
. 2013. 4. . 219–224. 
DOI: 10.14258/jcprm.1304219 

 
 

 
 
 
 

 547.556.33 

 
 

© .  

, 
., 7, , 153000 ( ),  

e-mail: smirnovasv1961@mail.ru 
 

-
 –  

,  Cr (VI). -
 5–6  Cr (VI)  2–3 -

. -
,  4–5  Cr (VI) ,  

  
: , , , , -

. 

 

-
.   – 

.  
-

, ,  1 . -
.   50   

 1 .  
 – 

 2 .  
 ( ).  

 ( )  (  
) . 

-
 [3] ,  

. , ,  
, ,  

 – . , ,  
:  ,  ,   [6]  –   

. 
-
-

. -
,  

. -
-

 –   
 «  

», , 
, e-mail: smirnovasv1961@mail.ru 



.  220 

.  (  
) -

. ,  
. 

 
,  (III).  

 (III)  
 (VI). ,  

 – .  
 (VI) ;  Cr (III) -

 4, 5 . 
-

.  
,  

,   ,  
-

, – .  

 
  ( , , , 

), , -
,   ( , , ) .  

,  ( . ) – 12% (  13-183-83, -13-0281036-029-94). 
, :  

'  –  2 ,  – ,  – 
,  – .  

 6 , , ,  
97,5%. :  (« .»),  (« .»),  

 (« .»). 
:  60  

 64 , . 
 

:  40 °  20 ,  
 96 °  20 .  60 . -

 30 , -
. -

. ,  [7], -
 4,05–4,45   0,05  – -

-121. 
 

, . -
 [8]. -

 70, 80, 90  98 °  ( -
).  

, . 
.  

-18. 
 K/S, ,  

 [9]: 

R
R

S
K

2
1 2

 

 R – , K – , S –  
. 



 … 221 

 CIE L*a*b*, -
 E  [9]. 

 
-314-2.  

 

 
,  

.  
, -

 90 ° ,  . , -
-

 –  
.  

,  
:  15–20 -

.  –  – -
 30–40  90–100 . ,  

)  Cr(VI)  3 . 
 

.  
 . -

 ( ) : 

C
CK 0lg3,2  

  – ; – , ; C0,  C  – -
. 

1. 
, ,  10 °  

 .  1,5–3 .  
 –  .  1,5 , -

. ,   , 
 

. , -
, . 

 
 

 (1, 
6),  (2, 5),  (3, 4): 1–3 –  

; 4–6 –  2,5  
 



.  222 

 1.  
 

  
 

. 10–4 ( –1)  
70 °  80 °  90 °  98 °  

K2Cr2O7 0,520 1,010 1,535 2,675 
K2Cr2O7  ( ) 0,750 1,213 2,405 4,242 
K2Cr2O7  ( ) 0,727 1,183 1,921 3,800 
K2Cr2O7  ( ) 0,676 1,084 1,611 3,254 
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Cr (VI),  
 

I 3,25±0,50 12,58 3,93 15,0 0,60 
II 4,97±0,60 14,59 2,37 9,6 0,25 

 
I 2,83±0,10 7,11 3,29 14,5 0,63 
II 6,75±0,15 7,80 2,38 10,0 0,20 

 2  
I 5,14±0,40 8,20 14,6 0,72 0,62 
II 7,12±0,15 9,66 10,4 0,27 0,23 

 
I 3,43±0,20 5,82 3,71 14,9 0,67 
II 4,92±0,10 6,45 1,45 9,8 0,30 

* : I – , II –  ( ) 

 

-
 (  1,3–3,5 ),  (  1,6–3,4) , -

 (  4–5%),  
. ,  4–5 -

 Cr (VI) -
. 
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Smirnova S.V. APPLICATION OF CELLULOSE PROCESSING BY-PRODUCTS IN THE CHROME DYEING OF 
WOOL FIBER 

Ivanovo State University of Chemical Technology, Sheremet'evskii ave., 7, Ivanovo, 153000, (Russia), e-mail: smirno-
vasv1961@mail.ru 
Application of cellulose processing by-products (lignin sulfonates) appeared to be high-effective for the chroming pro-

cess in the wool fiber dyeing. Lignin sulfonates show affinity to wool. They have higher reductivity than keratin and chrome 
dyestuffs. Addition of lignin sulfonates to the dyeing baths increases the dyeing speed (1,3–1,5 times), increases the evenness of 
the dyeing (1,6–3,4 times), increases colour yield (by 4–5%) and decreases the tensile strength losses of the wool fiber. The 
developed dyeing process leaves 4–5 times less residual Cr (VI) in the dyeing baths, and utilizes cellulose processing by-
products – that works for ecological improving of both wool dyeing and cellulose processing. 
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