
. 2014. 3. . 93–97. 
DOI: 10.14258/jcprm.1403093 

 
 
 
 

 
 
 

 661.728 

 
(N B)  

© . *, . , .   

 (  
), ., 26, , 129337 

), e-mail: sudeykina@mail.ru, olchik805@mail.ru  
 

, -
(N B) .  

. , 
(N -

.  
, .  

, .   
. 

: , , , , , , , , , 
, . 

  

, , -
, -

. ,  
, -

. , -
, , , -

,  20%. -
 ( ) -

. -
.  

 
.  

 [1], -
.  

, -
-

.  
 [2–4]  

-
 

.  

                                                
* , . 

 –  
, e-mail: sudeykina@mail.ru 

 – , 
, e-mail: visida@mail.ru 

  – ,  
e-mail: olchik805@mail.ru 



. , . , .  94

  
 

(N , . 
,  10%-  

(N  (  1).  
, , , .  

. -
 

 3 . , -
,  

. 
-

 ( )  Kratos Axis Ultra DLD -
 AlK  150 .  

,  160  20 .  
 1 ,  –  0,05 .  

 300 700 2.  
 

 10–8 . -
 (  

): Au 4f5/2 – 83,96 , Cu 2p3/2 – 932,62 , Ag 3d5/2 – 368,21 .  
.  

 1s -
,  284,8 .  

 [5]. -
 Kratos. 

  

 ( . 1) , ,   
.  2–5.  

, . -
.  [4]  

,  50%- - (N B) , -
. , -

,    10%,  
 ( .).   

. 

, ,  
 

 
 

-
*, . % 

-
,    

*, . % 

O 1s 33,00 
531,1 OH– 0,60 
533,0 C–O–C, OH–C,  33,00 

N 1s 0,70 
399,5 N–C,H 0,20 
400,8 B 0,40 
402,2 NH4

+, NR4
+ 0,10 

C 1s 63,00 
284,8 C–C,H 18,00 
286,7 C–O 37,20 
288,1 O–C–O 8,40 

B 1s 1,70 
191,6 [BO4]–5 1,60 
192,8 [BO3]–3  0,17 

*  5% . 



… 95

 C 1s-  ( . 2) , 
 [6], , . 

,  C–CH 
. -

. 
 ( . 3)  

. ,  
 (O–C),  (531,1 )  OH–-

 [6]. , , . 
 1s-  ( . 4) .  

 399,5 ,  CNH  ( ,  
.) [6].  402,2  NH4

+, NR4
+. -

 400,8 . -
,  NCO -

.  
 ( . 5)  191,6  

 192,8 .   
, .  

 191,6 , 
 

.  ( .), ,  
, -

, .  
, , . 

1200 1000 800 600 400 200 0
0

50000

100000

150000

200000

250000

300000

CKLL
OKLL

N1s
B1s

C1s

, 
/

, 

O1s

 
294 292 290 288 286 284 282

0

2000

4000

6000

8000

10000

O-C-O

C-O

, 
/

, 

C-C,H

 

. 1. -  
 

. 2. -  C 1s-  
 

538 536 534 532 530 528

4000

8000

12000

16000

20000

24000

, 
/

,  
410 408 406 404 402 400 398 396

1000

1040

1080

1120

1160

1200

, 
/

,  

. 3. -  O 1s-  
 

. 4. -  N 1s-  
 



. , . , .  96

198 196 194 192 190 188 186

120

160

200

240

280

320
, 

/

,  
. 5.  B 1s-  

 

  

,  
(N )-  

.  
 

)2   +  )( 5 6   NH2 2)2OH )2 –( )( 5 6   N 2 2)2   +  2  

,  
.  ,   

.  I , -
, , , -

.  

 

1. . -
.  : . ., 2009. 136 . 

2. ., ., . -
 // . 2010.  6. . 56–58. 

3. ., ., ., . -
 // . 2010.  2. . 198–203. 

4. .  : 
. ., 2011. 191 . 

5. Shpak A.P., Korduban A.M., Medvedskij M.M., Kandyba V.O. XPS studies of active elements surface of gas sensors based 
on WO3 x nanoparticles // J. of Electron Spectroscopy and Related Phenomena. 2007. Vol. 156–158. Pp. 172–175. 

6. Beamson G., Briggs D. High resolution XPS of organic polymers: The Scienta ESCA 300 database. Chichester: John 
Wiley & Sons, 1992. 

 18  2013 . 

 24  2014 . 
 
 
 



… 97

Stepina I.V.*, Sidorov V.I., Klyachenkova O.A. SURFACE MODIFICATION OF CELLULOSE MONOETHANOL-
AMINE(N  B)FENILBORAT ACCORDING XPS 

National Research University Moscow State University of Civil Engineering (MGSU), Yaroslavl sh., 26, Moscow, 
129337 (Russia) 
XPS surface studied cellulose modified with dilute aqueous monoethanolamine(N  B)fenilborat. After a lengthy ex-

traction composed of four- modified samples detected boron and nitrogen. Based on the experimental data revealed that the 
surface modification of cellulose with monoethanolamine (N  B)fenilborat is formed hydrolytically stable bonds between the 
molecules and the substrate modifier . Stability of the resulting compound is due to the coordination number of boron atoms to 
four. In this case, the nucleophilic attack of water molecules are not in connection, the hydrolysis does not occur. A probable 
scheme of interaction with the substrate surface modifier. 

Keywords: modification, modifier, substrate, surface, Boron, Nitrogen, cellulose, wood, XPS, coordination number, bo-
ron-nitrogen compounds. 

References 

1. Pokrovskaja E.N. Sohranenie pamjatnikov derevjannogo zodchestva s pomoshh'ju jelementorganicheskih soedine-nij. 
Himiko-fizicheskie osnovy uvelichenija dolgovechnosti drevesiny. [Preservation of monuments of wooden architecture 
by means of Organoelement Compounds. Chemical-physical foundations increased durability of wood]. Moscow, 
2009, 136 p. (in Russ.). 

2. Koteneva I.V., Kotljarova I.A., Sidorov V.I. Stroitel'nye materially, 2010, no. 6, pp. 56-58. (in Russ.). 
3. Koteneva I.V., Kotljarova I.A., Sidorov V.I., Kononov G.N. Vestnik MGSU, 2010, no. 2, pp. 198-203. (in Russ.). 
4. Koteneva I.V. Borazotnye modifikatory poverhnosti dlja zashhity drevesiny stroitel'nyh konstrukcij. [Boron-nitrogen 

surface modifiers for the protection of wood constructions]. Moscow, 2011, 191 p.  
5. Shpak A.P., Korduban A.M., Medvedskij M.M., Kandyba V.O. J. of Electron Spectroscopy and Related Phenomena, 

2007, vol. 156-158, pp. 172-175. 
6. Beamson G., Briggs D. High resolution XPS of organic polymers: The Scienta ESCA 300 database. Chichester: John 

Wiley & Sons, 1992 

Received October 18, 2013 
Revised January 24, 2014 

                                                
* Corresponding author. 



 

 


