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BXFERIMENTS ON THE INDONESIAN RUBEERWOOD
AS RAW MATERIAL FOR PULp AND PAPER
by

Al audin - 8oeprapti X - Moehji Rn - §ry Margono
Hendayani 12 - Soetrisno - Kahar

Callul sue Research Inatityte
Bandung, Indonesin

In this peper an account is given on the phgeicyl, 2orpholo~
€icsl and chemical Properties of rubdberwood along with some
storago characteristics and cooking experiments,

The basic doneity}of rubberwood (ovendry basis) is between
0:47 - 0.56 gr/ca’while the fider length 1s sround 1.30 mm,
with g thiy cellwall of about 2.5 microm and ® lumen dipmeter
of about 12,0 uicrons,

The pentosan content of rubberwood 18 high (about 21 % Jend
the lignin content relatively lcw ( about 22 % ).

Rubdberwcod is ®asily infected by blueatnining fungua, espe-
cially whun stored in thc cpen pir without bark. But when
stored underwater, the infection 1s Buch less and it shows
for debarked logs » decreassing trend cf ash and pentosan
content with storage time, With the Same cooking conditions,
water storage ceusecd n decrepse 1p yield, Persanganaty manbey
and pentosan content of the unbleached pulp.

Pulping ¢Xperiments werg performed using sodn, sulphate and
aeutral sulfite semi chemical (NSSG) proccsscs. With godg
Process, latex stcumulat.oon was found 4in the form of soft
and aticky Bnterial which 1g difficult to remove, but using
sulphate or NS5C Processes the lntey bacame harder and could
easily be remcved by proper 8creening.

Prehydrolysis with water and posthydrolysis with dilute aciq
rendered the pentusan removsal, during the bleaching, easier

and the reculting pulp wes further used for viscose and fi{ber
making.

Bulphate rubberwocd PUlp mixed with long fiber pulp, or rice=~
dbd

straw PUlp and bamboo pulp for Pepernaking wese experimented
with Satisfactory result,




INTRODUCTION
Approximately 2/3 of the total lsnd sros of Indonesia oon-
sists of forests, most of them are hatursl forests with hun.
dreds of different speciss. Thus these forests sre heteroge-
neous. Using heterngencous forests 88 a Bource of cellulose
for pulp industries would create many problems in the forests
exploitgtion, if certain species gre to be seleoted, or in
the pulping process, if mixed wood pulping is to be used.

On the other hand rubbarwood forests are usually more homo -
geneous, mostly contain Hevea brasiliersis. These forests

sre found ps plantations ovned by the riovernment or by ranll-
holders.

The total ares of rubberwood Plantstions in Indonesia is about
10808,604 na, 27 % of which gre government crtgtes. These
rlantations are found Bostly in Jeva, Sumatrsy end Kalimsnten,

In genergl, the latex tapping of rubberwood ot-rﬁod at the
o8¢ of 7 yearas snd after about 25 = 3Oyeaws the value for
latex production is grestly diminisheds Thase 014 trees aust
be regenerated and usuelly reyeneration has » rotgtion of
about 3 - 4 % of the totsl Plentation ares per yeor.

Up to now, old rubber treea are used only s small psrt ao
firewood, while the BujOr part are leitti to rot in the forests
especially in Sumutry and Kelimantan.

Bince regeneration nust be oarried out in eny case, it woukd
be beneficigl if better use of the wood could be found such
es for the pulping industrics. Many works which concern the
use of rubberwocod for Paper pulp have been carried out in
Bany countries and since Indonesin has an abundant source

of this wood, a thorough study of the Rany possibilities
will be of great importance,
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8ince 1962 the Cellulose Rescarch Institute het carried
out a number of e¢experimental wcrks on rubberwood charachte-
ristics end its uee for pulp end pavel .

SENERAL VIFW ON RUBEERWOOD

In the beginaing of the 19 th century, many species of
pPlants had been found to have lstex end were used for si -
milar purposes as HJevep rudbber. The Heven rubber itself

bas seversl species such ad Heven brasiuonua.ﬂoveg
Sprucegnna, Hevea guigpnensis, ond Beves colline.

After the invention of vulcanizstion proceas by Goodyenr -
in 1839 the rubler industries grow snd the consumption of
rubber gradunlly incremses.

From Bretilia,Hevea brasiliensis was distributed through -
out the world especinlly to Asis. At the ond of the 19 th
century Hooker and Markham introduced Hevea to Indie, end
in the year 1900 an Englishean, Wickhan, brought Hoven

grgil;onnic to Indonesis,

Although therv are slso other Speclés in relatively saall
proportion, most rubborwood pPlentationc in Indoneain

ocnsist of Heves brasiliensis., The first Indonesian laten
was produced in the yenr 1910, and 20 vears leter Indonc -
8ia became onc of the biggest rubber producing ecuntries.

Rubberwood is » hardwood, thus like other hardweed species,
the tree has many brenches, and the first brasching is
generally found at a height of sbout 4 meters. At the gge
of 30 years, the trce has epproximately o bassl dimmeter
of 30 cm and p height of 8 mcters. The bark is greyish
white and hae a thickness of sbout 1eme The wood i{s creamy
white when fresh,

Hoven hes compound latex vessels originated from the fusion
of neighbouring cells whoee cellwells disinticgrate or dis-
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appear as the cells mature. These latex vessSels are found
in the leaves, flowera, fruits and barks of brenches mad
trunk,

The cells which later become latex vessdls are formed by

the cambium in » certain sequence alternating with the Pe =
renchyma cells. Due to th¢ fact that the cambiua forms the
latex vessel mothercella, the latex veasels run in comcen -
tric circles or cylinders. Theas latex Yeasels are laterally
or tranaverge)yand radially interconnected, however the BUB-
ber of these connections usually verica from eseedling to
seedling.

The rubder particles megaure from 0,03 micron to 3 microas
in dialoter.

The shape of the smalleat perticlea is epherical, thet of
the largeat 18 oval to Pear-shaped, The composition of the

latex varies, depending upon the differeat orgena from which
it has been extractoed (1).

BUBSSFMOOD_PLANTATION IN INDONESI).

The ares of rubberwood plantations in Indoncsins ie¢ 1.808.604
Bay 27 % of which ( S04.624 ha ) are govermment eetates
while the reet are owned by sanllsholdere. Thie total ares

1s approximately 35 % uf the totel world rubber plantatiom
area.

In Indonesin rubberwoods are plented with o Planting distance
of 5 meters, so that in ons hectars 400 trecs can be
Planted. The¢ tapping of these treca started at the age of 7
Yeors, by wounding the bark outaide the cembium. The tapping
stertcd from the height of 1,30 mcter with » width of 1/3 o
1/2 of the dinmeter of the trunk, gradually move dowmward
until 10 centime¢ter from the 8011, end afterward the tapping
is continued to the other side of the trunk. The wound of
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Planted arca in various natursl Tubber producing countries (2)

Territory Pleated nrea (hs)

A. Indonesia * 1,808,604
Malaysia °** 1947.475
Theiland 339,543
Ceylon 229,319
Ianadia 164,719
Durasg, 55,328
Cembodi e 47,727
Other Asian countries 37.329

Be Nigerin 116.55%4
Lider ia ”QMO
Congo 93.059
Other African countries 36.080

Ce breeili, 16.79%
Other Istin Americmn countries S.h63

De Pijl and Samo, z&

Total world ] = = ¢ t et e e caae 5.098,.69%

+) West Irisa aot included .
++) Nalayn, Seravak, Eadeh snd Brumed,

the topping sone will be healed by the comdium ecd after 8
years thie sone cam be tapped rgein. The production of latex
ot firet dneresses with incrensing age sad then decremses,
md sfter 23 - 30 yenrs ol1d the productioa is very smsll ead
the rubbervood aust be regensreted or reneved. The regesere~
tion arem per year is about 3 - & % of the totsl plamtetica

aren.
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The government estates are sainly found in Jave, Sumetre and
Kaliamtena.

Izble J1

Nusber snd aree »f government rubberwood estetes in
Indonesia (3

L L 0 L L T X 1 P W ¥ ¥ YWY Ay ey e (A L r L X 1 1t ryyry __¥Xrrrreyrr >t ¥’ rTry 1.1y ]

Megion Number of Eatates Plantod area (ha)
Jeva 396 193.930
Susatra 1% 301.216
Kalinmtan 11 8.4%
Sul awend b 837
Ball 1 204
Total ge oceaa &M 504,624

Wen ve coleulate the governaent plsntations ares only, the
regoneration areq/ year 1a X x 504.624 hectares. If every
heotare comsiste of 400 trees and every tree hns at lenst

4 l’ s0lid volume, the regemeration arer will give about
3027744 . or 1.513.072 tons of ovendry wood per year.

The utilisetion of extra:ted wood from tho regensretion sres
48 not great, and watil aow it is waly used partly me fire-
veod by neighbouring small industries such ps in lime kilas,
firedrick fectoriet -nd also by the ecatates for aryiag rubder
shoets. The mals part has no utilisetica sad is oftem left
to rot in the plmtetioas.

Rudbervoed plantations in Indomesia, especially the goverabeat
oatstes have alrendy envugh end well saintained ronde end
lstex sellecting places, thess freilities emm slso be used
for weed exploitation. Labour ter oxplcitgtiona can aloe b
sollacted frem the rubber estates or menrdy villages.Thus
rebbervoed hes groat posaidilities ns a souree of csllulese
for pulp industries.




Yor experimental works rubberwood froe differant regions
end of differsntages were used, '

|

Location

Ago
Part of trunk

Date of ‘felling
Dismeter of trunk
Location

Ago
Part of truak

Dete of felling
Dismeter of trunk
Losation

Agoe
Part of trunk

Dete of felliag
Dismetar of truak

Locetion

Ago
Pert of trunk

Dete of felliag
Dlemeter of trunk

$ Smallholder eatate Keumpandnk, Bogor,

( We Jave ),
29 yeeare, seadling,

2.00 to 3.00 meters froa the
upper part of tepped sone.

18 april 1962
eppr. 20 ca.

soil,

Saallholder estate Predusulih, Palen~
bang, (South Sumstr, ).

21 yesrs,

3.00 to 4475 meters from the
upper part of tapped some .

29 April 1962
eppr. 18 on,

soil,

Governaent estats
( W J.V. )o

21 yeors,

0:30 to 3,50 meters frea the soil
150 a from the tepped sone ead 1.% o
from the wmtapped sone,

30 July 1963,
appr. 18 ca,

Tiurug, Purwakarte

Governaent estate Redjsnendale, i-.
‘“‘ ('OJ.'.).

.’.o

0:.50 to 2.00 meters from the 00il, tapped

Some sad untapped
1968,
appr. 69 ca,
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e. Location $ Governmont estate Tiikumpaj, Purwa -
kerts, ( W. Javs ).
Ages : 38 yeoare,

Part of felling t 1908 - 1969 ~ 1970,
Diamster of trunk : eppr. 30 cm,

f. Locetion : Government estete Deneusalsk, Martp-
| purs, (Bouth Kelimenten )
Age ! -
Part of trunk $ 2,00 to 3,00 meters froa the soil,

upper part of the tapped sones.
Date of folling t 1969

Diameter of trunk appr. 20 ca
RUBEERWOOD PROPERTIES.
mgcg and norgholog_cg properties.

Rubberwood ie o hardwood with a besic denaity between 0,47 to
0.56 gr/cn’ ( ovendry basie ). On green besis, after felling
the basic density was greater than 1, so thet transportgtion

ot'lo'éa" after 'ren:u:g can not be done by water transportation
systen.

The wood fiber length was in the renge of 1.27 = 1.33 mm with
thin cell. wall opPPr. 2.5 microm and relstively large lumen

aPPr. 12.0 microms The f4b r dimensions of rubberwood ere
1istcd on table iil,

ghcniua_; anglysis of rubberwood.

The chemical analysie of rubberwood showed that the pentosan
content ie bigh, while the lignin content is relatively low
¢ compered with most of the tropical wood species. Teble IV

shows the analysie of rubberwood from different segions in
Indonesia and of aifferent nges. '

Theeo valuvs are compared with thoseu obtpined by other
workers.
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SIORAGE Expernigny ()

Rubberwood is reedily attacked by bluo ataining fungus which
results in greyisch dlus ~-lorrtdor on the n~iginally cresmv
white wood. This colormtion occurs within »n fow deys after
felling.

Due to this fact, an invecetigetion on methods of rubberwood
storage is of great imporiance, espscially since in Indone-
8is, ot the present tige, rapid wood trancportation from
the forest to the mill ic not slways posuible. And this may
Ceuse delay before the logs could be processod.

Itis ensier to privent blue stain attack then to treat wood
already infected by this fungus.

In thie investigntion ruoberwoods from Prafugulil and Keume
pandak estates (20 - 20 years old ) with en eversge dismeter
of 18 - 20 cm were used. Logs of 1.50 - 1.75 B were stored
under various storage conditions, For compsrison, some logs
weres left with the berk while others without bark.

At certain period of storngs, ihe extunt of fungus attack
was noted along witr donsity Reasurement, microscopical in-
vestigetion, chesical anslyses and several cooking trials
The fungus sttack waa investigrted only up to a length of
50 ca from both ends along the trunk axis and also from i..
trunk surface.

The fungus sttack was very rapid on logs stored under the
roof or in the open air, espacially when debarked. Within

b - 5 weeks 1ogs with bark were attacked up to a length of
10 - 20 om along the trunk axis and 2 ca from the trunk
surfsce, while thet of logs without bark the attgck was more
sovers ( up to 40 ~ 50 om slong the axis snd 6 - 10 cm from
the surfece ) Within 13 - 15 weeke, the attaok on logs with
bark was 35 ~ 45 om along the mcls and 4 ~ 8 cm from the
trunk surfece, while on loge without bark more them %0 cm
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along the axis and from the trunk surface the whole logs was
infected.

Logs stored underwater wure infected oy blue stain oaly at
the ends, Within 32 weeks only about 5 cm along the axis
and 2 cm from the trunk surface. Within one week the water
bad a bad smell due to evoluted gases. The pH of water wes
7.0 for the first three deys, then decressed to 5 - 6.0 and
after the tonth day remeined at jH 4.5 = 5,0,

In other experiment, logs of rubberwood froa Tjurug estate
( 21 years) old, each 3 m long ( dismeter 18 cm },1.50 a
of whidt from the tapped sons end 1.50 m from the untapped
zone, wore at first stored in the open air for U4 weeks snd
was then put under water shower, b weeks storage in the open
air caused dlue 5%ein infection on the emds of the logs.
After vater showering, the infection still continued at a
slower rate., After 8 - 10 weeks under water shower, blue
etsin could be seen up to about 25 cm along the axis end -
within this length and 8 - 9 ca from the trunk surface.

Tapped zone es well as untspped zone were both infected by
hlue steining fungus in nesrly the seme manner.

It was obvious that the rite of fungus attack slong the
trunk axir was Jcotur than from the trunk surface. This
could be scen on tho chips as blue streaks parallel to the
wood fibre rather than perpendicular to it.

Blue stain 1s ceused by Zungus having dark colored hyphee.

It ip e Pyrenomycete of the Ceratostomellsa pllifera
spocies (6). This fungvs lives on wood cell oontont ( otarch
and other soluble matters ) and hardly causes deterioratioan
of the cell wall but may cause a decreesse in toughness.

This fungus grows fastin a warm sgnd humid surrounding. The
optinun tomperature of growth is 22 - 2§°c end the maximum
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teapersgture 35°c. Water content of the surrounding should
be arround 24 - 28 . Further this fungus is aerobic, thus
always needs oxygen for the growth, For this reasson this
fungus rsrely grows on stending trees, because although the
water content is favourable, the oxygen content of the cells
is not sufficient,

From the following microscopical phoographs ’t could be seen
the dark hyphae penetrating the cell well,

Croes section ( 2000 x ) Radial section /250 )

In underwater storsge, oxygen reserve is limited andizuickly
used up, moreover sterches snd other soludble matters of the
wood dissolves. Thus the conditiom is not favourable for
the growth of blue staining fungus. Water showering, athough
less effactive in preventing the fungus attack, yct is more
prectical to cgrry out.

The vendry wood density was between 0.51 - 0,56 g/cm’
and after 4 - month storage the density was not much changed.
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Some chemical enalysis were carried out including the deter-
mination of ash, alcobol-bensenc extractives, total cellulo-
se, pentosan, lignin and 1 % NAOH solubility.

Teble V.

Bffect of storsge vn chemical composition

...... [roeeesececpencocnmccpuceceaprencaccapenannecapenenateeny .-
Senple! Time of 'I‘Alc-nour'rotal IPento-mI Lignin { 1% nﬂr Abh
No. | otorege IExtract.iCell, ! I Bol., !
—lVatke) | % T ' F___x 1 ¥
I K 13 2.5  63.3 18,4 24,4 18 1050
I ‘3 2h 2.2 65.7 22,1 25.6 22 0.86
1 T1 4 1.8 66.8 20,7 23,6 - 0.85
I 7T, 14 1.5 64,3 21.9 23,6 16 0.59
I 13 2h 2.4 66.2 21.7 22.8 17 0.537
11 l.' 5 267 64,0 19.6 25.4 1" a’
I1 ‘2 15 23 62.5 20.9 2h.1 16 0.94
11 Xy 25 2.7  61.2 20.0 24,0 20 0.58
II 7, 5 1.6 62,7 22.9 2341 16 0.68
T, 15 2.2 62.8 20.1 23.7 24 0.86
11 T, 30 25 66.6 2b.6 22. 4 22 1.87
I11 l1 6 1.8 fl.. - <C.0 12,6 16 2008

II1 K, 19 2.7 62.8 21,6 25¢3 13 0.6

I11 x, 31 1.8 61.8 2146 23.7 16 0.89
111 !‘1 6 1.2 61.3 24,0 25, ' 8 0.97

T, 19 2.1 64,1 20.2 23.0 13 0.93

I11 1'3 ) - 1¢3 69,1 19.5 21,7 15 0,48

I 1 8tored under the roof K 1+ With bark
II " 4n the open air T s without bark

111 "  underwater.
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Froa the results obtained no clear trend of coapoaition
chenge wes observed, except for logs stored underweter
without berk (111 T, III T, I11 Tj)whoro a trend of
decrassing ash, pentossn snd lignin content waa seen aluig
with en incrasse of total cellulose conient. Underweter
storage ceemed to dissolva sterches end other soluble carbo«
hydretes. Also the evolution of acids in woter night cause
ash content to dacrease (due to soluble minersls).

During the 6 - 8 months storage the increase of 15 NaOH
solubility wss not a0 consistent in some cases.The sgme
wood after meny yesrs of atirage hed a 1, NaOH solubility
of about 32%.

In connection with the problem of latex on storage, an
experiaent on standing trees (25 yesrs old) were attemptad.

Groups of 5 trees were wounded 5 cm deep from the cambium,
81l around the trunk, SO cm wide. It was expected that
with this treatment the trees would eventuelly die snd the
latax would stop to flow and beceme dry on the standing
traes, ifter woupding the trees, they were then tapped
dally as usual and the latex collected.

Comperad with untrested trees, the latex yield incressed
within the first two days, then graduaily decregaed. Wiihin

asbout 3 weeks the letex yield was only 1/3 of the untrestod
tress.

This decreese in latex yleld was observed aloag with the
felling of legves. But new leaves were then seen to grow
anew, '

The experimeat was not oontinusd and it wes oconcluded thnt
wounding 5 o from the cemdium around the trunmk was not
enough to kill the trees.

In othar axperiment logs teken from tha lower (O-1m) ,midd..
(4=5 8) and upper (8-9 m) parts of the tree were loft ia
the open air. It wes observed that logs from the upper pert




showed almcat no lgtex flow e¢ven within one week after
felling. But from the middle and lower parts, lstex still
flowed after 3 woeks. ™he lower part of the tree seemed
to conta.a dorc latex than the middle part. After & - 5
weeks the ends of the logs showed no sign of latex flow
(dwe to drying) but the middle part of the logs atill
showed latex flow. Only after 6 ~ 7 woeks no latex flow
could be seen on any of the logs.

Cross scotion of the tapped zone often showed broken
rings of hardencd lgtex smidst the growth of wood.These
rings wsre probably cause¢d by incorrect tapping where
the wourding was too deep, passing the usual casbium

sone. The wood of the tapped zonewes gunerally hard and
knotawerc ¢ften present.

The effect of storage was further studicd on cooking ex-
periments, but will bo discussed later in pulping section.

Debarking was easier when the logs were yet fresh, while
for logs stored under tho roof cr in the open air, after
about 3 wonths storage, debarking end chipping became

more difficult. This difficulty was not ercountered whea

the loga vicrs stored underwater or under water shower.

Pulping experiments were casrried out using sulphete,

soda and neutrsl sulphite semi chemical processes both

in laborstury snd pilot scale. The yield snd the persaage~
nste nuaber cf the unbleached pulp were calculated and the

characteriatics of the paper werc studied. The analyses
were carried out using the TAPPI standards,
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I. Paper pulp :

8. Sulphaete process.

Cooking conditions for Peper pulp should be selected
a8 such thet hemicellulose sheuld mot be removed ton
much but that lignin smd colouring metter be removed
88 Buch a8 poceidle in order that the resulting pulp
would be easy to blemch.,

Yor this purposs » ssrig of experimente wes perforued
uaing 43 - 50 year cld rubber trees frem Radjammadala esstate,

19 Yeated tumdling e1gester 301 ). T™he oooke
iag conditions were selected »s follows active ol -
kali concentration 13,65, 14,45, 19.78 %, maxisus
teaperature 150°c.t1lo ot maxisum teaperature 2.5 Ars;
totsl cooking time 4 Ars; wood to liquor ratic 1 3 &
aad sulphidity 25 %. The Wmbdlenched pulp was thea
devided into two portions. Ome portien wee wsed for
Papor, the other portiocan wes post-hydrolised sad
bleashed to obtain dissolving pulp.

The resulting porasngenste nuaber ( sce tadle VY )
vere somewhet Righer ‘han usual. Poesidly 1t was due
to the old a0 of the tree ead thus nceded streager
sooking cendition, But with am sctive alkall of
15¢78 % the permangenate AuBber wes 17.3, sad this
 wes comsidered #0¢d encugh for preperiag bleached pae
Por pulp. The yield which wee around 49 - 50 % seemed

waffected by the change in active alkali ceaceatrs -
tica up to 19.78 %. |

The physical testing of the sheots revealed fhat they
had good streagth aad increseing the ective alkelf -
conceatration 8lightly decressed the strength,




To obtasin pulp for further dlegshiag, s sctive alkald
of 15.78 % wes chosesn.

Zable VI.
Sulphetes coekiag yield of rubbersoed mmd the pulp
evaluatioa.

BO® o0 o ue e e B0 [ 4 -aen 2 rrr ry Xz 1 X 22X 2 2 1 1 2 [ J

s-phmumuow PR, 1Dsatingirree~iTear 1Buret 1Break !Poldéd-IBulk
unuw uu. luu lrut.lhct. iiag liag !

] '1 fend. !
PR W1 ) w1 e
ADB 3  13.65 50,1 19.0 10,0 o8 1.6 1300 2 2.28
20.7 1% 32.0 53%0 9 1.81

0.7 131 47,9 7792 Saé 1.5
69.5 115 %6.5 8835 1409 1,35

122 9% 3.0 2329 2 2.3
29.0 131 45,7 7170 229 1.8
795 110 935.8 8291 1822 1.7
88.8 99 83,2 8625 2618 1,15

12,0 W 1.6 1685 1 2,00
3.5 130 M1,6 6860 184 1,.%
72.0 102 89,2 750 933 1.3
86,6 9 48,7 6910 1298 1,03

ABB II 14,45 49,9 19,3

ADS III 15.78 49,3 17.3

8380 888 88 8o

Y. Seda process’”’
23 = 30 year cld rubber trees from Tiikumpej eotate ( W.Java )
were coohed in small digesters of & 1itora heated infoll beth,
Shaking wes done only from tise to time. L

For every cook %00 gr chip was weed. Variations vere tekes ina
Saxisum teaporature, soneentretien of alkali mad time at mexi-
SR temperature ( see Tedle VII).




Iable vII,

Cooking experimeant of rubberwood by using soda process
( Wood to 14qi i ratic 1 s b))

Sample!Tenp, ITime atliTotal ! NaOH | yield | Persanganate
! Imax.tompitine ! | !

Mo 1% 1 () 1 (hr) 1 (%) 1 (%) |  pumber
1 185 3 6 18 68.5 27.0
b 155 3 6 20 63.5 24,9
° 155 3 6 22 62.0 22.0

X
a 160 3 5t 20 58.6 19.2
Y 160 3 5% 22 51,9 17,4

160 3 6 24 36,0 15,0

111
® 165 3 7 ' h2.5 14,8
¢ 165 3 5 22 b4, 5 15.0
d 165 3 s 24 43,9 13,4

Iv
] 1’5 L 6 22 : 5205 1605
» % z ¢2 b7 17.1

16 . g 22 b9 12,7

Bosting was done in o Nin‘arazbeater having » capacity of

10 1, with a load of 10 kg/ea®,

The froeness of sround 50°y ¥as reached 4n 20 - 30 ainutes,
Por the pulp cooked st 155 . 165°C for 3 hre, the tear factor
¥as between 100 - 115, burst factor 30 - 30, and dbreaking
dength 6,000 - 7,500 a. Prolonging the cooking time to & hrs
Sarkedly reduced the toar factor, but other pruperties were
8ot such influenced,
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Evalustion of soda rubdbu.rwood pulp.

SemplelBesting!FreencssiTear !(Burst | Breaking | Polding

I time ! ° 1factoriFactur! length ! endursnce
Moy l(minute) (°SR) 1 ! ! (m) !
I« o 0 13.0 - - - -
30 55.0 114 37.2 6900 111
b 0 16,0 - - - -
30 5.5 114 35.9 6000 122
c 0 17.0 60 6.0 1027 2
30 43.0 105 36.8 6300 160
u n 0 17.0 10 - - -
20 48.0 101 33,3 5300 50
b 0 16.0 - - - -
20 42,0 11?7 6.0 6800 144
c e 19,0 69 5.5 2600 3
20 48,0 102 k2,2 6700 146
1, 0 16,0 51 3.2 1495 -
30 56.5 11?7 50,5 7600 389
b (o] 1?7.0 “ly Se5 2175 2
30 565 100 47,4 7200 215
c o 175 64 L,5 2240 2
20 54,0 111 ba,2 6400 170
v . 0 16,0 16 2.5 750 3
30 65,0 57 39.8 7000 428
b o 6.0 13 5.2 810 3
30 60,0 35 38,0 6900 366
¢ Y 19,0 60 1.4 1680 2
20 61,0 104 34,1 6600 122
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Bince sulphate cooking of old rubber trees produced pulps
with good strengthy an investigation op old rubber trees
using sode process wes also carried out, For the experiments
50 ¢4 25 year old rubber rees from Radjm ndala (West Java)
and 25 yeara old frem Martapurs ( Xalimanten ) were used,

Cooking wers carried out with 20 ¥ caustic Goda, maximun teme
Perature 160°c for 2% hours. It was noted that older trees

hed lower yield, but the strength of the Pulp were all higher
compared with the younger trees ( Table IX ). This result was
in accordance with that from previous work'>) which indicated
that for rubber wocd of more thsn %0 Years old, the older the

tree the grester the atrength and at the Same permangsnate
aumbber the lower the yield,

Table X
Evaluation of soda pulp made from old rubber trees,

& toomae e .----~----------d—-----------------.----,-------oogo------oo “eon

Age lorigin'vieldipPera, IFsee=!Taar 1Burst | Break- !Folding

(Year)! ! ) Ipess !factor!factor 'ing tendu-
! I % ! Nos 1%,R,1 ! length mizence

50 Radje~ 40.0 18.3 13,0 . 1o 1285 2
1ande- 540 - 45,3 B4sq  usg

&n.0 be,.3 8150 1063

25 ditto 43,5 48 ¢ 1.0 1 3.3 1385 2

bs,0 87 37.5 5775 97

72.0 76 45,0 425 584s

25 Marte- 43.5 15.9 14,0 4, 3.2 810 2
pura b8.0 91 32,0 6200 131

7060 55 34,6 6750 248




Ce Neutral Sulphite Semi Chemicaml Process ( NSSC ).
Besides sulphate and soda processes, further use of
rubberwood to obtein high yicld pulp wes studied by using
neutral sulphite remi chemical process,

Veriables were taken in the concentration of the choewi -
cals nnd in cooking tempersture ss cen be seen in table X.

The experiments were carried out in 4 1 digester and
defibrated in a latorator; Sprout Waldron disk refiner,
ueing teeth no. 12527 - A4 for breaker and no.17804 for
brushing. Screening wes done in laborato.y Sprout Waldron
Plate screener with 0.25 mm slct,

After cooking, the chips were then defibrnt;d by using
breaker disk with 1.3 mm clearence, and followed by
rubbing disk with 1.7 ey Ov3 mm and 0.15 mm clearence
respcctively. The consistency wes 3 - & %e

Beating and shect making were done as menébned prcviously.

The experiments showed that the Yieid wre highest ot 10 &
Na 803 and 2 % NaIICO3

At 170° Cy Nazso5 concentration higher then 10 ¢ caused
the yield to decrense, renching an almost constant value
between 12 - 1C Nazsoz. From thie seric the effect of

increasing NeHCC} concentrntion on yield wes not much
( Table XI ).

Incrensing the cooking tcamperature genereplly ducreased
the yield but for 10 % concentration c¢f Na 503 up to
160°C the decrease wes very small.

After the cooking Procees, the chips mostly retained the
origihal fers , only they were scfter. Blue stnin could
be seen on thesc cooked chips but was not visible after
the chips were defibrated. Hardened latex W58 Scen as
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strands parallel to the wood fiber. It seems thot latex

ie not only found in the bark, but also within the wood,
Moat of these latex could be seprrnted after Passing the
8rreener ( 0,25 mr M at 3creen ). With f pep screen

(015 mn ) more latex could be removed.During the previous
laboratory experiments using sudg and sulphate processes
this latex Problem was not cbserved ,

For pulp evaluation 45%p froenes was chosen,

Incressing the cooking chemicnle decreased the lignin con -
tent ( figure 1 )+ The Pulp strength sterted to increase

et a lignin content or 14 X but lower than 12 ¥, the strength
did not changed much.

Burat factor and breaking length increased with incrersing
Nast} concentration up to 12 %y abuve which the value was -
almoat constant,

Tear factor of rubberwood pulpe wee good. The effect of
Nnaso3 concentration higher tham 10 % on tear factor was
not obvious, |

Folding and brightness increascd with incrensing Nazso3

concentretion but increasing NnHCO3 concentration slightly
reduced the Pulp brightness,

At 3 and 10 Na,so3. in: cemsing the tomp.rature up to
170°C a1dn't change the strength much, but at 10 ﬁ.2303
téar factor incressed with increasing temperature,

‘hAlsc above 10 % Nazso3 the folding endurasnce was almost
constant, But lower than 10 & Nazso}. at tenperaturq higher
‘than 150°c folding endurance decressed, and thig deqrogso

Va8 more pronounced with increasing NaHCO3 concentration,

iighor teaperatures also decreagsed ths pulp brighthcse.

It was concluded that using Na80, 10 - 12 3 at 160 - 170%

could produce good pulpy/ to obtain good trightness, the so-
Jand

!
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Table XI
Effect of Chamionl Comoentrstion oa WSSC Pulp Properties
Wood liquor « 1:5; max. temp. 170°C: time %o max. temp. 2 hrs; time at msx. temp. 24 hrs.
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diuw bicarbonate should be kept to a miniaum,

Using the above procedure no latex was found in the test -
sheetsy 1t could already be removed during the screeaing,

Compared with other NssC Pulps prepared in our laborator_y,
using Fucalyptue albda and Albigia folcata, rubberwood pulp
had lower yield end strength, only the tear faotor was
Comparable,

Experisents on rubborwood using polysulfide pProcess is now
being carried out.

Other experiments vsing Indonesian rudbberwood had been
attempted at Fuchow Paper mil), Ch:lna(’) s to obtain sechani-
oal pulp for newsprint, but the result a8 not satisfactory.

The pulp obtained was Powdery and had a low breaking length,
1I. Dissolvin 1pPe 1

In order to obtain high purity Pulp, sulphate process
alone is not sufficient because it could net effectively
remove pentoson., Therefore, prehydrolysis as well as
Posthydrolysis were attempted. Hydrolysis is mesnt to
weaken bonds of non-al pha constituents, primarily pen -

tcosans, rendering them soluble in the subsequent treat -
sents.

@« Prehydrolysis.

A8 » continuetion of the storage oxpcrhntl(’ ).
rubberwood after being stored with various conditions,
Was cooked using sulphate process snd Preceeded by
hydrolysis. The Prehydrolysis with weter ( wood to
weter ratio 1 1 5 ) wes done at 150% for 1 bour,

and this proved useful for obtaining pulp with low
Pentossn content ( 8.4 # 4 compared to 17.6 & for
pulp without prehydrolysis ),




The prehydrolysis yield varied consideradly ( 78 - 97 &)
dbut no clear trend of storage effuct on the yield wes
observed. The¢ prehydr.olized woud was further cooked,

Cooking was done using sulphste process with wood to
liquor retio 1 1+ 5, maximua tempergture of 150°c for

3 hours, ective alkali 18 ¢/; effective alkali 15.4 X end
sulphidity 28,4 %.

The unbleached pulp obtained showed a decresse in pento-
sah content with storage. The pentosan seemed to be more
esasily rcmoved after s certain period of storasge. Aleo
the yleld and permanganate numbor showed a decreasing
trend with atorage time ( tadble XII ).

Low permenganate number indicates thet the extent of de-
lignification wes far cnough snd that the pulp will bde
relatively casy to bleach. But the fact wes that dark
apots observed on the pulp could not easily be removed
by bleaching. Blcaching was done in six stages

( C-E-R-E-E-Acid ). The resulting blesched pulps had
feirly good quality with high o{- cellulose content end
low Cu number. Unfortunately brightness of the pulps wes

not determined, beca .80 at that time :he equipnent was
not available yet.

Another coocking condition but with the seme prehydrolysis
condition, was attempted using wood to liquor ratio of
11 4, naxdinum temperaturc of 150°c for 2} hours, active
alkali 16,3 %, effective alkali 13.8 %y sulphidity 30.%,

The pulp yields were higher than the first pulping seri@
( 40 =« 47 ¢ ) but the permanganate number were slso higher
( 14 < 19 ), This pulping condition was mot stroag emough,
The resulting bhgched pulps, after sixstsge bleschiag,
showed a pentosan content of around 5 %y higher thea the

first serie of cooking where the pentossn content of the
bleached pulp was around 2 ¢,




Izdle X1l
Lot
Effect of storage oa yield amd cheaicsl composttion/prehydrolised
unblesched pulp.

..‘“”.-“‘-‘ .......... s e e B L L 2 ¥ 7% ‘--“‘.---“‘-‘ .........

Semple ! Yield IPerusage~! ish | Alc-Beas ! % Lignin ! Pentosmm
i

Inate ! ! Batr, ! !

§ % . 7 S ¥ ! o X
) ¢ K, &3 16,3 1.15 1.49 2.68 7.74
b ¢ ‘2 b 74 10.0 2:55% 0.97 2,20 8.8
4 Ky L H] 12.4 0.67 0.77 0.87 1.72
I T, 11.3 0.83 1.20 1.27 9677
1 1, » 9.7 0, 75 0.92 3.12 6.88
b & !’ » 8.3 0.55 Q.77 1.09 b.53
) § ¢ K, W 14.2 1.67 1,04 1.69 11.6
12z ‘2 3 11.9 Os12 0.90 2.59 9.73
1z Ky, 3 8.4 0,51 0.73 1.16 2.98
Ir T, M 12.5 0. 9% 0,82 1.67 10.6
;T 3 12,4 1.33 C.99 0. 74 7:54
6 4 r, .32 134 1.80 0.84 2.87 419
111 Ky b2 7.7 1.16 0.78 1436 9.35
111 ‘2 29 5.0 O. 47 0.77 0,67 b,48
111 Ky 36 7.0 .16 0.68 1.52 b 9%
111 T, b1 8.7 O. 9h 0.70 1.30 8.08
Ire, 3 7.2 o 88 0.76 1.10 6.32
111 %, 2 63 0. 51 0.80 0.93 6,60
———
® 800 tadle V.

In other experiments “O)pnhydrolnn wre carried out {p
vater st different Baxiaum teaperature Pengiag frem 120 to -
100.c. for onc hour and with wood % water Fatie 1 L B
This wee thea followed b7 a sulphate cook with 16,8 Y active

alkall, 29 ¥ -umuty' Baxiaum teapersture 1%0% for 24 hre;
voed %o liquor ratio 1 s &,




b,

The preheating time wes 2 hours. The pulp was thea blegched
using sulti-astage proscess.

Incressing the hydrolysis temperature csused a decresse in
yield of prehydrclized wocd especiglly above 170°C and o
fall of pH resulting in e decresse of ash content. The lig-
nin content was high enl seemed to increase with the incresse
of temperature up to 160°C. This wec believed to be due to
the formation of humic material which was isolsted together
with ligmin. The puntosan contunt was slightly reduced with
the incregse of hydrolysis teapersture, but 4t 1?0°C s shelrp
decrele to.gether with a decrease in yield and an incresse
in alcohol benszene soluble mattiurs were obsurved,

Chemical snslyses of the pulps showed that oa incressing the
prehydrolysis tempersture, ash -nd lignin contents were de-
creased while alcohol bersene solubles incressed.

The pentosan contunts were lowered to approximately 8 &
up to prehydrolysis temperature of 160°C but could rwsch
spproxisately 4 % ot 1800(3. a8 csn b¢ sewn in table X1I[I.

The pulpe were relgtivuly easy to bleach. At low hydroly-
sis tempurature ( 120 - 150°%¢ ) the pentosan content of the
blepehed pulp wns atill rether high(6-8 % )y dut incressing
the prohydrclysis temperitur. succeeded in lowering the pen-
tosen content to approximately 2 & ( Teble XIV ),

Posthydrolysis ¢ 10,

The pulp obtained from the sulphste cocks with 3 differemt
sctive alkali concentrations mentioned previously (tahle VI)
were further post-nydrolised using 0.15 <4 025 wy sulphu=
ric scid for 60 minutes rt 125°C and pulp to liquoer ratio
1 3 6. The cheaical snalysis of the uablonched pulp showed
s decregse in permsnganste and lignin content, but the pen-~
tosan contents were atill high ( 15 - 17 % ), see tadle XV,
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Put sfter six stage dleaching, a remarkable decroase of
pentossn content, ash content together with »a sharp -
imorease in «~-cellulor- were obsvurved ( Table XVI ).

Thus post-hydrolysis with dilute minernl acid followed
by multistage bleaching cem produce dissolving pulp out
of ordinary paper pulp.

Table XIII.
Anplysis of water prehydroliszed unblesched pulps.

» e & SO P Er GGG GO G EPEP R G R ab b OB b Gb b (b EB W G0 G0 60 G0 O N W

l-’hllydr.lnold IP.No! Ash 1Alc.bens.!lignin! Alpha-!Pen~
{Temp.! 1 ! ! extr, ! { cell. ltosan

Nog 19 ! i 1 b« % L g 1% 1 g

120 &6.3 11.1 0.32 0.18 1.22  B88.1 11,3
135 43,1 10.7 0.29 0.13 1.08 90,1 10.9
1% 42,3 9.8 0,28 0.25 0.96 89.1 9. 9k
160 39.9 9.3 0,27 0,05 0.85 9C.3 8.48
170 33,8 6.7 0,26 0,56 0.75 92.7 6.15
180 31.4 6.8 0,22 0.66 0.7 943  3.56

oV FuNnN 2

Iable XIV,
Analysis of blesched pulp from prehydrolysis experiments.

l-’hllydr.luold ! uh 1Alc.Benc.lAlpha- IPento.an | Cu No.

1 Temp, ! t ! extr. loell, l !

19 1+ 4 11 g 1 % !
1 120 37.8 0,34 0.13 93,4 7.58 0. b3
2 135 3%.8 0.2% 0.09 oh, 2 7.62 0. ko
3 1% 35.2 0.9 0,04 93.9 - 6412 0.30
b 160 35.2 0. % 0,02 97.3 3.10 0,32
S 170 31,4 0,25 0,02 97.8 2,26 0.31
[ 9 180 29.5 0.2 0. 11 98.0 1.98 0.57

L

¢ Wood besis. °° Nigh ssh comtent prodadly due to the use of
Sop water for the whole process.




Iablu ‘!o
Chemical anslysis of posthydrolised unbleached puly.
;uplc- N80, l;;.;;.;";-;:r;. lAlo.Bens.lu@u—luphu-!mnto—
l e l lextr. ! lcell, isan
| g f Y ! No, { 2,"* i e I 1 £
m I - 100 19.8 1.30 '5066 7909 17.2
0¢15 95.8 16,3 0o bt 1,70 85.2 5.6
0025 9“.5 1600 0.56 1.25 8501 15.9
ABS II - 100 19.3 - 2651 801 17.6
0.15 98.3 15.7 1,08 1.54 85,1 15.9
0.25 9.3 15,6 147 . 2.60 Bu.b 1€.3
A I1I - 100 17.3 - 3.30 84,3 16.7
0,15 98,3 15.6 1,03 2.78 83.9 15.8
0.25 97.3 15.4 0.82 2.00 83.8 15.9
Iohde XVI.

Chemical analysis of posthydrolised blached pulp.

l-ph lﬂ 80,. l A-h IAlc.Benz.! Alpha- lbuta-tg.na ! Pentosan

lextr. ! 0011. {cell. !
li l DI N 'L 4 ! §
L08 I 0.15 Os24 0427 97.8 3.45 3419
0.2% - 0,20 0.19 97.4 3.25 3«19
AN II 0,15 0,16 0.25 97.3 3.03 L L
0.2% 0.21 0,63 96.9 2,66 6,88
ADS IITI 0.25 0O.22 0.71 96,8 2.57 6,40

® High ash content probadbly due to the use of ¢ap wate:r
¢e Viscose mpking (").

Some of the prehydrolized pulps obtained with sulphatc
process were further uvuécaud in viscose and fiber

Bnking, among which there were pulps with high pentos.::
content.




Viscose wac made by using slyrry steeping with NaOH 18 %
at 20°C for 1 hz"fg‘ and pulp to liquor ratis 1 : 4 Pressing
to press factor 2,7 - 3,5 and shreddsd by disk refiner,

Aging wes performed at 25°¢ for various time, then xanthe -
tion with 37 - 50 .. C5, at 30°C for 2 hrs. Dismolving was
done using a stirrer st 10% for 3 brs and the composition

of the viscose was mnde into 7 . cellulosec and 7 % NaOH.

Ripening was performed at 20°¢ for 10 - 25 hra. After fil -
tration ~nd dcacretion, the viscose wes spun through a coa=-
gulating beth consisted of sulphuric acid, sodium sulphate
end sinc¢ sulphate. The further traeetments were weshing the
fiber with water, then with sodium sulfide solution several
times and finslly drying the fiber in the rir.

During the viscosc meking, rubterwood pulps eppenred to
give normal and s~ntisfuctory pertormance. The purer the
pulp the better the spinning performence snd the addition
of smel]l smount of surface active agent could improve the
spinning performancee. But scme viscose had rather high
clogging constant (Kw. bbout 400 ),

Oon invostigating the pulp smmll yellow rubber particléwere
secn and in the filter residue small undissolved fibre
bundles, resinous matter »nd other impurities were found,

It is presumed that large particle did not disturd  much,
but whether the filtration characteristic might have sny
rolation with those impurities, further investigation is
still necessary, This difficulty was also experienced by
Von Kohorn International Corporation in their feasibility
study on using rubberwcod for dissolving pulp for South
8umatrs Rayon Pro;jcct“Z).

The physical properties of the fibur were comparable with
ordinary rayon. Dry strength 3.6 g/d,wet strength 2,05 g/4,
breaking length 32.4 m and elasticity 28 4. The fiber was
further aade into cloth,
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B. Pilcet Scale Experiments.

The Cellulose Research Institute has a pilot plant with &
capacity of 750 kgo/day dissolving pulp or 1000 kgs/dny
paper pulp. Tho equipments are, smong others, one chipper
with 10 mj/hour capecity, one 6 m3 digester equipped with
direct and indircct hesting eystem. Scroeening is done  inm
two .topges using Jehnson vibiating ocreen and Biffar centri-
fugnlA pereen, Unbleaschod puly is pessed through s sand trap
(type DR B0OC) to rewmove heevy prrticles, sand etc; and biench
icg ‘- can be dome with chlorine or sodium hypochlorite both
with high or l1ow consistency sna for high brightness, multi-
ntage blenching can also be corried out. Ther: are also
two-stage centricleaner (type R3 &0 X) for final clesninge
The bleached pulp can be dricd or bu made into the form of
wet lab with 70 .. water content,

For the experiments, rubber trees were first dcbarked by hand

using hnmmere.

after debprking the loge were chipped 20 mn long snd 3 - 6 mm
thick. Cookings were done using white and black liquor in a
ratio of 3 to 1. Process conditione were chosen from the
rceult of Jabovatory experiments. For sods process the condi-
tions were 2 - 24 5 NaOH, maximum temperature 165°C and total
cooking time 5 hours.

The permanganate number, yield and pulp strength were compara-

ble with the result obtained from laboratory experiments.

During screcning, usoft latex accumulations which vasily sticked
to the uetals or the chests were found and the bleached pulp -
still contnined small rubber perticles. This was not encount -

er:d during lrntoratory experimecnts.

In én . attempt to solve this lrztex problem, special debarking
was nttempted where not only the berk, but also the wood a few
millineters uncer the cowbium and both ends of the logs, were

rencved.

A S S,
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Table XVII.

Pilot scal: sod» cocking of rubberwood.

cookingl NaOH ! P.N. !S8creened!Tear {Burst !Bre akingiiolding

! l lyield 1factor !factorllength lendu-

No. 1 . t 1 1 1 I (m ) Irence
85 24,0 8,0 31,0 98 364 5750 83
88 22,6 10.8  41.6 56 32.7  hB20 65

89 21.5 10,6 41,6 75 31.9 7000 58
90 20,2 1149  #43.3 63 3.1 6700 91

Corv was taken to use only untappoed parts of the logs to
eiiminaty the presence 3>f hardened latex in the

wood which 4o due to incorrect tapping ne was mentioned

beforcailse hecauss wond rf/%ped zche is usunlly very hard.
latex
This treatmunt wes done in order that/vhich is theught to

occur in the berk could be removed, kut the cooking results

showed that lutex strends could still be found in under =

cooked chips although in 1sser amount, snd mlso that the

bleached pulp still rcontsrinsd latex particles. Froa the ebove
experimont we beliuve thnt latex is found not only in

tho bark but also in the wood.

Bulphate cockings wure experimented in the hope that intex
could be coagulsted by the sulphur ccmpounds. The cooking
conditions wers 17 & nctive alkeli, 25 X sulphidity snd the
temperature ( 165°C ) was somewhat higher than was used in the
laboratory experiments.

The results as showp in table XVIII indicated that compered
with laboratory results, the permsnganste nuabder and yleld
were lower, but this was expected decauce of higher cooking
tomperature « the pulp strength wes not much different.




In the unbleachud pulp, latex accumulation were much found,
but 4t could easily bo sepsrrated during screening. Therefo-
re it was concluded that the latex problem could be solved
by ucing sulphate procesc with some inprovements in screens
ing .

Teble 11,

Pilut scale sulphnte cooking of rubberwood

prppiguapgepepy T Y R O R R EI R D il d ad el - > S T TS er I D T W N Gb G D W W O BN B BE w

Cooking I P.N. liicreenediTear 1Burst |BreakingiFolding
! lyleld 1factorifactorilength lendu-

No. ! !¢ ! ! ! (m) Irpnce
2k 9ot 3945 101 ¥%.3 7070 201
28 3.0 40,1 80 37.3 6990 279
31 1.2  kZez 98  b3,2 7480 216

Cooking with low oulphidity, Jjust enough to coagulate the la -
tex were slso attempted, becsuse the price of sodium sulphide
wae higher than that of codiunm hydroxide. The results

( table XIX ) showed that permangenate number, yicld and pulp
strength were compareble to thet of norsal sulpkate cooking

( table XVIII), while the latex alredy accumulstedst the time
the pulp was blown from the digeater.

ble

Pilot scele sulphate cookimg of rubberwood with low sulphidity

Cooking !ActivatSulphiiP.N.!GcreenediBuret (Breakingi¥olding
!alkalildity | lydeld Ifactorileagth leadu-

Ko. P T T | ! ) l_(!l Irrgge
92 16.2 7.43 11,8 42,5 3.9 6425 90
93 15.0 7.10 12.8 40,0 32.0 5410 10k
94 14,0  h,72 12,3 43,0 40,0 8290 240
95

1 b €.90 13.9 41,2 3%.2 6910 271
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Blerching was done with NaC1lO in 3 stnges ¢ H-E-H, The
brightness obtained for sodes »s well as sulphate pulps was
on the average 78 GE.

For low sulphidity pulpe three bleaching variations were
attempted using cnlcium  hypochlorite, sodium hypochlorite
and 3 etage bleaching ( H-E-H ). By ueing Ce-bhypochlorite
the brightness obtsined wasn rather low.

shle »

Pleached rudtorwood pulp from sulphate cooking with low

nulphidity
P.Nel1%leaching!Cl, !Bright-!Tesr !Burst iBresking!Folding
) 1Unfid Iness fsctorifsctorilength !endu-
! ! g ! GE ) i . irgnce

13.7 Ca-hypo 6.0 71.b 88 37.% %820 238
13.,% Na-hypo 6.6 78.5 9% 27.0 6070 1h9
14,1 H-E-M 6.6 79.0 7 28.8 €160 298

* of unbleached pulp.

RAPER MAKING.

The sulphate pulp obtained from pilot scmle experimentis »t
the Cellulose Reseasrch Institute was further used for paper-

aaking st the Padalareng ( West Java ) ~ad Blabak ( Central
Java ) papermills,

The Pedalarsag mill was built in 1921 with a capmeity of

10 tons/day. This factory used rice strew ( the upper pert)
88 raw material, mixed with imported blemched long fiber
pulpe. Berting mud the rddition of sisiag, filler ete ore decne

in 2 Nollsader. The maxisum spaed of the peper archine
is 100 m/min.

Rubberwnod pulp wes mixed with long fiber bLleached krpft
pAln ( Pinus smerkusii ), alsc produced at the iastitute, with



» ratio of 88 & rubberwood (heves kraft) pulp and 12 ¢ pine
irrf% pulp. The riixing was firet done in s Kollergsng for -
sbout 24 hours and beating was continued in a Hollmnder.

In further experimunts heves pulp wes mixed with rice straw
pulp and in an other experiment heven pulp was wixed with rice
straw pulp and bamboo pulp.

During the preparstion of writing peper, some latex sticked to
the calendcr rolls. This may Pe due to the largu addition of
alum ns comprred with that used for duplicating psper, with

the result that the pH wes low., This ncid condition  probably
. caused the dispﬁ;aud latex to accumulnte and to stick to  the
calender. The pnper machine speed was 30 - 55 n/min.

Other exporimonts werc donu at thc Blabak mill. This mill stax-
ted operrtion in 1960 with » design cepacity of 24 ton/day and
using rice siraw a3 raw materinl. Besmting is done in a Jorden
refiner nnd the waximum design spesd cf the paper machine is
200 a/min,

Hovea pulp %wns mixed with bleacned sprucc pulp. Both writing
paper and lipiicating paper were made. The paper machine speed
was 80 - 100 m/min.

The mbove experiments wore cerricvd out ec long »s 10 hours
continuously without ~ny due difficulty mnd the resulting pe-
per was sntisfactory. Occusionally smsll spots were seen om the
writing prper but this v.e nrt cbserved on the duplicaiing pa-
pere. Tho bulkines: of vubbervwood pulp secemed to be suitsble for
duplicating poper.

Some of the rcsults can be mesn in table XXI. For coaparison ,
prper made frox a mixture of rice straw pulp and spruce kraft
pulp is also included.
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CONCLUSIONS. |
1. Unleas using raft, water tronsportation of fresh rubdberwood
is not poasibdle.

2. Underwater storage ( pruferably in unbars<ud condities ) 41»
beat to minimize bluestain attack and to svoid difficulty
in dedbarking. Alsc underwater storage decresse ssh and pen-
tosan content of the wood.

3¢« Uaing the sase cooking ccndition, the yield, peragagenste
nusber sand pentosan comtent of the unblesched puly shewed
a decreasing trend with storage time.

4. Tepped sone of rudbderwood trunk should not be used for
pulping due to the preseace uf hardened latex within 2he
wood, and bLecause the wuod itself deocomes hard,

5. Lstex is present not only in the bark but also in the woed.

6. Using sodn process, soft and swollen lstex was foumd is
the pulp which 4s sticky and difficult to remove. But by
using sulphste end NSSC processvs ( or any process sentain-
ing sulfur compound ) latex mccumuletiom "as aot sticky
and the removal by proper screening Lecamse eesier.

7+ NBSC process for rubberwood requires relatively low chemie

¢:\ concentration ( 10 . 12 uazso ) a8 sompered with ether
hardwoods such ss Eucslyptus aldp sad Aldbisis faleats.

For Mgh brightncss » minisua smount of n.xco (2%)
should be used. Cooking temperature should be 160 - 1720%.

8. Prehydrolyais with weter of the wood readers the pam-
Bore soluble during the subsequent treatments. Incressiag
the prehydrolysis temperature from 120 - 180°c desrepned
the neb, 1ignin and peatoasa conteat of the uablesehod ulp.

Bleaching decrensed the Psatossn conteat aves more.
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9« Pesthydrolyeis of sulphate pulp by dilute ecid (0.15 %,
0.25 % N80, ) for 50 sinutes at 125°C alightly decrensed
the lignin ocoateat of tae umblemched pulp but the pentosan

content 18 still bigh, only after bdle. chiag pentosm content
decreesed remarkedly.

10. Papermsking experisent using sulphate rudderwood pulp mixed
with loag fider pulp, rice etraw pulp mnd damboo plp, and

waiag s speed of caly up to 100 a/mia geve setisfpctory re-
sult especislly for duplicetiag paper,

11. Experisents using rudberwood diseclving puly for viscose
sad fider making could produce smtisfeactory result slthough
$he cloggiag constart was still rather Mgh ( Kw « 400 ).
The physical properties of the fider were conparsdle with

theoe of erdinary rayon. Further experiseats are still
“..“mo

™he helpy of Plaatetion Governarat Eaterprises sad private

o8tates in supplying the necessary Ssmples and dnta 15 heredy
gratefully sskmowledged.

Alee themks ore due to the ®adalersrag sad Bledak paperailles and
the Martspure Paper Preject, whise cooperation mede this work,
e8pecially the pepersakiag, possidle,

Lost But net lesst the writers wish to sxpress their gratitude
to the other celleagues, especisrlly Dr. Roshjets Jy for their
guidanes and odvice duriag the oxperinents and to sany nesbders
of the leberstery aad pllot pleat of the Cellulese RMesesrsh

Iastitute especislly Nr. Nogli I.M. who ccatriduted 1a the expe-
rimental werks.
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