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!"#$ %& $'()*+#,-$%+#. */0#"%1 2 ),#,*"% — 0#3%4%((IV) */0#"; 4- — 
/#03*5$#( */0#". 6)*32/' 7'8 '5*7$% /,#05'3%9$% :,'5/#.  
;<*72 */0#"2 1%")*1%"'8 $- *"$', ' ='>'5* /#03*5. ?.$%( 0/3'" 7*@$' 1#-
,'&#5# &'>'3<$*A B*,723*A xSiO2!yH2O, "- x 5' y — 4%3% 9#03'.  

C/D* x = 1 % y = 1, 5* B*,723' /#03*5# — SiO2!H2O, '=* H2SiO3; 4- — 7-5'0#-
3%/'5$' /#03*5'.  
C/D* @ x = 1, ' y = 2, 5* B*,723' /#03*5# SiO2!2H2O, 5*=5* H4SiO4 — *,5*0#-
3%/'5$' /#03*5'.  
E$+% /#03*5# 6#3%4%A $'&#1'A5< )*3%0#3%/'5$#7#; 2 &'>'3<$%( B*,723% 4#. 
0)*32/ ( > y.  

6/3'" 0*3-( 0#3%/'5$#. /#03*5 9'05* )*"'A5< &' "*)*7*>*A B*,723 */-
0#"%1.  
F'),#/3'", B*,723# )*+#,-$#. 7%$-,'3%1: *,5*/3'& K2O!Al2O3!6SiO2, /'-
*3%$%5 Al2O3!2SiO2!2H2O (*0$*1' >3#$#), 5'3</ 3MgO!4SiO2!H2O. 

6-,-" 0#3%/'5%1 2 1*"% ,*&9#$GA5<0G 3#+- 0*3% 32@$#. -3-7-$5%1, ' %$+% 
0#3%/'5# $-,*&9#$$%, 52>*)3'1/%, .%7%9$* )'0#1$%. 

H*&9#$# 0#3%/'5%1 I'3%A 5' F'5,%A $' )*1%5,% & 9'0*7 05'A5< /'3'725$#7#, 
*0/%3</# )*>3#$'A5< 12>3-/#03#( >'&, ' 251*,A1'$' /',=*$'5$' /#03*5' 
1#5%0$G8 $-,*&9#$$2 0#3%/'5$2 /#03*52 & JJ 0*3-(:  

Na2SiO3 + CO2 + H2O = Na2CO3 + H2SiO3K; 
Si       + CO2 + H2O = C      + H2SiO3K. 

L-.$%9$% $'&1# /*$4-$5,*1'$#. ,*&9#$%1 0#3%/'5%1 F'5,%A % I'3%A — ,%"/- 
0/3*, 0#3%/'5$#( /3-(. ;% 0*3% &'&$'A5< >%",*3%&2 &' '$%*$*7, 5*72 J.$% ,*&-
9#$# 7'A5< 0#3<$*32@$- 0-,-"*1#D-: 

2K2SiO3 + H2O ⇄ K2S%2O5 + 2KOH; 

2Si       + H2O ⇄ Si2        + 2OH–,   ,F > 7. 

H%"/- 0/3* &'05*0*12A5< "3G ),*0*921'$$G "-,-1#$#, D*= $'"'5# J( 1*-
>$-5,#1/*05%. 

Силікати. Сучасні силікатні матеріали
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Pavlo Popel
після Si додати в нижньому індексі число 2
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6#3%/'5# +#,*/* &'05*0*12A5< $' ),'/5#4%, $'0'7)-,-" 2 =2"%1$#451%. 
F'(1'@3#1%+#7# 0#3%/'5$#7# 7'5-,%'3'7# 8 0/3*, /-,'7%/', 4-7-$5. 

6#,*1#$*A "3G 1#,*=$#451' &1#9'($*>* (1%/*$$*>*) 0/3' 8 0*"' Na2CO3, 
1')$G/ CaCO3 % )%0*/ SiO2. ;% /*7)*$-$5# 0)3'13GA5< &' 5-7)-,'52,# 
1400–1500 *6: 

                                               t 
Na2CO3 + CaCO3 + 6SiO2 = Na2O!CaO!6SiO2 + 2CO2M. 

H*&)3'1 0/3' ),*)20/'A5< 7%@ 1'3<4G7#, % 1%$ +1#"/* &'05#>'8 2 1#>3G"% 
3#05'.  
N*02" 5' %$+% 0/3G$% ),-"7-5# 1#,*=3GA5< &% 0/3*7'0# 1#"21'$$G7 '=* 
B*,721'$$G7. 

I*7)*$-$5'7# 1*>$-5,#1/*>* 0/3' & 1#0*/*A 7%4$%05A 8 0#3%4%((IV) */-
0#", 0#3%/'5# % =*,'5# F'5,%A, I'3%A 5' I'3<4%A. E& 5'/*>* 0/3', &*/,-7', 
1#>*5*13GA5< .%7%9$#( )*02". 

O'=',13-$- 0/3* 1#,*=3GA5<, "*"'A9# "* 0/3*7'0# */0#"# I*='3<52 
("3G 0#$<*>* 0/3'), P,*72 ("3G &-3-$*>* 0/3'), Q-,272 ("3G &-3-$*>* ( 
/*,#9$-1*>* 0/3'). 

I,#+5'3< — 0/3*, G/- &'7%05< 0#3%/'5%1 F'5,%A % I'3<4%A 7%05#5< 0#3%/'5# % 
=*,'5# I'3%A 5' N3A7=272. ;- 0/3* "*=,- &'3*73A8 01%53*. E& $<*>* 1#-
,*=3GA5< )*02", "-/*,'5#1$% ),-"7-5#. 

I1',4*1- 0/3* — )-,-)3'13-$#( 9#05#( 0#3%4%((IV) */0#". ;G ,-9*1#$' 
7'8 $'(7-$+#( )*/'&$#/ &'3*73-$$G )*,%1$G$* & %$+#7# 1#"'7# 0/3', 
),*)20/'8 23<5,'B%*3-5*1% ),*7-$%. E& /1',4*1*>* 0/3' 1#>*5*13GA5< 
3'7)# "3G 7-"#4#$#. 

I-,'7%/' — $'("'1$%+#( 0#3%/'5$#( 7'5-,%'3; (*>* 1#,*=3GA5< %& >3#$#. 
;- ( )*,4-3G$', % B'G$0, % 7'(*3%/'.  

6)*9'5/2 >3#$2 &7%+2A5< & 1*"*A % $'"'A5< )3'05#9$%( 7'0% $-*=.%"$*J 
B*,7#. N%03G 5-,7**=,*=/# 1#,%= 51-,"$- % 05'8 05%(/#7 "* 1*"#. ;->3', 
9-,-)#4G, /-,'7%9$% 5,2=#, *=3#4A1'3<$' )3#5/', /2.*$$#( % 3'=*,'5*,-
$#( )*02" — 20- 4- 1#,*=# & /-,'7%/#. 

N*,4-3G$' — *"#$ %& 1#"%1 5*$/*J /-,'7%/#. ;-( 7'5-,%'3 $-),*$#/$#( 
"3G 1*"# % >'&%1, 2 5*$/*72 +',% $')%1),*&*,#(. 6#,*1#$*A 032>28 /'*3%$, 
/1',4*1#( )%0*/ % )*3<*1#( +)'5 CaF2. 
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Q'G$0 — )*"%=$#( "* )*,4-3G$# /-,'7%9$#( 7'5-,%'3, 2/,#5#( 5*$/*A 
0/3*)*"%=$*A )3%1/*A — )*3#1*A. 
R'(*3%/' — ,%&$*1#" /-,'7%/#, G/#( 1#>*5*13GA5< %& 1#)'3-$*J >3#$# & 
1#/*,#05'$$G7 /*3<*,*1*J )*3#1#. 

;-7-$5 — )*,*+/*)*"%=$#( 7'5-,%'3, G/#( &7%+2A9#0< & 1*"*A 251*,A8 
)3'05#9$2 7'02, D* & 9'0*7 51-,"$-. 6/3'"$#/'7# 4-7-$52 8 0#3%/'5# ( 
'3A7%$'5# I'3<4%A.  
E& 027%+% 4-7-$52, )%0/2 ( 1*"# >*52A5< =-5*$. O'3#1'A9# 5'/*A 027%++A 
&'3%&$2 ',7'52,2, ",%5, ,-(/#, *5,#72A5< &'3%&*=-5*$. 

6#3%/'5$% B',=# — 027%+% $' *0$*1% ,*&9#$2 /'3%( 0#3%/'52 ( $-*,>'$%9-
$#. )%>7-$5%1. S*$# 05%(/%, -/*3*>%9$% ( $->*,A9%. 

6#3%/'5$% 0*,=-$5# — 4-*3%5#, 5'/ &1'$- =%3- 12>%33G, 0#3%/'>-3< — +#,*-
/* &'05*0*12A5< 2 7-"#4#$%, $'2/*1#. "*03%"@-$$G., $' 1#,*=$#451%, 2 
)*=25%. 

;-*3%5# — >%",'5*1'$% '3A7*0#3%/'5# 32@$#. -3-7-$5%1. S*$# 7'A5< '"-
0*,=4%($% 5' (*$**=7%$$% 13'05#1*05%. L*72 J. &'05*0*12A5< "3G *9#D-$$G 
)#5$*J 1*"#, *02+21'$$G 5' *9#D-$$G >'&%1.  

T%3- 12>%33G — -$5-,*0*,=-$5, "%A9*A ,-9*1#$*A 1 G/*72 8 1#0*/*"#0-
)-,0$#( 0#3%4%((IV) */0#". !0*=3#1' 05,2/52,' 9'05#$*/ ,-9*1#$# &'-
=-&)-928 1#0*/2 +1#"/%05< 0*,=4%J 7*3-/23 5*/0#$%1, 7%/,**,>'$%&7%1, 
'3-,>-$%1, (*$%1 «1'@/#.» 7-5'3%9$#. -3-7-$5%1. 

U%",*>-3< 7-5#30#3%/'5$*J /#03*5# 5'/*@ -B-/5#1$* '"0*,=28 7*3-/23# 
5*/0#9$#. ,-9*1#$, ,'"%*$2/3%"# 5' 1#1*"#5< J. %& *,>'$%&72. ;A ,-9*1#$2 
0#$5-&21'3# 19-$% $'),#/%$4% 70-. – )*9'5/2 80-. ,*/%1 7#$23*>* 05*3%55G 
1 E$05#525% B%&#9$*J .%7%J %7-$% V.WS.WN#0',@-10</*>*, D* 1 I#81%.  

X 4%( 205'$*1% & 60-. ,*/%1 7#$23*>* 05*3%55G ,*&,*=3GA5< 5-*,-5#9$% *0-
$*1# 051*,-$$G 0#3%4%(*,>'$%9$#. '"0*,=-$5%1 %& ,->23<*1'$*A )*,#-
05*A 05,2/52,*A % &'"'$*A .%7%9$*A ),#,*"*A )*1-,.$%. 

!"#$%!&" 

6#3%/'5# — 0*3% 0#3%/'5$#. /#03*5. S*$# $-,*&9#$$% 2 1*"% (*/,%7 0*3-( 
32@$#. -3-7-$5%1), .%7%9$* )'0#1$%, 52>*)3'1/%, 5-,7%9$* 05%(/%. 
S3'05#1*05% 0#3%/'5$#. 7'5-,%'3%1 &27*13-$% J.$%7 0/3'"*7, ' &'05*021'$-
$G — 13'05#1*05G7#. 
F'(1'@3#1%+#7# 0#3%/'5$#7# 7'5-,%'3'7# 8 0/3*, /-,'7%/', 4-7-$5. ?. 
&'05*0*12A5< 2 =2"%1$#451%, ' 0/3* % /-,'7%/2 — D- ( "3G 1#>*5*13-$$G 
)*02"2 ,%&$*>* ),#&$'9-$$G, .2"*@$%. 1#,*=%1 5*D*. 
F'2/*1#( )*052) 2 051*,-$$% $*1#. 0#3%/'5$#. 7'5-,%'3%1 5,#1'8. 
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'()*+,-./ 0)12)..3  

1. X "1*. ),*$27-,*1'$#. ),*=%,/'. 8 ,*&9#$# $'5,%( /',=*$'52 % $'-
5,%( 7-5'0#3%/'52. O' "*)*7*>*A G/*>* ,-'/5#12 7*@$' ,*&)%&$'5# 
4% ,*&9#$#? F')#+%5< 7*3-/23G,$% % (*$$*-7*3-/23G,$% ,%1$G$$G 
1%")*1%"$#. ,-'/4%(. 

2. Y*72 -$5-,*0*,=-$5 «T%3- 12>%33G» 7'8 5'/2 $'&12? 

3. F')#+%5< ,%1$G$$G ,-'/4%(, G/% 1%")*1%"'A5< 0.-7'7 )-,-51*,-$<: 
Si Z SiO2 Z CaSiO3 ⇄ H2SiO3 Z SiO2 Z Na2SiO3 Z Na2CO3. 

4. R%$-,'3 '&=-05 7'8 B*,7232 3MgSiO3!CaSiO3. O')#+%5< 4A B*,7232, 
1#/*,#05'1+# B*,723# */0#"%1, % *=9#03%5< 7'0*12 9'05/2 (%) 0#3%-
4%((IV) */0#"2 1 '&=-05%. S%")*1%"< 2/'@%5< %& 5*9$%05A "* "-0G5#.. 
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Pavlo Popel
замінити Са на K2  (двійку - нижнім індексом)


