Journal of Korea TAPPI
Vol. 42. No. 3, 2010
Printed in Korea

250 A

ﬂllﬂl

7]

2 e
o
o,
>
(o]
>
2
T

jm o
(20108 7€ 264 4201010 9 2 A =H)

Sugar Extraction by Pretreatment and Soda Pulping
from Cattail (Typhaceae)
(2) Pulping Characteristics

. ¥
Wan-Jung Kim', Sung-Eun Lec’, Yung-Bum Seo'
(Received July 26, 2010: Accepted Sep. 2, 2010)

ABSTRACT

Three different species of cattails (Typha orientalis, Typha angustata, Typha latifolia) cultivated in

South Korea were examined as raw materials for the production of pulp and paper. Soda pulping with

anthraquinone was used for the stems and the leaves of cattail, separately. Addition of anthraquinone in

soda pulping improved the yield greatly. Chemical components between three cattail species and within
each species (leaves and stem) gave little differences. Average fiber length of the bleached cattail fibers
was a little shorter than that of the HwBKP of Eucalyptus. Average fiber width of the cattail fibers was
a half of that of the HwBKP. Compared to the HWBKP, cattail pulp gave higher breaking length, higher

opacity, and better smoothness at equivalent freeness.
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Table 1. Pulping conditions of the cattails

Soda pulping
Active alkali(%) 16
Heating time to cooking temperature (min) 45
Cooking time at maximum temperature (min) 120
Maximum temperature (‘C) 165
Liquid ratio 5:1
H-factor 1000

cm-99).
FEo] HEZZA §-84S A7) 5te] vl U7
of wko] A}&E]o] 2] 31 9] = Soda pulping W& o] &
319131, =8, Kappa 3t S-S 245190} (TAPPI T 236
om-99). Table 1 & B35} 270< vheff 3 ek
7 REO| AR5 13} o] 4kate] A Wl v} 2%} whibe}
TR O R Fulste] 2225 AAetl o, 2
Z] ¢} A 2+-S TAPPI Standard Y@ 422 7] 0] 8-5}0]
B 60 g/m’ 0 & 23Tk 22he] 222 9 BA

Table 2. Testing methods used
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Z B E(Tpha orientalis), o7 -5 Bpha angustata),
SRS (Tipha latifolia)®) B+ 42 £4- 9)(leaf)
I} Z7|(stem) 2 Y+ 0 1 AT}=Table 2, 3, 4%}

Properties Methods Description
Freeness ISO 5267-2:2001(Ed.2) Canadian Standard freeness method
Breaking Length ISO 1924-3:2008(Ed.1) Constant rate of elongation method (100 mm/min)
Burst strength ISO 2758:2001(Ed.3)  Determination of bursting strength

Folding endurance  ISO 5626:1993(Ed.2)

Determination of folding endurance

Drainage T 221 cm - 99 Drainage time of pulp, Tappi method

Stiffness ISO 5628:1990(Ed.1)  Taber method

Bekk smoothness ISO 5627:1995(Ed.2)  Bekk method

Ash ISO 1762:2001(Ed.2)  Determination of residue (ash) on ignition at 525 degrees Celsius
Brightness ISO 2470-1:2009(Ed.1) ISO brightness

Opacity ISO 2471:2009 Opacity of paper backing

Table 3. The chemical components of Typha

Table 4. The chemical components of Typha

orientalis. angustata.

Leaf Stem Leaf Stem

Hot water extractive(%) 10.46 10.64 Hot water extractive(%) 10.02 10.36
Alcohol Benzene extractive(%) 1.56 1.42 Alcohol Benzene extractive(%) 1.52 2.48
Ash(%) 5.56 6.87 Ash(%) 6.28 5.02

Klason Lignin(%) 20.98 18.45 Klason Lignin(%) 19.16 20.98
Holocellulose(%) 62.03 63.48 Holocellulose(%) 63.68 61.21

a -cellulose(%) (54.31)  (59.57) a -cellulose(%) (56.56)  (53.94)

(3, v -cellulose(%) (45.69) (40.43) B, v -cellulose(%) (43.44)  (46.06)
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Table 5. The chemical components of Typha

latifolia

Leaf Stem

Hot water extractive(%) 7.43 9.36

Alcohol Benzene extractive(%) 1.75 1.23

Ash(%) 6.10 7.53

Klason Lignin(%) 19.62 17.75

Holocellulose(%) 67.17 64.43
a-cellulose(%) (52.63) (50.97)
(3, y-cellulose(%) (47.37) (49.03)
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Table 6. The soda pulping results of three different cattails

Soda pulping Unbleached pulp yield (%) Kappa (#) Bleached pulp yield (%)
Typha.orientalis 32.66 24.29 21.63
Typha.angustata 34.32 25.75 22.13

Typha.latifolia 33.55 23.30 22.80

Table 7. The soda pulping with anthraquinone results of three different cattails

Soda pulping + AQ Unbleached pulp yield (%) Kappa (#) Bleached pulp yield (%)
Typha.orientalis 34.29 24.36 27.04
Typha.angustata 36.04 25.08 27.66

Typha.latifolia 39.27 23.54 28.42

Table 8. The average fiber lengths of the bleached cattail fibers

HwBKP  Typha. orientalis  Typha. angustata  Typha. latifolia
Average length weighted in length (um) 657 591 544 593
Average Width (um) 20.40 12.60 15.00 12.80
Fiber coarseness (mg/m) 0.13 0.05 0.05 0.09
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Fig. 3. The breaking lengths of the handsheets
made of cattails

Fig. 4. The breaking lengths of the handsheets
made of cattails
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