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Paper Property Improvement by Introduction of
Carboxyl Groups onto Pulp

Yu-Chang Su*

Summary

Carboxyl groups of pulp fibers play a important roles on wet-end chemical additions as an anionic site on the

interaction of additives with fiber surfaces. Better electrostatics interactions reveals better properties of resultant paper.

Principle of this article and lab. experiments as well as methods for pulp modification involves introduction of

carboxyl groups by addition of carboxymethyl celluloseonto pulps were reviewed.

Discussions of the variables for

CMC addition to pulp slurry were also conducted and elucidation of better paper properties are due to better interaction

of chemical additives with fibers and more evenly distribution of wet-end chemicals on fiber surfaces.
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Pulp Caboxyl Size degree(s) Rosinsize(mg/g) Aluminium(mg/g)
cneontent
(mmol/g)
HBKP-COO0- (H)+ 0.061 33 4.08 2.59
HBKP-CONHCH3 0.002 0 1.27 0.61
JSHIE ¢ Rosin emulsion size(1%) Aluminium(2%)
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12. REI4RATE CMC Ry asas

Attached CMC (mg/g) b)
20 B .
Na-form
15 - N
10 ) b

—e— 100 g/
5 |- —m— 259/
—a— 5g/l
[e] 1 1 1 1

(o] 10 20 30 40 50
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13. NEMALREE (100 ~ 25~ 59/L) ¥ CMC WRff{EdsE LHyR &

() CMC [ 18E Ll T7K05 % (Caform) (b) T 2cHisERkNa EE(Na form)
CMC (Finnfix WRH= 1.0X10° D.S.= 0.52 ; CMC Attachment condition : pH=8 ~ 80°C ~ 0.05M CaCl,;
Plup cons.25g/l ~ CMC addition level =20 mg/g - treatment time = 2hrs

Pulp: unbeatern never dried ECF bleached Kraft.
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% 2. A T8 CMC W piik s CreErysE(L. (Laine et al., 2000)

CMC-product Toatal charge Surface charge % increase of total
pmol/g pmol/g Charge on the surface

Reference 40 3 --

Cekol FF2 84 29 59

Finnfix WRH 67 29 96

Cekol FF2 : MW =1.0x10° - Finnfix WRH MW = 1.0 x 10°
CMC Attachment condition : 0.05% CaCl, - pH=8 ~ 80°C - Plup cons.=25g/I
CMC addition level= 20 mg/g treatment time=2hrs

F# 3. & CMC ESKREAGREENRF 2 (Laine et al., 2002a)

CMC CMC attached WRV Tensile Tensile Stretch TEA Light
mg/g (%) Index Stiffness Failure Scattering
(Nm/g) (kNm/g (%) Coefficient
m'/kg
Ref. 0. 136 28 3.5 3.6 790 28.5
A 5.6 154 34 4.1 4.6 1190 28.0
B 10.3 203 52 5.1 5.6 2080 27.3
C 5.6 213 51 4.8 5.6 2020 28.6
D 7.4 204 56 4.7 5.8 2270 28.3
E 6.6 238 64 5.6 5.5 2390 25.5

CMC Attachment condition : Na-form -~ pH=8 - 80°C - Plup cons.25¢/I
CMC addition level= 20 mg/g treatment time=2hrs

%< 4. Basic properties of CMC (CMC £ A ME) (Laine et al., 2002b)

Sample CMC-product MW D.S
A CekolFF2 2.8 x 10 5 0.71
B CMC2690 1.0 x 10 6 0.39
C CekoIMVG 1.1 x 10 8 0.80
D FFinfix WRH 1.0 x 10 6 0.52
E CekolDVG 1.7x 10 6 0.64
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955
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