
b0o0~f'>b b0bo~o - 0f'>t1>ob ("tJO. s:!"';f'>8·tJt1>0) b000~t1>D mobob b0o0Q?f'> 

t1>ob'tJt1>bo - bM0'tJt1>o mob0 

t1>o0of'>6o - 'do~0 d0t1>m~o 

t1>0of'>6o - (3 bo630~o 

0~0o~8~oo0t1>of'>o0 ('tJ0b~f'>obo ~0b0b~oo'tl~o .3'tJ6doo) - bf'>ca. bo~obm03o 

806do~o -4 J8 b08bt1>om-0~8f'>b03~omom d· 0f'>t1>o~06; bf'>ca. bo~obm03ob 0~8f'>b03~omom 2.5 

J8. 

do8o'(')t1>o 'do~0o6o~f'>o0 - (% ); 

Si02 - 59.40-61.43; 

Ah03- 12.18-16.75; 

Fe203 - 5.74-6.33; 

Ti02 - 0.23-0.45; 

NaO - 0.60-1.30; 

CaO - 2.32-7.17; 

MgO - 2.11-3.60; 

so3 - 1.31-1.52; 

k20- 1-2; 

cao1loJf'>-80d060J'(')0o m3obooooo -

()08f'>dt1>f'>00 - 16.95-20.24; 

l(lf'>t1>80~'tJt1>o bo60 boo - 19.29-23.05; 

.3~0 boo'tJt1>f'>o0 - 16.83-14.08; 

(30(3 b~()08d~ Of'>00 - 1130-1150; 

008r0'dt1>f'>o0 (60~t1>ooo) - 5.4-6.4; 

1J0~~(Y)80 95°C-1lo - 6.57-IO.o; 

~~0~'dm06md80 - 13.44-13.51; 

8f'>(3'('J~f'>oomo ~f'>b0 95°C- 1.75-1.77 0/b83; 

bo8oJooo b %~30t1>o J'tl8'd30 %0 - 116.2-169.2 J0!b82; 

bo6o boo - 3.os-3.I5; 

~0b0J0t1>0ooo 00b'tJt1>ooob0b - 3.45-4.95. 

80t1>0QDOO: 

B- 52 0m. 83; 

c,- 541 0m. 83;; 

B+ C1 - 593 0m. 83; 

008f'>~o6ooob bcaot1>f'> - mob0 M-,75" 800Job 00'(')t1>o0b0m3ob. 

~ooo61Jo0 - 0t1>0 ~ooo61lot1>oo'tl~o 

0600t1>o'dob 6f'>8ot1>o - N!!l3861 

0600t1>o'dob m0t1>o~o - 1974 ~· 



03CJ(Y)(1)a6o ( 03(')(Y)(1)o) - a . .)(1) ba6oda; ~· 'ZJ~80~'Z)(1)oda. 

(Y)(]8ob 6(Y)8a(1)o ~0 m0(1)o~o - N2596; 27.12.1974 V· 
.30 b.3(Y)(1)(')o b 6(Y)8a(1)o - 6.210 

80(1)<'>0a6o a(Y)0aa'ZJ~o.) o 1.01.2009 v ~o b a~0(Y)8.)(1) t)(<J6om 



b0o0~w>b b0bo~o - boohob u0,)o"t'J0D moboh b0o0C!?(Y) 

0 D U'LJ0 bo - b000 'LJ0 D mo b0 

0o0o(Y)6o - dOQ?0-d00m~o 

00o(Y)6o - b0 CI'LJ0o 

0Q?()0~8Q?l)000l)(Y)00 ('LJ0b~(Y)l)UO Q?0U0b~lJO'LJ~O .3'LJ6dt)o) - U(Y)~. boobo 

806do~o - 0/o b0CI'LJ00Q?06 b08b0om-0~8(Y)b03~0mom 3-4 J8; U(Y)<fJ. boobob b08b0om-, 

Q?0U03~omom 2.0-2.5 J8 (b(Y)~. J0oubo3ob Clo8(Y)000lJ5o). 

do8o'LJ0o CllJQ?olJ6o~(Y)00 - (%); 

SiOz - 51.83-59.58; 

Ah03 - 11.65-16.18; 

Fe203 - 4.67-9.25; 

TiOz - 0.35-0.73; 

CaO - 2.15-6.56; 

MgO - 1.22-1.70; 

so3 (u000m(Y)) - o.0-4.24; 

KOz - 1.50-2.20; 

NaOz - 0.70-1.40; 

uo60u00 - 3.76-5.07; 

Q?060J00()l)OO ()0b'LJ0lJOOU0U - 7.47-7.92. 

00b'LJ0oo·J~ 8Q?0(Y)800l)PJ00 Clo: 

Ah03 - 13.19-18.39; 

Fez03 - 5.29-10.54; 

TiOz - 0.40-0.83; 

Fez03 + Ti02 - 9.0-10.54 - 0.78-0.83. 

~o'bOJ(Y)-8l)J05oJ'LJ0o m30Ul)Ol)OO -

~(Y)080~'LJ0o bo5olloo - 23.46-24.21; 

5(Y)080~"J0o bobdo - 30.66-31.95; 

.3~0bt)o'LJ0(Y)oob 0oob3o - 17.7-21.82; 

b.':>d0l)0(Y) fJ0 ~Q?(Y)80 - 7.8-11.0; 

b(<}·J~O fJ0~Q?(Y)80 - 9.1-13.8; 

VtJ0~dm05md80 - 9.74-11.76; 

8(Y)o'LJ~(Y)00(Y)0 v(Y)50 - 1.75-1.90 ol b83; 

bo8t)Jooob 'b~300o J"J8CI30'blJ - 131-154 Jolb82
. 



8.:,(f}.:,0(JOO: 

A - 136 MJ. 8\ 

B- 445 MJ. 83; 

C 1- 1175 .:,m. 83; 

A+B+ c I - 1756 .)(1). 83; 

008MtJD6Doo u ucaD(f}(Y) - ,M 125" "a 'Zl(f}o u v .:,(f}8MDo" oo. 

~0(3()6'bo.:, - .:,(ry.:, ~0(3()6'bo0()0'Z)~o 

.:,60.:,(f}q'aob 5M8()(f}o - NQ13548; No16136 . 

.:,60.:,(f}o'ao b m.:,(f}o~o - 1983 \7. 

036M0(JOO (036M0o) - 0. oM!:!?()0doo3o~o; o· ~tJMOd(J . 

Ml]8ob 6M8J0o !:!?" m.:,0os:!_JO - N2725; 1983 V· 
.3.:,u.3M06ob 6M8()0o - o. N2119 

80000JOO 8M(3J8'ZJ~00 01.01.2009 V ~0 U 8!:!?0P1800JMOOm 



b0o0~(Y)b b0bo~o - (Y)«>m·uo-'>5ob U-'>-'>o"lJ«>D mobob U-'>O-'>~(Y) 

«>ob'J«>bo - U-'>-"o'J«>D mob0 

«>o0o(Y)5o - 'do~-'> d-'>«>m~o 

«>0o(Y)5o - d0«>o~o 

0~0o~8~oo0«>o(Y)o0 ('J0b~(Y)obo ~0b0b~oo0~o .3'J5doo) - U(Y)<D· D~O-'>J005o, U(Y)<D· (Y)«>m';:)005o 

806do~o - «>lo d0«>o~o~05 b08b«>om-~0b03~0mom 14 J8; U(Y)<D· (Y)«>m';:)o05o - 0~8(Y)b03~0mom 
.. 

- 0,5 J8-'do. 

0o8o0«>o 'do~0o5o~(Y)00 - (%); 

Si02 - 52,28-60,92; MgO - 0,92-1,62; 

AI203- 8,39-12,70; NazO - 1,25-1,50; 

Fe20 3 - 4,35-5,57; K20- 1,75-2,30; 

TiOz - o,0-0,37; S03 - O; 

CaO - 4,84-12,33; S - 0; 

bo6obolJ - 1,55-3,97; ~060J0(1)0ooo 00b'J(1)lJoou0u - 6,96-14,56. 

<DO'bOJ(Y)-8DJ-'>50J';:)«>o m3o UDODOO -

- ()08(Y)d«>(Y)00 - 7,2-9,0 %; 

- u«>';:J~O ~0~~(Y)80 - 6,4-10,0 o/o; 

- v::J0~dm05md80 - 13,78-23,57 %; 

- 8(Y)(3';:)~(Y)00()')0 v(Y)50 - 1,51-1,72 olb83; 

- bo8oJooob 'b~30«>o J'J8'd30'bJ - 119-230 J01b82. 

80«>0oooo: 

A -

B - 399 0m. 83; 

c1- 668 0m. 83; 

A+B+Ct - 1067 0m. 83. 

C2 - 373 0m. 83; 

008(Y)tJo5ooo b b<no«>(Y) - 00 0«>o b v 0«>8(Y)ooo u0m3o b 

~ooo5'bo0 - 0«>0~ooo6'bo«>oo'Zl~o 

0600«>o'dob 5(Y)8o«>o - NQ 16500 

06000o'dob m0«>o~o - 1984 V· 



.'>30(Y)0ooo (.'>30(Y)0o) - 0. ()(Y)~o0doCJao~o, o· ~tj(Y)OdO· 

(Y)d8ob 6(Y)8o0o ~"' m.'>0o~o - 8oJ· N2754 24.08.1984 V· 
.3.::, u.3(Y)0()o b 6(Y)8o0o - E -394 



b0o0~(")b u0bo~o - 8o0o05oh b,-,00•J0()-h0J()0,-,8oJD mobob b0o0C8(") 

0ob'J0bo - U000'J0()-U0J(J0080J() mob0 (mob0-(}3o'd0d30) 

0o0o(")5o - 'do~0 d00m~o 

00o(")5o - J0b.3o 

0~0o~8~(J000()(")00 ('J0b~(Y)()UO ~0u0b~(JO'J~O .3'J5(}oo) - J3()8(") b05~0JOU 0Jo5o0 'bob o0(}06o. 

806do~b- J3()8(Y) b05~,-,Job 0Jo5o0'bob o0d6o~05 0~8(")h03~()mom 2 J8. 

do8o•J0o d()~0()50~(")00 - (%); 

mobohm3oh: 

SiOz - 46.48-57.87; 

Ah03- 11.28-17.12; 

Fez03 - 4.13-6.45; 

TiOz - 0.0-0.96; 

uo50 u00 - 0.59-2.13; 

CaO - 0.96-3.0; 

MgO - 1.51-3.10; 

NazO - 0.62-2.06; 

KzO- 1.1-3.0; 

so3 - o.0-1.46; 

~.'>5-'>J-'>«>aaoo o-'> bv«>aoo b.'> b - 3.9-14.14. 

d:JO d-'>d:JiJOO U0<Yl:JO b: 

SiOz - 47.9-51.05; 

Ah03- 7.14-9.10; 

Fez03 - 1.18-2.68; 

FeO - 1.36-2.80; 

Ti02 - 0.16-0.63; 

CaO - 15.80-19.90; 

MgO - 0.32-2.0; 

NazO - 1.2-1.9; 

MnO - 0.0-0.17; 

KzO- 0.9-2.0; 

bo50u00 - 0.59-2.13; so3 - J:J.'>~o. 

<no'bOJ(Y)-8(JJ05oJ'J00 m30U()O()OO -

mobobm3ob: 

b0t10~ooo m3o uoo0 - ,J000o"; 

h0tj-'>~OO() 6o5o.'>5(")o0 - 16.3-21.0 %; 

U0()0m(") b0 'b(")306o fJ05(;~(")80 - 6-9 %; 

008(")v3ou (").30o80~'J0o 00a.30006'J00 - 95o-woo0 c; 

008c'J'd0(")o0'bo 800d5(")oo~(")oob J(")o<noooo5oo - 0.45-1.9; 

8(")(_3'J~(")00ffi0 v(")50 - 2.25 c/h83; 

ho8J30o30 - 2.72 0/u83; 

uo8oJooou 'b~300o hb30~0ub30 6D8.3o00o'J00'bo 008(")v3ou0u: 

9soo c - 114.2-359 Jolu82; 

wooo c - 102-427 Jolh82; 



10500 c - 113-460 Jofb82; 

uo86J0(30 u 8.)~3l)5l)O~ l)OO u (3 3~o~ l)O.) do b6.) dO d3od.)J3o u u b3.)~ .) u b3.) «> .)M~l)5Moo u 

(mob.) ~.) J30d.)J3.)) dl)«>l)30 U.) b ~.) o.)8Mv 30 b 6o8.3o«> .)6';')«>o b (33 .)~ l)0.)~('10.) um.)5 8o8.)«>mooom: 

950° c mob.) 100 % - 286 Jolb82; 

1000° c mob.) 100 % - 322 Jolb82; 

1000° c mob.) 90 % + 10 % J30d.)J3.) - 360 Jolu82; 

1000° c mob.) 80 % + 20 % J30d.)J3.) - 365 Jolu82; 

wooo c mob.) 70 % + 30 % J30d.)J3.) - 381 Jolb82; 

1000° <; mob.) 60 % + 40 % J30d.)J3.) - 279 Jc/ b82; 

1000° c mob.) 50 % + 50 % J(J0d.)J3.) - 222 Jolu82. 

J30 d.)J3lJOO bm30 b: 

8C0(3';'j~(')00mo VM5.) - 2.25 0/u83; 

uoaJ3«>o30 - 2.69 0/ua3; 

o';')5oo«>o3o 6o5o.)5(')0.) - 5.6 %. 

a.)«>.)00oo: 

mob.): 

B- 6751 .)m. 83; 

C 1 - 8799 .)m. 83; 

B - 1557 .)m. 83; 

C 1 - 2576 .)m. 8\ 

A +B+ C1 - 15550 .)m. 83; A +B+ C1 - 4133 .)m. 83; 

o.)8MtJD5lJOO u U'BlJ0M - 1. ,M-100, .)() ';')«>o u v .)08Ml)0.) dO. 

2. d3od.)J(JlJOO 0.)8~~D3ooou.)m3ou. 

~ooo5%o.) - .)0.) ~ooo5%o0oo'U~o 

.)50.)«>oCJob 6018o0o - N!d6022 

.)60.)«>oCJou m.)«>o~o - 1982 v· 

.)36M«>l)OO (.)36M0o) - 0. Jl)UM0.)6o; u. 01001~.) d30~o; o· 8.)~.)~.) d30~o; %. f10J30~.)dl). 

01d8o u 6018o«>o ~.) m.)«>o~o - N2708; 1983 V· 

J.) u.3M«>6o u 6018o«>o - o. 308 

8.:>t1J .:>0(JOO 8M(3()8'J~O.) 2007 V~ob 8Q?0M8.:> t1J(JM6om 



b~o~~(")b b~ba~o - 8a()obo 

«>ab'ZJ«>bo - bM0 'ZJfl[J mob~ 

o~8(Y)tJ[J6[JO~ - o~8(Y)OtJ[J6[JO~ ~o'ZJflob V.)fl8(")[JOOb.)01;)0b 

fl[)()0(")60 - dO~.) Q.)fl()')~O 

fJ.)o(")6o - J.) b.3o 

~~0o~8~ao~«>a(")o.) ('ZJ~b~(")abo ~~b~b~ao'ZJ~o .3'ZJ6J()o) - 0Jfb 8o()obo~.)5 0.15-0.5 J8 

b.).8bfl[J01001; 

8~«>~oaoo (J~6ao(")«>oaoom ): 

A J.)6ao(")flo.) - 826 .)()'). 83; 

B J.)()[J()(")flO.) - 4186 .)()'). 83; 

CJ J.)()[J()(")flO.) - 8107 .)()'). 83; 

A+B+CI J.)()[J()(")flO.) - 13119 .)()'). 83 

Jo8o'Z)«>o 'da8~~oa6~(")o~: 

SiOz- 47.00-51.7%; 

Fez03 - 4.25-4.84%; 

CaO - 12.00-14.00%; 

NazO- 1.04-1.22%; 

S03- 0.05-1.04%; 

bo5a boo - 1.93-2.33%; 

Ab03 - 8.93-13.45%; 

TiOz - 0.2-0.27%; 

MgO - 1.35-3.2%; 

KzO- 1.62-1.84%; 

~.)5.)J.)fl()[JOO 0.)b'Z)fl(JOOb.)b - 12.19-14.51%. 

'lJO'bOJ'Z)«>-8aJ.)60J'Z)«>o 0130 b[JO(JOO: 

8(")e'Zl~(")oomo 8.)ll.) - u1-1.22 of83; 

.3~.) b()o'Z)fl(")oo b 0oe bao - 6-18.2; 

GDG b~0.)ad~ ()(")0.) - I040-114ooc; 

ll.)(Jfl01(") fl.)S<:~(")8.) - 2.6-11.4%; 

vtJ.)~d()').)6mJ8.) - 14.1-21.0%; 

bo8()Joeob 'b~3.)flo J'ZJ8'd3.)'b(J - 82-307 Jolb82; 

bo8()J0(30b 'b~3.)flo ~'Z)63.)'b(J - 80-150 Jofb82; 

~60~«>o'dob 6(")8fl(Joo - NQN910210; 15005; 12896; 17480. 

m~«>o~o ~6o~«>o(Job - 1959 v; 1979 v; 1970 v; 1987 v; 



'>3()f'>~O - o· 0.) b()'>dD, (1). ~.)~.)(~'JOdD, 'b. v\:J~"JJOdD; ~· "J~8'>~"J~OdD, a . .)~ UD6odD; 6. 

'D"J6J'>~'>dD, Cl. ~D'b0oCiao~o; 'b. 11oJao~'>dD· 

f'>rl8ob 6f'>8D~o ~'> m'>~o~o - 8t)J N2483 29. 08. 1959 V·; 8()J N2649 28. 12. 1979 V·; 
.3'>ll.3f'>~()ob 6f'>8D~o - E- 310 

CID6oCI36'>: b~o~~f'>'bD 8t)J 8oD~ ~~8t)J0(3DO"J~o a~~~oDoo~: 

A J~()Dof'>~o~ - 1944 ~en. 8\ 

B J~6Dof'>~o~ - 2016 ~en. 83; 

Ct J~ODof'>~o~ - 5010 ~en. 8\ 

'A+B+Ct J~6Dof'>~o~ - 8970 ~en. 83 

c(Y)rlao 8c:>J N2483 29. o8. 1959 v·) 

f!? 0 u0 JC!'JlJ m o fJC!;' 0 6 8 o 

B J~6Dof'>~o~ - 2476 ~en. 83; 

Ct J~6Dof'>~o~ - 6714 ~en. 83; 

B+Ct J~6Dof'>~o~ - 9190 ~en. 83 

c(Y)rlao 8c:>J N2649 2s. 12. 1979 v·) 


