CHAPTER ¢

DISCussyIon

Preliminary processing

The 01l palm leaflets, typiog of MOTOC Ity L edonous
* o - RN A 1 escd Gifi ik

comprise 4 mass of diwcrest vaseglar bundles

o

in parenchymatous Uissue. It {6 this fibrous

sular rissue free from the esbedding parenchymat ous

A 5

.
ioee

1 that provides the cellulosic fibres for pulp.

The parenchymatous matter 15 susceptible te funaa)l

o In the early stage. the funaus attacks the food

'S

ptoof the parenchyma cellsx.  The oell walls were not

kel but this could not be ruled out on prolonged

csure (Khoo, 1989) .

e to this, the Jeaflets were gmsediately cut oup upon

vl oAand air-dried. then kept an sealedd plast 1o haas to

<tored indefinitely.

‘s oell walls and it also indicates
sking times might be gufficient ftor

“hetrAre the fibre strands

Density
The mean densiry of the midrib was 0.%47 afoe while

¥ the leaf blade was 0,241 asou, This as shown 1n

7 The generally 10w density values could be relate
that shorte:

the cooking ligquor to

{(yusoff{ »f 41., 1984},
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Chemical analysis
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Hoawever . the very high ash, hiah aikali, alcaliol-

e and het water solubilivties and low alpha-cellnlose

St ot the 1eaf blade as compared to the nidraib render

Cravietralile ol ;m;n-‘r‘nmkim;y The very baol ash (918!
4ffect the economy of aty rolovery [ SIALE S v atitiest U edd

palping.  The low alpha-cellulore content 104.01%0 0 Ligh
colubility (51%) and high Dranin coptent (3038
indicate a heavy chemical consumptbon combined withoA

rulp yield., A1l of these U IR T L

Cequently contirmed from thps study.



Cathiade.  The high Runkel ratio

A

mcent fibres and hence

sever, t hf" h i ‘!h Rullkfil rat )
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Morpbological characleristicy

Iable 4 presents a CORPAT I Son of 4 e BOrpdio ) og f
A S T s Oy o

from the different parte or she o talm
the saomylAarity of the o

paim oeidrit fabre Lo jow

oy hardwoods 1860 11 By g At hery shogt fength and

phavedy than walls. The midrit with thinner walls has

i;‘a"}i ot in i A8 a jfﬂ%j Ping mateein i Since ‘,hl el l Wﬂj I -

rodientave of better generasl puaper makd nE prapertjes,
cen omade Trom thin-~walled fibres ave cAParted 1o he dense
weell formed whereas those derived from thick-wal led
are Nenerally bulky with conrse surfaces.  Thick-

fed fibres also adversely influence bursting strength,

sle strength and folding endurance (Peh et ad., 1986,

The than walled fibres of the midrib, waith iarge Jumen,
Y omoderate coefficient of supplenes: and based on t HYS
e of Tutas et al. (19880, such frbpres ape evpedct ed to

Cind by collapse (fiatten:, siving an elbiptival cross-

tionnl form, producing vood surface contact between

good ibre 1o Tibre bonding. The

Hunkel ratio at 0,38 and moderate coeftficient of

(79.0%) of the midrib would be expected to conter

U f e s
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crade strength properties to pulps produced from at.

(1.41 and low coelticient of

Jeness (41.4%) would not tavour pulping ot the
indicates that the fibres

fairly thick-walled wh je the coeftfic rtent ol suppleness
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cate notoonly thick walls but g4ise o rather narrow
: rather narro

o, The £ibres are expected 1o oo ,
‘ ‘ pected te o show only s small amount

Cinttenains an papermakand ., whion g turn wives a tairriy

surfnce contact and fairly poaor Tibre o fibpe

IR ER L

from the microscopic studies, the fibres of both the

coboand leatf blade  appesred o0 cviindricsl cells with

fine-pointed and graduanl by tapering ends, This can be
i Plntes 3 and 4. The fenvth of the midrab fabre
mii ! 1e mabout twice that of the leat blade (0,89 mm).
drameter of the midrib fibre st 15,6 p 1s larger than
L ameter of the leaf blade fibre (1101 n). The lumen of

Lent blade (4.6 mm) is narrower compared to that of the

.

o 11,7 mm) while the cell walls of the madmb (4.8 mm)

o

L]

nner than the cell walls of the leaf blade (9.0 @l ).
Coowan oa large amount of pons frbrous o matier present,
iy conwisting O f° vedse I elements anid pareno hyvmatous

L1v eupecially in the len! blades.
Yipce the midribs contain most of the fibres suiltable

papermaking while the leaf blades consist of shorter and

Chen fibres and a greater ‘”3.(;,”\‘>N,i<;f1 of non-fibrous

ue, it is reasonable to expect the jeaflets it cooked
R L SN . by N )

‘ e e vield and strength
Cote, to give pulps of lower Vit

baracteristics.




Pulping trials were conducted

to determine the required
irtions for achieving satistactopy resul ts A higher

to material ratio was

necded to pulp the leaf blades

the leaves (whole) than the migrest on nccount of Lhe

nature of the leaf bhilades,

when the leaves {wholed were pulped by Lhe soda

w5, the non-fibrous matter dissolved, giving a poor
(9.3%) of pulp. This can be seen in Table 12,
fsheets were not made since Lthe vield was very low.,
ctarly, when the leaf blades were pulped by the soda

Cenn, # low vield (¥.9%) was obtained as in Table 13,

Sodua_pulping

Table 14 shows the results of the pulping trials of the
b by the soda process. 1t s apparent that the midrib
Lot eastly pulped by this process even up te an active

ol (AVAL) of 18%.

. e ‘easible as the low
Cooking below 17% A.A. was unfeasible as th

¢ AN ST ~ L R L . &)
comical concentrations werc pot suftficient Lo complete the

; ' i v “1al ¢ shown by
iction and adequately delignitfy the material as shown by

.8

1 was very poor,

hiigh kappa numbers. This resulted in the hard pulps,

v H N This 1S 8 1s0 true
.+ vields and high amount of rejects. This 1S al

Ce Table 3. Since the
‘he leaf blades as can be seen in Fable 13

a8 CC . not be made trom the
handsheets could not

Wi pulp of the leaf blades.



sulbhate pulping

1t is clear from Table 15 that {pe midrib could be

4 by the sulphate process : 1
| ¥ Process.  Asn ALA. of not more than

was o suffrcient to produce g Pl with n Kappa number of

Cooking below 18% ALA. did not i thificantliy atfect
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fepree of digestion at that chemiesl concentration as

by the high kappa numbers. A Jow vield (9.9%) was

cined when the deaf blades were pulped by the sulphate
an shown 1n Table 16, Only n set of handsheocots

tiee made.

‘nble 17 gives the details of bleaching of the pulp
ined from Cook 4 with a kappa number of ¢1.4. A yvield
was obtained from the simple three stage (CEH)

haing.  There was an appreciable loss an yvield of H%.

NSSC _pulping

Uue to the bulky nature of the miudrit, the liquor to
ratio was kept at T:i1 to ensure better Iiquor
Calation in the digester. The results of the NSS(

ind properties are & iven in Table 18,

‘ o ' weduction in total
Av expected, there was & general redu

. Ca b . n g g R
vield and a decrease 1n Kappa number wi th increasing

e 249 The material
wical concentration as shown in FISure 29. 1

Lo . « as low as 4%
not difficult to pulp as s chemical charge as L




coduced an acceptable pulp vieid 0L I%), but 311 was
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vond 12% since the Kappa number (117 remaired high at

et concentration (19%). Howeor, esen with a4 chemionl

carve ol 16%, the Kappa number a1 109 41d pot decrensse such

st o larde drop an vield o SUX. Considering Vhe jow

o bd oand smallodmprovement o Rappa number, gt

Ha &

mitht not be

“thwhiile to pulp bevond % wodium 2ul plirte vonceaniratron,

sncentrat ton of sodium scarbonnate wan Kejpst st u% to

+

Greve o nonenecadic pil, Phie did nst prove to be adegquale
Cook 10 when the low concentration of sodium sulphite

4 0% could not provide the additienal burtering action

inet the acids produced.  Incressing the concentration of
Sum earbonate to BH% could rarse the pH te a4 more

cirable level.

4 Pulp cyaluation

sulphbate pulps

14 R TP S KT T an of the bleached and
The results of the evalustran

‘ bv nre sshowt lable 139,
unbleached sulphate pulps st shown in

1 ) e are eraphically 1>l‘t*m*nt.wi in
Their strendgth results are Qrag

Fidures 1 to 10.

A preliminary pulping trial of the leat blades

Sf 1H% gave « very poor vield, hence only
using an A.A. © ave
Since not only a set ot
{ of handsheets were made,  Sinpge RO
a4 set of h TR I



handsheets could be made Yraptiionl esaluat 1d
Co hical evaluation coulg

not bhe produced, Howeve
H ! AR RERA TOWEVey COMBAT g ti Sk 118 ; §.]
P UHRpATIng the Terylte with

those of the sulphate Puly o tre miarit oal t he ac

AA. of 1B% and beating, 14

!

R B Seel; Thatl Uhe valuels
for the leat blades are (ower o bah that of the midrib.
Fynluantion of Che unddje s

Ched wulphate pulps of the

giidrih showed the pulps te beve GUIEe mimy lAaT

E‘\,}‘w);:\q‘*r’?;) CHE EXCEDY 4 fThe e cHY S1rendth where Uool 4

with the Jowest Kappn number eave e best tesulin. in
tact, Cook 4 showed the test developrment of strength on
bieat ing. When this pulp was bieached, however, an
averall drop 1n strength was clearly noted,
Nevertheless, an unusual feature about t His bleached
pulp s hat ot beat ing, while the tearing st rendth
remained practically conntant, other st renth values

improved.  Evamination ot f Be fitres showed that

Peat ins caused some chandes e e cell o owall o structure
hut not much o the tibre feneth, thus explaining for

the mild drop in tearin atlrendth of the benten pulps.

This is especially so for the bleached pulp.  Thus at

could he inferred that {hese Pibres were not ensily

chortened although the coell wall could be ajtered by

L .4 in Photemicreographs O to
beating. This s jllustrated an Photomicresrapt

4. In the bleached pulps (he tearing strength was

X e g ] S RICEE ¥ Llsf
retained down to a rregpess value of 180wl '

Lo s lendlLb.
indicat ing little lous of il fensth



4.9 B8oda pulps

Resulte of the evaluat .. ,
oevaluation g the swoda pulps are

shown In Tables 20 and thesr orpegars

resultes are

“"“1“‘”‘, qfl!’h\“d]]y S“ Flj’ii"qw. Yo 14,

With respect to the tearing sty cHLH G thes moda

pulpe, the raw Cooks & and cRpr1ally the former

which ahd the Jowest kappa number . gave the pooyest
values . With low beating, Cook # had lower tearing
stenath than Cook 9. but op further lLeat 113 At f{yeenwss

less than 400 m]l Csf. the tear improved and surpassed
that of ¢cook 9. Differences 1n other strength

properties between the soda pulps were not so marked

vrpecially on beating as shown in Figures 12 to 19,

4.10 NSSC pulps

The full details of the NSSC fulp evaluation are
given in Table 21. The strengtl properties are

illustrated in Figures 20 to J8.

The NSSC pulp with the averall maximum strength.
especially in tensile and burstang strength came from
cook 11 (at 164 sodium sulphits) with 4 Kappe number of

109.

Cook 12 (at 12% sodium sulphite! showed a high

twaring and bursting strength initially which dropped
LAY . . Jrstind



rapidly on beating. Cook 1o inr 1% wodium mulphite)

and cook 11 (at 8X sodium HUlphiite b were not eaxy Lo

beat as the freeness dropped to onjv ik wl Cul even

nfter 80 minutes of beatine, o

b 10 and 31 showed a

LY l 3 u h % ‘ NSRS 10 GOves e I t st pe T L Propert ies on

benting with the exception of tearing strength.

Insufficient chemicnal obarge

could e A reason for

inadeguate dinpersion ¢f the Tibre bundies which led to

the low strength properties of ook 10 and 11 (4% and

K% sodium rulphite respectively}.

Cook 13 (16% sodium sulphite) was the easient to
heat with a rapid development for all strength
properties except for a slight drop in tear. Strength
developpent on besting was fast whereby after an hour
of bheating, the freenes: dropped to 200 ml Us?t, In
fact, strength development waxu nlready noticeable atter

the first beating point.

Generally, the strength properties of the NSSU

pulps from cooks 10 to 1% indicate a general

jmprovement accompanied by aodrey in Kappa number waith

increase of chemical charge. However, the strength

improvement. at more than a chemicunl charee of 1&% might

st be sufficient te offset the additional expenditure
nat be 8 ijcient to ¢

i vields. Cook 10, at
of chemjcals and the reduced pullp V1e bds ¢

134
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q JTow chemical charge of 4 a0 ..
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Prolonged beatinia causes Che oo Pluliasie fibre

wall to gradual 1 ¥ break Hfr SRS eXYYewe!ly minyte

tibtale. It oax thas fivy o] SrmAat iUl THAY InOleades

the retention of water (Teohnica) Seotion At Lhe
Kriv sl Paper and Koard Maker o Aswociation, 1949

Viates B oto 9 (lluatrate thisx,
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comparison with sulphete pulps tron eil palm trunk and
emptly fruit bunches (EFB)

From the work of Peh et Al 1eTe At Fhooo and Lee

L 4t wak found that pulpang of the trunk and EFE

Lived prior to feparation of the £ailrous strands from the

Comchymatous tissue.o The speerat ion, aithough times

~~~~~ wing and reguiring the uxe ot AuXIIIArY eQuUIpment was

e

- " - o g e A1 -3 23 i 'f‘ e v b '
Sovasary not only to prevent biclogical degradation but

. P SN
¥ '

L < A e T 1 513 s ER T e
1o produce ~leaner and straniges (SIS Sh N A Tower
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Culie compared to the FFR which had « fasnter vate of

Sterioration.




Sulphate pulping of the FFE required higher chemicxi
pRA e ther chegiosl

et rations | hﬂn t ;h'p’ trunk e %1 i';.i,;‘&i';,'i; {he v yerdddn ot h
ALY S I gy o e

crowere generally better.  Ap A 40 of 16% was 1 fored t
Avde ol 6% was necded to

faee blenchable pulps Tor the 2080 whe ,
' ' ot he b e o wherenan oan ALAa, ol 1A%
- o n T S . 3 ‘

i Far the
5 - oo ‘ o B » @ £ Eo; e e, W A
e n bleaching, the lToss o vield for both saterinls

afficaent to produce puips of Bieachable grades

fuL A%, trunk (9.7%) ) war admest somidar but the ERR

Lohrieghter pulp (20%) compared te the trunk (6781,
Wiwher chemical concentrations were heeded to produce

[}

cnte pulps of the midril compared to both the trunk and
Crnbably due to the higher Lignip content an the midrib.
v were generally lower, but on bieaching, the yvield was
fer for the midrib than bt b the trunk and EFR and the

Cohitnesn was better thany the Lrunk izt fower compared (o

fhe siulp}lntr‘ pu!;" {rom he L pFutil o wa easier 1o beat
44 faster development of gt rength whivh was veneralty

1, especially in foldiny endurance Lo that of the

¥

cresponding pulp from the EFB. The enly redeeming feature

property.

3 R R It
Thic atter was in having very Wt B Lo ng
v owas also easy to beat

The sulphate pulp from ! hee midr b owas also eand to t

1 1 Vy housh the tensale
‘5w rast development of wirength. A thouwh the

o hetter than that ol the
ev oand folding endurance were better tnab

Lot o the midrit owerc far
RESE N tearing .‘?.,\t,!”‘ﬁngtuh and it retoh of the midy

“ter than the trunk.




yvompared to the LFB, the

s

Stiptate pulp of the midrib

pctter 1n terms of tear ana Yennile andex but th

Lotoh WAS SUPErior in the KR

Comparisen ith NSSC pulps {rom vil palm trunk

e

‘rom studies conducted by Yuself! (1¥HS), 1t was found

the fibrous strands from the oi) paim trunks were

Cabie material for producing NASC pulps of koceptable
crth properties at lew chemical charges of 4 to 10%

cum sulphite and at short digestion times., Moderate pulp
f4e of 62 Lo T0% were obtained. fxceussive addition of

um enrbonate, up to 12% was required 1o Achieve the non-

e condition an the cooking liquor,

The results also surRested that ta oachieve a happa
e ot over 10, the amount ! sedium sulphite used during
vt ion should not he more than t%. Apart from tearing
coatth, the pulps possensed vood cversall strength

puly dave rise to s tast

Lerties. Beating of the LAIES

o i e AT * g R y kd N S -
ceitopment of st rength propetrties, resulting 1n oA high

ceee of inter-fibre bhondnad .

NSSC pulping of the midrib regquired higher chemical

[ RZ-60.7%)

; g yraa do§ O e R
fpen (4-16%) to produce moades ate yielas

sred 1o the low chemical charges (4-10%) tor the trunk

g DO TUN ‘erhaps the
ptoduce higher yields of between oo iu» bPerhag

R



Jterence 1D cooking temperature (549

tor the trunk,

“Cotor the midrib) affected {he Vieids

WAewhemical charge of up o to o tew coulg only produce pulp

fappia number  10Y,  whereas 1o (e trunk 6% srodium

Cptate was sufficient to produce s happa number of  above

Strength properties were deneraliy better tor the trunk

s o the midrats,

Ceomparsson wilh pulps {rom o1l palm petiele

trom studies conducted by Joedidobroto {19821, 1t was
L that the chemical pulps trom oil palm petiole had good

TR AT ARG

Prior removal of the parenchyma Lissues was DECessary
duce high yields of pulps. Fulpine by the sodsa
e produced pulps wathoa rather bl happa number o b))
il Sereenines, Del i roal non Wi improved by the
i ion off A osmall oamount 0! antnroquinoend (0L 16%) . The
ine properties of the pulp: were comparable to those of
plact e pulps obtained from coohs at «imilar active charge

L% and sulphidity of 0%,

| Sk ¢ were quite similar
The strength properties cl the pulps were qul

tor the 1ow burst

;' y iy OeNOe 1‘
‘hose of pine sulphate pulp exeed

e ot he close to 10 km,
(. The pulps gave breaking Lengtd

L o fiwood putps.  The
1 is rather high and gimilar to sollwoo puly

il e The paper strength
process produced the weakest pulps. The pai
UEER D L SR s BN 2 LA :
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cperties of the petiole pulp Coubt probably be compared

s b hardwood sulphate pulp.

trom the morphological point of View, the length of the

cibhotabre (F.8Z 2 0055 mm) wins o much different from

ot the petiole [1.58 mm

< therapheryl, 1,45 mm (inner

corle The felting power of the peripherial fibres was 134

fe that of the inner fibres was 91, The felting power of

sidrib taibre  was 116,38 . However, the Kunkel ratio of

midrib faibre at 0,39 was much smaller than both the

‘prheriral fibres (2.41) and the anner thibres (0.43).,  This
‘ure could render the midrib more tavourable in

cormnking.

However, the chemical composition of the petiole was

fnvourable than the midrib 1n terms of pulping. The

B

v lignin content (24.5%) and alcohol-bengzene selubylaty
) of the midrib would indicate a hisher chemical
cumption combined with u lower vield compared to the

Cole (18.8%, 6.5% respectaivelyl. This was cvident in the

oand pulping of the materials. soda pulping of the

ole at 14% A.A. produced vonsi derably more vield (48.9%)

e 104 0) the he soda
4ined with a lower Kappa number (24,.0) than the s

: oA fvieold (28.7%)
ting of the midrib at the same A.A. [yield '

. e o~ To achieve a Kappa number of around
Ly number (105.7) ). To achie

Tohat @ ving of the
cquired only 14% A.A. in the sulphate pulping of

coded to pulp the midrib.
: ' as needed 1o}
iole whereas 18% A AL W




o

~¥

K

*

e

»r

L}

- % .G - N
- s By * ¥ v
P Cow e
- A

ar * -
n [ R
- o .

. ]
-

e

-
-

-
s
-
e

LR
.
-
- e




* 41

Thﬂ t’l“ﬂ‘fhl‘?‘%‘ i’“‘*‘ili"" Wl ek e e ¥

S S e S W P

el PUIR®R YO broduce Fopd e o .
i puie broduce bond papers. fepd papers cope aining
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o Preaking dength ard ey cngurance Lt A
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T tane et g ining w7 R

cofrwaod and 313% hardwood Pulp o the furnish (Clark and

The o1l palm midrib containe s gty content o6 gipha-

%

s lTaloRe Compared o kenat DN while vhe PeltoRANS

PR towg ®

‘ent of both materials are comparable.  The jignin

31 v
& 4 %3 a8 i

et o f the "‘Xdzzk At T3 .58 18 \"“'h':l ‘.¢}f.0*! YA k"!!f‘!

To2%) possibly explaining the slightly higher A A, (188!

cequired for producing bleachable pulps of the midril.

I3

The tearing strength of the bleached sylphate pulp of
e midrib 18 comparable 1o that ot the Bend paper to whioh

0w kenaf had been added.  The beat:1og Tength of the bond

LN
-
-
b
-
=4
o

ot

Caper was rather similar ©o that



(where 24 g of on PUlp aps
handshewsts) Boars
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Calculations relatod

and Technology val .

¥

B

L

3

Falping are FRIM's

HERSSEESE .

RKappa number of pulp

of heaker i,'{;f) ERC T ¥ o £

=t s x

R722
af bheaker + AD pulp (gd 18,2792 58.170%
of AD palp Tad 1) 5.430% fNG81

OD content af pulp
17.2574)

wt ., of OD pulp
R/7100 x A () 2.0240 1.974¢0

Caleulation of Fappa number for o

#

#

nnrma]a‘ty nf thi;’jgu}phdtw sntution = O0ON

vol. of thiosulphate solution consumed in the hlank
determination = 49.8 ml

vol. of thiosulphate consumed in test = 2785 wl

val., of permanﬁ,\natﬂ x‘t:"'s,f'i,‘iiz,m'%v?ﬂ

factor for correction to 0% permanganate

consumption {(dependent on the value of p!
Kappa number

(b - a)n/0.1

(49.8 - 27.65)0.2/0.1
44.3

p x £/W



