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authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
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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
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vaTy goch. Ariloc the ons U000 ke dencal varer Talis Uoo A,

ganiLgant tn nes! et ol aicrced veive aixed Srogital he? widdd el

Ay tare ey rew valertol Ut ey, vt Gowa petting i short supply,
Lo meat the ceruacwners O tie o Jdemapd atiar the v dallation o
ONE P12 BIRY L WL ULt At Lrinla pagas mBchine.  Yiged FOpLUAL nard
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chipped ik the ci.ocer, tasial.eq Ty hipping neabue,  brom the

WRATI T, PevB 5 nacd wootg il Lt ) HeTe and _sokeu ih
Conrentionil baton dtariere.  Che racults Wele Towand V0 e e RIS
wiih W kar! woodn. Orsaually Wbz cationtage 3 ham o wonds sas
increased and Tiem’ v L wape et v 4O 25, Me quality of the pacers
pucfeactuied with 12 a 0 nien war cLtasiactery except “hat the fulding
erducanca wan Inw.  ive to west pala, nosl ash per 0.tage wouid not be
naintalne’, e Lo thoovug o the Lo wan seuige sv with jess

power ConBuLptioa o We U0tk yrenalation aeaby o,

3at1aficd with tla  axlbs o Lhe pogfomance of lue zixe tropieal
Bard woody, the map woanete @6 et 3 o o Pur Yamyr contibucus disester
with i1 Hemt .8fuman. < wr o tge.ne  Lu oitlot plant triais et the
ham; res in Swaden and.~ated .13t aival Lropical hart wonie coul’ be used
up 5 0 alomg sith realac or? tic fina' plaiciea pulp cculd be of Lo°
Ot wrigitness w.tr 3a%.0factory piye.cal surengih propectiet. In this
digoster tre t.tal coon:s ard wo hiirw s nle 18 B rsurs. Out of thie,
3 Poure are ful snsresna 100, ¢ Lovra o0 COVKILT ano 3 kours for washing.
e conk.ng chemicals imad are 1< - *% s ¥a 01 8o gev pul; of 10 » 10
X. Mumber. Johnso.: “noth.er rojacte are 2.5 7 on the bas.n of raw materisl.
In this dizester, r'gz: Leat d:7fa‘on waghing of the pulp is cerried out.
About 4 of the washinz '3 dona ‘r tie Jiseater itsell and the resi 1s

done Ou o singls dram % » sture ~asher. e waehing loscee ag Sodiwa
Zulphate are about 1. 10 kg, per Vor of pulp. The diiation fator as
2.9, Steem comawmpt. . per toa i pily 2 1.7Y tona.  aloue - 10 IB,




Alack Liquor per tou of >alp ai 17 = 167™ is aveiladble from the digester.
T.e organic and inorga:is ratio .r the Black Liquor is S5/, and [V
rerpectively. “he £id g1'ubles are adut 0.037. YNorwally the Copper

tumber of the unblesc..ai puip iw o6 8 0.65 and the cupremmonius
viscosity iz f - 20 Ciu.

sor @& dodly proluctioc 07 o topn of APy 1L We  DECOSSALY %o
mak® arrangenenta o prosure about 150 tons of mized tropical hard woods.
"o schisve this, tho il haw to depand on & Large nunber of sixed
tropical bard woolde speciss. he woodn 19ga received are of dimseters
varying fron three tn eivpteen wscher ad lengshe [ror three feet to tem
feet.

The by, ZoT loas AT@ nawh in saw +11l® % 31x inches digmeter and
{ive fuet lengtn. Ths smaller logs are, lLowever, fed diredtly to the
ahippers. To overcome the zaw will ioescs, the managwment is making
aArrangsaents %0 irport one opecral chipper of bigger capecity to deal
with wood logu of up to ¢ .ghteen incher diamete.

rmae of the nain wood epsciss used for pulping are Ji7en belows~

1. DPoxweliia Jerrata 8. Mangifera indica

2. Bucalyptus sp.’ 9. Anthocephalus cedaada
3. Accacis Aurieulifurmis 10. Causurana equisetifolia
4. Mtea wonosperma 1. N.osuyros melsnoxylon
5. Albizsis procoers 12. Terminalia tomentosa

6. Anogeissus latiivlia 13, Taworindus indics

7. Shorea rodbustis ‘i Facdhuoa 8],

NOTR: The fibre morpho Logy of mixed hard woods varies too much
from species to speciece. Ia certain specios evem the
short fibres give rmcd sirensth properties.

Different wood spevies behave differently in sewing and chipping.
Wood species 1ike casurina and quistlifclia, Niespyros relanoxylon,
Tesminaiia tomentogs are very hard to saw and chip. These are more
difficult 15 chip when they are dry. With 30¢. moisture oontents, shey
give less troubls in chipping ane sswing. It ie obsarved that chipe
containing high moisture require less chemicals in pulping. The chip
sizse obtained is aiwo unifrrw with less percentage of ovar-sised and
utder-eized chipa. In general, the chi; sise Aistribution of nixed
Aropinel hard woode 1s as follows:-
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hips retweer e g T eql oupd 0w 00 7.5
Chips wrtwear ** ¢ 3" sc. and 1/d4' 7 V4" 2.5
Chion betgeern 4/A" < /20 e, ol o7 < B N,
Chips betwemr 470 x &7 a3, ann /0n oy /00 9.7%.
Mg 1 betasen -0t o3 AT opeoany Aot ®oaf
Pamsing taroagh 40 2 2" Lo, tdamtd Aofd,

To antiin chirg ot =% x 45 1y 17 2 4", e overaized chisa and
unders! zed Anins (2livers dua’ mad pin 2=ipa! nre sanaraind 'n YN
chip noreen., The gversized chip. arn re-chipped 1n 'he prea«erjprecy
and are resvrlac in the rhip screen, "hy fuit aad mn chins are

tar wh Ot

The Hanber ching and m1ard novd woads fhiing are rucred separniely
ip ehip vilor, Thev orm drown on 8 v}t eonverer with tne halp of papa
s rows, Tren nicces Are senarated b, 5 ma.netic garamater., The ni ned
ahipg Are vlawn .o tha crip bin ana ire Ted amiiramgl s 2t & kpown ntq‘
to the ¥amyr dig-gter. The 'mhleached palp 1r blown tu Dlow Taek and ir
than passed ‘“rousn Sund Impco Hot 3oreen »r 3} mm rojes. The rejects

are Ped beck to the ehis tiane The 1rrented pulp 12 washad on & two SLVAFe

vacuim washar with raupler curpen! JB8. ivg sysiem, The wacrel urbleacted
nulp im pumpad te high density stora~e lower, It .o diluted £t 'hen fed
to A four mtzee bleaeking nlant, M2 nlearned pulpy obtaaned 1w nf 1.0
coprar Numter and 12 - %4 rps visccsity., The brightress of the “lsached
pulp ia 72, 747 OF, Ni*h 15 = 407 mixture of rixed hard wonds, ine chlorine
demand in about 12.0%. Ourt of *hix ‘%ﬂ.(% iz umed In chlorine sas iR
chlerinstion stage anc reat .Y an Hyngehlorita ir hoth the "';on stage?,
A fou laboratnry resuite clowine the ohvuical siren:t:. groparties of the

warhad unbirached puls and uienched rulp are #ivon dalev -
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€1, ‘s ASM  Hreaking Durwt Doudle *nap

Xo. Lenstt (®' Wactor Pold Metor

1. 45 65 MM 0.0 6 61,9

2. 40 66 616 39.3 49 60,6

1. 41 69 H600 43,0 60 113,0 ‘
4. 50 he hT67 4.0 80 145.0 |
5 50 . 7498 4.0 87 122.0 |
6. 45 &0 082 42,0 45 1%%.0

Te 4% £2 7634 15.C A4 65.C
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.. Yeating Break ng Buret Tear Doudle
%o. *ine e el Teng i . tor Mac of Pold
(vise,’ {(mmnires)

t. w ‘? ;)I; %é‘ ‘?03 ’9.2 13
N " &4 % 65[‘*' 3”?.0 5600 ‘
Y 40 &0 ™ 640 .9 115.0 22
1. 20 4% He 6. L RN 130 3
S 4, AD é:ﬂ ;‘q'f'; 41,0 ’1309 . 7
ty 5% an /) HZ%) 0 As.0 13
T, 40 47 0 T4y 5.0 126.0 2%
ko }o 25 69 6r 55 436 ,1600 )

e above Pagulis show thet e ~hysieal giremrth sroperties of
the paln with 15 A0 mix-A ‘pwmion’ hard wirods and 6C -6 bambec
are matiafsctorr for the mrafeciuring of witing and printing papers.
iz ri}] iz mekine @iite & rood rame~ of writing, orinting and
spertallty paperc, such 23 Alr Maila, Wanifeld, Packs, Bongs, Offeet
eimtingw, Mupli~ntling moere, "wokine sheetls, Data Pro~assing
tadu Ating cards aad Bose reper for decorative lratnatas,
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PIYSTCAL CTEENCTH PROPIPTIES OF JONE NORPAL
GCEATES OF tAofrd ARE ATVEN MRL.ON
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‘el ARG
. Paper IS length .3t  Tear Dowdle Ash
Ne. (eotren) Pactor Pacter Peld <
f. “ite mrintirg €n 0132 14 %) Yy 12,0
‘e Welite wove s, 4244 5 L A4 12,0
Y, #>p Lithe privting = AV P 52 4 1.9
4, ‘Mite ase varer ceatine s 2300 2 95 10 540
5., White mckins sheet 9N A » 53 10 %.0
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Se far *he prorres of puloing mized hard wonds ss is being followed im
the Pomgnl] Paner Willr fo. Ltd, Ranismn)i (Ind1a’ ras deen Wiefly outlined.
Since this mill Pae used mixsd “ar? weeds up to 408, sems wvery interestiag
oLserwations have Leen made and this a=t)cle will not be complete uslews
thev Are descriimd,
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Storing
fiome of the gpecies are hiesnle sueraptible 10 funsva and insect at*ncks,
TP i very Aufficuli to stere ‘hise cpecier in hapn nilag ror A lonyer
narind, Bver toraving of ing=cticider doer no. hela, As ouch,
errrwrements aroanld e nade to nuew awny the sitonka on tre firgt como,

firet used benin,

e nunlity with recpert o pulninr diffars necariing Ly species.
If nogsitla M fferers ~nacicos shw]ld he ataped gerr=ately ond usel in
eartain nroportion aecordin: o 4o queiities of paper manutacturad,
Sunertvision 11 the wood Ltarage sart ‘e vary important as otherwieae
il wood wiith %rk or decisau wend legw aps allowed 10 pass unnotined,

raner gudliiy will ce 297arten,

Chippang

¥ived triniesl hard woods are wifrfimuit ‘o chip. As such thege nhou'd
he it in propur eiges with Pesnest to lensth and diameter tefore they
ars Ped to the chicpers.  Crooked n?.é:md logs ghonld ha gegrega‘ed As
thiy will ae tre chipners and affect preduction, Selection of chipp:
srives and *lair settin: e ol sremt imnortante *to pet uniforn sized
ohips witn len: wiiver: ano dust,

S0k 4 ng
dhenr ngoxed in corventional oeh digesters it 4o hette. tc cook mixea
tropirel hond wonde secaratelve It will pave the advantage o bettar
srresniar and lencrang. Witk mized rookins hamboo fibtre 17 most
likely 2 get sore dractsc treatment in ardar Lo cook mixed hard woods
sitably. ‘lowaver, experience naz gh:wn thut in ine Kamyr continuous
digosters . .red corking of pamboo And hard wnods has gyven very
sa.dcivctopy r2.0lts, Tt L Suriter ala.eed that tooking of mixed
hard woode 1a the (Moroved \aoour phase Knmyr dipester will resu,® in
setting more uriform nulo and very poor phyeical mtremgth propertiee.
Tt will %e of fur'her acwmnir e if bamuoo and hard weol:' chine are
warlhnd before cooking, Thiv will pesu!t in removal of Silica and
fimes and wil) reln ocetter nenetration of the cookinhy liquor. Jt in
also desirea tha: 25,00 euiphidity should be mmintained in the cuoxing
iiguor. TPresen of nised hard woodc chirs help the oamboo chips to
flow taiter. They zlsc vive oettar paakirg of ch.ps in the dipesters.
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Washing ard Srreening

S0 far 2s washin- is concermed, mized nard woods do not pose any
problem. Tn sorecning, Liowever, 2 wery carnful control is neseseary.
The wood ghectes being %oo wanv 3uod niso old and new are not rooked
uniformly. Thim nor- a.form cocking results in moerse rejects in
grreening and puln reraina shievy aven after “lescuing. It ie,
therefore, surrented that wcme sort of defitrator te inntzlled Lefore
the Mot goresng to oper the aami cooked fibres tnundles.

Bleaching

Even balors passing tne washed unblemched vulp .to the mu’ti-stage
Maeaching plant, the pulp My aise he passed through a dise refiner
whieh will {urtioer ooen oui the ndles of fidrc, This openinz will
remilt Lo imticr blamching with lees chlorine nonsumption and will
give ppin in rield, T bleaching should te dore 1n 2 four-stage
bleaching plant, ~onzinting of chlorinition, ~auptic sxtrectiion,
first hypochiortte and than second hypochlorite clages., During
blec~hing rigid control of PH and ‘cmperature should be followed o
&8 to aveld derradation of the {ibrcs,

Frmal 8creenipy ani Centricleaning

™ie ~tace 19 woually important go &g to outain cpreck free bleached
pule.

Stook praperution

Phiy is & very imporiaat stage as any omission or nagliosnce in ihie
operation will mar ‘he = lire efforts taken in cooking an@ bleacring
to produce satisfrctory vilp, Frouvienrnc has tousht that fieet
rafining shovld be done at corsistency as high as 6,07, Dise refines
with floating disces are most suitable, Purthar rafining should be
done in conventionu) refinere suck as filre mastera with 9 mm thickness
bars. In Japan, whore very gocd qualitissg of papers and bosrds are
mede from hard wonds, thrv make uce of “fihre fractionntors”, This
separstag the long, medium and tr. finea, While lonr and medium
fitres are piven sui‘able refining aoticn, the fines are directly
blerdad in the final siock chest, With thiz arrangement sf stock
nreparatinn, paper machines cun he run on higher and higher speeds
and nore and nore loading can be umed to impart bLetter orinting
surface.
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[2 ke ataeice of "MNinve froatic aLop" fviimir: 30 i en

conpisteney and addition of certarn Pinter additives, such as
Tiacol and woi 3¢ cangth raz s sl sasuie o run caoe™ merhince
2t higher sneadr 1n Lo 17Gy 1aes ver ginute on /2 e gl etanc,

and reczommhla awh noatraie,

Paper Yackine

Thera haw nover ieat, afiy, WFouil - wiii wempert ‘1 ~oh i ihe
ized hard woodg Curntst. Week (he md uetyrent of tRile rolle,
rood atee: fnpmatine esan he ontuiard, At *tae trere 11 treiuvla
of precs picikans, It e usvallr overcome Ly srwvine .t Lo DR
wat pirarstr veaine solut. ™ in *he mesiues cnextg, Tra will
emile tne sheel to rare (hrough the prossse 2 1te wet strywngth
is inoreased. Driporar of S0 palutien of Tamel ¥ O B fa WM
proluet) cn the dactar ~f “he 1irut ppess wine to Atimiamis apene
pieking, In cage pinar maichinen are ‘o he rur on b oher Jpends
(say) 1200 - 1500 faet por miatts, it iv dieipabie 15 have suetion

arsat ek ur serancesent on the pover m-eiines,

The aheet feormaticn 18 mmoraliy hetier Jhan hard wacd ¢
oregent in ho furndskh, Jefinire rower coquited 10 less ¢ovpared
to 1074 bvamboc furnisr., Tae oty Aendvaniags e taat Lo w0 fyee
endurenece it low, OSometimes, theps are comnlainis af "uff® while
prirtine on an offaet nrege. ™ cmnlaivd 2ac 'R0 be avamcons
th a preat extent by rivias t ihhp cotting af riarch or Gariots])

mathyl calluinae on tha aiss nras;,

Temarally ithe finish ohta ned iw gimilar '~ the papers sade
with conventional furnishes. Colour reversion ig of the sste nature
ae in papars made with uvakbtnn,

Soda Recovery

F¥o especial differunte nas bHeen o esrved in the behaviour of Rlack
Ligquor with 315 = 40% wvixed hard wurds. It ie, however, olaimed
that burning »f Rlack lLiguor iz likely to be better wher FTu.alvpiue
wood 17 uged fer mulpine.

Conclusion

Mixed *ropical hard wood iz a progres=ive raw material for
oo:intries where trhe conventiomal rww materiale are in short supply
or are getliing in stort runply graduallv, The only thing is that
strecs should ba given on the selantion of species. Recuirement of
each paper mill should re studied and supply made arcordingly,



Plar ation of ol and rnew soe iac skaa,d ba tovam up beth o/ the
Governsont ani *‘he Indint ~y a9 (22t “Pe varishing #pecies ard
raorowy and freyr apectag are aveilsble N resuLAT BuTUL Y28,
Arrengemerig Top detapiiire o d e apde a0 the raper mille ag
in the forepts it cortor @ done proverly, [1-ilas meplizeante
thie »40087t will stie *he ot pe afforie 0f valning and tleaching
m oand void awd crcee w11t ne covecwy,  In Twdia if more aad mor:
mized vrorical “.cd wonds cr: 1o ug gs, sdemuite rechinery feor
Cooning, wereewning aed roloimps wncuaid he rrusured cother Trom
abred or ande dizunco.elY. Tt w lY e Qifieutt tc uze Lisk
pareent e of mared troaton? ued woode on the copventiyral pulp
AR ~SCFr ARk ITe Malkinea s, ast mecriee 11t he ahinined f
acaner argdoment 1y coal wWitd repl weod. for raoring, sereening
and blea~hine stoor nreparsiicn and panser maghines {9 mde
availaile,
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