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PALYGORSKITE OF ALWERNIA—REGULICE

UKD 549.623.3Patygorskit:552.323.5(438.312 Alwernia—Regulice)

Abstract Palygorskite from the melaphyre quarry at Alwernia—Regulice near
Cracow has been analysed microscopically, chemically as well as by DTA. X-ray and
IR methods. Genetically, the palygorskite from Alwernia—Regulice is closely'asso-
ciated with the paragenesis of heulandite, saponite and others. It originated as a re-
sult of overlapping of hydrothermal and supergene processes.

In the melaphyre quarry at Alwernia—Regulice near Cracow, the au-
thors have found concentration of palygorskite (Phot. 1) that fills the rock
fissures. It is accompanied by idiomorphic quartz (Phot. 2) and, subordi-
nately, by calcite, siderite and iron hydroxides. Moreover, ferrous-magne-
sium chlorites and minerals from the montmorillonite group (saponite)
have been noted.

Palygorskite from Alwernia—Regulice is pink-rusty-yellow in colour.
It forms elongated fibres whose concentrations resemble thin crumpled
chamois-leather. The area of each fragment of this ”leather” varies from
100 to 300 cm?.

When viewed under the microscope (Phot. 3) at one nicol, the paly-
gorskite shows rusty-brown tinge and weak pleochroism in the range of
rusty-brown colour. It has a slightly positive relief. As appears from cono-
scopic observations, it is biaxial (2V about 25°) n, = 1558 i ilve
= 0.019.

Upon separation from quartz and other impurities, the _palygorskite
from Alwernia—Regulice was subjected to chemical analysis (Table 1),
which served as a basis for calculating its structural formula:

(Sis.99Al0.71Fe 0.22Tio.01) (MgyssFe 331 Cax.mNao.ozKo.os)
(OH)s 50(OH)3.77016.22

* Academy of Mining and Metallurgy, Institute of Geology and Mineral De-

posits, Cracow (Krakéw), al. Mickiewicza 30.
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Chemical analysis of palygorskite from Alwernia—Regulice near Krakoéw

‘ Component Content weight % | Element SvomicHyon

\ ‘ \ the basis of 20 O

‘ SiO, 52.91 Si 6.988

| TiOs 0.09 Ti 0.003
Fe,04 4.37 Fed+ 0.217

\ FeO 0.04 Fez+ 0.004

] Al;O4 98147 Al 0.713
Na,O 0.11 Na 0.014
K,0 0.40 K 0.033

\ H,0* 7.50 OH 3.304
ELO— 8.57
CaO 8.32 Ca 1.513
MgO 8.92 Mg 1.755
Total 100.40 \‘

Compared with palygorskite occurring in other place in the world (Dric,
Aleksandrowa 1966), that from Alwernia— Regulice has a relatively high
content of CaO and —H,O and lower content of AL,Os.

Figure 1 presents the DTA curve of the investigated mineral and those
of palygorskites taken from the literature (Ivanova 1961, Stoch 1974). On
the curves in question the following peaks are visible: endothermic at
0S8 08 $2/.30==3002 %500 660°, 720—850° and exotermic at 340°, 780—
880°. Palygorskite contains a substantial amount of water, which is diffe-
rently bound and removed at different temperatures. It is successively:
zeolitic, crystallization and constitution (OH groups) water. The presence

0 400 200 300 400 500 600 700 800 900 1000°C
Fig. 1. DTA curves of palygorskites

1 — from Alwernia—Regulice, 2 — from USSR (Ivanova 1961,
heating rate 80°/min), 3 — from Czerkasy, USSR (after Stoch
1974)
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?ift exothermic peaks is presumably due to the crystallization of clinoensta-
e.
X-ray examinations were carried out on the DRON i
. LY -1 diffractometer
using Ni-filtered CuK, radiation and powder pr i :
data are presented in Table 2. - D e

Table 2
Interplanar spacings of palygorskites
Palygorskite from ‘
Palygorskite from Glasgow (USA) Palygorskite Attapulgite from l
Alwernia—Regulice (Christ vide Stoch (Dric, Aleksan- | USA (Christ 1969,
1974) drova 1966) vide Stoch 1974)
d(A) I d(A) i d(A) I d(A) It
11.24 4 '
10.35 100 | 10.33 10.54 100
7.02 0,5
6.47 2 6.33 19 6.34 6.42 10
6.017 1
5.372 1 5.382 13 | 5.39 5.418 7
5.252 1
5.155 92
4.960 i
4.452 5 4.462 29 4.461 4.479 23
4.250* 9 4.258 11 4.110 4.258 15
3.986 2 3.988 4 3.649 4.137 10
3.791 2
3.692 4 3.648 3 3.649 3.681 7
3.436 2 3.435
3.328* 10 3.351 7 3.444 5
3.278 6
3.234 5 3.223 16 3.246 20
3.200 5 3.205 18
3.163 4 3.170 23 3.167
3.017 3 3.088 11
2.985
2.854 1 2.885 3 2.975
2.645 3 2.673 6 2.698 43
2.605 10 2.601 10
2.557 4 2.585 15 | 2.583 2.548 13
2.542 4 2.536 17
2.507 12
2.427 2 2.499
DL 1 2.931
2.050 1 2.055
2.023 1
1.800 2 1.801
1.670 2 1.616
1.492
S e S B R ]
* Admixture of quartz.
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Infrared absorption analysis was performed with the UR-10 (Zeiss)
spectrophotometer using KBr disks technique. The spectrum was recor-
ded in the range of 400—1800 and 3000—3800 cm~".

It is evident from the spectrum (Fig. 2) that investigated sample con-
tains, besides palygorskite, a small admixture of quartz whose bands coin-
cide in some spectral regions with the absorption bands of palygorskite.
The most characteristic for quartz are absorption maxima 780 and
800 cm-!. The other absorption bands are associated with palygorskite,
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TRANSMITTANCY
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Fig. 2. Infrared absorption spectrum of palygorskite from Alwernia—Regulice

which shows an intensive band produced by Si-O vibrations of the v; type
in the range of 900—1200 cm~! with the maxima 990, 1030, 1080 and
1190 cm-1. Vibrations of the v; type appear as intensive bands in the
range of 400—550 cm~1. Since the mineral under study contains zeolitic
and crystallization water in its crystal lattice, absorption bands produced
by valence (3400, 3560 cm~?!) and deformation (1640 cm~1) vibrations in
the H,0 molecules may be observed. The absorption bands due to stret-
ching vibrations of OH groups (3612 cm~!) coincide with the broad band
of H,O molecules.

Palygorskite is a mineral of sedimentary or hydrothermal origin (Stoch
1974). It occurs in lacustrine and marine, particularly lagoonal and near-
—shore, deposits, where it forms by crystallization or due to the action of
Mg-rich hydrothermal solutions on the terrigenic clay sediments (Caillére,
Rouaix 1958, Ratiejev 1963). It is usually accompanied by montmorillonite.

Palygorskite with clinoptilolite has been found in the deep-water de-
posits of the Atlantic Ocean. It arose there presumably from montmorillo-
nite as a result of the activity of Mg-rich hydrothermal solutions (Bonatti,
Joensun 1968). The well known Attapulgus and Mormoiron deposits for-
med as lacustrine sediments. Palygorskite clays appear on a large scale in
the bentonites near Cherkess in the Ukraine. They owe their to the trans-
formation of montmorillonite in a closed sea basin (Kukovski, Ostrovska
1961). Palygorskite encountered in igneous rocks, ie. in the Volhynia
basalts (Shashkina 1958), is, as a rule, of hydrothermal origin.

Genetically, the palygorskite from Alwernia—Regulice is closely asso-
ciated with the mineral paragenesis of heulandite, sepiolite, saponite and
of other minerals from Rudno near Krzeszowice that are embedded in
melaphyre rocks, comagmatic with the melaphyres from Alwernia—Regu-
lice (Piekarska, Gawel 1954, Zabinski 1960). The minerals in question usu-
ally occur in vacuoles produced by gas bubbles escaping from magma.
They arose as a result of successive hydrothermal and supergene processes.
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According to Piekarska and Gawet (1954), the first stage of mineralization
of the vacuoles is represented by one milimeter thick silica layers coating
their walls, which are often green from delessite or, less frequently, red
from iron oxides. Red heulandite crystals appear on those layers. The
successive stage of mineralization of the Cracow igneous rocks involved
the rise of calcite in the form of fairly large crystals. In most cases they
are dissolved as a result of the subsequent activity of silicic solutions, con-
stituting relict forms in agates. In the process of silica deposition at that
stage of mineralization, precipitation of delessite, which gives green colour
to agate and jasper, takes place. According to Piekarska and Gawet (1954),
ptilolite (syn. of palygorskite) precipitates almost simultaneously. Delessite
and ptilolite may also be deposited in fissures and interestices not filled
with silica. The final stage of silica precipitation involves the formation of
amethyst, accompanied by insignificant amounts of geothite.
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Wiestaw HEFLIK, Anna KRZYCZKOWSKA

PALYGORSKIT Z ALWERNI — REGULIC
Streszczenie

racy przedstawiono charakterystyke mine?raloglczr}a palygorskitu
pocr;dzaceéopz kamieniotomu melafiru w Alwerm-—Reguhcach 11{'01'0 K;a-
kowa. Mineral ten poddano obserwacjom mlquskopoxvym, analizie che-
micznej, termicznej analizie roéznicowej, badaniom }*entgenoyvsklrp orla_z
spektroskopowym w podczerwieni. Na podstawie analizy chemiczne] wyll-

czono wzor strukturalny mineratu:
7
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(Sis,gsAlo,nFe g,ngio,ol) (Mg1,75F€ 361 Ca1,51Nao,ozKo,03)
(OH)s.so(OHz)a,was,zz

Palygorskit z Alwerni—Regulic jest genetycznie Scisle zwigzany z parage-
neza heulandytu, sepiolitu, saponitu i in. Powstal on w wyniku nakladania
sie procesow hydrotermalnych i hipergenicznych w obrebie melafirow Al-
werni—Regulic.

OBJASNIENIA FIGUR

Fig. 1. Krzywe DTA palygorskitow g
1 — z Alwerni—Regulic, 2 — z ZSRR (Iwanowa 1961, predkos¢ ogrzewania pieca 80°/min),
3 — z CzerkasOw, Ukraina (Stoch 1974)

Fig. 2. Widmo absorpcyjne w podczerwieni patygorskitu z Alwerni—Regulic

OBJASNIENIA FOTOGRAFII

Fot. 1. Skupienia palygorskitu z Alwerni—Regulic, wyglad makroskopowy. Zm. X 2

Fot. 2. WspOlwystepujacy z patygorskitem (P) z Alwerni—Regulic idiomorficzny
kwarc (Q). Nikole X, pow. X 20

Fot. 3. Mikroskopowy obraz patygorskitu z Alwerni—Regulic. Jeden nikol, pow. X 20

Becaas XEPJIHK, Auna KITHYKOBCKA

MAJBITOPCKUT U3 KAPBLEPA AJIBEPHIA—PETYJIULLE
Peswome

B paGore 1aHa MHHEPAJIOTHUECKAsT XapaKTePHUCTHKA MaJbICOPCKUTA U3 Me-
saduposoro kapbepa AuBeprs—Peryaune Boinsn Kpakosa. Munepasn mc-
CJIel0BAJICS MUKPOCKONIHUECKH H C MOMOIIbI0O XHMHUECKOro, Au( depenunas-
HOTO TepMHueckoro, pentreHoBckoro u MK-cnexrpanbuoro wmerojpos. Ilo

JIAHHBIM XHMHMUYECKOro aHaJiu3a Obljia BbIUHCIEHA CTPYKTypHasd (popMysa 3TO-
0 MHHepaJga:

(Sis,gsAlo,vlFe gEQTiO,Ul) (Mg, 7sFe 301 Cal,SlNao,ozKo,os)

(OH)3,30(OH2)3,‘77OI(§,22

[TajbIrOPCKUT B JAHHOM MECTOHAXOKJIEHWM HAXOAMTCS B OJHM3KOHW mapa-
reHeTHUeCKOH CBA3H C PeHJIaHUTOM, CeHOJHUTOM, CATIOHHTOM U JPYTHMH MHHE-
panamvu. OH 06pasoBajics B UTOre HAJIOKEHUS TMAPOTEPMAJIbHBIX H THIIEPreH-
HBIX TpoueccoB B Menadupax padonHa Ansepua—Peryauue.

OBBbACHEHUA K ®PUTYPAM

@ur. 1. Tpaduk ATA nanbiropckKHTOB

1 — obpasey u3 Kapbepa Ansepus—Peryauue, 2 — o6Gpasen u3 CCCP (Meanosa 1961, ckopocTb
HarpeBa nevyH 80°/MHM)‘ 3 — obpaseny u3 Yepkace, YCCP (Crox 1974)

®ur. 2. MK-cnekep norJomenusi naiablropckura 3 Kapbepa Ansepus—Peryinie
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doro 1.

dorto 2.

doro 3.

OBbJACHEHHUA K ®OTOCHHUMKAM

CKomJienHsl majblropcKuTa B Kapbepe AyiBepHs—Peryianie, MakpOCKONHYECKHH BH/L.
Ymenbu. X 2

WUaiiomopbublit KBapi (Q), conpoBoxkaaomui nasiropckur (P) B kapbepe As-
BepHai—Perymuue. Hukonu X, yses. X 20

MHKPOCKOTHUECKUIT BH NaJbITOPCKHTa H3 Kapbepa AsBepHs—Peryauie. 1 HHKO/D,
yses. X 20
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MINER. POL. VOL. 6, No 2 — iS75 1.
PLATE I

Phot. 2. Idiomorphic quartz (Q) co-occurring with palygorskite (P) from Alwernia—
Regulice. Crossed nicols, magn. X 20

Wiestaw HEFLIK, Anna KRZYCZKOWSKA — Palygorskite from Alwernia—Regulice



PLATE II

MINER. POL. VOL. 6, No 2 — 1975 r.

Phot. 3. Microphotograph of palygorskite from Alwernia—Regulice. One nicol, magn.
X 20

Wiestaw HEFLIK, Anna KRZYCZKOWSKA — Palygorskite from Alwernia—Regulice



