
IGH=CBN SISTENCY 
PEROXIDE BLEACH I NG 
FOR CHEMICAL PULPS 

One step towards  ch lo r i ne - f ree  b leach ing  

BY J. KAPPEL, G. NEUBAUER AND F. PETSCHAUER 

SCREASISG ww"mwr.u. res tric- 
tions are requiring a reduction in I the use o f  chi o r i ne-co t i  tai n i ng 

bleaching agents, mainly of chlorine 
gas. There are several approaches to 
this goal. including changes i n  the 
cooking process and the efflricnt treat- 

The majority of publications avail- 
able at that time dealt w i t h  sulphite 
pdps [ 1, 2, 3, and 41, or the reinforce- 
iiient of the oxygen stage with perox- 
ide, e.g. [?I] and [ 6 ] ,  to name but t \ w .  
Limited data were available dealing 
\\.it11 a separate peroxide stage i n  kraft 
pulp bleaching [7, 8, 9 and lo]. 

n1en t. 

OXPERIMENTAL 

Wood species: 
Addition of 0 2 :  
Brightness: 
Kappa number 

after digester: 
Kappa number 

after 0 2  stage: 
Viscosity: 
Freeness: 
Breaking length: 
Tear index: 
Burst index: 

spruce, pine 
20 kg/t 

34.5% IS0 

32 +2 

17.8 
1280 dm2/kg 

750 mL CSF 
2.6 km 

1 1.5 mN m2/g 
1.6 kPa m2/g 
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CI02 addition 

Consistency: 
Time: 
Temperature: 
Initial brightness: 
Final brightness: 
Initial kappa number: 
Final kappa number: 

(available chlorine): 4.5% 
1 0% 

2 hours 
70°C 

34.5% I S 0  
45.5% IS0 

17.8 
9.5 

4 T382 



Brightness (% IS01 
54 1 

50 

46 

42 

2% H202, 2% silicate 

0.4% DTUA, 70 ‘C 
30% conbistency 

300 min 

I80 min 

i 120 min 

- 
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Optimum NaOH-charge (%) 

b.4m DTPA 
I 1 30% consistency 

!\ : . - .  

.. 
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Temperature (‘C) 

I I I I 

v-- 
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Temperature (‘C) 
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Peroxide (‘16) 
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Chemical cost8 (S/t) 
80 

70 OC 

IO' I I 
60 80 to 
Brlghtneaa (W ISO) 

40 

Tear Index ImNm2/gl 

2% HZOYL, 70 O C  

30% cor rbtency 

40 80 80 100 120 140 20 

Tenslle index INm/gl 

0 O ~ l ) t I Q n . I  b h h .  afwr OE-etwe 0.6 (L N.OH 

0.76 N.OH x l*C)(.QH 

Kappa number 

lnltlal knppe 17.7 
20 

' 

18 

18 

14 

(2 

lo 
40 80 80 loo 

Temperature PC) 

80 80 100 120 uo 
Teneile index INm/gl 

20 40 
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20 40 60 80 100 120 140 

Tensile index INm/gl 

X after 0-stage * after 0-stage 0 after P-atage 

cals (loo%), for silicate on the com- 
mercially available product with 38' B6 
and for DTPA, on usual comnfercial 
grades. 

OEST RESULTS 
Table I shows some characteristic 

data on the pulp sample after the 0 2 -  
delignification stage. 

The optimum caustic dosage was 
determined in a first series of tests 
using a constant H 2 0 t  charge of 2%, 
Fig. 1. The best bleaching results were 
obtained at a ratio of NaOH:H202 of 
only 0.25. This is considerably lower 
than found in the literature for sulphite 

The bleaching reaction lasted five 
hours until no further significant 
brightness increases were achieved. 
With shorter retention times, the level 
of optimum caustic dosage increased, 
however the final brightnesses obtained 
were 2 to 4% lower. At optimum condi- 
tions, some 20 to 25% of the peroxide 
applied was left. 

Similar optimization work was done 
at other temperatures. Figure 2 shows 
the optimum caustic charges in the 
temperature range of 50 to 90°C. At 
90°C, the optimum bleaching time 
dropped from five to four hours. 

High temperatures significantly in- 
creased the final brightness obtainable, 
Fig. 3. The bleaching temperature of 
90°C boosted the final brightness to 
57% I S 0  with a peroxide charge of 
only 2%. This is a brightness increase of 
close to 23% ISO. 

At the same time, the amount of 
residual peroxide dropped to less than 
5%, Fig. 4. 

If, in the future, it is possible to 
bleach kraft pulps without any chlo- 
rine, most of the washing liquor in the 
bleach plant can be recirculated to the 
brown stock washer and the evapora- 
tion plant, countercurrent to the pulp. 

pulp P I .  

. 

In this case, silicate-free bleaching is 
not an option, as it is with mechanical 
pulps. It becomes essential with chlo- 
rine-free chemical pulp bleaching 
sequences. 

The final brightness dropped by 
more than 4% IS0 when no silicate was 
added to the bleaching liquor, Fig. 5. At 
the same time, the amount of residual 
peroxide was reduced close to the limit 
of detectability. 

Pre-treatment of the pulp with a 
chelating agent (DTPA) at a pH of 7 
showed no effect on the final bright- 
ness, Fig. 6., not even on the residual 
peroxide. This is an indication of ade- 
quate washing in the mill. DTPA was 
added to the bleaching liquor in all 
tests. 

When investigating the influence of 
peroxide and bleaching consistency, 
statistical design of tests was done and 
the results were incorporated into a sec- 
ond-order mathematical model, Fig. 7. 
The caustic soda and silicate were kept 
at a constant ratio to H202. All tests 
were carried out at 70°C. 

Similar to mechanical pulp bleach- 
ing, significant influence of consistency 
was measured. At a given final bright- 
ness, 25 to 35% chemicals can be saved 
when comparing 10 and 30% bleaching 
consistency. The maximum brightness 
increase was 30% ISO. 

Figure 8 shows the cost of bleaching 
chemicals, calculating $1400/t of per- 
oxide and 20% additional costs for aux- 
iliary chemicals. The cost is higher than 
when using conventional bleaching 
agents, but up to a brightness of 55 to 
60% IS0  high-consistency bleaching 
has acceptable chemical costs. 
Fibre properties: The kappa number was 
reduced by up to 30% in the peroxide 
stage, Fig. 9. Higher consistencies yielded 
slightly better delignification as did high- 
er bleaching temperatures, Fig. 10. 

The strength properties could be 
improved compared to those of the O r  

pH: 11.2 
Time: 2 hours 
Temperature: 70°C 
Consistency: 30% 

Final brightness: 78.7% I S 0  
Initial brightness: 45.5% I S 0  

delignified pulp, but were lower than in 
a conventional bleaching process. No 
significant influence ofcaustic soda, 
peroxide, consistency and temperature 
could be measured. Of the numerous 
test data, the tear/tensile diagrams for 
various NaOH charges and bleaching I 
temperatures are shown in Fig. 11 and 
12. 

" 

Multi-stage bleaching: Although the 
main objective of the tests was to opti- 
mize the H202 bleaching stage, some 
tests were run to check the chemicals 
required for bleaching pulp to higher 
brightnesses. The pulp was pre- 
bleached in the laboratory using clilo- 
rine dioxide ((2102). The main charac- 
teristics are shown in Table 11. 

The bleachability in the peroxide 
stage using the 0-D pre-bleached pulp 
was better than in the 0 - P  sequence. 
Table 111 summarizes the bleaching 
conditions of the P-stage. A final bright- 
ness of 79% I S 0  could be obtained 
with a peroxide charge of only 2%. 

The strength properties were hardly 
changed compared to those after the 
0-D-stage, however they were signifi- 
cantly poorer than those of pulp 
bleached in a conventional sequence 
(Fig. 13, Fig. 11). 

The following results were obtained 
in laboratory-scale peroxide bleach 
tests using 02-delignified softwood 
kraft pulp: 

Brightness increases up to 30% IS0 
were possible in one P-stage; 

Highconsistency bleaching saved up 
to 35% chemicals when comparing with 
10% bleaching consistency; 

The best bleaching results were 
obtained with high temperature, low 
caustic charge and addition of silicate. 

The kappa number could be reduced 
by 30%. High consistency and high 
temperatures resulted in slightly better 
delignification; 

Strength properties were improved 
during H202 bleaching; 

A three-stage bleaching sequence, 0- 
D-P, achieved 79% final brightness. 

A great deal of test work has yet to 
be done to optimize complete bleach- 
ing sequences, including the highcon- 
sistency peroxide stage. 
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Automated Laboratory 
Beater (PFI Type) 
For the processing of pulp prior to forming 
handsheets to determine its behaviour when 
subjected to a definite beating schedule. 

FEATURES : 
Fully Microprocessor controlled 
Eliminates cumbersome cranking 
Unit shuts down automatically upon test 
completion 
Standard built-in safety features 
Self contained unit with integrated fuse 
panel 
Auto Key Switch for accessing calibration 
mode, operator cannot access without key 
No special installation required 
Conforms to TAPPl T24& and CPPA C.7 
Certificate of calibration available on 
request 
Levelling screws 

ON DISPLAY AT OUR BOOTH NO. 1326 ’ CALL OUR TOLL FREE CUSTOhfER LINE 10800066106443 
95 MONTPELLIER BLVD., ST. LAURENT, QUE. H4N 2G3 

TEL: (514) 748-6522 - FAX: (514) 747-5720 

/LAB U S  lWSTI3UUEHTs TECH UBTECH WC 
UBlKH WSTRUUEMP Hc. 
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