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ABSTRACT

In this study, 3 different cooking were performednfi white mulberry by kraft process, under the dtowks
such as; Active Alkali / Silfidite rates, 16/20,/2@ and 20/22, the temperature at 180°C for 17Qutesm
Physical and mechanical properties of the papexiyced at 20SR°, 35SR° and 50SR° were carried out.
Physical properties were improved when the beatiegree was increased at the same cooking conditions
Bursting and tearing resistance were increasederRaylp yield decreased with increasing the amaidirtotal

alkali.
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1. INTRODUCTION

White mulberry wood is native to China. It is distted in Japan, Korea, Manchuria, India, Pakisteam,
North Europe and the Mediterranean countries. Qapafup to 15 m length, thick branches of a lairge that
canopy. It is easy grown in deep soils, as welhaidry, sandy and chalky soils, endurance saltad weather
conditions as a fast-growing species and usudéslwarmer climate zones (Gokmen, 1973). It exigistly in
Erzincan followed by Elag| Ankara, Malatya and Tunceli, even can grow inrguvegion. (Anon., 2002).
Mulberry wood involves the colors from light browm greenish brown, dark brown, brown or black aiudet-
colored, and has heartwood with (Merev, 1988). @lade Brown color yellowish-brown. The other prapes
are known that the annual ring limits are apparaittdry weight is 0.65 g/ch(Bozkurt and Erdin, 1995),

contents thyll formation as the same in other goged trees (Ors and Keskin, 2001).
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When wood treated with cold and dilute alkali simiatonly a small amount lignin can be dissolved aeer, for

the solubility of the lignin in wood significanthyif the wood chips are heated with NaOH solutiordem
pressure, to 160-180 °C, most of the lignin is re@tb This process is the base of the general cooahanda
method (Browning, 1967). Alkali used in the methatisli is consumed in lignin reactions, the sdliabtion of

carbohydrates, naturally found in wood and newteatirganic acids formed during cooking, resinousstnces
and tannin reactions. (Tank, 1980). Mulberry tras &n important role in the history of the papére Thinese
produced the paper from mulberry tree by peelirgitmer bark, and by using lime and ash havingliakka

property dissolved in water producing pulp whicrsve@ated in a mortar (Etlo, 1990).

Fiber length shows correlation with the propertésound paper. For this reason, the first thateoin mind
for the production of pulp of wood of coniferousds. However, the strength of the paper is dealeafter a
certain point since the fiber length deform thegyaprmation. Therefore, short and thin-leaved wiébdrs are
preferred for many types of paper (Eitg 2003). White mulberry belongs to ring poredeten terms of
sequence of trahe (Berkel, 1970). The average fibdth and lumen diameter of White Mulberry trunkod

was averages 15.38n, 52um (Sirin, 2006). Based on these results;

Runkel ratio = (Fibre wall thickness x 2) / lumdardeter (Kirci, 2003), the formula
Runkel ratio = (8.81 x 2) / 6.52 =2.702> 1

It was included in coarse fibers group

Some chemical properties of White Mulberry wood evawestigatedSirin, 2006) and the values determined
were given in Table 1.

Table 1. Chemical analysis of trunk wood and brasabf White mulberry (Morualba L.) (Sirin, 2006).

The analysis Results (%)
Cold water solubility 6,04
Hot water resolution 14,83
Resolution 1% NaOH 14,83

Alcohol resolution 11,13
Holocellulose rate 85,98
Cellulose ratio 53,08
Lignin ratio 21,30

It is suitable for the pulp production in termsth& cellulose ratio the same as it was in many deaaed
species.
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2. MATERIALS AND METHODS

The test specimen was obtained from Inozu distfiéinkara (Beypazari) region located at 1000 niwe, and
the North-West direction. White mulberry wood fiigas chipped, and moisture content was determimech,
weigh to 700 gas oven dry, afterwards stored iygtblylene bags. It is a fact that there is no aéd literature
in relation to pulp production with mulberry woodepiously. Since the kraft method is suitable fibtypes of
wood it was chosen in this study. Pulp productiaswwerformed in a cylindrical boiler which is wargiwith
heating and resistant to pressure, rotating 2 syfde per minute. Literature findings were based the
determination of the cooking conditions as weltemperature was maintained at 170 ° C. Cooking itiond

are given in Table 2.

Table 2: Cooking conditions used in the study.

Active Alkali / Sulfite (%) 16/20(1) 18/20 (I1) 22 ()
Solids (%) 20.88 23.87 27.27
Solid content (g ) 271 256.15 242.76
Moisture ratio (%) 12 12 12

The unbeaten paper was produced with 35 SR® anfR50from the pulp, then, the paper thickness, sarfa
smoothness, air permeability, tear resistance panst resistance properties were determined.

Test papers were conditioned under the temperatu23+1 and relative humidity with 65 % accordimy t
TAPPI T402 om-88 standard for 24 hours in the rofotiowed by subjected to the tests given belowAPPI
T402 om-88 standard test papers obtained by thpeeature and relative humidity of 23 + 65% of tlreirathe

first 24 hours after conditioning were subjectedhi® following tests,

1 .According to TAPPI 410 om-88 standard weight,

2. According to TAPPI 411 om-89 standard, thickneessity and volume,

3. Moisture according to TAPPI 412 om-90,

4. According to TAPPI 220 om-88 standard test papéing,

5. According to TAPPI 410 om-88, expressed in grafm&-fold paper with founding tear resistance,
Tear resistance index = x (16/4) x 9.81 / weight,

Formula mN.mM/ g calculated,

6. TAPPI 403 om-91 standards, determined by thstimgr strength in kg/cfn

Index = 1000 x 0.0981 x Bursting resistance / Wefgtmula kPa.r/ g, respectively.
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3. RESULTS AND DISCUSSIONS
Cook the paper pulp screened yield values obtdmgiven in Table 3.

Table 3: White mulberry wood screened pulp produnedelds.

Active Alkali / Sulfite (%) 16/20 (1) 18/20 (II) 222 (1)
Elimination yield (%) 38.44 36.60 34.68
Screen surplus (%) 2.00 0.61 0.70
Total yield (%) 40.44 37.20 35.38

In the first cooking, active alkali and sulfidityene chosen 16 % and 20 % respectively, the eliméhgield was

determined to be 38.44 %. The eliminated yield eslwere given in Table 3.

The eliminated yield was determined to be 36.60A6tive alkali was increased to 18 % and sulfiddy22 %
because of the decline in yield, and eliminateddyigas calculated to be 34.70 %. Because the dedlirihe
yield was taken in to account, active alkali antfidity were not increased, therefore recooking was done.

Table 4 shows some of the features white mulbeogdymanufactured hand made sheets.

Table 4: White mulberry wood essay papers prodsoadk of the features.

Surface . . . Tear Burst
Cooking SR° Smoothness Alr (Pnflsrr:l?nag) lity Th(|cl:rr]1)e ss index index
(ml/min) : H (nM. n#lg) (kPa.n? / g)

| 20 781 >5000 176 102 0.53
35 580 1925 131 281 1.77
(16/20) 50 492 420 126 229 2.32
I 18 829 >5000 180 121 0.52
35 506 2443 142 255 1.76
(18/20) 50 340 470 125 227 2.28
" 20 717 >5000 176 125 0.54
35 521 1757 140 280 2.06
(20/22) 50 395 499 125 234 2.42

The paper testing is done based on the produceet fpating 50 SR° When the paper produced 50 SR° w

examined for surface smoothness it was seen tlcatased when NaOH ratio increased from 16 % to Bhéo

air permeability increased at constant sulfidity%20I1t may be caused by weakening of the fibers Wiirning
affect of NaOH. Tear and burst resistance decdeaséixed sulfidity 20 %, when NaOH ratio incredfeom

16 % to 18 % However, it increased when the suifidias increased to 22 % at the same condition§he
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decline in the yield indicates that it is not pbssito produce paper without giving loss in thet pair
carbohydrate with sulphate cooking solution. Hesthitoses fractions having low molecular weight daldile
to alkali merge in to cooking solution at the betig of the cooking. Although cellulose componisrthe most
durable polymer against alkali attack, 5 % of deBe is dissolved during kraft cooking and merg#oinooking
solution (Kirct, 2003).

The loss in the yield caused from increased tdkalliaquantity might be resulted from cellulose daggation by
alkali attack. Therefore, viscosity should be nam@d in cooking by using lover alkali in the fugth

experiments.

5. CONCLUSIONS

White mulberry has a high potential resource sihisedistributed in a broad area in Turkey. Islsund wood,
as well as can be used in the production of putp aper because of the high celluse content. Athduaft
method is used in this study, further studies based¢hemical, semi-chemical and mechanical mettawds

needed to get precise finding whether white mujbsuitable for pulp and paper.
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