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HISTORICAL DEVELggUgK5M 

The ancient Egyptians ware   the firat people who 

uaed writing. 

They wrotu on napvrun t>aper.    They used it lor reoord- 

-ing their cciencoo  «ad different branches of knowledge, 

ae far baok ara 4300 B.C.    The word M PAPER " coaee from 

papyrue,   the first material used for making pup er. 

Papy ru o papier ia ccizpoued of layers or stripe out from 

the papyruu otea und precised together. 

The first industrial paper mill aturtad at tha 

beginning of thia century in Alexandria,  north Egypt. 

It ie claimed  to havo boen the firot ineohanittd pupar 

mill in the flirt J. i o Sunt.    The operation started with one 

machino. 

Ita output veo upproxinafcoly 10 TOPS por day of 

light weight  rro.lid bourd for email fosee.     In 1922,  a naw 

uaohino of slightly largor capacity WHO added followed by 

another in ly3L>.    Sino a than no expansion haB taken plaoe 

in this mill. 

There are no piano to modernize the existing equipment 

but at aoae future ^ntp it nay bo replaced by a new install- 

-lotion. 
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The next development was the foundation oi' the National 

paper Company.     This ail i   is locuted at  ïabia et.Bt of 

Alexandria.     Keaaona for  selecting,  this  location ere  the 

proximity   of rice  ^rowint, ureae and   the port of Alexandria 

ae well «,0   trie possibility  of diaeUc;r&inb efi'luent   to the 

sea.     Two paper machines  and  ¿.  e Craw pulp plant,  «tarted up 

in 1940.     New parer machinée wer« added  in  1945,   I96I and 

1968.    in  1965 and  1970,   reconditioning «nd  rebuilding of 

aoue of the  machines  took place.     A sixth machine  W,.B added 

in 1977.     This machine waa originally  built  in ano tuer mill 

at Suez. 

In 1945,   the  Société   Induatriexae  du -Moyen Orient "  SUO" 

was foundea nor uh of Cairo.     Tn it mill  a tur ted witn  three paper 

machine« produeumb wr,»p: inL paper.     It waa  com, ie.aonced by  two 

•obli planta for air dried  ^rey  and colour v. d  ooxboord. 

A eixth  machine  io  uow  under   construction. It  ia  mteuued 

that  tilia machine will  produce  50  t/d duplex folding ooard. 

In  the  earl,,   aixtiea   .here waa an  important  ju;up in 

production capacity  in  the  country.     At about   ine  aaae  tue, 

in I96I,   tue  sack Kraft paper mill in Suez and writing and 

printint puper mill  -  Rukta "  near Alexandria,   started. 

The Suez will used  imported kraft pulp and waa supposed 

to use a part of the unble; cheu ba^asae pulp from  the mill in 

Edfu which would start    a few yeura later.     In 1967,   it was 

decided  to dismantle  tue  Suez mill iu order   to protect the 

equipment from .ailitai',   action   in  the critical Canal Zone. 



^^^ 

The machine was reerected in the National puper mili uà 

previously stated. 

The Rakta mill started in I96I with a bleached rioe 

•traw pulp mill auu two paper machinea ¿'or woodfret writ- 

ing and printing papere.  In 1967, a 30 t/d mechunochem- 

-ical rice straw pulp line und a waste paper pulping line 

were added to supply furnish for the 50 t/d multilayer 

board machine installed in tne same year. 

One year later, in 1968, a third machine for writing 

and printing ( 60 t/d ) was added. 

1970 saw the start-up of a new bleaching plant for 100 t/d 

of bt.gaese pulp. It was desired to work in parallel with 

the existing rice straw line. In 1976, the two oldest 

paper machines were modernized to produce 60t/d writing and 

printing paper each. 

A new additional rice straw pulp mill with 90 t/d 

capacity ii, now under construction.  The baga tse bleaching 

plant will be modified to handle this quantity of rice straw 

pulp. 

The la.;t new enterprise in the pulp and paper field was 

the Edfu bagasse mill. It started operations in 1?65 and 

was designed to produce 60 t/d of un&le&ched bagasse pulp. 

Prom a review' of the preceding paragraph it can be 

concluded that the bul* of tha pulp and paper now produced 

in Egypt is made with relatively modern equipment. 
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The existing paper industry produces about one half 

of the papers currently consumed in Eg^pt. 

The papers produced are printing and writing papers, 

wrapping papare unii boards. Ho newsprint is produced. 

The raw materials urmd are rice straw, bagasse, waste paper 

and imported long fibre pulp. 

There are fifteen paper mills and ons markst pulp mill 

in E:r;pt . -*lin3 of *¡he paper mills are small, primitive, 

privately owned ir.ilJe with productions ranging from less 

then 1 'YD to IS T/D.  Tho combined production is only 

57 "/D .  ïhey produca the lowest grades of coarse wrapping 

pupar end chipboard und are marginally profitable. 

The production o." tha RíX goveriuent owned paper mills 

io 440 T/D or olo-jn to 90 f> of the total production of 

papor in Egypt. 

Tho current ^otul paper consumption in Egypt is 300,000 

T/'(  or 7 kg. per cauitn. 

r?>.3 conscription should ixiorease to 590,000 T/Y by 

1965. 

The principal row materials available for the product- 

ion of pulp in Egypt are bugasae and rice straw. These 

short fibra raw material« produce pulps simil%r to hurdwood 

pulpa ar?d con-joquentlv theae are limitations as tc the t^pes 
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of papera  that can be produced uaing a high 

proportion of locul raw materials.     Lon^ 

fibre  aoftwood p'Jlp  must  be  imported  to 

blend  with   the  looaJJy produced  ahort  fi jre 

pulp» for  the production of iuo:. t  types of 

paper. 

At present rice  atra* u«d  ba^asae  are used 

as raw materiale for the domeatic pulp  iuduatry. 

These  two  fibroua raw  materiale are available 

in much larger quantítieu   than used   toduy. 

As a matter of fact,   ba^aue can be considered 

us a  very  attractive  raw material owin^  to   the low 

price of fuel  oil which would  aerve us replacement 

fuel. 

Theoretically,   certain oti.er raw materials 

show aome potential  as fibrous  raw materials for 

the puisant  industry.     However,   either availability 

is very  limited  or   their coat  is  uo h.ich   that   they 

«re of little or no economic  interest. 

Al]   fibroua raw materials  available at pr sent 

in Bfcypt are  of ahurt fibre   type.     Phe  Egyptian 

paper  mduBtrj,   therefore   ia  forced  to  rely  on  imi orts 

for long, fibre pulp. 
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The  coat  of fibroua raw materiale available 

in  E&pt  is low compared   to  or.ner countries. 

FOLlowing   is H  brief dioCMHaLoii  of   tun  raain 

raw  (uuteriala used   in  E^ypt  for pulling;. 

RICE    STHAW  : 

Ei^pt is a .at;jor producer und exporter of 

rice.    The aren planted with rice uaounts  to 

about 1 million fedduna   (420.000 ha), see Table 3. 

Rice cultivación ia  concentrated in  the Nile 

Delta  . 

Production anounta  to approximately  270*000 

Ton« of white  rice   .       The corresponding quantity 

of rice  atruw reaches approxiitotely 1,000,000 tone. 

Table (3)   showa  the ¿.reua  of crops under 

cultivation which,   in principle,  could be conaid- 

-ered potent LL.1  aourcea of pax er ¡nuking fiber. 

Rice  etruw h«a been used  for u conaideruble 

tine in ••mi-industrial    inatullations for ¿aanufactur- 

-ing coarse board und wrup¿,in¿ puper.     Since 1923t 

it  is beinfc used in  Indonesia for bleached ^riutinfc 

and writing paper« 
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The mill at KAKTA, established I960, is probably 

the world's largeat und leuding rice struw pulp 

¡aill.  Rice straw is also used by the Nationel 

paper Co. and by Siac. 

Total consumption of rice straw for pulping 

is at present about 100'000 to 110*000 t/year. 

Another 10'000 t/year of rice straw is being used 

by tue soft board p]ant in Da.nietta. 

Large guanti ties of rice straw »re used by the 

farmers us fuel and even us fodder, despite the 

high silica content. 

Hice is plantad in May und harvested in 

October-Nove.uber.  Delivery of rice straw to the 

.ail La starts in November und xa  completed in June. 

It is purchased through contractoru who deliver it 

to the aills in t^lea. 

In principle, rice straw is in abundant uuppl¿. At 

present only a fraction of the available quantity is 

beirit, used for pulping or for softbourd manufacture. 

An analysis of rice etruw is shown in table(4) 

Rice straw can be easily pulped. An alkaline cook is 

conaide ed to be the moat suitable.  There is no 

proven proceua for recover; of the co.kin6 chenical. 
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Tuie is a severe handicap for rice straw pulpinc. 

It means tnat trie black liquor , containing about 

Half of the gtr-Hw ;iuaniit<y and all of the oooicing 

chemicals, naa io  -,e uumped.  If chemical recover, 

«er« possible, uiuaolved organic material could be 

burnt and »team generated.  Cnemicala could be 

reeled and pollution would be much lower. 

The quality of rj.ee straw pulp can vary 

considerably, depending on the amount of leaves 

and sheaths tnat remain in the straw after clean- 

ing . These parts of the plant contain maini, 

non-fibrous cellulose. The result is a pulp that 

drains or dewaters ver^  slowly.  To a certuin 

exteat this is not undesirable as sheet formation 

may improve.  On the otherhand, it seriously limit, 

paper machine speed.  Effect!va removal of sneaths and 

leaves would reduce pulp yield. Methods used today 

at Haleta uxv rathör jft'ccUve.  Hence, yields are 

still reasonably high but the pulp dewatera v&ry 

slowly.  This problem manifests itself on vacuum 

filters in the pulpan* and bleaching operations und 

on tiie p;n,er machines. 

riew high yield varieties of rice tend to be shorter 

in üiüe. 

-Ö- 

Further, the plant haa more leaves. This is very 

undesirable for pulp and paponaaltiug operations 

based entirely on rice straw. 

Another limiting factor is the high silica content 

of rioe straw.  It is the preeenco of silioa that 

oauses difficulties v/hen attenutine to recover 

pulping chemicals froza an ulkalino cook.  It la 

responsible for very high black liquor viscosity 

at the concentrations needed for combustion and 

for inadequate sludge settling after cauuticizing. 

Better removal of leave and ehoaths before pulping 

would definitely be a step in tho rirçht direction 

because they contain 3 to 4 times an euch silica 

as the stalks. 

Unbleached semi-chemical rice struw pulp made either 

by soda or by a lime cook yields fibre with good 

stiffness properties.  It could be used to produoe 

corrugating medium of acceptable quulity but paper 

machine spued would be low owing to nlo't atook 

drainage. 

Bagasse consists of the remnants of sugar cane stain 

from which the sugar containing juices have been 

extracted by crushing. 
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Por  decades  it was used  exclusively as fuel in   the 

sugar mills.    Small and  older mills need  all of 

their bagasse for  the  generation of process steam. 

Larger und   more  moaern  mills   have  a surplus of 

bagasse. 

Aa a  source  of fibre for the   production of pulp and 

paper, bagasse is one  of the   newer  developments. 

Major  installations came into  operation aft^r world 

war'    2. 

Many   processes were tried with varying degrees  of 

success .     Success did  not come until proper 

depithing methods were   developed and the  alkaline 

cooking process was adopted.      The first successful 

mills  were   established   in   Peru (Paramonga) and Other Asia^ 

Today,  bagasse pulping   technology  is well  establish- 

ed.      In aanj parts of   the world it has become 

accepted practice   uj ^e bagasse as raw material for 

pulping and   to replace   its calorific value by fuel 

oil  at the   sugar mills. 

Bagasse is   discharged continuously  from a sugar mill 

during the   crushing seaaon.     A pulp mill  is not  faced 

with   harvesting problems but   it must provide storage 

to assure  a  supply of fiber during  the many months 

when   the su^ar mill ia   shut down.     Ooat-wiae,   it is 

very   advantageoud   to locato  the pulp mill  next   to the 

sugar mill.     Li this way,  transportation cos LB  axe 
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avoided. 

In Egypt, there are seven sugar mills in operation, 

these mille and their basasse outputs are listed in 

Table (6). 

Sugar mills operate only during the sugar cane 

harvesting season. In Egypt the crushing season 

laste 120-140 days, starting around December 20th, 

every year. 

Only one  sugar mill,   EDFU,  has a relatively small 

bagasse pulp mill attached to it.     The actual output 

of this mill is at present about 40 t/day.     The 

availability  of bagasse froa the EDFU Sugar Mill 

would be sufficient for a pulp mill of 100-140 t/d 

bagasse pulp. 

The price of bagaes«  to be charged to a pulping 

operation is essentially a direct function of the 

quantity  of oil tnut is required to replace the 

depithed bagasse.    It is economically advantageous 

to return pith to the su^ar mill for use as fuel. 

The EDFU pulp mill balee and stores moist depithed 

bagasse.    Pith is returned to the  sugar mill as 

fuel.     The cost of its depithed,  baled bagasse is 

US$11 per o.d.  ton. 

Bagasse would be available  in large quantities to 

the Egyptian pulp and paper industry.     The present 
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bUfcur cune production i   if  coapleteij  converted  to 

pulp,  would  .yield  more   than 200'000  t/y   of  blenched 

pulp.     The  cultivation  of  au^ar Cc.ne  huu  mcreuaed 

uteadilji  over  Un: jeera  ,-.nd   the government  ie 

planning furttier  lUcrenueB. 

Bufc,uuae  iö  co.upoued  of   two  distinct  caliulur couatit- 

-uentu  filare  arid  pith.      The  libri.  fraction  couaietu 

of  Ion¿,   üirotic fibiv  buudleu  fro.u the  rind   and   from 

fibrov; acular  bundlea within   the cum:   a talk. 

ThiH  fibroua   {"ruction   ia   mi  excellent  raw  m; tenui 

for   the production  of pulp  und  ¡:a. er.     The  pith 

fraction  coutuata   of   thin  walled  non-fibroua  cell« 

that  cünt.ined   the   au^i. r   juxcea  before   oruahuifc. 

Theae  ¿ulh  cella  ni'e  of  no  v,^lue  for   tue  production of 

pulp  und  p.'per. 

In fact,   their ^r^ejuncu   ia detriment,....!   to   the production 

of pulp und  pi.per . rid   tht*j   muat b«  reaoved  prior   to 

iUlpint,.     Further,   there   13  u detiue  non-fibroua w..x¿ 

epidermal .Luteri <1  which   ia  of no pu^ennaKint, value. 

In addition,   bu^uaue  contains  reaiduul   augura and  other 

water  aolublea und   it  inv.it-iabl,,  contains   appreciable 

HUantitieu  of dirt,   atouea  and  other  foreign .uuteriul 

that  entera   tue  cruahin^  nil]   with   the  cane. 
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A typical composition of whole bagasse, before 

dspithinfc in shown in Table  (7)  Rather significant 

variations in the composition can occur,   duu  to 

differences in cune variety,   climatic conditions, 

time of cutting and mill  operating conditions. 

The first step in a bacasse pulping operation is 

pith removax.     This is usually  accomplished  today 

in two stages.     In the first stage,  moiet bagasse 

ih ita natural  state of approximately  50# moisture 

is shredded and screened  in a rotar,,  mill.     Tne pith 

along with some fine fibre  are  rejected and returned 

to the su^ar mill.     The accepted fraction contains 

about 60# fibre and 20?t pith,     part of this fraction 

is conveyed to an area where  it can be stored several 

montx.s for use when the  sugar mill  is not  in operat- 

-lon.    Most authorities ugree  today  tht.t bagnBse 

should be stored on a sltb  in bul*.     The otner part 

of the accepted fraction  is conveyed  to a wet 

depithx.'ifc operation whe'>    the fibre content  is rtiaed 

to yO?t  .     The washed fibre  is drained,  pressed, 

impregnated with alkaline  cooKing liquor,   either soda 

or   kraft   and fed  to a continous digester,     ¿"rom tnis 

point on,   conventional washing,   screening und cencri- 

-fugal ele. r.iij^ e^u^.. lent  ib uaea  so produce finished 

¿ulp. 
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by   vuTjin^   tí.e  í,:iyunt,   oí'   cookiuw ene.uicai   ¿.nd   tne 

diceuL-r  üvvüli   ti.,ie,   uli   cr.-jdeü  of ¿n^.  /roa  ae-ii- 

cíitJxOal   to  bleaerua.le   cm  et ¿jily   uè produced.   A 

three   ü tút« C'üJ« öe^uenee   IB  ade.¿a... ce  i'or an  6b° 

orijj,tn«roo  tj.ecCjieu ¿/ul^ . 

y¿¿-kÍLiíí¿ií.i;iilii'i!!_*-5¿^£¿¿¿-£,u¿i_¿'.-i,iij: ¿.IALINO : 

A combination oí bufcus&e.^uli.  &«d rice straw pulp 

could  offer certain advuntaLes.     It would be ^oaeiule 

to uae  u hitn   total amount  of short fiore pulp and to 

maintain a ¿,ood drainage rule.     The formation and. aheet 

properties would be ¿¿ood. 

Strength propertiee curii.ot  be  increased,   neither dr., 

strength nor initial wet  at renetta.    With modern paper 

¡aachinec,   problems with  low  initial strength cm be over- 

-co.ae with  closed dru*a  froa wire  and   through   tue preau 

section. 

In Table   (ÖJ   up¿roxiinutive  furnish compositions usmfe 

rice  etruw and/or basasse pulp  are  enown.     Furnish 

commuait-ion are t,iven,   considering uubl.ached or bleached 

6radej,   rice  straw of bacasse pulp and required lasted 

pulp,     luce straw puiA, und  ou^aase pui¿   can be used 

alone,   up   to   the fcxven amount  or in various combinationa 

together,  up   to trie a.aount  civen for one of the commenta. 

The  Table  (8)  shows further,   that ao.ua 6rade^ of ^per 
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cannot be easily manufactured only with indi6enious 

raw materiale t 

- cement eack kraft    paper.    The beat kraft paper, 

euitable for cement back,  is made from softwood 

pulp.    With a Clupack installation,   a high 

bagasse pulp content could be achieved. 

- true linerboard needs softwood jcraft pulp. 

•    Newsprint and magasine paper ( supere al undered ). 

Particularly newsprint requires groundwood.    j^, 

only substitute for the  true newsprint appears to 

be  the developments for cheiairtSttcntaiical bagasse 

pulp.     Again for theae paper qual i tie u, opacity, 

printubility,   ink absorbency  (during highspeed 

printing) und runability  (adequate  strength for 

the printing process) are of prime importance. 

The use of waste paper in Egypt follows stundard 

practice.    Problems connected with its use are 

common all over the word  : 

- Uniformity of quality 

- Presence of dirt,  foreign materials and plastics 

- Neceseity  of ink removal for higher grades 

- Lower etrength compared  to wood pulp 

- Price 

-15- 
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The i-reaeüce  of we I atrenc.th  p^pc-r in w,tyi,e does 

not >et citato  oper^tin^ problema.     This is li\r¿ely 

due   to   the fact  that  the pi- er producer theuaelveu 

*ae little or no wet strength  rebine. 

Deiukm±, i« not ¿et practiced   in Bwpt  .     Thia could 

provide u new  source of ¿ood  ^ruue fibre but the 

económica would   v ^uirv extinction. 

A^i<Jí-L¿All!^-lí25-iyM.-e£!£-ÍiL/j-iLí.i-!íiíl¿Iiii ¿* üííYI-T :- 

It in seen from table  (2)   tlu.t pi.per cousumtion 

IB fci-owirifc n.pidlj,.    Thia iua^   ruault in u critical gup 

between  tüe deuund ; nd the capaci t„   oi   ti.e e vietine 

lUlilu. 

accordingly  it  ia ver,/ essential  to improve und 

expend   the e>viatin¿ mills.     Howevur tine ctin, ot meet 

the  totul domestic  demanda. 

The futu.-e demand i H tiuTficient  to juutiJfy   the 

cuiiali\*c tion of & number of  new mills. 

We :auj  ulüsaifj  future  ± lana  into  tiira« cutetonea  i 

1 -    4odifict.tioiiB und uddilxona   to exiotin^ mills 

to  optimize   Ineir ¿roduction. 

2 -    Smaller project* auituble  for private owners. 

3 -    Mujor new project«. 

The  firut  t,roup consiatn  eBueritiullj  of project« 
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to overcome the technical und production problems 

facing the existing aille in order to improve thoir 

viability and operations. 

These projects are identified as foli.owe :- 

1 - For Rakta Pulp and pup er mill : 

a - Expansion und improvement of PM S to 

a capacity of 120 T/D instead of the 

existing 60 T/D. 

to - Expansion and improvement of the board 

machine to a capacity of 90 T/D, instead 

of the existing 4S T/D. 

0 - Off machine coater. 

d - Electrolytic plant to produce chlorine, 

caustic soda und hypochlorite. 

2 - For National pa* er milx : 

a - Modifications of VA 4 producing wrapping and 

envelope. 

b - ¿Modification of P-J 5 to produce writing 

und printing ^aper. 

o - Modification of TIA  6 to produce writing and 

printing paper. 

S - For Siao paper Mill »- 

Addition of & complete new 150 T/D multiply 

board machine. 
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Tue wecond and the third groupa are «homi la 

tables (9) and (10) 

i-ittct: LixtacititcKCK 

- FAO forestry paper, world pulp und puper   , 

demand supply und trade. 

- Central Bank of E^pt, Anual report 1977 

- Natica - wide «tudy of fi^pt'» pulp.paper 

and Bourd induutcv, Studier Hur ter Halted, 

CANADA. 

Ví:.I¡;|; 
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TABLE i i_^ 

PRODUCTION QP PAPER IN EGYPT 

GRADE 

Writing and printing paper 

Manifold 

Duplicator (stencil ) 

Coating Bast 

Greaseproof 

Kraft and kraft Writing 

Sulphite Wrapping 

Corrugating Medium 

Kraft and Kraft Liner 

Cover Paper (all gradee) 

Duplex Board 

Textile Cone Paper 

Wrappings, (low «red« ) 

Heary boards (  low grade ) 

TOTA! 

BASIS WEIGHT TONS 

g/m2 

40 - 100 48000 

30 2000 

70 2000 

70 - 80 1500 

40 1000 

40 - 150 15000 

55-60 1800 

130 5000 

130- 200 5000 

130- 350 15000 

250- 5^0 14000 

270- 400 10000 

110- 240 25000 

600- 1000 6000 

151300 
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léìfcLLli 

CHOP FSDDANS 
X 1000 

HECTAHES 

lio« atra* 1*053 442'260 

Baga««« 145 60'900 

Wbtat straw 1»394 5b 5'500 

Cotton 1'346 565'300 

Flax 54 22*680 

Gora (Malas ) 1*830 768*600 

1 Ftddan    «   0.42    aa 
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TABLE  (4) 

CHEMICAL CHARACTERISTICS Oí' IAJ0R EGYPTIAN FIBROUS HAW MATERIALS 

, 

Fibrous Materiell 
Alpha 

Cellulose        Li ya in 

*                    * 

Pentosuria Aoh Silica    ' 
| 

Rice    Stri»* 28 -  36 12 - 16 23 - 27 16 - 18 

""•'••         ! 

3 - 11 ; 

Bagase 32 - 43 16 - 22 27 - 32 1.5 - 6 0.7-1.? j 

¡flux Tow 50 - 68 10 -  14 6-16 2 -    5 0.5-0.7 ! 

Cotton Wustes eo - 85 0.8-1.8 ' 

Softwood« 40 - 45 26 -  34 7-14 <1 <0.2 

Hardwood« 38 - 49 ¿Ì - 30 19 - 26 <1 «,0.2 

Noto  : 

$     Bone dry basis. 

••     " Depithed " bagasse. 

ft-**    Not available in E^ypt   ;  datu included for comparison to Egyptian 

ruw aateriuls. 
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TABLE    (5) 

PHYSICAL CHARACTERISTICS    OP MAJOR EGYPTIAN FIBROUS RAW IvIATERIALS 

Fibrous Material 
Average Fibre Length 

in ¡am. 
Fibre Length  to 
Diameter Ratio 

Rice    Straw 

Bagasse 

Flax Tow 

Cotton Waste 

1.0 

1.4 

10.0 

6.0 

1.2 

1.5 

30.0 

20.0 

120 - 130 

65 - 75 

600 - 1300 

300 - 1000 

Softwoods 4f0 

Hardwoods *f « 

1.2 - 3.5 

1.2 - 1.4 

90 - 110 

40 - 65 

Note    : 

*    Fibre dimensions are  subject to considerable variation 

depending on source und growth conditions.  The figures 

given in this table are however,  good order of magnitude 

figures. 

9 * m Depithed " bagasse   . 

* * *•    Not available in Egypt;  dutu included for cocapurision 

to E^/ptian raw materials. 
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2éS£S—i-Z-2 

COMPOSITION OF BAQAgSB 

f»t«r 

Water    Soluta«« 

Í2Í20¿§Í3        Q.P.BASJg 

51 

4 8 

Dirt    and   Ash 

Pith 

Uoful    Fibrt 

3 6 

14,7 30 

27,3 H 

TOTAL      i 100 100 

-85- 
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