


Parameter 1 2 3 4 5 6 

Sodium borohydride (%) 0.00 0.10 0.20 0.50 0.75 1.00 

Kappa no. 20.8 19.1 17.2 17.0 16.7 16.4 

Unscreened pulp yield (%) 47.5 48.1 48.7 48.7 49.0 49.0 

Reject (%) 0.63 0.30 0.1 0.05 traces traces 

Screened pulp yield (%) 46.9 
47.8 

(+0.9) 
48.6 

(+1.7) 
48.7 

(+1.8) 
49.0 

(+2.1) 
49.0 

(+2.1) 

Viscosity (cp) 13.4 12.5 12.0 11.9 11.8 11.6 

Brightness (%ISO) 29 29.0 30.7 30.5 31 31.3 

Free alkali  (g/l) as Na2O at 20% solids 6.0 6.3 6.9 7.6 7.6 7.9 

Black liquor solids (%) 21.2 21.1 20.8 19.6 20.0 20.1 
 

Parameter 1 2 3 4 
Active alkali as Na2O (%) 17.5 17.5 16.5 16.0 
NaBH4 added (%) 0.0 0.2 0.2 0.2 
Kappa no. 20.8 17.9 20.3 21.1 
Unscreened pulp Yield (%) 47.5 48.6 49.2 49.7 
Reject (%) 0.63 0.24 0.53 0.50 

Screened pulp yield (%) 46.9 
48.4 

(+1.5) 
48.9 

(+2.0) 
49.2 

(+2.3) 
Viscosity (cp) 13.4 14.9 15.7 16.4 
Brightness (%ISO) 29.0 29.3 28.7 29.4 
Free alkali  (g/l) as Na2O 6.4 7.1 6.1 5.9 
Free alkali (g/l) as Na2O (at 20% solids) 6.1 6.8 6.2 6.1 
Black liquor solids (%) 21.1 20.8 19.5 19.4 
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Sodium borohydride Sodium hydro sulfite HEDP Urea



Parameter 1 2 3 4 5 
Sodium hydro sulfite added (%) 0.0 0.2 0.5 0.75 1.0 
Kappa no. 20.8 21.0 20.7 20.6 20.9 
Unscreened pulp Yield (%) 47.5 47.6 47.6 47.8 47.7 
Reject (%) 0.63 0.56 0.30 0.24 0.33 

Screened pulp Yield (%) 
46.9 

47.0 
(+0.1) 

47.3 
(+0.4) 

47.6 
(+0.7) 

47.4 
(+0.5) 

Unbleached pulp viscosity (cp) 13.4 -- 13.6 -- 13.3 
Brightness (%ISO) 29.0 29.5 29.2 29.7 30.6 
Free alkali (g/l) as Na2O (at 20% solids) 6.1 6.0 6.3 6.2 6.2 
Black liquor solids (%) 21.1 21.0 21.1 21.3 21.6 
 

Parameter 1 2 3 4 5 6 

HEDP added (%) 0.0 0.1 0.20 0.5 0.75 1.00 

Kappa no. 20.8 20.8 20.7 20.9 20.9 20.8 

Unscreened pulp Yield (%) 47.5 47.2 47.3 47.2 47.3 47.2 

Reject (%) 0.63 0.10 0.04 0.05 0.02 0.05 

Screened pulp Yield (%) 
46.9 

47.1 
(+0.2) 

47.3 
(+0.4) 

47.2 
(+0.3) 

47.3 
(+0.4) 

47.2 
(+0.3) 

Viscosity (cp) 13.4 -- -- 11.8 -- -- 

Brightness (%ISO) 29.0 29.0 30.9 31.0 31.6 30.9 

Free alkali  (g/l) as Na2O 6.4 6.4 6.3 6.1 6.1 6.1 

Free alkali  (g/l) as Na2O at 20% solids 6.1 6.1 6.0 5.8 5.8 5.7 

Black liquor solids (%) 21.1 21.2 21.4 21.5 21.4 21.9 
 

Parameter 1 2 3 5 6 
Urea added (%) 0.0 0.2 0.5 0.75 1.0 
Kappa number 20.8 20.6 20.6 20.9 20.7 
Yield (%) 47.5 47.6 47.9 47.9 48.2 
Reject (%) 0.60 0.10 0.10 0.20 0.30 

Screened pulp Yield (%) 46.9 
47.5 

(+0.6) 
47.8 

(+0.9) 
47.7 

(+0.9) 
47.9 

(+1.0) 
Viscosity (cp) 13.4 -- 15.4 15.5 15.4 
Brightness (%ISO) 29.0 30.2 29.9 29.8 28.9 
Free alkali  (g/l) as Na2O 6.4 6.6 6.7 6.7 6.8 
Free alkali (g/l) as Na2O (at 20% solids) 6.1 6.2 6.2 6.2 6.2 
Black liquor solids (%) 21.1 21.4 21.7 21.8 22.1 
Swelling Volume Ratio (ml/g) 86.7 -- 92.1 93.2 -- 
Viscosity at 52% solids (cp) 105.2 -- 72.4 -- -- 
 

Parameter Control  EDA HPA SA 

Chemical dose (%) 0.0 0.5 0.5 0.5 

Kappa no. 20.8 21.0 20.0 20.2 

Yield (%) 47.5 47.4 47.3 47.2 

Reject (%) 0.63 0.33 0.25 0.08 

Screened pulp Yield (%) 46.9 47.1 (+0.2) 47.1 (+0.2) 47.1 (+0.3) 

Viscosity (cp) 13.4 13.3 13.5 12.8 

Brightness (%ISO) 29.0 28.8 29.7 28.7 

Free alkali  (g/l) as Na2O 6.4 6.4 6.0 5.8 

Free alkali  (g/l) as Na2O at 20% solids 6.1 6.0 5.9 5.4 
 




