
. 2014. 1. . 263–268. 
DOI: 10.14258/jcprm.1401263 

 
 
 
 
 
 

 543.421/.424:543.429.23:662.73.012 

 
  

-  

© . *, . , .  

, . , 4, , 634021 
), e-mail: ivanov@ipc.tsc.ru 

 
- , -
,  – -

. , -
 40-60 %. 

: , , , , -, . 

 

 ( ) .  -
.  1919 .  

 « »  « » , -
 ( );  

 ( . fulvus – , ) [1, 2]. -
,  

 [3].  
-

, ,  [3, 4]. 
 

.  ,  ,   
 [5, 6]. 

 
,  (– , – ).  

, . 
, .  

, , -
,  

 [3, 7]. 
,  ,   

,   
. -

 
, , . 

 

                                                
* , . 

 – , 
, .: (3822) 49-27-56,  

e-mail: ivanov@ipc.tsc.ru 
 –  

, ,  
, .: (3822) 49-27-56,  

e-mail: natal@ipc.tsc.ru 
 – , 

, .: (3822) 49-27-56,  
e-mail: anna@ipc.tsc.ru 



. , . , .  264 

-
 [8]. 

 – -
- . 

 

, -
 « » ,  (5%). 

 ( ) -2 .  
8–10 ,  1450 .  – 2 . -

 3% . NaOH. 
,  

, ,  
 [3, 9]. . 

 Nikolet 5700 c Raman  
 Thermo Electron, )  KBr  1:300  

 400  4000 -1 c . -
 

 [10]. 
 AVANCE  AV  300 (300 )  

Bruker ( ) .  
.  -1  11 .  

 ( ). -
 0.1  NaOH/D2O [11, 12]. 

  

,   
 [8].  1  

 –  . 
-

, , , -
 [4] ( . 1). 

 3450 -1,  
,  1720 -1,  

), 1600–1650 -1 , 
1390–1460 -1 (1410 -1) .  

 – 2930  1515 -1, -
2, 3  ( .). -

.  1100 -1  
. 

-
. , , -

,  ( . 2).  
 
 

-
 

,  
 (1630 -1), -

-
 ( . 2) [10]. 

 1.   
  

 , % .  
 100  

  0,19 
 0,32 

 + 3 % NaOH 0,24 
 



 … 265 

 

. 1. - : ) , ; ) 1 – ,  
, 2 – ,  3 % NaOH 

 2.  

 
, –1  

 
3450 1720 1630 1410 1080 3450/1630 1720/1630 1080/1630 

 0,260 0,178 0,130 0,100 0,226 2 1,37 1,74 
 0,333 0,393 0,227 0,185 0,423 1,47 1,73 1,86 

+ 3 % NaOH 0,285 0,279 0,155 0,121 0,303 1,84 1,8 1,95 

,  3450/1630,  
 

, .  
 1720/1630  1080/1630 -

. 
, , , -

 –  ( -  
), , . 

. -
, 
-

 [13].  



. , . , .  266 

,  
,   -

, . -
.  

. -
. -

, , -
 – ,  

 D2O. 
, -

 (0–6 .)  (6–9 .) ,  
 ( . 2). -

. -
 ( ) (3–5 .)  

)  0–3 .  
,  D2O (HDO) (  4,6 

.). .  
,  [13, 14]. 

 

. 2. :  
) ,  

; ) 1 – , 
, 

2 – ,   
 3 % NaOH 



 … 267 

 3 , -
-

, -
. ,  

 
 Car-H/Calk-H  CHn-O/CHn,  

, ,  
 ( ) , -

. 

 

, - , -
, -

. ,  
, - ,  

.  
. 

 

1. Oden S. Humic Acids. Kolloidchem. Beih. 1919. 11. P. 75. 
2. .  // . 1997. 2. . 56–63. 
3. . . ., 1980. 287 . 
4. . . ., 1992. 259 . 
5. ., ., ., . . ., 1989. 304 . 
6. . . , 2001. 392 . 
7. .  // . 1992. 1. . 65–68. 
8. ., ., . -

 // . 2006. . 309. 5. . 73–77. 
9. Forsyth W.G.C. Studies on the more soluble complexes of soil organic matter // Biochem. J. 1947. Vol. 41, N2. Pp. 

176–181. 
10. ., ., . . . ., 1962. . 172–193. 
11. .  1  13  : . 

… . . . ., 1998. 138 . 
12. ., ., .  

. ., 2000. 407 . 
13. .  ,   :  .  … .  .  .,  

2000. 359 . 
14. Averett  R.C.,  Leenheer  J.A.,  McKnight.  D.M.,  Thorn  K.A.  Humic  substances  in  the  Suwanne  river,  Georgia:  

Ineractions, properties, and proposed structures. U.S. 1994. Geological survey water-supply paper, 2373 p. 

 28  2012 . 

 
 
 
 
 
 
 
 
 
 
 
 
 

 3.  
 

 Car-H/Calk-H CHn-O/CHn 
 0,4 0,48 

 0,37 0,38 
+ 3 % NaOH 0,31 0,32 
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Ivanov A.A.*, Yudina N.V., Savelyeva A.V. THE EVALUATION OF CHANGES IN THE COMPOSITION OF 
FULVIC ACID AFTER MECHANOACTIVATION OF PEAT BY METHODS OF IR- AND PMR-SPECTROSCOPY 

Institute of petroleum chemistry SB RAS, Akademicheskiy avenue, 4, Tomsk, 634021 (Russia), e-mail: 
ivanov@ipc.tsc.ru 
By methods of IR- and PMR-spectroscopy has showed that a reconstruction in the structure of fulvic acid after the 

mechanoactivation of peat associated with the change of functional groups in their composition – increases the number of oxy-
gen-containing groups and unsubstituted aliphatic structures. Besides, an extractive yield of fulvic acids increases in 40–60% as 
a result of mechanoactivation of peat. 

Keywords: high-moor peat, mechanoactivation, fulvic acids, composition, IR-, PMR-spectroscopy. 
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