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Review presents critical analyses of current state and future prospects of gas- and oil processing industries
in the view of growing role of natural and associated gases as energy supply and raw material. Physical-
chemical basics of membrane processes and membrane material science described that might be useful for 
efficient application of membrane systems in natural and associated gases’ treatment. Some examples of ef-
fective applications of membrane gas separation processes and basic ways and schemes of their prospective
industrialization are shown. 
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In this article, new membranes based on poly(diphenyloxideamide-N-phenylphthalimide) were 
obtained for organic solvents nanofiltration applications. It was found that the support layer of these 
asymmetric membranes has a finger-shaped porous structure. The selective top-layer with thickness of
about 2 µm has nanoporous structure with monomodal distribution of transport pores; the maximum
of this distribution corresponds with the Kelvin diameter of about 1.5 nm. Nanofiltration
characteristics of these membranes were obtained by separation of a dye (Remazol Brilliant Blue R)
from different type of solvents (methanol, ethanol and acetone). The permeabilities of these solvents 
(3.4, 1.4, and 5.5 kg/m2h bar, respectively) exceed more than 1.5 times the one for industrial 
nanofiltration membranes. Moreover, the membranes perform high rejection of the dye (626.5 Da) in 
methanol (96%), ethanol (90%) and acetone (84%). The membranes show stable nanofiltration 
characteristics and mechanical stability up to 6 bar. When the transmembrane pressure is increased up
to 20 bar, the membrane compaction takes place due to the collapse of finger-shaped pores in the
support layer. This compaction leads to dramatic decline of solvent flux.

Keywords: poly(diphenyloxideamide-N-phenylphthalimide), polyamideimide, nanoporous
membrane, nanofiltration, nonaqueous system, organic solvent, asymmetric membrane.
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1,1 416 0 70,8 20
1,9  II 350 - 54 22
1,2  O 350 + 60 22

Desal-5-DK

1,0  35 350 0 49 22
0,7 Sudan IV 384 n -20 26Membrane

D 0,7 Fast green FCF 800 +/- 98 26
N30F 7,3 504 n 8 24

-
3,4 626,5 - 96
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0,3 Sudan IV 384 n -5 26Membrane
D 0,3 Fast green FCF 800 +/- 92 26

2,0 504 n 8 24

3,3
2,2- -(6- - -4- -

)
340 0 8,7 19N30F
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-
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Paper summarizes technological experience and outlines general ways of improving efficiency
of multilayer filtration process. Basic natural water turbidity and color impurities classification, brief
review of current market of coagulant and flocculants as well as comparison of their 
properties,  process and basic technical characteristics of multilayer filtration was discussed. There are 
two ways to increase efficiency of multimedia filtration:  multimedia filtration with contact coagula-
tion and improvement of filtering characteristics of granular layers. The greatest efficiency of MM fil-
tering is reached at such a coagulant/floculant combination and ratio, which provide high coagulation 
speed, and flocks of average sizes and high density.

Keywords: Multimedia filtration, turbidity. chromaticity, coagulant, contact coagulation.
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-
 « »,
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220  46 3/
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-
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, -
, -

-
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. . -
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-
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-
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,
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.

,  1/3 -
.

,
-

.

 5–6 .

.

10.

 «JelCleer
TM

»

 «JelCleerTM» (JC), -

,
 - -

 General Electric [8].
-

 1-2 .  JC 
,

-
.

-
-

. -
 0,5–1,0  97–

98%.
JC -

-

, -
,

,
-

.
 JC -1000:

.

 - 2,3-2,6 / 3.

 - 1,5-1,6 / 3

 - 0,26-0,33 .

 <1,7. 
 JC 

:

 PH 4-10. 

 2-500 C.

 760 .

 7–17 3/ 2

25˚C, .

 0,1 / .

30 3/ 2 .

 10-15 -
.

 1 .

-
 ~ 20 -

.
-
-

 JC -
 2,5–3,0 /

18-220

 0,1–0,2 / .
-

 Ø 48"  72"  RO 
-

.
-

:

 –  4-9 
,  170 ;

 (0,25–1,03 )
 (1,13-1,46 );

 (0,3–0,8 )
(0,8–3,0 );

 (1,4-2,5 )  (2,0–4,0 
).

/
1600 /1,37 . -

 12-14 3/ 2 .
 7 

3,0 /  SoliSep MPT150. -
 1,5–2,0 . ,

, -
 = 4,1 / , SDI = 5,9. -

 ( )
=0,1-0,15 / , SDI=0,5–0,9; 

 0,8–1,0  8%; 5-7  ~ 
95%. -

 0,7  84 .
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 ( ) -

2 =99 =1,5 , ( . 4).
 - JC -

:

 –  3-8 ;
Q=200 ;

 (0,25–0,56 )
 (0,7-1,13 );

 JelCleer 1000. 
/ -

 1282 /1,1 , 0,98  JC- . -
 10-12

/
~

1 .

3/ 2 .
.  20–30 

. :
=3,5 , SDI=4,5. 

: 0,1 / ,
SDI~0,3.  0,8–1,0  ~ 
90%.  58 . -

=67 -

=1,3 , ( . 4).
 JC -

. 5.
, -

 SDI 
 JC 

 RO  DI. -
,  RO -

, -
,  JC 

 - .
 JC -

:

. 4. 

 JC .

.

. 5. .

1. . 2. . 3. JC -

.

, ,
-

.
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-
-

.

,
-

.

.

-
-

.

, -
 JC :

JPC700. -
, -
.
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.

-14. -

JC .

-50.

JC .
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11.

-
-

, -
-

,
, .

-
.

(  70–80 )
(  20–30 )

.
,

 –  10 .

8  98% . ,
,

 (ko=1,2-1,3)
 - 

,  99%  0,5-
1,5 , -

.  (Fe2O3) - -
 ( )  Ti (

11%), Al (  14%), Mn (  17%).  6,0-
6,5  M ,  ~5,3 / 3. -

 0,06-
0,1 ,  2-3 

,
20–25% .

,

.
 [9]:

N /N  = k (Qd3 P)/h, :

N  - ,
N  - ,
Q - ,

P - ,
d - ,
h - .

,
.  (1–2 

.) -
, -

,
-

.
, -

, ,
, -

, -
. -

-
. ,

 5  10 
,

, -
.

-
,

, -
. -

.

:

,

,
-

,

,

,

,

.

, -

-

. -
 3–4 

, -
-

.
, -

.
.

,
 7–10 . -
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 3 /
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-
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 25 
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2. .

. 7. .
1. . 2. -
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7 .  - 120 .

. 8. .

1. . 2. .
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The results of track-etched membranes characterized with high productivity and low adsorptive
losses development methods are presented. The track-etched membranes operational properties im-
provement may be achieved by means of asymmetrical pores formation and change of the ones sur-
face properties with chemical modification.

Key words: track-etched membranes, asymmetrical pores, surface properties, chemical modifi-
cation, productivity, adsorption.
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 20 000. -
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 ( - -
) -

 [10]
 0.01  KCl  pH 7. 

.

Specord UV–VIS. -
: , / 2 (

); ,
%;  = / , / 2

( , /  – 
).

, -
-
-

 – , -
 " " ,

. . .

-
, -

 ( ) -
 D, 

 –  0,015  0,4 .

 N, -2.

 S , -
, :

S  = 3,14N D h, 2/ 2,

 h – ,  10 .

 S -
 2 2

( ) :

 S  = S  + 2, 2/ 2,

 1 , -

.

-
 10  50 2  1 2

.
( =7,0) , -

.
,

- -
-

- . -
-

 pI. 
, -

-
.  2 -

, -
.

, -
 ( , -

, ), -
 (  6G, -

)  0,02 -
 pH 7,4  3.

, , -
 – -

 – 
. -

-

.

 6G -
.  30  50 

-
80 – 90%.

 400 

 –  20 – 50%. -

-
.

-
, ,

.
 60%,  – 

10%.

-
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. . , . . , . . , . . , . . , . .

,  N, -2

-
 S  , 2/ 2

- ,
103, / 2

15 4,0·109 21 -9,2 -2,13

30 4,3·109 43 -13 -3

50 3,0·109 49 -20,5 -4,8

100 1,3·109 43 -25,7 -6,2

150 3,0·10 8 16 -34,5 -8,63

200 2,5·108 18 -34,5 -8,63

400 6,0·107 10

. 1. .

, -
-

 ( ), -
. , -

-
.

. 3 - -
 –  –  ( -

I 10,5),  - -
 ( I 7,3)  –  ( I 4,9) 

 50 .

,
pI

10,5

9,2

- 7,3

6,9

 ( )
4,9

4,6

4,2

<1

. 2. .

D, 15 30 50 100 150 200 400

, / 2 13 22 19 12 6 12 5

, % 55 96 81 51 23 51 21

, / 2 0,62 11 2,1 0,52 0,17 0,52 0,14

, / 2 6 13 10 4 5 10 3

, % 28 60 45 20 24 45 13

, / 2 0.18 0.71 0.40 0.11 0.14 0.40 0.08

, / 2 0 0 0 0 0 0 0

 6G 

, / 2 2,3 2,3 2,3 1,7 1,4 2,1 1,2

, % 87 88 90 67 53 77 47

, / 2 3.4 3.4 3.5 1.0 0.57 1.7 0.43

, / 2 0 0 0 0 0 0 0

. 3. -  15  400 .
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. . , . . , . . , . . , . . , . .

, / 14,2 21,2

, / 2 179 144

,  = / , / 2 0,70 0,38

. 4. -  400  – -

.

, / 1,72 2,39

, / 2 0,43 0,055

,  = / , . 0,25 0,023

. 5. -  400  – -

.

-

, -
-

. -

.

-

-
 400  0.01%

 ( ) -
.

 – 
 –  B.

 4,8 ,  18,1 2. -
 10-3 -

. 0 = 50 / 3,
 5 3.  5 .

-
 4.  4 , -

-
.
-

 2 ,
.

-
 -  B .

4,8 ,  18,1 2. -
 0=2,5 / 3 ,  10 3,

 5 .

 400 -
 5.
 5 , -

.

 11 , .

-

.

,  0,01% -
 0,01% .

,
-

 6.

D , N, -2 S , 2/ 2

200 2,5 108 18

400 6 107 9,5

. 6. -

,

.

 6 , -
 0,2 -

 2 , -
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-
 –  6G. 

10 2,  5 
 2 / .  7

 6G 

 200  400 .

. 5.

-  (D = 200 ).

 7 , -
-

 6G. -
-

. -
 6G -

 15 ,
.

.
 200 -

,
 400 .

-
 200 

:  – , -
 –  – -

.
 10 2,  7,0 -

 5  25 / .
 8 -

-
. -

 ( -
)

. 5.
 5 , -

 ( ) -
-

 (  = 3,9 / 2), -

(  = 0). -
-

 15 .
-

, . -
-

,
.

-

D , , / 2 , / 2 , % , / 2 , / 2 , % 
200 4,7 1,6 89 0,3 0,5 35

400 1,8 0,8 77 0,12 0,2 18

. 7.  6G -  200  400  – 

.

, / 2 , / 2 , % , / 2 , / 2 , % 

3,9 8,2 88 0 0 0

2,2 7,9 80 0,14 1,8 14

0,02 1,5 6 0,05 2,3 8

. 8. -  (D = 200 ) – -

.
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, / 2 , / 2 , % 
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.
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/ 2).
-
-
-
-

.
1. - -
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Synaptoneurosomes are simply derived brain vesicular preparations which are believed to con-
tain intact presynaptic and postsynaptic elements. Changes of the membrane potential in
synaptoneurosomes monitor by measurement of changes in the absorbance of a potential sensitive
cyanine dyes or rhodamine 6G. Synaptoneurosomes may be used for functional studies on 
postsynaptic neurotransmitter receptor-linked membrane potential changes, for investigation inositol
phosphates production and receptor phosphorylation, regulation of transmitter-mediated receptors and 
second messenderges ways, metabolic processes and postsynaptic potentials by influence of 
neurotransmitters and neuropeptides.

Key words: Synaptoneurosomes, Membrane potential, Postsynaptic potentials, Neurotransmitter.
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