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OpnrnHalJiHH HayHHH pafl

TAJIK H3 CEPIIEHTHHHTA
CTy~EHHU,E H PAJUA (CPBHJA)

ofl

3opnne ToMiih*

Y obom pa,ny [rpnKa'iaiiH cy pc-yj[TaTH ncnHTHBaH>a TajiKa H3 cepneHTHHHTa Y ;[ojihiih peKe Ctvhciihhc h
H3 cepneHTHHHTa Pajua. npo”MeHe h onncaHe nojaBe Talika npejjcTaBJbajy HHCTe creaTHTe h flonyifcyfy
nocanaiUH>a ca3HaH»a 0 0Boj MHHepalinoj Bpcrii. llapaMeTpH elieMeHTapHe hejinje (A) cy 3a TaHK: H3 CTyjteHMiie
a0=5310 (5), bo=9,10 (2), c0=18,95 (s), 6=99,2 (2)°, V0=90535 (2) A3 ca Pajua a0=5,310 (5), bo=9,12 (=),
c0=18,94 (9), (3=99,2 (2)°, V0=908,01 (2) A3 KpHcTalioxeMHijcKa t})opMyjia H3paMyHaTa Ha 6a3H 24 (O, Oli)
je: sa thjik CryjieHHge (Mg5,,, Fe2+0a3, Fe3t0ao. Caoao, Nao~ yvisiz (Si773, Alosa)IM97019 95 (OH)405; 3a TallK
ca Pajija (Mg581, Fe oss’Fe 009, Ca004) &7 (Siz W, Al024) 75301994(OH)40s

K.bviie ptiH TanK cepneiiTHHHT. CTeaTHT, Cry/ieHHiia, Pajaii, Cp6nja.
YBOa

TaliK je MHHepali kojh npnnafla rpynH cliiviocHJiHKaTa ca xeKcaroHajiHOM jtnc'racToM
crpyKTypoM. KpncTajinmc mohokjihhhtiho. 1o xeMiijcKOM cacTaBy je Mg6(OH)4Si8020. 1Jiart-
hh je cacTojaK cTeHa TalJiKnnicTa Koje cy 3iia‘iajna MiiHepajiHa CHpoBHiia, a ,neffiiii(Hrapne cy
KOA Hac.

flo cajia no3HaTe nojaBe TaliKa cy y MaHKaTHHH h U,pHoj TpaBH (MaKCHMOBHH,
1962), y OKOJiHHii 3HMOBHHKa 11a KonaoHHKy (Simie' & Pesi¢. 1987) h Ha HpHoM
Bpxy y aTapy cejia llojiom (Dedi¢ & Pavlovié, 1980/81).

JICHHNe, jioKajmocT Mjiaina (Y jigLCM TeKCTy - TajiK C'iT/ieniine) h tbjik Pajna, ita
nyTy Pajan-ropibH EaibaiiH (y flaJoeM TeKCTy - TajiK Paju;a).

TaJiK Crvjieniine ce jaiui>a y KOHTaKTHoj 30HH eepnenTHHHTa 11 aHjiesirra. y
nyKOTHHaMa h npcjniHaMa, H3Men enor cepneHTHHHTa, jaBJbajy ce *HJinu;e jie6jbHHe oko
5 MHJiHMeTapa, HenyibeHe KOVnaKTHHM Mie'iitoGejiHM jio ciiBo6ejiHM TajiKOM.

npHpojnta'iKH My3ej, Beorpa”®, IteromeBa 51
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TalikK Pajna ce janji>a y TeKTOHH3iipaHO0j 30HH KOHTaKTa H3MeihCHHX cepneHTHHHTa
ca jpija6a3po>KHOM cfiopMannjoM. Y niKpHJbaBOM cepneHTHHHTyY jaBJbajy ce napTHje ch-
B03ejieHe j[lo TaMHOCHBe 60je KOMnaKTHor TaliKa KojH caMO mccthmhhho noKa3yje njio-
‘iac ro HBepacTH npelioM.

PE3y.!ITATH .HABOPATOPHJCKHX HPOyHABAIbA

Y HHJby hito Ta’iHHjer ojjpet)HBaiba OBe MHHepaline BpcTe ypa“eno je MHKpocKon-
CKO HCnHTHBaH>e H CKeHHHr eJIKTpOHCKO CHHMaibe, fIHt})epeHIl,HjajIHO TepMHHKO HCnHTH-
BaH>e, HcnHTHBaibe y imcjipaaneHOM nejiv cneKTpa, peiiflreiicKO h xeMHjcKO npoyna-
Baibe.

M hkpockoiicko iiciiim iinan.c

MHKpocKoncKHM iipeuiejtoM VTBp~eno je j(a TajiK C'i'vjieinme ’imie noTnyHo 'IhC ph,
3aMpmeHO JiHCTacTH arperara. CKeHHHr eliekTpoHckoM MHKpocKoiinjoM (cji. 1) ojtpe-
(jeiia je BejiiriHiia jbycnHii;a K oja ce Kpehe oji 0,5 jjo 2 MHKpoMeTpa, a jie6jbHiia jiHcTac-
Tor arperaTa 10jio 20 m HKpoMeipa.

Ol. 1. Ckchhhi c.icKTpoHCKH ciuiMaK x2H(.Wx..IneraCTH ai pciai la.iKa i T),(cinmc
Fig. 1. Scanning electron photograph x2000x. Laminated aggregate of the Studenica talc.

TajiK Pajn;a ce, MHKpocKoncKH, He pa3JiHKyje 0j( Talika CT'yjieiinne ajiH Cy JiHCKe
HeniTo KpynHiije. To je n0TnyHO hhct, MOHOMHHepanHH, arperaT 3aMpmeHHX jihckh.
CKeHHiir ejieKTpoHCKOM MHKpocKonnjoM (cji. 2) ojjpe”ena je ne6jbima Jbycmma 2jjo 10
MHKpoMeipa h fle6jbHHa jiHCTacTor arperaTa 20 jjo 40 MHKpoMeTpa.



TajiK H3 cepneHTHHHTa CTyjieHHLie H Pajiia (CpSnja) 417

360r Majmx jjHM eHsiija n 3aM pmeHo opjeHTHcaHHX Jbycimua cni‘ie ce yTHcaK kom-
naKTHe h jejipe Mace TaliKa Kojy Ha3HB3MO CTeaTHTOM.

Cji. 2. CKeHHHr eneKTpoHCKH cHHMaK x2UUUx. jiHcracTH arperaT TaliKa Pajua.
Fig. 2. Scanning electron photograph x2000x. Laminated aggregate of the Rajac talc.

/jH(])cpeiiHiijaJiHO TepMHMKa iRiinrmiaiha

lloH am aite TaJiKa, npiuiHKOM 3arpeBaita 10 flo 1000°C HcnHTano je noMohv
HHcjicpeiinnjajiHO TepMii'iKe aHajiH3e. OBa HcnHTHBaita Bpmena cy na anapary "Linsies"
ca oceTJhHBomhy oj( 0,1 mV npn ep3HHH 3arpeBaH>a o/( 10°C y mHiiyTH. Ha DT KpiiBoj
TaliKa CTyjieiiHiie (cji. 3, a) en;(OTcpMiia peaKHiija y nojipv'ijv oj( 910 jio 950°C ijajia je
jacHo H3pa>KeH MaBKCHWM ca BpxoM iiHKa Ha 940°C. o Ba eiijioTepMiia peaKipija KapaKTe-
pncTii'iHa je 3a Tgjik (Smykaltz & Kloss, 1974) n 03HanaBa TepMHHKYy jiiicoHnjaHHjy
0BOr MHHepalia. DT KpHBa TajiKa Pajna (cji. 3, ) je n0TnyHO HCTa ca eHjjoTepMHHM
eclieKTOM Ha 940°C.

Ilii(|]>[«aupnena cneKTpocKoncKa iicnirniBaii.a

McmrrnBan,a cy BpmeHa Ha cncKiporjiotomeiipy PERKIN-ELMER, Mojieji 597.
lIpiiMeH.ena je MeTojia nacTHJie. CiiHMaihe je H3BpmeHoO Yy 06jiacTH 4000 jio 200 cm” .
IIpHKa3aHH cy jio6njeiin jinjai paMH TaliKa C'injieiiHije (cji. 4, a) n TajiKa Pajna (cji. 4, 6).
AHaJiH30M cy Hob6njeHe ancop6i;HOHe TpaKe Ha TaliacHHM 6pojeBHMa (cm4) 440, 450,
465, 534, 668, 1016, 3420, 3676, iiito noTnyHO oj(roBapa h cjiaace ce ca noj*aniiMa H3
jiHTepaType (Van der Marel & Beutelspher. 1976) 3a BapnjeTeT TajiKa CTeaTHT.
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Cji. 3. ;IHft)cpciinnja,iHOTepMHMKa KpHBa: a) Talik CTyneHHue. s ) tbjik Pajua.
Fig. 3. Differential-thermal curve: a) the Studenica talc, b) the Rajac talc.

TALASNI BROJ (cm )

Cji. 4. MiKtipaupnenn cneicrpH: a) TaliK CTVjieiinne, 6) TajiK Pajua.
Fig. 4. Infrared spectra: a) the Studenica talc, b) the Rajac talc.
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PeH”reHCKa iitnin insan.a

PenjirencKa HcniiTHBaita H3BpmeHa cy Ha jnictipaK'roMeTpv 3a npax Philips PW 1051
ca SaKapHOM KaTO"OM CuKa = 1,54178 A, npn aHOIHOM onTepeheH>y ojj 45 kV h 25 mA
H6p3HHH KpeTaita 6pojana Vg = 1° 20 y MimyTii. Y jjaToj Ta6ejm 1 npHK33aHa cy mel)y-
njbocHa pacTojama (d. A) h 3a h>hx ojjpetjene hkl Bpej*HocTH.

Tas . 1. HHfIHLiHpaHH peHsreHCKH BHtJjpaKTorpaM npaxa: a) Talik CTyfl:eHHiie, 5) TajiK Pajga.
Tab. 1. Indicated X-ray powder diffractometer: a) the Studenica talc, b) the Rajac talc.

a b
| d(izm) d(calc)y h k 1 1 d(izm) d(calc) h k 1
63 9358 9352 0 O 2 100 9,358 9348 0 O 2
14 : 4,695 4676 O 0 4 20 4,670 4673 0 0 4
24 ; 4,556 4558 0 2 0 15 4,570 4567 O 2 0
56 3,115 3,115 0 0 6 100 3,121 3,116 0 0 6
7 2,625 2,621 2 0 0 6 2,629 2624 2 0 0
8 2,592 2586 1 3 2 13 2,481 2480 1 3 0
13 2,484 2479 1 3 2 6 2,220 2220 1 3 4
4 2,211 2216 1 3 4 3 2,103 2097 1 3 6
3: 1873 1870 0 0 10 8 1,869 1,869 0 0 10
4i 1730 1,730 O 2 10 3 1,727 1,730 O 2 10
3! 1,558 1558 O 0 12 4 1,560 1557 0 0 12
141 1,528 1529 0 6 0 11 1,530 1531 O 6 0
10i 1,390 1,390 2 0 10 10 1,390 1,391 1 3 12

h, k, 1 - MHJiepoBH HHjjekCH (Millers index)

JJoGHjeHH pe3yjiTaTH cy Y CKliajiy Ca jiHTepaTypmiM noj*amiMa (BI‘OWH, 1961;
Miheev, 1957) 3a Tasik. Maite pa3jiHKe Tpe6a npHnncaTH bcjihhhhh necTHii;a, CTeneny
cpefeiiocTH CTpyKType h mhh>hm pa3JiHKaMa Y xeMHjcKOM cacTaBy. napaM e rpn ejieMeH-
TapHe hejiH je (A) Cy cjiej(ehn: H3 CTyjiemme a0=5.310 (5), b0=9,10 (2), c0=18,95 (8).
B=992 (2)°. V0=905,35 (2) A3 ca Pajna 3"=5,310 (5). b0=9,12 (2), c0=18.94 (9), 6=99.2 (2)°.
V0=908.01 (2) A3

Ha 0CHOByY 3anpeMHHe (VO) ejieMeHTapHe hejinje h Kpnc'rajioxeMiijcKe cjiopMVlJie
ojjpe})cna je rycTHHa TaliKa (r) Koja h3hoch 3a TaliK C'rvjjeiuinc 2,78 gicm"3 h 3a TajiK
Pajija 2,80 g/cm 3.

XeMHjcKa ncnHTHBaiba

Cajip>Kaj riiaBHHX xeMHjcKiix KOMnoHeHTH Si02, A1 3, MgO, CaO h HzO ojipehen
je rpaBHMeTpnjckH, Fe2 3h FeO BoliyMeTpHjckH, a Na2) n K2 iiJiaMeii()ctiOTOM c'ipii|-
ckom MeTOj*OM. FycTHHa je Ojjpel)eHa mctojiom nHKHOMe-rpa ca kchjiojiom h h3hoch 3a
TajiK CTyjjeHHHe 2,74, a 3a Talik Pajua 2,78 g/CM . Pe3yjiTaTH cy npHKa3aHH Y Ta6eliH 2.
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Ca/ip>Kaj oKCHRa TajiKa Ciyj(eHHne h TaliKa Pajna je iipHf)JiH>KHO hcth. Je”"Hiia pa3liHKa
je y noBehaHOM cajip>Kajv Fe2+y TajiKy Pajna h cajip>Kaja Na+y TajiKy C'iyj[eHHne.

rioBehaHH cajjp>Kaj H20 h M gO, yKa3yje jia 6pyu;HTa HMa y Man.oj kojih'ihiih; y
TaliKy C'irjfeiiHne 122%, a y TaliKy Pajna 0,84% . 36or Majie 3acTynJbeiiocTH 6pyu,HT
HHje Morao “a 6yj*e HjjeHTiicJ)JHKOBaH npeTxojjHHM MeTo”"aMa.

Tas . 2. XeMHjcKe aHajM3e (Te*. %): a) TajiK OryjieHHLie s ) TanK Pajna
Table 2. Results of indicating X-ray powder pattem: a) the Studenica talc, b) the Rajac talc.

a b

Si02 | 60,33 59,92
ai2o3 161 1,59
FezO, 1.04 0,94
FeO 1.24 2.16
MgO | 3021 30,36
CaO ! 0,74 0.29

Na2o ! 0,08 /
h2o+ | 474 4.74
ho- ! 032 0.17
S | 100,31 100,18

[lopeji iiaBej(emix OKCHjia aiiajiH3Hpaiiii cy Cr20 3, MnO, K20, C0 2, S, alJiH cy ohh
hciioji hjih Ha rpaiiHnn j)CTeKH,Hje KopHinhenHX MCTo/ja. KpncTajioxeMHjcKa c[)opMyjia
H3panyHaTa na 6a3H 24(0, OH) rjiacn: 3a TaliK CryjjeHHii,e (M g577, Fe2+013, Fe3+010,

Na002)~g12 (Si773. Alo~.~ 7970 19i95(0 H)405; 3a TajikK ca Paju,a (Mg581, Fe 073,
Fe 009 Ca04) 617 (Si769, A 10i24) 79301994 (O H )406

3AK.ItYHAK

TajiK y jiojihiih peKe C'iyjjeiiHije h TajiK ca Pajn,a nomriy H3 HCTe Marn'iiic cTeHe,
iipejiCTaBJhajv hhct h KOMiiaKTan TalJiK, CTeaTHT. no3HaTO je jja TalJiKk mo>kc jia HacTaiie
lipH CpCJIHJIM H IIH>KHM TeMIICparypaM a, Tj. JiejcTBOM TOnJIHX, aKkTHBHHX paCTBOpa Ha
yjnpa6a3H'iHc cTeHe. Ha OBaj iia'imi cy HacTajie jjo cajja no3iiaTe nojaBe TajiKa y
Cp6Hjn. IlojaBe TajiKka h y obhm JioKaJiIHOCTHMa Be3aHe cy 3a xn;jpoTepM ajniy MeTaco-
MaTO03y cepneHTHHHTa.
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THE TALC FROM THE SERPENTINITE
OF STUDENICA AND RAJAC (SERBIA)

by
Zorica Tomié

The paper piesents the results of a research on talc from the serpentinite in the valley of the Studenica
River and froin the serpentinite of Rajac Mt. The studied and described occurrences of talc represent pure steatites
and contribute to the knowvvledge of this mineral species. Unit-cell parameters (A) for talc are: from the Studenica
ar=s310 (5), b0=9,10 (2), c0=18,95 (s), P=992 (2)°, V0=90535 () A3 from Rajac ac=5310 (5), bo=9,12 (2),
c0=18,94 (9), p=992 (2)°, Vo=908,01 (2) A3. Crv’sUillo chemical fomiula calculated on tlie basis of 24 (O, OH)
is: (Mgs 77, Fe 013, Fe' 010, Caol0, N;vlI7)) 612 (Sir7a, AI™) 757 O 1995 (OHsos for the Studenica talc, and
("Ss,si>Fe o0i3, Fe' 009, Ca”) 17 (Si769, AI™) 7.),0 199 (OH)s06 for tlie Rajac talc.

Key words: talc, serpentinite, steatite, Studenica Rajac, Serbia.
INTRODUCTION

Talc is a mineral which belongs to the group of philosilicates with a hexagonal
laminated structure. It crystallizes monoclinically. The chemical composition of talc is
Mg6Si8020OH)4. It is the main component of talc-schist rocks, which are important mi-
neral raw materials, but are seldom found in Serbia.

The occurrence of talc has so far been noted in Mackatica and Cma Trava
(Maksimovié, 1962); in the neighbourhood of Zimovnik on Kopaonik (Simi¢ &
PeSi¢, 1987); and on Cmi Vrh in the district of the village of Polom (Dedi¢ & Pav-
lovic¢, 1980/81).

| believe it would be opportune to present the results of a research into the talc in
the valley of the Studenica River, the locality of Mlanca (further in the text - the Stu-
denica talc) and the talc on Rajac Mt., on the Rajac - Gomji Banjani road (further in the
text the Rajac talc).

The Studenica talc occurs in a contact zone of serpentinite and andesite. In the fissu-
res and cracks of altered serpentinite, there appear vainlets c¢. 5 millimetres thick, filled
with compact talc milky-white to grey-white in colour.

Natural History Museum, NjegoSeva 51, Belgrade.
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The Rajae talc occurs in tectonised contact zone of serpentinite with diabase - silex
formation. The foliated serpentinite contains greyish-green to dark grey lamellae of com-
pact talc which only partly shows a lath-shaped rupture.

THE RESIILTS OF LABORATORY ANALYSES

With the aim of as precise a determination of this mineral species as possible, the
following analyses have been conducted: microscopic examination and scanning electron
photography, differential thermal analyses, investigation in the infrared part of spectrum,
X-ray and chemical analyses.

Microscopic analyses

The microscopic examination has established that the Studenica talc is composed of
completely pure intricate laminated aggregates. Scanning electron microscopy (Fig. 1) has
determined the sheet thickness wvhich ranges from 0.5 to 2 micrometres, vvhereas the
thickness of the laminated aggregates ranges from 10 to 20 micrometres.

There are no microscopical differences between the Studenica talc and the Rajac
talc. However, the Rajac talc has somewhat larger laminae. It is a completely pure mo-
nomineral aggregate of laminae with random orientations. Scanning electron microscopy
(Fig. 2) has determined the sheet thickness and laminated aggregate thickness ranging
from 2 to 10 and 20 to 40 micrometres respectively.

Small dimensions and randomly oriented sheets convey an impression of a compact.
firm mass of talc which we call steatite.

Differential thermal analyses

The reaction of talc heated from 10 to 1000°C was examined by means of differen-
tial thermal analysis. These examinations were conducted on the instrument "Linsies" with
the sensitivity of 0.1 mV at the heating velocity of 10°C per minute. On the DT curve
for the Studenica talc (Fig 3. a), the endothermal reaction in the range of 910 to 950°C
clearly shows a maximum with peak temperature at 940°C. This endothermal reaction is
characteristic of talc (Smykaltz & Kloss, 1974) and indicates thermal dissociation of
this mineral. The DT curve for the Rajac talc (Fig 3, b), likewise showing the endother-
mal effect at 940°C, is identical.

Infrared spectroscopic analyses

The examinations were performed on the spectrophotometer PERKIN-ELMER.
model 597. The pellet method was applied. The spectrum was recorded within the wave
range of 4000 to 200 cnT , and the obtained talc pattems for the Studenica (Fig. 4. a)
and Rajac (Fig. 4. b) were given. The analysis has established the absorption bands at
440, 450. 465. 534. 668, 1016. 3420. and 3676 cnflwhich is in complete agreement with
the reference data (Vander & Beutelspher, 1976) for the talc variety of steatite.
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X-ray analyses

X-ray examinations were conducted on powder diffractometer Philips PW 1051 with
copper cathode CuKa=1.54178 A, with the anode load of 45 kV and counter velocity
Vg=1°29 per minute. Table 1 shows the interplanar spacings (d, A) and the corresponding
hkl values.

The obtained results correspond with the reference data for talc (Brown. 1961; Mi-
heev, 1957). Slight discrepancies may be ascribed to the dimensions of particles. degree
of structural order. and minor changes in chemical composition. Unit-cell parameters (A)
are as follows: from the Studenica ac=5,310 (5), bo=9,10 (2). c0=18.95 (8). p=99.2 (2)°.
V0=905,35 (2) A3 from Rajac ac=5,310 (5), b0=9.12 (2). c0=18.94 (9). p=99,2 (2)°,
V0=908.01 (2) A3

On the basis of unit-cell volume (VO) and crystallo-chemical formula, the talc den-
sity (p) was calculated at 2.78 g/cm ~ and 2.80 g/cm ~ for the Studenica talc and the Ra-
jac talc respectively.

Chemical analyses

The content of the chief chemical components Si02, A10 3 MgO, CaO, and HD has
been determined gravimetrically; that of Fe*O" and FeO volumetrically; and that of NazO and
K2 by means of flame photometry. The specific density has been determined by the method
of pycnometer with xylol and amounts to 2.74 and 2.78 g/cm'3 for the Studenica talc and the
Rajac talc respectively. The results are shown in table 2. The oxide contents in the Studenica
talc and the Rajac talc are approximately the same. Their only difference is in a higher content
of Fe2+in the Rajac talc and the presence of Na+ in the Studenica talc.

A higher content of HD and MgO indicates a low content of brucite: in the Stude-
nica talc 1.22 %, in the Rajac talc 0.84 %. Owing to its law rate, brucite could not have
been identified by previous methods.

In addition to the cited oxides, Cr2 3, MnO, KD, C02 and S were also analysed.
but were either beneath or just outside the detection limit of the applied methods. Crysta-
llo-chemical formula calculated on the basis of 24 (O. OH) is: (Mg577, Fe2013, Fe 010,
Ca010. Na02)VI612 (Sin73, A lo~"~0O ,~ (OH)405 for the Studcnica talc. and (Mg5S],

Fe o’ Ca004) 617 ("w769- AL(W4) 7930 194 (OH)406 lor the Rajac talc.

CONCLUSION

The talc of the valley of the Studenica and the talc of Rajac Mt. trace their origins
to the same mother rock. serpentinite. The laminated aggregates of the Rajac talc are
larger and richer in iron. Both represent pure and compact talc, steatite. It is a knowwn
fact that talc can be formed at medium and lower temperatures. i.e. by the action of hot.
active solutions on ultrabasic rocks. Such was the origin of the so far noted occurrences
of talc in Serbia. The occurrences of talc on these localities are likewise related to hydro-
thermal metasomatism of serpentinite.

Translatcd by author
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