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The presentď dlssertat|on attempts to contrlbute to the current know|edge on the
arsen|c (As) m|n€ra|og|ca| spec|at|on |n diverse types of so||d materta|s, such as contam|nated
solls and mlne wastes.
. lntřoductory part of the d|ssértat|on prov|des a geneftr| |ntroduct|on to As chemlca| and

physlcal characterlstlcs and to the behavlor In the environment, wlth the maln emphasls on As
so||d phase spec|aíon ln so||s and m|ne wast€s.
. Next part of thé d|ssertat|on summar|zes and br|efly eva|uates m|nera|ogka| Ínethods to

the study of prlmary and secondary As-bearlng phases. The maln alm ts to help wlth better
or|ental|on |n the app||cat|on of these methods. The ||terauJre rď|en, showed thát áhhough a
rank of modem methods have been developed |n |ast years (HMDF-STEM, AFM, BFM, PÍxE,
xAs techn|ques, ND, etc.), there rema|n severá| estab||shď rnethďs (xRD, sEM, etc.) as a
startlng step br mlneraloglcal research. Some other group of methods has been found as
posslble useful for the study of As solld phase spechtlon (e,9,, RS, DTA, TGA, Vts DRS, VMp),

The ma|n part of the d|ssertat|on |s pr€s€nted as a s€t of three papeni on shllar subjccts
pub||shed |n scienťflc Journa|s - Env|ronÍrEnta| Cieo|ogy, sc|ence of the Tota| Env|ronrnent and
Geoderma,

The fu||ow|ng g€ochem|ca| and mlnera|o9|ca| methods and approaches were us€d to
ach|eve th€ part|cu|aÍ alms (summar|zed co||ect|ve|y): soll samp|es $,ere chardct€r|zed by |ts
pH, chemlca| composltlon (by x.ray fluorescence, xRF), carbonat€, humus, exchangeab|e
cat|ons and H+, and oxalaté €xtractab|e Fe contents' Mlnera|og|ca| and chemlca| spec|at|on of
the As was stud|ď by m|neraloglca| methods and sequenflal oftract|oni the As-bear|ng
m|nerals weÍe con€ntrated by severa| ways (pannlng, heavy fluids) and determ|ned us|ng x.
ray dlffraď|on análysls (xRD), the Debye-Scherrer powder method, scann|ng e|ectron
mlcroscopy equlpped wlth an energy{lspersive mlcroanalysls (SEM-EDX), electron
mlcroprobe analysls (EMPA) and Raman spectroscopy.

. The !rs! publ|shed. paper t|t|ed xrsenlc |n contam|nated so||s and anthropogen|c dépos|ts
at the Mokrsko, Roudtý, and Kašperské Hory go|d depos|ts, Bohem|an Masstf (CZ)" desčrlbes
research of the soll, mlne trlllng, and waste dump proflles above three mesothermal gold
deposlts ln the Bohemlan Massif with dlfferent anthropogenic hlstorles. The amorptious
hydrous Enk oxldes, As-bearlng goethlte, K-Ba- oi Ca-Fe- and Fe- arsenaEs
pharma@slder|te, arsen|o6|derlte, and scorodlte, and suIphat€-arsenate p|ttk|te were
determ|ned as prďucts of arsenopyÍ|té or ars€nlan pyr|te ox|dadon. The As behav|orr In the
prof||es stud|ed d|ňers |n dependence on the surface morpho|ogy, chem|ca| and m|nera|og|ca|
compos|t|on of the so||, mln€ wastq3, ox|dat|on cond|tions, pH, pÍ€sénc of (or d|stance íňm)
pr|mary As.mlnerá||saťon ln the bedrock, and durat|on of the weather|ng eff€ct. Although the
pr|mary As-mlnera||sat|on and the bedrock chem|ca| compos|t|on aíe roughty s|m|lar, ther€
are d|stlnct d|fErences |n the As behav|our amongst the P|okÍsko, Roudný and Kašperské Hory
deDoslts.

The a|rns of the second paper tlt|ď "ox|daťon of the arsen|c-Íích conentrate at the
Přebuz abandonď m|ne (Erzgeb|rge Mts., cz)i m|nera|ogka| evo|ut|on" were: |) To study the
ox|dat|on of tť\'o most common pr|mary As m|nera|s, arsenopyr|te and |ól|lng|t€, stored |n a
un|que anthopogen|c deposlu and ||) To eva|uate As contam|naťon |n the close surroundlngs
of th|s depos|t' The stud|ed @naentrate (ore concentrate wlth up to 65 wt.% of As) conta|ňs
very small proportlon (<5 vol,%) of gangue mlnerals such as quartz and feldspars; the
ox|datlon of arsenopyr|te and |Ó||lng|E (and acessory pyrite) |s thus pmctlca||y rct
comp||cated by |nterference $'|th add|t|ona| m|nera|s and e|ements' Arséno||te, scorď|te,
kaat|a|a|te and nat|ve sulphur were fq|nd to be the maln secondary phases orlglnaťno by
d|sso|ut|on of arsenopyrlte and |ól|lng|te. New secondary phases pÍeclpltaté on the surÍace of
the oÍe<onentrate body but also fuím c€.nent among the gralns of flne|y ml||ed mat€r|a|.
The fo||owlng clccesslon of secondary m|nerals rvas detérmirrea: arsenol|E, áorod|te + nat|ve
su|phur and kaaťalalte. s|gnlffcant As mlgratlon lnto the prox|ma| env|mnment was revea|ed:
2580 and L3,622 mg,kg.L were the hlghest arsenlc Goncentrat|ons |n trvo secťons excavaEd
at d|stances of 0.5 and 1.5 m from the conc€ntrate body'
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The thlrd paper iltled 'Mlneralogtcal speclatlon of arsenlc In solls above the Mokrsko-west

ooto oeňirt' cieih Repuutic" was a|nred at the natura| so|| pron|es contam|nated by As at the

ř'';i;řó 9;|á aéposrt. Ťhe atms of the pape. were: l) To determ|ne m|neralog|ca| speclation of
a. tňrouďhout the who|e so|| proff|es. ||) To ver|fy a posslble relatlonsh|p among some se|€cted

oedo|ooĚal parameteEi and As-b€ar|ng secondary m|nera|s. |||) To test a Íepresentat|ve
a;;|ď ói sequent|a| o(traď|ons deve|ópď for solls contam|nated by As and compare the
óoáí""o data'w|th knowlďge accompl|shed dur|ng the mtneralog|ca| stud|es, Resu|B were

ěóňňiěo-áno d|scussed rfoard|ng the two d|fÍerent types of soll envlronrnent: |) sol|

Ňfip"d above the flat unioresEd granod|or|te bedrak and ll) so|| der'eloped above the

uó6ánó*or,*ntaÍy bďrock |n a ďop|ng brestď area, lron (IlI) oxyhydrox|des; KCBa)
oňaňaásuerrte, ars€nlo6|der|te, scorod|te, and JaÍoďte YíeÍe |dent|fld as products of
51$;'|-pV1.11". ÁÉenates of varying chem|ca| compos|t|ons dom|nate th€ so|| above the

;;ilíJ;|Ě; u'ňrc óo"tt.It", m|nór fumat|te and other |nd|st|ngu|shab|e.FoHs are observed In

ři;.;|í;b"ú" inJřotcanosbolments, The d|verslty and stab|||ty of the As secondary m|nera|s

init'i.úor"o solls are lnfluerrced part|y by var|at|on-|n the bedrock compos|t|on and ma|n|y

bv the Dresence/abseÍ}ce of vegetaiton' cover wh|ch mlrrors |n var|ous contents of

.i"r'ánoáuie ca2i, content of Fe óxahte, and pH. The resu|ts of the sequent|al extractbn

;il;;í;;;"ř ó ňigh A. retent|on by thele so||s, when As výas extract€d dur|ng the thlrd

and fourth o<tractlon steps (NH4-oxalate buffer, ascorblc acld) In most samples' Thb nndlng

tnd|cates that As ls mot.e 'obtl. 
|n so||s where aÍsenates domlnate over we|l crysta|||zed Iron

(IE) oryhydroxldes.
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