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 ( . 1),  
 (1–4)  (5, 6)  (Oryza sativa L.),   (Avene sativa L.) (7),  

 (Larix dahuruca Turcz) (8),  (Equisetum hyemale Z.) (9),  (Equise-
tum sylvacum Z.) (10).  (11)  

),  (  « », -
) (12)  « » (  4214-78) (13).  

 1–5  7–10  (  
) ,   V  [7]: 

 0,1  HCl  90 °  1 , , -
 ~350,  – 750 ° .  6  

:  1  90 °  1 
; , ,  (  

 [15]) -
=6.  SiO2·nH2O  

 60 ° . 
 SiO2 , , -

, ,  – ,  [7]. -
, , -

 ( ).  1. 
,   ,  

 ( )  TXRF-
8030 C ( ,  W ,  32 ,  – 500 .).  

 OXFORD,  
. -

 Y(NO3)3  100  Y  1 . 

 1. ,  

, %  *SiO2 ( )  
SiO2, % SiO2 Na2O  K2O MgO CaO Al2O3 S H2O 

 
 

1  ( -
) 

16,2 92,11 0,085 1,29 0,461 0,75 0,062 0,14 <0,1  

2  ( ) 11,5 93,65 0,061 0,58 0,385 0,83 0,062 0,053 <0,1  
3  ( -

 61) 
13,4 91,57 0,101 1,55 0,403 0,406 0,236 0,13 <0,1  

4  ( -8) 12,3 93,62 1,48 3,31 0,55 0,89   1,08  
5  ( -

)  
15,0 99,46 0,02 0,156 0,07 0,15 0,017 0,064 0,5  

6  3,3 97,68 0,804 0,012 0,023 0,065 0,15  1,4  
7  3,2 94,3 0,03 0,41 0,98 1,90 0,03 0,34 0,5   
8  4,3 83,66 0,19 1,88 1,01 5,48 0,43 1,68 1,7  
9  10,2 89,62 0,07 1,95 0,38 2,28 0,38 0,024 0,6 -

-
 

) 
10  10,2 91,24 0,08 1,61 0,585 1,11 0,57 0,22 0,6 -

-
 

) 
11   67,03 0,80 0,12 0,42 0,53 11,0  14,06  
12    91,5 0,0087 0,037 0,0056 0,73 0,11  8,25  
13  SiO2·n 2   88,4 0,01  0,0056 0,050 0,08  11,5  

* , :  – . , 2010 (1–3)  2002 (4), ; 
 – , 2008 (5)  ( ), 2001 (6);  – , 2005;  

 – , 2002, . 
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.  0,142  
, ,  1,5  

 (HF)  (HCl) ,  
 DistillacidBSB-939-IR (Berghof, ). -

 Ultra Clave (Milestone, )  210 °  60  2 . 
 HF  

,   (15,2   )   
.   1   2.    

  3). 

 2. , ,  
(YRef =100,0 )  

 
 1 Ti Cr Mn Fe Ni Cu Zn As Rb Sr Zr Mo Cd Sn Sb Ba Pb 

1 499 17 1712 1100 17 28 386  6 38  2  5 
2 275 22 627 711 12 14 169  2 12 2 1  77 15 3 
3 397 25 1215 1418 14 20 269  6 23 7  18  
4 1551  7379 2857 19 57 1021  23 46 41 13  37  49 
5 493  180 917  9 38  5 10 6 5  7  14 
6 93 2 8 245 13 2 28  6 17  3 61 4 6 
7 630  238 1314 14 58 473  13 101 39 13  119 16 26 
8 2721  2511 5877 36 351 324 26 32 588 38 9  60 205 34 
9 574  93 1519 8 32 164  17 137 11  10 32 23 

10 768  408 1994 7 274 161  30 136 17 5 16  37 57 39 
11 3170 38 50 18588 12 20 55 5 16 73 106 2  14 
12 1954  1863  35 96  39 330  62 18 
13 1472  279  10 19  6 22  

 
 3  1  

(* – )  

 

,  
,  (  1–5  7–10, . 1),  

,     83   99%  .  
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,  (5),  [7].  
,  9  10, , . 

,  (9  10),  – , -
, , .  

 ( . 1). , -
 ~11–16%,  – 15%. 

 (  [10])  – 3–4%.  
, ,  (1–5 

 7–10)  (6)  (<0,1–1,7%)  
 (11–13, . 1), , ,   -

,  [13]. 
 ( ),  

 (  100 ),  
, -

,  
 (  10–10% ).     L , -

.  (  
) ;  L  

),  L  L .  
 3, , -

.  (3,7 ) . 
, :  (2,3 ),  (3,7 ), 

 (4,5 ),  (5,4 ),   (5,9 ),  (6,4 ),  (7,5 ),  (8,.0 ),  
(8,6 ),  (13,4 ),  (14,1 ),  (15,7 ),  (26,3 ),  L ,  
–   (10,5   L ,  1,.6   L ).  ,    -

,  1 ( -
,  )   2  ( ;   

 – ).  
 1–13  

22 - .  
, ,  [16] 

.  (10), -
,  –  (8  11).  

, , . ,  
 (8) , , , , , ,  

 (1–5, 7, 9). -
, , , , . ,  
 (1–4) , -

 (5). 

 

,  
: , , , , -

, .  
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Zemnukhova L.A.1,2*, Polyakova N.V.1, Fedorishcheva G.A.1, Tsoy E.A.2 ELEMENTARY COMPOSITION OF 
AMORPHOUS SILICA SAMPLES OF VARIOUS ORIGIN 

1Institute of Chemistry, Far Eastern Branch of Russian Academy of Sciences, pr. 100-letiia Vladivostoka, 159, 
Vladivostok, 690022 (Russia), e-mail: laz@ich.dvo.ru 
2The Far Eastern Federal University, Suhanova St., 8, Vladivostok, 690950 (Russia) 
The data on the elementary composition of the amorphous silica samples obtained from rice straw, rice and oats fruit 

shells (husk, hull), larch-tree needles, and horse-tail lichens are presented as compared to the samples prepared from mineral 
raw material using some methods of physico-chemical analysis (the X-ray diffraction, IR spectroscopy, weight method, ther-
mogravimetry, X-ray fluorescence with total external reflection) for qualitative estimation of the perspective renewable vegeta-
ble raw material. 

Keywords: amorphous silicon dioxide, rice straw, oats and  rice hull, larch-tree needles, horse-tail lichens. 
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