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MINERALOGY 

In the "Staszic" pyrite mine at Rudki neair Nowa Slupia a mineral 
previously unknown here was found in an old, poorly ventilated gallery, 
where the tempeiro.1ture was nearly 30°C. Inivesitigations have showin that 
this mineral is ferro-magnesium sulphate mOl!lOhydraite (Feo.59, Mgo.41) 
S04 • H2O) containing some maganese. The sitructurie and the dimensions 
of the und.t cell of this mineral closely resemble szomolnokite. It seems 
that the mineral ir,eipresents ,one membeir of the isomorphic series 
FeSO4 • H2O - MgSO4 • H2o not foUJnd hitherto irri naturn:l conditi10ns. It is 
.suggested to name this mineral magnesium szomdl.nokiite. 

1VJia,gnes"iil1m sz,omolnokite ooours in the form of compact, fiinely orystal-
1ine aggregates intergTowin,g a:n earthy ore con:tad.1I1tiJng mMUasite and 
pyrite. LocaHy it focms parallel intergrowths of acic:ulair orysil:ials. The 
.samples of mairoasite intergrown with maginesd.um szomolnokite ,a,re 
-covered on the sudace with a crust of ferwus hexahydrite and oopiapite. 

Physic a 1 pro p r i et i e s: Taibulair or ocd.cula:r habit. Brittle. 
Facture uneven. Hardness about 2.5. Co1ourless. Transparent. Vitreous. 
lustre. In microcrystalline aggregates sugair-white, lustreless. White streak. 
Optioa,l character positive. Optic axial a1ngLe (2V) Large. Indices of refrac­
tion (DNa): N y = 1.629, Na= 1.558. Birefrngenoe = 0.071. 

C hem i c 1a 1 p r o p r i et i e s: Difficultly soluble in water, undergoes 
partial hydrolysis. So1uble iin HCl. U1ToS1Jable at ,room temperature and 
humidity. X-ray examtnations indioa;te that after several months it is 
pa~ ly alterieid to tetrahydrate and aifter one year to a mineral which has 
.not as yet beeni identified. A small amount of '1:hd.s unik!nown mineral was 
-de1ected im magnesium szomolnokite on X-ray piictures taiken the next 
,day af1er the samples had beein brought from the mine. Magnesium szo­
molnokite alte,red a.t room cond:iitioms can be ,transformed into monohydrate 
by heating it to 250-300°C during 15-20 minJUtes when the hea,ti:ng rate 
:is 15°C/min. It seems, thereforie, that the und.denti.fii.ed mm.em~ ~s a higher 
hydrr<ate of ferro-magnesium sulphaite. Probably ,iit is a pen1tahydrate 
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(siderotil). The direct determination of water in the aJteration product of 
~esium szomolnokite is made very difficult by the admixtures ot 
mareasite and pyirite which cannot be elimilnated. The X-ray paittem of 
the product (Table II) is very similar to th~ of chakainthi:te. 

C h e m i c a 1 i n v e s t i g a t i o n s: Crystals selected undeir binoculars 
were dissolved in cold 1 :10 HCl, iron sulphides were removed by filtration, 
and the filtrnte was ana,lysed (Table I). The water con1tent was estimated 
by difference. 

TABLE I 

Component FeO MgO 

weight % 27.49 10.42 

molecular ratio FeO: MgO + 1 :0.685 

formula: (Fe0_59 , Mg0_41) SO4 • HO2 

MnO 

0.18 

H2O I Total 

51.53 10.48 I 100.00 

X ,_ r a y e x am in at ions: X-ray patterns were made with filtered 
FeK 1.935978 A rradiation in 114.8 mm. diameter cameras. 80 mm. long 
2Xl mm. slit collima,tors weire used. The accUII'acy of measuremenits was 
{) = ± 0.02 mm. The intensity of lines was estimated Vlisually. Forr com­

parison Table II lists also the caku1aited data from the X-ray patterns 
of kieserite MgSO4 • H2O from Klodawa ,as well as of syntheitic pure 01I1d 
zinc-magnesium szomolnokites. The X-<ray pattern of sy;nthetic magnesium 
szomolnokite FeO: MgO . 1 : 0.33 is exactly the S1ame at the X-ray 
part;tem of the natural mineral and, therefore, has not been included in 
the t able. The substitution of magnesium oir zinc for iron causes sma,11 
changes in the arrangemenlt of lines and in line to line distatnces for the 
range d = 1.72 A to d = 1.587 A({)= 34° - 37.5°). Kieserite is easily 
distinguished from szomolnokite beaause, i:n spite of the simi,larity in the 
anrangements of the first lines, the further ones differ considerably by 
their dhkt v,alues. 

S y n t he sis: Synthetic szomolinokites were obtained in two ways: 
by dehydration of hydrates (A) alll!d by crystallization from a solution (B) .. 

A. The higher hydrates of iron sulphate are transformed into mono-· 
hydrrate at 95-150°C. Complete dehydratiotn of the mo1I10hydrrate truces 
place in two stages at 320°C and 550°C. These daita were obtained from the 
dehydrationi curve of the tetrahydraite. It has been found, however, that 
already above 130°C the monohydrate is &1 unstable phase. X-Tay patterns 
of the tetrahydrate statically he,ated iin air dUII'ing 30 milntUtes at a constant 
tempera,ture of 130°C mainly reveaJ the presence of ; FeSO4 and only 
traces of tetrahydrate. The X-.ray pa;ttem of tlhe same substance statically 
heated during 2 h0i1.1TS at 250°C :reveals the presence of FeSO4 only. This 
means that under conditions of static heatmg at a tempe["artrure of more 
than 130°C, higher hydraites of iron sulphate are ddirectly transformed 
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TABLE II 

magnesium synthetic 
I I . 

zinc-mag- alternated synthetic szomolno- synthetic 
szomolnokite nesium kieserite (Klodawa) szomol- chalcanthite kite 

szomolno- nokite 
"Staszic" 

kite 

dA I I dA I I dA I I dA I I I dA I I dA I I dA I I 
4.840 9 4.840 9 4.824 8 4.839 9 1.2456 3 10.46 1 10.54 1 
3.771 4 3.793 3 3.799 2 1.2263 2 5.841 6 5.752 6 
3.441 10 3.440 10 3.436 10 3.409 10 1.2197 2 5.641 7 5.503 7 
3.378 4 3.379 3 3.372 3 3.374 5 1.1990 4 5.136 6 5.150 4 
3.305 8 3.309 6 3.308 5 3.331 9 1.1907 3 4.962 JO 4.739 10 

3.111 4 1.1753 3 4.366 5 4.270 3 
3.109 9 3.100 8 3.086 8 3.053 8 1.1725 3 3.954 6 3.993 9 
2.575 7 2.577 4 2.575 2 2.567 8 1.1587 3 3.685 9 3.719 9 
2.528 8 2.531 8 2.525 9 2.527 9 1.1360 3 3.444 4 3.539 4 
2.429 I 2.428 3 2.414 2 1.1191 6d ' 3.409 3 3.454 3 
2.400 1 2.389 1 2.381 1 2.383 2 1.1050 1 3.260 8 3.305 7 
2.331 5 2.332 3 3.333 4 2.348 4 1.0983 3 3.259 3 
2.231 7 2.215 5 2.208 7d 2.189 6 1.0829 1 3.176 4 3.196 3 
2.109 2 2.104 3 2.110 3 2.103 5d 1.0791 1 3.054 4 3.054 6 
2.076 6 2.065 6 2.064 4 2.055 9 1.0725 1 3.01 I 1 2.902 1 
2.043 1 2.028 1 1.0574 2 2.964 8 2.870 3 
1.9958 7 1.9951 6 1.9882 5 1.9642 5 1.0531 6 2.960 5 2.826 8 
1.9356 2 1.9330 I 1.9297 1 1.9362 3 1.0613 6 2.853 I 2.792 1 
1.8941 1 1.8944 3 1.9034 5 1.0509 2 2.801 7 2.743 6 
1.8327 3 1.8276 2 1.8220 4 1.8746 I 1.0457 1 2.714 J 2.659 6 
1.7457 1 1.7480 1 1.8119 6 1.0397 3 2.683 7 
1.7182 1 1.7179 1 1.7099 2 1.7955 3 1.0372 I 
1.6863 7 1.6851 5 1.6792 6 1.7276 1 1.0334 2 
1.6469 4 1.6481 3 1.6475 2 1.7028 4 1.0314 4 
1.6197 5 1.6240 4 1.6183 5 1.6872 1 1.0291 1 
1.6000 5 1.5955 4 1.5887 5 1.6613 5 1.0248 3 
1.5881 3 1.5783 3 1.6239 7 1.0218 3 
1.5668 1 1.6035 4 1.0204 3 
1.5528 1 1.5388 1 1.5869 6 1.0179 3 
1.5117 3 1.5113 2 1.5044 4 1.5705 I 1.0132 I 
1.4660 2 1.5481 7 1.0103 3 
1.4545 1 1.4531 1 1.4507 1 1.5364 3 1.0086 1 
1.4362 1 1.3922 1 1.5232 2 1.0010 1 
1.2893 6 1.2884 3 1.2816 3 1.5041 7 0.99903 2 
1.2620 5 1.2620 2 1.2616 1 1.4917 2 0.99693 6 
1.2160 1 1.2140 1 1.2059 2 1.4804 1 0.99514 6 
1.1959 2 1.1944 1 1.4518 6 0.99328 6 
1.1803 2 1.4351 4 0.99135 1 
1.1655 1 1.4154 5 0.98725 1 
1.1457 1 1.3986 2 0.98337 1 
1.1146 2 1.3443 1 0.98102 6 
1.1062 1 1.3318 3 0.97449 6 
1.0609 3 1.3067 2 0.97243 5 
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Table JI continued, 

magnesium synthetic 
I synthetic szomolno- zinc-mag- alternated synthetic 

szomolnokite kite nesium kieserite (Klodawa) szomol- chalcanthite 

"Staszic" szomolno- nokite 
I 

I I I 

tite 

dA dA I I dA I I dA I I I dA I I dA I I dA I I 
1.0519 2 1.0551 1 1. 534 2 1.2985 3 0.97075 4 
1.0359 1 1.0389 1 1.2777 7 
1.0110 4 1.2710 1 
0.9973 1 1.2626 6d 
0.9911 2 1.2524 2 

d - diffused 

i-nlto FeSO1. Mmohydrate ca,n be obtiatiin,ed by dynamic heat:iJng in air to 
temperatures abo'Ve 130°C, but most readily to 250-300°C. The ria,te of 
heating should be rather high, 10-20°C/miin. E. g. pure synthetic szomol­
nokiites we1re obtained by heating iiron sulphate hepta- and tetrahydrate 
in a, furnace a1t a heating rate 15°C/min. Zinc'"<IIl.l':l,gnesium szomo1nokite 
was obtained by heating zi-nc-magnesium melanterite from the "Boleslaiw" 
mine near Olkusz to 320°C and 380°C at the same rate. Although the 
FeO: ZnO: MgO :riatio of this melanierite is 1 : 0.954: 0.363, the X-ray 
paltterns of the obtained szomo1nokite mainifest no significant changes in 
the dimensions of the crystal lattice T,able II. The col,o!Ur of szomolinokites 
obtained by heat~nig is white gr,ey, the grey tint being due to the ,partial • 
oxidation of iI'O!Il. 

B. Synthetic szomolnokite w,as also obtained from water solutions of 
iiron sulphate heptahydrate slightly acidified Wliith sulphuric acid. The 
crystallization temperature measured in the liquid was 60-65°C. A micro­
crystaJ.li1ne grey grieen product w:as obtaiined. It.s X-ray pattern is shown 
~n Table II. To obtain compamtive data, maginesium szomolnokite was 
also syn,theSJized (FeO: MgO = 1 : 0.33) . There are IIlO significant diffm-en­
ces b eitween the X-ray patterns of synthetic and naturia,l szomolnokite. 

C on c 1 u s i o n s: The occurrence of szomolnokite with a high coinitent 
of magnesium substituted for iron (FeO : MgO = 1 : 0.68) indicates that 
representaitives of the isomorphic s,eries szomolinokite-kieserii.te must occur 
in nature .an,d that the mineral described here belongs to this series. Its 
formation is associated with the presence of Mg++ i i()IIlS inr mine waiter 
derived from the dolomite CO'Lllnt['y rocks of the deposit. In spite of the 
large amount of magnesium su'bsti:tJuted for iron, n10 signifioant chooges 
of the unit c~U dimensions ar,e apparent. Smee:. as is to be_ seen fm~ the 
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X-ray patterns (Table II), there are structural differences between szomol­
nokite and kieserite, the changes probably take place disoontinuousi:y when 
the amount of magnesium exceeds that of iron. Magnesium szomolnokite 
with a chemical composition of this kind has not been found so fair in 
nature. In view of, the structure identioaJ. with ,pure swmolnokite the 
mineraJ UJnder report has been · defined ai.s a ma1gnesium variety of szo­
molnokite. 
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