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AMINN = AN1IZTMIANYD (pulping conditions)

Kappa number level
Pulping conditions :

: 10 14 18
sodium sulphite, % 24.0 13.5 8.0
caustic soda as buffer, % 3.0 3.0 3.0
max. temp., C 170 170 160—165
time at max. temp., min 90 0 10
kappa number 10.2 13.5 17.7
total yield, 57.7 60.0 64.1

4 4 ) ..
AN o annen1Inonite (bleaching conditions)

CEH Single—stage
Bleaching conditions
C E H H
chemical charge, % See table 1 2 See table 1 See table |
reaction time, min. < 60 60 240 240
temp. °C ambient 60 40 40
pH 2—2.5 — 8.5—9.5 8.5—9.5
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(Raw data from CEH bleaching of rice straw monosulphite pulps)

K C H R. |AR.% PCno tensile index| tear i;ldex Keg Reg
kN.m/kg N.m"/kg
+1 +1 0 74,7 2.5 0.753 55.0 5.70 5.61 42.7
+1 —1 0 67.4 1.4 0.939 47.4 4.76 9.6 39.1
-1 +1 0 84.8 9.4 2.14 36.2 5.37 0.82 72.2
—1 —1 0 83.1 9.1 2.3 35.8 5.60 1.45 65.0
+1 0 +1 76.9 3.2 0.934 48.3 4.88 7.0 41.4
+1 0 — 64.2 1.1 0.508 46.3 5.30 6.75 41.7
—1 0 —1 79.5 8.1 2.30 39.1 5.30 1.50 65.5
—_1 0 +1 83.6 12.9 3.5 36.7 5.00 1.55 65.4
0 +1 +1 84.7 15.1 4,06 39.9 4,90 1.26 66.3
0 + 1 —1 83.7 11.2 2.86 43.6 6.10 1.26 66.3
0 —1 +1 84.4 12.9 3.34 42.2 5.80 2.07 60.1
0 —1 —1 80.0 8.5 2.36 47.3 6.50 2.23 58.4
0 83.8 11.6 2.96 42.1 6.26 1.79 63.4
0 84.6 9.5 2.17 42.8 6.30 1.56 63.2
0 0 85.1 10.3 2.32 43.1 6.00 1.69 61.2
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(Raw data from single—stage hypochlorite bleaching of rice straw monosulphite pulps)

Coded values Properties of bleached pulps
K c R, AR % PC.io Tensile index tear izndex
kN.m/kg N.m/kg
+ 1 +1 63.9 2.77 1.37 47.4 4.88
+1 0 58.2 1.68 0.98 43.5 5.36
+1 —1 49.0 0.78 0.61 44.8 5.03
0 +1 77.1 12.8 4.60 39.9 5.00
0 0 74.4 7.2 2.52 41.4 4,92
0 —1 67 4.7 2.14 39.9 5,30
—1 F1 75.5 11.3 4.11 40.8 4,71
—1 0 73.8 9.6 3.62 43.6 4.81
—1 —1 67.9 4.8 2.11 41.5 4,76
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(relationships of variables in CEH bleaching of rice straw monosulphite pulps)

Models

Relationship
6.1) Rp =f (K,CH) | R, =
6.2) Ryce =1 (KCE) Ryce =
6.3) Rycg =f (K,C) Rece =
6.4) R o (RocCEa H) R, =
6.5) PC,No = f (K,C,H)| PC.No —
6.6) TL. =f(KCH) | TIL. =
6.7) Tr.1 =f(K,CH) | Trl. =

84. 5-5.975 K+ 1.625C+ 2.775 H—7.075 K>
+0.075C%* — 1.250H%+ 1.400 KC — 0.850
CH + 2.150 KH ;

77.104—9.043 Kcg + 0.539 Kag ;

62.127 —12.900 K + 2.329 C — 8.383 K° +
0.892 C?

50.434 + 0.504 Rycg + 2.693 H ;
2.483—0.888 K + 0.109 C + 0.476 H

— 1187 K* +0.197 C* + 0.475 H? —

0.006 KC + 0.055 CH — 0.194 KH;
42.670%6.151 K + 0.250 C — 1.150 H
+0.143 K2+ 0.790 C2 —0.210 B® &

1.800 KC % 0.353 CH + 1.100 KH ;

6.16€7 — 0.079 K — 0.074 C — 0.253 H —
0.851 K= 0.021 C*—0.259 H" + 0.293 KC
—0.125 CH — 0.030 KH ;

0.969

0.989

0.953

0.855

0.935

0.847

0.820

WHIILHA 1) Ry

T.L
2

= brightness ; RucE

tensile index ; Tr. I. — tear index ;

brightness after alkali extraction ;

*

r = coefficient of explaination

2) al K,C,H L‘iajlu coded variables
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£ a
UULAL2 (relationships of variables in single — stage hypochlorite bleaching of rice straw

monosulphite pulps)

Relationships Models P
7.1) Ry = £ (K,H) R = 74.188 — 7.638K + 5.417 H + 1.825 KH — 0.999
9 .
8.083 K° — 2.083 H*;
0.1003 R
7.2) AR% =1f(Ro) | A Re % =0.00525¢ ; 0.982
7.3) PC.No. = f (K,H) | PC.No = 3.009 — 1.142 K + 0.870 H — 0.310 KH 0.926
—0.913 K>+ 0.117 H?
7.4) TI = f (K,H) T.I. = #0.700 + 1.633 K + 0.367 H + 0.825 KH + 0.802
3.200 K — 0.450 H®
7.5) Trl = f (K,H) Trd = 5.175 % 0. 168 K — 0.800 H — 0.025 KH — 0.624
0.142 — 0.77 H®
. @
‘HN’I‘HHW‘: A1 K a2 H 1Y% coded variables
Figuré 1 CEH b!eoching C/K rolio VS Figure 2 CEH bleaching : optimization of
kappo number (2%, avCl in H chlorine charge with respect lo
stage ) unbleached kappg number and
~ 028 85 tensile index of bleached pulp
5 { 2% aovCl in H stage )
2026} 825
. / 80 o bLi 2
2 775 =l §Ap
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2 083'8 747 S (0F €43 kNm/kg\\\
022 @ S “
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< 020 S ,
@ u; 32t / \
& \
g 018 g . / lensite index
5 o6 : 8 /// 250kN:m/kg
N c
£ 2t
A 67.4 g ;
—— calevlated ° 20p
012¢ 1 | A et N L '
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kappa number of Unbleached pulp (K)
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