Geochemie exogennich procesu
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Pudni profil nad granodioritem

Residual mineral (%)
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Které minerdly jsou nejméné stabilni (tj. rozpusti se jako prvni)?
Co se béhem zvétrdvani stane s prvky pritomnymi v primdrnich minerdlech?



Goldichovo schéma
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Fyzikalni zvétravani

Mrazové zvétravani
Koreny rostlin
Hrabani zvirat
Abraze, dopady castic, obrusovani
Tepelné namahani
Etc.




Chemické zvéetravani

Pritomnost vody
Nestabilni mineraly se méni na sekundarni mineraly
Vazba na pudy

Velky vyznam kyselého prostredi
— CO2
—S02
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Typy chemického zvéetravani

Oxidace
Hydrolyza
Hydratace
Rozpousteni



Kyselé dulni vody

Acid mine drainage 7S04

Fe*3 + 3H,0 = Fe(OH), + 3H* (3)

Prevzato z Ryan (2014)



Biologickeé zvétravani

e Fyzikalni
— Narusovani hornin
— Miseni
* Chemické
— Uvolnovani organickych kyselin
— Kationtova vyména
— Chelace
— Vlhkost pudy
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By Nigel Chadwick, CC BY-SA 2.0, https://commons.wikimedia.org/w/index.php?curid=9149572



Rychlost zvétravani

Table 9.1 Weathering rates of common rock-forming minerals assuming hypothetical 1-mm sphere of each
mineral in a dilute solution of pH = 5. Data compiled from Chou et al. (1989), Lasaga et al. (1994), Drever (1997),
Brantley (2005), Buss et al. (2008) and numerous sources cited therein. Variation in rates between time (yr)
versus dissolution rate and log dissolution rate reflects different approaches to measuring rates. See Brantley ( 2005)
for details. The composition of homblende is (K,Na), (Ca,Na,Fe Mg)> (Mg Fe, Al)s(Si, Al) g0 (0OH)s.

Mineral Composition Time (yr) Dissol. rate {molfmzfs} Log dissol. rate {molfmzfs}
Quartz SiO 34 x 10° 41x107% ~13.4
Kaolinite AloSi>O5(OH)4 6 x 10° 1% 107" 113
K-feldspar KAISi;Og 740 x 107 50x 107" —12.4
Muscovite KAISizAIO6(OH)s 720 x 10° 32x 107" 125
Phlogopite KMgsSiAlOo(OH),  670x10° 32x 107 125
Albite NaAlSi;Og 500 x 10° 63x107'° 122
Hornblende  see caption 500 x 107 63x 107" —12.2
Diopside CaMgSizOs 140 x 10° 3.6x 1072 114
Anorthite CaAl-Si-0g 80 x 10° 40x%107"2 114
Enstatite MgSiO5 16x10° 32x 107 105
Tremolite CasMgsSig025(0H), 10 x 10° 11x101" oy
Forsterite Mg, SiO. 2 x10° 36x1071° 9.4
Dolomite CaMg(CO4)s 1.6 3x 107 6.5
Calcite CaCO, 0.1 1x107° 6

Pfevzato z Ryan (2014)



Kongruentni a inkongruentni zvétravani

* Cesky také nekongruentni

* Konecny proces je dan mnoha faktory (pldotvorné vlivy)



Table 9.2 (Geochemical changes in a soil sequence where 10 ka and 125 ka terrace soils are derived from
parent material (PM) comprised of river sediments dominated by basaltic and andesitic volcanic detritus intermixed
with soil minerals derived from erosion further upstream. Data are obtained from B horizons of soils along the
central Pacific coast of Costa Rica (Fisher and Ryan, 2006; Ryvan and Huertas, 2009). All values for PM, 10 ka
and 125 ka (except for Zr |ppm]) are presented as wt.% element or mineral. The two columns on the right are
explained in the text. The mass-transfer coetficient does not apply to minerals.

PM 10ka 125ka ‘

Si 26.5 25.3 23.2
Ti 0.88 1.37 1.77
Al 5.24 5.99 6.75
Fe 4.26 6.42 7.20
Mg 2.35 0.97 0.32
Ca 2.37 0.18 0.09
MNa 0.52 0.12 0.05
K 0.47 0.18 017
Zr 129 164 219
Quartz 13.1 11.5 18.8
Plagioclase 12.8 2.8 <0.b
Augite 4.1 <0.5 <0.5
Smectite 42.2 40.6 <2
Kaolin 156.9 27.6 57.8
Goethite 6.2 6.9 3.2
Hematite <0.5 <0.5 7.8

Pfevzato z Ryan (2014)

Pldy na ficni terase vznikaji zvétravanim vulkanického detritu.
1. Vyjadrete zménu obsahu prvkd a minerdll v %.
2. Na zakladé zmény obsahu prvk( je sefadte podle mobility.




Co urcuje procesy zvetravani?

IST\Izl[J«i\lSi_?_}D8 + Mgt + 4H,0 — ZNaa.s{AluMga.s }Si4Om{OH)2 + 2Na* + H4Si()4
albite montmorillonite

21\15-1{f'1xl{‘5i3 )O, + 2H™ + 9H,0 — fﬁxlzfiiz()i{lDH}4 + 2Na™* + rJfH‘ii'?siD4
albite kaolinite

Na(AlSi;)Og + HT + 7H,0 — AI(OH), + Na® + 3H,SiO,
albite oibbsite

Co urci, zda se bude albit ménit na montmorillonit, kaolinit nebo gibbsit?



Co urcuje procesy zvetravani?
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Figure 8.4. Weathering products on volcanic rocks on the island of Hawaii as a function of mean annual rain-
fall. Bauxite corresponds to Al-hydroxides and the contents of different minerals are plotted cumulatively as
weight percent of the total soil (Berner, 1971).

Pfevzato z Appelo & Postma (2005)



Pudotvorné vlivy

Klima
— Srazky a teplota — rozpad, transport az vyluhovani
Zivé organismy

— Bakterie ziskavajici energii rozkladem minerald, koreny rostlin,
rozklad org. hmoty...

Reliéef

— Odvodneéni, sedimentace
Matecna hornina

Cas

Antropogenni vlivy



Latitude

age 70° 50° 35°
) N
. = PR~
Biome/ T LN, 8 S . s
) BA @ B @ =
zone |F K NS |98 F |9 %o
Soil Alfisol Aridisol
Gelisol Spodosol , .
orders P Mollisol Mollisol
4000 r
3000 -
s B
e
£ 2000+
o
<
= - —_
&)
1000 |- —
=
<
B =
D L
Kaolinite
K-S
s s/
c Y hY
NN N4 N IR
B | NN NN NN NN NN
o \\\f\/.//:.f.ffzz..-,z/;,\,,,\,,
, N
: \‘:\‘; \:{ Unweathered rock/sediment /\f:f::/\f:/\
N N N N AN NN AN VN VA WA A N
’\’\’\’\’\’ s ’\’\,\’\’\’:’:" \’:,:’ :’:’\’ \":’\" A
7, \I' \f\ ’ \I\I\/\ t\d" \!\ f\/‘l \/\ {\f\f\ ."\ 7’ /: ,\ ,\/: ;:: /\f\ 3
,\:\’\’\’\’\’\" \,\'\’\,\’\"\" \’\’\'\’:’ \’:’ \’\’\’\’\,\ ~
P4
NV AN AN AN AL AN AL

Fig. 9.7 Schematic sketch of soil minerals and relative depths of typical soils across a latitudinal transect,
from pole to equator. Soil depth in the tropics may be tens of meters, whereas in other regions is typically

< 2 m. Common soil orders for each latitudinal zone are provided. MAP = mean annual precipitation, MAT = mean
annual temperature, V = vermiculite, I = illite, § =smectite, K-8 =interstratified kaolin-smectite. (Modified from

Strakhov 1967 and Birkeland 1999.)

Pfevzato z Ryan (2014)
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FIGURE 4.6 Evolution of an idealized regolith profile. (From Wilford (2011h), weathering in-
tensity map of the Australian continent. AusGeo News 101, March 2011.)

Pfevzato z Giardino & Hauser (2015)



Stabilitni diagramy

Table 9.3 Thermodynamic data used in development
of the mineral stability diagram in Fig. 9.9. Data are
from Dean (1979) and Robie et al. (1979). Given
uncertainty in Gibbs free energy values, precision is
shown to onlyl decimal place. See Appendix III for a
more-extensive table of thermodynamic data.
Compound or
species Name G° (kJ/mol)
NaAlSizOg Albite (low -3712
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Pfevzato z Ryan (2014)
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Fig. 9.9 Mineral stability diagram for systems Al-Mg—Si—O-H (left, modified from Lee et al., 2003)
and K-Al-Si-O-H, 25 °C, 1 atm.

Pfevzato z Rya

n (2014)



Zadani projektu

Shrnout v nékolika bodech to nejdulezitéjsSi o daném tématu
Jednoduse popsat, co by si mél clovek z hodiny odnést

Aby to mohlo slouzit jako studijni material pro ostatni

Staci ukazat na hodiné a odevzdat do ISu

Kdo tu neni, dostane téma prirazeno
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