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-
-

 :  = 1 : 1000 -
 (II)  

1,57·10–3 3  1,57 3. -
-

 24  .  -
-
-

 [7].  
-

 UV-1800 Shimadzu. 
-

 ( , , -
 (II)) -

 (  100 3  ~0,1; ~0,2; ~0,5 ).  

 

-
 2. 

, -
 2,1 ,  ( )  ( )  

–  2,0  1,3 . ,  
 0,1  (  1,6 ),  0,025  (  5,9 ),  

 (  1,4 ).  
 

 1.  
 (n = 3,  = 0,95) 

 t ,  2 ), % 
1 3 91±2 
2 5 89±1 
3 10 91±1 
4 15 89±1 
5 0 48±1 
6 0 92±1 
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 2.  (%)*  
 

 
,  = 0,95, n=3 

 
  

 ( ) 91,2±2,5 91,5±2,2 

 
 

 13,7±0,5 6,5±0,8 

  
-1 23,4±0,9 36,3±1,1 
 5,6±0,3 3,5±0,2 

 -2 2,1±0,2 12,5±0,5 
 14,9±1,3 20,7±1,5 

 8,0±0,6 4,1±0,3 
 25,6±0,4 20,4±0,5 

* . 

 1  8,2; -
 1 3, -

 2.  (1): 

%100
0

0

C
CCR , (1) 

 0 –  Cu2+ , 3;  –  Cu2+  
, 3; R – , %. 

 6,2–6,4. 
-

 4,6   7,2.  
 (>7,5) .  

 
 [8]. -

-  Cu(II) (lg 1 = 6,65; lg 2 = 13,68; lg 3 = 15,0; lg 3 = 15,89) -
 (II) (Ks = 5,6·10-20),  ,   6  -

 [Cu(H2O)4]2+  = 0,905),  7 -
 (II)  1,4·10-5 3. -

 [9],  3  8 :  –  3  4, 
 –  6,2  6,5. , 

,  [10].  
-

,   -
,  (II) -

.  ,  -
, , . 

,   4,6   6,4   Cu2+ 
,  

, , .  
 (  ~6)  25±2 °  

 (  ( , 3) -
 ( , ) ( . 3). 

 L-  [11].  
 (II) .  

, ,  
. 
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. 2.  
(II)  1–5 

. 3.  (II)  
 1–6(  ~6) 

 
 –  (2),  (3),  (4): 

= , (2) 

  – , ;  – ;  –   Cu2+ , 
3. 

= , (3) 

  – , ;  L – , -
;  –  Cu2+ , 3. 

= , (4) 

  – , ; KF – , 1/  – ,  
 0  1,  

 1/    0  1  
 [12]);  – , 3. 

 Cu2+  
 1,57·10-3  7,87·10-2 3 ( ). -

 (II)  3,15·10-2  
1,57 3,  –  6,29·10-3  1,57 3. 

 3  (II) . 
,  3, ,  

 (II)  2 . 
 3 (  = 1,65 ,  

 2,1 ). -
 (  5) ( L ), -

.  
15  Cu2+. -

 (1/n )  
, . 

 3.  (II)  1–6 
 K ,

3  KL, 
3  A ,,  F 1/n 

1 33,17 32,62 1,41 4,18 0,58 
2 35,38 32,72 1,27 4,48 0,65 
3 44,35 29,56 1,65 7,72 0,78 
4 54,39 24,07 1,53 6,77 0,74 
5 20,21 112,98 0,19 4,19 0,22 
6 7,50 12,07 0,78 3,60 0,91 
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 4. u2+  
   :  = 1000 : 1; 500 : 1  200 : 1 

  
 

 :  
1000 : 1 500 : 1 200 : 1 

, 
3 ,  R,% , 

3 ,  R,% , 
3  R,% 

0 = 0,173 3 
1 0,036 0,149 79,12 0,034 0,076 80,57 0,026 0,032 85,14 
2 0,039 0,126 77,68 0,027 0,068 84,17 0,024 0,028 86,34 
3 0,029 0,166 83,45 0,021 0,086 87,78 0,018 0,036 89,47 
4 0,040 0,128 76,96 0,025 0,071 85,62 0,022 0,029 87,30 

0 = 0,066 3 
1 0,023 0,043 65,49 0,019 0,024 71,16 0,018 0,010 72,42 
2 0,030 0,034 54,16 0,022 0,020 66,12 0,019 0,010 71,79 
3 0,01 0,056 84,38 0,008 0,029 88,16 0,007 0,012 88,79 
4 0,012 0,054 81,86 0,011 0,027 83,12 0,010 0,011 84,38 

,  4, ,  
 (II)   3.  ,  

 (II)  0,173 3,  
 1  2 ,  

.  Cu2+  1  1  
,  2 -

. 
  -

 Cu2+  ( 0 ), , -
.  

 6 -
 : .  10 . 

, , -
, -

 (II) . -
,  

.  
, -

 [14].  
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. 6. 0 m /m   1–4   
0 = 0,066 3 ( ) 0 = 0,173 3 ( ) 
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Lozinskaia E.F.1, Kosolapova N.I.1, Smorod'ko A.V.2, Mitrakova T.N.1* OF ULTRASONIC CAVITATION  
DISPERSION ON FRACTIONAL COMPOSITION AND SORPTION PROPERTIES OF PEAT FOR COPPER (II) IONS 

1Kursk state university, Radishcheva st., 33, Kursk, 305000 (Russia), e-mail: t-mitrakova@rambler.ru 
2 LLC «Trade-production company «Kavita»», B. Galushkina st., 23, Moscow, 129301 (Russia),  
 e-mail: Torf-info@yandex.ru 
The ultrasonic cavitation-aided dispersion of peat to the given nano-size at a high static pressure makes it possible to 

produce a product having valuable consumer properties. In determining the fractional and group composition of the peat’s or-
ganic substance that underwent dispersion and the original sample by the N.N. Bambalov and T.Ya. Belenkaya method it was 
shown that the dispersion reduces the bitumoid content by 2,1 times, and that of hardly hydrolysable (cellulose) and non-
hydrolysable (lignin) substances by 2,0 and 1,3 times. At the same time, this increases the content of humic acids extracted by 
0,1 M alkali solution (by 1,6 times) and by 0,025 M solution of sodium pyrophosphate (by 5,9 times), building up the mass 
fraction of the total water-soluble and easily hydrolysable substances (by 1,4 times) relative to the original peat. 

Also observed is the improvement of sorption capabilities in relation to copper ions (II). For peat samples with a differ-
ent degree of dispersion the maximum degree of copper ions (II) sorption is reached at pH equal to 4.6 and is maintained practi-
cally without changes up to 7,2. The maximum sorption on the original peat takes place in the interval of pH 6,2 to 6,4. The 
sorption isotherms are of the L types. As a result of the ultrasonic cavitation-aided treatment the peat sorption capacity increases 
by 2,1 times. The better sorption capability is possessed by the peat sample which underwent treatment for 10 min (COE=1,65 
mmol/g).   

The study of kinetic dependencies showed that the process of sorption on the studied sorbents proceeds rather fast and 
practically ends in 7 min. The ultrasonic cavitation-aided dispersion of peat increases the sorption speed constant. 

It has been shown that it is possible to use the dispersed peat as a sorbent for after-purification of sewage from copper 
ions (II) of galvanic productions which had come though the dolomite filter. It has been established that the peat which under-
went ultrasonic cavitation-aided treatment for 10 min is characterized by a higher degree of extraction. The after-sorption cop-
per content is reduced by 9,49 times, the residual concentration being 0,01–0,03 mg/dm3.  

Keywords: peat, ultrasonic dispersion , sorption, copper ions, wastewater. 
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