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Acetylation of Papermaking Pulp Fiber
and its Application*

Jong -Myoung Won*?

ABSTRACT

The acetylation of papermaking pulp fiber(SwBKP, SwUKP, HwBKP and HwBCTMF) is
carried out to modify the characteristics of pulp and paper. The effects of the addition of
acetylated pulp on the filler retention and paper properties were investigated. The acetylation
depended upon pulp type and the content of short fiber and fines, The addition of acetylated
SwBKP did not deteriorate the retention of clay, talc and calcium carbonate, while tlie reten-
tion of titanium dioxide was increased with the addition of 20% and above, The brightness,
opacity, air permeability and tear strength were improved, but water resistance, burst strength
and folding endurance were decreased by the addition of acetylated SwWBKP and SwUKP. The
tensile strength of SwWBKP was increased until 20% of acetylated pulp is added, and then
decreased. The tensile strength of SwUKP, however, was not changed until the acetylated
pulp of 25% is added. The dimensional stability was improved by the addition of acetylated
pulp and showed the different response to SwWBKP and SwUKP.
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Table 1. Freeness of pulp used in acetylation.

Pulp Freeness(ml CSF)
SwBKP 575, 400, 290, 120
SwUKP 520, 420, 230, 165
HwBKP 598, 400, 291, 210
HwBCTMP 275, 176
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Table 2. Loading condition. {Unit:%)
Pulp* 100 95 90 8 80
APF*? 0 5 10 15 20
Filler*? 0o 10 10 10 10 10

n' Softwood bleached kraft pulp

=2 Acetylated softwood bleached kraft

pulp

* 3. Clay, talc, calcium carbonate and

titanium dioxide
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Table 3. The blending condition of unace-
tylated and acetylated pulp. (Unit:%)

~ Pulp” 100 95 90 85 80 75 0
APF*? 0 5 10 15 20 25 100

Vviﬁriac‘étyjle_xt_e;i softwood bleached and un-
bleached kraft pulp

*2- Acetylated softweod bleached and un-

bleached kraft pulp
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Table 4. Effect of pulp type, freeness. and
acetylation time on the content of
acetyl group.

(Unit:%)
Freeness Acetylation time(min)
PmCF T 3 120 600 2880
575 0.83901.5324 1.7723 1.1266 2.5837
400 1.2231 0.9837 1.0535 0.8359 2.3420

SwBKP 290 — 1.5504 ~— 1.68632.0201
120 1.12751.21391.4270 — 1.7143
520 1.1008 0.9188 1.0940 — 2.3781

420 0.2751 0.9741 1.5188 0.9989 2.4410
SwUKP 230 0.4211 0.8345 1.3991 1.7532 2.3991
165 0.42391.3318 1.5171 1.8515 1.9585
598 2.0746 0.2938 0.8305 2.5405 2.6017
400 1.1187 0.9409 1.8985 1.2232 3.0476
HwBKP 291 1.1648 0.6952 2.3103 2.5028 2.7680
210 0.6872 1.3951 1.6048 2.0723 2.8570
275 4.7024 4.8958 5.0360 5.1075 5.5582
176  4.9382 4.9344 4.9923 5.3515 5.8982
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Fig. 2. Effect of acetylated SwBKP on the
retention of fillers,
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Fig. 3. Effect of acetylated SwBKP and
acetylated SwUKP on the brightness
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Table 5. Effect of the addition of acetylated
pulp on the physical properties of

paper
APF(%)*" Density*Permea* Tensile™ Burst®® Tear®® Fold*
0 0.4896 83.7 54.3 497 7.09 2.79
5 0.5083 63.0 58.3 4.02 6.99 2.73
10 0.4626 61.9 55.0 4.45 7.55 2.73
SwBKP 15 0.4538 51.8 56.1 4.64 7.63 2.70
20 0.5018 50.4 56.1 4.13 7.57 2.61
25 0.5016 44.1 524 4.44 7.66 2.60
100 0.4517 7.1 395 3.03 105 2.18
0 0.5034 138.1 59.0 5.13 6.81 2.87
5 0.4941 96.1 61.0 526 7.01 2.70
10 0.5268 82.9 60.4 4.77 7.16 2.79
SwUKP 15 0.4985 74.2 56.8 4.29 6.96 2.71
20 0.5164 59.3 58.1 4.76 7.03 2.76
25 0.4918 52.2 58.8 4.48 7.34 2.70
100 0.4260 9.0 36.7 2.90 9.06 1.80
+ 1. Acetylated pulp fiber,
«2. Density(g /cm?),

Air permeability (seconds),

4. Tensile index{N -m/g),

*s. Burst index(kPa - m?/g),

x5 Tear index(mN - m? /g),

«7. Log(Double fold)
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