
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


wm 

•ft*? \ 
"   V       // J)0i1i.S 

I I) 
T>l»tr. 
UNITS!) 
n/wo. 102/10 

omanuuLt KWLISH 

expert Group turatine 
on Pulp mid Papas* 

Vi «ina, ii - H noptontwr 1/71 

PRACTICAL BXWaaiBBaB i« ura mr¿ OP «»vn »MPICAL MMDB« 

Kfi POTMB» OP PULP AIT) Pina»   ¿/ 

Tir. In«:.  - ».  Panda 
Orltnt l»«j»r Hill» LU. 

BmJrmjFMàjmr, Oria»«, indi* 

1/   The vi««« «nd opinions «xpr*«««l in ini« paper «r« tteoo of tao 
aot MOMMrUy rofloot th« vi««« of tao noerotiirUt of UM». 
HM b««n reproduced without Comal «aitine. 

id.n-5241 

•attor and do 
Tnio 

btaiahi _v_ ~&- - • -- --"•-* -«**t>^.jy- 



•"sew 
'*«»?!    Ü» - í 

i 

ì 

?**?„??,thii rtport »T Mt b« 19 to tlM proper 
UgioiUty standard«, «van though th« b«tt posiibi« 
copy vas uaad for prtparing th« «»«tar ficha. 

à. '.í¿ 

< vft - »*¿n«%i~ ?/^ ir i-i«* v     i •?* • ..... 
felân -%;-Â        • •     '   ,   - -.   ."'- isBlft *T    ' ; « amant.   ^S"!.*tf-ìs"                                                                   '             i. d^    »             * 

Afe*,    -MF    *     . '-<      i-i' * ,'.'•       '        <>*V.8t. S,', .  .» > i^;';-   .*'"«•".   '"'.*';t^|*»V    Mï'V 
1,«uBk' 

V- 
s.«    > •:' "iß,    •'«   <•* 

t ini 

Mi? 

» *   ,-¡bt.% 



ggfgmmmmmmtftm^im^'mipi 



-1 - 

Introduction i 

•u     ÜÍ* J*"*"<1 of ?*VJT an* fc»**1 i« incrwRinf: at H rapid mie evary year 
throueh-out th« worli.   Tl»i» ha« b«en tho rouult of th« gfo-ing literacy, tha 
intanaa oowpatition for lner«a»«d papar mone newapapara, ani the inoratala* 
ÎÎÎÏ! *Í?Í £        ^ " lS pp,,,iote,i that *h« f»*«• J«wl »'or paper in India will fe» an followst 

Tab! o 1 

Taar 

Eatiaatad Production in Million Pona 

Papar Board     gum print     Chemical Pulp     ?p\ul 

l/lì-to      2.00 
l3*-«5     3.oc 

o.<5 
0.60 

0.40 
0.6c 4.20 

Tha corr^apofttinj y«arly rapinami t of f lfcrou« ruw-natarlal» «oui i be - 

Tear Million Tona 

l?Ho-n*. 
7.a 

10.0 

*».     ^*^*í° probl<" in Imil* *** b«on *o fi"-l ou* »"V* and »«ait« of inoraruinj 
!     S* **«  lty 0f fibroun P»*Pi»C raw-wíttorialn from the preuunt figura of 
tuo [2) aillion tonu to ten (10) Million tono by 1965. 

tortha <iav«lop»nnt of ih« pulp and paper industry in Indlu the nonavai labi lit/ 
or suitable raw-eaterlala at raaaonable oo;ii hau (wen a handicap.    II19 flovornmnt 
of India fcith the aaaiatanoo of UW *p«cial PWIö i«.¡ MO laanohau a project to 
«urvey tha raw-Material resourowu in ord«r to oaa«aa the «concaio availability of 
aultabl« i'aw-*atertala aaii.ly for the pulp induatry.    7h« rcaultu of tho uurvay 
indicata that about 32 «ill io« tonti of hardwood« spread ovar thmu£h-out th« oountry 
can ha amia available. ^ 

'Ilia eooBoaiio pra<nir«.iK>nt of hartwoolu i» More atiraotivo bao.***« of aaay 
losing ooiviítiony, «impla r>«tfan'jrntion nathaau an* oauy terrain .¿ht»ru fon.jtv» ¿row. 

Hard-ooJ«*, Whioh ar« uju-aiy ol* ahort br fi¿>í-9 length ani lur^r mil viali 
thickn««», had liavn mi^Uetad for ub« in th« pulp and papar imiust'ry.    The hariM>o4; 
contain «or« coll typt« (Librifor* eall«, 1^ colls, ve-.j»elu, etc.).    TH« librifom 
calla oonoiituto 8o#/ to %¡< nt the *ai«ht of wood ami *r* UJO than 1.0 - 1.5 a« 
in length.   Ktrdwooda hava baan on tha whole oonaidarad aa inferior pulping 
raw-natarial.    Moj^lnr.l.voods ¿TO*, faltar than »»oftwood» und h »va a higher yield 
par aora.   ko*t of tho hardwoodu ara .tenaar th/m softwood A <»•» hanoa  the iijouiur 
Oftpiwit/ with hardwoods ia «ore.    «Jhair lower U^tn «n.i hlghor hiaaioellulowa 

'•J¿-'— ""—^ '•      T      -•     -.^^,^1^, -*U»-°L' 
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'«nient .-a»/.« thorn juiUblc  "or hi;>h /itli pulpa by  th;  ten; ft, coli c*u»tio win 
(C<T?)  and  Nuuir.il Sulphite  ""arai-chuBiioal  (liMti)   put pin- methods.     The/ improve 
bulk, opacity,  formation mi surface *hich arc V*.TV important for writ in- ari i 
printing paper.    Thsae al vantateti have- oten realised Tay th« paper tochnolojiuti. 
••'lth the^eajy availability of hnriwoo ¡u at a relatively lo^r ¿>ricc and inoreaeinj 
deinnnd of pulp fibre;, neu wetho.iá ani tucani <n><¿¡  oí' prwmminr: have bown dc-velopîL 
to overeo«« th.- dcficirtnU«;* ni' hardwood fibi-o^  auoh as shorter ;'iWo lenjth. 

In   the tropic*, .-. lnrv.c  nœkT or har-i-ood  specit-s ¿.TO«-, in the   ...*.KJ foret. 
A p rticular opocien of hardwood is rarely available in sufficient (ruantity for 
iaduatrial pal pin-,   it is, therefore, very necessary to uai i »ixture of harduoadb 
in wutever proportion» they are malo available to th* pulp Bilie.    Th* pre- 
lnvaotnent survey of forest aourcos, Government of Inolia, ¿iveu the distribution 
o*  forests under broai-lenve!  -.-oods au aho,n in tallo (2) ani the distribution 
or the eiajor specie* imi. the  percentaje of volume to the total velum for ths 
pulpablai species of hu.rh.oo la  in table (j).    ^or selection of specie* for pulpinf 
a number of the* h«v- b*tn tested in ¿-tereot  ,:e::«arch Institute t''l)(   'chrn   nn 
ani at various will labor-Tories snl th«ir ¡»ulpin¿; ani paper nakins characteristic; 
evaluated.    Vhv Indian pulp ani paper raillo in jenerni hai boon shy of utllisln" 
the hardvoods.    3o-cv.fr, durin;; th-.- lust ten yoors more and more mills have ¡>een 
forced to consume hariwoo-io.     Jablc (/¡) -,ho ò the  increasing trena of hardwood 
consanption in Indian paper railla. 

feble t. 

Consumption of hard ;ootü in India for the pulp industry (in tons)» 

i*» IJTZ-ÍI 1X»?W>8 1770-71 

?:ix«d hwrttooods 7tcoo VjOtoo<:> 200,000 
;AiaJ &J££& ^.000 so.ooo 
ietnl 3?,0CO ?C0,0CC 280,000 

'Phfc haruwooda ¡ivaiUule for pulpin^ huvo a wide ranje of bauic density, 
fibre diDWjnaion ml chaaical compoaitio«. The ¿hört thin-called hardwood fibres 
hav© been two i in th« munufucture of a numlier of varieties of pa^trs aa ibes« 
fibre« inport favourable properties nauociated with printabiUty.    "hört 
thick-walled fibre* uro not ¿vncr-ully accepted as paper» oaJe thcrefroa poueaa 
poor strength properties.    '.Tiioic-waiau fibres have poor luterai oonforaaoility. 
Hence atron^th properties dependent on inter-fibre boudin-; aro lo* in ooaporiöon 
to those made from thin-walled fibres.    ?he thick-wall«-! fibres have, however, 
higher otiffnejs, ow» pre s 3 ability an; bulk.    Hence- papers which rtcuire theo« 
fibove properties ant no ¿«rato   Jtrw.jth car ¡.-o nade mor-3 econoaioally with 
thicit-ualled fibrca in the Turniah. 

Although .;ooi ienoity ia not alv.-aya rel¡»t*.i to the fibre «all thicknoes 
It ici used Konerally aa t ptrruueter for -supine of variou« jpeoiea of harlvociü. 
In general, the laboratory evaluation for pul pine of «ixed hardv^ois i» carried 
out by aubjeotinj a particular jpecici to a definito condition of oookinff and 
•^ÎÎ^rîw yieli ^' thC ^jiCrli »*«*6th properties of tho pulp sheets 
Pables {y-1) show resulto of a nvnber of hfcra-woo<l,-3 of India. 

"¿he¡ .-eixei hardbooua available for pulping aiay be olauvitto* «orordin- to 
the   ten ity as - * 

1.      r.ix*i harU.oodR of -r.ore or leca sirail&r   J«naity. 

?.      :¡ixod h?.r.lwoodn of heterojencou.3 specioa v/idely lifferinf in density. 
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It ij joncrU/ b.-ilicvo.: that ta* hetBroseiMity of .- ¡nix ture ci"" hm» i •.,<><>;.. 
i.'orea-ea the pul? yitld ani tha rtron-t.1i property of PJPT.    How«vt»r, «an/ 
hfcve »hov« that when th> number of apooicj  in the mixture ir.c^^3,  tho yield 
inoren«» au well.''    hork by the   /JL SLtckhola. on •ni.;«..i h^rlwo»lj   (36 jjwcj.i(j) 
fro« T„iift inliottes that a ¿00» rwlp yield by the uulphato procosa oan fcw 
obtained ani tha pulp atroph compare» fairly w«li with those fro« abort »ni 
thin vmllai pulps.    '2h* pulp from tho mixture of ïnU*n harí.»o.-U-  hau h.v*«/*r 
hit'« *«ar but low doubl* fo.Uj.^ 

It nuy be morì „-Haitifie to ptil? harhooi-j of jirular .¿peci.-.,  -mi of 
ritoro or loua -Lnilur ausiti; >.    Ho-•¿v«r,   thi , >n:.y not \w nKuy*  i;r-.oticr.bJ.< . 
••ills vrtoh uao i.iijrï-1 l'-.riuoouaetij^.vü-ic not or. -hut. i„ .icrrl «vitable  "ron 
pulpin; :a,;;lc   Lvat  on ho.. ., uch of tho mutcri-J   c<",n be  ¡»racur^d ;>t   tho  1.1 ill   ,H" 
<.'.!) i   it«   OO jt   of   c3xl.:clior». 

^•c ir Han ¡Ml? ,v;. ». ¡v4p-- ¡.TIAVIU-VV not, -.wily pr-.tri.i O-J Sin   riii-tci1   ookinv 

w;. tropical IWTìWOO-'J-ì,  .,ut il h.rj -one a cV-j» Purth-»• h/ lollowin.:- tho eoo^in- 
Of k-nboo arn H i.iiytutv of lvuv^oodv; to.-.rethor  ii;  itiA'Sh or oontinuou.»  di.vict^rj 
uain-   tic rinite book i 1--condition 1 ;u chemical conc^ntratio!,   ml ; te->m)i£ «yole. 

•Vhis ittHudc of  thf iimufvtry in noi ..tur to  lïiy -«oientific or tochnio/il   f UUn^* 
of tho nature of the har»v;ooU»,  but -iuinly   »ua  to +,>.* cirom,i.r! m^oj   in vhiiih it 
Tini;; today r?¿.irJ \n,:; the  fibrouu rHw-material:.. 

!îOM -houli the- nill j b* 4(mu^ci?    ':houl i   they be on the bnsio  of harl.JooiB 
uaMd?'  «fooull thay te on th«: lv.*.4ij oT the equipments UOIü or ¡.ihouVi   tha bauiu 
be tL?. overall r-mrcriinj trnhnin.it?    Cl;i*ai Pic«*ion on  ih« ja»;ij of procc lütnj 
tho major rau-raateri-sl 1 is more pr^tivnl an1  useful. 

^raotloal ..>ruri< neo 

According to tho method of proc^iinj,  the wi/*.i tiardwuoaa  for th'. manuf loture 
of pulp, th<- palp «Uli mny u olu-jsifiod Into thrro mein mtev-orie*.    Th-.-y *r<; tu 
follo.»j 

1. I ill.i adopting thf cooking of ;* mixture oi' ucanbco ov ¿ùjie  with mix©) 
tropical hurJ'joodd to¿<ithor. 

2. ¡lilla prvfcirrirt¿ to <-.ook th»? ,-iiV.td h.travoodu ani baaboo or pin«; 
:*cpar?».t«ly. 

y.     Iti 11 «j applying th« wixtyi oookinj up to a cortain p'-roentttj: of 
hnrdwoaia. 

Sopariitt- cook.in,'j of tin» niK^d bar 1 woods is carri«?» out i'or &n\y extra 
huriwooi pulp ooitaand in c». particular variety of papar. 

1%e firát CRtofiory or uilla ¿¿In« ciixod 000kin.; of ìwmboo ani harlwooua 
bAW the advajatu,f,tj of n^jy operation do« to a simplified single flow   jy.itwa. 
Howttvar, thay Wlltv« that tha cruality of pulp can be iaprovui by -ioptin« 
a»iparatB cooking of aix«d h¿u*.i-woo ir; and twunboo or pin«. 

éÊÊmim *-<***•••*-* ----       -'-•"•- -jAMÉ^ufa--     ,,J,°-   ,-   -•'-|it1lì|g|WÉlÌ 
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In these »ill» bamboo it separately ohlppad in multi-knife diso ohippers 
of either ¡luuntr, Voith,  HT.« or '.Jigger »»Jet.    For chipping of hardwood» » 
¿•finite number of Voith or WW ohippert are reeerved.   In older «ills it it 
usual to haw a number of low capacity ehipport for hardwood« which ft»d to th« 
common ohip holt conveyor through individual chip cyclones. 

Tht hardwood lo^t ar* atually scantlings from the taw mills which art 
usually thin and of irregular sia ..    Hardwood    log» from th* forest art of 
different »nape and siec, many of which oontain knot», root* and are twitted 
and crooked.    Such logu are cut to smallor uisoa by Dand Saw »aohines before 
feeding then t* the chipper»,    in gnneral, harJwooia are difficult to ohip 
»a they damage the chipptr knivec moro frequently.    A oot of knives whioh would 
ohip about 350 ton« of b*mboo chips in found to chip only 300 tont of mixed 
hhrdwooie.    This nocou3ia.tc3 fxequent r.heuv.'e of knives which reoultt in »ore 
down-tine of chlpporu.    In ¿¿antral, hardwooda *r© difficult to chip a? th»y 
damage th* rtxp¡;«r ¿nivea more frecuintly.    A set of knivet whioh would ohip 
about 350 torni of bamboo chipi ia fount! to chip only 300 tona of »ixed hardwood». 
Thia neceesiatcs frequent change of knives whioh reaultt in »era down-tit* of 
chi open.    Por chipping hardwood the clearance between knife and dito hat to be 
maintained IUHS than that for bamboo.    The BT1 shippert are bttter tuitad for th« 
chipping of mixed hardwooda.    The power consumption for chipping mixed hardwood 
it higher by 20;' than th.it for bamboo.    The percentago of oversisea in »ixtd 
hardwood ìD clightly hit>h«r. 

A oompariaon of «hip clrx.iificn.tiun try a JK1.-,' ohippar fer banboo and »ixtd 
hardwood it given btlows 

Abov« V¿" meyh. 
3et'*«*n llM and 1H m..¡h. 
3etw««» 1" ani ¿J» raech. 
Botwttn > «uut l/8M maah. 
?in»3 (Paj¿inf through 1/3» ¡a«»h.) 

Th« higher proportion of ovei-sir.e with haruwoods may be due to th« irrogala* 
tit« of the caw-tHi scantlings and the method of »anual feeding. 

The proportioning of bamboo *ni hardwood chipa it a problem with this type 
of arrangement of »ixing.    Thu variations of the proportion of different chip» 
in the »ixture depend on the feea rati» of the individual ohippers whioh ara 
oarried out »anually.   These variations reflect on the quality of tht pulp and 
the amount of rejects.      A better »uthod it to have separate tilo* for bmmboo 
and »ixed hardwoody from whore chip» are accurately proportioned bv adtuatim* 
the individual ¡B"K of the  table faedera. ««J»»»*»« 

Mixed cooking of bamboo boa hardwoods shout ilway» a highar parotntag» of 
uncooked reject» originating predominantly fro« th« hardwooda.    It is know» that 
the thick walls of the fibre cella of hardwood:« offer greater resistano« to 
penetration of liquor.   llar i woods ocnaumc »ore ohemieals than banboo.   Btemnrsr 
the increasei cott of ohemical requirement for oooklag it more than ooapeaaatad 
by th« higher yield of pulp fro* the «iattura, lower «nergy consumption during 
heating and refining and the cheaper prica of hardwoods. 

forcent by ¿eia*t 
ttanoo* Mixed Hardwoods 

15>.O 17.5 
ro.c 20.0 
37-5 42.¡> 
25.0 17.5 
20 ?.5 



In orü«r to inoro^« th« rat«.of penetration in tho h»ra«ooA chipa a fow 
mills have »aopttM chipping hardwoois  to  •. comparatively 3.iudUr ohiP ji*o .u> 
that Katrins the uix*i cookinj of bamboo cn.i hrtrdweoJ.«, the latw  i-o fully 
nookod  .athout overcooking of bain-oo chips, r-aaltin- in lover p-rconta-e cf 
reject*. ^ 

Another !(,ethol a.lopt*i l>y aom.; r,iUs   u; tho v.sa of two-atije h.vtin„ o: th,- 
^lgeatwr lunte-.i  of a ut-~:ijht-to-J op te,ap«¡r*kur'- •n^irv oy.-l*.     Mv¿  rira*. 
¿U.m:.Uz pbtwse to a terapia tur.» of li;   to 1)>0>; cusuroi  c-Uoi- penetration  :uv. 
lead ovo--coo. inj a»! unlcr-oookinß or ehijr.     ThL-, ro-iuce*. the -amour t of rtj.^t 
?-r.a uhivos in the cooK>4 pulp. 

'i'he pemanjunate nuribt:r (?..lo.) of unbicacho.i pulp variai  from »ill  to ,nill 
i^^ii-iir,^ on tho  bunching jc-ucnoe ;jv} th<   nrtir:v.n«-y r^cov^ry plant.     ,V>r 
unLleauLed ¡jrac* r;iotot .mils maintain a ;» .nun'.rr of ?i"• 1.  rhu ;s..\o.  .j.r ji v U ,blc 
pulp in doni-, railla i • a.únt:*im i at   o + 1  an-; in o liier iati, i.- 1, ' + 1. 

".•h« pulp outline:  fr.«» :i mistar- of Lunuoo ¡A. ;:n.^i „arWoo...-. in «  /.^yr 
oontinuoud -i.^iUir .>y .mlpimte .r.etuo.;  i    r-.Utivciy of auperior :.< trench probably 
uceare  of the more uniorm ccoLin<;  Ja- to licuor ciroul:v;.1.on   ..n-i  c\>l/bl'>l from 
Jh'-    i^tor.    Cn thè o;h«r hai.<  r;.pi ; wo'dn- of thv mixture in ;* Pmija   -.i-051er 
yu'lj.. a ¿Mily of lowvr  /trer—tn ¡TOportico. 

A-hin/ of llu   ;>ulp Mi.v.tun.- >r.-. ivA pn.jeni;-^ mich pöblet.-.; although thuy 
sOífotin-*íJ choke   thu dr.rei.-n pU+^u of the jß^,j i»r«i>* *A.jh"r.    'fhc  pulp from tU 
mixtuit. ar.*l».a c*uit»   ,<l.Ufcxto;-lly.    ••'rree-nine of th- pulì mix -.artes  W» „ot 
H.iow r«y un**t ¿»factory rouultn.    It is ratb*r «asier to oracela a pulp fro* a 
mixture of W-.boo >u\l hard mod in centric! <.->UJCT*í. 

t      Bl«riohin¿ of ;.ul.» i*   vu-»«!,,..;   |V-t  iii  th«*»- o¿- four yt»jw«  »:-.»in» .",/'''''•  •' 
•.'/ ./¿!/H  a«quon«u.    ?h-   bri;;ht;t: , .  .if  í.IKU.-íUí.;  .nap ¿Vir r.ü.ti. - ucu'r 'r'ut of 
i)upcr it. 7; to fio,;. 

Tho ate*  pr^p.iration ITI i/Mc? :.Ií11J  r«>r¡ii.:t.i of i>l-h lîollan^*r Uater; 
-n; oor.tlnu-;.*«  oc-iio-d  relinvw '..lai*.- in n^cr inill;* only -.'-tii-uou.; xofin-uj ..-xi-Jt. 

., .at¿r¡j of .,  uix-.ur«» of u.-w.oc.i ön. hnru/uo-i  ror^ii rtu  i<; c:     uu"^ tirji ^it.î» Uib-xto 
only.    :   f.ivf.r,|.-¿blf  effroi, of  c^.tl'.;; r n i  ^finins of mittun-  :>f pulp .U t!^ 
nc-r-aa».. of  infini*.- con ii vlonc/ „ithiïut any ^i^.  liná or .mmp cío   'infí.    .'   iMfiner 
•*nlch uà».}  to bo run .»ith '^wii-io Filp  »t a conii^t^noy oí J.j/ r-«riío./ík-ai.llo thu 
pulpniâturu   >t r, oor-iotcnoy cf 'j.;,.    «Aie not only r*JiiC4u th% «uersy ooauuwptioa 
•.urine rafinlAt* but al-o irnrov.-u  tho fibrillation .mu thi. u-ai,iin¿; chí^raot^r of 
the pulp,     rh.j  r!.fiuin    ¡lOv-Hr lvquir. . to rmch th*. *«*•   iraininC rixU  in the p^.r 
.iMohir,. alth bMloo  imi. ,\ mixturr of 70." b<u,Vano ani )0 ' haru.oo^ ur.bl.î.tohKd pulp« 
;*rc n ani ») bl.P./tona/lajr mapt'Ctiv«:ly. 

I-Ull* wtl*r tb* j«ojna o*t«.joiv havinj -eï>ariit« proc^uuin^ of  flff^i^nt 
T-a*-«atHri»ln hid «ith«r nlrcr^y pgaaowiiwi th« Multipla fio- lineo or mo-ttfiod 
th«ir oll How ay^tr» to aoopt to th« »«parato coikin,; jni rofining.    Xinm it U 
•~pcn*lv<5 to hav« sparate flow syjtem for fc<*oh cotaponent, son« »illj prefar to 
cook XMMò.aai aixiKl fcirumls r,fparatoly in butoh .li:;«ut«ra an.1 tU-n nix the 
iimrant pnlpw wi dewireJ propt)rtion in the bio* tank.    iTioy us« »enarnto ohi»i 
*ilo^ for Uiaooo und MU«4 h«r««o»:¿.    ïhi«. roc-uirua only ««parat« linun for 
corivaytej M« différent chipa.    Th« MíX» á pulp la proetaue.1 a« uaual in aub«*qu«nt 
itnfi«o of op«ratioiiö.    Thi¡; Mthtxt éliminât«* the .lma^o to th* fil>r««  lurinj 
eookiBi; only.    Kill« oaking uto of mixed te»r4*oo-J* for uanufaoturiiic kraft ^rappinjj 
un-* oorrtigatinff kraft iiiwr Orui u. y thir. ayjt« with much Mvcataz«.    However, thi» 
1* not ct>nv«Ki*At for nilla uainc nor« than y ' of h^r*i*«oo.ls in the aixture or 
«sin- pine in ¿^«ater ^Mitity («ore than 10/.). 



- 6 . 

•»•i* are «ill« whioh prefer to appi/ nixed cooking of all fibrous 
•aterial up to a United percentage of herd«ooda.    In order to uae a «till 

higher proportion of hardwoodn (sor« than 30/,) they prefer to oook the harliiooi«. 
¿eparetely and alx the« in the »»in furnieh before final refining.   The reaaon 
for not exceeding a definite percentage of haiMwood» in nixed oooVlag io to novo 
• United deterioration during eookine.   This ayeten has alao tho advantage to 
food different pulp farnlahee with varying percentage of h&rJwood» to different 
papar «tonimi ror aakinc diff«rent -red«« of papar.    Tao ailla min« valor 
Uto third oategnry bava alao the add«d advantage of uaing greater j»ro«at«£ee 
of hardwood«. 

Blond« of Haaboo and al*ed hanUood tmbleaehed palpa «p to $0/ Jo mot 
present any appreeiublf diffioultlea on tho fcmr-driai«r papar aaohlnea. 
X» fact, 10 to 15/ of hardwood palp in admixture with banboo id fro» dratniac 
p*r*lttlnj low«r h«%l-box oonaiatonoy.   The foraution of «heet and bunting 
Jtrwjth OP« iaproved.   How«ver, largor peromnta^ of haKUooda do affoet tho 
runaablllty of paj*r naohin« awt the- Jtren*th okaraoter of papar,   Sao to bau 
«¡tortaio ono «ill had to uoe hardwood palp up to 60,; 1» tho pulp mixtura.   la 
thooo runa,   th* najor diffinultle« -ere followlnet 

1. doccine of tho ouotioa oouch box and roduoad 

2. Rodaood lifo of prooa folia «aa to tho ologglag of tho poroa la fait, 

3«     Rielar preie picking and nor« froquant wot break«. 

A»      ifrhMMNl «trtn-th proportion of pap«r. 

Tho tondone/ of ¿aline vaouua in the auction oeuoh WM notice* aftor a rm 
of oao nenth.   The uoaal clcminff cycle for thU oouch ninnine ***» • »ixtnre of 
baaboo und hariwoo.i (*>-•) in fí to y »ontho.    It woo foared that high proportion« 
of hardwood pulp would lntreau   tho cleaning óyele frequency.   Tho life of tho 
firot prtHU folt una roduoed froai tho unual 40 laye *o 10 t© 20 ¿t%?u,    J/ntaotlo 
needled felt;* war« tri<u without nuoh jucoewu.   U»e of a v%ry poroutt fait ahoojed 
felt aarkliige on th« pi»p*r.    in the eeeend and third pray««« there wer« fibra 
lepowitw, tehieh had to be removed »ora frequently.    In orlar to reduee the braaka 
of tho wet web the aaohine had to 1* run on a higher Loéis -wicht,   fata hol pod 
ia naintalnins the production rate on tho paper noohlna. 

i«#«u*l?**l,1UtV>F'/ * Yw*** Maoni»« Rwfcinß lighter paper lid not «how any 
dim oui ty with 60/. hardwood fumiah .u, on the four-arinier aachin«.   In foot. 
the ¿«I««« of the ah«et improved. 

The fibre content* in tho white water of all aaobinea lnoreeee with uoo of 
hardwood*.    In ori«r to inorerà« the fibre retention aa wall aa the -et etrangt* 
of tho wobv ataroh is oddeJ to the refined «took at tao fan paap.   since etaroh 
recloooa the drainabillty of tho utook on tho wore, proper oara ehould be take* 
*o adinat the refining.   Tamarind aood power (TRP) id found to be a nheapor 
»ebetit\a» for ataroh.   T5P auat bo oook«d at 3c°C and the .aolutioa ia mima ed 
in A IOC nrah «oreen >fore naine in the *yjte».    T*? ia beine »««»tay »aod for 
iaprovintf tho ninaability of a hijdi apocl four-drialer paper naohiae   laiili. at 
600 «/»in. without breaks. 

The dilute ulaek liovor fro« the brown «too* waahera oontaine fibra flnoo 
awJ oells free the hardv.x>od pulp,   »cae cella find their  «y to the ovasarntine 
planta and fora deporta on the hoatine tube «irfaoao of taV e-npomtowT 
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In or-W to «mintain propor h«*t tr«n:.f.,r throu,* th« tutea lY*m«it 

££ Í1.S»    VÌ,00ri?
R'\£,0ntai1;i hi^ »^ni« *« i^r-.-Uc  ,atio th*i thai 

fio* l«U)o.    Thi ,nllo»in/j r^lt.: -how tuo comariWi of .-.tio of organic/ 

«tt^ctly .iliailru* "onlition« of ¡/ul^tï^- in laboratory i 

'.-••. ,.yticr; 
>'»''•?*>•" 

Ja« boo 
7r 
6', 

ti 

lim-l      .i r      ^Wr ^   'l hl£l",r ^o'i'io »*!'* *K*-i *):..•.  of W,«n 
• ^   I*  «ïo^;V. ..i^iwno-? toiacit liftwr irf relatively ,«,.:   voltivi ^ Jt©rw.-. . 
..<*b».tio» ofbi.fi. li,uor in toe .W furnia hrw/i^n UtW ¡¡iïh \if£^ 
o.^i:;a.:. oooKin.; thu». ..Uh b.»boo atom-.    A «ill  „^ aistyra of pillü l..,0,l „ u 

Kur-W.   •i«rt;  iwp*rrbct combustion «or.iitioi,« in t'..o ^rn,^«,  au,  nwl.ùl, 
to ta, la ,,,, cale-ifi« value of the M,-k  lirw r.lativ.   t,  ?1íc  ,.„*,   .i^iÎlono. 

I««, l*** ÏÎ^0'1*'"^*"*"4 rîMWr Jí' •!ClM,t«'   ?:i'lP ""  War Mil!.3   i« T,;ia tu/o 
ï'rT* «iV        '^*\t0 l1"' *^^ of .,i,.i tropical h«..i*o*l,.     *unj ih.^. 

li * XIUHJH oon.inuow« .n^Ur,   t rcill «ninj j.-.pomt*, nooH,,.» of pi,.« ,.oo! ^ 
M1A*.1 haTM;«oJyt   - »ill  uain;; n,i*:.<  oookin- of fc-unber. „itn ?.. í^it^.l moitnt oí 

•i tv-u h*»*áiiOO'.h.i ».fui ¡aji.jcin¿í oU-icae 
;v ncr liWir.hlfiK  Mil  l-iotly r4 will   u>irw  bol';  o«.-v,.at,- «, 
i.-n  the j*.-r«cntH¿>. nf h-rl,.oo'..:  I« th,   «!,ipu ui/t.un,. 

Oi' ;iap,:r on ,. hxjì; .;p<»»- i lwur-' fini  r 
.i!ÍX« coo'viüj   i.«p»ji, .ir:- 

,.uch  ^r-i^Xi  »:x..  f.en ;:tv.,r  io  t,u   ^lphntr;  pul^n,; uy^cn  P: „cut of th- 

"u"7 -,Vaa ^:^«í ««»»»-i ^¡' *i*-«l t^í-i.^l h.*r¡»oci».    iiui.*v«r. v.« hav^ y«i 
to ;:ain ^xporionco on t íIT pulpinj jyuto*. 

::u^r»ation.»  for Futiiya ^^oy, 

Jho follwini; rva» o« rr-jom^vir ¡   *ov improved «orH«¿ af tho vax-toiw 
o¿tr«tt««H of ¡pulp r.m n^r wUlj ,wiAf: ¡ar-or proportion;; cif ten. <o*l»i 

l»       ^»Cttrowont of fn^afoyialai 

(•)    («iMiiifioation ±nd crou.»inj of thi tropica haMwK»ì» oa \h» IMOíJ 
of ienAlty tm.l celioni oaaiwJition »houU bo HMVJ* thrott^i-oui ÜIH 
oountr/ with » viaw to m«k« it - i.*y f0r the pulp ailla to eolloot 
tfcoir pi'^Mtorlalu fro« th« iowot- on tb* »bov*.  b.v:i«. 

In Booy »«».a it »^ ;»ot b»; i»a.:iblo to procure on « ai»t«4f>«J 
b»»îiu hÄMwoode of »rt oi* leu»   siaiUr I.-naity.    In auch «MOU 
arroroMorits dhoull be M>te in th« focati %u ^oll •„ in tho oil! 
-O04 jrwi to collect awl   i tort, «ooa« of * ixvrticula- «i^ins U 
•«¿r^iitoi lot« »o tbAt tbe «ill toofcuieia*. eon «xoreico th^ir 
«hoi** for too icair«.l lot for a fortlcoUr p»»er.    'Ado y<*Ii 

ÜMk  *—••*'• i!   .i>„bteâà    ,i.    «..„JSilí'.J; t^L .tjit   "«  tiA.   ¿¿i 
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(b)   ?ro<mrtmtiX of wood oonaiatlnj of atuap», root«, and defomod 
trunk« »houlu b« «raided both on economical ana technical groundâ. 

2«      ShlPOin,: of r^^wt«rl^lJi 

(••)    In orler to help penetration of cooking lirruor into ine hardweode 
iheir chi,-» aine uhouM be **!* «nailer.    Continuous feeding of 
loe» íJ nece^-.nry for ootalnin^ better chi? eine si fi oat ion from 
the r'aipperti. 

(b)    vocurate proportioning of different ra.>-*aterial»i lu boat dono by 
ifu;t.ulUn,; ttflpKRittf chip ailoy provided v.ith either table feeder« 
or ¡*ri-aon«! type fee Un- *mnnmén\. 

3. ">L«ejtioni 

(*}    Por »l>ei oookin; a t-no-stAj« ateuBinj oycle ia preferable to a 
**r»i¿tifc-to-top temperature ryole. 

(»»)    Tar bninh  Jitter ¡ Umor rit dilution i« * mtot. 

(e) Uontinvouj ;»ilpi*v . ith ft Vmrxjr typt dlgoiitor with hi-heat^yaiem 
iu ndvantaf;MM licnauaa of »oro unifom oookinj ana ool'l blow 
«hich rut Alno ih* inherent fior* ¿trench in th« pulp. 

(ú)    „¡api. I pul pin-; muthole by th« julphntu nronr^s n»i carried out in a 
Panila continue«*?  U(n.mter yirl<; «* inferior pulp.    T'oro inveatisuLioi. 
JhouiJ be omviucted to finì out th« effect of «hip nix« for any 
rapt 1 pulping procès a for Minimising pulp ¡etffrloration. 

(«.)   ;it>iii hurd^oc*i;j !\rm moro suitable for proluotion of high yield pulp 
o¡f Mím íruff «id i;C3 proo«j»nsE.    IlarJwood »eni-chenioal pulpa on» 
r»-pl wie Krnft pulp ia pmiurtion of kreft lln*r and oorru£atlittf 
nedlnu ami ohc*ioal pulp in production of newsprint papar. 

(f) I« aMMeufaetui-lng SC«? pulp fro» «ixeU hnrd»ood*j it la orafarabia 
to imprégnât« the ofcip* with cooking lir-uer ur..cr proexure.    Preaaure 
iffpra^nation redunej tho nt>*er oon*u»ption and ohlveu oontant of the 
pulp.    Tftln wouli ^ï vary lueh d«aimble for nigh yield pulping of 
h.vrd-00-u with di filtrine lenjiti«*o and low «oiBture oontant. 

(n)   "Jhart A»vi thii'i:   mAl* i haniv/oôi fi brea are bait refined la disw» 
refiner« at moderately high oon.<ieUnai*4.   Uue of reflntmi with 
Uv* uion* bar« (e.> Strecker deliner) 1« il^o advne&ted. 

(b)   Uaa of at ..roh or Ita »uWtitat« for reducing ih« fineo dewMlt« 
oa ih« areiuet: h*ui Leon OD«fui. 

*•   f»nr rWtfm» 
A futir« paper naehin* to t» run with hardwood pulp aixtur* ahould 
have the followine fc^iiirnwntB a»l arranganawtwi 

(a)   Omltuv^ O'UH r n I pi^tio wiro in tha «ai pari for awr« graduai 
iraiajia«^ of tha «ítodk «úth batter fornai ion. 

(t)     ri*Mi5tn»9ntt» of oh*» i nal eleimiic for th* auction oouch roll and 
auction pre«« f^lt. 
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(o)    Huotion ¡>icK-up «»rran^uent for trinar oí' *«t rf*\, U** the «ire 
to ¿h©  pre;« part. 

(>l)    IVtjM ar.jle t*.Ku-off control ay.jtw« to control  th« ta^-off wie 
.vt th,»  r»rw«a in cr.i«r to t-n ¿,;^ ti.c >ipi*r îHV.UCU inltl;itö.l i,y t'i.: 
prow  action.    'Hila  it. trentini for hi;.-h    p?cl ¡ï^r .orlami;. 
;ii.'iilarly .<cii ten-ion r vit rol i.. ;L1¡;0  Je..ir'iblu. 

(fe)    ".ia» !*r. a.i to «lin»iii:it« th* VHS^I picking .u-obl«;t .-.^rfoniato-: *ith 
htrJwooi pulpa.    ':'l;i:j  ia flu-ji.ntirJ lo iwprovu the »»ut-faoc   irop-rt i* >i 
or  41  printing p?ip*r.í. 

6.       ^o.j.>  'vucovrr/; 

(a)    Xi  opjer to -vrr¿-it from ihn bla«', liquor- th« ÍÍVrv fin** originatili • 
trm harl.,ooj ve-^L. a Palone typo filUr with  ¡uro,,,«, trie Iti/ or    ~ 
^  iorr Oliver ST.   -orufrii,   ih.vii,, IM> inaor;ior:*t<<i Uofoi-c tfc* lir-unr 
is ¿.'ci to tlw> * vaporato.•. 

(i))     \  fiv.;-fcfr0fît Of iiix-«ff«ol multiplo evaporato*-  u>. ^r-srvilly utifca 
for til.Kîk liquor nonr^nt ration. An *rfcrr»''oal/ iv. incor.-wr-iw in 
the  evaporator «y.itew te  t*l* r-.-ir« of the   iown-timi. of* any lio .y 
ÍO" tube.« ol'.:anin^. 

(e)   ;rii\I»ff.oi birv* liruor ¿houU U. ¡rtowJ in domi t:*nkn provid<*i 
»ith ^.;iUt>r.¿ to t^'t our* oí* ita uw**itiv...iK.-;ì.;  fco    ¡.ij.nj;. 

linei  oow>:ntr..itiou of bl:iok Hrvor oxi U, c^rri^ì out üy rijriìi 
• ^Horatio» Mtfer *ìw   in *   ti K; OI  cyolon* evn:,oritor. 

floral un toni 

In *itilisin¿; mix«J har>l..i*>tf<s th« .-itr-n^tli   «il 'wality auleta of ja-jur 
¡«uia fra« ««eh fuj-ni ;h ars of l.,a., importune» in Indi«,    "fa ùwr lBnat " 
connilemtion la M. payent th»   eeonouiio *yPr;ct ci mumfacturine th«: tww. 
(.n#» ol  th« m.dn l'nutoij coi¿tri«uting to tht total  m-olnetion cost of wer 
i« ih* .»/»intanane*.-, r»p*ir ani r«:.ilacu««nt ol" omrn o*rt,i ny truipivnti], 
-o«« of ¿hic* hevw to 1* ia.M>rt.;!.    •'.,j0vrl«,r factor i: t.V.   jmooth ranni«' 
or th*. iiuprtr M*ot:iiit ro.mltin;; in hijhcr umnhinr  -»roJu ti/ity.    rj0,»ta of 
UìWM ani falU vhich -uv woutl/ i.inor^.i constitute not ao l**n important 

In «nor t.» r.r.eou*v.w.- incr*^in¿ uat cf v1<r .-ÛOl|sl in tJi0 tj;iaunj jvulp 
.»ills th» .Twcifiction* of Htr,^;», ;trop««rti'w of v^riouu ¿;rrAJo. of ^por 
tivmlt wo «*** loi.^ p¿ui, ^  »,HHt tricot anc««;.t%bility .^.»i oo«otuition 
îW* cnourti. 

'.:.:jf«jryootf.'«i 

l«      •Jwîiala/a, 3,3., Iht«r.mtloiMl   •.«miiMfcr oi» Mi-h Ti^l ¿ ?uliü»iü, He» Tblhi 

?.      fsap ana Papor rVog;^ct*in Latin Wrio», !?<sc (l?^>) : 17?. 

'" -^ •» -^ ^ --^ > -»*-.- ^.**.^ iir    iiiiiin 
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3.     ?rai«n,  :•:., nha^er,  7. ant C.hMidra«ekh.%r»n r.., Proceeding« of tympositM 
J" "t*liRwtlon o1" HaiMwooda for :>ulp HIM nap«r In Justry,   r*!u'«,  Tu/i 

<.     ?/*tc'.i.:lo!»,  'J.K., •>.v.ífonú,  I.*.   :.-¡ "arn.ir, <:.;r.,   vn\M?  ;v(l)t  (1^70)*  37. 

•j.     L.Htclidlo'r,   ;?.',;.  'VoxMa, ;...!., -ni   Wnc<-, «;.r;'.,   v;if% ?;(Oi  (im)i ?.}}>, 

•''.      ;-ir,   :'.:.,    Onu«,   •„'.,   "ui-iuJ;^   \,  ¡ìi^ia.;,  ;;.-.,   "hilli^i,   :Vi,,    !nìfl;, 
ii.,   v.'.l(-.oriu»:l  J.<.  ;ir,i   „i.;;o;f   '..T.f   v" :UI;KII1,   '^tMliv., J.-.«.   (l;*70>. 

Pro -ìnit.^i. {:»...)^!j :.y  hM} tor, ./. 

•      •'  •¿""'•«•••> , »~u]phiU-. 

'' ll''ra '"'"i,ri   31 ..-..-!](J..  ¡'t-inUn,:,  " ri'xn- ;;.;,  ;Vi..> 3Oì»ì\..
:
; 

Thtn ¡Hill  l.v<  •%   ",^,,/l- .,o..tit,uoua   'ij^.tc:    „ith  ¡ii-^nt    'iffuiion  K-uihi* • 
«/¿t^i »ita s  «apuruly of 1.X- tor.;; ^ ü„;,i • oh, í   r„ü ¿>.     i*  u.;.-.u rk r^fc.ru .>f"V' 
«»bon an. ,(,   „i,,,,  har.i,.,c,..    .„• t.hh  t<,-al  ^.mtit,  oC ,.1,,.: h^.,oo.i.< 70 : «¿¿¿i 
l,»*:».*!,*;,    ••-.vil.-*)    Ít-Li    20,.   of  í,  MiitU.-..   o'   ¡.ti.     ¿'nllowií^;; 

1» ¿Ut*1 ». '•iv'»jiO;r)t:-.tT;¡ 
i?« '.nlhoc.ophó.lu; ^1,.:?«,i'LJ. 
_:•• He. •:>c:.'irpu."   'lallyer^jo.!..'.) 
4. 'ro.;;i;i.i..!«.,   Liti fol la 
5» íHurocvirpv., "', lî'.'.iipiufr. 
ó. "io'/rii Irt Aüi'ií'u^i 
7 • ' 1 i»'.:O 1.1 r;.i TO/1    " !. ..vU lili«! 
o.      La^r-jLfOBti.'   •'{ . 
•).      ''»jooDjVitaluífl   "p. 

^k^ofh.ií^.ou;,  t/v of  2"  >.»   \  f-at   in  .ii.-u^t,.;- ¡uu  two  ¿"««t  to   fcwUv» 
in Iwijtfl.    ,h, le...;* .ir, on*,   into -uitaUrr   ;i8ou i,, ., ;v,„-mll befor».   fa« tin«- 

Chlpp«     of l^   mi 13> h.p. ...olor,.        viürMtin^ •r,,o* i^wvoa th* fi».oj   ir. t 

^r1"001' ar" jtor"d  *» ,'ii,,;- -' »«  ^ «i-^-  ^^rat.,1  uy .ali,.    \t th*  i>otto« of 
chip uiln, nara   xr,,. .,r«:   provi..,;,;  t0  ^u, mc^ur^l erutti1v;. of uanboo ôhipu 

«a^ily eojtroU«-.! by .i.n.t.in, th. vwlnion-, (.;.?*.) 0f tte i..UvUW*l !iai«. 
,.«rt.>i«.     .,.tronS m-ru/t  w.u: vu any „».-taH^ pi. >.cd r;a)fl th* ohipa.    The mixe. 
cnip:, *ro tpwcportaJ to a hoppr.r.     »  chip ^M.toftutap iu proviJed to control 

cïu ^VìL: 
lh*ohi?j to tJ" ***ur' BM,

""
ìAI

 ^^!i h^ «- ~^-^ 

."»aueinj tTirou-Ii 12" ta^ah V\.o 
aiiJ rcâtain'oi ou 1" OHíJU 

üot*.««ii 1" «ni  3//rt rottfh ñ<j.o 
JtHtuc«« j/.V» &rta i/2" .n**h 2^.0 
•¿kä-lwoon 1/2" .UM 3/fl" m.:uh ló.o 
lifitvíften 3/8" SILí !/<'• m> sh 13.0 
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The chip» go first into a low pressure fedder and then to th« steaming 
vesael, where they are hautol by atea« fro« tho first ata^e flaah tank and 
frewh oteam of I.5 k»/m2 (125°).    Th. steaming of chip, helps to remove air 
and gas** AU well as to havo a uniform raoiature of chips.   The chip« then fall 
into a ohip chute whore a constant liquor level i» maintained.    The ohipe are 
drawn into a high pressure feeder which feed* the chip to the top of the 
dimeter.    J. oeparator at the top of the dilater mov»3 '.ho ohipa iounwarie 
and keep;-, the inside aoreen clean.    Liquor la drawn through the aereen« .aid 
recirculated baok through the recirculation pwnp and presöure feeder,    "hite 
licuor arid black liquor are added to th« digester in the imprecation «one. 
The oooking «one la divided into upper and lower «on«.   In the cooking sones 
liquor is drawn throu-h the «creenu and then pawned through the heat exohang-r 
and fed baok to the oentre of the dieter at a point juat above the »trainer 
plato. 

üy addition of wash lienor into the centre of the lifter just above the 
extraction platea tne oooking pronesa is »»topped.    Weak unan liquor fresi th« 
filter waeher» i« introduced into the bottom of the digeeter thereby vnuuine 
oold blow.    The counter-current flov, of liquor and pulp ensures proper waahlng. 

_/m# y**P U dUoharged into blow tank from where it goes for a hot screening 
(JtoBra fra* Knotter).    There ia a «ingle brown ti took filter.    Hejeeta from tho 
Knotter is used for repulpin«>    The washed unbleaohed pulp is «torci in a pulp 
ohertt and then proowuucl in a C/T./K/H. multi-ata«* bleaching plant. 

'coking condition», in thö Kaayr digestor aro a» followai 

Impregnation time •)0 mina 
Hooking time 60 raine 
Ui-heating washing 90 »ina 
Cooking tump. I65°c 

ixeof ^Urln<ì the lnitial D*«S« of operation tho imprecation temperature wao 
löyM.    There w*,.< a ¿jood auount of rojeeta ani «hivea in tho unbleached pulp, 
whioh originated mostly from «ix«i hardwoods.    At present the impregnation 
temperature is 125°C.    Cooking chemioala aj motive alkali are I5.0/ Ha20 on 
»ir dry chipe (12,* moi.;ture).    The K,lk>. of unbleached pulp IG to 1?.    E|y 
maint ining the impregnation lamp, at 125°«, penetration of cooking liquor 
into the chips is improved and tho resultant pulp ahows lower amount of rejects 
and ¿nivea. 

i|y inoreaeing the amount of aotivu alkali th« yield i.aa reduced. The 
impregnation temperature doea not «earn to have much effect on the physioal 
strength properties of pulp. 

This mill has got aix paper machines making different grades of paper. 
There is a plant for making ra* pulp ¿hioh iu used for admixture with the main 
pulp to make better grade« of paper in aome of the Mohines.   This mill has a 
hi^ »peed paper machine (maximum speed 48O m/min.).   The »took preparation 
for^thi« machine has hydmting *nd outtinj rerinera.   This machine is provided 
with a «is«, prmw.   The prlntability of th« fifdahed paper is quite good. 
3o»otim«e IBL ta¿ board ani other pulp boards are «loo mad« from this pulp. 

if  ' T j11'     if""- - - •"-" •"••*•" 
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CASE HisToaar ii 

Paper production 
Pulping prr<co«3 
Typeo of paper nod* 

60 .tonw/ttay 
Sulphate 
Unbleached kraft and wrapping papers, 
bleaehod writing and printing paper and boardo. 

This »ill ha* a. Pandia Continuous dijeater and hai provisions for cooking bamboo 
•ad bagasse.   T)IM to short*«« of bagasse and BOM operational diffioultiee in using 
bagasse pulp tha «ill was compelled to use the following hardwoods in admixture 
with bamboo: 

1. ;'rythrina Suberozn f^alup) 
2. Acacia Arabio?* (.tattle) 
3. Pararubber Hcvei     liranelewiea (itubber wood) 
4. 'JuoalyptDì Il o oui mi (3lue LVM) 
5« Hybrid (Suoaly pt.ua) 
6. Albccia î*»O<ïC (Aluobin) 

Chipping uf bcuaboo ,uii ¡nixed hard'.joo la i« curri»*.! out in two auwaeer chipperj 
and on« Kir.; chipper.    Oil5 pa aro acreenad, over-*iat»9 ara recycled through a Jeffrey 
Ueehipper.   fhe chip;? hive the follaving rlaaüificaUori: 

A bJf »,*foM 

Retained on 2" mooh 
Pasuinj through ?» and on 1" ueuh 
ftiaaing through 1" ani on \" mauh 
?aanint through ;_•• and on l" aieou 
Paaaing through .'M and on I/8" m«;«h 
yinea and  hn»t 

I3.C 
16.0 
52.0 
16. C 
2.0 
l.C 

Cooking of the mixture of bamboo and nixed hardwood chips is carried out in 
Paniia Continuous digester at ;.5 k^/m?. (140 pai) with a cookin« tin« of 32 »imitai. 
The peroenU^o of mixed hardwoods in the chip mixture in up to 25/.    15¿ of activa 
alkali an lia'*» ia ¿iven un 0.0. weight of ohipa. Tha peman^anate »o. of pulp la 
•aintainad about Iß - 20.    Oooked pulp i» oontinuoualy blown through » disoharger 
to a blob tank and Masked in a «cries of three hrown stook waehero (D.O. vaoiaan filters 
3oreenins of pulp wmj done through three primary oentrl-screend with one seoondar? 
Boreen for hanilir«; tha rejaota from primary aoreena.   The aooeptad pulp from the 
primary ocreena ia procauj.4 through a net of oanttUolaanore, thickened and stored. 
Sine« the aiaount of rejects has increased, a tailing aoreen has bean added to raoover 
the tailingu for us« bank in the dilater. 

The usual blcacrinj; rsyatem - consists of C/H/H*.    There is a 4th Hypochlorite a tage 
for bleaching to higher brightness. 

Pulp obtained froai the rapid continuous digester probably oontaina oertain 
oelouring «attero which need oxidation rather than alkali extraction. Alkali 
extraotion produce« a dark '«lour without reduoing the peraenganatc owaber of the « 
ohlorinatad pulp. These pulpa oontain subotanosa which are nrat probably soswthiag 
other than lignin. This mill prefers the C/H/H »ernience with cauatio buffer in the 
hypochlorite stages. The pulp brightness is maintained between 65 - ?<#. Inorasse 
of sulfidity from 18 - 23,. incraasec the bleachability of pulp. 

4    w7?! ^V1* VOOd tsiv*B a «»P^'ativsly denser pulp.    The uae of rubber wood 
ie limited due to pitch problem in the paper «achine«. 
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Paper production nap&nity 
Pulping prooonn 
Typ*J of p\per auUa 
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$3 tons/lay 
"ulphutH 
Unbleached kroft .-u\.i »cupping papurj 
Ue&cheU *ritin.:; ani .iriñttn¿ papera 
{t\on ^abai ¿TWI). 

n0«-JfhÍ,,í1U *"* ^^«rtiüra   'intera -ntVins unbUaoboJ kraft «u Hrappin~ 
papara.   Yha PH.,-iiuii«rUl conatitut« 3C,  of pine ima W. mixel harlwoodu for 

«oft-wood togotfaor full/ knowing that cooking «»CM tuo upuoic of wool wit!. 
iìi U3Î mor?iol!,-iCí*1 a*«»*"» «H chwiinal coalition v* un«cifi»tifio. 
ih« oookine of M hctcro^neou« mi,:tu*u of uhipu r#»«ult*.i in ov«r-cookin> of 
on« oaopenant  *ni u»Jerooo>an£ of tînt other eaanunan t.    «A« rmmU tn» pul? 
*** non-unifom nn<l contains   , lur-c nrrecnta^ of dcraanitt-u.    '¡Ma .«ill 
hi'J Saitoh*! ov*r to *ip*r*t<. ocokinj of pin« MJ nixei hurawooaa.   Th* individual 

ÜÜTÍ S !!'£* U**1?1"*?* *° thu Ueo4xvl fr«°"°« n»t alxoJ in the machin« 

o^mft £îp! "" '    nU miU iS knOWn f0r ****** » «S0*1 «"""^ 

Th« oooking oon iitlona for pin« uni taix« i hanno»!» are aj follow«.» 

ì'ino '.ooj ¿'.ixeti ¿farduoq^j 

Chûoleala, tfa20 «a aot. alkali 
'Pi/»o to naxiMun ttsparaturo, min. 
l'ino it maxims» twmparatura, tain. 

MAXIMUM temperature °fl 
,' rulphiJity of nookin¿ licuor 
«•iwaiyunat« Wo. of pulp. 

1 o l'i 

ITíO 
170 

22 - 24 

2ü 
*> 
>< 

20 
10 - ?0 

0A3S «31P.ir TU 

l'ftxJaotion oapuolty 
»*ulpini: nroocso 
Typci oí papar <an.;« 

2ü0 tono/j«y 
Sulphate 
Unblauohou kraft, writing, printing, üUuohe.t .ina 
unblHaolu).¡ Multiply boaria 

Thia will ha* batch vertical ¿isaaton.    ¡\>r Ih« l^it four yo¡ru it timi ìNMH 
iwinC inoraaaiiig min/.titieu of mix*»! h^ni» ooiu.    •'he nix«! hartuooiu oontnln the 
following upaoieai 

1. 
2. 

A. 

I: 

Shoran tiobuata 
TerainfillH toaantoji 
Clti«t*nth«r«t» Oollimiu 
Ptarooarpufl tfanrapiv» 
fleotona Smnàin 
Boawolliiv <*mvr 
"•ilmalitt Xfclabrtricn, 

\ 
Sai) 
ìahaj) 

3ija) 
'faak) 
¡'alai) 
3«nul) 

Hont of th« )v*rdwooáH obtained in thi» «ili ar« in fom of »«antlin^ii fro« 
th« naw Milla a»! off-ou tu, twiatai utunpo, ruota a/vi orook.J balta.   Th« av.r^» 
joi^nta«« of iioiutur« of hsvrawoota ia 1> to /,ü/.    HCMW of the ¿H *OO.ì-J UIJO OO«« 
i») row of lo^ which ar. out to «udì :>Í€Hí«« by bw»a «aw faanhinoa biforw frodine 
«o th* otoipporo.    ihera aro a mwbar of ohipper» rvtftrvfci for chipping of «ixod 
K!^i^lü•   ttooo ohipporo co* of Voith ami ICS; typa.    ^tor tho ohippiiu; of oix«U 
norjwooit« a f«w a.tjuot»«nta of the claarane« batí u*n knif»5 wi Uoe uro oaJ«. 
ïor ohippinc of baaboo Voith, r¿< tmd Ü¿-;Br ohipporu tiro u^ot.    Chip^ag of 

mm 
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fi..« ombri ow "i•TÍ:   if     *tp "l,t""' '"* f<" *» « »•* •* «*A.r«. 

Liciuor te chip mtlo        "^.'V ""^ -"^ 
Pira* #t»«u*inj u¡) to        1350Tî . \ hour 

•w.,      «      ,        '"*        l35ü,: - l hour 
»con A titoftiing up to       iCj*Ví . x lloUi, 
ut top preow« . 1 v^,,,, 

tt» «.r^ítl^Tn,»; ;•í¿   "£""*    "»"""I »Penary kraTt p.p.r for *>. 1„ 

¿IfWiLri úili-., «.. ....   •«•"•»••»o «he '»Un 1I.UV.OOII lo nookoj ln uypir.it« 

Juwlwols ta !. ouaim .'V    i    •í„«  ,    7»  "V ti.« «wll. pglp fu* «MulLtíA; of 

»»th.. in thu «m. oi*rîî.-ïï ìli      . ?   f     ",'0''t*^,• »» i«"»»» i«rtnï » r«. 

**- -*u. ..i» »a ^^nt^^^^.ri:r^',sî.?Aof - 

th. M.«h«j nJ'r,«^ "i2îr S.1 **•"*""" i» tH« lo. foliiBi; »troosM «r 

J •BHMHkToHBb«HkttHH»MH 
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*?he oookinj omuitioiw for Moaotafc-U pulp i4HJ| 

,'Ihonioftls A« rj*30 Active ¿Ikali 
Pi rat «te^in-j    Tint te uVo, Min. 

ilrat fiteuAiiv;:    Viae to lf/;°c, îïifi. 
Time -tt 16*)°C. Li i M 

^Smiádiity in cookinj li^' 
tfBÍp¿ to li'.-uor ratio 
fl»ati«g - riroct StioBin*.? 

pumafi innate no. of »vjlpo 

17 
60 
Ui 
Ú0 

JC 
20 

15+1 

3U**iin.: £; 's&iTiwi „ut in A «ta-tn of c'- /«'* . 
a^it^hii«4H «f 7fì/. "     01 'v  ,•«/ * s«ruu«o« to ¿>t a pulp 

QAT: msroiir v 

r*it»taction cajwoit/ 
Pulping ?rocua:j 
Typ«, of p«p*r m»Jo 

?1C toiw/d/iy 
nuliJut'* 
viM, J«»!», (wi.Jttnr a,1(!. printing) wM^.-.oh.^ 
Km it   ¡W» pop. 

S*. «l.»i ¡.«ia..oo.i:. mini, no„oist J ln *"l!l'• -l«i lotta»  TC mot for jwlpini. 

1»       ¿io.nji.Hi^ ;:.-rmta (""al»»!) 
?•       nikorcui rofcu.it a (('*l) 
3.      'terminano. t«RRnto.'.M (ria-vj) 

proportion.^ of Uaboo n«i .i,li u    1,   ,!        0'V *"'  "*•<* *0r ""•    **• 
ratio of „•&,. of „S ,r   Coft^Tu^   * ««J«»11^ •Vhly uy u» 
•r» «d ^oXlow.i: * »w**>«»-- Ifc-nJuooJ«.    •«„« ohip.: ol^uifiction 

Abov* I* lnn^th 
Abovt» 1/2" ani bel ou 1" 
Abov» 1/<V» an 1 tolo,  ••• 
Brio* 1*> 5C.0 

2.5 

.   ftt.mft«il.»9 I¿H20 ootivu alkali 
:*in»t Jt»a«in¿;» (iiuircct) 

W*c to 133% «in. 
**»•*  *% I35^it »4». 

*»<**l atntvoiajt ( ir»ot) 
Tim* to 170°«, ai». 
W»o *t 170°C, »in. 

WK*»S o/clo ootttrolUvt vory •ftmirftUly. 

130 

1») 

00 
15 
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Pulp «auhinj cyjtftw oonai»to of 3 ?unyr flltora.    ...djtotr. (u»ouokc4 ehip¿) 
arw reawfed ty a ">uttnr knot ter bofv»jv   3ro*n atoe* wi*»herj.    'i«»*: aonunitv; v*»t«m 
<MHui;itu of Uo-st\;;«.  f;entiiñi,;ul  ant-Wina wi-.i t'vi i;or.jftn«<1   pulp finally cl«*u»*U i»i 
y. 3-iïtA^o Uri ctntï -i-clenii' rv -y; .J  tí am thiííkone.i vi» otoroii In a pulp chf:yt. 

ih« bl«i*chirj/; nyritnra cou i..V¿ oí' three .-¡t^fia with c/ ;'ïï   íícru.nce. The  pulp 
Url£htn*ä.-:j i-.¡ n-\intKinoJ .-it +cC.    3«.vlinj, i.; eirrio.l nut  in two »ta,¿«B, fir*;t with 
thrac Joncu f.-.g«.jtic 1.*Vî. iHîiiï..,:-y  (hv ir.itin-) *..; int*r vit;i two JOIMU Majcatic 
rufin«r« with r «a.  ü-,ra.    ?h* muc>.i>u.    i.-, run ..üh pr\.*>auriafc<í hc«i4-tx». ana 
luction piak-uy» u.rr:ai-**mnri\, 

?nis »whine ia   Tir- t of iu Ir.ln i to  u; run on b*«too  twl]» «t ¿uní-, a hi¿h 
•i;:««»].    Initially there ..;)j i'pftn^r.t brt.-ikw wu fin« .i^pojit-j iit tin« .¡ooonl *rul 
thirl preise j.    U ws     iiYicnlt to  run »dth lo».1 baui;  . «i^-h; m3 hi;;h i,pw*i. 
Mlition oí' jttufîh in  «took pri^aru? ion .jy.it»-»: aUiortt •li.*{n»tvvl th*»'pick-un 
proLl^m. 

/Maition of Mix ci. l;,u\.woo,o UH  *u;ipr>.;e ; to cuus»; oortuin uopraitu insiio 
th* haaa box *hich on>î^«,> nertain fluctu*tiom¡ in  th:: hyuJ-box pr*saupt.    The 
qUüJitit/ o'' Wir.i».o.».lia wr«w limitut ini nil/ only to %' of th«; Wit-.! chipa« 
Aft,« i- «wpiiritHrtiritf th«¿;c   lifficuUifci,  it  ¿uà ¿¡iMpo«««*' to ¿^> fur hitfiwr ¿»«.muntaci! 
ol' Kent wood LU    Wu. ;.'.v»5r?.\  ¿-.Tii-nt itf.. of h^iwooua u;?o t no... ;\r><- lc'.*n.i 1? \ for 
bl cantici -ina un bio cht. i. ;;r.j io of papero /v¡;ipoctiVMly, 

mm ìgSTO'-iT VI 

l'roiìuotion r.,;p.-iíiity 

'typo o" p»p«r m&ì« 

?1C tonu/ifty 
yronni-woo-ì,  ^ulpluite   in- coU nauatic «©¡a (iî'J'*] 
•*»».-.» print 

?hÌ3 »ai *H.I uciny 60/ of ra«ehanir;â pulp rr/iu   ¡oywulli» ferrati. (3alai) 
fnl <0,   kraft pulo i'i-o;4 îït.nîrocnWu.t 7trictus (.:-umbo©).    Thu .4ill h*» uc»n «xpond»J 
fron 3C,W\> te 7^,roc, tgris/yc-ir.    It ^i.ill now uuu .-.  furr,!.^ 0f w«o»i«nioal »mi 
ooll onujtic   io;.-. (:%:r,;  lluiP fror» "vaiai íM othur hörd..ooiq aft'l oh««ic.\l pulp fron 
bwiiboo.    Tb« ty^ou ox* !i...i-twoii.; .-.TCf.ití^ u-.«i for fJC« i>uloinr unit art: 

1. Acacie. ,VariiniH?oiìiin 
2. 'luxc/.ifi pi'OCufa 
3. fJusRi-i ::.i.'«nia 
¿i» «üüiipyroa i'iolonoxylon 
5. Tolil   ,V«W'lr;itth 
6. f*ithooola.jiu»n Soticui 
7. í^oiitoi.iíM  :.\;i.i 
•3»      '¡'Hinain.'ilia 'x-junK 
y.      'Jaminalia 'PomctntOu¡¿ 

C«^ ;ralp  .ouil pmviifc l/?, of tVi« total fumidh. 

^obarkc.i fmshly out lo^.i uro «"¡a to a spiral ohipp«r to out to H chip »la« 
of 2^ H«, uijth tun! >j imi. thioVnuuii.    Ohip «icmenine; ann ro-ebip^e» huv« <*wu 
on>ltt««t.    Ohi:)u af-i pnewaatioally convoye k to oithar th* utora^« Mn or Jir«otly 
to tho rotary .^»ried Jigituten;.    H'or ii.iprr-.intion 4 to ¡j,! I/aOII solution at high 
promure will Le ^iv«m in tini allster.*.    ,in¿ typt. acriMna «r« fittrJ inuiO« 
t*i,»eutorw to m-ovc djrotfaa licnior nitor impi«^ation.    '?h«rv ii a liw botto« bin 
to ooil^ol thu trcÄtoa chlpü fp-oin   ,h.:rc ohipj w oonvcyei at a constant r*t«i to 
th« .iiîio rafineiv. throivjh n   i;trii>ut.ion ana ntbtorin»  i«vioo.    Chip« nxm r« fin od 
in t;;o -t.^a.    Tliec; ar»; tvo p¿ii,i*ry jvfine/vi anJ ti.o ¡jüaonda-y rofiwir«. 

|j|HtfMMwjMtf_^ 
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r.) 

Aftor «mmhtns in » r©t*py mumm filter thu rofiwd oul-> l« «,r^n«d w «—*~4 

pfoooooou in tht oMtml «took proportion oop»r*tol¿.  **X#*°,Wa w l3 **•" 

tfiM MIflffl nr 

Prod»oilo« oopooit/ 100 toM/tay 
y^ f*00"» B»^t «id eoli oouotie -iod* (CC«5) 
Tjrpo of p»p,r M¿O UnUooohod kmft, print!»* «ul wrlttic W 

1. 3O«WO1UA Sorruta 
2. Adina (Sortitoli* 
3. Krjifif«ra In:tica 
4. dowbuc MaluarloiM 
5» «'«M* Omitáis 
6.      Omiurin* 

OaWkod wood in ohipjxHl in oojivontional di»c ohippan* to 15 to 2i aa 
chip, .1.« «i .tortd in ohip .ilo.   chipo or* m*m*%Tl*¡A tSlFISM* 

S8 2¿¡2°¿í ? I»^tio oonvayor f.* to a S.w. fr^tlJSoíMorl ¿ZT 

r^iîL^C^i^1"2 bift ^wlth ohiSH" *"foU^- 
K«0» on O.n. ohip» ó;, 
0*ip» to liquor ratio ltj 
aotontion Mm lui hour* 
•i***' ¿»biont taap. (30-4300) 

»-.» S1*!*^!? ***! *î * °°nfliit<,BV of i» to %: an e»««*,«! by MIM of a 
•7dl^M^?!!L*îl ~î*7 aTin#r ^ -h-rt ^ °°~ •» « l5,i oon-i.*««, 
ÎS^ÎSrîï î? **Ï!P ?ftm* in • twln now »"Nwtort »n>if *o ?5 to JsPan. AjiFilp ia %«*> „Mfc.4 i» Ä VIMWÎ|> f UUf ^ ^^^ thr0llÄ|| a omtrifW 
OOTMä.    fko «ortoMii pulp i« «hiokftMi and otorod. 

Th» «ill MA lu*« thi« OOf! pnlp ia tho MmtfMturo of Jupl« IíMT ko^ 
% »OOAI «f • MomUry I^O*1-M>X on tfco K.O. MOOMM. 
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TA*L:: 2 

DittrlfctttiM of ¡tarit,»»! Spool«« Oetmrrl»« »or» fr+vtmUy 

V !           Manti of spoolea ,'.?ol«0 io ÜfcO tot*l  VOlWM 

Torninoli* toMRtoi*« )3.1 

"lioren rotati* 11.0 

!        ' Anogelaeuo latitali« 10.6 

livjpyroa ««lanoxylon s.o 
«HihuCA  lutifoli» 5.e 
':l*»int*Mhu* collimi« 5.7 
?«ctona ¿madi« 5.0 

Ptaroatrpau HMmiupim 4.C 
Jo«n«lllt ¿«rpftU ?.? 
L«eer«tro«»U ponrlflorn. 2.a 
Sjrli» :Çyloftarpa 2,3 

'îynaiijtuni oialnui 1.7 
I»4cJ»i*aiii* luftïon <uiJ Ut i fol i* «mi 

aii^Uhtifoliu 1.7 

Lumoa ¿panol« 1.6 

|         Vorailimlla ehofeulit 1.4 

Sollaiehor» trljvpt «U olooc« 1.4 
mlWrgU poaonUi» 1.2 

[ftàlica offioiaali» 1.1 

Qohxobera ••.l«i«nloii«d 1.1 

Othar opeólo« taring Uua iban 1Î 
voluto io ihc toial 

19*2 

fetal 100.0 

x*.jas%¿ .r.. .^,...'X^J!^¿¿fe^^. -Hfesri £%:„., I^;A    * »jJhffr. .,^.M^JBU-j¿Afc»jat _ 
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**•• #f •*«** ¿fervute vnitr Vr*»a-. 
1*M*4 •**!• (i 

1. A»n»m !V*Uafc 263« 

t. AINMM, «aeltki|a¿ wy\ Wt) 
3. it.&k *«77J 
4. 3ih*r 

i 
12J# 

3. IttjAimt ÓÓC7 

6. JhhwMlitr« *39U 
7. Jtflmt «M SMfeair 79*5 
e. KM*W 406c 

?. KoOkyi« !*i*i«uh K',Jl 
10. KftdVM fc*54 

a. ty«ftnt 133T4 

it. OTUM 15133 

u. ruaJ»» ITT© 

14. to**»« 1*790 

15. Oliar HaHrti I00ÉD 

U. vw« »a*a4 4TM 

it. ************ tJOO 

16. *m—****** 1901 

19. nmX^r *m 
ao. ftlfa** •491 

ICO.f* 

99.? 

uio.e 

10V.C 

loo.o 

1CC.0 

no 
loo.e 

íoo.ü 

icc.o 

wo.© 

190.0 

«.4 

100.0 

•9.9 

9M 

100.0 

JM 

*Brtat for latta Ì9H48 9M 
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!£U£. 

ProxUnto Ghiaieti! AMO^UìM of tiff^mnt Kard-wooui» 

Kind of wooU*. 

9. îtrictw (e^toso) o.ßC 

thon»« .èofctwU* (¿el) o. 6ft 

Í*l<Mii» ïUdatorlsi (itodul) (5.37 
(rotwJ - jicw) 

(ri«nkn) o.j? 

tuoni/:«**» Ryarliii C#7l 

NmifMliA Toamtora {ftaj*} 0.7; 

tionRgfnu IWnitnu* ('Vn-iu) 0.6X 

(Kokte*) 0.42 

OuvUn* ;rgor»o (abhört) 0.43 

Ale H« J 
Jen» 
solubili it/ 

¿ai 

4.50 

4-50 

3.» 

• '»liC 

10.30 

1.6C 

\»h free 

ft) 

?7.R> 

24.»> 

27.30 

«•34 

?7.22 

30.30 

27.40 

«•••» 

JO.7O 
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CASB HI3T0ITT mi ( >;v>t  '.frica)  Pilot  °lwit tri.il» only. 

In   » ;>*p<-¿' nul   ii! Ni,-;«ri,-i,  t'KJ .irthor,  in oonmú i.irv; o.vu^ity, hii un Uir-lak'.n 
stu.ii«--..:  of poj..ii>i"U*it:i: of   ¿fc  liziu;; v.i.rio;..j  inii*;:.:ium.i  h^iMwoo lo   f:>r pul;» ani 
jLVipe^  UM/ i IT;,     •'hi; .«ill h-vi   i  l'ali  r>lc :.:•-:  :>ilot p.'-i/ìt foi1 ;>ul'>inj tripla   «ith 
.* ©A;v»ci*y of ?   tor-  ú.   ;lk,v. 

?hn Trop ¡e. „L  . •.•oauctj If:.;: i.tv,.t.,   ..i"    ri-lt".   m.)  the   '«i.d   .c^oiroh Instituto 
oí'   ."l.'/iria '/..y.-   »Util.».,   -I ru;;,L>'.r of    i'it   '• r.-i»;in ;\nrit. no.L; tí nv;ea.i  their ^uit-í^illty 
Tor- „>a!j>ir.,,.    ':•:»<   'inly   ;>;.'•"   ¡nil   rr.    .t,;f.ri i :¡.i.ti.vvl-r.l  ir, f!..ar.i ^t.tto iu  ?uv milu.i oí'f 
¿ru*u thi; coa ;t  ..ti ;  ü..a;;.: tiv.- t;üu

i. o!' ¿ ;i;wt.M   >u.l^ i«t too Mj;h for 'joor-oaiic \um ir, 
th^. will,    liisnc.* t.,o itijoi- ' *r u.ro.ij.  ..;;irii -tro aví»llal>l» r<*.í*r tho papar mili y and 

.'ii«t;t suit*i fo>' i'Ul^in^ t.-iala ¿«ix selecto 1 fvv! pilot plant tríala mmfiufltel. 

Smelino. -¡.j toi-'  .  i-. .: uvti /••: ¿C    i..rt':i. ],;•..* l'-uv'   V.ìH Lat lie .-. b«ut¿ pi-~tit«:i «fl-' J,TO.«I. 

in  ?.'ijer.ì.iì   i.^ l  o1h>-r   vt¡-l...i ot" ' r./t   '"•li',   '.ir »! M,/ y<»¿tv¡   «horo i¡   i.¿  >-i ¡  ly u/'-i u 
firr   V.-JO:.    Ï+..J   fii>r.,   l*.ì.;i.'.   H  ì.'.'l ti,.,. 

'.I.ÓÜ1.'!' .••;vv-i"->   i:   ''•. rVii)riLi<-   .'v-"^'-»  v!\ic!i   i-A   -, :aHvo of   .W;  Jlffio ¡.     "'ïf 
1.4'uo?". Î.O"y ...ti ;--iv.^; t i'i-il.-.   'ì.JA'-.•.>.'.   t.,.- t   . wio '   -;u".ii'4.y o)' ¿'¿v- r O'-W»  ">•   *i'v:»,  f-wü 
ti*-  it-   t. ,i   .,?• -i -v..   in   ;-',.- ,/i»-l ¿  ' -ivv,.-;..  • • •* ^'# • 

' i.ir.::i.!ÍO.¡ .   »ir-        .i   i'o) .' r,, ,•. : 

"• r« I iìt.i ':'. ,''ui>er'wi 

•VLJ-I   u-it^i,   V,I. l.Oi 1,13 
;<'ili 1   ;ii.if.t> ••, ««.i. t,iv>7»' C.i'3<!l 

•>:«n. vai!.   t!u-,..T"..t.i, ,v.. 0.0C} iWQAbj 
..tuii.-n   ii.'uii.' U.r.  n.i:,. i',<'•?. U,'*?^ 
>n.;¡iy {.'; '   ¡iMÌ.otm-*0 <'<•<'"• Í.61 

PrciMy   •••.J.   te*;;.: oi' '.'cfrwii.^lia "uparbt • .r,.i 'truelm'', »it'i ;* noi: iti« re  oofftoDt ot* 
30,-!- .-vr«i  cut  in  u  rotary   :i,c  •- li.-'por  to 25 "tü» -»i"<<3  ohin l«ri.;kh :«>'  »;or««il«>l  in a 
t'.*u»ìoo»\   vibT-.H.or,/   .on.ioii.    TV»'j )..crt»4->t^ ¿ ü'i^., ,tr>.  o!t.'ii^v: l i« h twrtl>iirj •íiüe«'t:T 
witî; f. ^.¡ìMiity ni' v :• } :ai.A Vjur.'jUn., -i»-.. 1 e* I.5?.   t»";.    ?j>; iioo^inc ooriJitioiwfor 
th« inUivi.iivj.l  ..ir.):j .irtí aj i,«»liowf.; 

Krr.t't 'ioakirj,   i.jr'.iitjon.i 

rtüHajLina t.   :>vtflt?rtrft üfotw«' 

/• Active aUrili,  ;<¡a¿>0 l'\ 1; l'} 
f',Ä>i.mii.   rc.iy, °«.: lof. 168 l5H 
71'M to svHvh ma;:,  tc-ir,.  uin. ¿0 &) 6<> 
Vlmc Ht max. twp.f din. i>; 1?.C. 12T 
/ ^ul;ihiUty of '..hit^ liruor ?., ?$ ?j 
chipù tù liquor r-itio 1:3.'j 1»3«3 l»3ô 

Th« pulp i» (»loi «   t.t the «ri o»'  ¡ii^ation lo f* Jijeuter pit, »hloh tu «luo nwfcl 
i\>r. ».ArfM.i;; i-hu  l'ul^.     !1:». ¡>il iu «fpjipfn1 i „itVi an irtnn«Coif»to floor of jj«rfor*tHá 
.•.nr«:*în ;ilüt'í«! to Júwvfcar th* |wlp.    It i:¡ th>n> »»rcen«J in a John-.aon viyr»tin¿¡ ¡ior«eii 
*n>l .-; uiiffar oen-tiifu.;ti ¿arf^n cui'.  finally »vH.>h<*à in t roiary vvcuu» filter«   Th« 
iicreen«i p»lp i^,   .'trthor cl»H.»tU in a thrvv'-^tu^e cuntri-ol««ner syjt«n ani finally 
.ct l/>.p.i ure Divi'   in u  i»;v.ntf ^iuj fi Iter, with ^rfy» rolli.    Th* continuous pulp .'hiftt 
Ì4 ì'urthk-r J«k.'ii.i!Vi:.: 'uy a yulp piolín oonsiütinj of t.o smporpoaed pr#»*iiníí rolli* 
'ili« t'ült an.l tiia a>i«ft lyir.;; or it *»ro loa I through roll ore ftnJ %ra ttov^i en to a 
rt.elin£ machine. 

i^a^^^^A^itaii,;. ...,•..•,.•: ,       „, ...j.^Lii^J.A.-,a-"..... ....^  ..—   .t.J.i*-». -      ¿Si 
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Thfc tejU on pulp« of th* inUiviulal chipe aj well ou « mixture of «cual 
proportion» of both AT« eiven in Tablo (G). 

About nix tona of pnlp were mailc «¡J processed in «ill »cal« trial in th*. 
refiner» M well ;io the p;;por amohina with u oapaoity of AO ton« pap^r production 
per day.    luring tho mill trial oí »bout thret¡ hours, only \¿o hour* were with 
th« in tigonously made pulpi. 

7ho pulp ahoi»«! ea*y treatability and ihm machino operations «lid not «ho« 
any   anomal result*.    Tho pulpo %r«t tauten to about 40«»3K in a «at of two oonieal 
«»finora.    Tho trial ahowed that thon« harrwood» aro quite suitable for pulp and 
papwr waking for blanched anu unbleoohed ¿r^la.i.    Although the fibre length of 
th« woo. i it nert* abort they nhowed «xoellent utrenjth properties exo» pt tho tuar 
.resistance. 

frenerai IwprtoBüionn of Pulp and Papar Industry in Australia tati, Jopan. 

Tho author had recently boon on a atudy tour of pulp and papor industria« in 
tho above tito count riot;.    Sona of tho general observations have been noted below) 

The oxÍ4tin¿¡ pulp mills in Australia ave utiliainj only a part of the pulp 
wood resourced of the country, hi prevent »it Mille- are pulpinj ouoalyptu». 

(a) Australian   »uper Panufactumu, Karyval*., Victoria - Kmft and «5« pulp. 

(b) Meooiatoi Pulp ami Paper Milla, Dumi«, Tasmania - Sod* and 009 palp. 

(c) Australian Nowsprlnt Milla, foyer, Tasmania - 
wood and CCS pulp. 

(d) A.P.K. Port Huon, Taonania - SS53C pulp. 

(e) A.P.P.«., Wesley Vale, Tainaania - CCS pulp. 

(f) 3CI, Victoria - N3SG ana CO» pulp. 

Th« euoalypt and aeaoia epe oie» used for pulping by various ooapanieo art 
HI. followai 

APH.f Maryvale - 'i. reinan*, ';. Capitoliate, '¡, oblicua, 
T'.eu^enioUea, TC. nmellerlana, ^.eonsldeniana« 
?..elabori,   ;. fantidata, L.iele-atenüia, 
:. vlnin-üi», v.. aliata, ^.bri laotiana, 

and r*oypellooarpa. 

aP)Uv Fort Huon- ".oblicua, S.regnana with minor aaount* of 
¡¿•Slooulus, acacia inalbata and "!• delegateli« is« 

APrU.t ^. Jalsgatensia,   ¡.obliqua,    .vicinaiio, 
TC.awyjfiulina with minor ¿ssounts of ^. mgnaait, 
»•Ovata, and Aoaela dealbatA. 

AW» :. return, -«.oblicua, ".delgatensis 

SMrfDRtt ^.rejnann with »inor meounta of J. oblique, 
lì.delegatane!«, ^.»ieberi. 
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Papera in which thus« pulp« find uao in uubatantial quontitiej are - -tritine 
pap«r, printing paper, liner bonrà», corrugating   modiiM, wrappi e Pnp**' «id 
nevinprint* 

mithin a ran^< of   ¡ucalyptu* pulp yield i« found to deolino with inoroatiing 
baaie icnaity.   4-6 older imal of a »pación of nn individual tre« KM high«* density 
than young ..noi. 

Hcrnoa Australian puî.p raakard have been extremely ohoofiy about the UBO of variou» 
eucaplyptua differing in lenaity.    Until very recently the/ w«r« reluctant to aaice 
\i.i9 of certain varieties of hish dfinsity und ovomaturod euoulyptu».    The praotioe 
in Japan to use all variatile of wood ohip» imported fro» Auutrulia bus 8ti*ul«ied 
intrtreat in thoM speoica which .or« ptvvioa.;ly considered suitable for pnper-taakintr. 

A« in Japun, BO ¡duo in  tujtrali* aopartte refining of eufttlyptua pulp and pino 
pul? i« priotiaeJ.   The. oorwnon prvstiou in 'nUralia ia to beat tit« hardwood pulp to 
about 200 to 1% CM,    Thin  iu done to ¿et ih« Utit atrangth and aurfao« propertie* of 
pupi r.    I« order to gat ¿nod  rxutiability on the ptper «nohim  »oft «ood pulpa ara ndded 
to the fumi ah, which *1JO throve drainage, wet »trength and tearing resictanOR of 
pnpf.r. 

J«twn 

*Ae pulp ailla in J>.piin {.re ti..in_ i wiR- vari*ty of ra«i^eftteri-a.i r oieinj from 
doue «tic harlviooi.i, rol and   alack pine, uproot», dou^lm* fir, humlock, tuoulyptu*, 
Iwan, ruLWr »ooa.   It ia eoeanrn to fill a ratine of ¿mlpine I*roo«Haaa in uaa in 
the .«a** é»ill proraiJ«* and n v.-,ri«ty ifpapera.    Thia diversity in mw-iaaterial«, 
pulping proceuiea ant paper yroiactu - illou« U>ut opportunity for utilisation of 
Mixari pulping, felwutins of pulp« for thu appi-opriAto end ua«.   Japan Vau bean forced 
to ua« inoresain^ cantiti«« of hardwooda which ar*» pulp*;! by sulfato, 1Ì33C., CfT*., 
methorn.    In l'.ijo no hai ¡..oo?   >/V< uuixl.ie pulp wood in Jaxvut.    dy \)6<) hardwoa* ani 
HoftMOOd wur* CNUUíM«.¡ in the ratio of ;H to 4? p« row it. They h*v* jwa* «»xporienca 
in HHP.U^OOí pulping ¡in, uof of hi-niwood of pulp» p¡¿pvr Making.    In »any oafcao pnpar 
ia fc.ade with fie to IOC p«r «*nt hur.i»tio.' :>ulp furnish« ».    Thw pulp iu wry lijhtly 
Vïfttan to a OiV of 3}0 to .'OC  in or.or that t>t* draina*-« rato ¡u.; tho runnabilily 
for (Vit «achinen  xv. not  lü»n,\irc;l. 

•        Japcuiaa« ^p.T ir i-jst ry i< reluctant to ba*»t hard woo. i 
order to hnve jooi Jiuiontion - 9ia>Lility o«* pnpor. 

pulp to A low freon«!ae in 

-••"•-*f^"'-     •- "<fe-<».^-g'«-->--   m.   .   ..»   „. ^IìéL: 
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