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Table 1. NMR 1H spectral characteristics of methacrylate derivatives 

 
   , , . 

CH3 3Ha 3Hb NH 
1  DMSO-d6 1.76 5.05 5.60 7.83 
2  -d6 1.85 5.09 5.73  
3  -d4 1.90 5.23 5.73 - 
4  D2  1.89 5.36 5.67 - 
5  DMSO-d6 1.83 5.24 5.93 6.62 / 7.78 
6  -d6 1.86 5.25 6.02 7.12  
7  -d4 1.92 5.33 5.91 - 
8  D2  1.89 5.45 5.83 - 
9  DMSO-d6 1.92 5.86 6.34 8.52 / 8.72 / 11.72 

10  D2  2.05 5.92 6.09 - 
11  DMSO-d6 1.82 5.32 5.69 7.02 / 7.43 
12  -d4 1.93 5.41 5.77 - 
13  D2  1.94 5.52 5.81 - 
14  DMSO-d6 1.88 5.67 6.02 3.68 (OCH3) 
15  DMSO-d6 1.83 5.59 5.97 12.38 (COOH) 
16  D2  1.90 5.71 6.11 - 
17  DMSO-d6 1.77 5.52 5.91 - 
18 Na DMSO-d6 1.73 5.04 5.54 - 
19 Na D2  2.08 5.54 5.89  

1
23

C C
Ha

Hb C

CH3

O
X

 =        

 = NH2   

 =  Na  Na

X = O- H2
+N C(NH2)2

X = N C(NH2)2            

X  =  NH C NH2
+ Cl-  

NH2

 = Cl                    = OCH3   
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. 1 .  1 -d6 

Fig. 1a. NMR 1H spectrum of methacrylate guanidine (MAG) in DMSO-d6 
 

 
. 1 .  1   -d6 

Fig. 1 . NMR 1H spectrum of methacryloylguanidine hydrochloride (MGH) in DMSO-d6 
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 13 -
 

Table 2. NMR 13C spectral characteristics of methacry-
late derivatives 

 
 

-
 3 =CH2 =C(CH3) 

1 / 
2  1 / 

2 
1   - - - 160.84 / - - - 
2  - - - 158.20 / - - - 
3  19.95 117.65 144.30 158.98 / - 172.49 - 
4  20.23 118.15 145.26 160.10 / - 173.98 - 
5  20.14 120.17 144.50 160.27 / - 177.15 - 
6  19.10 119.57 144.39 - / 162.71 - - / 177.71 
7  19.25 120.27 145.60 - / 164.03 - - / 179.57 
8  20.46 123.82 145.52 - / 165.00 - - / 183.11 
9  17.73 125.82 137.44 155.42 / - - 168.36 / - 
10  18.14 126.06 139.69 157.25 / - - 170.20 / - 
11  18.66 119.65 139.81 - - 169.54 / - 
12  18.85 121.40 140.81 - - 173.50 / - 

: -d6. -
-d6. -d4 

Note: a Measured in DMSO-d6. b Measured in acetone-d6. 
c Measured in methanol-d4 
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Fig. 1. Chromatogram of products of thermal decomposition of  
4-methylbiphenyl: 1 - biphenyl, 2 – 4-methylbiphenyl 
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Fig. 2. Chromatogram of products of thermal decomposition of 
4,4 -di-methylbiphenyl: 1 - biphenyl, 2 – 4-methylbiphenyl,  

3 – 4,4 -di-methylbiphenyl 
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Table. The influence of temperature on selectivity and 
conversion of isopropyltoluene hydroperoxide in the pre-
sence of initiator – isopropylbenzene hydroperoxide and 
nitrogen-containing catalyst. Time of reaction is 90 min 

, °C 

 
-

,  % 
S, % , % 

 
 

, % 

 

N-
  

N-
  

N-
  

N-
 

90 3,70 4,39 84,00 95,00 4,40 4,60 0,20 0,06 
100 3,90 12,77 83,80 93,90 4,65 13,60 0,23 0,08 
110 7,00 15,60 82,00 93,60 8,54 16,70 0,25 0,09 
120 - 19,37 - 93,20 - 20,80 - 0,20 
110* - 19,00 - 92,80 - 20,80 - 0,18 

:  -  -  
Note: mixture of m and p- isomers 
 

-
,  
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, ,  
-

.  
 

 
.  

 -  (4,5) -
 - N-  (1,2,3).  110 ° ;  

 N  % .: 2,5;  90 
; 1, 4 - , 2 - -, - , 3, 

5 - -, -, -  
Fig. The dependence of isopropyltoluene hydroperoxide accumu-

lation on the reaction time in the presence of initiator – 
isopropylbenzene hydroperoxide (4,5) and  nitrogen-containing 

catalyst (1,2,3). Temperature is 110 º ; The content of 
isopropyltoluene hydroperoxides  and N-hydroxyphthalimid is 2.5 

%; reaction time is 90 min.1, 4 - p- isopropyltoluene, 2 - m-, p- 
isopropyltoluene, 3, 5 - m-, p-, o- isopropyltoluene 
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-
  

L-  
  

L  
298,15 . 
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110 . -
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 [2]. -
 49,97 . -

-
 [3]   “ .”  -

-200   
 2 10-4 .  

 L-
 

. 1  2. -
-

 0,95. -
 RRSU [4]. 

 

 L  
: 

HAla ± ) + nH2O ( ) = HAla ± (p-p, nH2O)   (1) 
-

 L -
: 

f
0 (HAla ± , , n 2 , 298.15 ) = f

0 (HAla ± , 
, 298.15 ) + sol

 (HAla ± , , 298.15 )     (2) 
fH0(HL±, , 298.15K) = 602.4  – 

-
 L  [5]; solH0(HL±, , 298.15 K) – -

 L . 
-

.  1.  
.1, -

 L-  
-

, -
. 

 
 1 

 L  
 298,15  ( ) 

Table 1. Heat effects of dissolution of L- alanine in wa-
ter at 298,15K (kJ/mol) 

 ,  
m 103, 

 HL  / 
1000 2  

. 
2  / 
L  

solH 

0,01230 
0,01080 
0,01145 
0,03780 
0,03750 
0,03835 
0,07280 
0,07450 
0,07655 
0,09130 
0,09230 
0,09715 

2,76 
2,42 
2,56 
8,48 
8,41 
8,59 
16,33 
16,71 
17,16 
20,48 
20,70 
21,78 

20100 
22900 
21700 
6500 
6600 
6500 
3400 
3325 
3200 
2700 
2600 
2500 

8,22 (±0,20)* 
8,31 
8,23 
8,16 
8,43 
8,32 
8,26 
8,56 
8,41 
8,35 
8,46 
8,43 

: -
 

Note: error in heat effects of dissolution of aminoacids in water 

-
 L -

-
: 

fH0(HAla ± , , n 2 , . ., 298.15 ) = 
= f

0 (HAla ± , , n 2 , 298.15 ) – 
– (H2Ala+

ssH0(HAla ± )+ Ala ±
assH0(Ala-

)(3) 
(H2Ala+) Ala ± )  –   H2Ala+  

Ala ± ; assH0(HAla ± ), assH0(Ala-) 
– -

 HAla ± , Ala- .  
assH0(HAla ± )  assH0(Ala-)  

 [6].  
,  

 (3) -
 0,2   

. 
 L-

-
-

,  
(3),  m.  

:  
fH0(HAla ± , , 2 , . ., . ., 

298.15 )= –595.9±2.1   . 
-

 L  f
0 (L-, , 

2 , 298.15 ) , -
 

 ( -
 1:2) ( . 2). 

 
 2 

 L -
 298,15  ( ) 

Table 2. Heat effects of dissolution of L-alanine in solu-
tions of KOH at 298,15K (kJ/mol) 

-
, . 

0 ,  - sol, 
.  

0,03215 
0,03245 
0,03215 

0,001455 
2,30 0,15 
2,31 0,15 
2,28 0,15 

0,9989 
0,9986 
0,9988 

0,05235 
0,05465 
0,05310 

0,002564 
2,19 0,15 
2,20 0,15 
2,23 0,15 

0,9995 
0,9993 
0,9992 

0,07135 
0,07150 
0,07165 

0,003213 
2,16 0,15 
2,14 0,15 
2,13 0,15 

0,9993 
0,9993 
0,9995 

0,09120 
0,09015 
0,09210 

0,004125 
2,05 0,15 
2,07 0,15 
2,06 0,15 

0,9993 
0,9993 
0,9995 

 
 L  

: 
HAla± )+ - , n 2 )=Ala-(p-p, n 2 )+ 2 ).(4) 
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,  
 (4)   99,9  %.  -

 (4) -
 L- -

-
-

 [7].  
 (4)  z2=0,  

 
: 

rH(4) = rH0
(4) + bI,                     (5) 

 
 (4)  

rH0
(4) -

 f
0 -, , 

2 , . ., 298.15 ), f
0 

2 , , 298.15 ), 
 [8],  

  -
: 

f
0 (Ala-, , 2 , . ., 298.15 )= f

0 (HAla ± , 
, 298.15 )+ f

0 -, , 2 , 298.15 )+ rH0(4)– 
– f

0 
2 , , 298.15 ) == -604.17 – 230.07 –  

–2.46 + 285.84 = -550.9±2.25 .       (6) 
-

 HAla± : 
fH0(HAla ± , , 2 . ., . ., 

298.15 ) = f
0 (Ala-, , 2 , . ., 298.15 ) – 

 – disH0(HAla ± , 298.15 ) =                   (7) 
= -550.9 – 45.54 = -596.4±2.26 . 

-
-

,  
, -

.  
 

: 
fH0(HAla ± , , 2 , . ., 298.15 ) = 

= -596.15±2.4 . 
-

 H2Ala+ : 
fH0(H2L ± , , 2 , . ., 298.15 ) = 

= f
0 (HL ± , , 2 , . ., 298.15 ) –  
disH0(H2L+, 298.15 ) = –596.4 – 3.390 =  

= –599.8±2.26                   (8) 
 

 L  
 ( . 3), -

  
 

L ,  
 

. 
 

 3 
 L-  

 
) 

Table 3. Standard enthalpies of formation of L-alanine 
and products of its dissociation in aqueous solutions 

(kJ/mol) 
-
  fH (298,15 ),  

HL  

 

 

H2L+ 

 

L  

. 
, 20 100 2  
,  2550 2  

, 2 , . ., 
. . 

, 2 , . ., 
. . 

, 2 , . . 

-602,4 
-595,9 
-595,7 

-596,15±2,4 
 

-599,8±2,3 
 

-550,9±2,3 
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, ,  
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-
 ( ) [8],  
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-
-

  [11]. -
-

.  -
-
-

,  
 

 [11]. -
, 
-

 kH  15%.  

0,0 0,2 0,4 0,6 0,8 1,0
0

2

4

6

8

10
r0(H

2
) 102, 

(2- )

1

2

 
.  4  (1)  4  

(2)  2- , =298 , -
 2  [12,13] 

Fig. Dependence of the rate of hydrogenation of 4-nitroaniline (1) 
and 4-nitrophenol (2) on the solvent composition of 2-propanol-
water, T = 298 K, the average size of catalyst particles is 2 µm 

[12,13] 
 

-

 4  2- . -
, -

 ( 2 = 0.07÷0.75),  
 

[12, 13]. 
 
 

-
-

,  
. ,  

  
2- -

,  
-

 [14]. -
,  

 
.  

. 1  
 ( ),  

( )  
 -

 (ri)  
 [15].  

-
 [16-17].  

, .1, 
,  

 (  I) , -
-

 (4-  4-
),  

 
.  

, -
 (  II), -

 1 
  -

  [15-17] 
Table 1. Effect of solvent composition on shifts of anodic potential of catalyst and on the reaction rate of hydrogena-

tion of para-isomers of substituted nitrobenzene [15-17] 
  I* II** III*** 

  , 
 ri, 3  , 

 
ri, 

3  
, 
 ri, 3  

 
 0.25 440 10.0 350 3.0 190 2.8 

 0.20 410 10.5 470 5.2 240 0.0 
 0.00 200 6.5 300 3.4 140 2.6 
 -0.18 170 5.5 230 3.9 120 2.8 
 -0.38 260 3.0 180 1.8 130 2.0 
 -0.65 140 2.0 280 3.7 100 2.0 

: I *–  (50 . % ), II**- -N  (50 . % , 0.1 ), III*** - -HCl 
(50 . % , 0.1 ) 
Note: I *– ethanol-water (50 vol.% alcohol), II **- ethanol-water-NaOH (50% vol. alcohol, 0.1 M), III *** - ethanol-water-HCl (50 
vol. % alcohol, 0.1 M) 
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 (  III),  
 
 

-
. , , 

 
-

 I,  –  III. 
-

, ,  
-
, 

 – 
 4-  4-  

.   
 [15-17],  

-
 

.  
 
 

 [10].  [18],  
-
 

 N - O. -
,  

-
 [19] ,  

 
-

.  
. 1, -

 
-
-
 

, .  
. 2 -

 
-

 4  4  (  
) ( ),  ( s)  

 (k )  
 4 -
 2-  (0.68 . )  

. -
,  

 2-
 

 k  
,   s  k  s -

.  
, -

 
-

 
.  

 
 2 
-

 4-   
4- , -

 
 

Table 2. Effect of solvent composition on the reaction 
rate constants of hydrogenation of 4-nitrophenol and 4-
nitroaniline on skeletal nickel, solubility and the shift of 
K-bands in the EAS of the solutions of these compounds 

 ,  s, 
/100 3 k , -1 

4-  
2-  –  –  

(0.01 ) 53  1 40  2 148 

2-  –  57  1 37  1 84 
2-  –  –
CH3COOH (0.01 ) 59  1 38  1 45 

4-  
2-  –  –  

(0.01 ) 119  2 – 39 

2-  –  26  1 – 58 
2-  – – 
CH3COOH (0.01 ) 29  1 – 17 

 
 [20],  

-
. .2, 

 4 -
 

-
,  

 
-

. , -
,  4 -

. 
  -

 4  
-

.  
 4 ,  

 4  2-  
-

. -
 4 -

 
. , -

 4 -
-
-

 –  1,5 . , -
 4 -

-
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Table 1. Structure and catalytic activity of samples 

 
. , % 

 
-

 ( 3 )  
-

,  220°  
1 CuO – 52; ZnO - 32; Al2O3 - 16 53,7 

2 CuO – 42; ZnO - 42; Al2O3 - 15; 
La2O3 – 1 54,7 

3 CuO – 42; ZnO – 42; Al2O3 - 14; 
La2O3 – 2 55,1 

4 CuO – 42; ZnO – 42; Al2O3 – 
15; Ce2 3 – 1 55,4 

5 CuO – 42; ZnO – 42; Al2O3 – 
14; Ce2 3 – 2 55,8 

6 CuO – 42; ZnO – 42; Al2O3 – 
15; Sm2O3 – 1 56,5 

7 CuO – 42; ZnO – 42; Al2O3 - 14; 
Sm2O3 - 2 57,6 

 
. 

-
-
 

CuO - 42; ZnO - 42; Al2O3 - 16 56,5 

 2 
,  

Table 2. Contents of by-products in the condensate, mg/L 

 
 

 

   

1-
 

1-
 

 

1 15,7 1,64 1,05 0,02 0,91 0,59 19,91 
2 3,0 1,13 0,88 - 0,21 0,23 5,59 
3 2,6 1,14 0,79 - 0,15 0,16 4,84 
4 2,4 1,34 0,77 - 0,11 - 4,62 
5 2,1 0,85 0,69 - 0,08 - 3,72 
6 1,9 1,02 0,73 - 0,12 - 3,77 
7 1,6 0,40 0,52 - - - 2,52 

 
. 
-
 

16,0 2,83 1,31 0,41 0,69 0,89 22,13 
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 -0,640  -0,520 , -0,770  
 -0,688 , -1,180  -1,076 .  

-
 (II) -

 I,E ,  
, -
. -

,  CuII(mono-Py[3]P) -

-
 ( ) : 

 ( )  
 ( )  (L L-), -

 (L- L2-)  
(L2- L3-)  ( . 2).  

, ,  
 

= -0,399  ( . 1), -
 Cu2++e  Cu+. 

 
 1 

 c .  
 V=0.020 ·c-1 

Table 1. Values of redox potentials for the electrodes with investigated compounds. The scan velocity of potential is 
V=0.020 V·s-1 

 

  
Mn+ (n-1)+ 

 I 
L- 

 II 
L- L2- 

 III 
L2- L3- 

E , 
 

E , 
 

Ered/ x, 
 

EI , 
 

EI , 
 

EI
red/ox, 

 
EII , 

 

EII , 
 

EII
red/ox, 

 
EIII , 

 

EIII , 
 

EIII
red/ox, 

 
H2 mono-Py[3]P - - - -0.861 -0.600 -0.731 -1.065 -0.727 -0.896 -1.233 -1.160 -1.196 
uII(mono-Py[3]P) -0.459 -0.338 -0.399 -0.838 -0.595 -0.717 -1.087 -0.729 -0.908 -1.222 -1.147 -1.185 

II(mono-Py[3]P) 0.168 0.324 0.246 -0.716 -0.565 -0.640 -1.107 - - - - - 

ClFeIII(mono-Py[3]P) -0.340* 
-0.860 

-0.240* 
-0.550 

-0.290* 
-0.710 -0.710 -0.340 -0.,530 -1.030 - - - - - 

: * -  
Note: * - values of potentials at introduction to system of molecular oxygen 
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Py[3]P.  0.020 ·c-1: 1- Ar,  

2-  
Fig. 2. I,E-curves for the electrode with Cu(mono-Py[3]P. The 
scan velocity is 0.020 V·s-1: 1- Ar, 2- complete saturation of 

electrolyte by molecular oxygen 
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Table 1. Diffusion-kinetic characteristics of intercala-
tion process of Bi into Cu from Bi(NO3)3 solution after 

treatment of solution in magnetic field 
CBi(NO3)3, 
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Table 2. Diffusion-kinetic characteristics of alloys formation process on copper and lead substrate at different time 

of preliminary treatment of Bi(NO3)3 solution in magnetic field 
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BiPb 6,80 9,75 5,96 3,40 4,75 2,90 2,70 5,00 3,05 2,10 2,35 1,57 
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Fig.. 1. Potentiostatic i-t curves for alloys obtained after Bi(NO3)3 
solution preliminary treatment in magnetic field during 10 min 
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Fig. 2. Dependence lg i - lg t for alloys obtained after Bi(NO3)3 
solution preliminary treatment in magnetic field during 10 min 
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Fig. 3. No-current time-potentiograms for alloys obtained after 
Bi(NO3)3 solution preliminary treatment in magnetic field during 
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Table 1. Factors of distribution of p-cymene 
hydroperoxide at its extraction from a reagent with the 

various solvents. The content of p-cymene 
hydroperoxide in initial reagent is 23 %. Temperature 

is 20 º . Ratio of reagent:extragent is 1:1 on mass 

-
 

. -
, % . 

10 15 20 25 30 35 40 
 * 1,62 1,51 0,43 0,34 0,32 0,33 

 * * 0,18 0,26 0,15 0,11 0,072 
-

 * * 0,073 0,075 0,080 0,13 0,083 

 * * 0,14 0,15 0,093 - - 

 0,052 0,084 0,13 0,13 0,11 0,10 0,065 

-
 * * 0,042 0,072 0,081 0,060 - 

:  
Note: mixture is not laminated 
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Table 2. Change of distribution factors as a function of 
p-cymene hydroperoxide content in a reagent (condi-

tions are resulted in Table 1) 
, % .  . 

10,2 0,9 
15,3 1,0 
23,1 1,5 
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 (99 %)  
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Table 3. Materials balance of process fivefold extraction 
of reagent with extragent. Ratio of reagent : extragent is 
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Table 4. Results of liquid phase oxidation of originally 
taken p-cymene and isolated after carrying out extrac-
tion of p-cymene hydroperoxide. The catalyst: N-hyd-
roxyphthalimid (2.44 % mas.). Reaction time is 90 min 
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Fig. 1. The dependence of coefficient mt on electrolyte concen-
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Table 1. Latex particle size distribution for seed (buta-
diene-styrene-butylacrylate) copolymer 
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Table 2. Latex particle size distribution for latexes of 
grafted carboxylic (butadiene-styrene-butylacrylate-

methacrylamide) copolymers 
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Fig. 2. Dependence of the number (a) and total surface square ( ) 

of latex particles for the graft carboxylic (butadiene-styrene-
butylacrylate-methacrylamide) copolymers on polymer yield:  
1 – data for latex saturated by sodium alkyl benzene sulfonate;  

2 – data for latex saturated by surfactant combination 
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Fig. 1. The formula of acids under study: a  stearic acid,  oleic 
acid,  linoleic acid, -linolenic acid, -linolenic acid 

 
 1 
 

Table 1. Formation energy of fatty acids radicals 

 
 

,  
 

 H 

E  
 H, 

 

 11 401 

 11 355 

 
8 361 
11 297 
14 361 

 

8 354 
11 297 
14 306 
17 353 

 

5 355 
8 307 
11 303 
14 356 

 ( -
) -

 
-

. ,  
 

 n -  
.   

,  -
-

, -
-

, -
. 

 
 

 “ ”.  
  -

 
-

,  
. 2. , -

-
, , ,  

-
. 2  

, -
,  

.  
 

,  
. , , -

, 
, 

.  
8 14  

. , 
 
 

,  
-

. 
-
-
 

, -
 

17. -
-

 « -
 – » -

 
-
. 
 

 

 

 

 

 



80   2012    55  .  11 
 
 
 

-
. . 2.  

-
 -  

 26 -
 35  -

.  
-

, -
,  

-
.  

 
. 2. -

11,  - ,  - 11 
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Table 1. The dependence of static strength of granules 

of complex fertilizers on granulometric composition and 
amount of applied fusion cake 

 
 

 
   

, 
/

 

, 
, , 

 
2,00 2,25 2,50 2,75 3,00 

1 -1 0,225 4,08 4,51 5,18 5,69 6,15 
1.1  0,450 3,68 4,16 4,77 5,33 5,89 
1.2  0,670 3,27 4,02 4,52 5,09 5,65 
1.3  0,900 2,98 3,42 4,15 4,73 5,38 
2 -1 0,225 3,98 4,63 5,21 5,70 6,27 

2.1  0,450 3,56 4,25 4,93 5,51 5,96 
2.2  0,670 3,22 3,94 4,65 5,20 5,65 
2.3  0,900 2,78 3,49 4,21 4,75 5,59 
1 -2 0,18 4,42 5,11 6,01 6,34 7,12 

1.1  0,36 4,14 4,78 5,64 5,95 6,84 
1.2  0,54 3,63 4,32 5,20 5,68 6,41 
1.3  0,72 3,27 4,00 4,80 5,45 6,20 
2 -2 0,18 4,18 4,68 5,39 6,00 6,78 

2.1  0,36 3,96 4,22 5,01 5,71 6,41 
2.2  0,54 3,52 3,94 4,68 5,42 6,12 
2.3  0,72 2,95 3,60 4,30 5,10 5,90 

-
   2,78 3,05 3,29 3,51 3,77 

-
   1,03 1,11 1,14 1,21 1,26 

 
-

, -
   

, , 
-

.  
-

,  
. 2. 

 

 2 
 ( )  

Table 2. Dynamic strength (abrasion) of granules 
 

, 
 

, % . 
-

   
-1 -2 

10 0,40 0,55 0,38 0,32 
20 0,80 0,91 0,74 0,69 
30 1,05 1,07 1,01 0,95 
40 1,20 1.21 1,18 1,11 
50 1,70 1.73 1,67 1,63 

 

. 2 , -
 ( ) , 

, -
.  

 
 ( ,  
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Table 3. Dependence of various properties of complex 

mineral fertilizer on the amount of applied fusion cake 

  
 

 
 

 
-

 
, 

/
  

, 
/

3  

 
 

, 
 

 
-

, 
 

, 
/

3 

1 -1 0,225 870 23,9 145,2 1,6540 
1.1  0,450 830 24,1 141,3 1,4213 
1.2  0,670 800 24,3 139,5 1,2724 
1.3  0,900 775 24,5 135,5 1,2412 
2 -1 0,225 855 23,9 144,9 1,6340 

2.1  0,450 835 24,0 141,1 1,4115 
2.2  0,670 805 24,2 139,2 1,2702 
2.3  0,900 775 24,5 135,1 1,2398 
1 -2 0,18 865 25,7 141,4 1,5390 

1.1  0,36 840 25,7 139,3 1,3138 
1.2  0,54 825 25,6 137,1 1,2685 
1.3  0,72 815 25,6 134,4 1,2346 
2 -2 0,18 870 25,6 141,1 1,5317 

2.1  0,36 850 25,5 139,0 1,3114 
2.2  0,54 840 25,5 136,7 1,2661 
2.3  0,72 820 25,5 134,0 1,2327 

  - 934 22,6 132,3 1,2182 
  - 609 20,1 170,2 1,8000 

  
 - - - 776,0 1,9900 

 

-
. 

-
,   

,  
, -

 3,0  775 3 -1)  815 3 
-2),  

 (609  934 3 -
).  ,  -

 
 17% , , 

 20% , ,  
-

. 
 

 24-25 -1 
 26 -2, -

 45 , -
,  

.  
-1 -

 135-145 , -2 134-141  
-

,  -
, -1  

 
. 

-
 

-
 1,2412 3   1,2346 3  -1  

-2 . 
  

 4 
 

Table 4. Dependence of various properties of complex mineral fertilizer on the granulometric composition  
 
    ,  

2,00 2,25 2,50 2,75 3,00 

 
, 3 

1 -1 794 788 785 781 775 
2 -1 792 787 782 778 772 
1 -2 860 845 838 825 815 
2 -2 858 850 835 820 820 
  976 963 952 943 934 
  618 616 614 611 609 

-
 

, -
 

1 -1 23,7 23,9 24,1 24,3 24,5 
2 -1 23,7 23,9 24,1 24,3 24,5 
1 -2 26,6 26,4 26,1 25,9 25,6 
2 -2 26,3 26,1 25,9 25,7 25,5 
  21,9 22,1 22,3 22,5 22,6 
  36,8 36,8 36,9 36,9 37,0 

-
-

., 
-1 

1 -1 10 12 14 16 19 
2 -2 9 11 13 15 17 
  7 9 11 13 15 
  8 10 12 14 16 
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Nova 1200e Quantachrome.  
(S ) ,  

 (V ) – t-  
,  (D ) – 

-
.  (V ) 

-
,  0,995. 

 

 300   -
  10-3 . .   4 .  

-
. -

, 
-
 
 

-
. -

 0,5  
 1:1. -

-
 

 2  600ºC.  
 
 

 1 . %.  
-
 

, -
  

. -
 

Spekol 1500 UV VIS Spectrophotometer Analyti-
kjena  460 . -

-
 10 ,  (3 % 

)  – -
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C14H14N3O3SNa  + 43H2O2  =  14CO2 + 3HNO3 + 
+NaHCO3 + 48H2O. 
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Table 1. Textural characteristics of carriers and catalysts 

 
  
 

S , 
2  

V , 
3  

V , 
3  

D , 
 

Al2O3 257,7 0,311 0,009 3,75 
Co-Ce- / 

Al2O3 
213,8 0,323 0 3,92 

5,34 
 533,8 0,763 0 6,05 

Co-Ce- / 
 558,8 0,794 0 5,47 

 227,6 0,873 0,021 12,14 
Co-Ce- / 

 221,4 0,842 0,016 11,27 
12,15 

-
 298,5 0,520 0,025 6,92 

Co-Ce-O/ 
-
 

298,4 0,524 0,023 6,81 

 
. 1 -

-
l2 3  77 , -

 
. -

-
,  -

: 3,92  5, 34 .  
 

, -
. 1. 

 
 
 

. 2.  
-

, .  
,  

 
. -

-
 CoCeO/Al2O3  42 %, 

,   
-

,  30-33 %,  

. -
,  

, -
, . 

 

 
. 1.  77  ( ) -

-
 ( ) : 

;  
l2 3 

Fig. 1. The isotherms of nitrogen adsorption at 77 K (a) and the 
differential distributions of pore volumes on  pore diameters ( ) 
for aluminium oxide and the catalyst on its base:  the top curve  

virgin aluminium oxide; the bottom curve  Co-Ce-O/Al2O3 
 

 
. 2. -

 
: Al2O3, , ,  

 ( ) 
Fig. 2. The dependence of transformation degree of methyl orange 
by hydrogen peroxide on the contact duration and on the type of 

the catalyst carrier: Al2O3, KSS, , amorphous aluminosilicate 
(curves from top to down, respectively) 

 

,   
-
-

0

50

100

150

200

250

0 0,2 0,4 0,6 0,8 1

P/Ps

a,
 

3 /
0

0,04

0,08

0,12

0,16

0,2

0 5 10 15 20

D, 

dV
/d

D
, 

3/
dV

/d
D

, 
3 /

 

D,  

   

 



88   2012    55  .  11 
 
 
 

-
. -

-
2+  
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,  0,01 , -
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-
, ,  
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 [11]. 
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, , -
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, , ,  30 -
 

. , , 
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-

,  
 106-109 -1 -1 [12]. -

,  
,  

,  
2 2 ,  -

 
.  

 [13] -
. 

, 2 2 -
 25% 

-
,   67%  8% 

.  
-
 

2 2  
 30 

,  
 

. ,  1,5 -
 

2 2 -

 70%,  42%  
. 

, -
, -

 
,    

-  ,  -
, 

.  
 Co-Ce-O/Al2O3 -

 
.  

 (2  
)  

,  -
,  

,  
.   2  -

 
.  4 -

. -
,  

 2. 
,   

-
 Co-Ce-O/Al2O3 ,  

,  
-

 ( -
) -

-
. 

 

 2 
 
 

 Co-Ce-O/Al2O3  
Table 2. Characteristics of the process of methyl orange 
oxidation by hydrogen peroxide in the presence of Co-

Ce-O/Al2O3-catalyst 

 x, % 
 

2+ -
,  

 
Co-Ce-O/Al2O3 

71 0,015 

2  70 0,021 
3  66 0,034 
4  41 - 

: :  = 60 ,  
– 6, 2 ,  – 
10 ,  – 5  
Note: The conditions of the process: = 60 C, pH – 6,  2 h. 
of contact, initial concentration of the methyl orange – 10 
mg/l, content of the catalyst in the system – 5 g/l 

 

-
 ( , -

)  
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. 1.  

: 1 –  
 –  – ; 2 – ;  

3 – ; 4 – ;  
5 – ; 6 – ; 7 – -

; 8 –  
Fig. 1. The technological scheme of production of granulated 
sorbents on the base of peat: 1 – the reactor for preparation of 
paste of peat – water – mineral additive; 2 – extruder; 3 – the 

device for temperature measurement; 4 – thermocouples; 5 – dry-
er with a dense layer; 6 –electroheater; 7 – rotameter; 8 – gas 

pump 
 

 
. 2.  
Fig. 2. The photo of organic-mineral sorbent granules 
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. 3.  

: 1 – , 2 –  
Fig. 3. Change of time of buoyancy of sorbent granules as a func-

tion of mineral additive concentration: 1 – clay, 2 – plaster 
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Y1 – ,  ;  Y2 –  
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. ; Y3 – , ; 
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%; 3 – , .; 4 – , .; 5 
– , 3 . 

-
-
-

:  
 70 – 90 ;  

 2 – 4, . %;  15– 25, 
;  40 – 80, .;  30 – 

40, 3 . 
-

. 1  2. 

-
 

,  
-
-

, -
, -

: 
–  

:  
 

y1=0,018+0,002x1+0,004x2-0,014x3+0,008x4 -0,002x5; (1) 

 1 
 

Table 1. Matrix of planning and results of experiences in process of sorbents production on the base of peat and clay 

 
 

1 2 3 4 5 Y1 Y2 Y3 Y4 

 
 

 
 

 
-

 

 
 

 
 

 
 

 
 

 
  

 
 

  

 
  

30
 

 

 
  

60
 

 

  %  . 3  . 
 

. 
  . 

 
. 
 

. 
 

1 70 2 15 80 40 1,03 0,039 0,3 0,22 0,42 0,84 
2 90 2 15 40 30 1,006 0,017 0,36 0,51 0,59 0,91 
3 70 4 15 40 40 1,003 0,016 0,42 0,53 0,54 0,85 
4 90 4 15 80 30 0,996 0,056 0,54 0,53 0,53 0,9 
5 70 2 25 80 30 1,008 0,004 0,54 0,54 0,56 0,86 
6 90 2 25 40 40 1,012 0,004 0,43 0,5 0,52 0,91 
7 70 4 25 40 30 1,006 0,006 0,53 0,5 0,51 0,86 
8 90 4 25 80 40 1,039 0,005 0,72 0,54 0,54 0,9 

 2 
 

Table 2. Matrix of planning and results of experiences in process of sorbents production on the base of peat and plaster 

 
 

1 2 3 4 5 Y1 Y2 Y3 Y4 

 
-

 
 

 

 
-

 

 
 

 
 

 
  

 

 
  

 
 

  

 
 

30
 

 

 
 

60
 

 

  %  . 3  . 
 

. 
  . 

 
. 
 

. 
 

1 70 2 15 80 40 1.097 0,11 0,29 0,42 0,43 0,85 
2 90 2 15 40 30 1,102 0,031 0,38 0,47 0,52 0,9 
3 70 4 15 40 40 1,081 0,053 0,41 0,46 0,48 0,86 
4 90 4 15 80 30 1,126 0,12 0,52 0,44 0,49 0,9 
5 70 2 25 80 30 1,09 0,053 0,5 0,46 0,48 0,86 
6 90 2 25 40 40 1,074 0,007 0,45 0,49 0,54 0,91 
7 70 4 25 40 30 1,079 0,036 0,49 0,52 0,53 0,87 
8 90 4 25 80 40 1,123 0,057 0,6 0,5 0,55 0,89 
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y2=0,48+0,0325x1+0,0725x2+0,075x3+0,045x4 ;  (2) 

 
y3=0,52+0,02x1+0,006x2+0,007x3–0,01x4 –0,02x5; (3) 

  
y4= 0,88+0,026x1+0,004x3 –0,004x4;          (4) 

–  
  : 

 
y1= 0,057–0,005x1–0,0083x2–0,011x3 –0,007x4; (5) 

 
y2=0,48+0,0325x1+0,0725x2+0,075x3+0,045x4; (6) 

 
y3= 0,5+0,023x1+0,01x2+0,023x3 –0,015x4;    (7) 
  

y4= 0,88+0,026x1+0,004x3 –0,004x4            (8) 
 (1) – (8) 

,  -
 (4)  (8)  
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Fig. 4. Kinetics of sorbent capacity on oil. (a, mass fraction): 1 – 

with a clay additive, 2 – no plaster additive 
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Fig. 2. The ammonia concentration at the outlet (1) and synthesis 
column productivity (2) as a function of catalyst activity: 1,2 – 
column in a recycling scheme of synthesis unit, 1’,2’ – an indi-

vidual column with a constant gas composition at the inlet 
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. 3.  

: 1 - 2, 2 - N2, 3 - 
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Fig. 1. The scheme of the chamber of the centrifugal sprayer for 

the viscous fluid: 1 – lower disk, 2 – curvilinear blades 
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Fig. 1. The scheme of chamber of the centrifugal sprayer of vis-
cous liquid in the projection on the disk base plane: 1 – lower 
disk, 2 – projection of the curvilinear blades; 3 – the fluid flow 
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–  

 (  0,0478  1,8025 –1) 
 (  281,79  327,17 K).  

 
 

. 
 

-
 3  Å.   [(CH3)4N+N3

–] 
 [(C2H5)4N+N3

–]  
.» (Sigma-Aldrich) -

 
P2O5  90  °  

 48 . 
, -

-
,  

 0,1 . -
 0,5  3  

.  
-

 1,4- -
,  

, -
 [16, 17].  

 0,013 . 
-
 

.  
. 1  2.  

 1 
 (1) – -

 (2) 
Table 1. Vapor pressure in the methanol (1)-tetrame-

thylammonium azide (2) system 
,  ,  ,  ,  ,  ,  
m2 = 0,0632 m2 = 0,7172 m2 = 1,3226 

283,23 7,584 282,88 7,222 286,27 8,582 
291,52 12,025 285,70 8,480 294,46 13,237 
298,92 17,727 293,41 12,979 298,48 16,350 
310,78 31,680 298,63 16,982 308,35 26,629 
315,33 39,095 307,00 25,741 311,77 31,288 
325,52 61,193 318,60 44,070 325,07 56,894 

m2 = 0,0886 m2 = 0,7569 m2 = 1,5937 
282,18 7,164 282,99 7,254 287,09 8,761 
285,70 8,722 286,42 8,822 291,37 11,093 
294,21 13,874 294,51 13,694 299,45 16,963 
298,63 17,431 298,52 16,865 306,32 23,867 
307,00 26,436 308,19 27,196 317,16 39,616 
318,60 45,151 318,27 43,278 324,86 55,241 

m2 = 0,1163 m2 = 0,8431 m2 = 1,8025 
282,37 7,201 284,59 7,905 287,56 8,887 
292,32 12,524 287,17 9,139 293,69 12,431 
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299,48 18,195 295,16 14,083 301,71 18,858 
304,15 22,988 301,63 19,641 308,70 26,531 
316,33 40,805 319,48 45,445 318,60 41,926 
324,86 59,311 325,28 58,390 325,71 57,066 

m2 = 0,2369 m2 = 1,1707  
282,37 7,164 284,59 7,766 
292,32 12,461 287,17 8,982 
299,48 18,104 295,16 13,837 
304,15 22,870 301,63 19,307 
316,33 40,604 319,48 44,874 
324,86 59,019 325,18 57,588 

m2 = 0,3506 m2 = 1,2233 
283,27 7,507 287,16 8,952 
285,77 8,569 291,90 11,620 
294,26 13,686 300,33 18,062 
298,70 17,241 305,88 23,803 
313,00 34,713 321,16 48,269 
318,66 44,995 326,26 60,125 

: m2 -  
-1) 

Note: m2 – salt molality (mol kg-1) 
 2 

 (1) – -
 (2) 

Table 2. Vapor pressure in the methanol (1)-tetraethyl-
ammonium azide (2) system 

,  ,  ,  ,  ,  ,  
m2 = 0,0478 m2 = 0,4326 m2 = 1,0745 

282,47 7,258 283,06 7,362 286,64 8,665 
292,81 12,876 289,94 10,822 290,79 10,893 
299,16 17,948 302,12 20,429 299,16 16,921 
306,87 26,318 312,19 33,185 307,24 25,271 
316,69 41,602 319,70 46,642 319,64 44,829 

325,24 60,426 324,81 58,238 325,17 57,035 
m2 = 0,0779 m2 = 0,5644 m2 = 1,1738 

281,79 6,974 285,54 8,412 286,60 8,589 
290,53 11,388 292,03 12,025 293,96 10,922 
297,08 16,113 300,24 18,454 296,52 14,781 
305,97 25,158 309,77 29,408 307,19 25,077 
317,19 42,486 317,65 42,265 320,64 46,582 
322,46 53,613 324,12 56,122 325,14 56,606 

m2 = 0,1061 m2 = 0,6946 m2 = 1,3699 
282,95 7,451 285,16 8,168 287,65 8,964 
293,17 13,125 290,59 11,038 292,22 11,553 
298,73 17,506 297,28 15,739 301,03 18,280 
304,11 22,961 306,71 25,253 309,67 27,915 
315,18 38,735 318,74 44,039 321,56 47,967 
326,06 62,429 325,17 58,269 325,96 57,943 

m2 = 0,1957 m2 = 0,8303 m2 = 1,5637 
282,56 7,248 287,46 9,214 288,06 9,084 
289,81 10,901 292,14 11,903 294,23 12,703 
296,05 15,180 300,23 18,142 299,94 17,103 
304,72 23,531 309,68 28,816 307,12 24,442 
314,86 38,001 315,92 38,493 319,71 43,738 
327,17 65,401 326,17 60,397 326,38 58,392 

m2 = 0,3256 m2 = 1,0721  
282,95 7,360 286,65 8,680 
287,45 9,492 289,93 10,410 
298,34 16,972 296,28 14,605 
307,15 26,295 310,06 28,935 
320,16 47,877 316,58 39,107 
326,27 62,302 324,34 55,019 

: m2 -  
-1) 

Note: m2 – salt molality (mol kg-1) 
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Table 1. Parameters of eutectic and peritectic composi-

tions in binary and ternary systems 

  
 

-
, . % -

, C 
KF KBr KVO3 

KF–KBr[4]  40.0 60.0  580 
KBr–KVO3[5]   19.0 81.0 477 

KF–KVO3[6] 
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12.0 
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33.37 
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11.0 
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. 1)  ( . 2). 

 
 2 

 KF–KBr–KVO3 
Table 2. Phase equilibria in system KF–KBr–KVO3 
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e3EPe1KBr  KBr 

e2EPp  K3FVO3 
e2Ee3KVO3  KVO3 

 
e1P  KBr+KF 
pP  K3FVO3+KF 
EP  K3FVO3+KBr 
e2E  KVO3+K3FVO3 
e3E  KVO3+KBr 

 
E  KBr+KVO3+K3FVO3 
P  +KF K3FVO3+KBr 
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 [8] -
 1845,0 . 

-
 KF–KBr–KVO3 -

-
. 

-
 « -

» 



126   2012    55  .  11 
 
 
 

 « -
». 

 
 «  

»  2009-2013 . 
 

1. ., .  
. . . 1988. 192 .; 

Delimarskiy Yu.K., Barchuk L.P. Applied chemistry of 
ionic molten electrolyte. Kiev. Naukova dumka.1988. 192 p. 
(in Russian). 

2. ., ., ., 
. // . . . . 

2011. . 54. . 12. . 26-29; 
Malysheva E.I., Garkushin I.K., Gubanova T.V., Frolov 
E.I. // Izv. Vyssh. Uchebn. Zaved. Khim. Khim. Tekhnol. 
2011. V. 54. N 12. P. 26-29 (in Russian). 

3. ., . // .  
12.04.77  1372–77. 68 c.; 
Trunin A.S., Kosmynin A.S. // Dep. VINITI1 2.04.77  
N 1372–77. 68 p. (in Russian). 

4. .  / . 
.. . 10. . 2. .: . 1981; 

Thermal constants of substances. Handbook. / Ed. by 
Glushko V.P. V.2. N 10. M.: VINITI. 1981 (in Russian). 

5. ., . // . .- . .-
. . . . . 1953. . 2. . 1. 

. 45-47; 
Volkov N.N., Dubinskaya L.A. // Izv.  Phys.-Khim. nauch.-
issled. Inst. pri Irk. gos. un-te. 1953. V. 2. N 1. P. 45-47 (in 
Russian). 

6. . . 1. /  
. . .– .: . 1961. 

588 .; 
Handbook on melting the salt systems. V. 1. / Ed. by 
Voskresenskaya N.K. M.-L.: Izd-vo AN SSSR. 1961. 588 p. 
(in Russian). 

7. .  .  III  /  .  
., . .: . 

1977. 204 .; 
Diagrams  of  melting  the  salt  systems.  Part  III.  /  Ed.  By  
Posypaiyko V.I., Alekseeva E.A. M.: Metallurgiya. 1977. 
204 p. (in Russian). 

8. ., ., . -
 

. .: . 1984. . 99; 
Vasina N.A., Gryzlova E.S., Shaposhnikova S.G. 
Thermophysical properties of multicomponent salt systems. 
M.: Khimiya.1984. P. 99 (in Russian). 

 
 

 
 
 

  



  2012    55  .  11 127 
 
 
 

 

  55  (11)                                       2012 

 
 544.022.21"501":378.147 

.  

  
) 

) 
e-mail: valtalanov@mail.ru 

. -
,  « -

 – -
». -

.  

: , , ,  

, 
 1889 , . -

: « ,  
,  

:  
.  

, 
: 

 –  
",  -

 
-

,  
,  

-
» [1]. « » 

-
. , 

-
,  

 
. , 

 
 

. -
 

-
. -

-
.  

.  
 
 

-
-

.  

, , 
-

. -
, -

,  
.  

, -
-
-

. -
-

 f(z) = f(z+T),  f – -
, z –  

,  –  f.  
 « » -

,  ( -
)  

 (  
), -

.  
,  

. , 
, -

. , 
 

. -
,  

,  
-

, , ,  
. -

-
. , -

, -
. , -

-



128   2012    55  .  11 
 
 
 

, -
. -

.  
, ,  

. , -
 –  

, -
. 
-
 

.   –  ,   " -
".  

. -
,  

. , -
 

: -
,  
,  

 
. -

-
. 
.  « -

»  ,  ,  .  
 [2].  

-
.   [3].   

 
-
-

,  
 

.  
», « », « » . 

-
.  

 
-

. , -
,  « -

» . .  
 

, , 
, -

 
.   –  -

 – -
, -

.  ( -
, 

), 
 (  « -

»  « » – 
 « » -

-
 d-  f -

),  (  
,  

, ). 
 « » –  

-
. -

 
. , -

 
 – -

,  
– .  –  

-
, . -

 
, -

-
 –  [4]. 

. -
 

. -
: « -

-
, ,  

, ,  
». -

 
,  

. ,  
.  

 
-

. , , -
 

 d-  f-
. 

 
.  

.  
-
-

 ( ) -
, . 

 « » -
-

, « »  « »  
. ,  

: «  
 " " -

». ,  4- -
 19   36   

 
-



  2012    55  .  11 129 
 
 
 

 « » , -
, -

 20   30.  
,  

», « »  
.  

-
.  

-
. , -

 
-

.  
 

: . 
 –   « »  -

-
,  

. -
,  

 – .  
 

 –  
-

.  
 

: « -
, -

-
, -

, – ».  
, -

,  
 

,  
-

.  
-

 s-  p . 
,  ,  -

 
-

 [5].  
.  

, -
-
 

. -
,  

 
,  

 
. , -

 
-

: -
.  

-
. ,  

 
» : -

.  
, -

, -
: Li – Mg, Be – Al, B – Si.  

-
, -

, , 
, , -

.  
, , 

.  
.  

 
. -

 
 – , . -

-
.  

 
-
-
-

, -
, .  

 

1. .  
. // .: . -

. .: . 1958. 830 c.; 
Mendeleyev D.I. Periodic low of chemical elements. // In 
book: Periodic law. The basic articles. M.: S USSR. 1958. 
830 p. (in Russian). 

2. . .  .:  1997.   
C. 34-35;  
Budanov V.G. Leonardo  da  Vinci  of  the  XX  century.  M.:  
1997. P. 34-35 (in Russian). 

3. . -
. 

// .: . .: 
. 1976. C. 116-160; 

Schukarev S.A. Some prospect of predictions of properties 
of the superheavy elements not opened still. // In book: Pre-
dictions in the doctrine about periodicity. : Nauka. 1976.  
P. 116-160 (in Russian). 

4. . //  CYCLES. . 2000. 
. 3. C. 94-97; 

Talanov V.M. // CYCLES CYCLES. Stavropol. 2000. V. 3. 
P. 94-97 (in Russian). 

5. . -
. .: . 1992. 

312 c.; 
Korolkov D.V. Electronic structure and properties of com-
pounds of intransitive elements. S.Peterburg: Khimiya. 
1992. 312 p. (in Russian). 



130   2012    55  .  11 
 
 
 

 372.854 

. , . , .   

  
 

) 
e-mail: juliaushakova@rambler.ru 

-
.  

,  
-

, . 
 

, ,  
. 

: , , -
, , , , 

, ,  

-
-

.  
-
-

, -
-

, -
. -

-
, , -

, . 
 
, 

,  
.  – 

 
 

 [1,2]. 
 
 

-
 

, -
 

. 
-

,  
 ( ),  

.  
 

,  
, , -

, . 

, 
 

-
. -

, -
 « -

», , -
-

.  
 

, -
:  

, , -
, -

, -
, , -

-
. -

. 
-

, -
-
 

-
,  

,  
. -

 
 

-
. -

-
-

, -



  2012    55  .  11 131 
 
 
 

. -
, -

 
. -

. 
-

. -
 

. 
-

.   
-

, .  
, -

. 
 

:  
 –  

, 
 

, -
, 

,  
. ,  

,  
,  

-
-

 (10-15 )  
. 

-
 
 

: 
- , -

; 
-  

,   -
; 

-  
-
-

; 
- -

; 
-  

,  -
. 

,  
-

,  
, -

. 
-
-

, -
-

.  
 

. -
 
 
 

, -
-
 

. 
 [3],  

 
. 

, , -
.  

,  
.  

-
. 

, -
-

,  
: -

, ,  
 [4]. 

-
 

 [5,  6,  7]  -
-
 

. 
 « -

.  
,   I»  [5] -

-
 

.  
-
 

,  
 « », « -

», « », -
-

. 
,  -

 ( , ,  
.) -

-
, -

-
. 

-
,  



132   2012    55  .  11 
 
 
 

, -
, , -

. -
 ( -

)  
 

, -
-

, -
. -

: -
 

,  
.  

-
 

.  
, -

-
-

. 
 

1. -
-

 240100 « -
»  « »; 

Federal State Educational Standard of Higher Professional 
Education in the direction of training 240100 "Chemical 
Technology" qualification "Bachelor" (in Russian). 

2. -
-

 240700 « » -
 « »; 

Federal State Educational Standard of Higher Professional 
Education in the direction of training 240700 "Biotechnolo-
gy" qualification "Bachelor" (in Russian). 

3. ., ., . -
. . I: . . . 

. . . 2002. 112 .; 
Malygin E.N., Frolova T.N., Chvanova M.S. Engineering 
pedagogy. Part I: Textbook. Tambov Univ. State. Technical. 
Press. 2002. 112 p. (in Russian). 

4. ., . -
. .: « -

» . 2003. 50 .; 
Mashkova Z.D., Krepkaya T.P. Activation of the cognitive 
activity of students. M: Publishing house "Vocational" IPR 
ACT. 2003. 50 p. (in Russian). 

5. ., ., . -
. -

.  I. . : 
. 2010. 94 .; 

Ushakova Yu.N., Kalinina L.A., Fominykh E.G. Work-
shop on Physical Chemistry. Examples of solving multivari-
ate  problems.  Part  I.  Kirov:  Univ  VyatGU.  2010.  94  p.  (in  
Russian). 

6. ., .  
. . -

. : . 2010. 58 .; 
Rykova T.S., Golovanova T.A. General and inorganic 
chemistry. Examples of problem solving. A manual for self-
study. Kirov: Univ VyatGU. 2010. 58 p. (in Russian). 

7. . . 
. -

: . 2010. 53 .; 
Shirokova G.I. Physico-chemical methods of analysis. 
Guidelines for laboratory studies. Kirov: Univ VyatGU. 
2010. 53 p. (in Russian). 

 
 

  
 
 
 

 

 371.623+004.85 
.   

 
 
 

) 
e-mail: vcmsao13@mail.ru 

, -
-
-

. 

: , ,  

 
-
-

. -
, .  

,  



  2012    55  .  11 133 
 
 
 

, -
. , -

 
, . -

-
. -

-
, 
 

.  
, -

 
,  

, ,  
, , 

 – -
 

 [1]. 
-
-
 
 

.  
-

    -
 

.  
,  

-
 

.  
 

 1 . ,  
,  

-
:  N  

 ( ),  
 501Evatec ( ),  

 
4200-SCS ( ),  
FINEPLACER "Lambda" ( ), -

 RHTH 20/150 ( ), -
 « » ( ) .  

-
, 

 «  
», «  

», «  
 

», «  
-

», «  
-
 

», «  

-
» . 

-
-

, -
, -

 
,  

. -
,  -

 
 

. -
,  

. -
 
 

-
, , -

. 
 

, -
,  

 
,  

.  
 

,  
. , , -

-
, ,  

, , , 
 

, -
.   

 
. 

 
 

-
-

. -
-
-

, -
 

. 
-
-
 

,  
-

,  
-

, -



134   2012    55  .  11 
 
 
 

-
 – -

 
-

. 

 

1. . // . 
2009.  5. . 75–77; 
Yasyukevich L.V. // Advances of modern natural science. 
2009. N 5. P. 75–77 (in Russian). 

 
 

 
 
 
 
 

 

 

 

.  

  
.  

. . ,  
. . , . ) 

e-mail: rybalchenko.vladimir@yandex.ru 
 

 
-

,  
,  

.  
, -

. -
  -

, -
 « » -

. 
-
 

.  
 

, -
, -

, ,  
-

. 
 

. .  
-

.  80  
-

. . .  
-

.  
-

.  
 

-
, . .  

-
,  

, -
,  

, -
.  

 
-
 
 

. , -
 – -

, -
-

, -
. 

 
 
 

. -
 

-
. .   

-
-

. , 
,  

,  
. ,  



  2012    55  .  11 135 
 
 
 

-
,  

. 
, 
. 

. , -
-

, -
 

, -
. -

 
. . -

: 
- , 

 
; 

- -
, ; 

- ; 
-  

. 
-
, 
-

, -
, , -

-
.  

-
. .         

. , -
,  

-
-
-

.  
- -

 – ; 
- -

; 
-  

-
; 

-  
. 

, -
 ( ,  

, ,  
,  

) -
 (  Power Point). ,  

. , 
, -

, -

-
, -

. -
-

, -
, , -

, , -
,  

.  
-

, -
. 

-
 

. -
-

.   
. -

-
, -

,  ,  
, .  

 
.  

-
. 

,  
, -

, -
, -

 – -
-

.  
-
-

, -
, -

,  
.  -

-
,  

-
. 

 
-

 ( )  
. ,  

, -
-

. -
, 
 

. -
 
 



136   2012    55  .  11 
 
 
 

.  
-
-

. 
 
 
 

-
 
 

, -
, -

.  
. 
 

, -
, , -

-
-

.  
,  

 
-
 

-
.  

 
, , ,  

. 

 
  



  2012    55  .  11 137 
 
 
 

 

  55  (11)                                       2012 

 
 
 

 

(1938 – 2012 .) 

 
19  2012 . 

-
, , 

-
-

. .  
, -

 
 
 

.  
-

 24 
 1938 .  

). -
 

-
-

 (  – -
), 

 1960 .  
.  

 
. . -

 
,  

,  
. 

 Alma 
Mater:  1962 , -

 
,   1987  ,   

, -
.  

, -
 

.  
-

, -
, . -

 30 , 
4  ,  ,  -

 – 
. 

-
. -

 –  
-

.  
 400 -

, -
, , -

-
.  – 

 
: « -

»  (1985  .),  « -
» (1991 .), 

-
» (2001 ., 2007 .), 

-
 

» (2004 .), « -
» (2007 .). .  –  

 
 «  / »  

 2000 .  
, -

-
, -

-
-
-

.  
-
-

.  .  ,   
-

, -
 

. -
-
 

, ,  
. -

.  
,  

.  



138   2012    55  .  11 
 
 
 

-
, , 

 
.   

-
.  

-
 

, -
-
 

, .  
-

. -
 

,  
. , 

. 
. -

.  
-

, -
 « », 

, -
,  

 « .  
»  « ». 

,  
 

. .  –  
, -

, 
, -

-
.  

. -
 

,  
. 

 

-
,  

, -
, -

,  
.  

 
.  

 
 
 

. ,  
.  

 
,  
. -

 
, . 

. 
 

 
 « -
» . .- . . 

. , 
-
-

. . , -
, . 

. , 
-
-
 

, .- . . .  
 
 
 

 
 
 

  



  2012    55  .  11 139 
 
 
 

 

  55  (11)                                       2012 

 

 

 

., ., . 
     

 ......................................................................................................................................... …. .... 3 

 
, , , , 

) 

., ., . 
 ........................................................ … .. 13 

., ., ., ., ., . 
 ............. . .. 16 

., ., ., ., . 
   ............................................ . .. 21 

., ., ., ., ., . 
   .............................................. . .. 26 

., ., . 
 L    ...................... . .. 28 

, ., ., . 
 ..... . .. 31 

., ., ., ., ., . 
   ..  .. 35 

., ., ., ., . 
 Al-Zn-Cu ,  

 .............................................................................................................................. . .. 39 
., ., ., . 

   .......................................  .. 43 
., ., , . 

 5-(3’ )-2,3,7,8,12,18- -13,17-   
 Cu(II), Co(II)  Fe(III) ..............................................................................................................................................  .. 45 

., ., . 
   

    ............................................................................................................................  .. 51 
., ., ., ., ., . 

     ...  .. 57 
., ., . 

,   
,   ......................................................  .. 60 

., ., ., . 
 ..............................................................................  .. 65 

., . 
   NixFe1-xCr2O4 ..........................................  .. 68 

., ., . 
 RbPO3 – Bi2O3 ......................................................................................  .. 71 

., ., ., . 
   .  .. 75 

., . 
   

 ..........................................................................................................................................................  .. 78 
  



140   2012    55  .  11 
 
 
 

 
,  

) 

., ., ., . 
 

 ...............................................................................................................................................................  .. 82 
., ., ., ., ., . 

   ..............................  .. 85 
., . 

   ...........  .. 89 
., ., ., . 

   .......................................................  .. 93 
., ., ., . 

  ......  .. 97 
., . 

 ....................................................................  100 
., . 

 ...................................................................  104 
., . 

 .....................................................................  108 
., ., ., . 

   ......................  113 
., ., . 

 « »    ...........  116 
., ., ., . 

   ..............  119 

 

., ., . 
 –    –  ...................  122 

., ., . 
 KF–KBr–KVO3 .............................................................................................................  124 

 

. 
  ( ) ...........................  127 

., ., . 
   

 .............................................................................................................................................................  130 
. 

 
 ..........................  132 

. 
  .  ............................................  134 

 

 (1938 – 2012 .) ................................................................................................  137 
 



  2012    55  .  11 141 
 
 
 

 

  55  (11)                                       2012 

 

C O N T E N T S  

R E V I E W S  

Dushina S.V., Sharnin V.A., Aleksandriyskiy V.V. 
New oppotunities of solvation-thermodynamic approach to description of solvent role for complexation reactions........  .... 3 

C H E M I S T R Y  
(inorganic, organic, analytical, physical, colloid  

and high-molecular compounds ) 

Cherkalin M.S., Bobova T.A., Kolobov A.V. 
Sulfonylchlorides of arilpyridazinones and sulfonylamides on their base ......................................................................  .. 13 
Zhansitov A.A., Martynenko A.I., Popova N.I., Filatova M.P., Khashirova S.Yu., Sivov N.A. 
Study of structure peculiarities of guanidine containing-monomers by NMR spectroscopy ...........................................  .. 16 
Repkin N.M., Nesterova T.N., Druzhinina Yu.A., Levanova S.V., Sarkisova V.S. 
Identification of thermal decomposition products of some alkylbiphenyls .....................................................................  .. 21 
Rumyantseva Yu.B., Kurganova E.A., Ivanova ., Koshel G.N., Khrenova V.V., Kirillova N.N. 
Liquid phase oxidation of isopropyltoluene isomers mixture to hydroperoxides ............................................................  .. 26 
Kochergina L.A., Emelianov A.V., Krutova O.N. 
Standard enthalpy of L- alanine formation and its dissociation products in aqueous solution .........................................  .. 28 
Nguyen Thi Thu Ha, Merkin A.A., Komarov A.A., Lefedova O.V. 
Kinetics of hydrogenation of substituted nitrobenzenes on heterogeneous catalysts in aqueous solutions .......................  .. 31 
Isakina A.A., Shutov D.A., Konovalov A.S., Borisov A.V., Bobkova E.S., Rybkin V.V. 
Destruction of sulfonol in liquid cathode of direct current discharge at atmospheric pressure ........................................  .. 35 
Iliyn A.A., Komarov Yu.M., Smirnov N.N., Iliyn A.P., Zheleznova A.N. 
Process study of Al-Zn-Cu catalysts formation, their activity and selectivity in reaction of carbon oxide conversion with 
water vapor .................................................................................................................................................................  .. 39 
Solodov M.S., Solodov A.S., Soboleva E.S., Koshel S.G. 
Study of influence of acid-dopant on corrosion properties of polyaniline ......................................................................  .. 43 
Berezina N.M., Bazanov M.I., Do Ngok Min, Semeiykin A.S. 
Electrochemical properties of 5-(3’-pyridyl)-2,3,7,8,12,18- hexamethyl-13,17-diethylporphin and its complexes  
with Cu(II), Co(II) and Fe(III) .....................................................................................................................................  .. 45 
Shcherbinina O.N., Lysenko N.O., Fedorov F.S. 
Duration influence of magnetic field impact upon bismuth solution at electrochemical alloys formation on base of copper 
and lead ......................................................................................................................................................................  .. 51 
Ivanova ., Kurganova E.A., Rumyantseva Yu.B., Tarasov A.V., Koshel G.N., Petrenchuk Yu.A. 
Isolation of hydroperoxide of p-cymene from products of liquid-phase oxidation of p-cymene with extraction method .  .. 57 
Kazakov D.A., Vol’khin V.V., Borovkova I.S. 
Influence of aqueous solution ionic composition on rate of heterogenic reaction limited by gas-liquid mass transfer  
in presence of interfacial transport activators................................................................................................................  .. 60 
Driganovich I.I., Yelin N.N., Mizonov V.E., Leznova N.R. 
Cell model of ion exchange in spherical inonite bead ...................................................................................................  .. 65 
Mukovnin A.A., Talanov V.M. 
Description of phase diagram and order parameter of NixFe1-xCr2O4 solid solution ........................................................  .. 68 
Korolyova A.I., Talanov V.M., Savenkova M.A. 
Complexation in double system RbPO3 – Bi2O3 ...........................................................................................................  .. 71 
Vysokovskiy A.S., Korotneva I.S., Kurbatov V.G., Golikov I.V. 
Surfactant combinations for carrying out emulsion graft-copolymerization ...................................................................  .. 75 
Smirnova S.Yu., Solovyov M.E. 
Quantum-chemical investigation of hydrogen detachment reaction in hydrocarbon radicals  
of poly-unsaturated fatty acids .....................................................................................................................................  .. 78 



142   2012    55  .  11 
 
 
 

C H E M I C A L  T E C H N O L O G Y   
(inorganic and organic substances. 

Theoretical fundamentals) 

Shorin S.V., ndr v N.V., Pastukhova G.V., Soldatov A.V. 
Obtaining granulated complex fertilizers on base of carbamide and ammophos in high-speed drum granulator..............  .. 82 
Kon’kova T.V., Alekhina M.B., Sadykov T.F., Nikiforova M.A., Mikhaiylichenko A.I., Lieberman E.Yu. 
Heterogeneous fenton catalysts for waste water purification from organic dyes ............................................................  .. 85 
Ovchinnikov L.N., Ovchinnikov N.L. 
Digital and experimental studies of preparing organic-mineral sorbents on peat base ....................................................  .. 89 
Morozov L.N., Rumyantsev S.V., Burov A.V., Kolosovskiy A.L. 
Simulation of running regimes of recycling scheme of ammonia synthesis ...................................................................  .. 93 
Mizonov V.E., Krupin S.V., Shelatonova K.A., Barantseva E.A. 
Optimal set-in of feed of segregating component to continuous mixer ..........................................................................  .. 97 
Rudobashta S.P., Mahmud S.Yu. 
Mathematical modelling membrane distillation process ................................................................................................  100 
Labutin A.N., Nevinitsyn V.Yu. 
Synergetic synthesis of chemical reactor control system ...............................................................................................  104 
Labutin A.N., Cheshinskiy M.A. 
Gas-liquid process optimization of alcohols oxyethylation ...........................................................................................  108 
Kapranova A.B., Nikitina Yu.V., Lebedev A.E., Zaiytsev A.I. 
Modeling curvilinear blade profile for centrifugal sprayer of viscous liquid ..................................................................  113 
Kapranova A.B., Nikitina Yu.V., Lebedev A.E. 
Method of evaluation of “breaking” velocity of viscous fluid at chamber outlet of centrifugal sprayer ..........................  116 
Lebedev A.E., Zayitsev A.I., Kapranova A.B., Petrov A.A. 
Determination method of coefficient of heterogeneity of mixture at interaction of rarefied flows ..................................  119 

S H O R T  C O M M U N I C A T I O N S  

Poltoratskiy G.M., Evdokimov A.N., Kurzin .V. 
Vapor pressures for methanol - tetramethylammonium azide and methanol - tetraethylammonium  
azide systems ..............................................................................................................................................................  122 
Zolotukhina E.V., Gubanova T.V., Garkushin I.K. 
Three-component system KF–KBr–KVO3 ...................................................................................................................  124 

S C I E N T I F I C  A N D  M E T H O D O L O G I C A L  P R O B L E M S  

Talanov V. M. 
Rhythm- cascades in Periodic table. Teaching experience of theory of periodic law ......................................................  127 
Ushakova Yu.N., Kalinina L.A., Golovanov T.A. 
Organization of individual work of students of chemical faculty in vyatka state university ............................................  130 
Nebol’sin V.A. 
On experience of modern expensive equipment of centre for collective use at laboratory workshop 
 on inorganic chemistry in technical university .............................................................................................................  132 
Rybal’chenko V.S. 
Innovations in teaching process in branch of oil and gas RSU in Tashkent sity .............................................................  134 

P E R S O N A L S  

Alexander Ivanovich Maximov (1938 – 2012 .) ......................................................................................................  137 
  



  2012    55  .  11 143 
 
 
 

 

  55  (11)                                       2012 

A B S T R A C T S  

S.V. DUSHINA, V.A. SHARNIN, V.V. ALEKSANDRIYSKIY 
NEW OPPOTUNITIES OF SOLVATION-THERMODYNAMIC APPROACH TO DESCRIPTION  

OF SOLVENT ROLE FOR COMPLEXATION REACTIONS 
The development of the solvation-thermodynamic approach as a tool for interpretations of 

complexation thermodynamic data is presented in following directions: 1. A ligand donor centre solvation con-
tribution and 2. A metal ion coordination centre; 3. accounting the central ion solvate formation equilibrium in 
the equation of a complex particle stability constant ; 4. A solvent transfer thermodynamic characteristic change 
in the ratio of solvation reagents contributions. 

Key words: thermodynamics, complexation, solvation, nicotinamide, enthalpy, Gibbs's energy 
 

M.S. CHERKALIN, T.A. BOBOVA, A.V. KOLOBOV 
SULFONYLCHLORIDES OF ARILPYRIDAZINONES AND SULFONYLAMIDES ON THEIR BASE 

Novel sulfonylchlorides and sulfonylamides derivatives containing pyridazinon fragment were ob-
tained. 

Key words: aldol condensation, Friedel-Crafts acylation, pyrinazinon, sulfochlorination 
 

A.A. ZHANSITOV, A.I. MARTYNENKO, N.I. POPOVA, M.P. FILATOVA, S.YU. KHASHIROVA,  
N.A. SIVOV 

STUDY OF STRUCTURE PECULIARITIES OF GUANIDINE CONTAINING-MONOMERS  
BY NMR SPECTROSCOPY 

New methacrylate monomer derivatives: methacrylate guanidine, methacryloyl guanidine and its hy-
drochloride as well as a number of model methacrylate compounds (corresponding acid, sodium salt and amide, 
methacryloyl chloride, methylmethacrylate, guanidine and its hydrochloride) were investigated by NMR spec-
troscopy method. The structure of synthesized monomers was determined, and dependence of spectral charac-
teristics on structure of investigated compounds and used solvent was shown. 

Key words: NMR spectroscopy, methacryloyl guanidine, methacryloyl guanidine hydrochloride, 
methacrylate derivatives, deuterated solvents 

 
N.M. REPKIN, T.N. NESTEROVA, YU.A. DRUZHININA, S.V. LEVANOVA, V.S. SARKISOVA 

IDENTIFICATION OF THERMAL DECOMPOSITION PRODUCTS OF SOME ALKYLBIPHENYLS 
The identification of products of thermal decomposition of 4-methylbiphenyl, 4,4 -di-methylbiphenyl 

and 4-tert-butylbiphenyl was carried out using chemical methods and chromatography-mass spectrometry. 
Key words: alkylbiphenyl, chromatography-mass spectrometry, identification 

 
Yu.B. RUMYANTSEVA, E.A. KURGANOVA, . IVANOVA, G.N. KOSHEL,  

V.V. KHRENOVA, N.N. KIRILLOVA 
LIQUID PHASE OXIDATION OF ISOPROPYLTOLUENE ISOMERS MIXTURE  

TO HYDROPEROXIDES 
The reaction of liquid phase oxidation of isopropyltoluene isomers to isopropyltoluene hydroperoxides 

in the presence of initiator – isopropylbenzene hydroperoxide and nitrogen-containing catalyst was studied. 
Key words: liquid phase oxidation, m-, p-, o-, isomers of isopropyltoluene, isopropylbenzene 

hydroperoxide, N-hydroxyphthalimid, isomerization 

L.A. KOCHERGINA, A.V. EMELIANOV, O.N. KRUTOVA 
STANDARD ENTHALPY OF L- ALANINE FORMATION AND ITS DISSOCIATION PRODUCTS IN 

AQUEOUS SOLUTION 
The heat effects of dissolution of crystalline L-alanine in water and solutions of potassium hydroxide at 

298.15K were determined by direct calorimetry. The standard enthalpies of L-alanine formation and its prod-
ucts dissociation in aqueous solution were calculated.  

Key words: thermodynamics, amino acid, dipeptides, solutions, L –alanine, calorimeter 
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NGUYEN THI THU HA, A.A. MERKIN, A.A. KOMAROV, O.V. LEFEDOVA 
KINETICS OF HYDROGENATION OF SUBSTITUTED NITROBENZENES ON HETEROGENE-

OUS CATALYSTS IN AQUEOUS SOLUTIONS 
The rate of hydrogenation of substituted nitrobenzenes on heterogeneous catalysts in aqueous solutions 

of 2-propanol was establishesd to depend on the alcohol content. Depending on the mole fraction of 2-propanol, 
a monotonic change in the solubility of nitro compounds and the shift of K-bands in their EAS is observed. It is 
significant that the dependence between these characteristics and kinetic parameters of hydrogenetion of substi-
tuted nitrobenzens keeps linear one. The transition from water-alcohol media to water solutions of alcohols 
contening additives of acid or base results in disturbance of these linear relations. 

Key words: nitrobenzene, hydrogenation, 2-propanol, rate, adsorption, acetic acid, sodium hydroxide, 
skeletal nickel 

 

A.A. ISAKINA, D.A. SHUTOV, A.S. KONOVALOV, A.V. BORISOV, E.S. BOBKOVA, V.V. RYBKIN 
DESTRUCTION OF SULFONOL IN LIQUID CATHODE OF DIRECT CURRENT DISCHARGE AT 

ATMOSPHERIC PRESSURE 
The kinetics of the sulfonol (sodium alkylbenzene sulfonate) decomposition in water solution at the 

atmospheric pressure direct current air discharger action was investigated. Effect of the discharge current and 
initial solution concentration on the destruction rate of the sulfonol was studied. On the base of the IR spectra 
analysis of the treated solutions some assumptions on the sulfonol decomposition products were supposed. 

Key words: sulfonol, liquid cathode discharge, decomposition kinetics 
 

A.A. ILIYN, Yu.M. KOMAROV, N.N. SMIRNOV, A.P. ILIYN, A.N. ZHELEZNOVA  
PROCESS STUDY OF Al-Zn-Cu CATALYSTS FORMATION, THEIR ACTIVITY AND SELECTIV-

ITY IN REACTION OF CARBON OXIDE CONVERSION WITH WATER VAPOR  
The possibility of mechanochemical synthesis of Al-Zn-Cu catalysts by mechanochemical activation of 

copper and zinc oxides with ammonium carbonate followed by addition of -Al2O3 was shown. The influence 
of promoter additions, hydrothermal and thermal treatments of the mass was studied. The activity and selectivi-
ty of the samples in the conversion reaction of CO with water vapor to hydrogen were investigated. 

Key words: Al-Zn-Cu catalysts, mechanochemical synthesis, carbon monoxide conversion reaction 
 

M.S. SOLODOV, A.S. SOLODOV, E.S. SOBOLEVA, S.G. KOSHEL 
STUDY OF INFLUENCE OF ACID-DOPANT ON CORROSION PROPERTIES OF POLYANILINE 

Corrosion studies were carried out of polyaniline doped with inorganic and organic acids. Corrosion 
currents were determined for the polyaniline coatings. The influence of acid-dopant on corrosion properties of 
polyanilinewas was established. 

Key words: polyaniline, corrosion, corrosion potential, corrosion current, dual protective mechanism 
 

N.M. BEREZINA, M.I. BAZANOV, DO NGOK MIN, A.S. SEMEIYKIN 
ELECTROCHEMICAL PROPERTIES OF 5-(3 -PYRIDYL)-2,3,7,8,12,18- HEXAMETHYL-13,17-

DIETHYLPORPHIN AND ITS COMPLEXES WITH Cu(II), Co(II) AND Fe(III) 
The comparative investigation of electrochemical and electrocatalytical properties of 5-(3 ’-pyridyl)-

2,3,7,8,12,18-hexamethyl-13,17-diethylporphin (H2mono-Py[3]P) and their complexes (M(mono-Py[3]P)), 
where M = Cu(II), Co(II)  Fe(III) was carried out using the cyclic voltammetry method in 0.1 M KOH. The 
influence of quantity of pyridyl fragments and the metal nature on character of cyclic I,E-curves, values of re-
dox potentials and electrocatalytic activity of compounds in reaction of ionisation of molecular oxygen was 
established. 

Key words: voltammetry, porphyrins, electroreduction, molecular oxygen 
 

O.N. SHCHERBININA, N.O. LYSENKO, F.S. FEDOROV 
DURATION INFLUENCE OF MAGNETIC FIELD IMPACT UPON BISMUTH SOLUTION AT 

ELECTROCHEMICAL ALLOYS FORMATION ON BASE OF COPPER AND LEAD 
Impact of preliminary treatment duration of bismuth salt solution in constant magnetic field upon kinet-

ic of formation of Bi-Cu, Bi-Pb, Bi-Pb-Cu, Bi-Cu-Ca, Bi-Pb- Ca, Bi-Pb-Cu-Ca alloys by the method of  elec-
trochemical intercalation was studied. Diffusion-kinetic characteristics of penetration process were calculated. 
The stability of forming phases was determined. 

Key words: copper and lead alloys with bismuth and calcium, intercalation, kinetics, diffusion, mag-
netic field 
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. IVANOVA, E.A. KURGANOVA, Yu.B. RUMYANTSEVA, A.V. TARASOV, G.N. KOSHEL,  
Yu.A. PETRENCHUK 

ISOLATION OF HYDROPEROXIDE OF p-CYMENE FROM PRODUCTS OF LIQUID-PHASE OX-
IDATION OF p-CYMENE WITH EXTRACTION METHOD 

A possibility of isolation of hydroperoxide of p-cymene (HPC) and p-cymene from products of its liq-
uid phase oxidation with efficiency more than 95 % by liquid extraction with a solution of a water-methanol 
with concentration of 80 % was established. The isolated p-cymene is undergone to repeated oxidation without 
essential change of process parameters. 

Key words: extraction, p-cymene, p-cymene hydroperoxide, distribution factor 
 

D.A. KAZAKOV, V.V. VOL’KHIN, I.S. BOROVKOVA 
INFLUENCE OF AQUEOUS SOLUTION IONIC COMPOSITION ON RATE OF HETEROGENIC 
REACTION LIMITED BY GAS-LIQUID MASS TRANSFER IN PRESENCE OF INTERFACIAL 

TRANSPORT ACTIVATORS 
The influence of aqueous solution ionic composition on the rate of heterogenic reaction of sulfite ions 

oxidation limited by gas-liquid mass transfer in the presence of interfacial transport activators was investigated. 
The possibility to predict the effect of electrolytes on the reaction rate on the base of data on their influence on 
water structure and the solubility of O2 was shown. 

Key words: heterogenic reaction, gas-liquid system, interfacial transport activators, oxygen, structure-
forming ions, structure-breaking ions 

 
I.I. DRIGANOVICH, N.N. YELIN, V.E. MIZONOV, N.R. LEZNOVA 

CELL MODEL OF ION EXCHANGE IN SPHERICAL INONITE BEAD 
A cell mathematical model of the process of ion exchange in a spherical ionite bead was proposed. The 

process was reduced to the spherically symmetric problem of diffusion with the step change of diffusion coeffi-
cient on the bead surface. The rules of constructing the transition matrix for the problem were proposed. Some 
examples of the ion exchange kinetics at different ratio of impurity diffusion coefficients in solution and inside 
the bead are presented. 

Key words: ion exchange, spherical ionite bead, impurity concentration, diffusion, reaction kinetics, 
state vector, transition probabilities matrix 

 

A.A. MUKOVNIN, V.M. TALANOV 
DESCRIPTION OF PHASE DIAGRAM AND ORDER PARAMETER OF NiXFe1-XCr2O4  

SOLID SOLUTION  
In the frame of phenomenological theory of second-kind phase transitions for thermodynamic potential 

which is invariant with respect to the group of transformations C3V (3m), the shape of temperature and concen-
tration dependencies of components of order parameter was predicted for NixFe1-xCr2O4 system. 

Key words: phase diagram, phase transition, order parameter 
 

A.I. KOROLYOVA, V.M. TALANOV, M.A. SAVENKOVA 
COMPLEXATION IN DOUBLE SYSTEM RbPO3 – Bi2O3 

The components interaction of RbPO3 – Bi2O3 system on interface melt-solid phase and in solid phase 
was studied by the methods of physical-chemical analysis. The formation of new compounds 2RbPO3 – Bi2O3 
melting with decomposition and RbPO3 – Bi2O3 melting congruent was established. According to results of IR 
spectroscopy and chtomatography the anions of isolated compounds refer to chain methaphosphates. 

Key words: methaphosphates, bismuth oxide (III), phase diagram, complexation, anions linear struc-
ture, methaphosphates glasses   

 
A.S. VYSOKOVSKIY, I.S. KOROTNEVA, V.G. KURBATOV, I.V. GOLIKOV 

SURFACTANT COMBINATIONS FOR CARRYING OUT EMULSION GRAFT-
COPOLYMERIZATION 

The use of surfactant synergy combinations at the obtaining the seed copolymer lattices was established 
to be the most preferable. For carring out the graft copolymerization in emulsion it is necessary to take into ac-
count both the surfactant synergetic combination efficiency and different ability of the specific components of 
the mixture to adsorb on the surface of polymer particles. 

Key words: graft-copolymers, mixed micelles, synergism, latex particles diameter 



146   2012    55  .  11 
 
 
 

S.Yu. SMIRNOVA, M.E. SOLOVYOV 
QUANTUM-CHEMICAL INVESTIGATION OF HYDROGEN DETACHMENT REACTION IN HY-

DROCARBON RADICALS OF POLY-UNSATURATED FATTY ACIDS 
The quantum-chemical method DFT B3LYP/6-31G* was used for calculation of thermodynamic func-

tions of hydrogen detachment reaction in the hydrocarbon radical of fatty acids of different unsaturation. The 
influence of position of the reactionary center with respect to double bonds and to conformation of bisallilyc 
group on the reactivity of the compounds in reaction under consideration was analyzed. 

Key words: DFT B3LYP/6-31G*method, polyunsaturated fatty acids, pentadienil radical, reaction en-
ergy, reaction enthalpy 

 
S.V. SHORIN, N.V. NDR V, G.V. PASTUKHOVA, A.V. SOLDATOV 

OBTAINING GRANULATED COMPLEX FERTILIZERS ON BASE OF CARBAMIDE AND 
AMMOPHOS IN HIGH-SPEED DRUM GRANULATOR 

The process of obtaining granulated complex fertilizers was considered. The mechanical-and-physical 
and chemical properties of the obtained fertilizers were studied. 

Key words: carbamide, ammophos, granulating, drum granulator, mineral fertilizers 
 

T.V. KON’KOVA, M.B. ALEKHINA, T.F. SADYKOV, M.A. NIKIFOROVA A.I. MIKHAIYLICHENKO, 
E.Yu. LIEBERMAN 

HETEROGENEOUS FENTON CATALYSTS FOR WASTE WATER PURIFICATION  
FROM ORGANIC DYES 

Cobalt and cerium oxides applied on the aluminium oxide, silica gels, and amorphous aluminosilicate 
were investigated in process of catalytic oxidation of methyl orange by hydrogen peroxide in aqueous solutions. 
The greatest activity and stability in conditions under study showed the catalyst on the base of aluminum oxide 
that allow recommending it for the further researches of processes of waste water treatment from organic com-
pounds. 

Key words: liquid phase catalytic oxidation, hydrogen peroxide, transition metals oxides, dyes 
 

L.N. OVCHINNIKOV, N.L. OVCHINNIKOV 
DIGITAL AND EXPERIMENTAL STUDIES OF PREPARING ORGANIC-MINERAL SORBENTS 

ON PEAT BASE  
Results of experimental – statistical modeling and optimization of technological conditions for obtain-

ing the effective granulated sorbents on the base of peat and mineral additives – clay and gypsum are given. 
Key words: peat, clay, sorbents, optimization, granulation, drying 

 
L.N. MOROZOV, S.V. RUMYANTSEV, A.V. BUROV, A.L. KOLOSOVSKIY 

SIMULATION OF RUNNING REGIMES OF RECYCLING SCHEME OF AMMONIA SYNTHESIS  
The numerical simulation of recycling scheme of ammonia catalytic synthesis was carried out using 

operating parameters of real industrial unit. The effect of pressure, temperature of ammonia condensation as 
well as the effect of catalytic activity on unit productivity and the degree of nitrogen-hydrogen mixture pro-
cessing into a final product was shown. 

Key words: ammonia synthesis, recycling schemes, feedback 
 

V.E. MIZONOV, S.V. KRUPIN, K.A. SHELATONOVA, E.A. BARANTSEVA 
OPTIMAL SET-IN OF FEED OF SEGREGATING COMPONENT TO CONTINUOUS MIXER 

A mathematical model of formation of mixture quality at the outlet of a continuous mixer with the feed 
of segregating component to an intermediate cross section of the mixer is proposed. It is shown that there is the 
optimal position of this cross section that provides the maximum mixture quality at the outlet. The position of 
the optimal cross section depends strongly on the segregation velocity and only slightly depends on the macro-
diffusion coefficient. 

Key words: continuous mixer, segregation, cell model, transition matrix of probabilities, mixture 
quality 
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S.P. RUDOBASHTA. S.Yu. MAHMUD 
MATHEMATICAL MODELLING MEMBRANE DISTILLATION PROCESS 

The mathematical model taking into account the effects of temperature and concentration polarization 
and steam depression over solution was presented. The steam conductivity coefficient for film membranes 

FFK2, FFK 3, FFK4 was experimentally determined and analyzed. The equations for temperature calcu-
lation of hot and cold membrane surfaces were obtained which are necessary to consider for calculation the 
temperature polarization effect. The modified equation for steam conductivity in which the effect of depression 
of steam over a solution and concentration polarization is considered was offered. The parameter reflecting giv-
en effect was experimentally determined for sea water membrane distillation. The engineering calculation tech-
nique of membrane distillation was developed. 

y words: membrane distillation, sea water, kinetics, temperature and concentration polarization, 
steam depression 

 

A.N. LABUTIN, V.Yu. NEVINITSYN 
SYNERGETIC SYNTHESIS OF CHEMICAL REACTOR CONTROL SYSTEM 

The paper  deals  with the analytical  synthesis  of  synergetic  control  system of  chemical  reactor  with a  
complex series-parallel exothermic reaction. Control laws synthesis is based on the analytical design of aggre-
gated regulators approach. Proposed nonlinear control system solves the task of stabilization of target compo-
nent concentration at reactor outlet and allows passing to new productivity of reactor operation automatically. 

Key words: chemical reactor, synergetic control system, analytical design of aggregated regulators, in-
variant manifold, attractor, computer simulation 

 

A.N. LABUTIN, M.A. CHESHINSKIY 
GAS-LIQUID PROCESS OPTIMIZATION OF ALCOHOLS OXYETHYLATION 

The problem of optimizing the gas-liquid process of alcohols oxyethylation was formulated and was 
solved using mathematical modeling. An algorithm for the calculation was offered. The results of the optimiza-
tion were presented.  

Key words: reactor, absorber, target product, simulation, optimization 
 

A.B. KAPRANOVA, Yu.V. NIKITINA, A.E. LEBEDEV, A.I. ZAIYTSEV 
MODELING CURVILINEAR BLADE PROFILE FOR CENTRIFUGAL SPRAYER  

OF VISCOUS LIQUID 
The method of estimation of angle characteristic for the centrifugal set-up’s blade for the fluid spraying 

at conditions for liquid uniform flow through the chamber. The calculation was carried out taking into account 
the medium sliding along the curvilinear blade and functional dependence for the Newtonian viscous fluid’s 
velocity at reactor outlet on reactor parameters in the polar coordinate system. 

Key words: centrifugal sprayer, curvilinear blade, isothermal Newtonian viscous fluid, polar coordi-
nate system, set-up’s parameters, slip coefficient  

   

A.B. KAPRANOVA, Yu.V. NIKITINA, A.E. LEBEDEV  
METHOD OF EVALUATION OF “BREAKING” VELOCITY OF VISCOUS FLUID AT CHAMBER 

OUTLET OF CENTRIFUGAL SPRAYER 
The method of search of “breaking” velocity of liquid medium in the polar coordinate system was pro-

posed for the Newtonian viscous fluid movement along the curvilinear blade at conditions of uniform outflow 
from a centrifugal sprayer chamber. The given method may be used under the designing the centrifugal set-up 
blade profile for the liquid dispersion. 

Key words: centrifugal sprayer, curvilinear blade, isothermal Newtonian viscous fluid, movement 
model, polar coordinate system, device parameters  

 

A.E. LEBEDEV, A.I. ZAYITSEV, A.B. KAPRANOVA, A.A. PETROV 
DETERMINATION METHOD OF COEFFICIENT OF HETEROGENEITY OF MIXTURE  

AT INTERACTION OF RAREFIED FLOWS  
Using probabilistic approach the calculation method of coefficient of heterogeneity at interaction of 

dispersed flows of granular media was presented. The resulting expression for the coefficient of heterogeneity 
can be used for assessing the quality of mixture at mixing materials in a rarefied state. 

Key words: process, mixing, flow, heterogeneity coefficient, concentration 
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G.M. POLTORATSKIY, A.N. EVDOKIMOV, .V. KURZIN 
VAPOR PRESSURES FOR METHANOL - TETRAMETHYLAMMONIUM AZIDE  

AND METHANOL - TETRAETHYLAMMONIUM AZIDE SYSTEMS 
The vapor pressure of methanol in the binary methanol - tetramethylammonium azide and methanol - 

tetraethylammonium azide systems was measured at different salt concentrations in the temperature range of 
281.79 – 327.17 K. 

Key words: vapor pressure, methanol, tetramethylammonium azide, tetraethylammonium azide 
 

E.V. ZOLOTUKHINA, T.V. GUBANOVA, I.K. GARKUSHIN 
 THREE-COMPONENT SYSTEM KF–KBr–KVO3 

The phase equilibria in three-component system KF–KBr–KVO3 were studied by differential thermal 
analysis (DTA). The eutectic compositions was revealed (mol. %) KF 21,25 %, KBr 15 %, KVO3 63,75 % with 
melting point of 429 oC and enthalpy of melting of 184.94 J/g. Fields of crystallization of phases were differen-
tiated. 

Key words: differential thermal analysis, state diagram, phase equilibria, melting temperature 
 

V. M. TALANOV 
RHYTHM- CASCADES IN PERIODIC TABLE. TEACHING EXPERIENCE  

OF THEORY OF PERIODIC LAW 
The principles of rhythm-cascads in the periodic system of D.I. Mendeleev allowing ordering concep-

tions on multiform dependencies "ordinal number of elements – the physical and chemical properties of atoms 
and chemical compounds» were formulated. The experience of teaching the theory of the periodic law based on 
the proposed principles is discussed. 

Key words: rhythm-cascads, periodic table, elements, teaching 
 

Yu.N. USHAKOVA, L.A. KALININA, T.A. GOLOVANOV 
ORGANIZATION OF INDIVIDUAL WORK OF STUDENTS OF CHEMICAL FACULTY  

IN VYATKA STATE UNIVERSITY 
The transition of higher education to two-level system of training raises before higher education the 

new challenges. The present level of requirements to graduate dictates the need for such an approach to the ed-
ucational process in which a student and teacher collaboration forms a creative person who has the necessary 
competence and independence. Proper organization of independent work greatly helps to gain knowledge and 
skills necessary for future employment and career growth. 

Key words: two-level system of education, competence-based approach, module-rating system of 
knowledge, students' independent work, self study, employer, student 

 
V.A. NEBOL’SIN 

ON EXPERIENCE OF MODERN EXPENSIVE EQUIPMENT OF CENTRE FOR COLLECTIVE USE 
AT LABORATORY WORKSHOP ON INORGANIC CHEMISTRY IN TECHNICAL UNIVERSITY 

The usage of modern precision and expensive equipment of multi-access center was shown to influence 
positively on motivation of students for learning chemical disciplines during laboratory courses. 

Key words: collective use center, equipment, inorganic chemistry 
  

 


