
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




•IV и h f ju i i i i  lu* IM m i » him  iiw



R ,  H ì s e c k

i ms me
VOLCAIuC UOCKo

APPLIED AS FLUXES III' CIÍLVIIIC I LAIiUFAC TURE : ¡

rIUPFS A7D ÏUPPIÏES
liijPIiijLxuiib
KIOIIOLEES
PERLINE
А1ШЕЗГ2Е

occurring in tiic ¿ji’oup oí carbonates: LILE ILARLS

а/ Oharactorioticc 
Ъ/ Occurrence in ÎSGR 
с/ Applicrtion



Volcanic build-in. : materials

The uac of volcanic rocks in the tianufacture of 
silicate producta has become a frequently discussed 
topic in scientific conferences on raw materials as 
well as in literature. It is due to the fact that these 
rocks appear to he jooC. flurres and replace feldspars in 
many cases.

Volcanic rocks consist of many uiuoralo crystallized 
primarily from the ylowin;j majr.ia or transformed from 
primary minerals by the action of etc a i, hot gases, high 
pressures aid temperatures. The majority of those volcanic 
rocks is represented by silicate:: coalmining alkalis and 
calcium. The Ileal Jr in the form of feldspars and feldopathoid

• >n o . •. slsai. ic rocks by .
1~ 1Y. . ;,u-.ri.s by about 12,,

foids participato X .  * w.  *.Ci C i  w v

60',’, anphibolo avid r nxn: f: I
fc V

and biotite by . Nearly Jill
percentage of oh:.; i:' coll" CO. in ..r.o

/ 53/
In the potrogiYiphi.e classification of volcanic rocks 

carried out from the viewpoint of chemical composition 
the alumina is of a high importance. Its content fluctuates 
between 24 and SO, ■ but seldom drops under 30/. Accordingly 
the volcanic l’oclcs arc classified in acidic, intermediate 
and alkaline ones, although these „roups can iiardly bo 
precisely separated, The vole a: 111. C 1'OOlwC often show a 
considerable alumina content attaining especiall?/ in rocks 
rich in nophelinc as much as 30,-. The fervid and ferrous 
oxide content lies rarely under 1,J but it may reach even 
20',’« The IlgO percentage is between scro (traces) and 43'm 
while the calcium oxide content can approach 20,j. A similar 
range show alkalis where natrium oxide predominates.

/54/
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In Scolto strodohoriC (n ran* ;c or 1 ill la no?*tIi of the river 
Olire) thu beds of bo salt a mid phonoliteo ore accompanied 
as a rule by thick deposits of tuffa.

In Ilorth Iloravia tue beds of buoni to aid prouolitcs are 
concentrated around Bruititi. 'fie known deposita ore Ulilirsl̂ y 
vrch 3 km south of Bruat.il, Venus's Volcano aid Volky Roudny 
situated in preserved territory• rfiic deposit Uiiliralcy vrch 
is of a considerable si so aid lias no!; yet Leon ’lined.

/5/
In the deposit Unlirsky vrch volcauic rocks overlap 

subjacent beds Xulnsko droby,often alternate lave flows, 
tuffs and â oloriei’ates. Zie deposits of tuffs are 20 - 35 ra 
thick.

/6/

In Slovakia there aro rupie deposits of tuffs north 
of Poiana and Dot va \niei-e bed;; of andesite pro separated 
by thick deposits of n. ;;lo;;ierstod tuffs.

/7/
«

Further deposits of audis ito tuffs in Slovakia aro in 
known localities ilv. Buurd.Ll:, fence rovco, Cajkov and VojlIcu 
5!rua* Basalt tuffs occur at Hodejov.

Ai/

As well its the estensive localities of basalt tuffs 
in Doupov Mountains reaching as far as foiiboivviy and extend in, 
In northen direction to nndin in Bo nenia should be mentioned.

h /
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C/ PiniJOLITES

Phono lite io a voler; 'ic : 1’ rilivie rock c ' > rr c n ponding 
to nepheliiie eyenitc v/ikh balon ;in(; therefore
to the ¿roup oi‘ piio lolilco, laueikito and oodalite 
tracliyteo and tepjirii,o piionolitcrj#

/23 /

Phonolitoo arc eharuo kerised by t.ko pruoouco of 
foida, i. c. mineral alu nollioateu with lowo u fiO^ 
content tlian fcldnpar ponnortoeo# Phonolitoo contain 
up to GG',j of oauidite, Li,j of nopueiiue, tiiou acjii’ino 
alkaline mpiiieolo and cooccnoricc an nodali to, leucite, 
apatite, etc#

/30/

■accordili:; to kiio nopholi j-j content, phonolitoo ore 
divided an follows :
a) Phonolitoo of iiop: inline con ton o (nopucline 

pJionolitoo),

b) phenolikoo with lo.: nop’¡olino content (tmcliyto 
phonoliton,

' c) leucitito plio/mli t'a (v.;o i knL¡in. ; nop:inline end 
leucite),

d) tfcphrito t r ac i ly k u j » - pho. i a 1 i t e : j (chorno koriuod by the 
proooiice of pia. , poor a j£iid;.j)# M

Occurrence of r’’.onolii,''r;

a) ¡rcjliolino phono lit on # fhoy contain Go - 6G() of' 
oanidino (eodiuji fcldopnr), 11 - lù,j of nepholino.
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o - 7.» o f hauyne, o - 15. o. 
niiierolo of the socialite c.-- 

hoi;i represent 4/ oi’ nil o ': 
the noiuiiai to Boren, fuaec':, 
vrch, nil oi’ ihr,.\ v)C' x' 3:Clli. 
n/L and Jpicdk near Jini.

ppro:.\.ne a id incidently 
v.p, Phonolitos in Corded ctredo- 
nni/o ronlir# i'Uo localities arc 
vr : i, .'iolonie!;/ vrch, Cor*ony 
, i nr-.'. uinkd iloi’a .near Uuti

/32/

SliG follov/in • 
Zlatnik, elevation 
southwest of Cancel; 
in Sesko strodohoff 
elevation 525 bev./o

fie pen:it ;: of profile!
521, .3y:;eln.’.y. vrch
y i near fon t.
7 -«* i north o ’ Cc:
oa 'fa; i iv aul Isyfiba

lio phonolitc - 
, elevation 411 
iBOla!;? d localiti s 

runl liovr;/,
deserve Lo be Mentioned 

/33/

CJior.iical couponition of 3 uni: prose.ito In. vc a of
plxonolitor; rich in uOphelia: in : 5 /.v.r i below •

9

1) Oelenicky vrch
2) Epical: near lost
3) Cervcny vrcii near Bra: iaup

1 O 3
SiO.,r. 5d.f 41 5 >,.U 55,01
rfi0o o,iG 0.u.l 0.40
A1253 20.70 33.01 23.02
Po2°3 2*5 J 0. -0 ¿.04
PcO l.V'J o. :6 0.33i.inO 2' * <. j ■ U.i, 0.10II-O 0 • • i i i... , 0.13CnO 2.30 1 ( » u. • ̂  j • 2.73ITa.,0 • .47 o.OY 10.02
K20 ■>. 'ir. 3.57 5.24
IiP0 + 0,20c
9 m 2.22 '0.00lljO - 2.02
h ° 5 1.14 , 0.03 0.12

/

/34/
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1)) Phone lites with low ncpholinc content (trachyte phonoliteo)

These ore mostly phonolitos iron Ceslcú stfedohori. 
Their denonination shows the similarity to traciiytes 
by (p.*ey colour with ¿reunion mid rou¿h surface and by 
lov/er content of nepheliuo so that the o?ily foid in 
tiie rod: is a nLiord o the soilalito ¿roup. Their 
portion of icipheline fluctuate»! between 10/» and anv, 
the portion of sodalitc IL'í; mostly between 14 and 30, >•
An example of the true'ly to pons life is the rock from 
the mountain Kioto»;: in,

/35/

Pe Id í i pars in trachyte p lonolite.; are represented
by Ba.-iid.ine or nncrth';»ol;’.se# sou tinos c/oii lubrodorito
in tlie i’oin of pû .’oer;/;: hi is present in the ¿roup of
LIileüov3:n. ¡

/35/

liy the procodinj enplane¡.ion tho way of transition 
to t cabrito phono lit es is outlined.

lyroxeueu i trachyte phOnolitoa are represented 
by aogirite/ii i.jitc or eve:: by diopside*

Traci lytc phonolitos fom us» v rule piles and 
laccoliths* In on.’ e .untry the-' fro rosily represented 
in the ¿roup of I.Iilosovlca, elevation ¡135# Ililcsovulry Kloc, 
elevation 733 and. hie tec,in, olovatio i 703.

Anon.j otiler occurrences L'oubrtv. I:a, elevation 392, 
east of Tcplico/ should bo mentioned, The second lor cel’ 
area of occurrences includes e* Klojs, deration 755*
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about 3 1cm x'ron Lor, Jcdlovil noi*;i, elevation 770, 7 km 
oouthv/cat of Yamsdorf, Ylhoso, elevation 610, 10 lei 
southwest Ox’ o. Li pa or1 Yr.uonska bore-, elevation 506,
4 km north ci I.iu'-jilo• 'Lhe 3.ocalilic:; Vc3J;p Lender and Italy 
Bonder, beloni.; to the or • de-poo.*, to •;;; -.ell*

Alno two occurrences of pkowolilcs in Doupoveke 
hory m y  be included in trachyte phenolitoo#

/36/

c) Leucite phonoliios (oontai.uiu. ; nop'ialine and leucite)

iene phouolivos contain operi fi*ou ncp’ioline aloo 
leucite and some iL.ns Iu:”yr;. ic'cl:,v of tiiia typo do not 
occur in Ooii.i,

/37/ /

d) Tcpllrite phonolitoo

There rooks do 1 L; bclon-* to the , ;reup of phonoliten 
proper as they con lain operi x'rou a.1 lzaline feldspars and 
foido aloo a oonoiderable porfcloh of pln,;;locla«e# They occur 
in many placco in Cor.’ a ::la ’u'\Oi a d contain a Iiijjhor 
portion of pyi’o::eiicn, the- parti■ of nephclino in low.

Occurro”cen: i part oj' ti iC I ii 11 iloSj.-.'; ■„■■•ni; of liouin, 
laccoliti: coutil vi' 'cM'ivie.f .-.nè lj !:• t sodili of i'odilokly 
Kozi vrch, elevatio:i 371 sov Ihwos t of noutodico, i'ucliov, 
elevation 497 «out hi ¡art of }>ol:s; • /3 0 /

Thin rock was t’mvr;,;i:;i.y invertì .vied :?u Vic 
Research Institute for (Jercu LefracLorica ore! Kaw
i.Iaterialo by Borivoj fatal: in 1977 in the framework of tlio 
research nuoiiyuiient 0-005;>-03 "Substitution for the phonolito 
Zelenice"*
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By comparinoli 
aur.iplca dclivci'od ! 
coapou ilion jiven ' 
confin ìcd timi tlv; 
fluctuatca cimaiaci 
Boa idea, it io di ih

Uso of phonolitcn

Phonnlitc io x 
of alleali::* It ha e 
for fcldnpnr. Pin:'' 
,;laoo iudantry* J v 
illdlTOtry ÌO hindi C! 
In canon v/horc the 
conccrnoil, tliin ra. 
it ohould bo c ap io: 
thè stili unopcncd 
which aliov/n tlic ho:

nf olir- licci conpoaitior. an teoted on 
„o I h.' Iunlitnio m d  Ilio avei-â o 

K# U, .'teho m: ni in 1013 it ia 
coaponition of tliio rav; naterial 
.vihly Y.ith ri. ;ard io inni o:d-dea and alleai ia* 
dir.-ili; in u-.Moiri ; and ;:rindin£.

/3 9 /

mod. r.a a ilio: o’/i;. ; to a hi, ;ii contout 
provod to ho C. ! officio :lt SUOLI LitUCllu 
olite r -pia'c r; ciao ?.. iporled nuda for 
ripiili-.';il of ¡ io-’.olito in carcuiic 

:id hy hi. i< r o ;nfo:it of irou orriLdeo* 
jloui'in, : ui fi Mi produci in UOi 

7 unicrinl in pro.-.• oc■*.tivù. In any caco 
Liined LIu: i li in ih'-* phonolito freni 
deponi1 Cervelli vrcii ncar Branuny 

pro portier:*

<s
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D/ KliíLEffi

rei’l.i.tc: ia iv. iw-Uí \c e.-.V r.»ul: o a* ¿rauodiorite
or dioritc i.iu, .un coala iaii;-, \ olea. i:lo an. In ¡.lia 
tochaical nfü’.ao it ;L:j a p:,\>i:. o* o..; jiip.a ai'-'ii oi aciáic 
eifuaivo rodeo eo::;.ai:ii::.; volctviic C:iacu vith cacuically 
boiLicl l:i vapiil .icnti::.. i» o a mitable tciapoi’oturo
(1100 r 1200°C) tileoo rocl:.o o llar,,.-* i>.:Ar voliuao 0 to
14 t i l i c a  r c d u o ia j r.i: ally Lhe ir tulle
denoity. The aor'.a o..' pi-rllto a?.'u claaaified  acoordinc;
to tile c:rfco;n; o i  oripaiiaivil,-*:

1) Rau i:iat erial o i bulle-ik nail;r v-p Lo 00 l:j/cu*ia 
ai cor orpena j l

2) Raí/ u a L e r i : ’?. u ' tu  I I :  do a . ' 0 L - 150 l : :/ c u .in  
oXtor o::p.-i\r;io i

3) Rui.' ntiLorlrJ o / bul!: 'Jar: ALy 150 -  100 k ;/ou.n  
Ql'tor ClCpCJ'.íi.'.Oi'.

4) naturia! bulle do:ir.Uy 200 -  250 le.; /cu .n  
a ito r t’rrpauaio:1

Clionical coi.ipoaiLi jo (;ippi o;. A a L /0 ).•

GiO..,: 65 - 7<1, , .1 ,0., t 12 - i:. j o.s o*5 - 2.U-, i

CaO+njO: 5< , a.1 1-:m : iy í. ••
Coci'fioiuui oí tiior l.;.I (fc.1. .l.CV t *. - i*XO L ..O v uCíJ l»C't, U kutiuI
conducLi,-lüy 0#0'1 leoal/ ¡i V.

Occurroncod i i C,:.;: t

G::.0„I. vía, yll,:ü3 ío2°5 Ií,jO CaO iilleallo

Lciiotlca pod
Breliy, ’,j C9.V0 0,33 13.30 2.20 0.06 1.61 6.34
Byuta, 71.02 . 0*09 12.6U 1.62 0.35 1121 5.01

/40/
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Uao of perlite

Perlite iij l i n e d  in loone condition for iunulatiir; fillo. 
It ia applied for perlite pin.;i,ora ;md iioriurn,perlite 
concrete, perlite, bitnnen perlite,cor»«lie perlite
tlieiTial inanlationu and limited perlite fireclay aJxapea 
for tcriporaturoc up to 1400'C (LliKo).

Expanded perlite in 
for nepholine co:iconi.ntc 
in the nanufactuvo of fe.o 
in Dedovcki^ kera libcaki j

’ ’.red ii tii:: U.i.J i an rubntituciit 
in combination with i'lann c.illat 
ado tiloa on conveyor lineo, o, 

ne.ved.
/41/
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MAUL, L H E  LliVivL, f.IUJh.LJD Li' iuXL I

Limestone contains often coiitu: liiiatiens of which 
especially nrv rooium carbonate and clay admixtures are 
important* flic iruxinros of calcium carbonate and inu;;nooiura 
carbonate occur in a continuous scries transiting to dolomite# 
Limestone contaii3 in the nature very often. also clayey earths*
according;• to the content of '/Rich it in classified in 
technical practice#

IV recuta :v. content
CaCC., Clay

Iliijh percents;. ;o 11; lot: t i  .’ luu - t-'h 0 - 4
Cuerilonlly pure 1.1-k:s tone : J 4 - 5
Lines tone •y.) -  VJ 5 - 1 0
iiarjy limestone 5U - 7 5 u  « 2 5
Calcareous marl 75 - 40 45 - 6 0
llarl 40 -  15 GO -  75
Calcareouo clay •15 - 5 75 - 95
Clay 5 - 0 55 - 100

This clusailj.catio:t door; not fully corply with the 
Czechoslovak otaidard (C.hi 741 33t‘) r.ccorfin to which 
Claris are clayey earths ooufceir.in.; 45 o 75, of calcium 
carbonate# Sometimes the yoncrnl dco.i., nation iorlii;ou 
io used in cases where the abo*. o :: l a: nurd uppiierj "Mari'’#

('Tote oi* the author)
Alii/

Acoordinj to ¿joneels calcareous marls are sediments of 
ttccorCf iy iomatious with predominant shells of mici’ofauna# 
The lower limit of their utilisation in the manufacture

I
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of cements and uiortors la about 60,j of CuCO^# Tho 
¿jx'ainacc of the rock is Indicated in thousandths of 
niliractcrs, cnlcitc attains the ."X'ain niso up to 0#1 nua* 
Clayey minerals eoustitatiii,.; eunont nutri:: ore represented 
mainly by illito, less by kooli-ibtc c:id c::conlbo:mlly 
by montmorillonitc# ,\.cecssox'i s are formed by quarts#

/4 3 /

Occurrences

'file noot importruit area is the forth nohemic; i 
Cretaceous Oyster. 'fho main ilcpooits lie between Lovosice 
nnd Louny, in tie; s rrovndin, ;s of Litonerice, in tile 
western part of Casio sir- hh> . ..rx and. around foplice#
Llarly sediments in Ooutk I'.ora.ia represented by the ocdincut 
Tluxmcov - ihii'ovioe cud kcsosoic sediments of flysch ia 
Outxnxva region end in oouihonst lioi'avxu ux’o of i.iiuor 
importance#

/4 3 /

Ciinractcris tier: of sot  mu'a ¡V a 1''1 ; t:-

Tort;i i'/onsi lion C.valcoanrs t’arili.es and marly lime a tonea 
- Cxiikovico - upo lia.y

’file deposit Cx-'.f.av11. s 1, siopj v'lX’t.’iwost of 
the street bo twee •. Ifjoiir vy, ,v.e lac is vice arid Vx’bton iy#
It is the most px’ospeelive lo nifty of tills urea.# It l’oaohon 
the thickness of 13 to ;JU n# ’ihero .-ire nan'll ten :t?i the 
underburden with abo *.t 4 0 ..- of CnCO^# fie l o w r  part of 
the deposit is foxmofl by a ba. .1; of lljitt;rcy nearly limestones 
with 70 - 02',j of CaCO^. The b.uik is G to 10 m thick#
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In tiio upper port ooi’tcr narlitea (50 to 70,j of CaCO^) 
and calcareous banks alternate* The overburden consists of 
marlites with only 30 - 60. j of CaCQ • The x*aw material is 
characterized by a high content of hydraulic oxides,high 
reactivity in the firiî  process ovojit; to the fin© groinage 
and by bomogenity of natux'al riinei*al nix*

/44/

Vast deposits of calcax'eous nor la aro located in the 
area Sotenice near Teplice, Hudcov* Lahohi, Zaliruiiany, Stroke, 
nowadays mostly out of operation. Tiioir composition is given 
helows

Loss on ignition
Si02
a i 2o^
Pe2°3CaO
UgO
Alkalis

30 -  35.;
23 ■* 14.» 
o*4 — 5*3.; 
2*1 *• 1*2.;
35 -  43.;
0*50 -  0*75.; 
0.70 -  0.74,;

The first column indicates the data referring to tho 
upper part and the second to tho lower part of the deposit 
LahoSi.

Calcareous laarlo in the Cx’otaceoua system of the 
lloravion flyscii are Teuin lincstonos in tlio ax*ea between 
Trinec - Frydclc Uxotek, Freuutut uv tiia northen foot of 
Uox*avskoolezskd Beslcydy* The deposits inbedded in Tobin schists 
are 50 - 100 m thick* Calcium carbonate content is rather 
variablo*

/46/

An independent type of calcareous uax*ls not yet proved 
in px’acticc is a layer outcropiug frou deposits of cretaceous 
marly limestones in surroundings of Litonbrice and near 
Rohatec* Tho rocks are horo 30 .n thick with 60 to 75'•* of
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CaCO • They arc white^rey., strong arid clcavable.
3 /47/

The deposit of marlites Tlumacov - Kurovice in oouth 
Uorevia delivers raw material to t-io lino plant at Tlumacov. 
The marlito with 65 to 75«-> of CaCO^ iiaa auitablo hydraulic 
properties* The contents of other main components of the raw 
material are as follows i

Si02 10.2 - 27.0 
Alumina 1.7 - 2.7,j 
Pe203 0 .8  -  1.4',; 
UgO under li>

Potential application iii ceramic industry

Tlie Research Institute for Cciwiicu, Refractories and 
Raw Llaterials investigated thoroughly in the years 1969-1971 
end again in 1971 the possibilities of utilizing calcareous 
marls in ceramic manufacture. 'i'hc conclusion recommended these 
marls as a suitable basic material fox* tlio manufacture of 
ceramic tiles with lino quartz body as be in;; capable of 
substituting for both the plastic components aid the 
components delivering the required calcium oxide. The only 
obstacle was a higher iron content of ferric oxide of tho 
tested calcareous marls. A marl fi’om the area Rohatcc-hychory, 
in total 18 samples, were tested. Tho best results gave 
calcareous marl VP 80 of the following chemical compositions

Si02 41.05,7
A12°3 6.04/7
Ti02 0.32',7
Pe203 1.93'//
CaO 46.31"
MgO 1.13/7
Alkalis 1.07>
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The CaO, SiC^ and Al^O^ contents wore rather variable 
so that stored row materials had to be homogenized* It was 
found that the addition of calcareous marls to v/all tile 
body is in principle feasible* Their main advantage consists 
in fine dispersion of calcium carbonate which makes possible 
also partial replacement of plastic components* An addition 
of 30 - 50,* proved to bo adequate* The verified samples were 
from the prospective but not yet exploited deposit*

/40/

Heinz Schmidt in PiiG was en^ajed in thorough research 
of utilization of marls and calcareous marls oriented to heavy 
ceramics* In his study thcx*c arc interesting passages dealing 
with the favourable influence of added calcareous marls on 
strength of the body, dry and firing siirinknjc, bonding and 
compressive strength, sensitivity to drying, maximum of 
temperature limit, colour, porosity, etc* The author also 
stressed the importance of microfine calcium oxide in raw 
material*

>/9/
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Andesites (also desi(jnQted a3 porpiiyrites) are effusive 
rocks of li&lit-£jrey to darkv;rey colour with 5 2 - 6  f iSiOg 
content, their raineralojicul composition boinj plo. -aso 

enstatite 16‘,j, ortlioclace 15a* au^ite-biotite . , 
quartz and volcanic ¿¡lacs 6a« They are spread all over the 
world and in our country they f o m  in Slovakia the predoriinant 
part of the Kremnicko-atiavnickd rudohori and the prevailing 
part of Preaovokd vrcliy and Vihorlat* Andesites were found 
also in the surroundings of Handlovd in form of rolled 
pebbles and conglomerates of overburden layers* The occurrence 
of andesite in 15 beds on tac uorthe.n sido of Polaua north 
of Detva is of importance* Those bods are mutually separated 
by rtreamo of tuffs*

/50/

A deposit of pyroxene andoaiue was verified near 
Obytce where a lar^e shelf quarry at the foot of the 
elevation 359 close uo tho street Topoloany - Obytce had been 
opened* Tuff agglomerates are deposited in the overburden*

/51/

Andesites aro classified according to tho predominating 
character of minerals:

a) Andesites with predominating biotito (ourroundiivjs of 
Handlovd, northwest of Lana, ¿.round maos volocmio ¿¿lass)

b) Andesites v/ith prevailini; auphibolc (a quarry fltear 
Holnd Eresiny, ooiithv/ent of Zvolcn) t

c) Andesites v/ith predominant portion of hyperstheno 
(peak of Vopor* Plcberk near ICruplna south of Zvolen)

I
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d) Andesite with prevalent pari of ougite (Preoovokd vrcliy, 
Czeeareke vrcliy)

An average biotite andesite shows tlio following 
chemical composition:

Si02 62.25,.
Ti02 1*65',j
Л120, i6.ia/?
V o / 3 3.62;j
prO
IftiO 0.21,;
ngO 2.03/J
CaO 4.50^
lio20 3.55-j

. 2.44'- >
P2°5 0.40iJ

According to literature andesite is supposed to bo 
even in the environs of uanotxn.

Use of -lndesito

The application of andesite as basic raw material 
for the manufacture of glaze fritt containing 53ij of ¿>i02,
17/j of A1203, 3.9'л» of LigO, $>>%■> of CaO, 7.6',; of Fô Q-j,
0.4‘,*> of LinO, 1.2,о of Ti02, 6.6', > of alkalis. Tliis fritt 
with addition of 1.0 to 3*3/> of box’ic acid and 6,j of ZnO 
gives a yellow-red colour in the pirnsо 600 - 750 nm 
of spectrum* The glaze in opacified, very stable, well 
covering and is applied in fast firiiig^vall tiles and floor 
tiles with firing tomporaturco 900, 950 and 1000°C Mid firing 
cycle of 25 minutes.

/52/
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Glossary of some loss frequently used nincralojical expressions

Microcline Feldspar of the sane composition os 
ortiioclaso crystallising, however, 
triclinically. It occurs in rocks 
concurrently with orthoclose.

Albite Sodium feldspar

Anorthite Calcium-sodium silicate containing in 
pure condition 43.28 ;,j of silica and 
3o,62,j of AlgO^

Oligoclasc .j0diim-caleium feldspar containing 
about 60a of SiO^, approximately 
2 4 of ALjO^, 0 -  10ia of llâ O and 
3 - of CaO

Labradorite Like olii'oclasc and andeaino with a 
little lower Si02 content (49 -  55/-) 
containing, however, more CaO (10 - 15/0 
and less Iiâ O (3 - 5'/-»)

Leucite Potassium-aluminium silicate v/ith 55» > 
of S102, 21.6'»- of IC20 and 23.4'/* of AlgO^

Ilauyne Mixture of aluminium potassium silicate 
and sodium sulpimtc containing; 31*6 of 
Si02, 27.3»» of b.OjO, 27',» of Al20 and 
14.i,-> of anhydrite
It forma usually a part of quarts-froo 
rock rich in late effuoivo rocks.

Biotite Magnesium silicato and aquootia aluminium 
-potassium silicato, MjO contont 11 to 20^, 
K20^ contont ll1/.» ,



-  30 -

Olivine Perroua magnesium silicate with 5 - 23',a ' 
of iron in form of oxide a and 37 - 52,j IlgO

Augite pyroxene called feirric iu^pieaiuni calcium 
silicate, 4 - 5ia ox Al^O^

Plops ide
1

Variety of augite with poorer PcO content 
(up to It containa 26‘,j of CoO, 19$i 
of U&Q and a low percentage of AlgO^

Amphibolite Nixture of calc iun-nagne aiura and ferric 
eilicatca witii 0 to 15',-> of

Enotatito Magnesium ailicate I¡goiO^

ifypersthene 15 - 34^of?e0, 11 - 22',a of IigC

Apatite Mixture of clilorinc and fluorine calcium 
phosphate

Ilmenite Mixture of i>e203 ^  5?I02

I
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A P P E 3 D I X
Deposita and localities of tuffs and tuffitoa abroad 

Known locolitieo x

PRG Iieuvfieder baa in, sediments of tho volcano Loach, 
Lifcl

Greece Jalando in Action Coa: Santorin, Achina,
Leaboo, Koo, Hyali, llisyroo, Ililoo, Amor¿;opuloo

Peninsulas: Ilethana, Hrytliraa, HalUcarnaoooo

Italy Lipari Inlands, Poszuoli

France Auvcr^pio

Japan Kiuohiu, V/aidara

USA Arizona, California, Oregon, Hav/ai, liev/ LIcxico

líevr Zeeland Arapuni, northern Iclcmd

USSR ¡CoraraJen, Lias taro, Armenia

further countrico: Kenya, Honduras, Chile, Kapverd Iolando,
Spain
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lie giie lines and nephelinites

There are different varieties of nepholinito raw Materials 
abroad denominated mostly according; to their localities characte
rizing particular groups of species, too. They aro listed 
below:
Chibinite
Shonkinite
Urtlte
Ijolite
Molteicite
Sarnaite
Aplito

Lardalite 
lujavrite 
Loparito 
Lichtfieldite 

Uariupolite 
Iliaskite 
Ksno::ito

Liali,jnite
Ditroite
Itisucorite
Foyaite
Theralito
Tinjuuite
Foidolite

Important world localities

FUG
Hungary
ftoî ania
Italy
Portugal
England
Ilorv/ny

Swedon
Finland

ICatzenbuckel, Odenwald
iian,;o of hills Iloczek
Ditro /hitrnu/
The Dolomites, Prednzzo
Jerra I.Iouchiquc , Foyu
Foi-olan, ¡forth Scotland
Telemark
Fen

•

Oslo, Lonjjcntlial 
Al]nun,';o/Upaaln 
Jivoora, Kuuoamo

s h o u l c i n i t e

f o y a i t o , f o i d o l i t e

ditroite
f o y a i t 3

f o y a i t o

foyaito
l a r d a i  :L t o  
moll:ei:;ii;o 
i j o l i t e , u r t l t e  
l o r d a l i t o , o a o o x i t c

i j o l i t e
»

ijolite
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USSR Kola, Unptck 
Kamaoui't 
Chibinslc tundrao 
Uoriupol, Azov Sea 
Lliaak, Ural

thcralito 
lujavi'ite 
chibinitc 
nnriupolito 
uiaakito

India Coiubatorc and otliuru Gpocioa not indicated
Ilomibia Graiiitber¿j cpocioo not indicated
Canada Rcnfrec, Bancroft, licpliton 

IJaliiyia, Ontario
foyaitc 
nal ialite

France Auvcx’jnc (I’uy do Saiidoux) iiopiiolinito
USA Lichtfield, I-Iaine 

¡jI uo Llounbaino 
Crinplo Crook /Colorado/ 
Rock, Arkansas 
Gliinldn Sa,.j

lichtficldito 
lichtficldito 
foyaito 
shonkinite 
clionkinito

Braail Cabo Frio 
Serra do i'injuá

aplito, fuyaito 
tin^uoitc

¡Iada¿;aacar Beaavona Liao if aplito, foyaite
South Africa Leuvkraal foyaite
Kenya locality not indicated
Greenland Julienhaab lujavrito

I
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Phonolitec

In the world it has not yet been clearly decided 
when the denominations phonolitc and trachyte ahould be 
used* Both of then are effusive equivalents of syenites 
with foids, likely an alkaline trachytes. On one side it 
is believed tliat phonolitc must contain uepheline, on the 
other tiie denomination piionolite should refer also to the 
rocks where foids are x-epreoented by lcucite.

The following classification lias partly been accepted*

a) Uepheline phonolitoo

b) Trachyte phonoliteo (with crnll uepheline content)

c) Tefrite phonolitec, characteristic by presence of more 
basic ploGioclasca*

Known world localities of phonolitos

CDR Ilarvioruntorwiecron th n l a*
Kot trier. a.,
iliiOii (D ie tric 'n sb e r .;) c /

PRO iJ ifc l  (S elb o i\;, B ro il:, ilain) a»
jlccjau (J ta u fe n , Itilsilico n ) a*,
Vot;elsb o r(; ( L o lla r ) c /

Y u go sla v ia Surroundings o f  B eojrad a .

ffitaly Uoccamonfina, Y itc r b o ,
S a r d in ia a */
I.Ionte Viom.xrx c/
Capo d i  Love c /

Prance Auveryio (Puy do Sandoux) a#
Libya Ilsid Cliarian a#



USA Cripple Creek (Colorado) 
Apache Mountains (Texas)

a,
a,black Ilill (Dakota) a.

Austria Bur^enland/Oborpullendorf, 
Y/eitendorf, Kobondox'f c/

USSR Kola (Raavumchor) c/
Further countries: Spain, Japan, Syria, Kenya, Tan:

Iiodncjaacar, Indonesia, Lebanon,

apacliito

;anla, Malawi, 
Brasil

Keiiya (koynite- volcano Kenya)
Canary Islands* Archipolo^o do Cabo Verde, 
island St* Helene



Andeoitoo

¿òroeA denominated aloo aa porpîiyriteo» 

I-unoî tant lo colitica
GDR Kaldcnolebon, Bebortal, Suplin^cn 

Barrì: ±IXe lu 
Ilireoubach /Sh«u*/

FRG . Kuocl, St* Y/endul, Kira, Pfeiielbach, 
Odorile im,
IVolkenbuiv» B tenue Iberni, (oiebenjebir^e) 
Seltern (Y/cotcrvald)

Hungary Conklicgy, Cnodiho/jy,
Irdobouye, i'âllya, i'ikoj, liceo :;cl:

Romania Tliick •cffuaionnj in Cnrprithinna
Bulgaria Karuburum, iieitii dere, Pillile, Vitoaa
Yugoslavia Ljubnica
Greece Iîaratlioniei, Cantoria (= Porfido verde antico)
Italy Fanon, Coutil ïyrol, Gordinia
Switzerland Lugano
Franco Comica (Ajaccio), Giroma^iy, Boli’atiy (Haute Saône
Belgium Quenaot, Ardennes
USSR Gvordlovsk (lialcjn Blu ;odat)

Celjabjùiole (Bcljnkovka)
Aitai, Knuuntku, Iia;udauf Üaclialin 
Akoa (Uobekiatan)

USA Rocky Ile untai) 10 (Hovada, Coloritilo)
Braoil Rio Grande do Sul
Further countries: Columbia, Bquador, Bolivia, Ciiilo, Argentine, 
How Zeeland, Iren, i’uvkoy, China, Japan, Filippinos, .Indonesia, 
Honduras, Hicara/jua, Peru, Boxico, i.iartinique



Perlites

Pcx’lites ore acidic volcanic (*lusoos of the species 
obsidian, pitclistonc and pur.iice* According to the petro- 
graphical classification they be Ion; ; to effusive acidic 
rocks ox’ the (jx’oup of ¿jx’auodiorite to diorite, px-imarily 
x'hyodccite, rhyolite, dillenitc and lipai’ite. Abroad they 
are suiiiraarilly denominated as Jiyalinn ox* hyalor.ielaneo* 
Perlites are these breaking ao\/n in sphcx'os, pearls*

World localities

GDR Plcchtin,jen, ilolle-Lobcjrun, Schworz
PRG Schiesheim, Dosseuheiia-Odenv/ald

ilohfeldcu - Saar

Poland Krzcszov/ico
iin^land Glencoe, Canisp-Scotlond
Hungary 'folcaj - Zeiuplin ¡.fountains 
Greece Ae^ina, liyali 
Romania Biebenburjcn 
Spain Canary Islands 
Yugoslavia i.Iiiiiuc-Cukc 
Prance Auvergne, Leosines
Bulgaria Slalconica
Italy Colli Luijanei
Switzerland Avdalon
USSR lluckortalin

Altai, Caucasus
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USA Hew Llexico , Arizona, California, Colorado
Turkey Cumaovasi 
Other countrieai
Iran, Ethiopia, Sor.ialia, Kenya, U.jantla, Tasmania, Columbia, 
Equador, Llexico, Finland, Vietnam, ¿vuntralio



n

Haris, calcareous marls, gorier lino stono a

Occuri’oncea abi’oad
Uarlites (va^no designation of lim stones contaminated with 
clay) occur as accompanying layers of pure linea tones* i’lioy 
contain 10 to 2%3 of clay*

Localities
GDR

FRG

Austria
Hungary
Poland
Romania
Bulgaria
Yugoslavia
Greece
Italy
Switzerland
France
Spain
Portugal
Belgium
England
Finland

Kamsdorf, iionits - burin^en 
Rubeland, Libia,-ferodo, -Ji* 'n 
Gerr.rodo-I5allenstcdt, Ifionburg, V.ulbeck
i/etslar, Vilriar, Diotkirciien, Paffrath, 
Bubenheir.1, Iiopf ingen, Hiduriiolsringon and others
Gosau, Afran, Wollorsdorf, Hallstat
Siklós, 'x’ardos, Bopron, Boakut
Bolcchowicc , Dumbrowu, Slusk Gorny, Zalcaiaki
Llonosa
Carcvoc, Russo, Ce polare, Jablanica 
Bolo, Lipica, Dolnc, Gibenik, Uaslcara 
Euboa, Pcuiariotikas 
Lucca, Siena, Irani, Savono, Bava

i
Luufon, 'fossin
Caen, Jlerault, Corsica, Euvillo 
Alicante, Cortes, Estroaadura, Bilbao 
Alcofaaca, Sintra 
Liege, Goudnica
Dcvonsiiiro, Oxfordshire, Portlandotone 
Lohja

/

I
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USSR Tula, Rostov, Donbas and others
Burma Ilandnlay
India Jodhpur, Bikanir, Baroda, Abur, Haydarabad, Coimbatoro
Turkey Baine, Geese, Sapanca
Syria, Lebanon, Baalbek, Aleppo
i£ypt Djebcl Ataga
Tunis Asia, Djebel Rougb
Algeria Oran, Conotontinc-
naroco Sefrou
Sudan Summit Hill
Benin Cotonou
Uppcr Volta Till Hasson
Kenya Kunkur
Canada Quebec , Ontario
USA in all states
Ropublica Dominicana Cabo Rojo

Further countries! Sri Lenite, Afghanistan, Iran, Gitana,
Higoria, ¡.lalawi, Zambia, Hicarugua, 
Vene vuoila, Uru^juay

Hotel ilarly lineo tone a aro not specified anywhere.






