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•mann ON THE IKDOIœSU» HUBHERüOOD 

AS  RAW MATERIAL m PULp ^ pjlpER 

Almidin - Sotprnpti K - Moehji ft, . cnl „ . 

C*llul*a« IHiacrch Ia»titut« 
Bandung, Indonesia 

* PMMApy. 

•tor.d underwater? tS. tofîîîî«!! Ï ""^ b"rk' But «Ca 
for d.barked log/,. Sr«SÍ2ÍÍÍ ^H"";

11
 ^ Wd " •*•• 

eoafnt with .toraje  ti£. ì??h £     °f *ah imd P*ßto»«» 

*>d P*nto.«„ cont.»t of tír^b
S
1e:chy.1d,1p;ij:

r-n^ít- — 
wiping txp#ri«ent«  *er« B8Pf0—0#i ,   < 
«•«trfll aulfit, 8#al     í ¿    °3   r t« eod"«  «**•!• «d 

•ulphnto or NSßC proc^.a". th« í f     Í  *°  r#"ove» *t u.ing 
•-UJ b. r^.d V"^r^rîXî#r,,B# ^"^ - "** 

^Ä'^n^^ *» ***• "" 
«d the reciting pÏÏpï-ÎÎitSï1:* ?! •*•••»*••. •**•" •«klag. fi * AF Wa* iu'«»»r uitd for ri.coe« ud fib*r 

Sulphat. rubberwocd pulo ai*.ii .nu. , 
•tr«w pulp ttd bn«bo? píip1^? SÎÎJ0» flb#P pUlp» or rtc- 
•ith «ati.f„ctory roault. W«*i«C »M •«p.ria.attd 
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IWTBQPUCTIOlt 

Approximately 2/> of the total l««d »re« of Indonesia con- 

slat» of foraste, aoat of the« mrm natural foracts with hun- 

dred» of different specie».  Thu» these forest» »re heterogé- 

neos. u»ing heterogeneous forest» •• « aource of celluloae 

for pulp industries would create «any probi.»» in the foresta 

exploit.tion, if certain »pedes »re to be »el.eted,  or in 

the pulping proc.ea, if «ixed wood pulping i» to be ueed. 

On the other hard rubberwood fore»ta are ueually »ore homo - 

geneoua,  «oetly contain Heve« br.»ilier»i». Tho.e fnre.t» 

are found ». plant.tiona owned by the norernment or by «all- 
holder»» 

The total  «ree of rubberwood plant.tion» in Indone.i. 1» about 

1.808.601» ha,  27 % of which .re government eat.te». The.e 

Plantation« aro found noatly in J.r», 8ia.tr« end Kalimantan. 

In general,  the l.tex tapping of rubberwood et.rted »t the 

eg« of ? year» .nd after about 25 - 3Qye»  the taut for 

latti production i. greatly di»ini«hed. Th... old tree« «u»t 

be regenerated    and usually regeneration h«« . rot.tion of 

about 3 - h % oí the total plantation »re. per ye.r. 

Up to now,   old rubber treea  0re ua«d only B »m»ll p.rt ao 

firewood,  while the «*jor part aP. 1#ll to rot in th# ^^ 

••peeially in 8ua8tr3 and Kalimantan. 

Since regeneration aust be carried out in any ce,  it woukd 

bs beneficial if better use of th. wood could b. foumd .uch 

•s for tho    pulpin« indu.trio«. Many work, which cone.m the 

u». of rubberwood for papr pulP have been carried out in 

«any countrie. «nd aince Indone.i« ha. an abundant .ourc. 

cf thi. .ood,   a thorough study of the «any po.»ibilitit. 
will be of great importance. 
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Sine« 1962 th« Celluloee Reaosreh Institut« he« carried 

out a nuaber of experimental   werk« on rubberwood charachte- 
riatica and ite uee lor pulp #nd pepai. 

QSKBRAL YIBW    OH RÜBBERWOOD 

In th« beginning of the 19 th century» many epeciea of 

plants had been found to have l9tex end were used for si - 

•llar purpose e na H«vo0 rubber. The Haven rubber itaalf 

haa aererai epe eie a auch as Hevea braaillari«! 11. Hevea 
ffjpruc«ang, Hevea gulanenaia. 0nd He va» collina. 

After the invention of vulcanization prooeas by Ooodyenr - 

in 1839 the rubber induatriea grow and the consumption of 
rubber gradually increnaea. 

Fro« Brasilia,Hev«« braailienaia IM diatributed through - 

out the world eapeciolly to Asia. At th« end of the 1* th 

century Hooker and Markhan introduced gava» to India,  and 

in th« yaar I900 an Engliahnan, tick*«*,  brought Hevea 
braailienaie to Indoneaia* 

Although there are «lao other apecies in relatively email 

proportion, most rubborwood plantation© in Indoneaia 

ocnaiat of Hev«e braailienaia. The firet Indonesian late» 

waa produced in the y«nr 1910, and ?0 veare later Indonc  - 

•ia bacane one of the biggest rubber producing ccuntries. 

Rubberwood la n hardwood,  thua like other hardwaad «peciea, 

the tree has many branches, and the first branching la 

generally found at a height of about *• meters. At the age 

of 30 years, the tree haa approximately a baa«l dimeter 

of 30 cm and a height of 8 meters. The  bark is grtyiah 

»«ite and hsa a thickneae of about 1 en. The wood ia creamy 
white when froah. 

Hovea haa compound latex veaaels originated from th« fu.ion 

of neighbouring calla whoae cellwalla diainUgrate or dia- 
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appear M th« call» a*ture. The»« latex *«**«1« «re found 

In th« l««v«a, flower*,  fruit« «id barks of braue*** sad 
trunk« 

Th« call* which lutar baeoaa l«t«x vaa**l* «ra for*«« by 

th« eaablu* in a oartain sequence alternating with tha pa   - 

reaehya« calle. Sua to th« fact that tha caablua feras tha 

latax T«.««1 aothercells,  tha latex vesswls run in conc.n   . 

trie circi., or cylinder«. Tha«« latax ••«s«l« «r« l.t«r«lly 

or tr«n«var.,iyand radially intarconaaetad, however tha aua- 

bar of thaa« connection* u*ually Tarie« fro* *««dliag to 
•eedling. 

Tha rubber particle« *e..ur« fro* O.03 «icroo    to 3 ai croa« 
in dtaa«ter. 

Th« shape of th« a*«lla.t particle« i« *ph«rieia(  that of 

tha largest 1« oval to pa.r-ahapad. The co.pc.ition of th« 

latex varie«, depending upon th« diff.raat organ, fro« «hieh 
it ha« been extracted *1*. 

MWJBfQOD PLANTATION ¡p   |»mfl| 

Th« ar«a of rubberwood plantation« in Indonesia i* 1.608.6<* 

h«, 27 % of which ( 50k.62k ha ) are gov.raaent e«t«t«a 

while the re«t ar« owned by «aalL-feold«r«.  Tai* tot«! area 

i* «pproxiaately 35 % cf tha total world rubbor plantation 
•re«. 

la Indonesia rubberwoods ar« planted with « pleating distane« 

•'       5 *at«r«, ao that in one heetar« 400 trace can be 

planted.  Th« tapping of th«.. tree. «t*rt«d at th« ag« of 7 

y.or«,  by wounding the bark out.id. the  caabiu*.  The tappi», 

•tertcd fro« th, height of 1.30 aet.r with a width of 1/3 ... 

1/2 of th. dia*«t.r of the trunk, gradually «ove downward    . 

until 10 oentiaeter fro. th« «oil,  «nd afterward th« tap*** 

i« continued to the other aide of the trunk. Tha wound of 
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Tubi« \ 

Plant«* are« in rarloua naturai rubber preludili co uà tri« a 

Territory 
Plantad mT9m (hr) 

A« iBdontal* * 
1 ^08.604 

Halayal*   t4 

1.947.475 
»ail and 

339.5^3 
Caylon 

229.319 
I a d 1 a 

164.719 
Tiatnaa 

101.175 
Bursa 

55.32S 
Ca**0«la 

*7.727 
Otàar ¿aia« tornirla« 

37.329 
B. Ufarle 

116.534 
Libarla 

99.040 
Congo 

93.039 
Othar Africpn cottntrlaa 

36*060 
Cm brucili« 

16.795 
Ota«r i»tin AMrloMi covatila« 

3.463 
C% MJ1 «nd laM« 

..      JaO> 
5.096.695 

• J    «•«« Irlan «ot lacluétd . 

••) Nalfty«, Bara«*,  Cab,* and Bruaal. 

(2) 

tà» t«»plag «p., »i^ ^ fc#|d#d ^ t|fct C|-BltlB Äi mtUr e 

y««j* tal« Mat earn b« tappa* affala. Th. prod »e ti ©a of l.ta» 
•t first lMro««M «lt« ineraaftift« «m «é tbti «a«r«a*M, 
me mtUr 23-30 y«»r« old Ut pro«uctloa la vary a«U «sé 
tà« nibborvood Mut fe» r«f«ft«r*t«« or raaaoad. Isa rof»»ara- 
Uon «r«. par y«^ ^ „^t 3 - 4 % ©f tb« t«t«l pi «a tati« 
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Tat gPTwrwnx aaiavaa  ar« aauixy  iouna XB «IST»,  owftrv an« 

Kallajata». 

IWf.B. 
Busbar and araa of govirnBtnt rubbaroood aatatoa la 

Indoaaaia (3) 

Ja> gl on                      Nuab«r of Eatataa Plantad aroa (ha) 

J  • T n                                         396 

•aaatra                                   159 

KAliaMtM                                          11 

•«lavati                                      4 

lall                                        1 

193.930 
301.216 

8.4* 
«37 
204 

304.624 

•»•fi IM ealaalata tat fovan»a«mt plantation* aroa only, tao 

rogoftoratloa nraa/yoar la 3* * 504.624 bac tarta. If orory 

ka«tara 0ornalata of 400 trata and avary trat h»a at loaat 
3 

• •    aollá Tolva»,  tao rtgaaaratlca *r*r will «iva abont 

302774*» a3 or 1.313. §7 2 toaa of or« a dry wood par yaar. 

Tao atiliaatloa af oxtr*:tad vood froa tho raganoratloa arta 

la aot fra at,  and an tu a«« lt la only uaad partly tm flro- 

»•ed by aalfaboarla* anali laduatriaa auch »a la lino kllaa, 

flrtbrick f»etori«»    ad ala« by tat ootaton far drying rnoaor 

nao« ta. Tao »aia »art aaa no utlllaatlaa amd la citta la ft 
to rot la tat plantatioaa. 

Bubbarvoa4 plantation« la Indoaaaia, aopaclally tat gortraaoat 

aatataa bava alraaéy onoiajn aad noli nalataiaod ronda and 

latas «allâtila« placa a, tataa fatiliti«a aaa alao bt uatd 

for oood axploitatloa. Labour for txalcltatloa aaa alao ba 

oolloctad fron tfaa rnabar aatataa or aaarny •Ulagoa.fnaa 

mbbarvood baa graat poaalbllltlaa »a a aonrta of caliviaot 
for pulp induatrita. 
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for axporlaontol .ort« rubbtrwood fro« diffo,3at roeiona 
•od of dlfforaatoffaa «ora uaad. 

a. Locution 

Aft 
Fart of trunk 

Data of 'falling 
ftlasatar of trunk 

b. Locution 

Afa 

Part 9i trunk 

Bata of foiling 

Uaaatar of trunk    , .ppr. ^ Ca 

•• Location 

AM 
Fart of trunk 

Data of falline 

ftUaatar of trunk    i appr. 18 on. 

t taallholdar aatnta lounpand*, *>**, 
V W. Java )• ' 

t 29 ytara, aaadllne» 

i 2.00 to 3*00 sotara fron tao noil, 
uppar port of toppod nono. 

« 18 April 1962 
t appr« 20 on. 

1 finnllboldor aatnto ProbuMillk, Palan- 
cane, («out* luaintro ). 

< 21 ynara. 

1 3.00 to *.73 «atora fron tao noli, 
uppar »art ot tnyya« nana . 

1 29 April 1962 

1 aoirornnant aauta Tjurue, Pumknrt. 
I •• Java ), 

• 21 yotra. 

• J»JJ *• 3.30 «atom fro« tko aoil 

rron tko uatoppod nono. 
«   30 July  1963. 

«• Looation 

Affa 
'art 9t trunk 

Oata of falline 

»dola, ta«. 

ftlanotor of trunk    1 npyr. 63 on. 

t OoTomnant oatnta ftnaji 
*«M (W.aVa). 

1 * »A». 

' ?2? t0 ?'°° "•*•" fro" «•• •rtl.tnFPad sona   and uaUppad nano. 
• 1965. 
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•• Location 

Age 

Part of falling 

Diaaeter of trunk 

f. Location 

A g • 

Part of trunk 

Data of foiling 

Dissetar of trunk 

i Governaent ••tat« TJikuapaj, Purera - 
kerta, ( W. Java ). 

* 38 ye ars. 

» 19o8 - 1969 . 197o# 

1 »ppr. 30 ca. 

1 Governaent «stata Daaausslak, Marta- 
pura, (South Kaliaeatan ) 

1 2.00 to 3.00 aatars froa tha soil, 
upper part of tha tapped sona. 

1 1969 

t appr. 20 oa 

RUBBERWOOD Pff^P»ff « 

Phrsicul mnd »orphologjcal property. 

Rubberwood is e hardwood with a basic density betwssa 0>7  to 

0.56 gr/ca    ( ovendry basia ). on grasa basis, after follia« 

tha basic density »aa greater than 1, so that tranaportation 

of loga aftar felling can not b. don« by water traasportstioa 
•ystea. 

The wood fiber length w.s in the raaga of 1.27 - 1.53 • »ith 

thin esiliali oppr. 2.5 aicro» and relatively largw luaen 

appr.   12.0 aicrom  The fib r diaensioas of rubberwood .re 
liatüd on table ¿II. 

Cheaisal analysis of rubberwood. 

The cheaical snalyai. of rubberwood ahowed that the pentoaaa 

content is high, while the lignin oont.nt i. rei.tivsly low 

•s eoapered with aost of the tropical wood species. Tsbls IV 

shows the analysis of rubberwood froa different region, i* 
Indonesia and of different ages. 

These TS1U«S are coapared with those obtained by other 
workers. 
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Rubberwood la readily attacked by bluo etaining fungu« which 

r«ault« in greyieh blu« —1orr*íor on the ««iginoUy creamy 

white wood. This coloration occura within * fow dpya after 
felling. 

Due to this fact, m  Investigation on méthode of rubbarwood 

•toraga is of great importance, ecpeeially aince in Indone- 

sia, at the preeent ti*e, repid wood transportation fro« 

the foraat to the mill ie  not alwaya poaaible. And thia may 

eauae dalay before the loga could be proceaeod. 

Iti« e naie r to prevent blue etnin attack than to treat wood 

already infectad by thie fungue. 

In thia inveatigntion ruoberwocda from Prahumulia «nd Kaum» 

paadak estate» <2C ~ JO years old ) with an averege dima ter 

of 18 - 20 cm were uaed. Loge of 1.50 ~ 1.75 m ware atorad 

under Yarioue atorage conditiona. Por comp«rieon, some loga 

were left with the berk whii« o there without bark. 

At certain period of etomgo, the extent of fungue attack 

w-m notad along with danaity oenourement, microecopical in- 

vestigation, chemical analysée and eeveral cooking trial« 

The fungua attack waa invoatigrtad only up to a length of 

50 cm from both enda along the trunk axle and aleo from L«„ 

trunk aurine«. 

Tha fungua attack wae very rapid on loga atored under the 

roof or in tha open air, eapocially when debarked. Within 

*» - 5 wweks log« with b«rk were attaoked up to a length of 

10 - 20 am along the trunk axis and 2 cm from tha trunk 

•urfeee, walla that of log« without bark tha attack «am more 

•e*«re ( up to ho - 50 om along the axis and 6 - 10 om from 

tha aurf.ee )HHthin 13 - 15 week«, the attaok on loga with 

bark warn 35 - ^5 em along the axia and k - 8 cm from the 

trunk «urface, walle on log« without bark more than 50 cm 
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•long the axis and fron the trunk turf act to« «hoi« legs «as 

infected. 

lots atorad underwater WK re Infected by blu« stain only at 

the ends. Within 32 week* only about 5 ea along the axle 

and 2 ca fron the trunk aurface. Within one week the water 

had a bad email due to «vo.luted gases.  The pH of «star wa» 

7-0 for the first throe days, than decreased to 5 - 6.0 mê 

after the tenth day remained at jH ^.5 - 5,0, 

In other experiment,  logs of rubberwood fro« Tjurug «stats 

( 21 year«) old,  each 3 a long ( disaster 18 ea )|1.50 a 

of which from tho tapped sona end 1.50 a froa the untapped 

zone, wore at first stored in the open air for k weeks and 

was th«n put under water shower,1* weeks storage in the opan 

air caused blue etein infection on the ande of the logs. 

After water showering, the infection atill continued at a 

«lower rate. After 8-10 weeka under water shower, blue 

ßtoin could be seen up to about 25 ca along the «xLa and   - 

within this length and 8 - 9 ca froa the trunk surfae«. 

Capped zone as well Qs untapped ione «or« both infected by 

Ulua staining fungus in nearly the sane manner. 

It waa obvious that the rite of fungue attack along the 

trunk axir woe ^¿¡»tur thna from the trunk sur fee«. This 

could be saen on tho chips as blue streaks parallel to tha 

wood fibre rather than perpendicular to it. 

Blue ctain is caused by fungus having dark colored hyphee. 

It is a Pyrenomycete of tho Ceratostonella pilifero 

apodes       . This fungus lives on wood esll eontont ( atsrch 

and other soluble matters ) and hardly causes deterioration 

of the cell wall but nay cause a deersaa« in toughneae. 

Thie fungus grows faetin a «ara and huaid surrounding. The 

optiaua temperature of growth is 22 - 25°C and the 
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temperature 35°C. Wat.r contant of the surrounding should 

ba arround 2k - 28 %. further this fungu. i. aerobic,  thus 

always needs oxygen for tha growth. For this reason this 

Aug** rawly «row, on .tiding trass,  because although tha 

«•tar contant 1. favourable, tha oxygan content of tha call« 
is not sufficient. 

Fro« the following «lcroacoplcal phonographs f.t could ba aaan 
tha dark hyphaa penetrating tha osll wall. 

Croea «action  (  2000 x ) Radial section ( ;250 x) 

In underwater storage, oxygan ressrre la limited and Quickly 
wd u»» «oraowsr st.rckee and othar soluble nattera of tha 
wood dissolva«.  Thus the condition is not favourable for 

tha growth of blue staining fungus.  Water showering,  «though 

lass effective m preventing the fungus attack, ytt is mora 
practical to carry out. 

Ta«    tvendry   wood    density was batwaan O.51 - O.56 g/es,3 

and after k - .onth storaga tha density was not such chungad. 
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SOM« chsaicsl analysis were carried out including tat deter- 

mination of »ih, aleohol-benssno extractives, total cellulo- 

se t pen toa an, ligain and 1 % NnOH solubility. 

?eble   y. 

Bffect of storage ut 1 cheaicel composition 

fiaaplsl 

Mo.      ! 

Tin» of 
storage 

lalo-BenslTotal 
lExtrsct.lCell. 
I    ft         i     « 

1 Pentosani 
t                1 
!      *       1 

Lignin t 
1 

%     I 

1 % NftCBl.Afth 
8 ol.    1 

«      1    % 

1   h 13 2.5 63.3 18.4 24.4 18 1.50 
1 h 24 2.2 65.7 22.1 25.6 22 0.86 
I   T, 4 1.8 60.8 20.7 23.* - O.85 
2   T2 14 1.5 64.3 21.9 23.6 16 0.59 
I   I, 24 2.4 66.2 21.7 22.8 17 0.53 
XII, 5 2.7 64.0 19.6 25.4 11 1 ' 

II K2 15 .23 62.5 20.9 24.1 16 0.94 
II K? 25 2.7 61.2 20.0 24.0 20 0.58 
II ^ 5 1.6 62.7 22.9 23.1 16 0.68 
II T2 15 2.2 62.8 20.1 23.7 24 0.66 
11 T3 30 2.5 66.6 24.6 22.4 22 1.87 

ZII K1 6 1.8 (•),/, 20,0 "?.6 16 *¿.o8 
III K2 19 2.7 62.8 21.6 25.3 13 0.61 
III X, 31 1.8 61. b 21.6 23.7 16 0.09 
III I1 6 1.2 61.3 24.0 Zi.\ 8 0.97 
IIIT2 19 2.1 64.1 20.2 23.0 13 0.93 
III T3 32 1.3 69.1 19.5 21.7 15 0.48 

I      t Stored under the roof K 1 With bark 
II    i "     In the open air T t Without bark 
III t "     underwater. 



p - 19 - 

Fro» the results obtained no clear trend of compoeiticn 

chsmge iw observed, except for logs stored underwater 

without bark (HI f,,, m T?t  III T^wâere a trend of 

decreasing ash, pentosan and lignin content «as seen alv>ü¿ 

with an increase of total cellulose content. Underwater 

storage seemed to dissolve starches and other aoluble carbo- 

hydratee. Also the evolution of acids in water might cause 

san content to decrease (due to soluble minerals). 

During the 6 - 8 «onthe storage the increase of m NaOH 

solubility «as not so consistent in aome caaes*The sane 

wood after many yssrs of stftrage had a 1, NsOH solubility 

of about 32*. 

in connection with the problem of latex on storage, an 

experiment on standing trees (25 years old) «ere et tempt ed. 

Groups of 5 trees war« wounded 5 cm deep from the cambium, 

•11 around the trunk, 50 cm wide. It was expected that 

with this treatment the trees would eventually die and the 

latex would stop to flow and became dry on the standing 

trees. After wounding the trees, they «ere then tapped 

daily as usual and the latex collected. 

Compared with untreated treea, the latex yield increaaed 

within the first two days, then gradually decreased. Within 

•bout 3 weeks the latex yield was only 1/3 of the untreatod 

trees. 

This dserease in latex yield was observed along with the 

falling of leaves. But ne« leaves «ere then seen to grow 
anew. 

Iks experiment was not continued and it was concluded «fcnt 

wounding 3 o« from the cambium around the trunk was not 

enough to kill the treea. 

In other experiment logs taken from the lower (0-l«),«±ddx. 

<*-3 •) and upper (8-9 •) psrts of the tree ware left is 

tha open air. It was observed that logs from the upper part 
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showed almost no latex flow «v«a within on* week a/t«r 

falling. But fro« ta« »iddi« «ad lower part«, laUx «till 

flowed aftwr } woeka. "%• lower part of the tra« e«ea»d 

to cantala sor« latex than the alddl« p«rt. Aftar k - 5 

weeka the «ads of th« loga ahowad DO alga of latex fio« 

(due to drying) but th« alddl« part of th« loga «till 

ahow«d latex flow. Only aft«r 6-7 weeka no latax flaw 

could be a««n on any of th« loga. 

Croaa aection of th« tapp«d son« often ahowed broken 

ringa of hardened l0Ux aaldat the growth of »ood.Thea« 

ringa ware probably cauaed by inoorreet tapping «hora 

the wounding wRa too deep, paaaing th« ueual caabiua 

son«. The wood of the tapped ¿on«web generally hard afte 
knotawert often pr«a«nt. 

Th« effect cf storago waa furth«r studied 00 cooking «x- 

periaenta, but will be diaouaaed Inter in pulping aeotion. 

Debarking wAa eaalar when the logs were yet freali, «hila 

for logs stored under the roof cr in th« open air,  aftar 

about 3 months storage,  debnrking and chipping bacon» 

mor« difficult. Thia difficulty was not encountered waaa 

the Ioga vitro stored underwater or under «at«r shower* 

PULPIBO EXPERIMENT. 

Pulping exp«rla«nta were carried out uaing sulphate, 

soda and neutral sulphite seal e beai cal processes beta 

in laboratory and pilot acal«. The yield and the permanga- 

nate nuaber cf th« unbleached pulp «or« calculated and th« 

characteristics of th« pnp«r ware studied. Th« aaalyaaa 
«er« carried out using the TAPPI standard«. 
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¡i*«r»torv .cl. .»m--»- 

••> fulpAat« proco... 

Cuoàlng condition, f.r p.p.r p^p „^ u ^^ 

- ««h th,t h^icUuloM .h.tad net bo roMT.d to* 
•uek but th.t li«ni« *d colouring .„tt.r U r^.d 
- «neh m pcanibU i« ord.r th.t th. r..mtinf puip 

would b« «nay to bl.pen. 

For tais purpo*». * o«rl«j of «XMTIMM. « 
ujAaj *5 - 50 y.*, c^d mWr trw ^     ..    ^^ 
«totin • "'• "•• «•*J«»Htl • • 
^mitf lo.t.4 tu.bli«f 4i«.t.r ( 30 1 ). »• coo*. 
IM condition, nr. Ml.ct.4 ». foUo„ , „tlv, ^ _ 
k*li eoaeoatr.tica 13.65, 14.45,  15.7ê ^ ||(||lBM 

t.npr.tur. 150°c.ti^ .t «i«,. t^r.tur. a#, Mr-| 

tota eooking tiM H hr., ^ ^ u,uor ^ 1 g % 

-4 .ulphidlty 25 ». Th. «.bl.Mi.od palp «M th* 
4o*i4.4 into twe portio... o.. portio. •- „M4 f.r 
».por, th« othor portion »M po.t-bydroli.od me 
.lOMb.4 to obtain oiMolviag >ui,. 

Th. r..*lti.g Hn«|«.U nanb.r ( M. »Ml. vi ) 
«•ro MM»h.t àifnor th«a u»,,^. ^^^ lt w- ^ 

to th. old ... of th« trw «I tbu. noo<lo4 «tmg«r 
..rtiag edition, fet «th m o.tif. nUfli of 
15.78 ft th. HnM|M.t, wnw,, »„ 17#3# ^ m§ 

... -Mi4.ro« p»<,4 «^ for mf>rlM Wt(|iÉH ^ 

P*r pulp. th. yi.14 «hi.» *M „round %9 - 50 » MOM« 

«Bnff.ct.4 by th. ^MM u ncti*. nihnli <#ac«itr. . 
tlM up te 15.7e *. 

»• phyai.«! toatiag .f th. ikHti r.Toal.4 eh.« th., 
hn4 CM4 .traagta M4 l.or.^iM th. „tir. «U^U . 
«e«eoatr.Uo. «lightly «erooMd th. .troagth. 
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To ofetala pulp for fartkor aloaakiaff  * ooU*o alkali 

of 15.78 ft «at eàoMi. 

talpa* to oooklmi yiold of robaoraood a*d tao palp 

ovalaatloa . 

faftplatAaUvolYlaldl 
I Alkali1 1 
t            1           t 

Bo.      1   (ft)    I   (ft)  l 

F.I. IIaaUafirroo-lfo*r 
IUM      IMH tfaat. 
1              * 0      » 

Ifcirat 
IFoot. 
I 
1 

iBroafc tfoloVIBalk 
tlftf       Uaf     1 
lloaftkload.   1 
1 ill,. 1          1 

AM 2      13.65 30.1 19.1 0 10.0 98 1.6 1300 2 2.28 

30 20.7 1*0 32.0 5330 39 1.61 
60 *0.7 131 *7.9 7732 32* 1.36 
90 «9.5 113 56.5 8833 1*09 1.33 

AM ZZ    H».«3 *9.9 19.3 0 12.2 9* 3.0 2323 2 2.33 
30 29*0 131 *3.7 7170 125 1.38 
60 75.3 110 55.8 8231 1822 1.27 
90 08.8 99 53.2 8623 261S 1.15 

AM HZ 15.71 *9.3 17.3 0 12.0 97 1.6 1683 1 2.00 
30 3%. 5 130 M.6 6860 184 1.30 
60 72.0 102 *9.2 7550 933 1.32 
90 36.6 9% kè.7 6910 1278 1.03 

if 
t. fad« prooooa* 

23-30 roar eld raaaor trooa fro« TJIkaaaaj oat»ta ( W.Ja*« ) 

•avo acatad la amali dlgaatora wf k Uto» aoatod lavali tata. 

•*akla« »aa «omo oaly frea UM ta tiao. ¿m 

Fa» ovari «oak 400 gr ealp v»a «aod. Varlatlona vara t*kM la 

tanaratara, «c»ooatr,tloa of alkali amd tlM at 

( MO faalo YII). 
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îwbl« vu. 

Cookie «„.ri.«* of rubb.rwood by u.lag ao<!<l proc.ae 

( food to ltqi ,r rntio 1   i k ) 

.-M..T..P. m-*..*** T^-rü^-r^-^;-;;:- 
laax.Uafltiae    t 
1      <br)  1  ^r)  t 1      nuabcr 

•~fc*u. ^^.       . **ao*Üai th. coOüU* tiM ti, k hr. 
•^Ur r^hM,.d ta. t,w f^tcr, b^t oth.r pr«*.rti.. Wrt 
»•* «Heil iaflMse««. F»Vf»*iM» wrn 
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î*bu vjn [. 

Evaluation of soda rubb*rwood pulp. 

SampletBeatinglFreeneßsITenr ! Burst 1 
1 ti*e 1      1 factorIFnctur! 

Mo.  Kainute) (SR) 1     i     i 

Breaking 
length 

(a) 

I  Folding 
t  endurance 
I 

x- « 0 13.0 m, • a. 

30 55.0 114 37.2 6900 111 
b 0 16.0 - - - - 

30 52.5 114 35.9 6000 122 
c 0 1?.0 60 6.0 1027 2 

30 43.0 105 36.8 6300 160 
II n 0 17.0 10 . m Ä 

20 48.0 101 33.3 5300 50 
t 0 16.0 - - . .. 

20 42.0 117 46.0 68OO Ikk 
c 0 19.0 69 5.5 2600 3 

20 48.0 102 42.2 6700 146 
III 

0 0 16.0 51 3.2 1475 
30 56.5 117 50.5 7600 389 

b 0 17.0 '4 5.? 217J 2 
30 56.5 100 47.4 7200 215 

c 0 17.5 64 4.5 2240 2 
20 54.0 111 41.2 6400 170 

IV 
0 16.0 16 2.5 750 3 

30 65.O 57 39.8 7000 426 
b 0 16.0 13 5.2 810 3 

30 60.0 35 38.0 690O 366 
0 0 19.0 60 1.4 I68O 2 

20 61.0 104 34.1 66OO 122 
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«inc. aulphate cooklng Qf old ^^ trees produced 

•1th good atrength, M iavatig^tion on old rubber trees 

-mg .oda proce.. w8. B1BO «Brried out.  For the .xp.ri.ent« 
50 i  d 25 year old rubber    r«eB from Radj« *d*ln {w„t JaVf() 

and 25 ye«« old  f rem Martapura ( Kalimantan ) „re uaed. 

Cooking were carried out with 20 % o au at 4,. «^ 
«« *.        -¿„o * cauatic ooda, maximum tea- 
P.r.tu,. tfo C  for « hour5.  It .„. note(I th(it oli<r 

<•*«« ««, th. young„ trws ( Tabu  n  ^  Tht< « 

nuBblj.r th. lo«r tb« yi.id. 

Equation oí „d. pulp „,dt ,,„. oU ^^ ^^ 

1 *   "    '      -        *î Î   í«torlf«tor !lne       l«dU- 
•IUI« « 1 1 *.- _* 

•1<,nfitha'rnnfi». 
! ! 

50 Radja- 
»andft- 
la. 

Jlo. 

^0.0    18.3 

25 ditto     4?.^.     -t« <c 

25 Marta- 
pura 

^3.5    15.9 

J. 8.8.» 

13.0 

54.0 

8o.o 

1P.0 

44.0 

72.0 

14.0 

48.0 

70.0 

35 

87 
76 

4?. 

91 

55 

1.4 

45.3 

46.3 

3.3 

37.5 
45.0 

3.2 

32.0 

34.6 

1285 

8450 

8150 

1385 

5775 

7425 

810 

6200 

6750 

2 
458 

IO63 

2 

97 
5845 

2 

131 

245 



»  Neutrel Sulphite Semi Cherair.nl Procees ( NSSC  ). 

Bo Bide a aulphatt* and coda processes,   further use of 

rubberwood to obtain high yield pulp wps studied by using 
neutral sulphite remi chemical procesa. 

Variables were taken in the concentration of the  choini - 

cale nnd in cooking temperpture ae can be seen in table X. 

The «périment» were carried out in k 1      digester and 

defibrated in a laboratory   Sprout Waldron disk refiner, 

using teeth no. 12527 - A for breaker and no.1?8o4 for 

brushing. Screening was don« in laboratory Sprout »aldron 
plate screener with 0.25 mm slot. 

After cooking,the chipe were  then defibrated by using 

breaker disk with 1.3 mm clearance,  «id followed by 

rubbing disk with l.r nan,  0.3 am „nd 0,15 mm clearance 
respectively.  The consistency w*6 3 - if %, 

Beating and sheet making were done „e men&ned previously. 

The  experimenta showed that  the yield wrs highest  Pt  10 % 
N*2603  and 2 % NBUCO 

At   170 C, Na2S03 concentration  highor than 10 ?'  caused 

the  yield to decrece,   i^chinf an almost constant value 

between  12 -  16 % Ka2fiO?.   From this aerie the effect of 

increasing NefiCCj concentration on yield war not much 
(  Table XI  ). 

Increasing the cooking temperature generally decreased 

the^yield but for 10 % concentration cf Na.,SC    up to 
160 C the decrease was very email. 

After the cooking process,   the chips moetly retained the 

orinal  fer« , only they were softer.  Blue stala could 

be seen on these cooked chipa but w„s not visible „fter 

the  chips wer, defibrated.Hardened late« was seen as 
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«t»«*. ,„Mtl to  the wood fiber.   It -H1 thot 
i. no   onl, foumi ln tht. b„ki  but ^ wuhin th< TOO 

Mo.t or the« lotex oould bä aei>prnte(i rfur 

"»-« ( o.a5 » n.t ,„8e„ ,. „ith f„er xrm' 

1.W t"     "°" lBt" ""^ * "—•"«1«« the previe«. 

«trr "peria'nu u,ine **• Md •ui>*^ >"°  tile lntex problem „„« not observed . 

Tor pul, ev«,luatton 45°8K fr<).n.a w„8 chooen< 

uZ7T ""ST*" Ch*"1CnlB d'Cr0"*d *»» "— - - 
i »ot r °?,nt of * *but io~ lh"n " *• "• •*•»«* aid not chnngod much. 

Bur.t f«t.r «d b,.*^ 1(ingth „^ ,lth lBcr, 

yo o.»c„tr.tion UP to « *,„w. ^ tn. Tslu, 
sl«o»t constant« 

T.nr,..tor of ^ber-cod pulpe WM iDod< ^ >ffKt 

•yo, Mmtirti. wgh.,. lh(1B 10 f „„ tMr factor 
not obvious« 

aiding «,« bright»... i„cr.„.„d «lth lncr.Mlne «., so 

.»centr.Uo« but Screwing N„HCO, conceutr.tion .ligütlv 
r.duc.d tu. pui, bright««.. ! «liuti, 

MS »d 10 « „.^O,. i», ,..Mlng tfce Uof>tr,turo up to 

170 didn't oh«g. th. .tr.ngth auch, but „t 10 % i,,80, 
t«T f.ctor lncr.M.d rtth mer,,,.^ »„.„„„turo.      *   ¡ 

Al., .b... „ * >Pji0j «,. foWlng Mduri(nc% WM 

eoMtant.  But lower than 10 * ». an        » .. 
th« 150<>c foldi.        ! ^3'  "    '-»•••-*«• W«*.r 
«« 150 C foldUg «dur«.. d«r.,..d, Md thi. deer.,.. 

— «r. pro,».c.d with i„cr...ing ^cO, .oDc.„tr,tio». 
High« t-p.„t»r.. Bl.0 „.„„„,„ ths pu:p talfht¿tM< 

It mm cclud.d th.t u.i»g „.so    10 . ia ,  nt 160 .       . 

«ould prod«, good PUltfto obt.i/go.d bright«.., th. „- 
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diu« bicarbonate should be kept to o minimum. 

U.ing the «bove procedure no l„tex wB. foUnd in the te.t - 
«beet«, it could already be removed during the ecreeaing. 

Compared with other NftàC pulp, prep,,..* m our i,DOP(,toPyf 

u«la« lucalyptue  «lb, and Albi.i„ fQlcat,f Pubb,rwood ^ 

had lower yi.iu ^ atrength, enly the tear factor «a. 
comparable. 

Experiment, en rubberwood u.ing polyaulfide proce.. i. now 
bela« carried out. 

Other experiment. using Indoneeien rubberwood had be« 

.tinted at Fuchow paper «ill, Chin.(9>,  to obtain nechani- 

c«l pulp for newsprint,  but the reeult wB. «ot .ati.factory. 

**• P«lp obtained .s. powdery and had a lo, breaking length. 

1J-  fllssolviiifl pulp.   , 

in order to obtain high purity pulp, .ulphaf process 

alone is 00t sufficient beeaua. it oould not effectively 
remove pentosan.  Therefore, prehydrolysis as .ell a« 

PO«thjrdroiy,i. were  att.«pted. Hydrolysis i. MMt to 

•—»A bond, of non-lph* conetituents, primarily pen   - 

tone»., rendering ths. .oluble m the subsequent treat - 
monte* 

•• frmhydrolysis. 

*• • continuation of the .torage experiment«*5*, 

rubberwood after being .tored with various conditi«.., 

••• cooked uing «ulphate proc... and preceded by 
hydrolysis. Ai Prehydroly.i. with w.ter (  wood to 

».ter ratio 1   , * ) was don. at 1*>°C for 1 hour, 

•*« thi. proved umeful for obtaining pulp with low 
».»to.« content ( 8.4 % M oompttr%á to 1?-6 % fw 

pulp without prehydrolyai. ). 
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The prehydrolyaie yield varied considerably ( 78 - 97 f) 

but no clear trend of storage effect on the yield m 

observed. The prehydrclized wood was further cooked« 

Cooking «as done using sulphate process with wood to 

liquor retio 1  t 5t maximum temperature of 150°C for 

3 hours,  active alkali 18 <,:4 effective alkali 13.4 # »a 
eulphidity 28.1» *, 

The unbleached pulp obtained showed a decrease in pento- 

san content with storage. The pentosan seemed to be «ore 

easily removed after a certain period of storage. Also 

the yield and permanganate nusbor showed a decreasing 
trend with storage tins     (  tabic XII  )• 

Low permanganate number indicates thst the extent of de- 

lignification was far enough and that the pulp will be 

relatively easy to bleach. But the fact was that dark 

spots observed on the pulp could not easily  be removed 

by bleaching. Bleaching was done in six stages 

( C-E-H-E-H-scid ).  The resulting bleached pulps had 

fairly good quality with high oí- cellulose content and 

low Cu number. Unfortunately brightness of the pulps was 

not determined, beca so at that time  ¿he equipment «as 
not avallaci« yet. 

Another cooking condition but with the same pr»hydrolyeia 

condition, was attempted using wood to liquor ratio of 

1  i 4, maximum temperature of 150°C for H bomro,  active 

alkali 16.3 %, effective alkali 13.8 *,    eulphidity 30.tT. 

The pulp yieldo were higher than the first pulping serial 

( 40 - 4? <¿ ) but the permanganate numbsr were simo higher 

( 14 - 19 ). This pulping condition was mot stromg enough. 

The resulting bleached pulps, after slxstage bleaching, 

showed a pentosan content of around 5 %% higher them the 

first serie of cooking where the pentosan content of the 
bleached pulp was around 2 5». 
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'»»*« «Il 
Iff «et of stomi« M ¿of 

jri.ld mû cHMie»l e<»po.iUo«¿,r*a7<rou»td 

uabl«»«B«d pulp. 

8 «il« I 1UU 

Iti. 

iPtrtM««»- 
Iftitt« 

i 
i 
i   x 

I  Alc- 
! Bxtr. 

J & 

••»s I % Uff»!« I rratMM 

X 

z 
X 

X 

X 

X 

XX 

XX 

XX 

XX 

XX 

II 

xxz 
XXI Kg 
XXI K3 

IH ^ 
XXI t.¿ 

XXX î! 

r3 

43 

37 

42 

Mi 

37 

3» 
Mi 

y» 
32 

35 
.32 

42 
29 

36 

41 

31 

25 

mLm 

16,3 

10.0 

12.4 

11.3 

9.7 

M 
14.2 

11.9 
0.4 

12.5 
12.4 

13.4 

7.7 
5.0 
7.0 

«.7 
7.2 

*>.3 

1.15 

2.55 

0.67 
O.83 

0,75 
0.55 
1.67 

O.12 

O.51 
0.9* 

1.33 
1.80 

I.16 

0,47 

1.14 

O.94 
o sa 
0.51 

1.49 

0.97 

0.77 

1.20 

0.92 

0.77 
1.04 

0.90 

0.73 

0.82 

0.99 
O.81 

0.78 

0.77 

0.68 

0.70 

0.76 
O.80 

2.68 

2.20 

O.87 

1.27 

3.12 

1.09 

1.69 
2.59 
1.16 

1.67 

0.74 

2.87 

1.36 

O.67 
1.52 

1.30 

1.10 

0.93 

7.74 
6.89 
1.72 
9.77 
6.88 

4.33 

11.6 

9.73 
2.98 

10.6 

7.54 
4.19 
9.35 
4.48 
<».96 
8.08 
6.32 
6.60 

•©•4 to liquor ratio 1   t  4. 
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TM» preheating ti«« w»s 2 hour». Th« pulp «as then bleached 

usías aulti-atage pro««»«. 

Xncreaalng th« hydrolysis teaperatur« cauaed a deer««*«   in 

yield of pr*hydrcli*ed wood especially above 170 C aad a 

fall of pH rasulting in a decree«« of »ato contint. Ta« líg- 

ala content «as high «ad seeaed to lucra «a« with the Increspa 

of teaperatur« up to lbO°C. Thie was believed to b« du« to 

th« formation of humic material which «aa lsolatad together 

«lth llgnln«  Th« pentosan content waa alightly raducad «1th 

th« incraaa* of hydrolyala temperature,  but «t  170 C a aherp 

4«er«a« to^gathar with n dacraaa« in ylald and m incr«a«a 

la alcohol banswn« solubl« mattaci ««re ob«*rv«d. 

Caaalcal a&aljraea of the pulpa ahowad that on inereaaiag th« 

prahydrolyaia t tapar atura, aah nnd llgnla contanta «ar« d«- 

ereased «hila alcohol baca an« solubles lacreaawd. 

The pentosan contenta «ara lowered to approxiantoly 8 % 

up to prahydrolyaia teaperatur« of 160 C but could rvach 

approxiaatftly k % at  1Ô0 C,  as can bt s«*n in tabla    XIXI. 

m« pulps were relatively  a«sy to bleach.  At lo« hydroly- 

ala teaporature  (  120 -  1i>0°C  )  tha pentosan contaat of ta« 

ble«eh«d pulp wns ntill  rith^r high(^-* % )» but increasing 

tat. prahydrolyaia tonper^tui»; aucceeded In lowering tha pan- 

tos an contant  to approximately 2 j» < Table XIV  )• 

b.  Posthydrolysis . 

Tha pulp obtained froa th» eulphpte cooks with 3 different 

activa alkali concentrationa aentioned prcvloualy (table VI) 

»are further poat-hydrollsed uaintf 0.15 ¿% 0,2> M, sulphu- 

ric seid for 60 alnutaa rt 125°C nad pulp to liquor ratio 

1   » 6. Ta« ehaaioal analyala of tha uablenehed pulp shoved 

a decreaa« la permanganate and lignln content,  but the pan* 

teaaa contenta ««re still high ( 15 - 17 % ), aee table XV. 
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Btit aftor ais  «teff« bleaching,  » reaarkable  decrece of 

aaatoaaa content, aah oont«nt together with * ahwrp 

laerenae in «<-cellulo* i »are obaenred ( T»ble XVI )• 

Thue poet-hydrolyeie with dilute ninerni «cid followed 

by aultiatufe bleaching cea produce diaaolvla« pulp out 

of ordinary papar pulp« 

W Ulh 
Aaalyala of «atar prahydrollsed unbleached pulpa. 

lavale llydr.tTield I P.M. I Aah Hieben». I Li «nini Upha-tPen- 
lTeap.1 I        t I      extr.  t I call*  Itoaan 

•«-  » °C « * I   » *    » C LJÍ '  tt  * r 
120 »¿.3 11.1 0.32 0.18 1.22 88.1 11.3 
135 *3«1 10.7 0.29 0.13 1.0« 90.1 10.9 
130 *»2.3 9.8 0.2ê 0.25 O.96 89.1 9.9* 
160 39.9 9.3 0.27 0,*3 O.85 9C.3 8.*8 
170 33.8 6.7 O.26 0.56 0.75 92.7 6.15 
180 31.* 6.8 0,22 0.66 0.7*» 9*.3 3.56 

Î»H« «Vi 

haalyela of blaaehad pulp fro» prebydrolyala experiaenta. 
.............. .t.....vt..................................... 
Saaplatlydr.lYiald I Aah ! Aleteas, t Alpha-  1 pentosan    I Cu Mo. 

ttvap.t             I          !    axtr.    leali.     I                    I 
—•       I  *    1     *       I    '/     I * «      fc       «       * '  

1 120     37.8     0.3*»        0.13       93.* 7.58 0.*»3 

2 135     35.8     0.25       0.09       9*. 2 7.62 0.40 

3 150 35.2 0.29 0.04 93.9 6.12 0.30 

1» 160 35.2 0.30 0.02 97.3 3.10 0.32 

3 170 31.* 0.25 0.02 97.8 2.26 0.31 
6 180 29.5 0.21 0.11 98.0 1.98 0.37 

Joed bacia.  •• liga aab «oateat probably due to the uae of 
tap vaiar for the «hola proceat. 
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Chsaionl analysis of posthydrol|-saâ unblaachad pulp- 

6flapi« 

1   J 

iYield    t 
1                I 
f  v:     i 

Pern. 

No. 

I Alo.Bens, 
I axtr. 
!    #  

,lLignln lAlpha- 
1               leali. 

IPantp- 
Isaa 
1    %  

ABB      I _ 100 19*8 1.30 4.66 79.9 17.2 

0.15 95.8 16.3 Q.kk 1.70 85.2 15.6 

0.25 9^.5 16.0 0.56 1.25 85.1 15.9 

ABS    IX - 100 19.3 - 2.51 80.1 17. Ö 

0.15 98.3 15.7 1.08 1.5* 85.1 15.9 

0.25 9^.3 15.6 1.*7 2.60 8i».J» 16.5 

Alf III - 100 17.3 - 3.30 W.3 16.7 

0.15 98.3 15.6 1.03 2.78 83.9 15.8 

0.25 97.3 15.^ O.82 2.00 83.8 15.9 

• XVI. 

Chamical analysis of poathydrollsad bíachtd pulp. 

«••pi« 

1    ¡t 

! Ash    I Ale.Bans 
1            laxtr. 
1    V      1      îc 

• 1 Alpha- 
1 call. 

IBeta4gana« I Pantoean 
leali.           I 
!           *         I          Si. 

A» X 0.15 0.2k 0%27 97.8 3.*»5 3.19 

0.25 0.20 0.19 97.*» 3.25 3.19 

AK IX 0.15 0.16 0.25 97.3 3.03 5.7<+ 
0.25 0.21 0.63 96.9 2.66 6.88 

AM III 0.25 0.22 0.71 96.8 2.37 6.*»0 

* High «ah contant probably due to th« usa of lap «atar 

e. Viscosa aaklac (11). 

8MM of th« prahydrollsad pulpa obtalasd «1th sulphate 

proesss WT% furthar lavesfkntad la viseóse and flbar 

anklagt aaoaf whioh thara vara pulpa «1th high pantos M 

0 on tant. 
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ViecoBo was mad« by using sljtrry steeping with NaOH 18 % 

at 20°c for 1 hrV and pulp to liquor ratio 1   : H      preesing 

to preso factor 2,7  - 3|3 nnd shredded by disk refiner. 

Aging *ea performed  at 25 C for various time,   then xantha - 

tion with 37 - 50 /- GS0 at 30°C  for 2 hrs. Dissolving was 

done uaing a stirrer at 10 C f^r  3 bra and the composition 

of the viscose was mode into 7 /  cellulose  and 7 % NaOH* 

Ripening was performed at ?.0°C  for 10 - 25 hrs. After fil - 

tration and denration,   the viscose was spun  through a coa- 

gulating bnth consisted of sulphuric  acid,   sodium sulphate 

and sine sulphate.   The  further  treatments were washing the 

fiber with Wf.ter,   then with sodium sulfide solution several 

times  find finally dryine the fiber in  the nir. 

During the viscose  rarkintf,  rubburwood pulps  p.ppenred to 

give normal  and satisfactory performance».  The purer the 

pulp the better the  spinning performance and  the  addition 

of afflai]  amount of surface active agent could improve the 

spinning performance. But some  viscose had rather high 

clogging constant   (KW about ^00  ). 

On investigating the pulp small yellow rubber partici«* were 

•ten and in the filter residue small undissolved fibre 

bundles, resinous matter and other impurities were found« 

It is presumed that large particle did not disturb;much, 

but whether the filtration characteristic might have any 

relation with those impurities, further investigation is 

still necessary. This difficulty was also experienced by 

Von Kohorn International Corporation in their feasibility 

study on using rubberweod for dissolving pulp for South 
Sumatra Rayon Project^12'. 

The physical properties of the  fibtr were comparable with 

ordinary rayon. Dry strength 3.6 g/d»wet strength 2.05 g/d , 

breaking length 32.4 m «nd elasticity 28 %,  The fiber was 
further made into cloth. 
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B.  Plica genie Experimente. 

Tho Cellulose  Re s»; pre h Institute  ha«  a pilot plant with   a 

capacity of 750 kf?c/day di«3olvin»¿ pulp or 10U0 kgs/dny 

papwr pulp.   The  equipments *rt;,   nmong others, one chipper 

with 1C n^/hour  c^pecity,  one-  8 ra^  digcater «quipped with 

diroct ,ind indirect  ho?.tin^ tyeteia.   screening is doc«     in 

two ¿tpges using Jchnson vibrating screen and Biffar centri- 

fuga Dcreen.   Unbleached pul^ is  phased  through 9 sand  trap 

(type DK SCO)   to remove heavy particles,  ßanri etc;  and bio rob 

ixg • can be  don«¿ with  chlorine  or  sodium hypochlorite    both 

with high or low consistency pna  for hiçh brightness,  multi- 

stage      blenching can  also b* carried  out. There are     also 

two-stags centriclcaner (type R]3 80 X)   for final cleaning. 

The bleached pulp can bu dried or bu made into the form    of 

wet lab with  70 ,1 water content. 

For the experimente »  rubber  trees  were  finit debarked by hand 

uoing hnminer. 

ikfter debarking the loge were chipped 20 imo long and 3 - 6 am 

thick.  Cooking« were done using white and black liquor in    a 

ratio of tf to  1.  process conditions were chosen from  the 

result of Jabovnfcory experiments.   For boda procese the  condi- 

tions were ?': .'-  2k •/» NaOH,  amximum   température 165 C  and   total 

cooking time  !? hours. 

The pc rnrnngnnnto number,  yield nnd  pulp strength were   compara- 

ble with the result obtained  from  laboratory experiment«. 

During serening,   uoft lotex accumulations which easily  «ticked 

to the met ale or the chestB were  found and the bleached pulp - 

still contninod email rubber particles*  Thio was not encount - 

erjd during laboratory experiments. 

In an     attempt  to solvo  thi« lttex problem, special debarking 

was nttoüpted where not only  the  berk, but also the wood     a fsw 

millinetcrs une-or tho cambium *nd  both ends of tho logs« ««re 

removed. 
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Tablo  XVII. 

Pilot scalo  eodft  cocking of rubberwood. 

Cookingl  NaOH   1  P.N.   iScreenedJTuar      «Buret   IBreakingliolding 
I              1             1 yield       (factor (factor I length    l ondu- 

lo.        »    /-      ! 1    '/'. 1 I I   (m )       trance 

85 2^.0 8.0 31.0 98 36.<* 5750 83 
88 22.6 10.8 *n.6 56 32.7 '•820 65 
89 ¿1.5 10.6 *n.f 75 31.9 7000 58 

90 20.2 11.9 ^3.3 63 3^1 67OO 91 

Cnrt was taken to use only untapped parts of the logs to 

eliminato the presence of hardened latex in the 

wood which in duo to incorrect  tapping os was mentioned 

before «Uso becouse wood ct/Wpp«d zeno ia usually very hard. 
/latex 

This treatment was done in  order thalj/which is thought to 

occur in the brrk could be  remo red.  but  th*»  cooking results 

showed that l*t*x etrpndu could still be found in under - 

cooked chipo  although in Isoer amount,  and  also that the 

bleached pulp still contained latex particles.  Froa the above 

experiment we believe   thnt latex is found not only in 

the bark but also in the wood. 

Sulphate cookings HMTQ exporiaontsd in the hope that latex 

could bo coagulated by the sulphur compounds.  The cooking 

conditions were 17 U active alkali« 25 % sulphidity tad the 

temperature  (  165 C ) »am soaewhet higher than was used in the 

laboratory experiments. 

The results as shows in  table XVIII indieatod that compared 

with laboratory results,  the permanganate number and yield 

were lower, but this warn expected because of higher cooking 

temperature • Ine pulp strength was not much different. 
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In the unblanchud pulp, latex  accuaulation were much found, 

but it cculd easily bo separated during screening. Therefo- 

re it waa concluded that the latex probità could be solved 

by ueing sulphate  procese with eon« improvement« in screen- 

ing   • 

Table  XVIIIt 

Pilut acede aulphnte cooking of rubberwood 

Cooking i    P.N.   W.creenedlTasr    IBurat  I Breaking! Folding 
!               lyield       ! factorI factor!length    lendu- 

jlo. I l    '> ' ! !    (»)      »ranca— 

24 9.4        39.5 101        36.3        707O 201 

28 3.0        40.1 80        37.3        699O 279 

31 11.2        42.2 98        43.2        7^80 216 

Cooking with low oulphidity,  just enough to coagúlate the la - 

tex were also attemptad,  because the price of sodio« sulphide 

was higher than that of todiun hydroxide.  The results 

(  table XIX  ) showed that peneaaganate nuaber, yield and pulp 

strength wore comparable  to that of noraal sulphate oooking 

(  table XVIII), while the latex alredy accumulate« et the UM 

the pulp was blows fro« the digester. 

ir**« «« 
Pilot seele sulphate cooklag of rubberwood with low sulphidity 

Cooking IActivatßulphilP.S. Ißcreenedllurat  IBreakiaglfolding 
ialkalildity    I lyield      !f»ctorlleagth    teadu- 

»°-      t  >:   i w   t 1  %      ' Liai LTJüS— 
92 16.2 7.43 11.8 42.5 3*.9 6425 90 

93 15.0 7.10 12.8 4O.0 32.0 5MO 104 

9*» 14.0 *».72 12.3 43.O 40.0 8290 240 

95 14.4 6.90 13.9 41.2 36.2 «910 171 
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Blerching w«e done with NaClO in 3 atwgea  :   H-E-H.       TU« 

brightaesa obtained for »oda aa w%ll a« aulphate pulp» was 

on the  average 78 (it. 

For low aulphidity pulp«  three blenching variations were 

atteaptcd using cnlciua    hypochlorite, «odium hypochlorite 

and 3 stage bleaching    (  H-E-H ). By ueing Ca-hypoehlorite 

the  brlghtnesa obtained wnr> rather low. 

Bleached rubtorwood pulp fror» sulphate cooking with low 

nul phi di ty 

p"»ïTBleaching!Cl,    »Br±ght-!Teer    «Burat  I Breaking!Folding 
!                   lUaBd  Ineaa      ! factor tfector! length    tendu- 
1 I    a¿    1    q¡8      1 t I        •      »ranee 

13.7 Ca-hypo       6.f      71A        W 37.5        5620 23« 

13.* Wa-hypo       6.6      78.5        9* 27.0        60?0 1*1 
14.1 H-E-H 6.6      79.0        76 28.3        6160 298 

*  of unbleached pulp* 

PAPS« MAlIIfG, 

fa«  aulphate pulp ob t ni ned fro» pilot aoale experlaents at 

the Cellulose Mese arch Institute wna further used for paper- 

anhing at the Padalareng ( «eat Java ) ma »labak ( Central 

Java  )   pap*raille. 

T«e Fadalaraag alll «aa built in 1921 «ita a capacity of 

10 toaa/day. Tala factory uaed riee etrrw  (  the upper part) 

aa raw anterial« aixed «1th iaperted bl«a«hed leaf fiber 

pulp.  Beating and the  addition of aialact   filler tte are d«a« 

la a H oll «de r. Th*. aaxiaua spaed of the paper aaehine 

la 100 a/ala. 

Rubb«rwx><i pulp waa aixed with long fiber bleached kr*ft 

pain ( Pinue acrkuall  ),  a lac produced at the institute, with 



- 42 ~ 

a ratio of 88 £ rubber wood (hevea kraft)  pulp and 12 '/ pint» 

i:rpf'w pulp. The fixing was fi ret done in e Koll<*rgan« for - 

about ¿i hours «nd boating WAS continued in a Hollander, 

In  further experiments hevea pulp wi>c mixed with rie« atra* 

pulp and in an other experiment hevea pulp wac mixed with rice 

etra« pulp and baaboo pulp. 

During the preparation of writing poper,  some latex aticked to 

the CHlenckr roll».  This may *e due  to the largo addition      of 

alum as conpared with  that uutd for duplicating paper,  with 

the result that the pH was low.  This  acid condition      probably 

caused the dispersed  latex to accumulate   and to click to      the 

calender. The paper machine speed wna  30-55 n/min. 

Other experiments were  don* at the  Blabnk »ill.  This «ill star- 

ted operation in  i960 with a design capacity of 2^ ton/day and 

using rice strsw as mw material.   Beating is done in  a Jordan 

refiner and the maximum design spewd of the paper machine      is 
200 a/rain, 

Hovea pulp wno mixed with ble^cned spruce pulp.  Both writing 

poper and  iipîicating paper w*re made.   The paper machine speed 
was 80 - 100 m/rain. 

The  abeve experiments wort carried out  ae long as 10    hours 

continuously without  my due difficulty and the resulting pa- 

per wac satisfactory.  Occasionally small spots were iieen on the 

writing prater but  thie v ;)e nrt observed on the duplicating pa- 

per.  The bulkinesc of  mbbcrwood pulp seemed to bo «uitable for 
duplicating pr.pur. 

Some of the results can be aeon in table XII. For comparison  , 

paper made frox  a mixture of rice straw pulp and spruce krsft 
pulp is also included. 
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COHCLOSIQNS. 

1. Unleaa uaing raft, water tront,port«tion of fresh rubbarwood 
is not poaaibl«. 

2. Underwater atoxage  ( prui«mbly in unbared o onditi«« )    is 

best to alitisi»«    blueataln attack und to «void difficulty 

in debarking« Also und«rw«t«r atorag« d«cr«*a« «ah «ad pan- 
tosan contant of th« wood. 

% Using th« aaa« cooking condition, the yi«ld, perasa****** 

number «ad pontoaan content of th« uableach«d pulp aaowed 
a decreaaing tr«nd with ator«f* tine. 

*•. Tapped son« of rubbsrwood trunk should not bo ml for 

pulping du« to tb« pr«a«ne« of Burdened latex vitàia tao 

wood,  and bteauM th« wed itstlf b*oosMs bard« 

5. L«t«x ia pr«a«nt not only in tht b*rk but alao is tb« «Mí. 

6. using «odo proccaa,  «oft «nd »wollen latex «as fouad        is 

th« pulp which ia atieky «nd difficult to reaae*. Bat     by 

uaing aulphat« and NSSC processes ( or aap procosa ««atsla* 

iag aulfur ooapound  ) i«t«x »ocusul«tioa a«* sot ati«ky 

and th« rwsovtJ. by proper ecreenlng Ucwt« «ati«r. 

7. W8C proc««» for rubb«r«ood require« relatively la« casai* 

e. I concentration (  10      12« ir»^) ~ ¿«aparad «ith «tb«r 

b«rd«oods auch «a JBueelyptue «tlb» «ad Aloisia falsata* 

For high brigbtaaaa m ainlaua «nouât of *«IC0   ( 2 % ) 

saould be und. Cooking t«sp«ratur« saould b« 1*0 - 170*C. 

S. Pr«hydrolysis with w»t«r of the   wood  rendar« th« psataata 

aor« soluble during th« aubs««u«nt tr««tn.nt«. »erosala« 

th« pr«aydrolyala t«ap«r«t«r« froa 120 - 1êO°c dcer««a«d 

th« nah. lignin «nd p«atea«a   contest of ta« «ableasaael aal». 

Bianchine d«cr«»s«d tb« p«ate«an cort«at «r«. »or«. 
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9. Paattyarolyala of aalabnta pulp by dilut« »cid  (0.15 %, 

0.25 % IjIO^ ) for *0 alautoa »t i¿5°c aliga ti y d«cr*»««d 

tna lígala aoataat of ta« uabla*«a*i pulp but tta paatoaan 

aoataat 1« »Uli high, only «ftar bla» eldac panto«« contant 
d«cr««a«d raaarkably. 

10. faparaaklng axparla«at ualag avilpant« rubbarvoe« pulp alx«d 

with loag ftbar pulp, rie« atr** jmlp mi baaboo pulp, and 

aalac • spaa« of oaly up to 100 a/aia tara aatiafaetory ra- 
sait aapaelally for duplicating papar. 

11» lapariaaata uaing ntbbarvood] aiaaolviag pulp for   TIMOM 

••4 fibar aaklng could produc« o»tlaf««tory rami! «lttoagh 

taa alogglag cosatN.it «»a a till mtaor aigu ( E* • VOO )• 

îma payai«.1 prapartiaa af tta fibar mr* eoaa*r»bla wita 

t»a«a af sralaary rayon, ftirtaar axparlaaata nrm atill 

fas »alp af Flaatatloa Oovaraa» at gatarprlaaa *•« privat« 

aatntaa la aapplylag tta aaeaaaary aaapl«a «a« «at« la aaraby 
gratafally aa*a*«ladf«d. 

Alas ttaaks »ra ««a ta tta »asalarraf aa* Maaafc papadilla and 

tao Martapara »asar Jhraj««t, savsa eaafaratlaa a«4« tbla     «or*, 
aspaaially tta pap« ranking, poaalbl«. 

Law« bat aat laast tta. «rltar« alali to axpraaa ttair grati tad« 

ta tta attar esllaagaas, «apaci^lly Br. BoabJaU J, for ttair 

frtaaaaa am« adfcrlaa earing tta «sparlaaata mé ta a«ay aaabar« 

•f tta laaaratary aad pilot piaat af tta Callalaaa Baaaarali 

XaaUtat« assaalally Mr. Vagi z.H. abo diatriba ta« la tta aspa- 
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