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The degree of chemical purity and the chemical reactivity

during the production process sre the most important properties
of dissolving pulps.,

The conteat of pure cellulose, the so callad alpha-cellulose,
is the determining factor of the chemical purity of the pulp,
The degree of chemical purity is also, beside the pure callulose,
determined by the ocontent of the minoral components /ash/, resins
and other materials, as for instance low-molecular carbohydrates
/hemicelluloees/, contained in the pulp. Aside the above fectors,

much properties of the pulp as viscosity, brightness end dirt con-
tent are of a great importance.

Alphecglluloge

The alpha-cellulose oontent is one of the moat importent
factors of the dissolving pulps quality. Between the alpha-cellu=
lose content and the sultability of the pulp to the processing in
viscose rayon existe a close oorrelation. The alpha-cellulose
content in pulps for rayon staple fibi'o- should amount at least
to 88%. The refining of pulps /in most cases by extraction with
. hot .alkelies of a part of heuicellulo-u/ makes it poesible to
obtuin an alpha=cellulose oontent above 90%. but it is connected

with high losses of pulp yield /about 3% on uoh 15 of llphu-oon\h :
.lou oonttnt 1noruu above 9051. |

" The presence of greater qmtitioi of hemicelluloses in the
rayon pulp is undesired, as the low-molecular oarbohydrates
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cause an increase of heterogemity of the processed material and
‘'influence in a lesser or greater degree the strength propartiu
of viscose fibers.

Ligain .

The presence of lignin in rayon pulps causes the loviering
of their reactivity, a decrease of dnpolymerization during the
alkali cellulose ageing. The lign:ln content in bleached pulpl is
generally not dotermined, as the content usually amounte to the
fraction of a percent and does not exceed ®uch the limites of an
analytical error /the resl lignin content in rayon pulps should
not exceed 0,2 - 0,3%/.

8 [ -8

The mineral comp'onenta. originating from the starting material
es well as from chemicals and process water, ere chiefly present
in pulps am salts and oxides. Thess componenis are not taking s
direct part in the reactions connected with rayon fibres menufac-
turing and their presence can cause a certain aumber of distur-
bances and difficulties to the equipmernt, Especially “undesired in
rayon pulps is the presence of iron, ‘manganese as. well as calcium
and eilicon compounds. |

Iron end manganese exert a catalytic action on the procese of
the ageing of alkali cellulose, thus making it diffioult to stan-
dardize this process. L.oreovar. they oan produco oolourod /1n
most cases brown/ compounda. adversely influoncing the purity and
colour of rayon fibres. |
| 'I‘he presence of calcium and silico .oompounds causes a do-
crease of viscose filterability indices. The ganeral rcquirement.
for rayon pulps stipulate that a mineral component /ash/should
not exceed 0,2% and iron content - 20 mg/kg.




Reeine end fatp

The resinous and fatty components, deteramined by means of
extraction with organic solvents /ether, dichloroethene, alco-
hol-bengens/ are considered as undesirable in rayon pulps, as they
are the cause of viscose turdidity, They elso raise difficulties
during the filtration process and impart to viecose rayon a
yellowish colouring, difficult to remove. The general require-

ments for rayon pulps allow a resins and fats content not excee-

ding the value of 0,4% of ether extract,

Brightness

A low grade of pulp brightness is undesired not only because
in such a cagse the obtained fibres are greyish and do not show
~after dyeing clean and vivid colours. The low brightness gives
also evidence of the presance of an excessive amount of inorusting
matters /lignin, coloured wineral and organic compounds/ as wnell
88 of an insufficient cookinz degree. The brightness of rayon
pulps amounts generally to about 90%.

ur tent

The moisture oontoht of pulps is an important elthough vory
often underestimated, technologicel index, Beside of the indices
of the absolute moisture content end moisture uniformity in a
"whole lot-orfpuljg the method of pulp drying is aleo of essential
'1mportaﬂcoa In cases of draatio drying conditions, especially on
oylindorl of the pulp machine, an irreversible "-kinnuf' of
fibres on the web surface oocurs, oaucingran increase of pulp

heteregeneity, due to o different reactivity of the fibres on the

-surface of- thc-.hoot tnd 'in the middle léicr-, A ndn-unirormity’
of the pulp moisture onn also bo the oauni of non-homogeneous

_ reactivity of the pulp, ocpocinlly during the mercerisation
prooess, |
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' tona in the year 1975, /2/

" ‘be used ror pulp produdtion in a technical ecale;

L]

-4-

tivi -a i1t 11t
The reactivity is a feature depending upon the structure,
composition end chemical, physical as well as phyeico-chemical
propertiea of the pulp., It cheracterizes the pulp behaviour du-

ring defined reactions or even during the separate stage of e

reaction. In the pulp industry the concept of pulp reactivity
imply first of all the ability to "produce uniform, good filte-
ring viccose solutions. It is the reason why the reectivity is in
most cases exprecsed by a definition of filterability indices
/velocity, filter clogging oonstant, amount of viscose filtration

residue obteined in standardized conditions / /1/.

2 xolgggt;a; gources of fibrous rax_nmaterials for manufacture
of dissolving pulpog in developing countries

The use of non-woody fibrous raw meterials for pulp produc-

tion hss a great econonical impertance in ths develoring coun-
tries.

'The non-woody fibres oonstitute at the present moment about
5% of the total world fibrous raw material resoyroes.  Prom this
amount 5 million tons annually of fidrous pulps are produced.

It is expected that this quantity will rige to ebout 10 million

Prom the theoretiocal point of view any plant can be used as

raw material for pulp production. Nevertheless the costs "of pulp

manufacture must be taken into consideration,

The following conditionu must be fulfilled if a plant ig to

-_the ra\y meterial should be prooessed entirely, as a sort-

ing by hand or by mechanioal mesns is nrot feasible in the condi-

tions of industrial produotion. and the level of 1its average cel-

lulose ocontent should make the pulping economically advantageous;




-5-

- the source of raw material should be in a short distance
from the pulp mill or good transport conveniences should connec%
'the area of the raw material growth with the mill, in order to
keep the delivery costs as low as possible.

These conditions exclude a great majority of plants as a

‘possible raw material, Only & fow species remuin, principally the

gramineae /grasses/ end soitamineae /reeds, papirus/, They are
characterized by a good ocellulose yield as well as by a simulta-
neous grow=th in masses.

In the world scale the most important potentiel source o*
non-woody fibrous rsw naterial is the bagasse, This weas repeatedly
stressed during internationsl conferences, The production of ba=-
gasse pulps inoreased from 100 000 tone in the year 1950 to over
50C 000 tons in the year 1967 and will reach preasumably about
1 0CO 000 tons in the year 1975,

Other non-woody fibres used principslly ere straw, bumboo

and reed. Such raw materials as esparto, eabal grass, cotton lin-

ters have only, in consideration of their resticted quentities,

a eecondary importance.

The name of bagessse is given to the stems of suger cane
/Saccharum officinatum/ left over aftor the eusar juice hes been
pressed. Bagasee is thus a esoondary rew material.
In oonoidlrutibn of large tidcoprcuding of sugar cane in Asis ,
- Anoriou. Atricn lnd Oocaniu. its great: quuntitativo roncurocu end
| | nuitability for pulp production a8 well as a totally maatored
pulping toohnolocy. bagasse ‘18 the moet important potcntial sourocs

of raw material for the pulp and paper induetry in the developing
oountries.
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The quantitiec of bagasse are tightly connected with the
quantity of processed sugar cane., It can be admitted that gene-
rally for 1 ton of produced sugar 1.2 -~ 1,3 tone of bagasse are
obfained. The ubrlds resources of bagasse in the years 1950-1970
were estimated to be ebout 40 000 000 tons of bone dry material
opnualiy. '

Bagasse released fr~m the sugar fectory has a moisture con-
tent of about 507, Its recidue of saccharose amounts to 2,0 =
2,5 %, the content of others water-soluble components - to
2,0 - 2,5 %.

Bxpressed in dry substances the average typical bagasse

composition is as followe:

useful fidres 60%
pith 25%
fines and d4irt 5%

water-goluble sudbetsances 10%

100 %

The size of bagasse fibres is not only dependent on the

aﬁooie and plaoce of growth of the sugar cane, but also on the
method of crushing, applied in the augar factory, ae the prooes-
sing of the cene influencee the degree of fibres demage. The
average icngth of bagasse fibres amounts to about.l.s - 2,0 mm,
th§ d;#-meter about 140 aiocrons. |

" Phe chemioal compoeition of bagaese is dépéndonf‘on'tho
specie of sugar ocane, on climatical conditione and kind of ooil
s well as on the pcriod of growth. The typioal rooulto of e

chcnical analy.io of .Qparato bugnono part.. after tho removal |

'of water--olublo substances, are as follows:

fibres pith

ocontent of'alpha-oellulooo 38 % %
" gnntosano 32 % 32 %

" igin 9% 9%

" 2% 5%
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This results show i'n general a marxed eimilarity of the
chemical compositions of the fibrous fraction and the pith, but
& higher alpha-cellulose and lower ash content in the fibres can
N‘anx_v“od. The content of pentosans is in both fractions high,
it is two to four times higher than in softwood. Tha chemical
conpoaition of bagasse stresses its good suitability to pulping,

Baaboo

Bamboo delongs to gsrasses /Gramineae/, Depanding on its

kind and growth conditions the bamboo otems ¢an be from one up
to 40 m high and of 2 to 30 cm in diameter. The stems are divi-
ded every 30 to 50 cm by knots, which constitue G to 157 of the
total mase. The plant attains the full meturity in 5 to 7 years,
but the bamboo exploitation takes place in most cases in ) -~ 4
years oycles /3/.

Bamboo growth, in naturel siends and plantations, princi=-
pally in tropical and sudbtropioal regions., Its norld resouvroces
are estimated to several hundred million tons.

The most important quantities of banboo are found in India,
Pakistan, Burme, on the Philippine lelands, Sumatre and Javi.
in n-n& but still important quantities it is fouad in China,

Japan. Cmbodin. I.loo. Vietnu. Australia, 1n aome ocountries
"of Al‘l‘icl /prinoipnlly in ucxioo. Argontina nnd Bruil/ and
Afrion /lth:lop:l-. Congo, Kenya/.

It oxi-tl about 50 various bambdoo lpociu and abon 1000
kinda .houng marked dissimilarities as regards ths sise of tlu
phnt. ite otmturo. the siss of nbru and chemical composi-

uportut are the species Dendrocalamus strictus /growing in
Indis, Africa and North Amerios/, Basdbusas arundineces /India,
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Australia, Siem/, Bambusa vulgarie /India, North Americe, Africa/,

Helocanna bambugoides /Pakistan/, Gigantochloa aspera /Philip-

pine Islands/. |
The bamboo fibres, whioh constitue about two third of the

mass of its stems in dry condition, are resemdbling, as regards

"~ their iilo. the aoftwood fidres. Their length amounts to l-5m

/on an average about 2,8 ma/, the width to 14 -27 microne /on

an average about 20 miorons/. The length of vessels is 0,3 =

1,3 mn /Jon an'nvcragc 0,8 mm/ and their width 13 - 214 microns

/on an average about 110 zmiorons/, the average length of the

parenchyma cell is 1 za and its width 18 microns. Hence the ave-

rage length of all the bamboo cells is adout 2,0 mm end the

width about 20 microns. The thickness of cell walls in the ma-

jority of used bamboo speciee amounts to about 7 microns and

the lumen diameter to 4 - 7 microns. , |
The chemical composition of the most representative ba:aboo

species is oontained in following ranges of average values:
Cross and Bevan celluloss 57 - 63%, alpha-celluloee 36-41%,

1ignin 22 - 26%, pentosans 16 - 21%, esh 1,5 - 3,0% /of wiich

0,5 - 2,07 eilica/, alocohol-benzens extreot 1,0 - 2,0% /4/.
In thi. cheinical oompoaition it attrnotl notice first of all
e high content of hemicellulose easily solublo in dilluted 51-'

kaliec and an important contert of silica.
. . “ ’

Rice is the second of importance, after sheat, oereal in

the world. It is cultivated in all wara regions of the earth,
iib&oi’i’liy‘ in the dovdlo;:ing'countriu':/ i:;dio, Indonesia, UAR,

: Ihdn;ao—onr/. The world production of rice amounts to about

250 million tons/year, and the qunntity of rice straw i¢ esti-
mated to be adout 750 million tons /oalculating 3 tons of straw




-0 -
for 1 ton of rice/, However, considering the needs of agricul-
turo, the lack of roads and great distances between the farme
.and the pulp mills as well as to great losses during the har-
vesting and storage, only 5 to 10% of the theoreticelly avai-
lable rice straw can bde used for industriel purposes /5/

The rice etraw ccntaine a great portion of contraries such
as empty spikes and leaves /about 50%/, knote /about 12%/,remain-
der of grains /about 0,5%/ as well as fines /about 5,5%/, so
that the proper stems represent soarcely 42% by weight /6/, The
avera-ge length of bdast fidbres, charactoriz&& by thick walls and
principally found in the middle layer of the stem, amcunts to
about 1.2 W%, their diameter - to 7 = 9 microns, Owing to a large
aumder of plronchyma cells the fidrous Pulps obtained from thise
ran material are characterized by low drainage,

Depending on the region of grownth, the rice strev conteing
42 to 46% cellulose /25 to 36% elphe-cellulose/, 20 to 282, pento-
sans, 12 to 14% lignin, 16 to 20% ash /of which 10 to 16% ir pi=
lica/. The wecter extract emounts to 14 - 18%, the alcorhol-berzers
extrect to 4 - 6%, /7/ ‘

In corpericon with chericel composition of other cereal straws,
the rioce -tran has a lower content of cellulose, lignin and pento..

" sans and a higher aeh content., This high agh content creates dif-
ficultion in the recovery of chemnicals,

Resd -

Reed 19 largery widespread in regions of various climatic

condition-. dbut a ltatcnont of its total available world amount

'~410 lacking. As. yct, cqpocillly in Runania. USSR, Chinese Pooplo
Ropublio and xorcl People Ropublic the common reed /Phragmitea

comsunis/ has found the largest application in pepermaking. Great
quantities of this reed are growing in the Middle Bast /it grovs
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on about 100 000 ha in Iiaq/. in Africa and South Americe. The
. annual growth of reed in Rumania /in the Danube delta/ ﬁmounta
to 4,7 tons/ha.

The fibres of common reed show a morphological structure
similar to the structure of cereal straw fibres. Their length
emounts to 0,7 - 3,4 mm /on the average 2 mm/, width - to 8 - 34
miorons / on the average 20 microns/.

The chemical composition of the reed is the following:
Ktrachner oellulose ~ 49%, alpha-cellulose - 40%, hemicelluloses
- 31%, lignin - 21%, ash - 5%,

Several other species of reed, viz.Pragmites Rarka /common
name Na;/, Eviantus ravenae /Bkra/, Oohlandra travancorioa/ Beta/,
- a8 yet not used in a commercial ascale, were investigated as to

their possibility of application in papermaking. The results have
shovn their good suitability (8, 9).

Esparto greasg

Esperto grass /Lygeum spartum and Stipa tennaciessims/, ceslled
also alpha grass, grows wild on large areas in Horth Africa and
South Spain. It is found as well in smaller quantities in Mexico.
The available resources of this raw material are estimated to

about 900 000 tons/year. . ' |

| The fibres of African esparto graes_sare characterigzed dy a
length from min. 0,4 to max. 1.8 mm /on en average 1,1 mm/ snd
a diameter of 7 tq 14 miorons /on an averaso 8 miorons/(1oL

The ohomibul oomposition of the African esparto grass is the

following:

" eellulose :.V 80 « 545 fo2 whioh 33 - 36% alpha-oolluloso/
pentosans 27 - 32%
ligain 17 - 19%

ash 6-8%
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The esparto graés is a valuable ceilulosic raw naterial,
 Bsparto pulps are especlally suiteble for the manufacture of fine
printing papers. .

A low yield from the esperio filelds and the necessity of
hand harvesting have an adverse effect on the costs of esperto
grase and are restrioting ite use in the pulp and paper inductry,

‘3abail pgregs

Sabail graas /Bulepiopeis binate, is growing at the foot of
The Himalayas. It has the gecond place of importance as fidbrous
raw material for the peper industry in India,

The fibre dimensions o” Sabai grase are similer to thoge of
‘bamboo / length on an average 2,1 mm, dismeter on an averege 9 mie

crons/.

The chemical composition of Sebei grass [ibres ig as follews

/11/¢

Cross and Bevan cellulose 54 ,5%

pentomans | 2 - 24 %
lignin 20 - 22 %
ash 6-7 %
aloohol benzenes extrsct 41 - 4,6 %

The. very high ash oontont mekes this rsw material ‘unsuitable
for the manufaocture of viaooao pulps,

© The survey Presented in preceding ohuptdrl. ooncorning the
region of growth of exotio. plantn potontially suitable qs raw.mn-
terial tor dissolving pulps, or morphological propartiol and chemi~
oal composition of these plants has shown that only several of them
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can be taken into consideration for processing in a commercial

scale, viz, bamboo, bagasse and reed,

It must however be clearly stated that the use of these plants
for dissolving pulps production is assoolated with a number of
difficulties, resu;ting from the necessitiy of oomplicated handling
of the raw material, problems oonneoted with the pulping procass
contrbl. obtaining of lower pulp ylelds and from higher costs of
production in comparison with pulping of wood.

Aooording to the available informatiuns viscose pulps from
non-woody raw materials are produced on a oommercial scale in two
plants only:at Gwalior /India/ and at Braila'/Rumania/, The plant
at Gwalior uses bamboo as raw material, in the_plaht*at Braila reed
is used for pulping.

Ramboo
Por the pulping of bamboo the kraft procsses is applied in most
oases, As yet only in the mill Gwalior Rayons, where for visoose
pulp production bamboo from Kozhikode /India, Stete of Keralsa/,
sulphate process is used, the prehydroiyais of rew material is
applied.

The process of production runs as follow: the chips are pre-

hydrolyzed with sulphurio ascid acidified water /H2304 consumption

| jmounti to 0,5% in propoftion to oven dry chips/ at a temperature

of 170°C during 3 to 4 hours; after removal of hydrolyzate the

" ohipse are nashed with hot water and cooked with sulphate 1iquor at

a fcmportturo of 166 - 168°C for about 4 hours. The gquantity of
added alkalies ocorresponds to 20% Nl20 baged '*on ohipo, the lul-

‘phidity of liquor amounts to 20%. The pulp ie'bleaohod in sovon

ctngol.\ror 1 ton of oven dry pulp 65 kg chlorine, 78 kg NaOH,
4 kg C10, and 3 kg 50, is used. The yield of oven dry end product
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amount to 28% /12/. - . f’

The production in The Cwalior Rayons Silk Nfg.Co.Ltd. plant k
started in the year 1963, The production capacity of the plant
is 54.000 tons of pulp yearly. According to the later obtained
data this production is somewhat higher and amounts to 58 000
tons /13/.

The possibility of obtaining viscoase pulps suitable for vig-
cose rayon manufacture is also shown by the results of g certain
number of laboratory investigations,

By pulping the bamboo Dentrocalamus etrictus using kraft
method with prehydrolysis Karnik obtained pulps showing after
bleaching 2 yield o2 26% based on the stsrting meterial, The
alpha-cellulose content of these pulps amounted to about 90%,
pentosane content to 3,5%, ash content was below 0,1% gng
brightnees 84%. /14/.

Results of investigations carried out in Northern Regional
Research Laboratory at Peoria, USA /15/ have shiown the suitabi-
lity of bamboo as raw material for high quality dissolving pulps
production. \hen kraft pulping with prehydrolysis by means of
HN03 /6% solution/ was used, pulps containing $4 - 9¢% elpha-
cilluloso, 3 - 5% pentosans, 0.15% ash ang showing 85 - 88%

- brightness weres obtained, A comparison of experimentally obtained
pulps with pulps produced on an industrial scele has proved that
thc bunboo pulps corrupond to industrial conditions set for
viscose pulps or even show higher proferties,

£ t b

oung to the hot and dup ltmoaphsro in which the bamboo is
dclivcrcd to the pllnta this raw material is very suaeeptible to

the aotion of fungl and insects. This circumstance causes direct

and indirect losses /lowering of pulp yield/, estimated to 2-5%,
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These losses can be markedly reduced by spraying the bamboo with
_insecticides and fungicides. Good resulis were also obtained by
constant sprying the stored bamboo with water. When the bamboo
ig stored in water its stemps show a marked reststance to noxious
insects and fungi. The optimum moisture content :rom the point
of view of losses during shredding and screening of chips should
amount to 25 - 34%, Generally a2 mixture of green tamboo /moisture
content about 45%/ and eir dry bamboo /moisture content about 10%/
is used for pulping. The resultant moisture of the mixture amounts
in most cases to about 20%.

For the shredding of bamboo Voith, Wigger, KiW and Carthage
conventional chippers with 3 to 10 knives and an output of 1 to
4,5 tons/hour are used, Owing to considerable content of silica
on the outer surface /skin/ of the bamboo stem, the chipper knives
are getting dull rapidly and one set of knives is sufficient for
chipping 1000 = 2000 tons of this raw material only. Screening
of chips and the secondary shredding of the coarse reject are
performed in the majority of mills at the same /manner, as in the
case of chlp cutting from wood. The losses during chip prepara-
tion amount on an average to 4 - 5%,

In the majority of plants producing pulp from bamboo the
pulping, \naehing and screening of pulps is oonducted in the same
manner as in plan_te producing pulps from wood. '

Por the prelimihary pulp scruning Jonsson flat vibrating.
screens with hole diameters od 4 - 8 mm are used, Several plants
use also Dunbar soreens, Por fine -oruning oontrifugal screens
'lniffar. Trimbcy. conn ooroono[ or prouuro ‘'screens /Selecti-
fier/ are used, In more modex)n plantl the pulp is additionnally

acrcéned in Jonsson-Lindgren soreens with rotating and vidbrating

drums and afterwards cleaned in centricleaners /12/.
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The washing of pulp is carried out in counter-current on
multistage wash filters Dorr Oliver, Imperial, Kamyr, Voith or
Impoo. The dillution coefficient of the pulp vashed on vacuum
filter vary between 3 - 3,5 to 6 - g,

The black liquor of a dry substance concentration of 15 to
16% are evaporated to 60 - 62% of dry substance on a multiple
effect evaporetor /generally 5 to 6 stages/. A high 3ilica con-
tent in the black liquor /on an average 3,3% based on the total
dry substance in the liquor/ ceuses an increased inerustation,
compeling to a frequent mechaniocal cleening of the pipes /every
4 - 6 weeks/,

From vearious types of recovery boilers as most suitalle for
Indian conditiona the JMW boiler is estimated in corneldsration of
the long periods of uninterrupted work and good performgnoe, In
the reocovery boilers the high silica content in the liquor and
its low ocalorifioc value /1340 - 1410 keal/kg/ cause alao nunerous
exploitation diffioulties, which can be overcome by adequate
alterations of the boiler.

In most plants the green 1iquor oauatization is ocarried out
in a continuos menner 1n & Zorr-Dliver installation, which proved
1tself to bde suitadle. The use for the ocu.tintion of lime uth

s low silica content, 1f possible below 2%, 18 of a great
hportmoo.

Masasse

Bagesese 1is not used ag yot for the produouaa of vileon
pulps produstios in g oommercial soale, dut experiments to thu.
lmrpm were ocarried out, among other oa Taiwan and Cuba,

In ‘the commercial experiment tonducted on Taiwan the pul-
ping was carried out by kraft process with etean prohydrolniu,
during the blesching of pulp 0102 was used, The obtained pulpe

e O A e v —
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were characteriged by an alpha-cellulose content of 94 - 95 %,

- pentosans content of 4 - 6%, viscosity of 80 - 85 centiposes and

brightness of 90 - 93%. Viscose rayon cen be obtained from these
pulps without diffioulty. Th§ bagasse utilization for the produc-
tion of viscose pulps is limited by its high pentosans content.
In'the diacuaaion concerning the above experiment it was streseed
that the steam hydrolysis before kraft pulping allows an easy re-
moval of pentosans from bagasse. /16/. .
Very promising results as regards the quality of viscose

pulpes from bagasee were obtained during the investigations ocarried

out on Cuba /17.. In several research centers laboretory scsle
studies on production of viscose pulps from bagasse were aleo made.
Experiments on.the use of prehydrolysis in the process of
viscose pulps manufacture from bagasse were undertaken among other
in India. In these experiments the whole bagasse was used for |
pulping. After the prehydrolysis /162°C. 2,5 houre, py 3.4/ the
obtained residue /yield 74,7%/ was digested by the e0da methnd.
The yields of obtained pulps amounted to 37,5% of the unbleached
and to 33 - 34% on the bleached ones. These pulps were characte-

rized by an alpha -cellulose content of 91 - 95%, pentossns con-

.tent of about 2,5%, ash content of 0,2% and by a brightness about

8s5% /18/.
In eimilar oxporimohto when after the hydrolysis the kraft

- method was used /16% active alkalies, tomp;raturo 15300/ the

yield of obtained unbdleached pulpe amounted to 37,5 = 39,7% and -

of blsached ones = to 34 = 35%. These pulps were chara-cterised .
by en alpha ~cellulose content 92 « 96%, pentosans content 1,9 -
7,2%, ash content 0,1% and by a brightness of 82 - 96%, /19/.

i
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The results of investigations msde by Jayme /20/ on obtai-
ning viscose pulps from bagasse have shown that the kraft pulps
heve a high pentosans content, A two stage processing - acid hy =
drolysis followed by kraft pulping -~ gives very good resulis re-
gerding the lowering of the pentosans content to the degired

level. The content of pentosans in a pulp obtained without

prehydrolyeis amounts to 18 - 20%, but this content can be loweredq

to 4 - 6% by meaha of prehydrolysis. The chemical composition
and properties of bleached kraft pulp ohtaineq with application

of prehydrolysis is ss followe; alpha-cellulose - 93,8%, pento-
sans - 4,8%, ash -~ 13%, viscosity 13,7 centipoises, trightness -
/0. B./ - 89%,
 Reed

The processing of reed into viscose pulp requires ULefore
the pulping by alkaline methods, the applicetion of hydrolysias
in order to remove the most psrt of hemicellulosee,

In the plant at Erails /Romania/ kreft pulping with prehy-
drolysie im applied. Thc‘ Characteristics of obtained pulps are

as foliou: alpha-cellulose content = 92 - 93%, pentosang - 2,5 =
3%, ash - 0,2 - 0,3%, viscosity - 15 - 25 centipoises. /21/.
The oommercial practice has shown that the deciding factor
which can make the reed procﬁeing profitable is the resolving
of the problea of harvesting and handling of this raw material,
- The inveetigations pofformod on iaboi'atory.'and pilot soals
in United Arad Repudlic on kraft pulping with prehydrolysis of
Egyptian reed /Phreguites communis/ have shown the plpu.ibillity.
‘ of'ob%iiﬂin(viigoi@ pulps ﬁith' fdl.lqwing éha‘rnotori'c.ticu
yield 3453’. ilphn-oollulou’i content 96,5%, polimerigation degree
865.' ash ocontent 0,09% and brightness 80%. Bxperiments have shown

L
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thet these pulps give viscose and viscose raycn of good quality/22/.:
In experiments made subsequently with the same raw material the
resulta were also satisfactory /23/. ' ) _

Studies of several other kinds of reed, thus far not used
in a commerciel scale, have shown their sultability for viscose : _
pulps prbduction. So for instance from the Ekra reed /Eriantus ra-
venas/ growing in abundance in Indls /raw material resources
amoun.t to several thousand tons/year/ viscoee pulp characterized
by about 35% yleld and alpha-cellulose content 93% could be ob~
tained. This pulp wes estimated as suitable for viscose yarn me-
nufacture /8/.

' An other kind of reed - Ochlandra travancorica - /coxmon

neme Eetﬁ/ was experimentally digested epplying kraft method with
prehydrolysis. The characteristice of the obtained pulp wnere as
follovca.z alpha-cellulose content - 96,9%, peatosans content -~ 4,1%,
gsh content - 0,11%, brightness - 85%. This pulp #as estimated

in the German Federal Republic as suitable for viscose rayon
manufacture /9/.

The digesting of the Arundo Donax reed by kraft method with
prehydrolysis /this reed growe in geveral regione of Indie, Birma,
North Africa and Europe/ hes given pulps of a yield 24,2% after
"bilcao.hin_g. Th'e' 'o',hnraotor'iutic- "o'f these pulpse ﬁro u'foliowl: )
alpha-cellulose ocontent - 92,4%, pentosans content - 6,3%,

ash content = 0,12% and brightness 82% /24/. - ' ' | ‘
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Jechnical and economical factors copcerning pulp mill erecting
in _developing couptries

The c0st of a mill erection as well as the production coste
in the developing countries are usually markedly higher than in
industrialized countries. The involved factora .are. the-coete of
organigation, raw material transportition. lodgings accomodation
for the staff, repair workshops ccnetruotion. higher expenses for
imported chemicals and of an installation for producing the
needed chemicals on spot eto.

The oomparison of separate elements of the total production
ocoets in a plent looalized in an induetrialized country /e.g. in

Soandinavia/ and in a developing ccuntry is shown in the follosing
table: .

Induetria- Developing
liged ocountry country

Costs of reaw material 56% 28%

" " ghemicals 5% T7.5%
Manufacture and oommercial costs 18% 17 %
Inveatment costs 21% 40,5%
Bxpenses for euxiliary items - 7T %

100 % 100 %

The abovs data sre clearly showing that an essential part
.02 the production costs in a developing country are the invest-
-ont'odata.

- In oonneotion with these high costs caloulated on the pro-
duot unit a grest importance takes the ohoicc of a suitadle size
of the plant to be constructed. \

!hn optima sise of 1'1111 dopondn -on aovornl technicsl and
ooonOldoal faotorn. tightly donnected. together, wkich eres

. 1¢ The coet of equipment for the chosen produotion process
and mills capacity. This cost must be analized from the poinmt of
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" hipghest quality /26/. This problem is similar in India. If the in-

view of maintenance costs, ﬁorking 1ife operationel costs, relia-

. bility of performance,

2. The costs and avaliability of: a/ chemicals, b/fuel,
c/ power, 4/ water, o/labour; indispensable for eny kind of pro-
cess in a defined geographical region.

3. Cont of raw materiale delivered to the mill,

4. Methods and costs of effluents disposal.

5. The quality of the obteined product.

According to Buropean and American criteria emell pulp mills

do not pay and the use of simple methods permits to obtain low

'quality products only. The production capacity of a pulp plant

should bg high enough in order to cut the costs of iavestmente,

amortization and of lebour and the used procduction process should
meke it possible to obtain the product of maximum yield =nd high
quality at minimum consumption of chemicals, steam end power, Yet
in the developing countries e trend exists to erect small aills

/5 to 30 tons of pulp daily/, where the simplest technological pro=-
cesses are applied /25/,

Ih the case of pulp production, aspecially of high quality
pulps, this trend is not the right one. In africa for instance ths

costs of a pulp mill oonstruction are 1,6 times highor than in
Buropo. Noroover the ocosts of power supply, chemioala end specia-

lilt wasoo are so high, that it pays only to produca pulpse of a

dividval items of the investment costs of a mill producing blea-
ched pulps from bamboc by the sulphate process wers divided in
three groupo - tho firat ooupriaing the conta oonnoctqd aith pul— '
ping /preparntion of raw material, pulping. washing, ocraoning.
bleaching, drying/, the sscond - costs of ths recovery of chemicals

/thickening, black 1liquor burning, cooking liquor prepsration/ snd




the third - costg of 8uxiliary servicesg /steam ang power genera-
" tion, water preparation, Trepair workshope, laboratory, material
handling. stores, preparation of‘chemicala, offices/ - then the

porcent.aharo of the meparate groups in the totg) cocts depending

on the mill capacity would be as followg /27/:

Cost group ' Production Capacity in tons/day
50 100 200 300

1 36,5 % 39% 43,4% 46,27

2 25,2 % 24,6% 23,5% 25,2%

3 38,5 % 36,3 33,1% 28,6%

The above date are clearly showing thet the costs of the 204

an Jag»groups decrease oonaidorably together with the increcge of
production capacity of the pulp mili,

This lends to o general conclusion that in the developing

countries also the mMlle of 4 high production oapacity are more

profitadle, Thig is 98pecially true in the case of dissolving pulp
production, '

6. Qopolupions
The survey of literature data has sliown that several non-
woody fidrous raw materiels gap be used with advantage for vig-
" Co®e pulp produotion, Hoiovor only very restricted information.

oonodrning the industria] eXperiments of the usé of these raw ma-

teriale for viloooo,pulp- Banufacture are arnilable. An unquostion-

R R

abdle need ¢xiste therefore to make furthep investigationg on this

matter in ordep to acquire more data, indispensadble for comen-

_g,oing-tho‘pgoﬂuption.of«viooooo'pulpc'in & ooaiterciesl scale fron

| big‘i;o;'bilhéo. 6oplrto and others non-uobdy exotic raw iatorialu.
!ﬁ‘ rocodroh centers of th, Polish pulp and paper 1nduatry'pro-?

cess certain sxperience on pulping thege materials, 1t appearg




that this experience could be helpful in studies concerning the

use of these raw materiale for the viscose pulps manufacture.
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