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, , ,
 1.

 1 -

29Si-  -100, -106, -112  -116 . -
, , -

.
:

. 1 – 29Si-  Si/Al=13,5.



. 2 – 29Si-  Si/Al=12,3.

. 3 – 29Si-  Si(nAl)- . -
,  Si(4Al)- -

, .
 Bruker 400 MSL 

9,4 MT 29Si-  79,5 ,  4 , -
 5 ,  3  Scan 10000. 

 Bruker GLINFIT.
, ,  –100 . -

, -

, -
.

 (Engelhardt, Co.; Michel, D.;
1987 High-Resolution-Solid-State NMR of Silicates and Zeolites, Chichester: Wiley).

 1979 29Si, 27Al 17 -
.

, 29Si-
.

, -
 ( . . 3 J. Klinowski; Ann. Rev.

Mater. Sci., 1988, 18, 189–218).
 SiO2 -

-
. 29Si- 
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, , 
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, , -

 0,1, 2 , .
 SiO2/Al2O3  40  30 
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, , , 

. , 
,   -

 (
 -100 .).

, ,
, .
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:

SiO2/Al2O3 = 15–40
OH-/SiO2 = 0,1–0,2
H2O/SiO2 = 20–60

:
SiO2/Al2O3 = 18–30
OH-/SiO2 = 0,13–0,18
H2O/SiO2 = 25–40.

 SiO2  Al2O3
, -

. , -
, .

, 
 100  1–100 .

-
.

 1.
, , , -

SiO2/Al2O3 = 30
OH–/SiO2 = 0,14



H2O/SiO2 = 30
 185  24 -

.  110 . 
, , -

 1 d- .
 ( ) : 1,1 Na2O  :

Al2O3 : 31 SiO2 : 6 H2O.
29Si- S- , -
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Si(4SiOAl)% Si(3Si; 1Al)
Si(2Si; 2Al)

-112  -116 . -106 .
-100 .

75 23
2

, -
, 

.
. 

250  0,33 -1  30%.
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SiO2/ Al2O3=27
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