
 x
2016, 2, .XX-XX

-
 [1-5]. -

 — 

 [6] 

 [7]. 

-

-
. 

,
, 

 ( ,
, -

) [7].

, 
, -

 [6-8]. 

, -
.

-
 ( , 2  CH) 

 [7,8]. 

 Te , -
 T0.  T0, -

,  P,

. , -
, 

, 
. ,

 P0  j0 ,

 54.03+54.04

. 1, . 1, . 1, . 2

1 . .  – ,
420111 , . . , 10

E-mail: bogoslov_kai@mail.ru; danilaev@mail.ru; danilaev@mail.ru
2  ( ) , . , 18, 420000 ,

E-mail: jaz7778@list.ru
 14  2015 .,  — 10  2015 .

, 
.

: , .



2

 2016, 2

. , . .  ...

, 
.

 P0  j0
, 

, 
-

, 
. -

 [9] .1.
 ( )  2

 3. 
 ~100 -

 ~10%. -
 4  9

 5 -
 3, 

,
.
-

 “ ” 
 6  ~1 
 11  10 , 

 10  1,5 , 
.

25 . 
 150  ~300  ~30  10%.

-

-
-

 StellarNet EPP2000 Spectrometer 
0,5 .

 “ 1” 

.
 ~5%.

 1,5  4 
. 

-

 ( , , .),

. 

~125 ,  — ~0,5 .

.  [7], 

.1. -

: 1  —
; 2  — ; 3  —

; 4 — -
; 5 — ; 6 —

; 7 — ; 8 —
; 9  — 

; 10  — ; 11  —
; 12 — ;

13 —  StellarNet EPP2000 Spectrometer;
14 — ; 15 — -

 ( -25).
.2.

.



 3

 2016, 2

. , . .  ...

.
, 
, -

, ,
 ~15%, -

.
.2 -

, -

. 
 ~170 

j 20 2 ( 1)  ~250  j 34 2

2).
-

 [3,5,8]. , -
 C6 6, 

2, .2 -
. , 

2, 

, 
 P0»200 , 

j 25 2  Te/T 10, -
,  [8,9]

 [10] 
~1 .

, 
,  P>P0,

 ( .3).
.4 

, 
, -

.  [11],
,  2 

~340 , -
-

. 
.

, 
, , 

2  ~2 
1.

, 

. 

, 
, -

 (  200 )
 (  25 2). -

-

, 
. 

 Te/T 10.

.

. . 
. -

.

11.34.214/
, 

 ( 02. 03.21.0002) -
-

.3.
. 

 Eclipse LV100POL (Nikon).

.4. : 1 —
 1 .2; 2 — 

 2 .2.



4

 2016, 2

. , . .  ...

 ( )

.

1. Nita L.E., Ioanid A., Popescu C.M., Neamtu I., Ioanid G.E.,
Chiriac A.P. Possibilities of vinyl polymers obtainment in
cold plasma. Rom.J.Phys., 2005, v.50, No.7-8,
pp.755-762.

2. Ennajdaoui A., Vogt M., Mougenot M., Cavarroc M.,
Brault P., et al. Original polystyrene nanoballs grown by
plasma polymerization. IEEE Trans.Plasma Sci., 2011,
v.39, pp.2778-2779.

3. ., ., .,
. -

-
. , 2014, 4, .12-19.

4. Zhang X., Chen W., Zhu J., Feng W., Yan K. Aerosol
formation and decomposition of Benzene Derivatives by
AC/DC streamer corona discharge. Int.J.Plasma Environ.
Sci.Technol. (Inst. Electrostatics, Japan), 2010, v.4, No.2,
pp.130-134; http://www.iesj.org/html/service/ijpest/
vol4_no2_2010/IJPEST_Vol4_No2_07_pp130-134.pdf.

5. ., ., .,
., . -

-
-

. , 2013, 5, .36-39.
6. Nikroo A., Elsner F.H., Czechwicz D.G., Gibson J.,

Grant S.E., Greenwood A.L., Hoppe M.L., Husband D.,
Mcquillan B.W., Miller W.J., Pontelandolfo J.M., Steinman D.A.,
Stephens R.B., Schultz K.R., Takagi M. Capsule
production and development for ICF experiments. Proc. 1
Int. Conf. on Inertial Fusion Sciences and Applications.
Sep. 12-17, 1999. Bordeaux, France. Eds. Ch.Labaune,
W.J.Hogan, R.A.Tanaka. Paris: Elsevier, 2000, pp.917-920.

7. Bogoslov E.A., Danilaev M.P., Efimov M.V., Mikhailov S.A.,
Polsky Yu.E., Faizullin K.V. Experimental studies of a
method of formation of multilayer polymer films with given
physicochemical properties of individual layers. Protect.
Met.Phys.Chem.Surf., 2013, v.49, iss.3, pp.332-335.

8. Liberman M.A., Lichtenberg A.J. Principles of plasma
discharges and materials processing. Hoboken, New Jersey:
J.Wiley & Sons, 2005, 800 p.

9. ., ., .

.
, 2014, .40, .19, .60-66.

10. Gillon X., Li Z., Diallo M., Houssiau L., Pireaux J-J. Plasma
polymerization: Correlation between internal plasma
parameters and film characteristics. Proc. 19 Int. Symp.
on Plasma Chemistry (ISPC19), July 27-31, 2009,
Bochum, Germany. Eds. A.von Keudell, J.Winter,
M.Boke, V.Schulz-von der Gathen. Ruhr-University
Bochum, Center for Plasma Science and Technology
(CPST), 2009, p.658.

11. ., ., ., 
., ., . 

. . 2272784. . 27.03.2006,
. 9, .37.

References

1. Nita L.E., Ioanid A., Popescu C.M., Neamtu I., Ioanid G.E.,
Chiriac A.P. Possibilities of vinyl polymers obtainment in
cold plasma. Rom.J.Phys., 2005, v.50, No.7-8, pp.755-762.

2. Ennajdaoui A., Vogt M., Mougenot M., Cavarroc M.,
Brault P., et al. Original polystyrene nanoballs grown by
plasma polymerization. IEEE Trans.Plasma Sci., 2011,
v.39, pp.2778-2779.

3. Shelestova V.A., Zhandarov S.F., Danchenko S.G.,
Grakovich P.N. Modifitsirovanie poverkhnosti uglerod-
nykh volokon ftorpolimerov v nizkotemperaturnoy
plazme [Surface modification of carbon fibers by
fluoropolymer in a low-temperature plasma]. Fizika i
Khimiya Obrabotki Materialov [Physics and Chemistry
of Materials Treatment], 2014, No.4, p.12-19. (In Russ.).

4. Zhang X., Chen W., Zhu J., Feng W., Yan K. Aerosol
formation and decomposition of Benzene Derivatives by
AC/DC streamer corona discharge. Int.J.Plasma Environ.
Sci.Technol. (Inst. Electrostatics, Japan), 2010, v.4, No.2,
pp.130-134; http://www.iesj.org/html/service/ijpest/
vol4_no2_2010/IJPEST_Vol4_No2_07_pp130-134.pdf.

5. Kudinov V.V., Mamonov V.I., Korneeva N.V., Krylov I.K.,
Gerov M.V. Vliyanie plazmennoy aktivatsii i termoobra-
botki na svoystva sverkhvysokomolekulyarnykh
polietilenovykh volokon v kompozitsionnykh materialakh
[Effect of plasma activation and heat treatment on the
properties of ultrahigh-molecular weight polyethylene
fibers in composite materials]. Fizika i Khimiya Obrabotki
Materialov [Physics and Chemistry of Materials
Treatment], 2013, No.5, p.36-39. (In Russ.).

6. Nikroo A., Elsner F.H., Czechwicz D.G., Gibson J.,
Grant S.E., Greenwood A.L., Hoppe M.L., Husband D.,
Mcquillan B.W., Miller W.J., Pontelandolfo J.M., Steinman D.A.,
Stephens R.B., Schultz K.R., Takagi M. Capsule production
and development for ICF experiments. Proc. 1 Int. Conf.
on Inertial Fusion Sciences and Applications. Sep. 12-17,
1999. Bordeaux, France. Eds. Ch.Labaune, W.J.Hogan,
R.A.Tanaka. Paris: Elsevier, 2000, pp.917-920.

7. Bogoslov E.A., Danilaev M.P., Efimov M.V., Mikhailov S.A.,
Polsky Yu.E., Faizullin K.V. Experimental studies of a
method of formation of multilayer polymer films with
given physicochemical properties of individual layers.
Protect.Met.Phys.Chem.Surf., 2013, v.49, iss.3,
pp.332-335.

8. Liberman M.A., Lichtenberg A.J. Principles of plasma
discharges and materials processing. Hoboken, New Jersey:
J.Wiley & Sons, 2005, 800 p.

9. Danilaev M.P., Bogoslov E.A., Polsky Y.E. Formation of
fractal carbon structures in barrier-discharge plasma under
atmospheric pressure. Technical Physics Letters, 2014,
v.40, iss.10, pp.857-859.



 5

 2016, 2

. , . .  ...

10. Gillon X., Li Z., Diallo M., Houssiau L., Pireaux J-J. Plasma
polymerization: Correlation between internal plasma
parameters and film characteristics. Proc. 19 Int. Symp.
on Plasma Chemistry (ISPC19), July 27-31, 2009,
Bochum, Germany. Eds. A.von Keudell, J.Winter,
M.Boke, V.Schulz-von der Gathen. Ruhr-University

Formation of polystyrene film in gas discharge plasma
at atmospheric pressure

E.A. Bogoslov1, M.P. Danilaev1, Yu.E. Polsky1, M.S. Pudovkin2

1 A.N. Tupolev Kazan National Research Technical University – KAI, 10 Karl Marx st., 420111 Kazan, Tatarstan, Russia
E-mail: bogoslov_kai@mail.ru; danilaev@mail.ru; danilaev@mail.ru

2 Kazan (Volga region) Federal University, 18 Kremlevskaya st., 420000 Kazan, Tatarstan, Russia
E-mail: jaz7778@list.ru

By-products-free polystyrene films coatings formation conditions in gas discharge plasma at atmospheric pressure are presented.

Keywords: polystyrene films, barrier discharge plasma.

Bochum, Center for Plasma Science and Technology
(CPST), 2009, p.658.

11. Kiselev O.G., Berezin A.B., Mayers F.E., Pogorely P.A.,
Slita A.V., Sirotkin A.K. Sposob extraktsii fullerenov
[Fullerenes extraction method], Patent RU No.2272784.
Publ. 27.03.2006, Bull. No.9  p.37.


