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in the course of last two decades, Sugar Cane Bagnese
received much closer sttention an a potential fibrous-raw-
miterial te the Newsprint Industry as there was growing
evigerce of encouraging progress to mtore and depith Bagnse
by an economic process and as thers were favourable prospects
to produce high yield as well as low cost pulps from well
depithed Pagasse to furm the Newa Furnish through adaptation
of processes familiar tc¢ 4ke wood pulp industry. EBarlier
approachee to stors freah Lagasse in balaa with or without

prior depithing have Leen practically abandoned in favour of

- more acceptable and economic forme of bulk storage os deve-

loped by Ritter, De la Roza, Vulen’ine and Rietz, BEven~
though the Ritter style to store bagasme In bulk, using lactic
acid bdactserial culture s medium, was developed on a commercial
acale ae early as 1954 at the Ngoye Paper Mill in South Africe,
the merits of this eystem over other forms of bulk astorage
woere not fully recognised for nearly a decade thereafter,

Just a few years later, during 1957, De la Roza developed

& bulk storage for Bagasse at ihe Technica Cubana Mill in

Cuba using water apraye to wet the Bagasse in storage and
Bulldogers to form the pile and to increase the degree of
compaction of the material in the pile. The Valentino and
Riets ayatem of bulk storage, which were developed thereafter,
were more or less extensionc of the De la Roga system with

the exception that the Rietz aystem adopts wet depithing of




inganas ahead of the bulk sterage and uses o preservative to

arreet decay ot slored Bagasse. Irrmaspective of the over-
riding marita of one system of bulk storage over others, the
toctnc-econonic advantages of bulk storage over the storege
of Hagacse .n balws have been recognimed and accepted.  Simul-
‘aneuus Lo tne developmenta to perfect the Bagasne gtorage,

. remandous efforts were deveted to develop suitable methods
an well as eguipmanti to upgrace bagasse in one or two stages
Ard ko recover the Pith fraction. A host of horizontal and
verticnl Depithers were developed to handle humid (2% Mosst)
and or wet Bagazse (1074 Moist) =o ap to permit single or
multiple stage depithing. lnvariably, the wet depithing
circutit included ntanderd equipment such as lydropulper,
I'rainage ~onveyor and Dewatering Presses besides Depiithers

of horisontal or vertical design whilet the moist or humid
depithing cirecuit included either horigontal or
vertical depithers and¢ ancilliaries to handle the major
fractions nf Bagasse. Most of the Depithing Machines have
proved their dependability for efficient seperation of Pith
and good yield of upgraded Bagasse although in some design
power consumption has been relatively high than in others.
Another wet prcocess which was developed by Dr. Dante Cuei,
over a Jdecade agc, for ccamerciel service at the 3an Cristobal
Paper Mill (Mexico))ampleya Hydrolimpia and Hydroseperator

to clasaify and seperate the major fractions of Bugasse
besides Dewatering Prasmes to recover upgraded Bagasse and
Pith. Eventhuugh tall claims have been proferred by the

procoters cf different depithing syatems to justify a system




of their own choice, a well designed closed circuit wet
depithing system employing equipment developed by one or
nther deaigners in combination with the Ritter system of
bulk storege should provide upgraded Bagasse of about 88-90%
fibre content based on an yield cf about 58% fibre and 24%
pith from dry whole Bagagmne. It would therefore be safer
to conclude that depithing of Bagaose has not been a major
obstecle for large scalec utilisation of this fibrous rew-
matorial. About the time when purobleus associated with
Bagaese storage and depithing were receiving due attention,
the wood pulp induetiry was in the threshold of tremendous
activity to develop processes and equipment towarde uti-
lisation of saw-mill alabs as well as a host of medium and
high density Hardwoods to produce low cost pulps of accept-
able quality to the Newsprint industry. As a result of
these inveatigations, convincing processes were ostabliched
to produce straight mechanical and mechanical type of pulps
a8 well ar semi-chemical pulp from Hardwoods like Poplar,
Aspen, Birch, Eucalyptus etc. The Newsprint Industry used
& judicious mixture of mechanical and mechanical type of
pulpes from Hardwoods to replace all Ipruce Groundwood from
the conventional News Furnish without in any manner affect-
ing the runnabllity cf stock in a fast running peper machine
nor the quality of Newsprint therefrom. Invariably, where
sami~chemiocal pulp from Hardwoods was available, the industry
preferred a blend of mechanical and semi-chemical pulp from

Hardwoods to substitute Bpruce Groundwood in the News Purnish.
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Phis phenomenal success with Hardwoods %o produce & quality

of low cost pulps, of near comparable properties to Spruce

groundwood in strengtn, opacity and brightness, influenced

ro:st of the Investigations on Bagasse pulping since it was

woll known that the fibre characterestics of well depithed

Bsramse cliosely moutched with that of Hardwoods in most

respacis.,

Furthermore, there were favourable indications

vhat 4ke itefinor Method or the Semi-chemical pulping tech-

nique ezteilished to julp Hardwoods ®ould be adapted to
P

procere Lagenoe and to produce low cost pulps from this

HOUTCH

Trus most of the processes developed for pulping

Eagacae to produce low comt pulps were essentially based

on developed tachnology familiar to the wood pulp indusiry.

There approachas for the utilisation of Bagasse as a source

of pulp to the Nevsprint imdustry could be grouped under

ithe foliowing hearlst«-

1.

2.

3.

Straight Sulphate Pulp from prehydrolysed
whole Pagasse; und News furnish from
gemi-hleached Bagasss Pulp, semi-bleached
Spruce Sulphate Pulp and China Clay in
the ratio of 8:1:1 (Da la Roza Process)

Straight Sulphate Pulp from well depithed
Bagasse; and News furnish from equal
proportiona of semi-bleached and unbleached

Bagasse Pulps and {10% China Clay (Japan
Consulting Institute)

Semi~chemical pulp by N.8.5.C process
from well depithed DBagasse; and News
furnish from unbleached Bngasse Pulp,
semi~bleached Spruce Sulphate Pulp and
China Clay in the ratio of 8:1:11;
(Aschaffenburger Process)




4.

5.

6.

Te

9.

10.

-
g

Semi-chemical pulp from well depithed
Bagasse by the Simon-Cusi Process;

and News furnieh from semi-bleached
Bagasse Iulp, Spruce Groundwood, Spruce
seni-bleached Sulphate pulp and -china
clay: Ratio of furnish 74:14:5:7;
(Simon~Cuei Procass)

Refiner Mechanicel and atandard Sulphate
pulp from well depithed Bagasse; and
Newsp furnish from semi-bleached Bagasse
Sulphate and Refiner Mechanical pulp
from Bagasse in cquai proportions;
(Crown Zellerbach Corporation)

Refiner Mechanical Pulp from well depithed
Bagaese; ana Ncws furnish from 65-75%
bleached Mechanical Pulp from Bagesse and
35-25% memi-bleached Sulphate wood pulp;
(Crown Zellerbeeh Corporation)

Refiner Mechanical-type of Pulp froa well
depithed Bagasse; and News furnish from
65-75% Mechanical type of Bagasse Pulp and
35-25% semi-bleached Sulphate wood Pulp;
(Crown Zellerbach Corporation)

Btraight Sulphate Pulp from well depithed
Bagesse; and News furnisn I'rom bleached
Bagasse Pulp and Spruce Groundwoed in equal
proportions: (Karlstad; Sweden)

Mechanical type of pulp from well depithed
Bagasse by the Thermomechanical Process;
and News furnish from a substantial % age
of mechanical type of pulp from Bagasse and
Sulphate wood pulp; (Defibrator Process)

Mechaniocal type of pulp from well-4depithed
Bagasse by the Peadco system; and News
furnish from Mechanical type of pulp from
Fagasse, Spruce Groundwood and Spruce Sulphate
Pulp in the ratio of 8:1:1; (Peadco Process)
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Theee different wpproaches as well as the future possiilities

of Newsprint from Bagasse are briefly discussed belowt—

11 Bagange Fewn Dy the
De_)a Hoga Processs

Nearly 2 decades ago, De la Rosa proposed prehydrolysed

Sulphate Pulp frcm ¥Whole Bagasse ns 8 starting point to pro-

duce Newsprint from all Bagasse Pulp.

Later, this proposal

was given due ronslderation by the U.9. Department of Commerce,

Naticnal Buresu of Standards, Vashington D.C after extended

investigations on the quality of News from this source.
The department of commerce report dated October 1, 1952 shows
ihe characterestics of News from 70:30 Spruce Groundwood and

Sulphite wood-pulp as well as from all Bagasse phlp which is

reproduced belowie-

Bagasse Nevs Conmercisl Jews:

Basis veight: (1lba)
24. X Sb" ~50° L )

Csliper:1/1000" ee
Burst:(1bs/8q.in) ces
Tensils strongth:

(" strip)
Machine ['irection: ove
Cross Direction: cee

Tear: (grams) M.D ..o

Opacity % cee
Ash %t ‘e

25.8
3.2
11.0

Je

2.
29.
43

00 =—=\w

92
13.2

[N

[N J

[ X J

32.5
3.5
7.0

2.4
1.2

19.0
2.0

90
0.24

Thereafter,during 1955, De la Rozs planned a commercisl unit

of 100 tons daily capacity and established the first Newsprint

Mill-=Technica Cubana--in Cube proximate to Jose Smith Comas

Bugar Mill at a cost of about U.S.817 Million.

This installa-

tion came for commercial production during June 1958. Off-
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geason as well as On.-season demand of whole Bagasse to the

~ Pulp Mill was drawn via the bulk storage symrien developed

by De Ja Rogza. The bulk stnrage yard was designed for a
holding capacity of about 35,000 BDT Whole Bagasse. The
Pulp Mill war desigued for an annual production of 25,000 BDT
semi-bleached pulp by a two stage digestion of Whole Bagasse~-
firet stage for water prehydrolysis at 16C C and mecond stagd
for standard sulphate digestion with about 12% active alkall
as Sodium Oxide and at 160 C--; and the instiallation was
formed with standard iumbling tvpe kettlea, brown smtock washing
system, jpulp soereening and siggle stage bleaching systems as
well as conventional chamicai rscovery station including
evaporators, recovery Burnsce wiih waste heat boiler and

a recausticisiny station. The 3tock Preparation station
included standard equipment; and the Machine House included
a Rice Barton Paper Muchine of t58"deckle intended for a
maximum operating speed of aboui 400 Meters/Mt as well as
standard paper processing units including an automatic
roll-packing device. The operating capacity of the Btock
ﬁrapuration ataticn and the Machine House were gdequate for
100 daily tonnes Newsprint. According to reliable infor-
mation, the yield of prehydrolysed Bagasse wes around 70% - 75%
on the weight of whole Baganme to the Kettle and the yield

of unbleached pulp wae around 66% on prehydrolysed Bagmsse.
Yield of semibleached Bagasee Pulp of about 65% brightness

was around 45-46% on the weight of whole Bagasse processed

to the Kettle; and consumption of chlorine to bleach the

pulp was around 5%. Pentosan content of the semi-bleached

pulp war in the low range. Semi-bleached Pulp wao refined
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to a freensus ievel of 30-35"3.R (425-360 C.S.F) to form
Kewe furnish with BS% Lagasse Pglp and 15% China Clay. It
was d4ifficult to procers thin News Stock even at the restric-
ted Paper Machine Speed of 200 Meters/minute. VWet strength
of the sheet was poor; and wet-end breaks were far too many.
Cporating efficiency »f the Paper Machine was extremely low.
About 3000 tora Newsprint was produced during the first 9
nonths of commercial production. The quality of Newsprint
was far below the levels predicted after extensive investi-
gations at the pilot plaut. lollowing is a itypical illus~
tration of iLe physical properties of this quality of

Newaprints-—-

Basis weight (Orame/M°) 54-56
Av, Breaking length (Meters) 2,000
Average Mullen %: 20

Tear in grame/sheet:
Machine directions 17
Crose direction: 20
Opacity X: 89
Brightness: G.E. 65
Ash % 11

Since the earlier productions remained unsold and there was

no prospective buyer, the situation was remedied by altering
the News furniah tc 80% semi-bleached Bagasse pulp, 10% Spruce
Sulphate Pulp and 10% China Clay. It was then possible to
improvs the wei strength properiies of the sheet, reduce the
numbor of breaks at thd wet end and gradually step up the
operating speed of Paper Machine &0 around 300 Meters/minute.
According to availadle information, local Newspapers readily

accepted this quality. For months on, reversal editioms of




o2 e

“Revolution” were prinisd in thia quality, Production also
steadied at atout £0 tona Neweurint/day. Pollowing is a
iypicul illustration of ‘he phyeical properties of this

better quality Newsprint Paper produced at the Technica
Cubana Paper Mill;--

Busie weighti: (Grana/nz) 55-56
Bresking lengtn: (Meters)

Machine direction: 3,900

Croas direction: 2,000

Tear: (3rams/Sheet)

Machine direciion: 35

Crouns direction: 35
Caliper: 0.0033"
Smoothness,sheffield:

wire elde: 130

Top side: 110
Brightness: §,%, 60
Ash %: 5
Opacity %: 90

Inspite of steady production at 60 T/day and total production
vas lifted by the Prees, the direct costi of production was
quite heavy. The will management as well as the Govern-~
ment thought it desirsble %o shift the production to 2nd
class writting and printing rather tham continue witk the expensive
Newsprint programme; anc therefcore by about early 1960,
Technica Cubana shifted to writting and printing quality
after nearly 2 years of struggle to develop Bagasse News-
print, S8ince then, Technica Oubuna has been produoing

cheap quality writting and printing from undepithed whols
Bagasse using singlc stage swiphate digestion; and their
yield of semi-bleached pulp is around 43-44%. Present
furnish for white printing paper consists of 75% semi-bleached
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Bagueso Pulp, 20% blesached eoft wood sulpuite and 5% China
clny. Freeriega of sicck &t the machine chest averages at
400 C.3.F. At the operating speed of 250 Metersfminute,
runnablility of stock at the wet end cf the Machine is quite
Ruod, Up to the operating speed of 300 Meters/mt no serious
handicaps have Leen toliced except increase in pick up at

the pregs section. Following is a typical illustration of
the physical properties of writting and printing produced

at the Technice Cubana Mill (i~

Basir waight: (Gram./!a) 5%
Av. Breaking length in Meters: 3800
% Mullen: 40
Av. Tear: (Grems/sheet) 45
Av. Brightness: G.E, T
Opacity % 86
Ash % 5

Average consumption of steam and Power at Technica Cubana
has becn around 15 T/T and 1000 Kwhr/T respectively. The
Chemiocul Reqovery Utation 1s reported to function at an
average chemical efficiency of about 80-82% and over-all
chemical recovery is reported at 73-75%. Assuming that
the levels of conmuiption of stean,powver, chenicals and
Bagasse have nct been worse during the first 2 years of
©ill operation compared to present day consumption levels,
and granting that well-depithed Bagasne to Kettle operations
vould have admitted the possibilities of producing Newepriat
frus all Bagasse Pulp,. would it not be correct %o

conclude that all chemioal pulp from Bagasse is aa expensive
furnish to the Newsprint Industry?
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11. Mewaprint fros Buggese
by _the A-Z ceap:

Aschaffenburger Zellenrtoffwerks of West Germany did
substantial work on Bagasse by adapting processes already
established to produce semi~chemicaul pulp from Hardwoods
by the Reutral Morosulphite Process. “Their earlier investi-
gatiors veres bawod on nominal mechanical depithing of Bagnsee
in two stagen—Tirst stage in Vibrating Screens and 2nd stage
in Hydropulper and Wet Screens to upgrade Bagesse to about
75% fibre conteni~-, prehydrolysis of upgraded Bagasse at
160 C uming water as medium folilowod ty washing of prehydro-
lysed Bugasse to eleminate extrectives and finee, 2nd stage

digestion of prehydroiysed bHegasee using Neutral Julphite
liquor of about B.5 pR at 160 followed by hot refining of
Brown Stock, conventicnal vaghing and screeniny; to produce
unblesched pulp of about 55 G.E brightness, preparation of
newes furnish from 85% Sagmsse Pulp ana 15% China Clay and
production of acceptable quality Newsprint at
8 speed of 250-300 meters/mt {n a Paper Machine. By the
above technique, yield of unbleached pulyp from vhole Bagasse
was about 36% on dry hasis. Consumption of cooking chemical:
wvere of the order of 80 Xg Sulphur and 300 Kg Sode ash per
BDT unbleached pulp. During the yeare 1354-55, Ascbaffenburger
produced sufficient quantity of Bagasse Pulp from
Rgyptian Bagasse in their pilot plant at the Walsum Mill
and cerried out a semi-commercial trial in ome of the Paper
Machimes attached to the Miesbach Mill using & furnish of

85% A-Z Pulp and 15% China Clay. ‘The Newaprint vas tried
in a Rotary Printing Machine of "Romenheimer Anseiger" to
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prove its runnability und printing properties. Bagasse
Newsprint which was used by "Rcsenheimer Anzeiger" for

their daily issue dated 26th April 1955 showed normal

porosity and oil absorption properties although its ope~
city was slightly lower than the specifications for con~
ventional News. Following is a typical illustration of
the physical properties of A-Z Newsprint from Bagasses--

Basis weight:(Grams/Hz) 00510
Breaking length: (Metere) ...

Machine Direction: 03530

Cross Direction: 0+ 2090
* Mullen: ses 28
Tear: (Grams)

Machine directions cee 22

Cronas direction: vee &8
Smoothness, Sheffield:

Hire Sidcz ses ‘)o

Top side: oo 120
Opacity ’ ess 88
Ash * soe 's

Since the A-Z process did not include a suitable chemioal
recovery system to handle spent lye from the pulping
station, thie process did not find commercial acceptance.
During the next 3 years or so, Aschaffenburger Zsllestoffwerke
tied up with Ritter for bulk storage of Bagasse using Biological
culture, added standard wet depithing equipment to upgrade
Bagsese from the Ritter Pile, discontinued the prehydrolysis
programme, considered the Mesd recovery system to handle

spent lyc from the Pulping station and offered the N.8.8.0
procews with suitable refinements. Eventhough the prooess
esconomy was more atiractive than by the earlier process,

the rentability of the process was not sufficiently bright
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to attract commorcial intercsts. It vas felt that the A-Z
Process with the prop~oed refinements would he better suited
to produce more repunerative quaiities like writting and
printing rather than Newaprint Paper.

Newsprint from Bagasee
by Simon-Cusi Frocess:

Thie technique to produce hign yield pulp from Bagaese whioh
was Aeveloped at th: 3an Cristobal Puper Mill in Mexico

employe the Chemi-mechanical pulping ae developed
for Mardwoods besides own processes to upgrade Bagaese,
impregnation of upgraded lagasse, fractionation of impreg-
nated material a8 cooked and semi-cooked pulp and Refiner

treatuent of semi-ocoked vaterial before the major fibre

‘fraction® are pnoled to the washing, screening and bdbleaching

ntatione, Essential feuturee of this procees could be

sunmarised as under:--

a. Whole Bagasse in depithed in two stages—
first stage in Vibrating Screens (Dry type)
and second stage in Hydrolimpin and Hydro-
seperaior/To advance the fibre in upgraded
Bagasse to around 82%; Yield of upgraded
Bagaose and Pith fraction on the input to
the ayot-m ie estimated at 60% and 20%
respectively calculated on dry hasis;

b. Upgruded Sagasse is t mixed
with sufficient volume of circulating Caustic
lye of about 40 gpl ccncentration to allow
good impregnation of incoming material with
the cooking lye, processed through a Retention
tower at about 4% consistency (Retention iime
about 40 mte),and thereupon through drainage
conveyor and Dewatering Proesee to relesss
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gsurplus Caustic Soda from the impregnatead
materisl such that the impregnated material
sntering Kettle operation shall not retain
more than 6% of itgfueight as free Caustic.
Yield of impregnated material on the weight
of upgraded Bagasse to the pystem is esti-
mated at 38% cn dry basis,

Impregnated material is cooked in vapour
pbase in a continuous kettle at or around
130 C for a short duration, cooked stock

is processed through Hydrolimpia and Screen
to seperate the long from the short fibre
fraction, the long fibre fraction (Bfibre)
is dewatered in a Press and fiberized in

a digec refiner to around BOOS.R, Fiberised

B fraction is pooled with the A fraction
shead of the Pulp Washing units and washed
Pulp io screened, centricleaned and Deckered
to the store system ahead of pulp bleaching
Station; Permanganate number of A Praction
ie reported as 12 whilst that of B Fraction
as around 20. The pooled fraction is reported
as having @ permanganate number of about 16.
Yield of Unbleached semi-chemical pulp is
reported as 66-68% on upgraded Bagasse equi-
valant to about 40-41% on Baled Bagasse tc
the Depithing station.

Unbleached pulp is bdleached either in one or
two stages using Calcium Hygechlorite as
bleaching medium. Consumption of chlorine
to produce semi-bleached pulp of ahout 60 G.B
brightness is reported as 5%. Yield of
semibleached Pulp on baled whole bagasse to
the Depithing station is reported as 8K.

and e.Formation of News furnish from 75-80%

semi-bleached Bagasse pulp,15% Spruce
groundwoud and 10-5% Bleached Spruces
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-Sulprate woud pulp witk or withoue china clay.
Baced on the furnishi ;atierm indicate’ aboue, commercial
triale have becn copducied 4r the Sen Criatoual Mill, in
Texas~U.S.A and in C. ada. m .o lptest trial was conducted
in the Lawrcntide Mili of +he Cons.iidai.ed Fuper group
early +duripg last year ueing u furnish pattern-~80% Lagaase
Pulp, 5% Spruce Groundwood and Sfbleached Spruce Kraft
and udovl 30 tonu Newepriit was produced in & high ospeed
machine, Follawing 1s = tysical (llustration ol the

pavsioal properties of Newsprint un which *Lavcih Metro-
politaine" wae prin%ed on Znd June 19703~-

Bapis woizht: (Grama/mg} ces 56
freakirg length ir Meters (Av) 2140
Mean Tear Factor: 4%
caliper: 0.0034"
Brightness G.K: 60
Opeacity: 86

Ash % 1.6

Eventhough the Sau Criatoval Mill bas boen in vperation for
peveral years now @n. ihey have siepped up iue capacity of
the Pulp ¥ill to neer 150 daily tons, they naeve not yet
installed 3 chemical recovery system to handle apent
lye from the kettle operations. Hal they the facilitien
of & chemical racovery system, they would have realised

the tremendcus probleme aseociated with the recovery of
spent lye frow tke scmi-chemical pulp ac well as recovery
of chemicals from npent lye. Furthermore, expansive
depithii, technique employing lydrolimpia and Hydroseperator
may have to Le substituted by conventional agqaipmeunt

80 far developed for wei depithing should storage of Bagasse
in bulic take the precadence over bale 7torage and expensive
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operatione are to be avoided from the depithing circuit.
in mhort, the technology of sexi-chemical pulp by this
technique appesars to be more complicated than by the
improve . version of the A-Z process inspite of no tangible
benefite either to process economy or to the quality of
nni-chemical puly.

Newspript from Bagaspe
by the C-Z Procegs:

By abouvt 1950, the Crown Zellerbach Corporation ini-
tiated a joint developyont prograume with the Hawalian
Sugar Planters Aosociation to determine which grades of
paper could be commercially produced from Bagasse in the
lawaiisn Islands. ZZxtonsive investigatione were conducied
to produce a wids range of pulps from Bagasee including
chemical pulp, semi-chemical pulp, mechanical type of pulp
and mechanical pulp by . processes familisr to the wcod-
pulp industry. When ¢he results of laberatory investiga-
tione were encowraging, 4 - ool Liuway was buillt at Camas,
Vashington (USA) which includec & Hydropulper,i : Riets
depither (Own design) and Drainage conveyor to depith
Bagasse, 2 continuous upward flov continuous digestor of
Imnpoo design to produce chemicel pulp by the quick cook
method, a Refiner station to produce mechanical and mechani-

WERS Hoghad
ocal type of pulp and these 1natallationo‘to the
then existing facilities at the Central Research Statiom.
Thereafter a great wany pilot plent trials were oonducted
ueing Hawaiian, Indian and Egyptian Bagssse to establish

what combination of Bugasme pulps or a combivation of low
cost Bagasme pulps with chemical wood pulp would permit
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the productionr of acneptable quality Neweprint. Following
is & typical illustration of the exparimental investigations
on Indian and Hawal.sn Ragavse at the Central Research

cane~
Divieion of Cruwnu Zellerbach !orporation during March 19623--

KRAFT PULP FROM INDIAN & HAWAT)AN BAGASSE COMPALKD:

Cook Nos K-2790 K-3233-3242
Source of Bagamass Hawaii India
Rietz Lepithing Unit: 24" 12"
Active Alkseli, %(1) 12 i2
Liquor Ratio; | 4:1 He33:4
Time tc Max.Temp. (Hta) 60 69
Time at Max,.Temp. (Mts) 10 11
Max Tenmp: Oy 345 345
Max, Press: (ins/aq.in) 120 110-120
Permanganate Ko 9 8
Brightness GERS @ 460 mmu n.a 43
Scraennd Yield: % 57.3 54 .1
Intial Preenees COF: 549 505
Bursting Ytrengib:Initial: 74 817
©400 CIF: 96 96
2200 C3P: 104 107
Tearing Resistance:Initial:t.02 1.16
Q@400 C3F: 1.03 1,00
0200 CSF: 0.90 0.80
~ Break.Length: Initial:(M) €440 7900
0400 CJF 8250 7900
©200C8P: 8950 9700
Polding endurance:lnitial: 127 162
@400 CSF: 220 260
@200 CSF: 650 1057
Opacity: Imitiel: - -
@400 CSF: n.a 85,6
@200 C8F "0 84.5
Density: Initial: 0.619 0.695%
@ 400 CSF 0.680 0.780

@ 200 C3F 0.750 0.816
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N.B. (1) Active Alkali as Razo based on 0.D Bagasece
Kraft Cooking was carried out in the 2.5 c.ft. ’

Rotary Digeetor:

(1) (2)

Brightness CE: 68-T0 n.8
Initial Freeneas:oc. CSF 415 450
Buretinz steengthilnitiml: 74 19

@ 400 cc. CSP: 7 a7

& 200 occ. C8F: 104 108
fearing res.stancei

@ A00 cc. Cor: 0.9 1005

@ 200 cc. CSF 0.7 0.“
Bresking Length (Meters):

@ 400 cc, C3IF: T000 8000

@ 200 cc. CSF: 8600 9940
Polding endurance:

@ 400 co. C.8.F 160 290

¢ 200 ce. CHF: 63% 950
COpacity!?

@ 400 cc. CIF: 74 68.6

€@ 200 cc. C3r: 68.8 59.4
Densitys Initial: n.e 0.714

0 400 co.CSF: v 0.720

@ 200, cc, OSks o 0.79%

.9, (1) 3 stege bleaching was used;
(2) Bleached with one stags Hypochlorite
using 60% of bleach demand; '

(continued in page 19)




STRATUIT MECHANICAL WUTR

ERCM WLTAY & HAVALIAN DAOASER:
;hwsitn
Depithir, aite: Haweii
Riete Denither: A"
Refiner ited: W36-¢
Bo, of T.a6cse 2
Riases :id:
Rotor: 168088
Steiors 16107A
Flate Malerial: Ni-Hard
Poed Rate: 1T /Day: 1%.0
Conaistenay: 10,3
8tock (hlert foosueenize.CSF: 9
Libre Frictisraticn:
ﬁon SO mapng 0.19
% cn 55 aeeh; 1.90
% on 65 mech: 15.7%
% on 140 wemh: 34.82
% Througic .. wanl: q'i..;,'u;
Brightnee: GF ""1oanb-0) N8
Centriclearing: Bird
Consiaiuncys a.a
Pressie: psiy '
MQotiQpa};gg:
On 20 mesh: % a.e
on 35 mesh: % '
on 6% Meash: % -
On 150 mesh: % '
Through 10 Mesh: % '
Preeuces: cc,(UOF: 00
Brightaocem: &7, "

indian
leddase’
CAMAS
\Fi
3vi6-2
2

180350

176374

Ni-Hand
12.2
8,3
n.s

0.5%9
5.63
21.55
39.61
32.62
53.9
6" VYorject
0.40
50

0.73
5.08
16,08
37.34
40.77
334
51.9%

Indian hagasce Pulp was bleached using 1%
sodium hydrosulphite cu 0.D, Pulp at 160 P




heen.

1. Freenceet |

co. C3¥: 126 106 100
2. % Mullen 4 7 12
3. Tewr Factor: 1 7T 26
e eter) E L s 700 1800
5. $ Opacity P 93.2 92.6 98
6. Brightncss: G.Bt! n.e n.8 43

o———

X.B,
1.(4)

11.(B)

141.(¢)

Refers to strauight mechanioal pulp
prepared ubder a power load of
80 H.P days/ BDT Bagases;

Reters to straight mechanical pulp
prepared under a pover load of
i20 H.P deays/ BDT Bagasse:

Relers tc Mechanical type of P
fnpcred under a power load o
00

H.P days/BDT Bagasee;
Polloving are datas
to preireatment of depithed

Bagoese:

Oonsumption of Sodium-
Sulphite on B)T Bagasse: 3 %

Temperature: p 2004200
Pressure: psig 14.7 s0 + 14.7
Soaking time: Mts: 30

Yields (UNB) % 92

(ocontinued in page 21)




3 SITEFATE ¥ D_PUTE:

2.

Particulers: Punish 4! Furnish Bi

% Mullen: - 25,5 . 27.3
Tear Factor: T $5.0 i $8.0 |
Bremking Length(M}; 2390 | 2455 |
Density gms/cc: | 0.393 | 0,408 |
Opacity % 1 90.8 : 92.6
Pold: L3

s

|
Preeneas:cc., CUF: 155 ' 118
!

T
»

ii.

411,

iv.

Purnish(A) refers to 70% straight mechaniocal

p from Ragasse prepared under 8 power load
of 80 V.P cay/T and 30 % semi-bleached
Sulpriate wood pulp;

Purnich (B) refer tc T0% straigl : mechanical

p froa Jagasd. preparsd vader £ pover load
of 12C H.P day/?T snd 30 % Bulphate wood pulp
of 65 G.E brightneas;

Straight mechaniocs] pulp for furnishes (A) &
(B) was prepared in Bauer Douhle Disc Refiner
folloved by 2nd stage treatment in 12" Sprout
Weldron unit;

Chemical Pulp was slightly refined in Bprout
¥aldron unit;

Physical prepertiss of Kewsblend reported
above ware from Laboratory test sheets;
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After esiabliishing seriee of test runm in the expersmental
Paper Machine (24" vidth) to produce Newsprint from 131
furnish of Bagasse Mechanical and Bagasee Cherical pulps

as well as from 65-~75% Bagasse Mechanical and 35-25%
seni-bleached sulphate Wood Pulp, the Crown Zellerdach
Research Divieior planned a commercial trial in s regular
Newsnrint machine atuached ti Wesi Linn Mill--Camas--to
produce Newsprint frow a furnish of €5-75% Grovnd Bagasee
and 35-25% semi-bleached 3ulphate wood pulp, during Dec.,

1961 Total needs of ground Bagaess pulp for the proposed
memi-comearcial irial was produced at the Research Divieiom.
WLole Bagasce was depithed uaing the Hydropulper, drainage
conveyor anc HRiete disintegrator. Yield o2 depithel Dagasee
was eround 67%. Depithed Bagasse was processed through
the Bauer double disc refiner (B8O E.P) at about 5% consis~
tency. Primary fibre frow =tage ! vefininz wae dewatered
on a Sweco seperator, roriiricncy was ccrrected to 7.9%

and the stock was prccessed tihrough Sprout valdron Refimer
(500 H.P). Secundary fibre was bleached with sodium-
hydrosulphite (1.5% on dry fibre) and the stook was waghed,
centricleaned in a Vorject cleaner and thickened for storage
and transport to the West Lina mill., Following are other
particulars of this commercial rum:-——

a. Power consumption at

Bauer Refiner: 30 H.P. days/tom
b. Freeness of Pibre from
et stage refining! 744 cc 0.8.7

c. Power consumption et
Sprout Waldron Refiner: 41 R.P. Days/ton

d. Presnees of pu.p from
2nd stage Refiner: 203 co. CHY.

. Brightness of UNB Pulp: 33.4 G.B.
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t. Beighiness of Bleuched
Groand Bagasaet 4 O0.E.

&. Pidbre fracticuation of
Certriclennead uaterisl:

'k:iatuin d or. 20 mesh: J.4

] ’e 29 -‘oQ

’e 65 15.6

% .- 150 ,, 1.6
% Passiug through

150 mesh: 50,4

N.B. Ground Baganee did nct show recognisabdle
Physicel Propartieot

(1} (2) (3)

Date: oo Si-18=6)
Lime: 12:0 8 3140P.M  61400.M
Reel Speed: Pt/Mt 1118 1139 1120
Tris: 76" 76" 76"
Jordan: Amps: 145 130 1%0
Reed Box: Ccoapictoeugys N.652 0.6m8 -

- ¢ .4 -

reensr. . 97 : 76 -
Shaket Stroke: 1-1 +=-1/8 3/16=1/8

Jpeed: 50 59 59
Oouch Yacuum: 134" 134" 2"
tet Press Vacuum: 1"e 1" 1"
st Prees lcading: 49/49  50/50 50/50
and Press Vecuumi 12 12" 12¢
2nd Press Loadingt 215/220 215/220  215/220
Stack nips: 9 9 9

R.D. Approzimately 16 T Bagasse News was produced
during abdove test run:

(ecoutinued in page 24)
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EROLUCED AT WBST LiNN--No.3Machips:

Bagassse Bagasse Standard

News: News: Quality
67/33 15/25 News:
Furnish Purnish

Moisture:¥ 5.4 - 5.0 6.2
Basis ¥Wt: Lba:
(24"236"-500) 32.1 31.9 31.4
Muilens pt. 12,3 9.1 11.0
Mi"rl 1/1000" 3.32 3.33 j.12
Pulk index: 10% 104 97
Tear: Crams: M. Direction 42 38 4
c' | 8 ) So ‘s 35
Tenuile: I'ba/*' width:9D. 6.3 5.0 6.2
Mit’ % 90 ”05 ‘9
Smoothnens, Sheffield:
Wire side: 124 116 103
Top : 121 119 9
Densometer, Shefrield: 379 400+ 155
Brightnesa: 4.3. Wire aide 49 40 %5
Top! 18 47 54

e

Bventhough, Grourd Bagasse pulp did not possess recog-
nicadle sirength preperties 1te bonding power with long
fibered Chremical wood pulp was quite good. Drainage pro-
perties of the furnish consisting of 75% Ground Begusse and
25% Chemical Wood-pulp was comparable to conventional News
furaish. The vet strength of paper was sufficient to allow
increase of ground bagasee from 67 to 79%. Physical pro=-
perties of News from 75/2% furnish was satisfactory. Bright-
Bess of newsprint was low bevauss of the quality of Bagasee
used for the above test ruc. This s certainly a oredit-




-worthy contribution by the Crown Zellerbach Corporation

to have opened up the possidilitice of proaneing acceptable
quality News from s substantial % age of atraight mechanical
pulp from Bagasse. But for the non-recognisable physical
properiies of Ground Bagesse Pulp, ite low brightness and

heavy pover demand at the Refiner Station, Newsprint from

Bagasse night have Vecome a reality seversl years ago.
Prodably these handicaps could have been partially resolved
if Rittered Bagasse would have been available to the process.

The Asplund Defibrator group (Sweden) investigated
the possibilities of producing mechanioal type of pulp
from well-depithed Bagaase by the Thermo-meshanical process
developed by them., Resulte from these investigatione seem
to be enocuraging; and these are furnished bslow:~-

DeNalration:

preheating time: (Mts) 4
Stean Pnasm:u/clz 2

Stean Temp:°C 130
Disc type: 5821 Cr
Diec Clearance: mm, 0.35
Ralindng:

(Raffinator type ROP, Screv feeding,
discs type 5821 Or)

Saxmple: l‘ .2 l’ B .
Refining stuge: 1 2 3 Fulp B
-mnzd

Refining Coneis: % 22 20 19 & centri-
Disc clearsnce: mm 0.3 0.2% 0.2 cleaned:
Preenese: oc 8P 400 290 230

igreening & Centri-
aleaning:




Total amount of Rejecte: ¥ 1;
Freencas of accept cc CSF: 120
v P T tiep:

Basio w.igntis 3/.9 97.0 104.7
Bulk; a’/g 2.41  2.10
Buret factor: 7.00 15.0
Breaking length(Meters) 1720 3070
Blongation % 1.8 2.6
Tear Factor 31 42
Yolding, Kohler-Molin, load

200 g 40 400

——t————

( Bource: Difibrator AB, Sweden)

ke Grase-Poadoo Procesy:

Barlier approaches to this technigue were based o
to quick prehydrolysis to well depithed Dagasse at 175 O
and at & pif of about 5.5 to reduce the hemicellulose cone
teat of the rav-materiul 1o the required level, followed
by 8ild treatment with S.dium sulphite to prehydrolysed

trestnen:

Bagasse and finally/with sodium eilicate of low
concentration supposedly to control the brightness of
resulting pulp. It would seem, the promoters conduoted
& commercial trial in their Bcuador aill during Jan 1970
based on their pilot plant investigations and
obtained zul'l;ield of about 75% in the brightness Tange
of 54«55 0.E and of 91% opacity.  Consumption of Sodium~
sulphite and sodium silicste were reported at 2% and 1%
respectively for the above levels ofr;izld. Another
set of commercial trisle vere oonducted in the same aill

during March 1970 in whioch the period of prehydrolysis
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w288 controlled closer tc 7 minutea and thc submequent gul-
phite digmniion was kept at 10 aluves. Sodium silicate
was injected ot the discharge cone of the Kett.e. Consump-
1on of Sodium Sulphite amd Mycium Sildcata on Bagesoe to
prebydrolysit 1z roported at 2 and 14 respectively, In
mont of the above trigle. bermanganite nusbher of resultiing
pulp was on the jow g;de. Yield of pulp on upgraded Bagesse
remained at 72%. Toiel precduction vap shipped to USA for
commercial evaluaticn ¢f Lhie pulp.  During May last Year
trials wers estenlinhed ir the leloitt Research Centre,on
& twin wire Iormer wechice st a speod ol ahont 2500 feet/
minute, to prove ile runnabilify of the stock from a
Larnish of 80% Bagasse Pulp. 10 % gromwd wood and 10 o
Chemical Wood }ilp 88 well ae to sssess the properties of
Wewmprint therefrom. It inm reportel that Ragmsee pulp
had tu be refincd to a sutficient {rconess to break up
its shive content before ihe furnish  was formed with
other pulps. 1t i:}::porter.! that the institute of Paper
Chenistry, Appleton~¥isconsin aseinted the promoters to
O&rry out the above tert rum el ihe Bsioitt Rosearch
Division, No details of this test min are available,
However, Mr, Villavicencio's paper on Bagaase Newsprint
tc TAPPI couference in Louisians during November 1970
providea gome datas or. the poiyeioal properties of Bagasse

Newsprint from different Turnishes; and these are reproduced

below: we
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iLU » Sagnoce 395% Bagesee Pulp
+ 1

Pulp 5% Che.¥.Pulp
Run Number: veoss 2 3 4 6
Bazia Wt: On/nz n.a n.a n.a 0.8
Caliper: mile: 4,63 4.4 4.93 4.42
Tensile:lde/in: M.D., 14,13 17.5) 13.47 19,16
C.D. 7.5% 9.28 8.26 9.16
Stretods: M.D 1.3 1.6 1.5 1.9
c.D. 1.0 1.3 1.3 1.6
Tear: gus/sheet M.D. 24 23 38 34
¢c.D. 28 28 46 37
Gurley Porosity:
S8ec/100¢ccs 17 5 1 31
B & L Opacity: 86.8 85,3 87.1 84

e L

The promoters of this procens are optimistic that they could
achieve yielfs of +80F wiih a by’ ghtness of abou* 55 G.B and
capacity of 908 for : PBagasse Pulp after dropping out the
intermediate pulping witi Scdinm Sulphite and retaining

the Prehydrolysis tochnique and use of Sodium Silicate to
corredt the brightuess of pulp before the same leaves Kettle
operations. They have christened this quality as Therwmo-
Chemioal Pulp. It would be a vwelcoae development if thie
Thermo~Chemical Pulp would solve the possibilities of low
coat pulps ol acceptable quality to the Newag Furnish.

Qiher Procesnep for
Neveorint Zrop Begasse:

Othor developments associated with Neweprint from
Bagasse had emphasised +he use of good quality Sulphate
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Bagasse Pulp to substitute all of Chemical Wood Pulp and a
part of Groundwood pulp from the conventional furnish and
recommended ':1 fMruisl 0 Nagaeds Chemich Pulp and Spruce
G@roundwood 1o forx . on oLl Jorder.ng on these
lines, institutions like Japan Coneulting Institute, Ayctls
Tuxtepoc and Xariatad Makenisks Werkstad had conducted pilot
plant investigatiors to prove such puseibilities, The
Ayotle Tuxiepec Mexicc iriel in April 1961 used 40% Bagasse
Chemical and 60% mechanical pine wood pulp to menufacture
acoeptatle grade Hews st a paper machine speed of 1250 foet/
sinute. Kunnability of the Lews etock as vell am the
functional propertisms of Newsprint therefrom wers comparable
to conventicnsl News furnishg standard Newsprint. Never-
theless these “ormuletions have acme neaning only to such
ocountries where noseibilities exist to prodice mechanical
pulp from mofiwood. Evon then, 100¢ furnish froz short
fidbersd ypulps sloidd ...puie en opsruting epe~rd lamit in

the Paper Machine yepy Buch uclyw ke preceant day stundards
of 800 meters/minnte.  Shart smelle of triale in a Paper
Machine would not provide & right answer to the behaviour
of stock at a particular .perating speed. Only extensive
trials would permit a correct anulysis of the bahaviour of
newe stook jt ppecific operaiting epped of the Paper Machine.

; 1X. . A_poasible future exproach
ko improve the pcospests of
| Neveprint from Beganse:
Hitherto approaches to resolve the prodlem of Newsprint
from Bugnese have beaen moatly direkted towards the ysed®:.on
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jull chemicel or semi-chemical pulp tc cover & substantial

% age of furnish 1o the News Stock except in the case of

tie Crown Zel.erbach Process. 1i should be racugnised

thet Cherical or Semi«chemical pulping is a highly capital
intersive process and 1ts economy would very nuch depend on
the scale c¢f production, Aesuxing the possibilities of an
economic capacity semi-chemical pulp mill of 150-160 daily
tons rating, Lis inetalled cost along with connected Utility
and Yervice Stations would be in the region of US § 21-22 million.
A standsrd full chemical pulp mill of above capacity would
plao varrant a similar investment., It would therefore

be logical from the inveetment point of view to question

the concept of a semi-chemical pulp mill in preferesuce o

f211 chemjcal pulp miil. Furthermore, the only recognisable
veriable in the direct cost of production bstween semi-chemical
and full chemical {both memi-bleached) is 0,2 T Bagas:e/T Pulp
in favour of the former which hms practically no significance
considering the several advaitages of full chemical pulp
which wnuld favour the production of more remunerative grades
of Paper. Irreaspeciive of : proferred claims for good
runnability of stiock from a substantisl £ age of semi-chemical
pulp in the furnish and in a fast running paper machine, whieck
has got to be proved through extended commercial operations,
no entrepreneur would he intereated to sink so much capital
for a semi-chemicsl puip mill to develop the Newsprint
induntry. Therefore it should be logical to look to
proceenss which doee not necensarily require & large scale

operation and so . heavy investment to develop low cost

pulp to the Newsprint Industry. In thie context, the |

|




- 11 .

hitherto approuches to produce straighi mechaaicel and or
mechenical typs of puly from bagasse ace cowmendabla,
Production capacity of such gn etalloti~r caald be tailered,
matched and integrat.i ..:t: . srpedt Ll of Goiinite capacity
for a comparatively low and modest invesiment. 4y achieve
this objective, the present technolory to prodvce mechenical
and mechanical type of mup, by the Refiner metrod, should
be vastly improved and 88p6 1n the proecsas shou?d ba filled
to betier its chances o< comaercini Acreptability, Ap of
nov, the itefiner Machanicei Methos conenes 30% additional
pover than for Refiner Qroundwnod, yislds e quality of pulp
of non-recognisabdle phyeival properties ¢s woli a8 of low
brightness ani irwvolves expensive bleaching sequance to
tone up the brightness of pulp. Iikewise, michanicai-type
of pulp by the Refiner mathod involve: expensive sont opera.
tiona arieing from lower yield of puln, chenicals for rre-
treatment ang blesohing unc e iy el TOuGLA; *1ou of power
eventhough possibilities have Lsen enisblished through pilot
plant investigations s producs pulp having rear physical
properties to conventional groundwood . Furihermore, past
inves'tigations on mechar’ocal and mechaninal tyne of pulp
from Bagasse did not atress on the quality cf upgraded
Bageese needed for the Refiner Method of Pulping eventhough
processes as well as equipment were available
tq control the hemi-cellulome conient an well as the pith®
in the upgraded fibre fraction, Theretore, tiere is
every possidility to improve or past practicea and to

esatablish a pound technology to produce rechanienl ani or
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mechanical~iype of pulp from Bagasse at low cost provided

ccnsistant and reliabie work ie conducted in & well organised

pilot plant stleust for a period oi about 2 ycars. It should

be also roecognised that sewsprin. industry,basea on oconventinal
in paper machine

furnish, achievad high speed operstions/through systematic

evolution of proceas controls us well as quality improvenents

1o the News Stock throv -~ seversl years cof development.
Therefore, pilot plamnt facilities should inciude a high speed
paper mactine tc permit extenmsive irvestigations on ail
aspecis of low cunt pulp and MNewsprint from Bagasse., Till
such tima & souni technology is developed,Newsprint from

Pagasse would oniy attract scademic interest.

The author is grateful to gli the institutions mentioned
in thie docvmeat for the valuable information they had givem
from time to timea. their efforts tc¢ develop the teochnology

¢f Newsprint from Bagasse.









