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 Y1  Y2  
.  Design 

of Experiments (DOE)  Statgraphics Centurion XVI [3].  

 1.   

    
1,  2, % 3,  Y1, % Y2, % 
50 1,5 90 93,4 7,0 
50 1,5 30 92,5 7,1 
50 0,5 90 90,5 7,4 
50 0,5 30 89,6 6,8 
50 1,0 60 89,9 7,3 
45 1,5 60 91,0 6,4 
45 0,5 60 88,4 6,1 
45 1,0 90 91,5 6,9 
45 1,0 30 88,2 6,3 
45 1,0 60 90,3 6,2 
45 1,0 60 90,1 6,4 
40 1,5 90 92,6 6,4 
40 1,5 30 89,5 6,4 
40 0,5 90 87,0 6,2 
40 0,5 30 85,8 4,1 
40 1,0 60 89,8 5,1 

 

 1 , -
 ( ) . -

 t . , -
, -

 0,9.  
 Y1  

:  ( )  
  X1X2.  

1 = 66,59 + 0,40 X1 + 11,46 X2 + 0,0313 X3 – 0,176 X1X2 (1) 

 (1)  1 -
 Y1 -

.  (ANOVA),  2, -
 (1)  ( ),  
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 = 0,1309  F  Lack-of-fit -
 0,05. -

 R2.  
 (DW) -

 –  (Y – ),  DW = 0,234 > 0,05 ( . 2). 
 2 ,  

.  
-

,  
 [2]. ,  2-  2- , , 

-
 ( )  ( ).  

-
,  

,  ( . 2- ).  
,  

,   1,   ( )  -
 1 2  2 3.  

2 = –8,721 + 0,278 X1 + 7,810 X2 + 0,0342 X3 – 0,130 X1X2 – 0,0237 X2X3 (2) 
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 2.   

-
 

, Y1  , Y2 
F-o  P  F-o  P  

1:  627,2 0,0254 273,8 0,0384 
2: 2 2 1566,4 0,0161 36,4 0,1045 
3:  441,8 0,0303 49,9 0,0895 
1 2 76,6 0,0724 42,2 0,0972 
2 3 – – 50,4 0,0891 

Lack-of-fit 34,0 0,1309 6,4 0,2940 
 R2, % 88,8 88,5 

 (DW) 2,242 ( DW = 0,234) 2,119 ( DW = 0,343) 

 (2)  2 -
 Y2  

. ,  
 2.  (2) ,  

  = 0,2940  F  Lack-of-fit -
 0,05.  

 R2. , 
 DW = 0,343 > 0,05. 
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Pen R.Z.*, Karetnikova N.V., Vshivkova I.A., Shapiro I.L. PEROXIDE PULPING PROPERTIES OF ANNUAL 
PLANTS. 7. BLEACHING OF CELLULOSE FROM THE WHEAT STRAW  

Siberian State Technological University, pr. Mira 82, Krasnoyarsk 660049 (Russia), e-mail: sibstu@sibstu.ru, 
robertpen@yandex.ru 
Peroxide pulp from wheat straw by cooking had been received by cooking with reactionary mixture «H2 2-H2 -A -
-catalyst». The bleaching was produced by hydrogen peroxide at pH 10,5 and at concentration of fibrous suspension 

10% in one stage in accordance to accepted technology for this process. Dependence of the whiteness and chemical loss from 
the hydrogen peroxide concentration (range 0,5–1,5%), temperature (40–50 °C) and bleaching duration (30–90 min) had ap-
proximated by regression equation of second order. It was found the easy bleaching of the peroxide straw cellulose. Optimal  
bleaching conditions was found by nonlinear programming method: temperature 40 °C; concentration H2O2 1%; duration 
63 min. Bleaching results to optimal condition: cellulose whiteness 89% (correspond to State Standard for hard wood sulfate 
cellulose), chemical loss 5,7%. 

Keywords: peroxide pulp, pulp from straw, peroxide cooking, pulp bleaching. 
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