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The Jemandi of papur ani boarm? iy increaning at a rapid rate evary year
through-out the worll. This has been the result of the crosing litcraoy, the
intense competition for increansed paper amon newspapers, ani the incressing
industrial aotivity. It 15 predicted that the future Jesant for paper in
India will be am followuss

sable 1

Estisgted Prolucijon in ¥illion ony
Year paper Doard  Huwaprint  Chemjeal 2alp  Total

1)75<80 2,00 0.45 0.40 2.85
1780-8% 3,00 0.60 0.6 2420

~ The ocorresponting yuarly recuirement of filrous raw-materials would b -

{ear ' lfilllon Tona

19775=% 7.2
1)‘30—35 10.0

T™he basic problem in India bas been to fint out uays anl means of irorensing
the availabilaty of fibrous pul ing raweriterials from the presunt figure of
two (2) aillion tony to ten (1o§ willion tons Ly 1365,

Yor the .ievelopmant of the pulp ani paper industry in Indix the nonavailability
of suitalle rew-materials at reasonable oot hau Luen a handicap. Tho Jovernnent
of India with the asaistance of UN Special Munde mni FAO launcheuy a arojeot to
survey the raw-material resources in orier to assess the woonomic availability of
suitable raw-materialc mainly for the mlp industry. “he results of the vurvey

indicate that about 32 million tons of hardwoods spread over thmugh=out the country
oan be maste availablc,

™he ooﬁnio procurenent of hariioods is wore attractive beocause of easy
logzing coniftions, simple r:censrntion methols ana eausy terrain Jhoeru forraty srow.

Hardsoolis, whioh are usually ol shorter filre length and lurcer ocll uall
Shickness, had Lown naslected for use in the pulp and paper inuugtry. The hariveod.
contain more ocll types (Libriform oalls, ray cells, veusels, cte.)., The librifom
calle conatitute £0,; to )G, of the weiht of wood and are less than 1.0 = 1.5 nm
in length. Hand . have been on the whole considered as inferior pulping
rmy-material,. M arduoods (Tow faiter than softwoois und have & hirher yield
pur wore, Lost of.tho hardwoodus are ienaer than softwools ant! henoe the directer
capiwity »ith harl.oois is more. Their lower li:min and hizhor kemicellulose
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content move thew suitable for high yicld mulps vy th: kraft, coli cauwtio 30in
(cC7) amt deuiral Sulphite ~omi-chemical (i73¢) pulping wethoss, T™ey inprove
bulk, omacity, fomation ana surface «hich are very daportani for writing ini
printing paper. Thise aivantazes have veen realized by the paper technoloriute.
‘Ath the eausy availavility oi Wurtwoois ut a relatively loaer piricc and inoreasin.
dernd of pulp fibres, neu mothoss eni terhnicue: off procussing have been dcvelonou
to ovurcomc the dificivrsies of hariuwsei fikres such as chorier Slure lenth,

In the teopics, « larje nwaber of hari ool specics Zrow 3n the aae Forc.t.
A p-rticular species of har.iwood is rarely available in sutficient quantity for
industrial gulping. It is, therefors, very necessary to use a mixture of harduooiy
in whatever proportions they are madie available to the pulp nillc. The pre-
investment curvey of forcit zources, Jovernment of Inlia, zives the iistribution
of forezts under broxi-leave! wools as shown in table (2] ani the diatribution
ol the major ipceies ani the percentaze of volume to tiac total volume for tha
pulpabls sxeies of harluocols in table {3)e Tor selection of 3pecics for pulning
A nunder of thea have Leen tosteld in sorest cocarch Institute (im1), “vhen wn
ani at vasious will laveratorics an! their jwlping am? paper maiing charieteristics
evaluatel. Mhe Indian pulp ani oaper milly in general hal bven shy of utilizin:
the hardvoois. lYo.ever, durin- <he last ten years more and more mills have iecn
foreel to conswme hariwoois. Jable (4) shows the inceunsing trent of harlwood
consumMtion ir Inilan puper wills.

‘Pble £

ConJuwwption of harioods in India for the pulp iniustry (in tons)s

{ear 1:58«3) 1211-(':8 1270-71
Tixed hardwoois 7,C00 150,000 200,000
alal 22,0CC 204000 So,c%
Totnld 329000 200, (CC 230,

The hariwoouds availzole for pulpin, huve a wirie can_e of bauie dencity,
fibro dimension anl chinical compositiem. The short thine-alled hariivood fivres
have bcen wici iu the mwuficture of a numier of varietics of papers as theue
fibrer import {avourible properties associated with orintability. “hort
thick-walled fivres urs not senerully uecepted us papers nade thercfrom posiaug
poor etrensth sropertics. 'Thick-walley flbres have poor l.teral conformaoility,
Hencs atrongzth sropertic: 1epeondent on inter<{iLre wosridng are low in oonparison
to taoac made from thin-.allel fibvres. The thick—wallei Tibres have, however,
hicher otiffness, corpressability an: ulk. 'fence paxers which recuire theye
above propcrties ant moisrate strensth ean Lo ngie mors economically with
thick=.allel fibrca in the “urnigh.

’1thouch ool dencity i not aliays related to the fiure «all thicknoe:
it i3 usei gonerally o3 o puramater ior soupins of various apeoicy of humi:00dis.
In peneral, the lalor:tory evaluation for wloins of mixed hardwoods is earric.
out by subjootin: o particalac apceics to a defintte oon.iition of oooking and
finiing out the yieli anl the nhysical strength propertics of the pulp shests.
Tables (95=7) show results of' a nwmver of hard—woods of Intia.

‘“he aixed hardwoous availavle ror pulping may Le classitiod aoconrding to
the ien-§ty as -

1, Yixed harl.oots of zere or lecs similar jenuity.

2e  iixet horivoods of hetcrogencous saceicy videly liffering in :iensity.
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IV 40 Jomer:illy balicwe. that tie heterogeneity of @ mixture of hus .00
leorcases the pulp yicld zni tha ctronsth property of puper, However, nany
lizve vhovn that when the number of Spoeizs in the mixiure ircreas s, the yield
inorenses ws well.? “orh by the 40U Sleckhelm om mier hirluoals {26 speciu.s)
frow Tnlir indiotes that = s00i valp yield by the sulphate Jrocess ocan be
obtained and the pulp strungth compares fairly wel: with those from short ani
thin walled pulps, ‘the pulp from the mixture of Iniisn harisoolc hau howaevir
hign tear but low ‘ouble fol.'y.)

It me; be wmorr colontifie 4o paln hariiosis of similae “peci . A oef
more o0 legs ciellar deusitdco. Tovover, thi, nig Lot be aluays proeticciic,
115 vMeh uae udyed boriuoous emphasise net on whiet is st s1itable Tron
pelping sigle Dat on ho. such of tho materind enn Lo peacurad ot the afll Lise
ani its onst o coldocting,

My inlian palp o papr industey not wnly prastices the atced coolin,
oftropical hariwoods, wut it b osone a cten Turth ¢ Ly {ollovin; the enckins
of bumboo ani & wiziure of hul.iuogiu torether in butoh or continuows i rotors
uadag delinite onoidag conxition: s chemical conconiration il terring eyolc,
“Mis ettitade of the inaustry 1s nol .ue to v weientific or tochnieal Uialings
of the nuiurc of ihe hariuno ta, Lut nrinly e to the edrowritomeos in which it
Minis today regarding the [ibrous rav-material... :

How rhoul.l the mills be groupei? Thoul't they be on the busis of ha™.oois
uged?' Should they Le on the busic of the cquipments use: or should the basig
ve th: overall nrecessing tochnicue? Clasaification on che vanis of proceassing
tho wajor rauematerinls 4s more practical an' usatul.

Jractical rrofdcncy

Accoriing to thc wethoi of pracessinz, the wixe! hariwoods for the manulictupe
of mulp, the pulp mills may Le cluosaificd inte threc madn eatecoriesd. They are e
follo:es

1. Fills adopting the cooking ol & mixture of Lunbco ov pize with mixe!
tropicul huriwoolu together,

2, {lills preterring to cook the wixed hardioods anl bamloo or pine:
' weparately.

VR

LTSI 2 5 § ¥ apply:l.ng the mixed aooking up to & certain porecntuz: of
Shardwools,

Separate cookin;: of the mixed hariwools i35 carriei out Zor any extra
huriwooi pulp comsuaci 4n 2 particular variety of punur.

The [irat category of uills using mixed cookinyz of bamboo an i har iwooas
bave the advantige of casy operation due to a aimplificd sdngle flow syutem.
However, they Lelieve that the cuality of pulp eon be faprovyi by «dlopting
suparate coovking of mixed hart-.0o1: and buaboo or rine,




In these aills bamboo is separately ohipped in multi-knife diso chippers
of either Suaner, Voith, K or '/igger make. Ior ochipping of hardwoois a
definite number of Voith or I ohippers are reserved, In older mills it is
usual 10 have a numder of low capacity chippers for Lardwools which feed %0 the
oomncn chip belt conveyor throwgh individusl ohip cyclones.

The hardwoo! loge are asually scantlings from the saw mills ~hich are
usually thin and of irreguler siz.. Hariwood logs from the forest are of
different shape anl siec, many of which contain knots, roots and are tuisted
and crooked. Such logu are out to wmaller cizes by Jand Saw machines bafore
feeding them tn the chippers. In general, harlwoois are difficult to chip
a8 they damage the chipper knivee more frequently. A set of knives which would
chip about 350 tons of bamboo chips i found to chip only 300 tons of mixed
hirdwoods. ‘Thig necesnistes frcquent rhance of knives which results in more
down-time of chippers. In general, hurdiucods are difficult to chip as they
iamoaze the capuar inivea more [recucntly. A set of knives which would chip
about 350 tonu of bamioo chips is foun!d to chip only 300 tona of mixed hardwoods.
Thie nececsiatcs frequent change of knives which results in mere down-time of
chippers. For chipping hardwood the clearance between knife and disc has to be
maintained less than that for bamboo. The J0N) shippers are better suited for the
chipping of mized hardwoods. The powcr consumption for ochipping mixed hardwoed

is higher by 20’ then that or Lamboo. e percentazo of oversisea ir mixed
hardwool in clighily hijher,

A oomparison of chip clmeaifiention ny a 0! chipper for bamboo and mixed

hariwool is given balows
Poreent by Jeight

Bamvon Mirxed Har!woois
‘- X

Ab')VQ 1'}" meuh, 15.0 17.5

detween 11" ani 1% wesh, 2040 20,0

Betwesn 1" ani ! mech. 7.5 42.5

Botween ¥ aud 1/3" mesh. 29,0 17.5

7inez (Passtng through 1" mesh.) 2. 2.5

The hicher propertion of over-sire with haruwoolds may Le due %0 the irregular
size of the taw-mill scantlings ani the method of manual feoding.

The proportionin; of btamboo ani hardwood chips iy a problem with this type
of arrangement of mizing. The variations of the proportion of iifferont chips
in the mixture depend on the feea rate of the individual chippers which are
ocarried out manually. Thesc variations reflect on the quality of the pulp and
the amount of rejects. A better method is to have separste silos for bambeo
and mired hariwoods from whore chips are accurately proportioned by adjusting
the individual P of th. table faeders.

Nixed cooking of bmaboo anid hardwoods shows slways a higher psroeatage of
unoooked rejects originating predominently from the haniwoods. It is known that
the thick walls of the fitre celly of hardwood: offer greater resistance to
penetration of liquor. Iamivoods oonsume more chemicals than bLamboo. HBowever,
the increasei cost of chemical requirement for ocooking is more than compensated
by the bigher yicld of pulp from the mixturs, lower emergy oonsumption during
heating and refining ani the cheaper price of hardsoodls,




In order to inorc.ue the rate of nenetration in the hardwoodi ~hing a few
zills have alopie! chipping hariwoois to : comparatively smeller ship cize oo
that aring the mixed sookin: of' bLamboo wn.i hredwooly, the latier are tully
ronked without overcooking of bumivo chips, r:sulting in lover prreontage of
rejectn,

Another methol wiopted Ly mom: rills 1: 1the vige of Pun-wtige hieating ol the
Adgestor 1natevi o a wtratzht=to="np \.esnpur‘.‘gur-- venming rycles  Whe iy
<temiiny phese to a temper:ziure oo 17) io 1357¢ ensures Letbter penetration - .
1233 over=cooiin; ani nnlcr-cooking of chipry This reauces the amount of rojont:
arnd chives dn the cooked pulp,

‘he pemmarunate nwiver (P,06.) of unblcachod mlp varics from mill to aild
depenidng om the bleashing so-uerce pi the eifieioney recovery plont. Jor
un.leached grace moot wills maintavn 2 P amwer of 73 + 1o The Zeloe of DLoolble
vl An sou eills L malrduingl ot 0y 4 1 an! in sther wiliz 1o * oL

“he pulp obtadne: Trom 2 nmixtare of Lwwoo ia) mised BAL SO0 AN GVl
sontinuous iizester ay sulpunte metio. i r-latively of supc~ior afrensth nrovably
wccanse of the morc wni’omm ccoiiag Jns 4o licunr cireulidon i colt Llos Erom
e deector. Cnothe olier hani rapis cootiag of dhe misture dn o Pulisa docgrer
yielvo a pulo of lowr shren ot rrooyertics,

Cashing o the sulp aisbuce v not precento c mueh pavulers althoullh they
pocctimen choke Lho sereen plates off Lthe aereds piess washere  The sulp from tlhe
abxture dradrs euite sotiafazctorily. “erecalng of the puln mix.ures Jdoes not
Hhow Dy unsatisfactory renults. 14 s rather easier ‘o process ¢ pulp from a
micture of L.mboo an! hardicod in ecentrie) CARCTT,

1] . ’-. -
Bleachinz of ;ulp fa ~arviud out in three og four ci® s cadne 374 oar
- . & - - [ ]

L3 . Y oo . - . b
2 .,."'3’...'}! sequennc, Moo et S0 Lleachics Julp fov cabiny bebtar srade of
paper 46 77 to 80 ..

Tha atesi proparation dn wlicre wills coarnd -t of w.t~h Hollanier Wwntep:
anicartinutus eontcal felinces vhidle in newee @illa anly ~rsamons refinees cxlat,
cating of Lowdxours of Buwoco an. hAariuooi rectidres Lest L ercy Ahan Wi bh La oo
only. O favenseidble offoat of suntdor cni cefining of misture of pulp Lo the
incesas: of refiniv: consistonc, without auy i ling or oump clooving. ! cafiner
watch uued {0 be run ith baune midp ot a consistency of 4.3, o now hadle the
mlp nisture ot 2 conisieney of L.0 0. Shic not only reduces the vacrgy comswsption
<urdng refindas but alzo dnvrcvew e fiordllation ame the araiaing churactoer of
the pulp. [he cufiuin power reculr-r 4o rfemnch the +ome iraining rete in sthe papr
aschire with basloo ind 4 mirture of 70" bwanoo anld 30" hapin00as unbleaohed palps
are 27 ani 20 .P./tona/lay respuectively.

Lille wnlisr the second owt._ory having separete proceauing of {ifferent
rasepatarialn had etther alrenly posscssed the muliiple flow lines or motificd
thiir 0l flov system to atopt to the separatc conkin: ani refining. 05inee i1 14
vipersive’ $0° have aeparate flow system for e¢ach couponent, sone mills prefar to
cook Lamiod ani 2ixmi Bamiwools separatoly in Lutoh Hieutors and thon atx the
Nifferant pulps in devires proportion in the vlow tank. ‘hey use suparaic chiy
#1lox o Lanboo and miied har.v0oize This rFocuirvs only weparate linus tor
conveydng the different ohips. The waix? pulp is proccysel as usual in subsequent
1tnges of Operations. Thi: metho: eliminates the Ansaz: to the fibres Jurinz
cooking only. Filiz making uze of mixed handvoois for wanufaocturing kraft wrapping:
anl corrugating kraft liner o u:e thicz system vith much alventage. However, this
ia not comvenieat for mills wsing more than X..° of harlwoals in the aixture or
using pinc in ;Teater muantity (mere than 10,.),




There are mills vhich prefer to apply mixed ocooking of all fidrous
raw-saterial up 1o a limited percentage of hariwoods. In order to use a still
highar proportion of hardwoais (more than X0,) they prefer to 0cock the hardweeds
Jeparately and nix thea in the main furnish before final refining. The reazon
for mot exoeeling a ielinite percentagze of hariwood: {n mixcl cooring is $o have
a limitel deterioration during oocking. T™is system has also the atventage te
feed different pulp furnishes with varying percentage of hanlwoods t0 differest
paper machines for meking JUifferent rrades of paper. The mills ooming wder

the $hiru category have also the added cdvantage of using greater purcentuses
of uﬁ“'o

Blends of bamboo and mixed hanl.oot unbloached pulpe wp to 50/, do mot
esent any appreociusole diffiocultiss on the four-drimier puper sanhinea.
~In fact, 10 to 15 of hardwood pulp in alnixture with bemboo ia free dreining
perwitting lower heal=box consistency. The formutiom of sheet and bursting
Jtrencth &F9 improvel. However, larzer perosntage of harduoods do affect the
runnability of paner machine are! thc strengzth charsseter of paper. Jwe %¢ bambeo
shortace one mill hai %0 uue Aariwooi pulp up to 80, in the pulp mixture. In
these runs, 1the major di fioulties wers following:

1. Ologging of the suotion couch Yox aml reduced vecwm.

2. Roduced 1ifs of press felis due to the clogging of she pores in felt.
3. Nigher press picking and more frequent wot druaks.

4. Reluoced stren;th properties of paper.

The tomdency of falling vacuum 4n the suction ocouch was notioed after & ~m
of one month. The uoual cleuning eycle for thia cowch running with & mixture of
baaboo ani hardwoc: (30,)) is & to 9 monthe. It was faared that high preportions
of hariwood pulp woull inzreau: the cleaning oycle frequency. 'fhe 1ifc of the
first presu folt uass reduced frowm the usual 40 days t0 1) to 20 days. Iymthetic
neeiled felts wers tria. without much sicoesu. Use of a very porous f'elt shewed
felt murkinge on the pupsr. 1in the second and thimd predass there vere fibre
Jepowitu, which hai %0 be removeld wore froquently. In orier to reduse the beuaks
of the wet wob the machine hal to Le¢ Tun on higher Lusis weight, This helped
in maintaining the proluction rate on tha paper muchine,

Punnability on 1 Yankee Haohine making lighter paper iid not show amy
diffioulty with GO, hariweod furmish 4. on the fouririaier machine. In fact,
the clasec of the sheet improved.

The fibre comtents in tha white -ater of all machines innrease with use of
harivoods. In order 10 inorecwe the fibre retention as well as the et stremgth
of the web, starch iz adiel to the refined stook as the fan pamp. Yince stareh
Teduoes the drinability of the utock on the .ore, proper care should be taken
to adjuat the refining. Tamarind seei power gg??) i3 found to be a cheaper
substitule for starch. TSP muat bo oooked at JO°C and the nelution is voreened
in & 10C mrsh ucreen Lefore using in the syatem. TP ia being repnly wed for

mproving the runnubility of a hizh apoei four-drinter papar machine: rwnaing at
600 w/min. without breaks.

The Jdilute Lluok liouor from the Lrown stook washera ocontains fibre fimes
an! oslls froe ‘he hariiood pulp. Thcee cslla find their vay to the evaporeting
plantas and fom deposits on thre hoating tube surfaces of the svaporaters.
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In orier to maintain proper heat tranifar throwh the ulea fTiciruent
eloaning i mecesuary. lany killa elean omcc 4 lay the tubzs of the lost two
bodier (first ani scoonl r.£focta) 0 the maltiple 2ffect evaporatar set «ith
iilute blaok limor. . et mills have 1ljo o “Altur for removin: the finey un!
nells from the Llack ldvuor uere-ec feadir; 16 the evamor:’or. "hi. clininates
wore Crecuert cloaninge of tubes, “laeh Viewor obleined rrom a mize. huruwoo !
€22k 14 more viscou:r anl esnt.in. hizhoe orsanie to duor iaic -atio Lthan that
from tmmboo, TPha Jollowing riuult: _how ihe ~omparisor 4" 4.0 of organie,
inor;mnies of the <vo blaoi: L wors outotned foem waawno ana Rerivoo! with
exuetly sindlar coniitions of malotng in leoratory:

e :;""(_‘,:; !ngr-o‘., I‘! o

Harvduaoed (S.ﬂ) 1r W
Jambon 5; }}
Eavd .omt wlaer limor ra a Nighar calord ®ic valic than L.t of wanino
licuer. Mouevar, lLaniwned Black limor o rolatively aors sonnitive wo ator.w .

tombustion of biuek i uor in ihc sorey furnaces has feer Letter with liruors
of mi:a. cvokin; than .44 Lwmboo 2lonc, A mili wsing mistuce of phliG vond 5d
harmdwod! roport;s iuperfect combustion ooritions in the liemnca, an. nrol.lly

to the loser cale~ifin value of the dlerk Licuor eelotiv. to dine woni i autiens,

Case nlstocier of a4 nmaber of solaote QA fi papar 0illa dn Toila have
tson waie with recand to Lho Praoesainr of tiixel bropical hiriwoods. wong Lhese
*re a mill uving cooking of banhoo anl mixed hardwoois ti.cether in a Kamyr continuwous
digeater with hi=hest syotem, o 0ill cooking bambor nd midei haedeools Logeiher
10 o fanisa coniinvovs digenter, « mill wains aeparte ronk i o pine wonl ani
adied hariieody, o owill wedne aixe cooking of bunbee (4t 5 liwitol wount oi
At harduoo t wid making Ll genloc ey Dapsr on o« it upeod fuwe-irlnd or
SEPNER anhiiae wnt L3g%ly = widl uwidn, Yot et ent adxed cootdig lepering
vn the perecnty af herlooo': in the ehips il rhure,

rneh aanaseis kv been ziver to b sulphate pulptng: uyiten 0 nosd of the
i1l wce thiv procuss fur Mlping.  Ore or tvo wdlly bare .larted using ool
ceuLtie coun pul;ing mcehol M miam! Loopdca) hari.oois, ohever, ¢ havr yet
to ;nin uxpesienca on tii3 niodnge sywten,

Tha following aun ve recommunlei “or inproved working of the various
opcrationa 0f pulp i parer milly uciag iarger proportion: o7 hacliosiss

1. 'Mi"'gﬂl ol rau-materials

(o) Classificstion .al ;rousdn: of 1ha tropinil hardwool. oa the besis

of icniity nnl chenioal ooupoiition should bo male througheout th«
country with 3 vigu to make it =iuy for the mulp mills t0 collect
their riswmatoriols from the rorests on the above baxis.,

In neny cas.u it may not bu pou.ible to proocure on & Sustained
ba:is harduoods of more or lews similar icnud ty. 1In uuch oascu
arranwoents should be male dn the forests au well as in the nill
w00l yari to colloet ani utore woodn of A particular spocies in
SeoTugnied lotn 8o that the mill tecknicinme Gan exercice thair
choine for the dcaired lot for a particular paper. ‘Mis would

4t loust reduss the inherer. irew-backs of mixeu oocuing eof wilely
d4ffering ro.-materials.
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(b) Procwrvment of wooi ocomsiatin: of ituaps, roots, and deforwed
trunks should be avoidui both on cconowiecal ond technical grounds.

v::m“in'; of rﬁa‘te;t& 1]

() 1In orler %o halp penotration of cooking liquor into the hartwoods
“hedr chip aisc should be mate smaller. Coutinuons foeding of
logw 15 nececiney tfor ostainin: batter chip classification from
the caipperu.

(v) iocurate jroportioning of Uifferuai ra.-saterials iu best .Jomo by
$natalling separato chip ailos provided rnith sither table fecdera
OF Dura-dorea type Ccelin; errmngement., :

4 3

(o} Por mivei cookln; & tav=sta ¢ ateaming oycle is prelerable to a
atrajsiteto-top tempernture qyole,

(b) Por Botenr Mgmater: liewor ciroulution 16 4 muot.

(e) Contimwouws mlpin 4th & Yanyr Lype ligoster with hi-heat uystem
v advaniagoous Wooauge of more uniform cooking ami eold dlow
which rvtains the inherent Tibre :trerctth in the mlp.

(d) anit pulpin: mutho's by the sulphatu nroaess 1 enrried out in a
Paniis continuous iidgoster yicli an inferior pulp. Iore inveatisulion.
shomld be conlucted o finl out tha effect of anin size for any
repil pulping process Cor minimising mlp leterioration,

(=) itzel humlwod: are moro cnituble for pro.uotion of hizh yield pulp
Qy tie 000 and UCS prooumncc.  Iamieo | semi-chemioal pulps oan
replane kraft pulp dm prodvetion of kruft liner and oorrusating
seiiwm ant ohomical pulp in production of newaprint paper,

(f) In mamufacturing CC pulp from mixel Mardwoods it is preferable
to tmpregnate the ohips with osokinz limwor unier presaure. Pressare
lepregation ro.luses the reJer conawmption and chiveu content of the
mlp. ™in wull bs very imoh deatrable for hiph yicld pulping of
hardwoois vith Qifferin: densitiues and lov mogsture centent.

(n) 3hors asd thick alled hamivood fibres amv best rofinod in Jixe
rfiners at moderately Mgh oonsistenoies, Uue of refiners with
Lava utonu bars (e.:. Strecker iistiner) 44 1lso sivoocated.

(b) Uue of ut.roh or tts wubstitute for reiinoing the fimeo depouits
on the prasse: hus Leon useful.

Eapsr yachines:

A futare paper machine to ve run with hardwood pulp mixture showld
have the followins w~uimments anl ATrangenentsg

(a) Dratnagn foils rnd plastie wire in the ~et part for more Jradwal
dragance ol the «tock with better formation.

(V) ‘reansements of sheminal csletnin: for the suction ocouch roll and
suction ~resu fule,
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(8) "uotion pickeup arrangenent for transfir of wet web fron the wire
to she press part.

(1) Preas ansle tahu=olf eontrol gystan to control the tnke=off . le
b the DPesd in order Lo teiice the umere beoaks dndticted Ly thu
Pross wcetion. This iu casential for i h noel I AN ET O  THEN
Siailarly sev tension rontrol 1. uluo Je.irabla.

(6) “dze »resa to climdnite the vaauel pleadng srovlen nasonfate’ with

hardwoo !l pulpse "hin iu cuseatiazl to dmprovu the surfuec aroportien
of a1l printing prpers,

6.  %odo wegvery:

{a) i erler to irreat €row the blac) liquor the {iYm: Cincw oricsinating
from hardwoos vessels a Malone vype £4lter with oarmedbeic ler or
a arr Cliver 2N Coreen, sloalu e incororated beforc the limaor
is lei to the wvancratora.

(‘u} A fivewelfoct or ixecffocl multiple evanoratar as ortorrally usea
for Mk Hquor anncentention. An avtrns wndy i incoraorated in
the ovaporator wystcw te taie core of the iown=time of any Boay
for tubas Aloanine,

(¢) dardweod biaek licwor choulu b store) in cloues tunky providal
w10 wjitatovs to take cars of {ts sensitivencas to b, N e

Mnal coneontration of LYok licuor G LG currdaed out By Mosh
evporation rathur 4har in = tiic or cyelune evaorator.

Oogglw i ons

In wddlizing mixel hanlaosods the atrenntl ant quality aspecis of nuuur
wiade from such DwAish are of lusy importance in Indfa. “he usver aout
constieration {u »i nregont the eeonowio Rapaet ol muanufacturing the paser.
(ne of the madn Unctory contriouting 1o the total araduction cogt of paper
in oD wuintenance, repair and roalacement of gpare parts or eculpuents,
domis 6f shich hove 10 e daportcl.  ‘nothor factor i the gmooth ranndsi
of the pupur wachine recultdin:: 4a hdsher manhin: arosastivity.  loats of

wirws ani felts vhich e moutly finordsd conutitutc mot wo lesa japortent
0 {tew,

In erier 0 eneous e increaving use of Yap.ucods in tho exiating pulp
a4lls the paciti:ation: of REruigll propertics of verioun graies of sapar

siouls e s lews rigl wu tiwat inrket 0Ce Aability aul eoenneration
are cnourcl, '

R fgrﬂou:‘t

l.  "nhalaya, Seiley Intarantional Seminur on Uik Ydel! Pulplnuy, Vew Twlhd

(1369).
7. Mlp ani Paper Proupectain Latin lacrioa, P4 (1293) : 177,




3¢ Trelen, ., Thager, V. and Chanirasekhiren €., Procesdings of [ymposium
on tilination of Hamiwoods for ‘ulp ani Puper Iniustry, "ehes Tan

(1938) & 120,
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fhiv wdll dvos o Ywnse Sontinuons PAgeater with ideheat iffusion washin_
ayatem Wby supasity of L0 tona o0 unal o e Mlpe 4% wuea R clatore of Oy,
WHRL0O R LCT WAYCa AL a0 .e  on' the el suentdts o8 atees haraondd 76,. *nlad
(-.’iﬂ'.-n 104 '(-'-i'.'_t‘l.:;) aud 200 of woadstues o L srlloving:

1. Guter “anosnern -

2o nbcecnhin s Groituabe

Zeo Mumeirpus lalherioiaes
4. ol Lotifalin

9+ Dlurochrpr., Uananivm

be  Joymilan e ucd i

7, Slacotondron Teng

So  Larergtroni.. e

Joo Nasenputalua p.

The logu 0f haaeleonds ke of 30 L Y Poat in ddaetar an. bwo Jeet Lo bwelve
in length, e lose are en’ iuto suitavic siges i 2 dsaeaill befor Soe ting
thum 10 ehbipperc. e e three five=hnives Wi sger ond thrce six knives VYoith
ehippar. of 157 anl 139 Hepe wolor:, & viurting soreon reaoves the Tires W
Iver=gisren, The Later asa Ueg o rechiooere Jocepte: chiips of Lambou and irdxe
hariwoo 13 are Jtored 4n witor Ui le 9 whde sopavatul oy walli. 4t the botiom of
Ship nilo, naca erees o provided 1o twie measurc! quantiticy of vamboo chipu
and mdxed hurdioon chips, The progzartion o viwboo cau wixed harawood chips are
eauily oonirollwi by aijnstin: the revoluvions GiePelie) of the Luiividusl DAl
HOrews, . outrong mesnGt roscves any aetalio sicnma foom the ohips. ™o mixe.
cirips are trangportel to o hopper. * ahidn e ltometer o nroviied to control

the {eed rate of the chins 10 the id-eetor, The mived haptuon; hui the follvwing
chips analysisg

"y cichg
wranlibarauteresbanse

Cvassing throusht 11 wean 1340
and retainiad an 1" aesh

Betueen 1 wnd 3/40 megh 25,0
Jotueun 3..’4" and l'.'}?" neh 20
Setwoon 172 uri 38" pauh 10,0

Betveen 38" wni 14" mosh 13.6




The ohips go firat into a low pressure fedder ani then to the stoaming
vesuel, where they are hautel by steam from the fiprst stage {lash tank and
freuh stemm of 1.5 kz/em® (125°). "he steaming of chips helps to remove air
and cases ay well as to have a uniform moisture of chips. The chips then fall
into a ohip chute wherc a conatant liquor level i1 maintained. The chipe are
druwn into a high pressure feeder which feeds the chip to the top of the
digester. A separator at the top of the digesier moves 'ho chips lounwaris
., and keep: the inside soreen slean, Liquor is urawn throvgh the screens and

.recirculate] buock through the reciroulation pump and pressure feelder., ''hite
liqusr and black linuor are adled to the 1igeater in the {mpresnation zone.
The cookin: none ia divided into upper and lower gons. In the cooking sones
liquor is drawn throush the sscresns and then passed through the heat exochang.r

and fedl bagk to the agentre of the digester at a point juat aobove the strainer
plate.

8y aliition of wash liquor into the centre of the 1l ester just above the
extraotion platau tne oooking proness is vtopped. Weak uash liquor frua the
filter washers is introduced into the bottom of the digester theredby envuing
oold blow. The counter-ourrent flov of liquor and pulp cnaures proper washing.

The pulp is discharged into blow tank from where ii goes for a hot soreening
(Memsson from Xnottur), There is u single brown stook filter. Rejects from tha
Knotter is wsed for repulpins. 'The uashed unblesohe.i pulp is stored in o pulp
chest and then procesced in o G/i/4/ll, multi-atage Llaaching plant.

vooking conlitionu in the Kamyr digestor are aw followss

Iapresnation time 30 ming.
Cooking time 60 mine.
ii-heating washing J0 minas.,
Cooking tump, 1€59¢

"uring the initial ntage of operation the impremation temperuture was
165%C. There wa: a Jood amount of rojects ani shives in the undloached pulp,
whioh originated mostly from wixel hardwoods. At present the impregnation
temperature 1s 125°%, Cooking chemioals ns active alkali are 15.0/ Na20 on
air dry chips (12 moi.;ture). The K.lio. of unbleawshed pulp 18 to 19. By
maint-ining the impregnation Semp. at 125°2, penetration of cooking liquor

into the chips is improved and tho resultunt pulp shows lower amowt of rejects
and Jhi"l‘la .

dy inoreasing the mmount of active wlkalt the Jield va3 reduced, The
impregnation temperaturc .ioes 10t seem to have much effect on the physioul
strength propertivs of pulp.

This mill has pot six puper machines making different grades of paper.
There is a plant for making rag pulp #hich iu used for almixture with the main
pulp to make bettor grades of paper in some of the machines. Thius mill has a
hizh wpued paper machine (maximum spewd 480 w/min.). The stook preparation
for this machine has hydrating wnd outtins relineru. This machine is provided
with a sise pregs. The printability of the finished paper is quite good,
Jomotimes IBN tag boari anl other pulp Woanis are aluo made: from this palp.




CASE HISTORY I
Paper production 60 tons/ uay
Pulping preceas 3nlphate

Types of paper made Unbleached kraft and wrappins papers,
bleachod writing -nd printing paper and boamic. ,

This mill has: a Panlia Continuous dizester and hal provisions for ocooking bamboo
and bagasse. Mue to shortage of bagesse and some operational difficulties in using

bagesse pulp the mill was compelled to use the following hardwoois in admixture
with bamboo:

1.  rythrina Suberoza gt)adup)

2, leacia Arabioca Jattle)

3+ Pararubber dcven Iraveleanes {Rubber w.ood)
4. uoalyptus Tlovulus (Jlue :um)

5. Hybdbrid (imecalyptus)

6. Albecia Teuvee (Aliasin)

Chipping of Lamboo .ani inixed hardwooids is carrisd out in tvo swamer ohippery

ani one KU chipper. OChips are screencd, over-sizus are recycled through a Jaffrey
iwechipper. T chips have the following clas:ifieations

by weicht
fNetained on 2 mesh 13.C
Pagaing throuc:h 2" and on 1" wesh 16.¢
Paaging through 1" an! on * mech 52,0
2apning through *" and on 1" amesh 15.¢
Pasaing throush . " and on 1,/8" mesh 2.0
¥nes and dust 1.¢

Gooking of the mixture of bamboo and wixed hardwood chips is ocarried out in
Paniia Continuous digester at 3.5 kg/om2 (140 pai) with a cooking time of 32 minutes.
The percentage of mixed harlwoods in the chip misture is up to 257, 15. of active
alkali as a2 ia (siven on 0.0, weight of ohipu. The permansanate No. of pulp is
maintained about 13 - 20. Cooked pulp is continuously blown through a discharger
10 a blow tank and washed in a vecries of three hruan stook washers (D.O. vacwm filters:
3oreening of pulp was done thiough three primary centri-screend with one seocondar”
soreen for hanilirs the rejecty from primary soreens., The aoccepted pulp from the
primary screvens is proceused through a set of oentri=cleaners, thickened and stored.

%ince the amount of rejeots hae increased, a tailing ooreen has been added to recover
the tailingu for use back in the dipuster,

The usual blcackiny system - consists of C/H/H. There is a 4th Hypoohlorite stage
for bleaching to higher brishtness. -

Pulp obtuined from the rapii contimuous digester prodably ocontaine oertain
oolouring matters whioch need oxidation rather than alkali extraction. Alkali
axtraction proauces a dark solour without reducing the permanganate number of the .
ohlorinatei pulp. These pulps contain substances which are mcat probably something.
other than lignin. This mill prefers the C/H/H soquence with caustic buffer in the
hypochlorit. stages. The pulp brightness is maintained betwoen 65 - 707, Inorease
of sulfidity from 18 - 25 increases the bleachability of pulp.

The uattle vood ;ives a comperatively denser pulp. The use of rubber wood
ie limited due to pitch protlem in the paper machincas,
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287 HISTOWX IIX

Papcr production ecapunity 69 ton: iny
Pulping prooesn Tul phite
Types of papar male Unbleached keaft and wrapping pepur;

Lleached writin: and orinting papers
(feom “abai srass).

This »ill hus latoh vertie:l Higesters making unbleachad kraft and weappings
paperis ‘the ru.=material constitute %, of pine ani 50" mixel harlwoods for
wanufucture of kraft papar. ‘this 0ill vas previowsly oooking hioruwnod and
softewnol tozether fully knowing that cooing thcae two spucica of woni with |
diffarent morpholosienl structure and cheainal composition nr~ unacientifioc,
- The ocooking of u hceturorenenus mi. tuce of chipu resulied in ovarecooking of
ones component ni unldercooxing of the other coapunant. ‘The pesulting jpuly
wad non=uniforw snd contained 3 lurse peceentage of dereeninsu.  Phis mill
hos saitohed aver to separato nooking of pine and mixel haciwoods. The intividual
pulps are refinel deparotoly $0 the Jdesdred froomess ani mixud in the machine

chest Lefore the final refiner. Tis mill is known for making a gool quulity
of kroft pulp.

The cooking wn&ttiqna for pine ani nixe! hariwoods are ac followss

’ino l‘.'oo.;l S xea fariu

Chomicala, ¥a20 au act, alkali 15 26

Timo to maximum temporaturc, min., N 0

Mme 1t maxima temperatire, min, 120 xo

Maxioum tempsrature OC 170 16%

“ ™alphility of cookin: licuor b 20

Pemansunate Yo, of pulp. 22 - 2, 17 - 20
RGHE b1

Produation capnoity 200 sonn iay

Mulpine prooess Sul shate

Types of maper anle Unblauche.s kraft, .riting, printing, Llesched and

wnblecoiic: multiply Louris

Thia aill ha¢ bateh vertioal aigestera. ior the leut four yeirs it W Leen
uzing {norvasing qunsititieu of mixed huniooiy. '"he nixed hariuoals ocontain the
following upeoicas :

1. Shorea obusta $Sa1)

2, Terwin:lin Tomentoas:r inhaj)
3¢  Cledstanthees Collimu Yarada)
4.  Ptarocarpus Varuupium Sijn;
2. Teotona Srandis 'fank

¢« Bowvellin <err Salad
Te  Dalmaliu Xalabarioa Jeaul

l'owt of the harivonins obtidned in this mill are in forw of woantlinss from
the nau milla and eff-cuts, tuintei stumps, ruots ani orooked bolts. The averge
dersentase of moiuture of hanivoois i3 13 4o 40,'s Some of theae wools ulso onme
in forw of logs which are cut to wanll Dloovs by bunit snw manhines before fesding
%o the ohippers. ‘ere ure . mmber of obippesrs rudervei for chipping of wixed
harlewoois, ‘theue ohippers are of Voith aml 1=f) type. “or the chipping of mired
bariwoods a few nijuoctmunta of the clearnnca bety uan knife andt ddve nre maile,
Yor ohipping of baaboo Voith, Ki' and ‘izzer ohippury mre wsods Chipping of bamboo
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in i er chipner fa most efficient. Tho chim of bamboo anld mixed harlewoed:

20 t0 the auae belt comveyor and sorecned togethwr uni sont Cor storage in the

chip vilos. e over sizen af the. chip atxture wee fed t0 a set of orusheri,
Thess orusheld over .izes arc chiprui in a  amall rotary multi-knife disn type
chipper of Voith destme ™M chin obtadn... from ovor-sisce 50 to a separate sido
Prom where 4t 3 fu; 1o he .izosters only for kraft mulping.

™e acceuptel chips from sain cship flo. are ugol for pulping of kraft pulp.
The pulping oonittiony are as foliowng

Lelle an lin2e 11.5 % (Code ahips wusis)
Lirwor to chip rutio 362 3 1
*irst atewain: up ¢ 1359 = 1 hour
at 135°(: = 1 hour
Tecon.i utcaaing up to 165°C - 1 hous
at top oreciure = 1 hour

Nrent Reating 1 uiel ull throuch=out the onoking ayole, Temaan.moute No.
of puln ia maintained at 92 21

The »ulp in Llown to « Llow tink, tfter hot acreaning on Johmisson screens
1% 14 wavhed in & sories o0 thres rotary vaiouw filtery, then screene! in
Triabuy unreens, pa.ve; throurh & sc00 tnule an) finully elounc.i 4n 4 serieu of
oentri-cleane,r wiits, Me clewmet puly free from ghives anl soreeninss L utored
in a pulp chest, Senting fa done in a4 nweber of bateh type hollanier beater.:
followed by Jortan retiness, Usually for making orinury kraft paper for uue in
the cormgatin inlugry the ritio of Lmmboo to hnrinood chips 14 maintefnul at
70 to X0y Por aaking wbleehod wrapning sipers of 30 to a3 M2 the preportion
of adxud hardiovoly ia inareiscd to a saximua of 60 Howcver, in onier to wike a
pulp of GO,” mariweod o 40,. Lun0o the mixci Lor.wood 13 cooked in uuparate
Al geuters uiin,s sho saae vovking conditions us for mives chips. ‘fhe plp of
apxed hardwoois 1s blown to a separate ulow tuuk and proausaedt separately for
waghing an.t yereaning, The soreene.! Plp id wtored {n ueparate chust. There are
Vvo refiners (stock-nakers) for beating this pulp only. The partially refined pulp
is stored in a pulp cheut, e P1tly beatan mulp 14 migel witlh the sain Loaten
M1y in the tntcemmoiiate Mlp cheat. Uy this var the main mlp flow oonafstin, of
hariwoois to . waxuimun of ¥: i3 maintaincd ror the nther nanitines. Thiu floxibility
of eperntion is josaible wiern 4 noparate flow line {4 maintained. This flow line
1u aloe wsei procansing sine pulp whioh 13 usci in the pulp furnish of nome of the
Sauparatively :tirvngor kruft mip. Mue to acute shortess of Lamboo daring o few
aonths in this will, wiv.i hardwo0is wnd Luwnboo in the ratio of JC to 20 have alwro
Leen uged, Although the streazth sronertics .oy alemate the runnnuility of the
papear machine . ith :sueh "gh nercentare of Mardwoods wiss not atisfactory.

#or Llewshavle sralug, wixed harixools ure sunerslly not ugel in thiu will,
Only n fo.. ucleatod varfeting of hurtsea.ls of 1ishter lenzity have buon used up to
2 aaxaiwm of 15, T raxson fo- this limitation is the low fulling strength of
the Llesched hirtwood Mminse  sawdiiva, the abusnou of ige prusx in the meochinen
waking Llanohed radey of MMDOY anc boa o loes not wllow ume of Jonse hariwools due
o their {nherunt peupevty of posgesnsinge Cluffinoua,

Salwalia Tindaburdc (“wiud), waich has a low denzity ani favourablu oel}
wall/lusen Jiametor retin 12 wam! alony with bumboo Por making blesohed raisan of
POpers  3emul pulp o bm aauily Lleachiod un racuires light loal duriag beating,
It has alwo hizher foliing atren;th, which ma:ou 4t suitable for bleached sriies
of writin:: am i peintiag paper, -

y




The nooking contitions for uleachalle pulp
,hemicals as a2 ietive Alkali
First steaming: Time to L35%C, Kin,
Time at 13590, Rin,
‘"iae to 165°9C, uin,
Ume 1t 1650(2, in,
;. Sulphidity in cooking limuor
dips to liruor ratio
Heating - Tireat Staaming
prmman;anate no. of pulps

vt stewwing:

Neachin: 1 anrried
. wrdctness of 7%

STty v
roduction eapacity
Pulping proces:
Type. of papar mnle

?1C tona/any
Talnkate

kraft naper,

out in 4 staren of o/

wWlég

17

66

&«

)

X

m .
15305

1541

Ji/M suruunae to Zet o pulp

Mire paper (wdtine an printing) wnble:.ched

This mill hau a “drle Mich wpwed Piper machin: runndne <4 & aa imwe el

m/min. 10 to 15, Mol harinoo s in
e mise ! harivaod:s mainly aonsgst or
1o Soruelldn cerpats ("alni)
2e  Shoras ratuita (“al)
2. Jerminalia tomento o (fuinieg)

Chipning of bamuoo
Kl chippar,

14 aone 4n 3
The haricool ehipy

sroportionin: of Lanboo ani mi
ratio of number of ehdppur: for bLamhoo ang I
3ce as Jolle..,:

hbove 1¢ 1ansth

2bove 172 upi bolay 1v
Above 1/0 anl helo. '
Selew l'.’f."

p oY

2.9

“hips are wiuhed bYofore
tc molurn tatoh vurtjoal
wiblonohel kvafs pulp are

they are utore: in
sigmberae T cooking

auiytn-e with Linaboo are

sunar ohippery. Hemavoots e
wix with the wuboo chin in t
oonveyo:r an. the whelu wixtur: &, ‘Bruencl in vibrotory ani
<o haedwon] olit g
MNuoo g,

used for jmlping,

chippeu in tio
# main chip belt
rotacy 80r enie ™a

s contrullad rouchly by Lhe

Yhe ohip: olanaifin.tion

the ohip adlo. They arc then Llown
coniiticas for Both bloachuble am .

Same el v s Pollowss

. Chemfeal s, 1a20 active alvuli 13,5
Hieut stemmin;: (indircot)
Thac to 135%, win. 120
Teme b 13593, atn, 6
Hecoml atomeings (iirect)
Tiee to 170°C, ain. o0
Tiso at 170°C. ain, 15

‘e 20 lern ileestera, each of 150
Sooking oycle contrelle.t very

H3 capacity, are well instrwmented and the
ancurately,




M) washing vysten comsiits off I Yamyr filtors. .wojeots (uncooked chips)
are removed by a “uonr knattor Uafor, drown gtock washers, e sorasalng syatonm
f0onsiats ol two=sti:. tentrifuzul seececna snd tha percened mlp “inully cleared in

@ J=ataje Lirl centii-clenncry i thon thickenei -nd atored in a pulp cheut,

P bleaching nyatem con fob: of three atages dth 6/ seouenes. The pulp
brightness i: waintiined nt +¢0.  Bentin: 4. corried ant in two ntazes, first .ith
thruc Jones njoustie luve rafin. oy Chgrntins) mni later with teo Jonow Najustic
rofinerc with © oan, Lors.  The naavine 3o mm itk nrevdurised headebod ant
suetion piakeun veran romont,

Tnds mnchine s Ticod 0f Qs Wint 4o b run on bankoo sulp wl suoh o high
noeede  Initlally theee v Sreeaent wrenks and Cine iepouity dn the soconl and
thirt pressess 1L wis - {vrienlt %0 run with lov basis L «ishi and hi:h opeed.
Addition ol stureh in utack pevjaretion crates duont elininated the pokeun
proulom,

fdadtion of nived hiuwwooss wee supposed o cause cortain aeposits inslde
the heai Lox which creutes sertain fluctuations in tha head=box presauece, ‘The
cwatdty of learitonds wag 1imdtus ind aally only to 57 uf the toledl ching,
Alber erpuriensing theuo 1iffienliics it wus peoposied 1¢ o for hipghur x.eoentage
ol heriwoods,  ‘the avera.. Sreceatams ol hamivonug wset now 2 10 and 15‘: for
bleashed ani unble she i vroic of payers rospectively,

Produstion copacity ?1C tony/iny ’
Puloding mwces,s Grouni-womi, wulphute an. cold caustic vola (U6
vt‘t:,:m al pa:u}r luaIH N‘l.-o':.’print

This will was ucing 60, of meehznicil pulp Frow Soswellis Sereata (Salad)
end 40" kradt puly 'rea Tenlroesliaas Ttrtctus (.?;‘nmboo). Ths #3111 has Leen cxpanded
from 3C,000 to 753,°0C tons/years It ciall now usw o furnish of wechanical and
00l mnustic soin (WG] pulp fram Salai sndt other hemd.oots and chesical pulp Crom
Lwaboo, The typeu of h.iiyan., sacies wey fop HCN pulping unit arc

1.  leaecin furdculitomin
2, *luizzie oprocura

3. Sasnisa Cdamia

4o Gloupyros iie)onoxglen
5¢  lelin Aueicroh

6. Pithmxmliun SO
1. oinei.na nis

de  lamainaliu o june

Yo  Tarminalin Tomentou:.

GO malp ould p'mvbie 1, of the total Numishe

‘ebarkii rreshly cut lozs are Lai to o ypiral ohipper to out to s chip uise
of 25 um. wiith anl 3 ma. thiokneu:. Thip screening ant re=ehinpers have osen
onfttods Shipu acn pnewsatioally comvigci o oither the storage 0in or Jdireotly
to the rotary sperical digester:, Hor fuprecantion J 4o 5, [0 solution at high
prevsure will e civen dn the dizesters,  Gdng type sereons are fitted inuide
diteuters Lo ceiave axcesa licuor after impmremation. There is a live battom bin
to collect thu ireated chin: froo whure ohips am aconveyed at 1 constunt raty to
the .iine refineru throuzh o ii:trivution anl metering Jevice. Chips nre refined
in %o stages.  Theee APe tiw Diofmary reliners anl tvo ueoowlazy mofinersy,
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After ashing in a rotary wmowmm filter the refineld puly» 1% soreened by centrie
fugal soreens and finally cleened by a J-staze oentri-oleaning system. The pulp
1s then Lleached with Caloium nyposhloriie in towers. 3leached pulp i3 then
processal in the ceatral stook preparation separately.

SARR JOLITORX YII
Production capacity 100 tons/day
Pulping proocess Fxaft and coll caustic soda (COS)
Type of paper male Unbleached kraft, printing and writiag paper

This aill which has a capeocity of 100 tonn/ilay usas bamboo for the kraft

" pulping systen ani uixed haniwood for the oold cauatic woia (205) mlping system.
T™he 0old osustic sola semi-chemioal pulpine plant hey o capacity of 15 tons pulp

por day. The basic squipmentas aure suppliel by 3prout aliron aui Co.y lno,,

USA, the rew-materials used are - '

1. Joswellia Serrata
2,  Adina Coniifelin
3. Mangifera Initea
4. Jdombax Halvarioum
5. 7enes Oranlis

6. Cagurina

Deberkod wood 4 chippad in conventional dise chippery to 15 to 2! m,
chips sise wnd stored in chip silo., Chipo are mutered by rotary tuble fesder
and hy meuns of i pnewmatio oonveyor foi to a S..i. frantionator vhare about
20 oauutio Lyv 4s given. The match atiok wise chips from the frestionator
20 to a woaking bin whish works as a oontinuous ixpregnation vesssl, Wurther
ocmstic lye is uwliod to the soaking Lin alon: with ohipw. ‘e folliolnz are
' the eendition for impregmation.

NalH on 0.7, ohips 6.

Chips %0 limwr retio 119 ‘

Astention time 1 %0 2 hours

Yemp. Ambient teap, (30=490%)

Impresnated chips at « anonadstency of 4 to %5 \re conveyed by asans of a
pwsp 30 & uiainlusy ates)l rotary drainer from where they ocome out at 15} conuistenay
and defitred by moans of a aingle diso refiner. The stoock is deluted %o 5.’
consistonay an! further refined in & twin flow precsurised refimer to 25 t0 35%7n,
T™e pulp i then vashel in & vacumm filter and Jrocessed throush a ountrifugal
sereen. The soreened pulp is thickenel and stored,

T™e mill hus usea thin ON° lp in the manufsoture of Juplex liner bomrd
Wy means of a seconlary heal-Box on the ¥.G. Machine,.
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Distribution of Ru:!uood's;nciu Ocourring more requently

Name of species

Terminalin tomentnsa
Thorci. robusta

" Anogedaons luatifolin
Nospyros melanoxylon
Ralhuoa latifolia
leintanthus collinus
2eotona graniis
Pleraonarpus marsupive
Joawellia sercata
Lagerstroemia parviflor:.
dylia Ayloearna
Synsiziun oaminug

buchanonin lanzon and lutifolia and
anguntifold..

Lianea grandis

Terainalia chobulu
Johlaichere $rijuse and oleoca
Mlbergia panoulata

.nblica officinalis

Schrebern saieteniodies

0thor wpeoies having leuc than 1)
volume to0 the total

Total

e ————— s N

,'.yolume 10 the total volume
“—M

13.1
11.0
10,6
640
Sebi
97
5.0
4.t
249
2.8
2,8
1.7
1.7

1,6
1.4
1.4
1.2
1.1
1.1
19.2

100.C
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Statewise Dutrivution of Poreets wior Jroudelcaved Wpedas

Mreuts wier Lreaie - Toreaste wader Mreale

wane of state

laavel .eeis (area
in 20, alles)

leavel woess

1. ‘alhra Pudeah _
2 lvean, exolwitng ¥
Yo H2RA
4o Jher
3¢ Tjarat
G Eahareshirs

Te Juwsa anl Yashair

8, Uerela .
9 tuidhyre Prelcah

10, Kaires |

ile Rysere

12, Orissa

15 Uttar Peadesh

2632
1740
18773
12)36

6607

230

7963

TN
254
1337

5335

sE3383

M58

100.(,
299
100.0
100.0
300,90
10¢.0
n.)
%00,¢
100,0
10,0
100,0
00,0
6.4
100,0
”
M)
300.0
%.) i
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Proximato Chemioul :malycin of Uiffurent Hande.aoiu
Xind ot wocu: Specific ‘e and Ash freu
cravily Jens Lionin
aolublility )
(4) (%)
L
9. Itrictus (T.wahon) 0.66 o 3ell 27.85
Shorea .otusta ,.3”1) GGl ’ 6.00 uo»
MWuwellia Sersnt, (:’xtlusl} 0ell 4430 27. 3 |
Sadeaiia inlaveri~a (Temul) 6,37 250 23034 }
(rowni = ;) |
(r‘m‘) Qe J9 do 20 ?7. 22
'uﬂﬁ-‘.’;“llb !lyﬂl'im C.T1 ¢ ¢ .2
Tectonn O wmily {Twnk) 0G4 TeAC 2.0
Nminalia Comuntora {3ija) 0.7) 10430 27.40
Piomnpsows Tomentnun (“umdu) 0.61 - -
(voktot) 0.42° 3.6¢ 0.0
Ouvlina irboren ("embdhari) 0.43 4. -
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CASE HISTORY /17T ( wat Africa) Pilot Claut trinls ouly.

In s o8pes adll in wizerin, the wctkor, in sonsulidng capeidyy hnt aniestasen
straies of posadniliting ¢f St lizine vartows Inliguaocns handeosin Cor pulp anl
preper andinee Mis o will had o Call alelse ! odlot prast Sov pulping teinds Lith
A odDaCiwy ol Y tor Lwolay.

The Teopic.l | vouucts Inciitul. 1 e and the douwrsl cacereh Institute
of Arerin hive sludhe womimber of feab Yrtean hapteeada ) ansess Yheir sulbability
for pulpin o e onky neesr aill o cdceria siteadsd dn Feary State ju FuC miles off
from ARe Gonit Lo hcamt the ot o fapescter alp da too Mich for sooromic uae in
the willy Hence tuo sajor 'ariuwods, wilen are aveilable rcsr the paper mills and
.west suited forr rulping toiuls ser. selectel nad pilot plant trialy aonduated,

Tmeline caiore i nakiee c € Coth Doutere Yok bat hes becn plented ang gToar
in YiZzeria ool other verba ol st PTden Jor gy yeors SRote A do ofiely weed g
fire wmo0l, T3 fure Tewns G 1,01 i,

‘nobher caeoies 1 Umainalde Capreyg chieh o rative of Jesd Africa. e
owor: hory a3 odv s bednle coddsate D Sac L o000 caniity o) pager can Lo oarsie Do

13 LR A R 12 BT T SN | R TR T
Whe Mo Chuene i, e fodles o
~raling e ubervn
et a— cpenafntinmtun
CLUM Wi uily e 1.0 1,132
[ RS SINTTR ST TN Lot 270 Sel 21
Pel) oualt thacuriaa, nie 0003 ColOROY
SOAMRET ARG LGPy M AL (e 25C
- . St ) \ . . - "
demadty (100 wrdabare) e o6

Preshly cub loge ol Vemainalin Turerba ond Tmelins with a nolotvre convent of
30, are cut fn uorotary L.e cadzper 4o 25w aiso chin lengkh o) coreened in a
two=ioox viwretory soreen. Tha serepted e™ips e oharge ! o 4 gumbidng tdpgestor
ahtY & emneeiby of L g Laeuldng, om0 1632 0% Dhe coeking oonditioms for
the dndivianel sonds sare as Jollowe:

Yre bt tookico toroition

Jaelina Ls _Superta "
rebive alkall, sac0 1 15 1)

raL i Peane O 158 168 155

™Mue Lo ceach mai, teare, win, ) o) 6
Y4me at mox. tewp.,nin, 1o 120 120
.. Sulphidity of white licuor hy 3 ?)
Chips to licuor ratio ISR 1313.9 113.5

The pulp is wlovn - the ent of dipestion lo & di_ester pit, which tu aluo waet
Jor washiar the mdpe The il 40 squipped With an intarmesiate Lloor of verforatwi
copcen olates to dewater the: pulpe 1t 15 thew sorcened in a Johnsson vior:ting uorecn
and o Giffar centiifural sereun an! tinally wwched in a rotary vicuum filter. The |
gereena! pla i Sarther cleancd in a threcestage cuntri=cleaner system ani linally
et lops are pade in o deuncesing filter, with prese rolls. The continuvous mulp sheat
i3 further doviimel Dy & pulp press consiuting of 4.0 superposed pressing rolle.

Mo elt and tha sheet lyir: on i are leat througch rollers and are wovel on to a
reeling machine,
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The teats on pulps of the imliviuial chipe 2s well ay a mixture of aqual
proportions of both are given in mable (0).

About six tons of pnlp uere mwle and processel in mill smoale triml in the

refincry as well 1.5 the pipor machine with « capaoity of £0 tons paper production
per day. wring the will trinl ol about threc hours, only tso houra werv with
the in'ipgonously maie pulps.

Tho pulp shown! emsy beatability and the machino oper.tions did not show
any anormal results. The pulpe are benten to ubout 4C03X in a wet of two conical
refinars. The trial showel that theue harivoods ure quite suitwble for malp and
paper making for Lluached anu unbleached ;rales. Althouch the ilre length of

the «ooiw were short they showei riccllent utrengzth pronorties exoe st the tuar
.resiutancoe.

fiencril Imarusvion:s of Pulp ani Pa “nlustry in fustralia end Ja

The autho. had recently becn on 2 ytudy touwr of pulp and puper irduatries in
the alove two countrivs. Some of the general ob:ervations have been noted below:

£y !!21 &g‘ !

The oxisting pulp mills in Justrslia are utilizing only e part of the mlp
00l Tegources of the ocountry. At present six wille are pulping ocucalymus,

(n)  Australian “aper Manufacturus, Faryvalae, victoria - Kenft and NOSC plp.
(b) ‘ssooiatol Pulp ani Paper Mills, Burnie, Tassania - Soda amd COS mlp.

(6) Australian Nowsprint ¥illa, Boyer, Tssmania - Crouwndwood, cheni-ground
wood and CC3 pulp.

(4) AP, Port Huon, Tagnania = ¥83C pulp.

(o) APPH., Wesley Vale, Tasmania - CCS pulp.
() I, victoria = NISC ana €GOS mulp,.

The esucalypt and acecia spcoies used for pulping by various mmtq are
nte. followss

APH., Naryvale = “,regnana, ., Cupitellata, 3. obliqua,
“eouzenioiles, . muellariana, ".consideninna,
Fe.siaborl, "I, fasticata, L.lelezmtensis,
2o viminalis, V. Yaliata, ".briigesiana,
and “.cypellocarna.

APM., Port Huon= T.obLli v:ua, S.regnana with minor amounts of
Ze.glotmlus, soania lenlbata and “,delagutensia.

AP, 7. Jelegmtensis, l.obliqua, \l.viminalis,
Ceamyplulina vith ainor amounts of =, reynans,
B.Oﬂt&. and Aomoia dealbata.

A%, elwgnang, L,0bliqua, .delgatensis

Ssorgons: Z.repnann uith sinor weounts of .obliqua,
Eoﬁi'l.@‘@ﬂli‘. seniederi,
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"apers in which these pulpe finl veo in substantinl quantities are = «riting
paper, printing paper, lincr bonris, corrugating medius, wrappi.g paper and
newaprint,

»ithin a range of ‘ncalyptuc pmlp yield is founl to decline with inoreasing
basio density. 4 - 6 older woodl of 4 apacies of an individual tree has higher density
than young .ood,

Henoe Australian pulp makers have been extremely choosy about the use of various
eucaplyptua differing in lensity. Until very reocntly they were roluctant to meke
use of certain varictics of hizh density und overmaturcd eucalyptus. The practice
in Japan to uge all varieties of wood chips imported from Auwstralia baa stimulased
interest in those specica which .ore prwiocasly considered euitable for papur-iaaking,

As in Japen, se aluo in Aduatrelia seperate refining of eunnlyptus pulp ani pine
pul) is pructised, The ocommon practice in ‘uatralia is to beat the hariwood pulp to
2bout 200 to 150 C%¥e This iu Jdone to got the Leut strength and surlace properties of
papire  1n ordsr to gat ood runnability on the paper machine roft soold pulpe are wiied
to the furnish, which ulio suorove drainage, wet strength an!l tearing resictanoe of
paper.

dupen:

‘The pulp aills in Jupan wre u.ins a wide variety of rauematerial. roaging from
douestic harlwooli, rei und olack pine, upruce, douglas fir, humlock, euwoulyptus,
Lavan, ruiber vocu, It s commen to fial a range of Julping processes in use in
the «ame will promises ani 2 viriety st ppers. ‘This diversity in rawssaterials,
pulping procanies ant paper Proiuacts = allows Lost opportunity for utilisation of
sixed palping, bluiling of pulps for the apmopriate end uss. Jopan has been forowi
to uas ingreasin; quantities of hasl.ools which are pulped by alfute, H33GC., CO7.,
methois. In 195 no hariwoo! vas vsudie mlp wood 1 Jajan. Gy 169 har.ixooa ani
80ftwo0d wure ooncumni ia the rotie of 50 to 42 peroent. They haves _Puat expardienco
in hariwooi pulping an: use of bhirdwood of mlps paper saking. In many caues paper
18 tade with 6C %0 100 pur cent hurdweo: sulp furnighei. The mlp is very 1ightly
boaten to a £ of 350 to 23C 4n or.or that the drainace rate aLi the rwnability
for .3t muchinew ar: not Lamaired,

. Jepanese pupor inlustey 41 reluctint to bewt hardweo. mlp 40 a lov Craeencas in
orler to have voi Muontion atability o poper.
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