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A bstract: Within the frame of the trepel deposits (Fig. 1) near Suvodol village, Bitola city it was discov-
ered (L. Petreski) an earthy-cryptocrystalline vivianite occurrence. The examined vivianite sample was confirmed by
X-ray powder diffraction, chemical, SEM, DTA/TG, infra-red analyses. The treated vivianite sample actually repre-
sents a typical earthy-cryptocrystalline variety (Fig. 2) with a peculiar progressive oxidation state of Fe," to Fe;"
(FeO/Fe,0; contents nearly 1:1). X-ray powder diffraction, DTA/TG-data are in quite good concordance with litera-

ture data.

Key words: earthy; cryptocrystalline vivianite

INTRODUCTION

According to the earlier examinations (Jelena
D. Markovié¢-Marjanovi¢, 1956) vivianite (coarsely
grained sample) was discovered in the area of the
city brickkiln, Bitola. This vivianite occurrence
was determined and elaborated only by means of
the macroscopic characteristics of the treated min-

eral and description of it’s geological environment.
The new-discovered earthy-cryptocrystalline vivi-
anite occurrence deserves a more complex elabora-
tion by X-ray powder, SEM, chemical, DTA/TG,
infra-red data.

EXPERIMENTS

Geological setting

The terrains around Bitola city, Suvodol vil-
lage and the wider area belong to the Pelagonian
depression composed of alluvial-delluvial as well
as sediments of miocene-pliocene age which are
superposed over the gneisses, micaschists (upper
Precambrian age) of the Selecka mountain.

At the Suvodol village and the wider area
there is an opened vertical cross section (starting
from the surface to 150 m in depth) — daily excava-
tion miner works according to the very intensive
coal deposits exploitation. The mentioned vertical
cross section actually represents a profile-line per-
formed through a peculiar biogenetic-sedimentary
formation composed as follows:

Fig. 1 Dark bluish earthy-cryptocrystalline vivianite enclosed
in the surrounding trepel mass
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The deepest part of the vertical cross section
is composed of an alternating complex of coal lay-
ers (cca 1.0-39.0 m in thickness), sands, gravel etc.

The upper coal layer is about 1.5 m to 61.4 m
in thickness.

The further layers of cca 10 m to cca 80 m in
thickness belong to a typical biogenetic formation
consisted of trepel sedimentary rocks.

The uppermost layers of cca 0.5-1.0 m in
thickness belong to the redish-yelowish sands,
gravels of alluvial-deluvial age.

In the frame of certain open fissures in the
biogenetic trepel formation at Vranjevski part —
microlocality 7 (Fig. 1) were discovered (Lj. Petre-
ski) bluish earthy-cryptocrystalline masses of vivi-
ante representing a subject of our examination the
results of which are given in this paper.

MINERALOGY

The examined vivianite actually represents
very soft, earthy-cryptocrystalline sample with
dark blue even marine bluish color (Fig. 1).

SEM-pictures (Fig. 2AB) show that vivianite
crystals have plate-like forms (0.10) to cca 0.02 —
0.03 mm long and very intimately associated-
enclosed in the typical micromass of the surround-
ing trepels sediments composed of micro fossils
(alga Diatomeae).

Fig. 2A. Superfine grained (0.02-0.03 mm) plate-like forms
(010 of vivanite) in the surrounding trepel mass

Fig. 2B. Superfine grained (cca 0.05 mm) plate-like forms
(010 of vivanite) in the surrounding trepel mass

Recent X-ray powder diffraction examina-
tions (CuKa/Ni; 36 kV; 18 mA) show that X-ray
powder data of the treated vivianite sample are in
quite good correlation (Tab. 1 and Fig. 3) with the
compared earthy-cryptocrystalline vivianite sam-
ples from literature data.

Table 1

X-ray powder data of the treated earthy-crypto-

crystalline vivianite sample compared with other

cryptocrystalline vivianites from different micro-
localities in the world (d — A; I — intensities)

1 2 3 4 5 I
110 7,92 7,84 7,89 7,93 37
020 6,73 6,72 6,71 6,71 100
200 4,93 491 4,90 4906 40
101 4,562 4,55 4,60 4535 7
011 4,342 4,34 4,40 4353 2
130 4,073 4,08 4,10 4,073 10
101 3,860 3,85 3,88 3,857 14

- - - 3,636 5

3,211 - - 3,202 26

301 2,978 2,98 2,99 2,978 40
211 - - 2,90 -
240 - - 2,83 -

2,773 - - 2,768 4

231 2,728 2,72 2,73 2,718 19

141 2,716 - 2,68 2,700 17

330 2,634 2,64 - 2,639 10

141 2,586 2,54 2,54 2,592 2

- - - 2,524 11

400 2,433 2,44 2,44 2431 13
051 2,313 2,33 2,36 -
002 - 2,30 2,33 -
341 - 2,25 2,25 -
251 2,194 2,20 2,20 -
431;112 2,149 - 2,15 -

1 — hkl values for vivianite (ASTM card — 30 — 0662).

2 — d-values for earthy-cryptocrystalline vivianite from Suvodol
village.

3 — Earthy-cryptocrystalline vivianite, Wafotu, New Zealand. AU:
2473.

4 — Cryptocrystalline vivianite, Leadville, Colorado, USA, BM (NH):
1907, 115.

5 — Earthy (cryptocrystalline) vivianite, Humna, New Zealand. AU:
2408.

1 - Intensities for vivianite sample — column 5.

Geologica Macedonica, 25 (1), 61-65 (2011)
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Fig. 3. X-ray powder diagram for vivianite from Suvodol village

DTA/TG-curve (Fig. 4) of the examined
carthy-cryptocrystalline vivianite is very similar
nearly identical with the same curves from litera-
ture date. The very big endo-peak at 160 °C is cor-
responding to the biggest water losses of cca 18%
(visibly form the contributed TG-curve) while the
other loss of weight of cca 6,3% is connected with
OH™ groups.

The others thermal effects — egzo-peaks at
600 °C and 710 °C are probably connected with
the oxidation changes of Fe*" to Fe''.

The total weight loss of the examined vivi-
anite amounts 24,3%.

The chemical analysis performed on a rela-
tively pure monomineral (?) fraction by the classi-
cal wet chemical procedure shows results as fol-
lows:

Geologica Macedonica, 25 (1), 61-65 (2011)

Table 2

Chemical analysis of vivianite (%)

FeO 23,17
Fe,04 22,91
P,0s 29,22
CaO 0,37
MgO 0,12
Loss of igm. 24,10
Total 99,89

According to a classical geochemical proce-
dure was calculated the formula of the examined
vivianite sample as follows:

(Fe*'1 6 Fe’"1 4 )30 (PO,), (OH), 4 SH,O
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CONCLUSION

According to the geological prospecting ac-
tivities, inside the area of the trepel sedimentary
rock of biogenetic origin (of Pliocene age) at the
Suvodol village, Bitola city, Macedonia, there was
discovered earthy-cryptocrystalline vivianite with
dark bluish color.

The mineral was examined by means of the
complex mineralogical methods — X-ray powder

diffraction, SEM, chemical, DTA/TG, infra-red
analyses.

The examined earthy-cryptocrystalline viviani-
te sample — (F62+1,6F63+1,4)3,0(PO4)2(OH)1,45H20,
reveals a structure type in which there is a progres-
sive oxidation relation between Fe*" to Fe’" with
consequently FeO/Fe,O; contents nearly 1:1.

Geologica Macedonica, 25 (1), 61-65 (2011)
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Infra-red analysis confirms that in the exami-
ned vivianite sample there are HOH molecules.

According to earlier examinations (by R. L
Frost, W. Martens, P. A. Williams and J. T. Klo-
progge) for vivianite was reported that the hy-
droxyl stretching vibrations are identified at 3460,
3281, 3104, 3012 cm ', while HOH bending was
reported around 1660 cm'. Our IR-examinations
are compatible with the mentioned literature data.

HOH
OH

L L L 1 L

3000 1600 cm™

Fig. 5. Infra-red curve of vivianite
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Kiyunn 360poBu: 3eMjaHO-KPUNITOKPUCTAJICH BUBUjaHUT

Bo Tpenenor on Haoramumtero kaj cemoro CyBonod,
Bbutona, 6ea orkpuenu (Jb. Ilerpecku) mojaBu Ha 3emjaHo-
KpHUNTOKpHcTaneH BUBHjaHHUT (ci. 1). McruryBaHMOT BHBHja-
HUT (Fe2+1,6 Fe? 1430 (POy), (OH), 4 SH,0 Geme netepmunu-
PaH co KOMIIIEKCHH (PU3NYIKO-XEMHUCKU aHANIU3U (PEeHAT€HCKO-
npaiukacta, xemucka, SEM, DTA/TG, undpa-upsena). OBoj
3eMjaHO-KPHIITOKPUCTANICH BHUBHjaHUT Ce KapaKTepusupa co
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HANPEHAT CTelleH Ha okcupanuja Ha Fe’* Bo Fe’*, mpu mro
KBaHTUTATHBHUOT onHoc momery FeO/Fe,O; e mpuOmmkHO
1:1. onarouute oa penarencko-npamikactute (d-A-speanoc-
™1 1 DTA/TG ananusu Ha HCIIUTYBaHHOT BUBHjAHUT CE MHOTY
00pO KOMIIATUOMIIHYU CO MOJATOIUTE TOOHEHH 3a Pa3HU 3eM-
JAHO-KPHIITOKPUCTAJIHN BUBHjaHUTH O[] IPYTH MHKPOJIOKAJIHU-
TETH BO CBETOT.





