MINERALOGIA POLONICA
Vol. 1 — 1970

Maria CICHOCINSKA, Jézef NEDOMA, Witold ZABINSKI *

X-RAY POWDER DATA FOR LANGBEINITE

UKD 549.761.23:548.734.3
Abstract. X-ray powder data for langbeinite have been improved. Powder
pattern of langbeinite from Klodawa salt dome has been indexed by the method
described by Nedoma (1966). These data can be useful in identifying this mineral
and in discussing the influence of isomorphous substitutions on the lattice para-
meters of langbeinite.

Langbeinite K,Mg,(SO4); is a not uncommon component of marine
evaporites. It has been found in Poland in the Klodawa salt dome (Po-
borski 1955, Hanczke 1969, Charysz & Fijal in press). Its structure was in-
vestigated by Gossner & Koch (1931) and by Zemann & Zemann (1957). The
results of these investigations have shown that this mineral crystallizes
in space group P2,3 with ay = 9.92 A. Langbeinite occurring en evapori-
tes does not contain any significant amounts of isomorphous admixtures
although substitution of magnesium by calcium or manganese is possible
as shown on synthetic specimens (Ramsdell 1935, Bellanca 1947 — fide
Dana et al. 1951) In spite of the fact that mineral naturally occurring in
salt deposits has a rather simple chemical formula and a very constant
composition, the published X-ray powder data (Ramsdell 1935, Omori
& Kerr 1963) are incomplete and sometimes ambiguous, what makes the
X-ray identification of langbeinite difficult. It seemed therefore necessa-
ry to make an attempt to improve the powder data for this mineral.

X-ray investigation were carried out on two specimens: from Ktoda-
wa (Poland) and from Stebnik (USSR). A camera of diameter 114.6 mm
and filtered CuK® -radiation were used. The lines registered on both
powder photographs have been found to be identical within the limits of
experimental error. The interpretation of these patterns was carried
out by a method developed by Nedoma (1966), consisting in measuring
the reflections in such a manner that every line is characterized by two
numbers giving the upper and lower limits of an interval in which the
line is certainly contained. o

The complete set of d values and hkl-indices for langbeinite is given
in the Table 1 which contains also the intensities of lines as estimated
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Table 1

X-ray powder data for langbeinite

Powder data according to

Langbeinite 4
from Klodawa Ramsdell (1935) | Omori, Kerr (1963)

Gy hkl d@Y7 1kl [ hkl
5.728 2 111 5.713 1 111
4.050 8 211 4.07 4 211 4.055 4 211
3.308 1 221

ST B 221
3.137 10 310 SI1OEEER10) 310 3.140 15 310
2.991 5 311 3.00 5 311

2.829* 100 320
2.752 5 320 2.77 5 320
2.651 8 321 2.66 6 321 2.657 6 321
2.480 1 400
2.406 5 410, 322 2.40 4 410, 322 2.409 1 410
2.2717 3 331 2.28 3 331 2.279 il 331
2.218 1 420
2.165 3 421 2.16 2 421 2.164 2 421
2.115 3 332 2.12 2 332
2.025 4 422 2.03 3 422

1.995* 45 510, 422
1.984 1 430
1.945 5 510, 431 1.95 4 510, 431
1.909 1 511, 333
1.842 3 520, 432 1,85 4 520, 432
1.811 1 521
1.726 5 822, 441 1.73 4 522, 441
1.701 1 530, 433
1.677 1 531
1.631 1 610

1.629¢ 13 611
1.609 6 611, 532 1.61 5 611, 532 1.610 3 620
1.569 2 620
1.550 3 621, 540, 443 | 1.55 2 621, 540, 443
1.531 2 541
1.479 4 630, 542 1.48 4 630, 542
1.463 2 631
1.432 1 444
1.418 2 632 1.42 2 632
1.403 1 710, 550, 543
1.375 1 640
1.363 1 720, 641 * reflection of halite
1.350 3 721, 633,552 | 1.35 3 721, 633, 552 admixture
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(continued Table 1 — only for langbeinite from Klodawa)

d (A) I hkl | a) I hkl
1.326 1 642 0.898 1 11.1.0, 954, 873

1.292 3 731,553 0.886 1 11.2.0,10.5.0.10.4.3, 865
1.271 2 650, 643 0.883 2 11.2.1,10.5.1, 963
1.261 2 732,651 0.873 2 11.2.2,10.5.2, 881, 874
1.230 2 810, 740, 652 0.857 2 11.3.2,10.5.3, 972, 776
1.193 2 821,742 0.844 1 11.4.1,875

1.169 1 822,660 0.835 1 11.4.2,10.5.4

1.153 2 831,750, 743 0824 2 12.1.0,10.6.3.980
1.145 1 751,555 0.821 3 12.1.1,11.5.0,11.4.3, 981, 974
1.123 2 152 0.818 2 11.5.1,777

1.101 1 841,744, 663 0.813 2 12.2.1, 10.7.0, 982, 876
1.088 2 911,753 0.809 2 11.5.2,10.7.1, 10.5.5
1.070 2 921,761, 655 0.804 1 12.2.2,10.6.4

1.051 3 922, 850, 843, 762 0.802 3 12.3.0,11.4.4, 10.7.2, 966, 885
1.046 1 930, 851, 754 0.799 1 12.3.1,983

1.023 1 932,763 0.797 2 115.3,975

1.002 1 941, 853,770 0.789 2 116.1,10.7.3

0.986 2 10.1.0, 942, 861, 764 0.784 1 124.0

0.967 2 10.2.1,854 0.782 3 124.1,11.6.2, 10.6.5, 984
0.945 2 10.3.1, 952, 765 0.779 1 12.3.3,11.5.4, 990, 877
0.917 2 10.4.1, 960, 872 0.774 2 12.4.2,10.8.0, 886

visually in a decimal scale. For comparison the corresponding data found
by other authors are also included.

The first two d values are known with an accuracy up to 0.004, the
six following ones (from 3.308—2.480) with an accuracy 0.003, the follo-
wing data (2.406—1.701) are burdened with errors not surpassing 0.002.
All remaining d values are known with an accuracy 0.001 or less. Some
of registered reflections could be indexed unequivocally, in many cases
however two or more sets of hkl indices can correspond to a given reflec-
tion. The ambiguity of indexing such reflections can be resolved only on
the basis of intensities calculated for the known structure or by single
crystal photographs.

Generally it can be said that our data listed in the Table 1 are in good
agreement with these published by Ramsdell (1935). The indices charac-
terizing Ramsdell’s data are correct. The set of data, however, given by
this author does not contain a great number of weaker higher-angle
reflections which appear on our photographs. On the other hand consi-
derable discrepancies can be observed when comparing our data with
those of Omori and Kerr (1963). The strongest lines given by them (3.264,
2.829, 1.995, and 1.629 A) and attributed by indexing to langbeinite be-
long undoubtedly to halite admixture. The line 2.829 A does not appear
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on our photographs at all, and the difference between our values 2.991
and 2.752 A is to great to assume that Omori and Kerr have not resol-
ved these two line on their photographs. The same can be said of the
lines: 3.264 A — which has been indexed as 221, 1.995 A — indexed as
510 and 1.629 A — indexed as 611.

The lattice constant a, evaluated on the basis of our powder photo-
graph of langbeinite from Klodawa is equal to 9.927 + 0.008 A.

We hope that the refined X-ray powder data for langbeinite will be
useful in identifying this mineral as well as in discussing the influence
of isomorphous substitutions on the lattice parameters of this mineral.
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Maria CICHOCINSKA, Jézef NEDOMA, Witold ZABINSKI

DANE RENTGENOWSKIE PROSZKOWE DLA LANGBEINITU

Streszczenie

Rozbieznos¢ danych rentgenowskich dla langbeinitu K,Mg,(SO4);, opu-
blikowanych w pracach Ramsdella (1935) oraz Omori i Kerra (1963),
sklonita autoréw do dokladnego pomierzenia odleglosci miedzyplaszczyz-
nowych tego mineralu. W tym celu wykonano zdjecia rentgenowskie
langbeinitu z Klodawy i ze Stebnika. Na obu zdjeciach zarejestrowano
ponad 70 refleksow tego mineratu, gdy tymczasem wymienieni autorzy
pedajg mniej niz 20 linii. Zdjecia obydwu okazoéw langbeinitu okazaty
sie identyczne w granicach bledéw pomiarowych. Rentgenogram lang-
beinitu z Klodawy wywskaznikowano metodg opisang przez Nedome (1966).
Zestawienie odleglosci miedzyplaszezyznowych tego mineratu oraz od-
powiednich wskaznikow zawiera tabela 1. Podano w niej tez intensywnos¢
linii oceniong wizualnie w skali 1 :10. Dla poréwnania przytoczono obok
odpowiednie wartosci opublikowane przez innych autoréw. Uzyskane wy-
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niki s w zasadzie zgodne z danymi Ramsdella, jakkolwi i

wiele slabszy(.:hv wysokokatowych linii zarejes'ErnganycheliavI:Kt)erzg1 H;)agacc;l.
Znacz.na% rozbieznos¢ stwierdzono natomiast w poréwnaniu z danymi
Omor1.1.Ke1jra: najsilniejsze refleksy przypisane przez tych autoréow
langbeinitowi pochodzg bowiem niewatpliwie od domieszki halitu. Obli-
czone odleglosci miedzyplaszczyznowe langbeinitu moga sie okazaé po-
mocne przy rentgenowskiej identyfikacji tego mineralu, jak rowniez

przy badaniu wplywu podstawien izomorficznych : :
komoérki elementarnej. VT R S e

Mapua HHXOUHHbCKA, 0se¢p HELOMA, Buroaod KABHHBCKH

PEHTTEHOBCKHE OAHHBIE OJi JIAHTBEUHUTA

PesioMme

Pacxo/1eHHsi peHTreHOBCKUX XapaKTePUCTHK JaHrOeHHUTA MPUBeAEeHHbIX
B pa6orax Pamcaenna (1935) u Omopu u Keppa (1963), 3acraBuau aBTopoB
IIPOBECTH TOYHbIE 3aMepbl MEXMJIOCKOCTHBIX PacCTOSHHE 3TOro MHHepaJa.
C 3Toll 1esblo OBLIHM BHIMOJHEHbl PEHTTEHOBCKHE CHHMKH JaHrOeHHHTA H3
Knonasbl n Cre6nuka. Ha cHumMkax Oblio 3aperHcTpHpoBaHO cBhime 70
pedIeKCcoB 3TOTrO MHHepasla, B TO BpeMs KaK YKa3aHHbI€ aBTOPBI MPHBOIST
Menee 20 nuuuit. ITosyueHHble CHUMKH ABYX 00pas3IoOB JaHTOeHHHTa Xapak-
TePH3YIOTCS CXOJACTBOM B Mpefesax A0MyCTHMOM omHOKH H3MepeHuil. Pexrre-
HorpamMma JaHroefinuta u3 Kioaaeel Oblsla HHAHUHPOBAHA METOAOM, OIH-
canubiMm Hegomoit (1966). MeXMI0CKOCTHbIE PaCCTOSIHHSI 3TOrO MHHEpala
H COOTBETCTBYIOLILME HHEKChl NpHBeAeHbl B Tabauue 1. B Heit yKkasaHa TaKxe
HHTEHCHBHOCTb JHHHH, ONpe/esentas Bu3yaibHo B wkaae 1—10. das cpas-
HeHHsl PSIIOM MPOACTABJEHBl COOTBETCTBYIOLLNE BeJIHUYHHBI, OMYOJIHKOBaHHbIE
ApyruMu aBropamu. ITosyuennble faHHble B OOUIeM CXOAHBI C BEJNHUHHAMH,
NpHBEAEHHBIMH PaMc/1e/110M, XOTsi 3TOT aBTOP MPOMYCTHI PN 6oJiee ca1abBIX
BHICOKOYTOJIbHBIX JIHHHI, 3aPErHCTPHPOBAHHBIX B HACTOSALIEI pabote. Ilo
cpaBHennio ¢ AanHbiMH Omopu u Keppa oTMeualoTCsi 3HaUHTE/bHbIE pacxo-
saennsi. Cample CHIbHble pedueKchl, KOTOpble STH aBTOPBI CBS3BIBAIOT
¢ JaHTGeHHTOM, BbI3BaHbl HECOMHEHHO MpHMechio rainta. PaccunTanibie
MEKMJIOCKOCTHBIE PACCTOSIHHSL JIaHTOEHHHTa MOXHO HCIOJb30BATH /L5
PEHTTeHOBCKOTO ONpeJie/IeHtst 3TOr0 MHHepaa, a TaKkKe MpH U3y TCHHH BJIHSI-
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HUsT H30MOP(UUECKHX 3aMelleH it Ha pa3MEpEl ero 3JeMeHTApHOH SUeHKH.
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