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THERMOMODIFICATION OF NANOPOWDER NATURAL CLINOPTILOLITE 
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Methods of gamma spectroscopy, X-ray diffraction analysis and Ik-spectroscopy study element composition, crystallinity and 

character of an intermolecular interaction in samples of a natural and thermomodified nanoklinoptilolite. In received klinoptilolite  - 

spectrum observed  - the lines matching to radionuclides 40K and from families 238U, 235U, 232Th. The content Th and U are 

determined by measurement of intensity of spectrum lines of and is shown that their concentration in a klinoptilolite (Th - 1.06•10-5

and U - 2.75•10−6 / ) approximately coincides with abundance of these devices in earth crust. By results of radiographic and IR-

spectroscopic examinations it is positioned that in the modified samples the high level of crystallinity and klinoptilolite phases is 

conserved. Minor alterations intesity of lines of the diffraction reflexions at 2  = 9,93 and 26,60º and conversion of absorption bands 

of hydroxyl groups (O , Si-O , K- O  and N - ) testify to reorganisation in the vodno-cationic subsystem of a klinoptilolite 

which are not mentioning its basic alumosilicic carcase.

KEY WORDS: nanoklinoptilolite, gamma - activation analysis, X-ray diffraction analysis, IR-spectroscopy, thermoprocessing,  

crystallinity.
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 ( )

 –  (JCPDS). 

.

 Si-O- l ,

- . -

 Specord-75 IR  4000 - 400 -1 ,

 KBr. 

. 1 -  (m=195 )

 (t=5,0 102 ).

. 1. -

. 1, -
40K 238U, 235U, 232Th. -

: U – 2,75⋅10-6 , Th – 1,06⋅10-5  K – 

2,49⋅10−2 / . :

Th – 12 /  K2O – 2,96%, . . 1,2⋅10-5  2,45⋅10-2 / , .

,

- 228Ac 40K 214Pb, 214Bi 212Pb, 208Tl
228Ac.  ~ 15÷20 % 

 ( . . ,

). ,  Th  U 

 (Th≈1,0 10-5  U≈3,6 10-6 / ),

 (3,87)  (2,78). 

. 2 (  a, )

 260  700º .  - 

,  - 

.

. 2 , -

 –  2  = 7,4, 9,93  11,1°

,   2  = 22,5  26,6°. 

, . ,
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,  [5], 

( , . . 2/m)

,  ~ 2130 Å.

. 2.  260º  700º .

- ,  - 260º , - 700º

,

, ,  (  75%) - ,

.  — 

. ,

d = 8,90 

Å, 7,97 Å, 3,95 Å, 2,97 Å. 

. 1. 

 ( ) d

.

 1. 

, , , , d, Å

 ( ,

, )

(NaK)4 Ca [ L6 Si30 72]•24 2

, . % : 

Si02-66,7; 1203-12,3; Fe2 3-1,05; Fe -

0,78; iO2-0,18; nO-0,19; CaO-2,10; 

Na2O-2,06; MgO-1,07; P2O5-0,04; K2O-

2,96; SO2-0,04;  F-0,03; H2O-10,0

:

3,95 ( . .) - 8,90( .) – 7,97( .) – 2,97( .)

:

11,7( .) – 9,4 ( .) – 8,90( .) – 7,97( .) – 

6,80( .) – 5,89( .) – 5,24( .) – 4,66( .)- 4,47( .) 4,30( .) – 

3,95( . .) – 

3,70( .) – 3,60( .) -3,34( .) – 

3,16( .) – 3,06( .) - 2,97( .) -2,76( .)

 (Patagonia) 

(NaK)4 Ca [ L6 Si30 O72]•24 2

*

3,93 (100) - 8,94(90) - 7,92 (80) -11,9(40) 

:

11,9(40) - 8,94(90) - 7,92(80) - 6,82(70) - 

5,93(50) - 5,57(10) - 5,25(20) - 4,63(60) - 4,34(60) - 

4,11(30) - 3,93(100) - 3,71(40) - 3,55(50) - 3,42(70) 

- 3,17(50) – 3,08(40) - 2,96(70) - 2,78(60) 

* JCPDS  24-319 (JCPDS — Joint Committee on Powder Diffraction Standards). 
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