lattec.

One poorly defined pseudohexagona% Th mineral exists in the orthor-
hombic system. This mineral is referred to /Th,Pb,Ca/[?Oé]'Hzo? compo-

sition and named grayite /vide Fleisher, 1962/.

MATERIALS AND METHODS

The chemical composition of materials from Bogatynia pegmatites and
hydrothermal veins, as well as microprobe investigations, was described
in an earlier paper /Kucha, 1979/.

Electron microscope investigations, were performed with a JEOL
JEM-100B microscope at 100 kV. Particles for investigations were taken
under microscopic control from areas defined exactly to 10x10 . A
few dozen particles were studied. They showed chiefly hexagonal, hexa-
gonal partly transformed into orthorhombic, and orthorhombic symmetry
referred to the described minerals. Not a single particle has revealed
the pattern of an iron hydroxide, but two electron diffraétion records
showed some interplanar distances of Fe§+/H20/(PO4)2 scattered amidst
the patterns of the minerals in question.

CHEMICAL COMPOSITION

The minerals in question failed to be distinguished microscopical-
ly one from an other. This was due to close intgrgrowths‘and a .very
small crystal size, far more smaller than the resolving power of a
light microscope and even smaller than the dimension of the microprobe
electron beam /1 pm/. In reflected light the investigated area seems
to be homogenous and only the yielded iron hydroxides form an alien

admixture /Phot. 1/. Internal reflections of the area are white-yellow .

or yellow with red-brown hue.

Chemical composition of the area in question is as follows /micro-
probe number 83/A22/:
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The size of the zone is 30x25084m/Phot.1/:

WESi = F1.05 581808, P.9.8,"Ca 4.1, Fe 2:0, RE 1.1; Th 45.4

atomic proportions Ca 0.30, Fe 0.11, RE 0.02, ThO.57, Hzocalc 2.13

and OH e 0 0% :

Elements sought fqr but not detected in the area are: Cug 0.1,
As LoC K 0.4, Pb £ 0.35, U< 0.45.

Chemical formulas of the described minerals are calculated accor-
ding to the recorded composition and according to isostructural rela-
tions to cheralite, brockite and ningyoite, respectively.

MONOCLINIC /Ca,Fe/Th [po 4:] 2

The mineral in question seems to be an intermediate member of a so-
lid solution series apparently extending between cheralite CaTh[?O4]2
and Fe2+Th[?04]2 /Kucha, 1979/. Because of the small Fe content it
should be considered as cheralite. The presence of 1.75 wt% Fe in the
originally described cheralite /Bowie and Horne, 1953/ confirms this
assertion more than enough. The mineral is isostructural with cherali-
te /Tab. 1/, but it gave oﬂly two streaking or streaking-like patterns
/Phot. 2/. The character of the recorded electron diffractions implies
a relic character of cheralite in the .described area. The rest of the

primary cheralite is probably entirely transformed into hexagonal and

i

T a-b.-kie .}

Electron diffraction data for monoclinic /Ca,Fe/Th[?OAJZ

partly transformed into hexagonal /Ca,Fe/Th[PO4 2 -HZO
Monoclinic Hexagonal | Monoclinic Hexagonal
d hkl d hkl d hkl d hkl
4.18 111 3.49 110 2:97 220 2.06 300
G5 111 2.95 200 2.07 222 1.86 212
Je32 200 2582 102 1.82 311 1.74 220
2.45 211 24139 112 1.74 222 1.54 222
2539 112 2516 211 1.38 533 Ja31

Monoclinic: zone axis uvw for monoclinic chiefly ij, minor 110. d-spacings
measured from the streaking pattern /Phot. 2/; then calculated for tilt ol and

/3 —%—, according to Andrews et al. /1967/.

Hexagonal: very imperfect pattérn. Present only pairs of spots scattered amidst
monoclinic pattern.
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then into orthorhombic phase. This is strongly supported by the pre-

sence of pairs of spots with brockite interplanar distances scattered
amidst monoclinic pattern /Phot. 2, tab. 1/. Moreover, the streaking
the #ire=

character of the monoclinic spots is evolved probably due to =
placement by hexagonal /Ca,Fe/Th[P04]2 -HZO developing parallel to 111
parting plane. This could probably have the same effect on the pattern
as stacking faults in artificial, metallurgical materials /Andrews et
al., 1967/. Photograph 2 proves the existence of the transformation of

cheralite into brockite.
HEXAGONAL /Ca,Fe/Th[?o4]2. H,0

The described mineral is probably an intermediate member of the so-
1id solution seriés extending between brockite CaTh[PO4]2-H20 /Fisher
and Meyrowitz, 1962/ and Fe2+Th[?04]2- H,0 /Kucha, 1979/. The small Fe
content, as well as the presence of RE and close structural similarity
to brockite /Tab. 2, 3/, allow one to consider it as brockite. Cell

dimension /3/ are:

2

/Ca,Fe/Th Poé]z- H,0 Fe *Tn PO4]2' H,0 Brockite

/Kucha, 1979/. /Fisher and Meyrowitz,1962

a =7.08%0.07 a =7.04%0.04 a =6.89
¢ =6.24%0.06 ¢ =6.36%0.03 e =6.40
¢ :a =0,.88 e :a =0.90 ¢ ra =0.92

T ar bl e
Electron diffraction pattern of hexagonal /Ca,Fe/Th[?Oé]z‘ ZHZO
/a =7.08, ¢ =6.24 R/, rabdophane group

d meas. hkl diicalic d meas. hkl diicallics
4.37 101 4.37 1/s55 004 1.56
3.85 7 1.54 222 1.54
3.47 110 3.54 1117 115 U e
35412 002 3512 115 224 U517/
3.05 111 3.08 1.14 331 1i516]
2.80 102 2.78 1.04 006 1.04
2576 201 25475, 1.03 333 1.03
2.36 112 2.34 0.896 226 0.897
2522 211 25117 0.863 17 0.864
2.03 300 2.04 0.858 335 0.857
1.95 301 1.94 027415 228 0.714
1.79 113 1.79 0.712 337 0.711
4577, 220 16777, 0.601 339 0.598
170 302 1571 0.588 448 0.585
1.69 310 1.70
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: : Traibibied3
Comparison of measured /Phot. 4/ and calculated angles /in degrees/
in hexagonal /Ca,Fe/Th[?OA]Z' H,0 /a =7.08, ¢ =6.24 &/

hzkzl2 002 111 711
h1k‘l1 meas. calc. | meas. cales; meas. calc.
111 60.5 60.4 0.0 0.0 59.0 59.1
111 118.5 119.6 58.5 Gt e o 0.0
002 0.0 0.0 61.0 60.4 120.5 119.6
773 30.5 30.4 30.5 30.0 89.0 89.1
220 7 90.0 90.0 30.0 30.0 30.0 29.6
113 149.0 149.6 89.5 89.1 30.5 30.0
115 19.5 19.4 41.0 41.0 99.7 100. 1
224 41.0 41.4 19.5 19.0 ;79450 78.2
224 138.5 138.6 78.0 78.2 19.5 19.0
331 79.0 17953 19.0 18.9 40.5 40.3
331 100.5 100. 7 41.0 40.3 19.0 18.9
335 46.0 46.6 14.0 13.8 73.5 73.0
117 ; 13.5 14.1 47.0 46.3 105.5 105.4
228 23.0 23.8 3735 36.7 95% 5% 95.8

/Ca,Fe/Th[?oé]z' H20 is undoubtedly hexagonal, which is shown by the
electron diffraction pattern /Phot. 4/ and the exquisite accordance be-
tween the measured and calculated for hexagonal symmetry interplanar
distances /Tab. 2/ and angles /Tab. 3/. The described brockite
monly transformed into orthorhombic Cai-xThl—xREZX[?o4]2' 2H,0. A se-
ries of electron diffraction records showed the process in different
stages of development. The brockite pattern is usually of poor quality,

is com~

being reduced to pairs of spots scattered amidst the ring pattern of
Cal_XThd_xRE2X|?04]2 '2H20 "in statu nascendi" /Phot. 3, Tab. 4/. One
rule can be observed here - the worse the quality of the hexagonal pat-
tern, the better the ring pattern of the orthorhombic phase. A feature
deserving note is the structural facility of the described transforma-
tion. This is because the cell dimensions of brockite calculated in
terms of the orthorhombic system a =6.98, b =12.10, ¢ =6.40 are very

imi . =6.67, b =12.06
similar to Ca Th xREZX‘?O4]2 2H20 cell parameters a A

o i B
and ¢ =6.46 %.
Thus electron diffraction study proved the existence of the trans-

formation of brockite into the orthorhombic phase.
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Electron diffraction pattern of orthorhombi
¢ Ca, Th, RE, 1>o(;|2 24,0

/a =6.67, b =12.06, and ¢ =6.46 R/ belonging to the ningyoite group

Thasb i lsdaed

Electron diffraction data of hexagonal /Ca, Fe/Th[POZJ2 H 0

partly transformed into orthorhombic Ca1_xTh1_x 2)([_}?04]2 2H20

d meas. hkl a calc. d meas. hkl d:-calc.
bi Hexagonal Orthorhombic v
Hexagonal Orthorhombic g 6.48 001 6.46 1.47 063 10T
d hkl d i hkl d hkl d i hkl 6.02 020 6.03 1.42 044 1.42
3.92 ? 1.65 | 310 4.42 021 4.41 1437 082 1.37
Siis 110 455 004 3528 002 323 1.29 005 1.29
344 002 1283 3.00 040 3.01 1.26 025, 064 1.26
2.81 102 1o 27 % 12, 7 025, 064 2.84 022 2.85 1.24 083 1.24
259 ? 1.08 | 422 1.09 8 |006, 084 | 2.74 041 2573 1524 0.10.0 121
2817 | 01T : 1.05 | 006 1.04 2 A 08703 2.21 042 2.20 1.20 0.10.1 1.19
2.08 003 2.10 10 241 0.832 3 800 2.14 003 RS 1.19 045 1.19
2:018. 300 0.806 | 3 008 2.10 241 2.11 1.14 0.10.2 1.13
1598 i 301 0.736 1 0.12.6 2.02 023 2.03 STt 084 1.10
1.81 ? 1.81 8 312 0.695 2 0.16.4 2.01 060 2.01 1.08 006 1.08
1.74 220 ' 3 1.92 061 1.92 1.06 026 1.06
L 1.81 312 1.81, 1.05 0.10.3 1.05
Hexagonal: usually imperfect patterns. There are only disordered pairs of spots 1
with rabdophane interplanar distances. This effect is caused by replacement of hexa-— 1.75 043 1.75 0.832 600 0.834
gonal lattice by orthorhombic one. d values with question marks could not be indexed 1572 062 Tyl 0.806 008 0.808
in terms of hexagonal rabdophane group. ~ 3 ;
1.62 004 1.62 ©0.736 0.12.6 0.735
Orthorhombic: ring patterns caused b fine- ined ch t f the pha-
LGSR E.pattenis amec ey RNBIER sl e R 1.55 024 1.56 0.696 0.16.4 0.683
Vo5 080 {1651 0.605 0.20.0 0.603
: N8 s = 08z 1.47
UNKNOWN Cad_XThi_xREZX[PO4]2 =200 Of /U Bl
T asbidie el®.6
U-5 seems to be an intermediate member of g solid solution exten-— Comparison of measured /phot: and calcblated angles /in degrees/
i . Y 3+ . i i P0,].*2H.0 /a =6.67, b =12.06, c =6.46 A/
ding between Cai—xThi—xREZX \:PO4]2 2H,0 and Fe’l—xTh’l—x/RE’Fe /ZX[PO4]2 in orthorhombic Ca, Th, _ RE [0 9 la > 5
-1-3 HZO /Kucha, 1979/. A small Fe admixture in U-5 mineral allows one
to consider it as a calcium end member of the considered series. U-5 is il 001 da R, 923
certainly orthorhombic, which is shown by a very good accordance be- ‘ meas. calc. meas. calc. | meas. calc. meas. calc.
tween the measured and calculated for orthorhombic symmetry d-spacings 001 0.0 0.0 90.0 90.0 47.0 47.0 28.0 28.2
/Tab. 5/ and angles /Tab. 6/. The new-forming U-5 gives ring patterns £ 020 90.0 90.0 0.0 0.0 43.5 43.0 62.0 61.8
due to a very fine-grained structure /Phot. 3/, but monocrystallites 021 47.0 47.0 43.5 43.0 0.0 0.0 18.0 18.8
give excellent spot patterns /Phot. 5/. Cell dimensions of U-5 are as 022 28.0 28.2 62,0 61.8 18.0 18.8 0.0 0.0
follow /R/: 023 19.5 19.7 70.5 70.3 21735 2753 8.0 8.5
5 2+ 041 65.0 65.0 25755 25.0 18.5 17.9 3735 36.8
it T el /2x|:P°4]2"1"3H2° Ningyoite 043 950|135 (5. | E55.0 ARG B TR 8.0 7.3
: /Kucha, 1979/: /Muto et al., 1959/: 061 72.5 72.5 18.0 17.2 26.0 25,7 | < 445 44.5
= = + i .
a ‘ 6.67;0.07 a 6977=07203 a = 6-78i0,-03 081 76.5 76.9 14.0 2kl 31.0 29.8 49.0 48.7
b =12°0620:12 b =12.0620.07 bl =12810808 05 083 54.5 55.0 35LoR 95310 8.5 7.9 27.0 26.8
c = 6.46%0.06 ¢ = 6.41%0.04 * “ 085 39.7 40.6 50.0 49.4 5.5 6.2 12.0 12.4
S > At i ) 0.10.1 79.5 79.4 10.5 10.6 32.7 32.4 51.5 5102
a:b:c=0. 11 :b:e=0. B RS G . : : 3
o a c=0.561:1:0.532 a:b:¢=0.560:1:0.527 0.10.2 69.5 69.5 20.7 2015 23.0 22.5 41.4 41.4
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the same as ningyoite, and so is

Space group, P 222/D21/, is presumably
ions of U-5 are very similar

the unit-cell content 2Z=3. The cell dimens

i cl- 0 and its Fe-Th relative /Kucha
to ningyoite Cad—xud—xREZX[?04]2 1-2 H, : v
1979/. However U-5 differs in its chemical formula from the two mentio—

4 0 is a new mineral from pitiot
ned minerals, soO cad-xThi—xREZX[?o4]2 2H2 1

gyoite group.

GENERAL REMARKS

Electron diffraction study showed the presence of the transforma-

monoclinic cheralite - hexagonal brockite - orthorhombic
of an un-

tion series:
Cal_xThd_xREZX[?g ]2'2H20, which is a new mineral. The rise :
named mineral Fej /HZO[?O4]2 /Kucha, 1979/ was also recorded in the
mentioned process, mostly when the monoclinic structure is changed in-
to hexagonal - & few Fe§+/H20/ PO4 2 d-spacings were recorded /2/: 81551
2495 112286, 2.67742.63, 2.61;, 2,39, 12.03 and 1.86. The formation of the
iron phosphate is probably due to some CO3 entering into the brockite
structure, when cheralite is transformed into its hexagonal relative.
Among the products of the discussed transformation series, an or-
thorhombic phase with cell dimensions close to a4, b2, e a3 R
was probably identified. It would be related to /Thi;sCa,; FPeut/ PO4 ¥
'HZO? composition. The very imperfect pattern of the mineral in ques-—

tion does not allow a more precise study of its structural properties.
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Henryk KUCHA, Andrzej WIECZOREK

Cad_xThi_xREZXE?O;JZ- 2H20, NOWY MINERA%Z Z DOLNEGO éLﬁSKA /POLSKA/

SUitinRe vsizi chzZzisedny iite

W uzupeinieniu badan zespoiu mineratdw toru, wystepujacych w peg-
natytach i zyiach hydrotermalnych w okolicy Bogatyni, opisanych w po-
1979/,
paru nastepnych mineraidw toru, w tym nieznanego minerak*u z grupy nin-
gyoitu /U-5/.

U-5 jest mineratem rombowym o wzorze chemicznym Cad—xThd-xREZX
[?0;]2' 2H20. Parametry komdérki elementarnej: a = 6567X0% 07z by =12 ;065
Yo, 2250 chs 6,46%0,06. Mineral ten utworzyl sie w wyniku
ksztatcen: /Ca,Fe/ThEPO‘,;]2 /grupa monacytu/ - /Ca,Fe/Th[bOi]z' H,0
/grupa rabdofanu/ - /Ca-Fe/i_xThi_xRsz[}O4]2- 2H20 /grupa ningyoitu/.

przedniej publikacji /Kucha, podano w tej pracy charakterystyke

szeregu prze-—

Transformacje te doprowadzily rdéwniez do utworzenia mineraiu Fe§+/H2O/
[?04]2. Obecnogé wspomnianych przemian udowodniona zostata w oparciu o
badania elektronograficzne. y

/Ca,Fe/Th[?O4]2- HZO jeét kolejnym mineratem stwierdzonym w toku
badari. Jest on heksagonalny i ma nastepujace parametry komérki elemen-—
tarnej: a = 7,08%0,07, ¢ = 6.24%0,06. Mineral ten
izomorficznego brockit - Fe2+Th[?04}2- HZO' Niewielka zawarto$é Fe /2%
wag./ pozwala uwazaé go w przyblizeniu za brockit.

Jeszcze jednym produktem opisanego ciagu przemian jest prawdopodob—

nalezy do szeregu

nie rombowy minerat* o nastepujacych parametrach komérki elementarnej:

q T4 b 21120 airm] B P Maion przypuszczalnie skiad chemiczny

dotY/ThiiCal Ee et/ PO4,OH/-H20?.

zblizony

OBJASNIENIA DO FOTOGRAFII

. Mikrofotografia fosfokrzemianéw Fe-Th okludujgcych badany obszar, zaznaczony
za pomoca linii kreskowanej. W érodkowej czesci fotografii znajduje sie zyi-
ka Th3[P04]4. Pole jasnoszare - amorficzne, uwodnione tlenki zelaza, szare —

fosfokrzemiany Fe-Th. A 22 - punkt analizy ilosciowej w mikroobszarze

. Elektronogram ilustrujacy efekty transformacji jednoskosnego /Ca,Fe/Th[P04]2
z grupy monacytu w heksagonalny /Ca,Fe/Th[POAJZ-HZO. Podstawowa dyfrakcja
dzi od jednosko$nego monacytu i nalezy gtdwnie do pasa
011. Streaking jest przypuszczalnie wywotany zastepowaniem fazy jednosténej
przez heksagonalng po ptaszczyZnie réwnolegtej do 711 /ptaszczyzna podziatu/.
Pary punktéw z wartoéciami d heksagonalnej grupy rabdofanu sa rozproszone

posréd dyfrakcji jednoskosne]

typu Mstreaking' pocho

cenia heksagonalnego /Ca,Fe/Th/

Elektronogram ilustrujacy efekt przeksztat : /
superdrobnoziarnisty

[PO4]2-H20 /nieuporzadkowane pary punktéw/ w rombowy
, ‘ g z do grupy ningyoitu /dyfrakcja kolista/
/ca,Fe/ Th thZx[POAJZ 24,0 nalezacy do grupy

Boit s

1%
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Fot. 4. Dyfrakcja elektronowa heksagonalnego /@a,FE/Th[P04]2~H60 'zbgfngarabdofanu.
wow=111. Parametry komérki elementarnej wynosza: a 1,08 1 b =6, :
/Ca,Fe/1_xTh1_xRE2x[P04J2-2H20 z

Fot. 5. Dyfrakcja elektronowa rombowego mineratu
elementarnej wynosza /R/:

grupy ningyoitu. uww=100. Parametry komérki

a =6,67, b =12,06, ¢ =6.46

Xenpux HYXA, Andxeil BEYOPEH

Ca Th

; HOBAIl MAHEPAN W3 HUXHEA CHJIE3WH /TOJIBUA/
-z Ty RE /POy/ - 2H,0

P-e 310 M€

B xauecTBe OOMOJIHEHUA K HCCIIeHOBaHUSAM MHHEPAJIOB TOpa, NPOABJIAN™
MUXCH B NEerMaTHTaxX ¥ TUAPOTEPMaJIbBHX XHJIaX B OKPECTHOCTAX BoraTHHH,
ONMCaHHHX B mpemuayme#n cratbe /Kyxa, 1979/, B HacTosmen CTaTbe NpUBE-
[leHa XapaKTEepHCTHKa HECKOJIbKHMX CJeflyvmHX MHHepasioB Topa, Cpeid HUX He-
H3BECTHOTO MHHEpasia u3 1i'pyNnb HAUHTHOHUTA /U=5/.

U-5 gBAfeTCH POMEOSOPUUYECKHM MHUHEDPalJioM C XUMHYECKOH (OopMyJIoH
Ca, .Th, _RE, /PO,/,-2H, = 6.67 %
0.07, b= 12.06 + 0.12, c = 6.46 + 0.06. 3TOT MMHepan obpasoBalyicad B pe-
/Ca, Fe/Th/PO4/2 /rpynna MoHauudTta/ -
4/2-H20 /rpynna paénodaHa/ —/Ca—Fe/l_xThl_xRsz/P04/2-2H20
/rpynna EWETHOHTZ/. 3TH Npeo6pa30BaHUA NPHBEJIM TakxXe K O6pa3’OBaHUI MH-

0. NapameTpH 3JIeMEeHTapHON AYEeHKH: a

IynpTaTe psanga npeoépasosaauﬂ:
/Ca, Fe/Th/PO

2+
Hepana Fe3 /HZO//PO4/2. [IpHCYTCTBHUE BhHIEYKAZaNHHX NMpeobpa3OBaHUMN OB-
IC OOKa3aHO Ha OCHOBAHHM 3JIEKTPOHOTpadUUEeCKHUX HUCCIIENOBaHHH.
:e/Lh/PO4/2-H20

npomecce HccilegoBaHun. OH rekcaroHaJlbHHA U HMMeeT cliefyoumue napamMeTpH

/Ca, ABAETCA OYEepenHHM MHHEDPAaJIoM, O6HApPYXeHHHM B

JIEMEHTaDHON AYEHKH: g =
HaOJIeXUT K DALY U30MOPOUUECKOTO BPOKKATA — Fe2+Th/PO4/2-H20. He60J1b-
moe copepxaHue /2 % Beca/ HaéT BO3MOXHOCTBH CUMTATh €r0O B MPUGJIMXEHHH
3a GPOKKUT.

Emé OOHUM NpPOAYKTOM OMHCAHHOI'O pAfa Npeob6pa3OBAHHN ABJIIAETCH IMO-BH-
JMMOMY DPOMGO3APUYECKHH MUHEpas CO CIEAylmUMH NapaMeTpamMu SJieMeHTapHOM
an~ 14, b~ 12, ¢ ~ 15 [lo BCel BEPOATHOCTH €I'0 XUMHUYECKHN
cocras noxox ua /Th, Ca, Fe...//PO,, OH/:-H,0?

AYEeIKH :

ONUCAHUE OOTOrPAGUNA

doT. 1. MukpodoTorpadus odochopocunukatoe Fe-Th OKKNIOAMPYIOWNX HUCCneayemblin pamoH ,
0603HaYEeHHBIM C NOMOIbK WTPUXOBON NUHUKU. B UEHTPanNbHOM YacTu GoTorpadum Ha-
XOAUTCA KuUNKa Th3/P0#/“ CeeTnocepele - amopdHblie, ruUAPOOKUCALI Kenesa, cepsle
= dochopocunukatel~Fe-Th. A22- nyHkr KONMYECTBEHHOrO aHanMaa B MUKpPOpaioHe
dor. 2.

3NeKTPOHOrpaMMa MNNNCTPUPYIOUAA BODEKTH NPeobpasoBaHUA MOHOKAWHHOFO /Ca,Fe

/Th/POh/2 M3 rpynnel MOHaUWTa B reKCaroHasnbHblk /Ca,Fe/Th/Poh/Z. HZO' OcHoB~=

182

7.08 + 0.07, ¢ = 6.24 + 0.06. 3TOT MMHepasn npv- [

RS RN AT

dor.

doT.

doT.

3.

4.

5.

Han AMOPaKUWA Tuna "CTpeKuHrf MPOUCXOANUT OT MOHOKNMHHOFO MOHALUMTA W NpuUHaL-
nexnT 8 ?cﬂosuou K nonoce 01], “Crpekuwr' NO~BMAUMOMY BbI3BAH 3amemen:en ﬁo-
HOKNUHHOW Ba3bl TeKCArOHaNbHOM NO NNOCKOCTW MapannensHoi 111 /nnockocTs pas-
Aena/. Napsi nyHKIOB C BEMMYMHON ( rexcaroHansHon rpynns pabgogana paccesHs
CPEeAN MOHOKNMHHOM AudpaKywm

3?§;T?onor:agma MNNCTPUPYIWAA IPPEKT npeobpaKeHnna reKcaroHanbHOro /Ca,Fe/Th/
4/ -+ Hy / HeynopagoueHHsie nNapsi nyHskTo8/ 3 pomBolagpuueckuii cBepxmenKkosep-

HucTed /Ca,F
a e/l-xThl-xREZx/Poh/z' 2H,0,

npuuaunemamuﬁ K rpynne HuHruounTa /KDY‘
rosasa pudpakyua/

INEeKTPOHHAA AUDPAKUMUA FeKCaroHanbHOro /Ca,Fe/Th/POu/Z. H20 n3 rpynnsi pabgo-
®aHa  uvw = 111. NapameTps dnemMeHTapHONH Aueilku: a = 7.08 u b = 6.24
INeKTPOHHaA AMDPAKUMA POMBOIAPUUECKOro MuHEepana

P /Ca,Fe/l_xTh]_xRsz/P?h/2 s

2H20 M3 rpynnbl HUHruouta wuvw = 100, MapameTpsl aneMeHTapHONH Aueliku /A/:

a=6.67, b =12.06, c = 6.46
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Phot. 1. Microphotograph of Fe-Th phosphosilicates surrounding the investigated ;

grain denoted by means of dotted line. The central part of the picture is cut bx a g
[ZO Light grey - amorphous iron oxides, grey — Fe-Th phosphosili- 3 Phot. 3. Electron diffraction pattern illustrating the effects of transformation of
414"

hexagonal /Ca,Fe/Th (PO, | *H, O /scattered pairs of spots/ into orthorhombic ultrafi-

g ne-grained /Ca,Fe/1_xTh1_XRE2X[?04]2-2H20 related to ningyoite group /ring pattern/

veinlet of Th
3 . . . 83
cates, A 22 - spot of microprobe analysis. Reflected light, sample

P

Phot. 2. Electron diffraction pattern illustrating the effects of the transformation

of m?noclinic /Ca,pe/Th[PO ]2 /Wonazite group/ .into hexagonal /rabdophane group/ ! Phot. 4. Electron diffraction pattern of hexagonal /Ca,Fe/Th[?Oé]z'Hzo related Fo
/Ca,be/Th[}94]2~H20. Basal streaking and partly dxsordefgd spot pattern is related | rabdophane group. Zone axis for direction normal to the pattern wvw = 110. Cell di-
to monoclinic monazite pattern with spots belonging to 011 zone axis chiefly. Strea- 3 mensions are: a = 7.08, b = 6.24

king is.probably caused by replacement of the monoclinic phase by a hexagonal one,
developing paralled to 111 /parting plane/. Pairs of spots with interplamar distan-—
ces related to hexagonal rabdophane group, are scattered amidst the monoclinic pattern

H. KUCHA, A. WIECZOREK - Ca1_xTh]_xRE2x[P04]2-ZHZO, a new mineral from Lower Silesia, i H. KUCHA, A. WIECZOREK - Ca,  Th, xRsz[POA]Z'ZHZO, a new mineral from Lower Silesia,
EO

Poland
il Poland
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Phot. 5. Llcctron diffraction pattern of the orthorhombic mineral /C,al—xrh%xREZx
[POA]Z.ZHZO belonging to the ningyoite group. Zone axis for direction normal to the
pattern wvw = 100. Cell dimensions are: a = 6.67, b = 12.06, c = 6.46

H. KUC . 2 EK - Cé ) o 7 i i i
UCHA, QOIZiECZORLK c"l—xlhl-xRLZ)([PO&]szZO’ a new mineral from Lower Silesia,




