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Summitry 

Dissolving pulp «hould  have uniform quality,   becau.se severe 

restriction  exists  on evaluating   the quality,   therefore,   it  is desirable 

to u,e  one   specie*  or öpecles haling similar characteristics  as  raw 

material   for  production  of  dissolving pulp.     Sinct  tn.  species   in natur&1 

tropical   hardwood   forests  are mixed,   ,t  is quit.  restricted  to get  raw 

«natenal   for   the  production  of dissolving pulp. 

Mangrove  woods  and Para   rubberwood,   which could  be  considered 

suitable  ra„  Bliterial  for  th, production of di880iVing pu]p>   had  been 

investigate,    -v Mvefml   lMtitut.a   u   Japan    ^ ^.^  ^^ ^ 

fro. blended  domestic hardwoods with mangrove woods or Para  rubberwood 

have  h.en produced   commercially  ainco   1%5 aud   1%7  respecUve] y, 

Mangrove  woody 

Baaed  on  preliminary   investigation,   it vas  found   that Langgadai 

Urugi.ra   »pp.,,   Baaauan   («h.sophor.  .pp.;,   alld   Tengar   (Cer.ops  spp.) 

were  ,„ited   as   .aw  n,a.en,lf,   tor     production  uf     dissolving pulp  by 

MI I phi I*»  process. 

•""""•  ""•"U! "r,,V"y r'f » "•«•«• »"<>"»  r„„Kc,i fro• „.-,   u 0.8. 

'"""   U"8th   (U'"""   '•'  •  "'"   •••''«"   *¡<*-..  Ub.ul , .i€rM„, ,.,„ 

h.m.r «,.,. «,. mw „,• ,„„.„... tartw-..   p,bre diMet(ir Ubout 25 

"","""<, " "I"i"""  "'• »— •" J.pan... tard•«,.. 
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üenerally, most of the tropical hardwoods w«re relatively high 

in lignin and low in pentosan content«, however, those of mangrove woods, 

were similar to Japanese hardwoods.  Ash content was higher than Japanese 

hardwoods. 

Unbleached pulp yield was similar to that of Japanese hardwoods. 

The pulps from mangrove wood« had lugher or-cellul ose content, and screened 

pulp yjeld, and lower permanganate number than those of the pulps from 

Japanese hardwoods in same relative viscosity. The pulp from Bakauan was 

relatively high in ash content, which was decreased by mechanical *.thod 

or hydrochloric acid treatment. The viscose reactivity and filament 

quality of the pulps were reasonably satisfactory. 

Pira rubberwood 

Rubberwood had a basic specific gravity about 0.54 and posées«! 

fibres similar to most Japanese hardwoods, i.e., dimeter (about 22 

microns), cell wall thickness (about 3.0 microns). Fibre length (about 

1.5 mm) was longer than the average of Japanese hardwoods. Starch was 

detected in parenchyma and ray cells. 

Rubberwood was relatively high in ash and hotwater solubles and 

low in pentosan content. Otherwise, chemical properties of rubberwood wa. 

similar to those of Japanese hardwoods. Rubberwood was very easily 

stained by fungus, and the basic specific gravity of stained wood was 

decreased on storage. 

unbleached pulp yield ranged from 42 * to 44  Jt, and it was found 

that the suitable relative viscosity of unbleached pulp to produce viscose 

was 8.0 to 8.5. Chemical consumption of the pulps from blue staged wood 

were higher than that of the pulps from sound wood. The viscose reactivity 

e>nd filament quality of the pulps from rubberwood were almost sa»« a- 



»•hose of  the pulps   from Japanese hardwoods.     The   ¡»¡.ex  content of bleached 

pulp was  less  than 0.02 %,  and had nn   ,nfluenr» upon the viscose and filament 

qual i ty. 

I.     Introduction 

The most videspred dissolving pulp at present used  in the 

artificial   fibre   industry are that \ roduced  from the conifers and the 

hardwoods of   the   temperate zone.    Little   is  known,  however,   about the use 

of   tropical  hardwoods   for  the production  of dissolving pulp. 

Dissolving pulp should have  uniform quality,   because severe 

restriction exists   on  evaluating  the  quality,   therefore,   it  is desirable 

to  use one »peci«*   or   species  having similar characteristics as  raw 

material  for production  of dissolving pulp.     Since  the species  in natural 

tropical   hardwood   forests  are mjxed,   it   is  quite  restricted  to get  raw 

material  for  the   production of dissolving  pulp.. 

Mangrove woods  and Para  rubberwood,   which could   be considered 

suitable  raw magnai   for   the  prod^.< i-m   of   dissolving  pulp,   had been 

investigated  by  several   institutes   in Japan,   and  dissolving  sulphite pulp 

from  blended dornest io  hardwood With mangrove  woods  or Tara  rubberwood  have 

»(><?•>  produced   comme re i «illy  since   ]%«>  and   1967,   respectively. 

Fu i pini?  studies  un mangrove  woods   and  rubberwood  have  been doue 

by   several   laboratory,   and   insiMutes   but  we   have  „,«,,  only   two  published 

Miforn.at.oDK  on  producing djssolv.ng  per   froui „.angrove woods0   or 

ruhl.-nro«.|-    other   than   the   research v.rh»   in Japan.     Th,  dissolving pulpi| 

h«ve   been prepared   by   prohydrol.y.,, s  ;-uipbatc   process   in   both  ctsses. 

This   paper deals  with   the   product,or.  of dissolving pulp from 

mangrove woods «nd   rubberwood  by sulphite  process. 
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il.     Haw materials 

1.     Mangrove woods 

Mangrove   i a   found widely distributed   in  »outheaat ASla and  cover« 

very „tensive  coastal  are«,.     The donnant  .p.ci.B of mngrovt)  belong  to 

Bhi.ophorac...  in  the   r.agion.    A, prient  the   timbar i»  not .uffGently 

utili,ed  iB .pit.   or   ita   .arg, „uanuUe,  of  grov.ng .teck,   although th. 

timber  i. used a«   fuel   and   for BWlinr   charcoal   and   ita  bark   ia  used  for 

tanning leather ami  for dyeing purposes. 

Preliminary experiment«  to «valúate   the   suitability for producing 

dissolving pulp had  been don« on atout twenty .p.ci.8  of mangrove>  ^ 

were  collected from Philippin.,,  Sabah,   Sarawak,   Malaya and Su-atra.    Th. 

results are shown  in Table  1. 

Table 1 

It has  been  found  that  the sP.c,ea  of  Bhi.ophorac...  including 

the gen.ra of Burgi.ra,   tthiiophora and C.riop. were suitable  for production 

of dissolving pulp, 

DiMoWing  pulp ha,  been produce  commercially from   the speci.s 

of  Rhxsophoraceae,   in vh.ch Bakauan  <Rhi„oph.ra  .pp.),  Tangal   (C.riop. .pp.,, 

Langgadai   (Brugiera  parv, fiora)    and Pototan   (Brugi.r. sexángula)  are 

included.    Bakauan and  Tangal  aa V(?H  M Unggfldui   ^ ^^ ^ ^ 

similar   i„  their .„itabil.ty  for producing dissolving pulp.     The  ash 

content of Bakauan  i «  higher   than that of Unggad.i,   iherTore,   it  i.t 

necessary to decrease  a.h  content from the pulp fro. Bakauan. 

2.     Kubbervood 

There are about 7200,000 ace. of ,B„d pUntell Wlth ,ftrft rubber ireeß 

in south east A.i.. Th... rubber troea are being replant«! by replanting 

progrès with 30 to 40 yeftra rot.tion.    A Urgv <luanlltj„ of vood v^ 
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T*bl. 1. Mangrov. .paci., and their .uitability for 

producing dissolving pulp 

G.nui Suitability for producing 
dissolving pulp Remark 

Bhisophora 

Brugiera 

Cariop» 

Lumnitztra 

Sonnaratia 

Avicenia 

Haritiara 

Xylocarpus 

Caaptostemon 

Excoacaria 

good 

good 

good 

good 

not bad 

bad 

bad 

bad 

bad 

bad 

S^H «pacific gravity 
Not aaay to bl.ach 

Poor viscosa raactivity 

H 

Not aasy to cook 
Poor viscose raactivity 

Poor viscosa raactivity 

S«all spacific gravity 
High extractiva content 
remaining in pulp 
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3) 

at 50 tons of oven dry wood per acre, shoud be produced. Por .xumpl. 

about 6 mi li oi« tons of wood waste per year has been produced in Malaya, 

II •« botanical l.y uniform.  Only u „„,., t 1 fraction us „sed at all , 

a» fuel so  ut it i» considered that rubberwood ..» promising raw material 

for producti«.., of dissolving pulp and for pape r*ak i ng. 

Th.- wood under the tapping panels usually contains darH 

diseolourati,.., accompanied w.th iatex, ihe result« of wound» made during 

tapping.  1, was found that the pulp« fro» this portion showed poor quality 

as dissolve pulp.  Thi« portion, therefore, has not been u.ed „ raw 

»aterial for dissolving pulp. 

III. Properties of the wood 

1. Physical (properties) 

Specific gravity of the mangrove woods and mbberwood is shown 

in Table 2. 

Table 2 

Basic  specific gravity  of mangrove wood«  ranged fro« 0.7  to 0.8, 

and  that of  rubborwood was about U.->4.     The bas M   specific gravi ty 0f 

mangrov* woods was higher   «han   'apáñese   beechwcod and   the average of 

Jap.;..*« hardwoods.     On  th«   other hand   that of  rubberwood was almost  the 

sane a.««   that  of Japanese hardwood*;. 

Structurai   eleneiitfr  of   the  woods  are  given  in Table   3. 

Table   Ì 

Mangrove  wood*  had   lower   vessel  a.«J   higher  fibre content» 

compared  With Japan.««  hardwoods.     The  content«   of parenchyma   and   ray  cells 

were similar  to   those  of Japanese  hardwoods.     Rubberwood !,ad  lower vessel 

contents  and higher parenchyma and   ray content,  than those of Japanese 
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Table 2. Specific gravity of mangrove wood« 

aM rubbenrood 

Species Sp, »cific gravity 
g/ml. 

Brugiera »pp. 0.90* 4* 
Ceriop«  spp. *   4) 

0.90    *> 
Rhiisophora spp. *  4) 0.90    *' 
Brugiera parvifUra 0.88* 5) 

ti 
0.65      ö; 

B rug i ora gymmorrhiza **  7) 
0.74       n 

Rhizophora apiculata 0.81       n 

B rug i ero  sp. 0.68      fl; 

Rhiiophora sp. 0.31       *' 
Hevea brasi Uensi« 

(Rubber wood) 0.55**-9^ 

n 0.56    ,; 

n 0.54 

Fagus  crenata 0.49**   10) 

(Beech) 

*    Speci r,r  gravi ty 
**r iry weight and rol use 

**    B^BiC »pacific gravity 
Ov.n dry wifkt/Grteo vol 
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Tabi, 3.    Structural •l,MntB 0f tha vooda 

Spacias Vernacular   Wood fib*«      V,8ll.i      » 
na.« *      W      y#8"1      P*ranchyma       Bay 

*      *       * 

«hisophora .pp.    Bakauan 6W70 

Bava. br».ili.Mi.  Bubb.rvood 61 5 

" •   11) 
' 58.5 

5^10 

9.5 

10.7 

F««u. cranata Baach 

J»pan«>, «ajor iwrdwoodi 

fcy i« iaolud#d in thia tara 

20-^25 

29.0* 
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N.n*.i*«i prop.rt.es rf „„, m„ .„ ahovn u UM# 

Tablo 4 

Fibre  length   (about 1.5 nun)  and      „ 
ana cell vail thickness  (about 9 u) 

of mangrove wood, ver. hi*hor than th# 

p..      J «tr«ge of Japanese hardwood». 
**bre diameter  (about 25 u)  vas ..„.«i       *     T 

p—*«*».,(.a ;'" •i-,ur to,-—*~- ...,,., to .03t Jap,n.„ ^naia #xcejjt 

i.». iiwl,r (.bout 22 „I,   „,, „„   ,,..,., 
""  «»«ta.»  («bout 3.0 »).    ,ibr. 

l«f» (.bout 1., _> „. longor Uan 
orage of J*P*neae hardwoods. 

The crystals  of calcium oxalate WBP«  p      .»   • 
oxalate were found  in the rays of 

mangrove woods.     Starch v*« H„4    *  ^ rcn Va* detected in tho naranrl,««» 
"bbervooa.    *,„„„   „  .   . *    "Chy"* a0d "* "»• « 

... „,t,   « °CCUre<1 °"ly in U* b"'" - «•*•« «-W V«.   »Ot  fo„„a   ln   V0(RJ   „.y,   of   „„^„^ 

2. Ch.mic.l (properties) 

Tbe results „f the <*,„«.„ i ,r.]v,i. „, .. 
r, ..    J "»lysis of «wi,r0T, mMl, ^ 

'¡'able ; 

0.n.r«lly,  tropica! h.rd»oods ..„ r.i..      , 

"»tent,.    Llg„,„ and „„„,„„„ c 

"«««. ». .i.U„ to ^„^ „. •« - "*- 

'Ma„e3c nnrdvoud6      .. ASh COnW «' »'*» tta. 

or CO   e * "'  r0UeMy 8St"n't0d * "• ~* °< »0 „ «^.0,0^0,^,2^, 

C.lc,„, Mlt. w„ „ 2 3        '2°3' ""»" »«..r.. 
" U<'r,, P^»—t,  „bu. the c„„t.„t, „f „ 

>««  «« «„.t- ,ua„ti ,v. Mg'""10" ""' -" 

«...»«„ r.uuvely hi,„ in „sh ^ 

- ~— c„nt.nts, rfbb.• ,.s c,raUiny te    •*— - - 

hardwoods. Ul to JW* 
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Tibi. 4.    Morpfcoloficl pronti.. 0f »oo* fibr« 

Rhiiophor* spp, B»ckau»n 

Bnifi.r. tpp. Uüft^ai 

Htr»«. brft»ili»B.i,    •ubb.„rood 

U) 

ftffua creaci« 

«•11 üiiekatM (») 



.a t 
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>.     «Un*«. rh.r»cWri«tic.  of  ruM..n,«,od 

l"",b"r'°" - '"d"' •"""- * " .».-« f«^. .- .... 

"* - " " •"•"- —' *'•». «-.« ^ „.,  

»k.M.«. »... *„  r.^rt^  ^ ,,ttl ,rt ,       9)     - 
v.t« M 4«t.rior.tioa  .f 

n....•... .„„„„ ,t„M.  ,r. f|>tn ¡m nki>  t 

T.bli t 

•*•"'     °" **• •*•' **«*.   uni«, **4<,r si#^.  pr.v#«t^ ..       . 
""**«•  **•»••*•€ blu« tittup tmm^m» 

«~  *.  Il» H.lt^e.l  br.1^w. of ^ e-^—t. 

*•     NMfr«*« wo«4a 

1 • I     V*o4  saap.t« 

«»•»«•  tu*  pulp. fptB 

r»U«r éàffieyji W 

*•»>** .—fi,.« ^i p,^,rilM.f 

lui 

.*«• r«l«lively hig^ ^ 

f*r   là«   lITMiiltUM, 

»• IHf. I. 
•^'••^ pulp. mt9 9àW9m 

nË. i 

* •••di war*  ruafe^ >.».. __ 

—... ,. ,,lk#., ,..„ hiià ^ tFtffie iwij   ^ ^ ^ 
**n» »M r«Uiive »i.e.etiy «•«• 
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Tablt 6.    Effort  of it o raft on ti« i« ri orati on of wood qualities 

8iorag«  rondi il on 
and duration 

Yard Tard Tari     Uodor vaiar 
1 month    6 Month«    10 «oath«    • aoatha 

laaic ipecifir  gravity 0.57 0.53 0.49 0.4* 

•olocoUuloao      t ST.* S2.2 11.2 il.« 
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—•--     Mixed hardwoods Uoponm) 

Co-bott lulphitt pulping 
Totol S<V •%,   Combino* SOfci |,5 % 
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ti• t„„». ., u,. „„.p. fro>, .ltti ,,,„.,,.„ tai4witi jn >M| ^^ ^ 

• t ~,..u. *.,.„,.„..    Th... puip, „ljo ^ h,ih#r ,.C<UIIUM coBtMti 

'""" P",P5'i•I,,•  *nd  »"" -»*"«."". „„b.r .«. ,er..nl„.  thM tk. 
P-ip. fro. .„„ j4p.n... h.rd.ood. ¡n th< w r>utiM TUcMity      jt ^ 

th.-«ht «.t t, .ifht  „. poMlbl, t0 produc> a di>>oiTi|if ^ ^ ^ 

ar-c.lluloae cont.nt  in high avtra«» d..r—  ~#      , «a »rtrag« d.gr«.  of poltritati on fro« B^k.u**. 
1.3    Scr**niaf 

It 1. «„...„, t0 d.,.lop . rniiml mk Mh ^^ ^^ 

for produci», dl...lriDf „„ ,rM „^ ^    b<MM< ^ ^ 

«.Ui» U„. „.„„t of „.>„„., mk „„ wh.cè Muu bt 4    ^ oi 

•ri»i^ t«*..    Tri.u „.,. c.rritJ out to rtMr> M Mk ^ ^ 

P«ll»« fro« Bakauan. 

Th. r..ult.  of fibr. clarification* .r. fiv.0 in Pif.  2. 

*ig. 2 and fig.  3 

lb. polp. fro. B*.„„ voo4. ,h0.rt hifb.r „„.„^ of ^ 

fibr. f„cti00,  in cvmpari,on vith ti >t of th# ^ frM tt<   ^^ 

•.*„.*..    00 t„. oth.r „.„,, th. ,r.cti0M of 40/M ^ ^ rf ^ 

P...Ì-« toro„,n u,, 150 ..,„ ,ir„ vhich _ Miniy MMitt<< ^ ^ 

«11.,   .ho»«l .i.ii.r ,u.nt,ty in both «.... 

A Ur„ quMltltjr of Km Bjll conttnt wj tmti 4n ^        ^ 

— .   it «. oo..„.. th.t th. KUKf9l mA Mh of MbuM^ 

«• f— u tk. ...... ,r.ctio„ afur MchMicii ^^^   ^^ 

it might  b. poasibU  to  ro.ora tbe EDTA ash fro- • >.        u, 

»tchanical  traat»»nt. 

Th. BDTA a.h w*. .dtcr.aa.d r.marhablv bv .„, «•oarmaoïy by aor«#ninf cf "fincsM 
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fraction following  by mechanical   agitât.on using an unual disintegrator. 

In  the  treatment  of disintegration.   it   is  unavoidable   that a part of wood 

fibres are simultaneously cut off.     However,   the moat part of wood fibre« 

are  retained  on   40  meshes  screen,   as   the  degree  of cutting  of wood  fibre« 

are not drastic   in   the  range of the   treating condition«  nece««ary for 

isolation oí   ray  cells.    Of courat«,   unnecessary cutting  of wood fibre« 

should be avoided  as   it will   lower  the density of EDTA a«h content in 

"fines" fraction and make it more difficult to selectively remove the«. 

1.4    Refining and  Bleaching 

Unbleached  pulps from mangrove woods showed high in ar-cel lulos« 

content,   low in both  lignin and extractives contents,  and have DO troubles 

to produce dissolving pulp.    Rofinmg and  bleaching have  been carried out 

by usual method   using   in pulping of Japanese hardwood«. 

The properties of bleached   pulpr. are given  in Table 7. 

Table  7 

The pulps   from mangrove woods  showed higher alkali absorption 

velocity than that  of  the pulps fio« Japanese hardwood«.    Moreover,  they 

have had further  superiorities  in or-rellulose content,   3-cellulo«« content, 

extractives  content  and pentosan content,  and have no other inferior 

properties compared  with the pulpa  from Japanese hardwoods. 

2.    Huhbervood 

2.1    Wood samples 

Sound  chips  and blue stained chips, which had  been stored for 

21 days after chipping  in  the open,   w«re  used for the   inveatigation.    The 

latter was prepared   to  investigate  the   effect    of blue  «tain on pulping 

and  on the qual i ty  of  pulp. 

The wood  qualitiea of  the  samples are shown in Table 0. 
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T*t>l« 7.    Proparti.a of ,ti,,olvi,1|r puJp.« 

»-calluloaa 

0-calluloaa 

Copper nu«btr 

Extractiva« 

A uh 

CftO 4 HgO 

Ouat 

* 

% 

* 

••lativa viacoaity 

Brifhintaa % 

Alkali abaorption 
••loeity «n 

•^•llinf volua» cc/g 

Haioaan •; 

u)p   r 
* fro«      DP* fj DP 

Japanaaa 
da i-dwo od 

88.8 

5.7 

1.1 

0.36 

0.06 

0.03 

40 

4.6 

92 

41 

5.9 

3.3 

LMDP 
'roai mixtura 

of Japaaasa hard- 
wood and »anfrora 

89.4 

5.0 

1.1 

0.25 

0.07 

0.04 

40 

4.6 

92 

52 

5.9 

2.8 

HDP 
DP* fro« 
•anafora 

89.4 

5.0 

1.1 

0.25 

O.Oê 

0.03 

40 

4.6 

92 

63 

6.2 

2.4 
• M» diaaclTlQf pulp 
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Tabh-  8 

Six  ,amplPS  having différent basic  specific gravity,   which rang«) 

from  0.44   to  0,r)7.   v*>rr  aim     i-i.ri   t.,.-   ti.„   ...      *•      ¿. «. . ,     TP aim    ». c*i  fc     the   investigation.    These   .ample. \ 

were  considerably penetrated  by blue  stain. 

2.   2    Pu 1 p i ng 

Pulping condition« are as  follow«: 

Cootnng   liquor: total   SO,  8.0 %t     combined 80,   1.12 * 

Liquor to wood  ratio: 4  j/kg 

Maximum  temperature: 

Maximum pressure: 

Schedule: 

143 *C 

8 kg/cm' 

i   hr  to  JOO'C 

4.5 hr to  143*C 

The holding   time at maximum  temperature   is changed  in  given 

rangea   in order to get  the pulps having different viscosities. 

The  properties  of  unbleached pulps .re given in Tabi«   9. 

Table  9 

Sc  ,er,ed  pulp yield   ranged  'rom 40.6 % to 43.9 *,  and   .creening. 

ranged  fro* 0.3 % to ,., * r.specUvely.    Screenings  incr^.A with incr.a.- 

in«   rei.i.ve v.acn.iiv  of unbleached pulps.     The  pulps from blu.   stained 

chips  showed higher pulp yipJd   ihan  that  of  th,  ^  ^ ^^   ^  ^ 

th. ce*e of «ame relative v.Mo.Hy. However, the Hue Gained chips gave 

lower pulp yi.ld uer one cubic Beier or w()od Wi tie sound (;h.p8sinct it 

ha.   !ow.r basic  .p.flfic Kravily tlmn tft„ 8ouBd  ^      ^ ^   ^ ^ 

«f,ned   ch.pa  showed   reUt.vely  high permanganate   number. 

2.    \     Ref< mug ftud   bleaching 

R-fi-.n« and bleaching were carried out by 5 stages process (C- 

•-•-H-Ü). The conditions and the rern.it. are glT.n ln hbl| ,0 .„, f%bu 

11. 

Table 10,     Table  11 
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Tabla 8. Propartiaa of rubbarwood aaapl ea 

Sound chipa Blua atainad chipa 

Wtifbi loaa                           £ 

Baaic apacific frarity   f/«i 
A..                                              % 

Hotoatar aolublaa               % 

Alcohol-bansant axtracta   % 

Holocalluloat                       ft* 

Pantoaan                             £ 
Ligain                                  ¿ 

0.54 

0.74 

6.5 

1.9 

82.3 

13.8 

19.6 

7.4 

0.50 

0.83 

4.7 

1.5 
82.2 

15.4 

22.0 

nam 
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Tabi. 10.    JUfining and b].»,hinf condition« 

Chi ori «iti on 

Pulp 
con.i.tincy    ?-M»turt    **J^OB   Ch-ic.l. 

3.0 

N»OH txtrmction 6.0 
NKOR refining 10.0 

*»**l*ypo»  Htaching 6.0 
CIO2 blotching 10.0 

*     fvìf bMil. 

25 

30 

100 

50 

75 

0.5 

1.0 

1.0 

5.0*6.0 

3.0 

30* of OtaO. 

1.5 

1.5 

1.1-4.5* 

0.3* 
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5O00 
4000 

CS«: 120%(for pulp) 

i 

* • 

t 
»" ¿a ite Tirar 
—* NoOH   (g/, ) 

Fig. 5 Mtrcffiiotiofì Rtfíitonc« 

*    N«OH :  175 f/l 

\  LOP 

t 
IfO 

—*    CSt(% forpulp) 

F»Q, 6    Xontootion Rttittonct 
LOP   ì    e 

MOP   *   :>*f,f   ai  F'0- * 

NOP   :    DlMoMüf pulp for m*«,* io**»* 
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Marorisation  resistance and  xanthation resistance  of »angrov. 

vood dissolvmg pulp was   Jom than that of Japanese hardwood» dissolving 

pulp,   and  it showed  rather „inular v,scose reactivity to that of softwood 

dissolving pulp. 

In ccnp.ri.on „f «,. Tl„co„ r.acUyity of t„( pulp> ^ ^ 

«br...  r„y „„. ., Mngrov, „„„„ dl„olïlng pulp w|tt ^ of japaMM 

».rdvu„d, ..„.„„„„ r„l>Un„ .„, xanlhatioD r<i.itMM bee^ Mjtai 

in th.  ordor of, „.„,,„„ „„„, m„ « „.^^ ^  ^ ^ ^ ^ 

h.rd.ood fior, < J.p.n.,, „ood  r„y MUg_       pig>  ? 

How».,,   th.r. .r. ,„. dirf.r.nc.  in th. r.l.tio..hip.  b.t»..„ 

oo»pr...i„„ r.ti0 and „„  (rMi5t„„ee of fatabilUy of ri3cM#)  of ^^ 

»-  f.1, .nd Jap.«.,» .„„a pulp,   f.,     th. miaimM fc of ^^ ^ ^ 

vi-co,. i,   ,„ tne atpontly 0„pre3<<(1  reai.on       in tte ^ ctmtnmmtt 

r.Mion,  K. „„„„.„ ar, rapidly incrM5ei oy¡ní to J>Mff|ciMt 4Ul#lTlff 

of wood fibres.     Pi^.  7 

In other „*.,   t„„ prüp.r col„pr,„lon ^^ ^ ^       ^ ^ 

«U..lvi„ pulp is „uch „.„„ Ua„ tut of JmpanM< ^^ dii>oiTiiii 

P»ll>,   it .hould strongly affect  lht. prop„ti„   „, Tíacoí< 

2.    Rubberwood pulp 

Th, oociti.• or p„p.ratl<>n 0/ ri,co„ „, tpiaiBi of fUMMt 

are as  follows: 

Preparation of vistose 

400 g (oven dry) 

17.5 tf 

4 % 

50 V 

30 min. 

Dissolving pulp 

Cornent rat i on of  NaOH 

Consistency of slurry 

Temperatur? 

iKirati on 
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400 

300 

too 

*  100 

t 
o*-**—*-—* 

W    ,1      Z    ,3    44   23    .« 
—•     Comprtwloa  ratio (for tir fry) 

Fig, 7.    Rtlotion bttwttn compression ratio 
and   Kw 

LOP     * 
LMOP   >   Samt as Fig. 4 
MDP      i * 



Revolution 600 r.p.ra. 

Compression  ratio 2.95  (oven dry) 

SI redding 

Xanthation 

Uissolution 

20   -,   1 hr. 

CS,    3«, Jt,   26#C,   3 hr. 

Cellulose  content    è % 

Total alkali    6 * 

20'C,   3 hr. 

Spinning test 

Nozzle 0.06 im t     ,   1,000 holts 

Composition of  .pinning bath        HaSOf        8.35 t 0.05 v % 

ZnSOf        1.30 t 0.05 w % 

Secondary bath 

Secondary stretch 

Filament quality  test 

»S««*»     25.51 0.05 w* 

Temperature        52*C 

Hot water 92*C 

1.30 

JIS L 1013 

AB an important   inde, on vi,co.,*  reactiTity the ftr number.  ( 

re.i.tance  of ratability)   ure ,hovn  in Table  11. 

The Kv number decreased vlth  reduci«, th. relatxv. vi.co.ity of 

unbleached  pulp.     I» ca..   that the  relativ. .i8C08ity of unbUmch9d p<jlp 

va-  6,   the  pulp« fro• blue  .tamed chipa  showed higher Kw number, than other. 

This  perhaps due to  in.uffici.nt oxidi.xng bl..chinj| for th„. ^^ ^ ^ 

cribed   in Section IV. 

D.U .„ th. .ff.ct of r.fi„i„f „„ ,.„. Tiscos, r.,cti,Uy ,r# tln 

given   in Table U. 

«h.„ th. „Utiv. „,c,,8lt., of unM..ch,d puips M  10i   rtich n 

r.Utiv.ly «„, ,or dl„olvlng p„,p .„ de.crjbfd b>for>  it ^ ^ ^ 

that  the Kw number was greatly d...,.ft       .   .m 
y «.«.«a...   xf   th. pullM, wtr, r.fin#d up to 
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«h. „t.nt of «.„.,... „ ,, vhlU th.r, w M rcBsrktbu 4]fNr#MM 

in th. K. „„mb.r.  ¡r th, „„,„. „ro  lef.M(1  (o t)e t unt of Mi|>iiit 

88-90 «.     .„ «...  lh. rolstlv. ,l0ewity of ^inrktt fip n    iw^  ^ 

6,   th. .ff.ct of «finm, „.. 00t .,.„ „„.^^     Th.r,f<,„    u ie pr>t 

«tai   »h.   Ti.OO,.   „MMTi|jr   t.   .ut„   ,„,.„,   „y   cooking   Ktwit   itan   ntM^ 

•xt.nt. 

H ».„ .U, int.r..lin, to not.  th.t th. puIp. fro. ,lu. .t.lM4 

chip, aid not ,l„y. .„„» .„, „„ „„... rMcUiHy txcti>t th<        ^ ^ 

cooking ... .,tr...ly proc..„.d, .,„ u,.t K. „„„„,„ fnm ^ ^ 

obt.ln.d ,„ »u.  lot M. „t„.r lw-    Thu âg jtitaii due to th! ^ ^ 

th. p.!,. fr« Mu. ,t.in.d chip. „„„¡„d „uch ,„,nUt, of „„,.,,., ,„ 

refining. 

Th. qualitie.  of di.oolvmg pulpa .nd their rayon fila..nt. .„ 
givtB in Table  12 

Table 12 

Th... pulp. v.r. pr.pared fro. six .n.pl.. 0f rubb.rvood ^i«. 

diff.r.nt ba.ic gravity and different d.gr.e of penetrati« by blu. .fia. 

Cooking had b..n carried out „th the most suitable condxtio»., vbicl, „r. 

pr.viou.ly found «ati.f.ctly for the producing of dU.ol^ng pulp fro. 

rubbarvood. 

A" pulp, fro« rubb.r»ood .«pi.. ahov.d sl„u,r fr<¡t,r%i„ 

c«par.d .,1. th... ,f th. „lf. fr- .,„„ Ji|M rtM-i   My -MrM 

.ff.ci ., .,„. .Ul„ on t„, „,.utlt> of puIpii ^ ^ fuwMti ^ ^ 

found. 

A«, th. latex r..aining in hleftchÉjd puips -rt .dv#rtM!ly .fffct#d 

on ri.oo.e r.actWity and firent „ualiti.a, *.riou. r...Wag -in*, .f 

1.4« bar. b..n carr*.d out i» wood pr.parntion and pulping prnc.... 
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However,  there still  remains 0.01-0.02 % of  latex  in pulp,   even if the wood 

under the tapping pannel has  not been used as raw matorial. 

Trials were carried  out to  show the effect of  latex on viscose 

reactivity and filament qua!i ties.    The  resulta are shown in Table 13. 

Table  13 

This experiment vas  carried  out as follows: 

Preparation of adding  latex 

Air dried latex film was  cooked by sulphite process  and bleached 

in five stages  (OE-E-H-D).    Then  it  was  reduced into fine particles and 

immersed into 17.5 # NaOH solution.    This adding latex had been added at 

the time of shredding alkali cellulose. 

The dissolving pulp used  in this experiment were propared from 

Japanese hardwoods. 

The data show that there  is no significant effect on the viscose 

reactivity and filament qualities by adding látex, even though latex content 

is increased up to 0.2 %. 

VI.    Pulp production 

1.    Mangrove woods 

1.1    Wood preparation 

Generally,  it  is considered that it would be difficult to obtain 

pulpwood for producing dissolving pulp having uniform quality from mangrove 

woods,  since various species  of mangrove are found intermixed in the forest«, 

However, due to the fact that there  is a pretty big difference between the 

circumstances of growth of suitable species and unsuitable species for 

producine of dissolving pulp,  and that it is easy to diatinguish visually 

the suitable species  from the  others,  constant supply of woods having 

suitable properties for producing dissolving pulp would be rather easy. 

Dissolving pulp has been produced commercially fro» the species 
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Table 13.    Bf feci of Uttx on viicoaa and filaaant qualities 

a-cellulose JÉ 89.5 

B-CellulOSO % 4.9 

Pulp Bo lative viscosity 4.7 

Pantosan 6.0 

La tax adding % 0 0.02 0.2 

Viscose Kw 264 242 260 

Denier 1.66 1.68 1.68 

Dry strength g/à 2.85 2.84 2.89 

Fila»ent Wat itranfth g/d 1.73 1.73 1.75 
quality Knot strength g/d 1.78 1.80 1.68 

Loop strength g/d 1.99 2.03 1.92 

Dry elongation * 18.0 18.2 17.7 
Vat alongation % 21.5 21.8 21.2 
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of Rhi.ophoraeeae,  aa m.nthoued   i„ StPtion  „.     Thes# „.„^^ ^ ^ 

been  imported a* chip» «nain,,   „« .arava*.     The   timbBr hft8  bu,n  tran,p, r,,,d 

to  the  chipping factory,   and   converted  into chips after barklng  in ^^ 

Th. production of chips   i»   12,000 tons p.r mo,)th. 

Tt  is desirable   to  ,w.  the chip,   for production of di.«|,iB, pulp 

within Wo  to  three ..„ih.  after  Waging,   bec.u.e   tho   chip.,   under  tropici 

condition.,  are readlly deteriorated by fungus  on „tor*«.. 

1.2    Pulp production 

a)    Cooking 

The mangrove woods aro cooked separately, under .ppr0Äila.t.lv the 

.«^ conditions used for th. Japan... hardwood., and th. produced pulp. .r. 

• ix.d with the pulp,  :rom Japanese hardwoods. 

Cooking conditions are as follow*   : 

Cooking liquor   : total S02 7.5-8.5 ft,     combined S02  1.5-2.0 % 

Maximum temperature   : 130-140 °C 

Tim. at maximum  temperature  : 3-4 hr 

Cooking tin.   : 10-14 hr 

Th... conditions  are varied a HUÍ. according to th. .poci.s of 

«•«frov. wood used as raw material and th.  brand  of resultant puip. 

b)    Refining and  bleaching 

Approximately «*,„*  conditions,  using for the pulp, fro» Japan... 

hardwoods,  ar. adopted in four or five stages,   namely,  C-E-E-H-D procès«. 

e)     Removing of   the   residual ash  content 

The residual ash  in the pulp, from mangrove woods  is  removed 

»•inly by mechumc.l  treutment,  as described  in Section IV.    The mechauxcal 

treatment consxsts of .crooning proc.as,  whi.h  is  earned out before and 

**t.r refining and bl.aching process.    Th.r.foro,   the screening process 
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• .* vtry  importune  for der ream* a«h   < onl,m  fro*   th. pulpa.     ft« air.»« 

•quiped   with     in«   «...hed   v.re,   „id   <•     ,tr.fu|(»J   r|nnfr   4f,   ull#t  for  ^j. 

purpose,     rh,   „r-eiun*  of    th«  puip,,   fro#1 •,.*.„.„   ailou,d  ^   csrtfulJy 

earn»«!   out.   be« «u,,. »   i„<   „f KDTA  a*h h.«  H«.n   r.M>nW  in   thoM pulp.. 

At utual   chimici]   Nriovin .- method  mr   OJ^,   thn  ;u,2p «took ia  tfaah»d by 

»oft water follow,»*  by   traat.n« with  diJuL« 802   «olution at   final  «Uf. 

of »learning  ,n «HI  operation.     If   »«hauen wood   »m« u*ed a«   a rev «atari«! , 

"tr.ntth.tn.«  »r,d   treatment  by S02   solution won|d  not  «bo»  auff,ci.«t 

efftct.     It ha,   be.,, found   thai the   tr.ataeat vi th hydrochlor»c acid ikm 

th. .oat tuffici.ot .ff.ct,   accordin«  to th. ra.ultt of inre.tigati.a f.r 

deer... in, .ff.ct  of a.» content usui* rariou. kind, of add.,  it that 

cat.. 

d)    Properties   of   rayon filaa.nt 

Vanous  grada*  of  disaoivm* pulp» fro« Japan.«. miu0á hardiroo«. 

blanda  with 50 * of th.  pulpS frm m(Mlfrovf Vuoúm „„. ^  ^^ ^ 

• ill op.rat.on.     Th. c«,fttn.«n of  ihe p.operti.a   of rayo, filant, .f 

bl.nded  pulp, *nd   *f Japu0b...,. Urù-. u.da pulp. is  .howr  1B Tabi. 14. 

Table   14 

Th, data  «how that   th« blended pulp, fiT. ,i-jiUr pt0f%Hi„ u 

th. pulp*. fron Japans» hardwood». 

<2.    Rubbervood 

2.1    Wood preparation 

It bas   been recognized that   blue stain and r.sidual   lat.x ar. 

advert.!,- «Hecfd  on the qaalit,,  of diwoWin. pulp trm rubb.r,ood. 

The effort U   reduce tho.e  advert effect ha« ba.n carriad out in wood 

preparation us auch aa poasibl«. 

The treatment» are described  in th. fol loving  t 



»•kit  14.    0-l.M..   *f   w  ftitmmnU   {a 4#fti#r> 

DBF* fro«   liptMii MP1 1 trwm »lattirt 9f  fap^n^gg b»rt  «•«* **ré i "••* «*i «M|r*v« 

*»* itrtr^U •/* 100 101. 1 
Dry •irtrVih 9/* ino 
*««t itrtngth f/d 10») 

100.è 

**/ «l»«t«tien 
100.» 

* 100 

•rifhtM.. * 

lOCi 

100 

101.7 

100. * 

«     4iM«l»i«g «ulpàiU p»ip. 



a       It) '¡9   *t<* i n 

*ue*erwo<w1   «••   *••*   taie  rl«4  ••   in««   whirl   alili  keep   thair  paie 

y'llw '•«»•i.r    N»! are 4iariilowrH wiUir,   l   to   ? e>«t,   m  m M tora««   te  the 

apen.      rh«r»f»r«,   it   i«   d»»   reble  to   m»   rwbbwrwuod   for produrli^   the   pul»« 

a»  earlv  aa  p.-t.ibl«  eftar   »rr,»iaf  ,„ .J,^»n.      fh»  storage ««ration   la 

fMiruHH  «ri Uni  1   io   <  «ontba «ft,r  retting.      lt  «m  ba expected   that 

the  pettetratioe nf  blue  •Um «ill  ba prevented   by una of fungicide). 

Som prevent   effort« ara found  by   ili«  appi ir «ti »o of 0C8   oyat«« 

for  rubberweod  rhipa.     The  eh »pa on tha eurface  of  the pilo IN äi« coloured, 

but  ma i da  of the rhtp pi 1« A« blu« etat»  la  vi.ibla.    however,   «t  preaoat, 

rubberwood  chipa have  beer,   lit« la used for  producing of dissolving  pulp, 

aise«   thoae fhpa art  contaminated with  latex. 

b)    Utax 

Il   IB observed  that   iba deterioration ef dissolving pulp fro« 

rubearwood ar# caused  by  residual  latex,  although no deterioration  is 

found   if  iha pulpa  rontainiH  „o tn n.2 * of   residual   Utax,  and   tarnt would 

ba  increason* with  increi»s>ng  re<V'liml   lat«x. 

Wood proration prora»« IR tha moat   i «portant for reducing ta« 

latax  fro« wood,  .«ine*  Utax   i* prod«.« ed fro«  Utax tuba in etabiui and tha 

wood  ia  contaminata«! on barking.    Futherwore,   it was observad that  lai x 

still  flowed on cutting the bark with an axa  5 weeks aftar falling  tha tra«. 

By tha fact presented above,  it  is  necessary to avoid  tha 

barking on freshly felled logs.    Tha logs ahould be barked and cut after 

hardning of latex. 

If the chipping of the wood was carried out in the countriea in 

which rubberwood was growing, resultant ,-nips vere highly conte.in.ted by 

latex.    Therefore,  rubberwood is inported as  loga to avoid thia  trouble. 

9) 
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As  the wood  under  ih«  tapping panala contain* a largo Mount of 

latea,   it has  noi  been used «a  rav material. 

Refora rhipping,   the   Inga ara washed vitti barking drum to reduced 

tèa  latea aticked on the surface 01   the Ioga in Bill operation. 

2.2    Pulp production 

a) Cooking 

Th»  rubbervood   in  cooked with Japanese haruvooda.    Cooking 

conditi on« are aliost  the aaav aa  thone described  in Section IV,  but 

holding time at maximum teeiperatura  ia regulated to get the pulps baring 

suitable re latiré riscosity,  approximately 8, for producing dissolving pulp. 

b) Refining and bleaching 

Refining and bleaching are carried out essencially the same 

condition« which are giren in Table 10, namely, C-E-R-H-D process. Rover er, 

in Hill operation, as stock consistency is differed froej the experimental 

evaditions, retention tiaie, anount of adding chemicals and others have bata 

a little hit changed. 

c) Resioring of tho residual latex 

the residual latex in the pulps is resiored by screening, which 

is carried out before and after refining and bleaching process. Centrifugal 

cleaners are used for unbleached pulps and centrifugni »cresn, flat screen 

and centrifugal cleaners are used for bleached pulps to renové latex» The 

residual latex are sufficently reaored by above mentioned screening 

•ystea. 

d) Properties of rayon filaments 

The qualities of rayon filaments of rubbervood pulp and of 

softvood pulps are shown in Table 1$. 

Table 13 



- 40 - 

Tabi» 15. Qualities of rayon filaments 

DSP* fro« 
rubber- 
wood 

DSP* fro« 
•oftwood 

(Japan) 

DSP* fro« 
softwood 

(imported) 

cr-cel lulos© * 92,5 92.4 93.0 

Pulp B-cellulose * 3.7 3.7 4.9 

Pentosan a 2.3 2.2 1.4 

Viscos« Kw 189 168 154 

PU2£ none none none 

Spinning Clogging none none none 

Spinability good good good 

Denier 118 116 116 

Dry strength g/d 1.79 1.74 1.75 

Wet strength g/d 0.80 0.78 0.75 

Filament Dry elongation * 19.2 20.3 20.0 

quality Vet elongation X 28.6 31.2 27.5 

Secondary swelling 91.1 93.7 95.8 

Degree of polymerisation 254 252 276 

Copper number 0.34 0.37 0.36 

* D8P t Dissolving sulphite pulp. 

—** ——'—"'•- 
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The data shov that tbt rubbervood pulp gives Rial lar properties 

to  the  softwood pulps. 

VII. Conclusion 

It has been  confirmed that mangrove woods and  rubbervood art 

suitable as raw materials for production of dissolving pulp from the 

viewpoint of growing stock,  wood properties,  reactivity of  resultant pulps 

etc.,  and dissolving pulp fron these materials have been produced commercially. 

However, it is difficult to use unsuitable species of mangrove woods as 

rmv Materials for producing dissolving pulp. 

Rubberwood has been used as a rav material for papermaking, but 

Mnfrove woods are unsuitable for that purpose owing to their relatively 

hifh cell wall thickness.    Mangrove woods are mainly used as rav Materials 

for producing dissolving pulp. 

If blending ratio of mangrove voods or rubbervood pulp to 

dissolving pulp was increased,  it vas assuaed that the troubles, which an 

caused by 1DTA ash of mangrove wood,    by blue stain and by residual latex 

of rubbervood, were arised.    Hovever,  these troubles could be reduced bv 

further investigations. 
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