Zvétralinova loziska
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Principy klasifikace zvétralinovych a

sedimentarnich loz.

dominantnim procesem je:

sedimentace 7vetravani



Faktory ovliviiujici vznik
zvetralinovych plastu

m geologické

m hydrogeologicke

m geografické — geomorfologicke

® voda, kyslik, CO,, teplota

m acidni prostredi (kyseliny), organismy
m fyz.-chemickeé procesy

literatura: Smirnov



Mineralogicke specifikace
zveétralinoveho plaste

= mineraly reliktni
m mineraly pocC. stadia rozkladu (napr. hydrosilikaty)
= amorfni (mutabilni) (prechodné, koloidni, meni se)

mutaollity —rmutasiaollity —sitaollity
silikagel — opal — chalcedon

wad — psilomelan — pyroluzit (MnO,)

sekundarni mineraly (konecné produkty: napr.
jil.mineraly, hydro-oxidy, ...)



Oxygen ion (O¥)

Silicon ion (S1%)

(+4 % 1 silicon) + (=2 x 4 oxygens) =4 -8 =—4

Charge on Charge on
individual ions 510, complex
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/ electrons
H H X _ ] _
“ve Figure 2.1 Idealized illustration of
,. the water molecule and the nature
Hydrogen atoms ot hydrogen bonding.
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Zvetravani K-zivee

@ % Capillary fringe
s, of H,0 (with H*)

K-feldspar

Figure 4.9 (left) Representation of the stages during
the progressive weathering and breakdown of K-feldspar
by acid hydrolysis, leading to the formation of clay
minerals (modified after Leeder, 1999).

A\
A)
Defect
lattice site
Exchange of K* for H* at
surface (protonation)
(c)




S1i-O-S1 ——  Si-OH-Si

m hydrolyza a kysela hydrolyza ___.
obecna rovnice hydrolyzy silikatu:

MSiAIO, + H"OH- —

— M* + OH + [Si(OH), ] + [AI(OH)]°, (A)

— (M, H) AI°SiAI'O, (B) + AI(OH);,

A — trosky silikatové miiZky, B — jilovy mineral nebo zeolit, M — kovovy kation,
o,t — oktaedricka, resp. tetraedricka koordinace

Si** + 4H,0 — H,SiO, + 4H*
A13+ + 3H20 - AI(OH)3+ 3H+ ..... koncentrace FeO(OH), gibbsitu a goethitu v lateritu

Hlavni chemickée procesy
m rozpousteni a hydratace
[
=



vyznam rychlosti prutoku vody —
vazba na klima a/nebo prostredi

= rychly pritok

H* + KAISi,0 + 7TH,0 —— AI(OH), + K* + 3H,SiO0,(a)

B = pomaly pritok
2H' + 2KAISi,0, + H,0 —— ALSi,O,(OH), + 2K* + 4SiO,

nebo pii pusobeni CO,
2KAIS1,04 + 11H,0 +2CO, ——
— 2K" + AL, S1,0,(OH), + 4H,S10, + 2HCO;"

- m velmi pomaly'/ prfltOk (montmorillonit)

Mg?* + 3KAISi,0, + 4H,0 ——
2K, Al Mg, ;Si,0,,(OH), + 2K* + H,SiO,(a)




transfer elektronu: Fe?m — Fe3*

’ 4 - o jil.mineraly maji koloidni charakter — <2um a
= vymena kationtu

jsou charakteristicke negat. nabitym povrchem,

., . i It ktery je neutralizovan adsorpci kationtti, ty
v Jil. min. S1*" za Al mohou byt déle vymé&hovany

koloid —Ca?* + 2H*(aq) — koloid —H™* + Ca?*(aq)

‘ napt. vymyvani Ca do
H podzemni vody

dalSi chemicke procesy
m oxidace
[




Vznik loz. akumulaci zvétralinovych lozisek
podle chemickych premén

m koncentrace chem. nezmenenych (inertnich)
mineralU
puvodnich hornin - ulomkovita loziska (rozsypy), v
eluviich, deluviich, proluviich

m koncentrace chem. stabilnich produktu zvétravani:
-> rezidualni loZiska, klobouky (gossany)
-> halmyroliticka loziska

m koncentrace nestabilnich produktu zvétravani:
migrace prvku — koncentrace napf. na
geochemickych bariérach = infiltracni loziska



Ni-laterity
Nova Kaledonie

Rezidualni loziska - laterity
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Dalsi typy lateritu

m Al-laterity
m (terra rosa)
m kaolin

a ,,bauxity mediteranniho typu‘ (sedimentarni loziska!!!



la

izaci jilovitych slozek vapencl vznika:

Terra rosa

terra rosa, prikl. Slovensky kras

A0, sio, K,0 Ca0 TiO, MnO Fe,0,
Analyza 1 27,49 51,37 4,09 8,09 0,50 0,79 7,66
Analyza 2 25,25 47,28 4,53 12,51 0,46 1,70 8,07




Halmyroliticka loziska

m glaukonit
(K,Na,Ca), 5 (Fe’*,AlLFe**, Mg),(Si1,Al),0,,(OH),. nH,0

(Na, Ca), 5(Al, Mg)s(51,0,,),(OH); . 12H,0
trojvrstevna struktura

loziska
bentonitu

B = montmorillonit
I



Glaukoniticky piskovec

_1.0cm |

Mineral: Glauconite:
(K,Na)(Fet+++,A1,Mg)2(Si,A1)4010(0
H)2

Comments: Green glauconite
intermixed with quartz.

Location: Ightham, Kent, England.
Scale: See Photo.

Copyright: © Jeff Weissman / g e
Photographic Guide to Mineral Species ;

Citace archivni fotky ID: 16702 dle datové smérnice:

BOKR, P (2005): Foto - Lobeg, zakrut silnice. In: Fotoarchiv Ceské geologické
sluzby [online databéze]. Praha, Ceska geologicka sluzba [cit. 2010-04-14].
Dostupné z URL http://www.geology.cz/foto/16702




Zvetravani (sulfidu)

Exposed ore body

Water table




Supergenn¢ obohacena loziska

® gossany
m oxidacni zona

- 2FeS, + 150 + 8H,0 + CO, —— 2Fe(OH), + 4H,SO, + H,CO,
2CuFeS, + 170 + 6H,0 + CO, —— 2Fe(OH), + 2CuS0, + 2H,SO, + H,CO,

kovy sulfatii vytésnuji kovy sulfidi s mensi afinitou k site:
Hg — Ag—> Cu—>Bi—> Cd —> Pb—>Zn —> Ni—> Co —> Fe —> Mn

m cementacni zona

PbS + CuSO, —— CuS + PbSO, (covelin + anglesit)
5FeS, + 14CuSO, +12H,0 7Cu,S + 5FeSO, + 12H,SO, (chalkozin)
CuFeS, + CuSO, 2CuS + FeSO, (covelin)




Zvétravani sulfidickych rud

box-work textures

,.krabiCkovité* textury gossanil,
zvétravacich zon (oxidacnich

zOn)

nG.55 Typical boxwork structures. Primary ore
mincrals were: [a-c| galena [a - cleavage, b - mesh,
¢ = radiate); (d,¢) sphalerite [d - sponge structure,

¢ - cellular boxworle); |f] chalcopyrite; (gh] bornice
|ertamgular cellular steueture); |1,j) -tetrabedrite
|contour boxwork). Approximately dx
magnification. |After Blanchard & Boswell 1934,
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Reakce ve zvétr. zonach, gossanech

4FeS, + 10H,0 + 150, - 4FeOOH + 16H' + 8S0,?
4FeS, + 8H,0 + 150, —» 2Fe,0; + 16H' + 8S0,7°
4CuFeS, + 6H,0 + 170, — 4FeOOH + 4Cu?’ + 8H" +8S0,7?

PbS + CO, + H,0 + 20, — PbCO; + SO,? + 2H'

2PbS + 4Fe’" +30, + 2H,0 - [2PbSO, { 4Fe?" + 4H*

Ag,S + 2Fe®" + 350,72 +H,0 + 1,50, - 2Ag" + 2Fe’?" + 2H' + 450,72

2ZnS + 4Fe® + 650,72 +30, + 2H,0 — 2zZn?" ™4Fe’" + 4H' + 850,72

Zzn?* + S0,7? + CaCO, + 2H,0 - CaSO,'2H,0 + ZnCO,

5Zn?** + 5C0;™? + 3H,0 — 27ZnCO0,-3%Zn (OH), + 3CO,
2Cu®* + 30H™ + HCO;~ — CuCO4;-Cu(OH), + H,0
2Ag*T + 2Fe?" - 2Ag + 2Fe’t

Ag* + Cl1™ - AgCl

Cu?* CuFeS — Cu,S + Fe?’

2Cu®" 2FeS, + 2H,0 + 30, — 2CuS + 2Fe?" + 250,72 + 4H'

Cu?* + 20H" - CuO + H,0

anglesit




Supergenni mineraly

I —
Primary or hypogene ore Zone of oxidized enrichment minerals Zone of supergene enrichment ore
minerals minerals
Chalcopyrite (CuFeS,) Malachite (Cu,(COs)(OH),)
Bornite (CusFeSy) Azurite (Cu3(CO;),(OH),) Covellite (CuS)
Tetrahedrite (Cu;,Sb,S;3) Rosasite ((Cu,Zn),CO;(OH),) Chalcocite (Cu,S)
Tennantite (Cuj,As4S3) Cuprite (Cu,0) Native copper (Cu)
Enargite (Cu;AsS,) Olivenite (Cu,(AsO4)(OH))
Pyrite (FeS,) G.O ethi'te ((XF.GOOH.) :
Marcasite (FeS,) leonlte (mineraloid of hydrated iron
2

Pyrrhotite (Fe,_,S) oraitizg)

Anglesite (PbSO,)

Cerussite (PbCO;)

Waulfenite (PbMoOy,)
Galena (PbS) Vanadinite (Pbs(VO,);Cl)

Mimetite (Pbs(ASO4)3Cl)
Pyromorphite (Pbs(PO,4);Cl)
Descloizite (PbZn,(VO,4)(OH))

Smithsonite (ZnCOs)

Aurichalcite ((ZH,CU)S(CO3)2(OH)6)
Adamite (Zn,(AsO4)(OH))
Descloizite (PbZn,(VO,4)(OH))

Sphalerite (ZnS)




Infiltracni loziska

m U

m Cu

S

m K, Na (ledek)

Faktory podminujici vznik:

- existence zdroje

- moZnost cirkulace vadoznich vod

- pritomnost srazecich faktort/Cinidel



= prenos: UO,S0O,
® ruzné formace:
U-V-Cu (Colorado Plateau): 0,1-1% U, 1-
1,5% V
U-(Zr-Ti-P) Ceska krid.tabule
UxV,Ge napf. v uhli 0,001-0,05% U

- uraninit UO,
cofinit U(S10,), o(OH), 4

carnotit (Zluty v piskovci) K,(UO,),(VO,),-3(H,0)
roscoelit K(V,Al,Mg),AlS1,0,,(OH),

Uran
m U > U+t
P

e
I’fﬁ.- ‘1
@g
S i



http://www.webmineral.com/specimens/picshow.php?id=209

Rolove struktury

fig.18.4 Idealized cross
section of a rall-frant
granium deposit.

~ Altered tongue
- of oxidized -
. sandstone:.

—
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Cu

m |oziska v piskovcich (Red Beds)

= R R M
e

= vtrouseninove e
a zilkovite textury |

= mineralni slozeni: bornit,
chalkozin, chalkopyrit

Permian and Triassic strata exposed near
Capitol Peak in Palo Duro Canyon state
Park.

The red and white strata in the
foreground beneath the hoodoo are in the
Quartermaster formation (Late Permian).
The mauve, yellow and brown strata in
the background are in the Tecovas
formation (Late Triassic).



(juvenilni

z vulk. exhalaci
H,S )

bakterialni oxidace
(Thiobacillus, Sulfolobus)

2) redukce anaerobnimi
iti bakteriemi
(ptsobeni 3) anorganicka redukce syntéza
heterotrofnic uhlovodiky rostlinami
bakterii) (-> bilkoviny

organicke slouceniny S
(bilkoviny)

uhlovodiky
.

Sira

1)28 +30,+2 H,0 —— 2H,SO0,
H,S0, + CaCO, —— CaSO, + H,CO,

2) Desulfovibrio desulfuricans
Desulfovibrio orientis

Clostridium nigrificans

3) 2CaSO, +2CH, —— Ca(HS), + CaCO, + CO, + 3H,0
Ca(HS), + CO, + H,O —— CaCO, + 2H,S

4) 3H,S + CaSO, —— 4S + Ca(OH), + 2H,0
Ca(OH), + CO, —— CaCO, + H,0

bakterialni oxidace: 2H,S + O, —— 2S + 527,5 kJ

Casto vazana na sedimentarni formace s evapority a



ledek - Na, K

m draselny a sodny ledek

(chilsky, nitratite)
(KNO, — ledek obecny, niter)

caliche:

1. (Earth Sciences / Geological Science) a bed of sand or clay in arid regions
cemented by calcium carbonate, sodium chloride, and other soluble minerals

2. (Earth Sciences / Geological Science) a surface layer of soil encrusted with
calcium carbonate, occurring in arid regions also called calcrete, duricrust

caliche - crust or layer of hard subsoil encrusted with calcium-carbonate occurring
in arid or semiarid regions

caliche - nitrate-bearing rock or gravel of the sodium nitrate deposits of Chile and
Peru



Caliche

Caliche 1s also known as hardpan, calcrete, duricrust or in India,
kankar. It 1s actually a form of calcium carbonate. The word is
Spanish, but comes from the Latin word calx, which means
limestone




Profil loziskem nitratu, Chile
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