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Uplatnenie vysledkov projektu

Projekt priniesol vysledky od teoretického, cez zakladny mineralogicky, kryStalochemicky a
geneticko-mineralogicky az po aplikovany a experimentalny vyskum. Vysledky projektu v
ramci teoretického vyskumu umoznuju lepSie chapanie kryStalochemickych procesov na
Strukturnej atomarnej urovni. Aplikacia teérie mocenstva vazieb a Strukturnej topoldgie
umoznila predikovat spravanie Struktury na jej lokalnej urovni, moznosti obsadzovania
Strukturnych pozicii, takze sa stala plnohodnotnym teoretickym nastrojom pri rieSeni
kryStalochemickych problémov nielen v ramci Studovanych mineralov. Vysledky
mineralogického, kryStalochemického a geneticko-mineralogického vyskumu obohacuju
znalosti o mineraloch Li, B a Be v celosvetovom kontexte. Viysledky aplikovaného a
experimentalneho vyskumu najdu uplatnenie nielen v ramcivedeckych poznatkov, ale
napriklad aj v gemologickej praxi, kedZe odhaluju kryStalochemické priCiny optickych a
fyzikalnych vlastnosti drahych kameriov, ale aj ich zmien v experimentalnych podmienkach
pri moznych upravach drahych kameriov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Vysledky projektu sa daju rozdelit' do niekolkych skupin, ktoré zhruba zodpovedaju ciefom
projektu — kryStalochemicko-geneticky, experimentalno-mineralogicky, gemologicky a
teoreticky mineralogicky vyskum.

Pri kry$talochemicko-genetickom vyskume boli v prvom rade Studované mineraly B, Be a Li,
ktoré obsahuju menované prvky vo vzorci. Boli opisané viaceré vzacne turmaliny ako 10
réznych €lenov turmalinovej superskupiny vratane zloZenia nového mineralu magnezio-
dutrowitu v turmalinitoch zo Zlatej Idky, alebo turmaliny z kriedovych sedimentov zo
Zapadnych Karpat s vynimo¢nym zloZenim v trende oxy-dravit—bosiit, pripadne dravit z
Piedmontu, ktory vykazuje redukciu symetrie. Zaujimavé vysledky priniesol vyskum
mineralov Be, napriklad berylu z pegmatitov Namibie, rozpadu berylu a $tudium zlozenia
fenakitu a bertranditu v pegmatitoch Zapadnych Karpat, ale aj mineralov Be v pegmatitoch
Jesenikov (CR). Publikované boli vysledky spektroskopického vyskumu chryzoberylu z
réznych svetovych lokalit a $pecificky aj z Tanzanie. Studované boli aj mineraly
hellanditovej a gadolinitovej superskupiny v alteracnych produktoch fosfatov v
metagranitoch Fabovej hole a z REE-U-Au kremennej Zilnej mineralizacie v Zimnej Vode.
Studované boli aj mineraly Li petalit a spodumen v meta-pegmatitovych dajkach na
Ukrajine. Studované vak boli mineraly, ktoré viazu B, Be a Li iba v stopovych obsahoch
ako hydroxylapatit z Muranskej Dlhej Luky alebo mineraly vesuvianitovej superskupiny,
ktory obsahuje v stopovych mnozstvach Li, ale napriklad v sfalerite z Banskej Stiavnice
alebo zoisite — tanzanite z Tanzanie lahké prvky neboli ani v stopovych mnozstvach.

V ramci experimentalno-mineralogického a gemologického vyskumu boli uskuto€nené
tepelné experimenty na mineraloch turmalinovej superskupiny — Mg bohatych turmalinoch
(dravit, fluér-uvit), turmalinoch s obsahom Cra V a elbaite s obsahom Mn. Zahrievané boli
pri teplotach od 700 do 1000 °C pri atmosférickom tlaku v oxidacnych podmienkach. Pri
teplotach do 900 °C nedoslo k rozpadu vzoriek, v pripade Fe-bohatého dravitu vSak bola
pozorovana oxidacia Fe, po zahrievani elbaitu s Mn boli pozorované farebné zmeny v
dbsledku oxidacie Mn. Po zahriati vzoriek na teplotu 1000 °C doSlo k rozpadu vzoriek. Uvit
sa rozpadol na cordierit, dravit na zmes borosilikatov vratane mullitu a werdingitu.
Experimentalny vysokoteplotny vyskum brazilskych topasov so stopovymi obsahmiLi a B
viedol k farebnych zmenam, svetlomodry topas z Carai stratil farbu, medovozIté vzorky z
Ouro Preto pri teplotach nad 700 °C sa zmenili na ruzove.

V ramci teoretického kryStalochemického vyskumu boli s pouZitim vypoctov v ramcitedrie
mocenstva vazieb predikované moznosti obsadzovania kationovych pozicii hlavnymi aj
stopovymi prvkami na zaklade teoretickej dizky vazieb. Takymto spésobom boli §tudované
beryly, turmaliny a zoisit — tanzanit. Podobne boli skimané substitu¢né vztahy Bi a Pb v
turmalinoch s obsahom Cu a na zaklade mocenstva vazieb boli identifikované Strukturne
motivy umoznujuce vstup tychto prvkov do Struktury. Pomocou teoretického
kryStalochemického vyskumu s vyuzitim tedrie mocenstva vazieb a topologie chemickych
vazieb boli $tudované substitué¢né vztahy a vplyv na Struktdru turmalinov pri substitacii v
tetraédri a v poziciach Xa W.
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Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The results of the project can be divided into several groups that roughly correspond to the
goals of the project — crystal-chemical-genetic, experimental-mineralogical, gemmological,
and theoretical mineralogical research.

During the crystal-chemical-genetic research, the minerals B, Be and Li, which contain these
elements in the formula, were studied primarily. Several rare tourmalines have been
described, i.e., 10 different members of the tourmaline supergroup, including the
composition of the new mineral magnesio-dutrovite in tourmalinites from Zlata Idka,
tourmaline from Cretaceous sediments from the Western Carpathians with an exceptional
composition in the oxy-dravite-bossiite trend, or dravite from Piedmont, which shows
symmetry reduction. Research into Be minerals, for example, beryl from the pegmatites of
Namibia, beryl decay, and the study of the composition of phenakite and bertrandite in the
pegmatites of the Western Carpathians, as well as Be minerals in the pegmatites of
Jeseniky (Czech Republic) brought interesting results. The results of spectroscopic research
on chrysoberyl from various locations around the world and specifically from Tanzania were
published. Minerals of the hellandite and gadolinite supergroups were also studied in the
alteration products of phosphates in the metagranites of Fabova Hofa and from the REE-U-
Au quartz vein mineralization in Zimna Voda. The Li minerals petalite and spodumene were
also studied in meta-pegmatite deposits in Ukraine. Moreover, minerals that bind B, Be and
Li only in trace amounts were also studied, such as hydroxylapatite from Muranska Dlha
Luka or minerals of the vesuvianite supergroup, which contains trace amounts of Li.
However, in sphalerite from Banska Stiavnica or zoisite-tanzanite from Tanzania, light
elements were not present even in trace amounts.

As part of experimental mineralogical research, thermal experiments were carried out on
minerals of the tourmaline supergroup — Mg-rich tourmalines (dravite, fluor-uvite),
tourmalines with increased Crand V content, and elbaite with Mn. They were heated at
temperatures from 700 to 1000°C at atmospheric pressure under oxidizing conditions. At
temperatures up to 900°C, the samples did not disintegrate, however, in the case of Fe-rich
dravite, oxidation of Fe was observed, and after heating elbaite with Mn, colour changes due
to oxidation of Mn were observed. After heating the samples to a temperature of 1000°C,
the samples disintegrated. Uvite decomposed into cordierite, and dravite into a mixture of
borosilicates including mullite and werdingite. Experimental high-temperature research on
Brazilian topazes with trace amounts of Li and B led to colour changes, the light blue topaz
from Carai lost its colour, and the honey-yellow samples from Ouro Preto turned pink at
temperatures above 700°C.

Within the framework of theoretical crystal chemical research, the possible occupancies of
cationic positions by major and trace elements were predicted using calculations of
theoretical bond lengths within the bond valence theory. Beryls, tourmalines and zoisite-
tanzanite were studied in this way. Similarly, the substitution relations of Bi and Pb in Cu-
containing tourmalines were investigated, and structural motifs enabling the entry of these
elements into the structure were identified based on the bond valence. With the help of
theoretical crystal chemical research using the theory of bond valence and bond topology,
substitutions in tetrahedra and at the X and W sites and their effect on the structure of
tourmalines were studied.
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