2. Surovinové zdroje CR

Podle technologickych vlastnosti a pouzitelnosti se jily déli v CR na:

» Porovinové (JP) — surovina pro keramickou vyrobu s bilou nebo svétlou
vypalovaci barvou, slinujici pfi teplotach nad 1200°C. Z jilovych mineralt
prevazuje kaolinit, obsahy klastickych c¢astic jsou nizké.

»  Zaruvzdorné na ostfivo (JZ) — surovina po vypalu poskytuje material, vhod-
ny jako ostfivo pro vyrobu Samotového zbozi. U suroviny je pozadovan co
nejvyssi obsah Al O,, co nejnizsi obsah Fe O, vysoka zaruvzdornost a co
nejnizsi nasakavost po vypalu. Hlavnim jilovym mineralem je opét kaolinit
(pfip. 1 dickit).

» Zaruvzdorné ostatni (JO) — surovina pouzitelna jako vazna (plasticka) sloz-
ka pfi vyrobé pfedevsim zaruvzdorného zbozi. Mimo vysoké vaznosti je

» Keramické nezaruvzdorné (JN) — surovina Sirokych technologickych vlast-
nosti i pouzitelnosti (napf. kameninove, dlazdicoveé, prisadoveé aj.).

 Hlinikové podlozni (JA) — kaolinitické jily v podlozi uhelnych sloji mostecké
casti severoceské panve, obsahujici kolem 40% Al,0O,, misty 3-7% TiO,
a vesmeés znacné mnozstvi sideritu. V minulosti se o nich uvazovalo jako
o mozném zdroji Al. Dnes jiZ nemaji vyznam kvuali energetické narocnosti
vyroby a navic jsou vétSinou presypany vysypkami z uhelnych dolu.
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3. Evidovana loziska a ostatni zdroje CR [T 0l

Hlavni loZiskové oblasti:

1 Kladensko-rakovnicky permokarbon 7 Terciérni relikty stfednich Cech
2 Moravskd a vychodoceska kfida 8 Terciérni relikty zapadnich Cech
3 Kfida v okoli Prahy 9 Chebské a sokolovska panev

4 Lounska kfida 10 Severoceska panev

5 Jihoteské panve 11 Zitavské panev

6 Plzefiska panev 12 Terciér a kvartér na Moravé
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46. Geologicky frez loZiskem pannonskych jilt v Postorné (upravil J. Frandée) (10x
prevyvseno)

1 — humozni hlina; 2 — jilovity pisek; 3 — jemny pisek; 4 — tuhy svétlesedy
nebo zelenavy jil; 5 — tmavoSedy aZ derny ligniticky jil; 6 — vlezky lignitu.



Table 50 Smectite group (layered structure)

Principle mineral Synonymous term

Regional term

Sodium montmorillonite Sodium bentonite
Swelling bentonite
Sodium-activated bentonite
Sodium-exchanged bentonite
Synthetic bentonite

Wyoming bentonite (US)
Western bentonite (US)
Bentonite (UK

Calcium montmorillonite Calcium bentonite
Sub-bentonite
Non-swelling bentonite

Mississippi benfonite (US)
Southern bentonite (US)
Texas bentonite (US)
Fuller's earth (UK)

Magnesium bentonite Saponite
Armagosite

Potassium montmorillonite Metabentonite

Lithium montmorillonite Hectorite

Hormite group (fibrous or chain structure)

Attapulgite Palygorkite Fuller's earth (US)
Mountain wool, mountain leather, efc.

Sepiolite Meerschaum (in lump form)

Sodium sepiolite Loughlinite
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Consumption of nonswelling

bentonite in the United States
tonnes

Animal feed 14,000 — e
ts (oil refining) 12,000 ——

nd 200,000 —

roofing & sealing 11,000 -

Drilling muds 632,000 Source LISBM (1992
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3. Evidovana loziska a ostatni zdroje CR m

Tuénygm pismem jsou uvedeny ndzvy tézenijch lozisek

Bentonit slévarensky:

1 Branany-Cerny vrch

2 Rokle
3 Strance

4 Blov-Krasny Dvore¢ek

5 Bldany 2
6 Hajek 1

Bentonit ostatni:

20 Marsov u Tabora
21 Dnesice-Plzerisko-jih
22 Chomutov-Horni Ves

7 Hajek 2

8 Hroznétin-Velky Rybnik

9 Ivancice-Réna

10 Krasny Dvar-Podborany

11 Krasny Dvar-Vys. Trebusice 1
12 Lesov

23 Krésny Dvir-Vys. Trebusice
24 Obrnice-Vtelno
25 Podtorna

13 Libé&3ice

14 Nepomysl

15 Nepomysl-Velka
16 Podbofany-Letov
17 Stfimice 1

18 Vlkafi

19 Vseborovice

26 Racetice
27 Rybova Lhota
28 Velika Ves-Nové Trebdice



TABULKA 24. CHEMICK I

ROZBORY BENLTONLITU 4 LAALSHIN

g NA VYU, UNIVAJL
DOUPOVSKYCH HOR (V. Cilek 1965)
Vys. Tiebusice Nové Trebéice
. = ’I‘ESE;I(.E:ice Tf-fllalgiee Ratetice | Radetice |
Lokalita V‘Tb 9 VTb 9 NTb 70 | VVs 103 Ra 16 Ra 19 NTh 70 | NTb 72
gach. — vrt
1 H 3 4 b 6 7 S
S8i0; 44,33 46,87 39,50 48,62 29,41 38,80 | 48,37 46,83
AlLO; 15,569 15,50 13,57 16,44 10,15 20,29 17,97 16,76
Fe, 0, 5,60 4,87 17.0% 11,10 3,16 4,73 6,25 4,35
FeO 0,14 0,91 0,45 0,72 14,67 5,68 2,19 4,17
MnO 0,06 0,07 0,17 0,07 0,23 0,11 0,03 0,10
MgO 3,73 3,61 2,51 1,93 5,22 217 2,03 1,16
CaO 2,83 2,93 5,05 B,T7 5,54 2.52 4,83 6,84
Na,O 0,82 0,66 1,63 0,63 1,65 0,77 0,98 0,58
K;0 0,96 0,92 0,82 1,99 1,08 0,37 3,46 1,27
TiO, 1,66 5,60 2,40 1,94 0,71 2,60 1,88 1,74
P50s 0,67 0,28 0,75 0,82 0,43 0,32 0,65 0,82
CO, 0,66 0,22 — — 4,40 0,31 — —
SO; 0,07 - 0,003 0,003 0,07 0,11 0,003 0,004
H,0* 5:22 3,97 12,46 7,95 12,61 12,70 11,08 10,89
+ CO, +CO, +CO, +CO,
H,0- 16,14 14,50 1,42 2,95 11,14 8,42 0,83 3,33
(250 °C) | (180°C) | (105°C) | (105°C) | (250°C) | (250°C) | (105°C)| (105 °C)
| Celkem 98,98 100,86 100,803 100,733 100,37 99,83 100,623| 98,844
me/100 g| 58,60 56,4 42,51 51,93 31,9 37,10 54,65 47,30
pH 6,9 — 7,9 7,8 ey T 8,3 8,4

— 4 7zlutohnddy bentonit povrchové zvétravaci zény
— 8 bentonit modrozeleny, nepostizeny povrchovym zvétravanim
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48. Geologicky ez loziskem bentonitu Cerny vrch (J. Frande)

1 — kvartér (hliny); 2 — zjilovély tuf; 3 — bentonit jakosti 450 (nebilanéni);

4 — bentonit jakosti 550 a vyssi; 5 — vulkanickd brekcie; 6 — cedi¢; 7T — kridové
sedimenty.
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49. Schématické rezy lozisky bentonitu v neovulkanitech Doupovskych hor: Hrozné-
tin—Velky Rybnik, Kadafi-jih a Blsany—Letov (J. Frande)

1 — kvartérni horniny bez rozliSeni; 2 — tufitické jily pétipesko-zatecké pdnve
3 — bentonitizované vulkanické horniny, bentonit; 4 — ¢edié¢; 5 — uhelné jily
v bentonitizovangch vulkanitech; 6 — baziln{ tercierni sedimenty (pisky, piséité

jily, sekundarni lkacliny, piskovce, kifemenec); 7 — kaolinizované karbonské arko-
zovité piskovce; 8 — rudohnédé permokarbonské piskovee; 9 — kaolinizovana karlo-
varska Zula; 10 — karlovarska zula; 11 — kaolinizovana rula; 12 — rula,



Diatomite sales and exports
in the United States by end use

Filtration &0 >

487,900 S AN
I\ :.5':‘-: f-ff:;:: B i \ o
. A
a\ N, Other*
A \ 47,600

‘ :Q;-Eh _____ e Insulation
R SRR . 23,800
Fillers
“ includes absorbents, additives, and silicate admixtures 35 700

Source: USBM

Figure 75



Table 63 Chemical Composition of Natural Diatomite (oven-dried basis) per
United United cles

States States  Denmark Spain Mexico China Diz

California Nevada Moler  Albacete Jalisco Jilin orl

SIO; 89.70 89.82 67.80 88.60 91.20 90.07 imy
AloOy 3.2 2.32 1030 0.62 Szl 1.98 gar
Fea Oy 1.09 0.84 6.85 0.20 0.70 0.67) Co
TiO» 0.10 0.11 1.2] 0.05 0.16 0.09] tesi
PQO5 0.10 Ll 0.21 - 0.05 0.06 rer
CaO 0.30 0.44 e 3.00 0.19 0.39] rac
MgO B 0.47 1.64 0.81 0.42 0.28] sili;
Na,O 031 0.67 0.46 0.50 0.13 0.22) gre
KO 0.41 0.19 147 0.39 0.24 0.35] cec
LO 370 5.40 729 5.20 3.60 6.30] cec
Total 90.98 1aLET 99.20 99.37 09.89 100.47 nei
the

PrC
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Obr. 58. Geologicky fez loZiskem miocennich jili a kiemeliny v Borovanech (podle Malechy

in KuZvart ed. 1983)

1 — kvartérni pokryv,
32% 5— miocén: 3 — pistité polohy v jilech, mydlovarske souvrstvi: 4 — kfemelina, 5 —zelené

16— moldanubické krystalinikum

9 — ledenické souvrstvi (pliocén): modrotedé vazné jily (modiice),



outlined by Breck (1974):
¢ high degree of hydration
¢ low density and large void volume when dehydrated

¢ stability of the crystal structure of many zeolites when
dehydrated

¢ cation-exchange properties

¢ uniform molecular-sized channels in the dehydrated
crystals

¢ various physical properties such as electrical conductivity
¢ adsorption of gases and vapors
¢ catalytic properties.



Consumption of zeolites in the United States
(anhydrous, tonnes)

Figure 199

.Cataly‘sts Lo i * almost exclusively
Desiccant/Adsorbent 40,000 - zeolite A as a builder

, Source: PQ Corp.
Natural zeolite 115,000 : Source: PQ Corp.
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Table 192 Zeolites

Minerals Formula Color/Luster SG | H |Crystal system/ habit Occurrences

Analcime NaAlSi,O 4 H O colorless, white, gray, yellowish, |2.22 1 5- |cubic; frapezohedrons or baosalts and other igneous rocks;

Greek andlkis = without pink greenish; fransparent - 2.29| 52 |modified cubes; massive, alteration product of nepheline &

strength due to its weak franslucent; vitreous granular; compact with soddlite; siltstones, sandstones, and

electrical properties when concentric structure other sedimentary rocks

heated or rubbed

Chabazite CahlpSiy O 5:6H, O |colorless, white, yellowish, 2.0514 - 5 |trigonal; simple cavities in basalt, andesite, and other

Greek chabazios or pinkish, reddish white, greenish; | 2.16 rhombohedrons, complex igneous rocks in assoc. with other

chalozios, an ancient name transparent to franslucent; tabular zeolites, calcite, quartz; fractures in

of o stone in a poem ascribed vitreous schists & crystalline limestones;

to Orpheus certain hot springs

Clinoptilolite (Na,K,Ca)s(Si, Al) colorless, white; transparent to 2.1 -1 3% -|monclinic; platy, minute xIs, bedded deposits; disseminated in

Greek klinein =to bendor  [360,,20H,0 translucent; vitreous 22| 4 |oftendustered shale; weathered basalt and altered

slope , monodinic Greek for vitreous tuffs

wing or down alluding fo ifs

light nature

Erionite (Kz,Ca,Nag) white 2.02| nd |hexagonal; minute xls, fractures in rhyolific tuff

Greekerion = wool 2A1,5i14034 15H,0 prismatic; radiating groups,

alluding to its white wool-like finely fibrous

appearance

Faujasite (Nay, Ca) colorless, white, or stained by 1921 5 |cubic; octahedral xls with other zeolites

Barthélemy Faujas de Saint [ A],5i,0,8H,0O impurities; transparent in thin

Fond (1741-1819), French sedion; vitreous

geologist

Ferrieritefr (Na,K), colorless, white; transparent to 2.11| 3- |orthorhombic {and in cavities in andesitic breccia

Walter Frederick Ferrier MgAlSiysOg4 translucent; vitreous fo pearly 3V |monodlinic?); thin tabular; in

[1865->1950),C‘0n0d'\0n (OH)-9H,0 radiating groups

geologist and mining

engineer

Laumonite CahlySi;Oyp-4H,O |white, gray, vellowish, pink, 2.2 -3 - 4 |monodlinic; square prismxls ;  |veins and cavities, mainly in basalt

Frangois Pierre Nicolas brownish; transparent to 12.41 fibrous, columnar, radiating, and related rocks; decomposed

Giller de Laumont (1747- franslucent; opague and powdery divergent granite and pegmatite; metamorphic

1834), French discoverer on exposure; vitreous to pearly and sedimentary rocks; metallic vein
depos!fs

Mordenite (ptilolite) (Ca,Nay,Ks) colorless, white, or stained 21214 - 5 |ortherhombic; prismatic xls, veins and cavities in igneous rocks;

Morden, King's County, Nova|AlLSi, 10,, 7H,O  |vellowish or pinkish; fransparent | 2.15 minute; acicular, cottony hydration product of glosses;

Scotia, Canada to translucent; vitreous to silky aggregates authigenic deposits in sediments

Natrolite NazAlySis O, g-2H, O |colorless, white, gray, yellowish, 12201 5 - orthorhombic; cavities in basalt and related rocks;

Latin natrium or Greek reddish; transparent to 226] 5% alteration product of

natron = native soda franslucent; vitreous to pearly nepheline/sodalite in neph. syenites,
phonaclites, related rocks; alteration
product of plagioclase in aplites,
dolerites

Offretite (K2, Ca)s Al SizgO7-|colorless to white; transparentto | 2.13 | nd |trigonal; prismatic xls, minute,  |in basalts

for Albert Jules Joseph Offret [30H,0 franslucent; vifreous vertically striated

(1857-2), professor, Lyons,

France.

Philippsite (K,Na,Ca); o colorless, white, yellowish, 2.2 | 4- |monodinic; isolated xls or cavities in bosalt, phonolite, and

for William Phillips (1775- (Si, AlJgO 1 46H, O reddish; transparent fo 44 |druses; spherulites related rocks; saline lake deposits;

1829), British mineralogist,
founder of the Geol. Soc. of
London

translucent; vitreous

calcareous deep-sea sediments; hot
spring deposits

Source: various including Roberts et al., 1990




during the formation of the volcanic Isle of Surtsey off the Ice-
landic coast altered to chabazite in heated seawater in about
seven years (lijima, 1980).

Six major geological environments have been identified by Hay
(1978 and 1981):

O Saline alkaline lakes

common zeolites: phillipsite, clinoptilolite, erionite, and to a
lesser extent mordenite and chabazite

example: Tecopa Lake, California, United States; Lake
Magadi, Kenya; Lake Natron, Tanzania

O Weathered zone (saline, alkaline soils and land surfaces)

Fal

common zeolites: analcime, chabazite, natrolite, phillipsite
examples: eastern San Joaquin Valley, California, United
States; Olduvai Gorge, Tanzania

Deep-sea sediments
common zeolite: clinoptilolite, phillipsite
examples: Atlantic, Pacific, and Indian oceans

Open hydrologic systems

common zeolites: clinoptilolite, mordenite

examples: John Day Formation of north-central Oregon,
United States: basanite vitric tuffs of Koko Crater in
Hawaii: Campanian Tuff and Neapolitan Yellow Tuff of
[taly

Hydrothermal or hot springs

common zeolites: analcime, heulandite, laumontite,
wairakite

examples: East Tintic district, Utah (hydrothermal alter-
ation) and Yellowstone Park, Wyoming (geothermal type),
United States; Wairakei, New Zealand; and Onikobi, Japan

Burial metamorphic

common zeolites: clinoptilolite, mordenite, analcime,
heulandite, laumonite

example: Niigata oilfield in the Green Tuff region of Japan;
Southland syncline, New Zealand; Mount Rainier National
Park, Oregon, United States

1a " 1+ 11 A SRS SRR S R Bl 5 b ST, R R T TR S



Table 30

Minerals Containing Calcium Carbonate

Minerals Formula Color/Luster SG | H |Crystal system/ habit Occurrences
Aragonite CaCOj4 colorless, white, yellowish, green, | 2.9 3% - |orthorhombic; acicular or chisel- |a variety of low-temperature, shallow
locality af Aragon, Spain blue, reddish, brown; transparent - 4 |shaped xls, elongated, thick deposits, esp. in limestone caverns, hot
56% Cal translucent; vitreous - resinous tabular, nearly hexagonal in cross [springs and geysers, oxidized zones of ore
section deposits, many sedimentary and
metamorphic rocks
Calcite CaCO4 colorless or white when pure, 27| 3 |trigonal; varied xls common compenent in limestones and
Lafin calx , calcis = lime shades of gray, yellow brown, red, scalenohedrons and marbles, component of other sedimentary
56% Cad green, blue, and black; transparent rhombohedrons most common;  |and metamorphic rocks; common gangue in
to translucent; vitreous to pearly, massive, fibrous, granular, ore deposits
dull stalactitic, chalky
Dolomite CaCQO3- MgCO3 |colorless, white, gray, greenish, 2.9 |3% - |trigonal; simple rhombohedrons, [strata of varying origin; hydrothermal vein
for Deodat Guy Silvain pale brown, pinkish; transparent - 4 |often curved faces; massive fine  [deposits; cavities or veins in limestone or
Tancrede Gratet de 30.4% CaQ subtranslucent; vitreous - pearly to coarse granular dolomite; veins in serpentine; altered basic
Dolomieu, French 21.9% MgC magnesia igneous rocks
geologist
Source: various including Roberts et al., 1990




2. Surovinové zdroje CR

Podle pouzitelnosti se vapence v CR déli na:

* Vysokoprocentni (VV) - s obsahem alesponni 96 % karbonatové slozky
(z toho max. 2% MgCO,). Pouzivaji se hlavné v priumyslu chemickém,
sklarském, potravinafském, gumarenském a keramickém, v hutnictvi,
k odsifovani a k vyrobé vapna nejvyssi kvality (vzdusna vapna).

* Ostatni (VO) — s obsahem karbonat alespon 80% se pouzivaji pFfedevsim
k vyrobé cementu, dale k vyrobé vapna, pro odsifovani apod. Do této
skupiny byly v CR do roku 1997 fazeny i dolomity a dolomitické vapence.

¢ Jilovité (VJ) — s obsahem CaCO, kolem 70 % a vyssimi obsahy SiO, a Al O..

3
Pouzivaji se pro vyrobu cementu a rtiznych typlu vapna.
* Karbonaty pro zemédélské uéely (VZ) — s obsahem karbonatu alespon
70-75%. Pouzivaji se pfi upravé zemedeélskych a lesnich pud.

e .

FaZtialo_ 2



Vapence
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3. Evidovana loziska a ostatni zdroje CR

Hlavni loZiskové oblasti:

1 Devon Barrandienu 7 Silezikum (skupina Branné),

2 Paleozoikum Zeleznych hor orlicko-kladskeé krystalinikum

3 Stedoteské ostrovni zéna a zabrezska skupina

4 Krkonodsko-jizerské krystalinikum 8 Ceska kfidové panev

5 Moldanubikum jihoceské a moravské 9 Vng&ji bradlové pasmo Zapadnich Karpat

6 Moravsky devon
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Qbr. 60. Geologicky fez devonem Moravského krasu na lozisku vapence Mokra (podle
Reznitka in KuZvart ed. 1983) '

I — vyplné krasovych dutin (kvartér), 2 az 3 — svrchni visé: 2 — slepenec, 3 — droba,

4 — jilovity vapenec s vlofkami piskovce a vapence (spodni visé), 5 — organodetriticky tmavy
vapenec hadsky (famen — tournai), 6 — kalovy vipenec (famen), 7 — svétly kordlovy vapenec
vilémovicky (frasn), § — tmavy vapenec laZinecky (svrchni givet), 9 — arkézovity piskovec
a slepenec (stredni devon)
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3. Evidovana loziska a ostatni zdroje CR

Tuénym pismem jsou uvedeny ndzvy tézenych lozisek

1 Bohdanet 5 Hnévotin 9 Kry$tofovo Udoli
2 Lanov 6 Horni Rokytnice 10 Krizlice
3 Bystrocice 7 Jesenny-Skalka 11 Machnin-Karlov pod Je$tédem

4 Celechovice 8 Koberovy 12 Podmokly



