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:Jottnr . (Hibiscus spp. ) tilufrn rdrilurilnrrail.rfrfrg1y6:16'nrno tntru5fro

flo{nlnntfitaon rdut rr,rflo trruun.u#utlui#r;iiffinuu-r*'.#uu'rur'livronr,^u,i.ru
_l-l!-. llltuu

rfluaru'lr,rq fi iufioarl:Jerrunr{ilr r rufi 1nurh"ll rdopnrfirrtu,,#.,,#.,inoynrhflri.rrJo
t/.. -rt..l ) r xt 

t

ttnt'lv,u fitfldo:fiurirurdlnr]u11Rosetle (Hlbiscus saboarlffa tinn) d1u
v|v,trt

ilottnrfittuli.lfio Kenaf (Hlbiscus canabinusl fitflrtanlT..:"lurrr,qnaoru'luiltrtvtfl
.v, '4 j .qq ?" aqsUUilOttnlUr0 Kenaf VrUhtf Uerno{ ttns nn.r,:i-f IUr rUt rUilTlUmUfu Hiblscus

sabdarifra tirur rtorrrir tfluftslrtfie,r,rflrfiilorqffunrug$nrn r,riory riun rflunrurn,rrQ
*'.t A *y' , ' -ao o u 4 4 A < a I .rrfuqeril'ler ilounr rflufualqn fircurnrr rr?ryrfrlIn 00nn0flrilurrifier ']urrur 1 fl

,,#tfr*.u rtr rlumia.u'1rq"[#u.n ,#u"iu J.u,,nuu#"r rflul,i#,.r"[rt rafou"ru.li'fi rfiunru

,iuu

1) rliqrrrrtresrjonil
t-s.^ i- --,.-.3- e r drt - c - .

ilou n':Soulan r utilerun r un r uvTuq firft viuq r l r no 1 { un s urinn,r tto r qilr ; rh

tfi{ J.u1"qtLrr,rrr"luuilnnilou,i.luu ,,rfo,iruf#urfiorrnqu*nr#orfiuuluu.,,,irrurflu
Jt- - 

| t v -. c I | | I

ilt?nfluttvrrtua1u nrurJauritfi'u$lnnunurrrilr v rufiufod riunrTuri'rl rirrriofirurrYu#.-r'[l
.q,J-'-- - - J e . -:" u
t ljulr t ? nnulJl fi un t nu,: nl nuduneit o.l uu,u

I

:Jou nt rlg nfrlm nn r uf.: ut-e,ott,r 1'l un r n er r {uo o n r du q r ufi o'[ #u n f.,: u{e'
-.^--. c-.. - .s .-^-...].. .---.c i- .t-uPlf tlTdill tltlflu ll0uttrllJ 0fitt'lil routbnr uutr{rrn1il nl$dun gunrrttril rnr
rhr:lrujtfud,*,tvrjnnr-lauririf;rraue,rfiou r f.;r'(r) {e.rp:Jrrnurifi,do,u.,#u'lu

( 1 ) no.r rfii:*gfion., ,n"r,

afifrnrr r nunr norilr r rvrfi"l uu 4
I
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n'rfifrun floilunil rodu + dorfl

rtnurir"lvruuiu rdm

977 " 044

Savador

Madras Bl"ue

Cuban kenaf

Master fiber

466o

3934

4260

5118

5470

4320

3920

4642

5710

6316

4934

6t7g

8780

1752

2932

3432

6258

zt98

6Ye

3672

4066

4790

3580

4538

,916

3350

4242

4914

5050

4308

ilnao{ nlt vrnno.l rilful rfiuur&'uq 
.rtouti'rlru#u 

rdur'l #uou6*ro1 rflrflnfl,r nr*[uf
fitlrrtavvfuqgnuoudu ilafl1tunao.:rLgnrtou#rlru#u,durdnnrfln6nrru l-.ru{nnrm6utl 1;
unufrsrno'i igtqr,fio B, ?B si'uno"[r

(3) \ - | , Jr, y ,,

iurtor,,irou,, l ooo nn.

fi\F
tilder

305 nn.

I

.' *e
Iuttut

68.9 nn.

rJonfrloer

295 ttfi.
IVv

:ionGuur,r,r

Bo.5 nn.

i,r
dodonuu'.r

40.25 nn.

trnunutjndnr

400 nn.

I
vl1 Y

ununurlottu.l

130.8 nn.
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n
e

I

F

Vu(2t no{n1tnuft11tlnsilP}n0,1 nrunfnrr}J rlu{'tuuun.r#*ui,rr^u.l,rnyTfu :Jryrhfl a5e:

(3 ) ilnnlrunnarsorno",finfinr ruluug.r {.rrafnun,rrrrffur
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(+)
Hot - water solubility TAPPI Standards T I n - 59

Alcohol -benzene solubility TAppI StanoarOS4) T 6n-59
(4)

TAPPI Standards T 15 m - 58

"rApPr strnor$$J r 13 os - 54

. TA?PI st*naa$$J rr ?zj io - 63

Alpha - cellulose TApPI Stanoa$$J t 203 os - 61

Holo - cellulose E.T,. Wiseg Munphy and DrAddieco

rro$o'i n.i r; r n rr yr,rtJluerl r r{ dnt? tnT1vl,lcij tTlFl,lf ,'l{yl 2 ,.

t
I .,

.4
tt 1 t?191r10{ y}h t tic n r ynr tuo 1nilc[n1

rlll-ln.H
't nvreroo'l yrh u fi o n r yer rul mrjo trnrz,lruff 1.t oi n { {io t il11

, u vv- u0rln']u{nil
gt I .J

- unililofit ( unufi rrafiaffrornn''lrvlhilrilon)

'lt- ilot[n1nnuttx4.t
-,1 

r , Y 4 , d
1J01,{Onnilfl1y,lfiu I 1{ Toilo t nSnt'I

(4) TAPPI Standards Methods : ?ublished by the technical

Associatiop of the Pulp and paper Industry, New york.

( ) Wise, M. Murphy and A,A.D.lAddieco, pF.per Trade J. 1946, 1ZZ,

Na. Z, 35
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. 
, I I I t ,a-lt l .l

e'l1ou1{iloun1ttflavdru rr,iarf"t#rriuun'^,rafumnr ruouvr'l rflolnuri'e,l#
l!-.-. --'d-..y4 , *nl . a .6 So ueIersurerl6urrTuilnr':1ilu11ilt v:J101 30-35 lrJ. rfru InErlilordfrnr.rriJiilTunl,]:tfru lull
d { , ' ,u t 

"r '. 
j < adt j I

ilnrTudu:JtsJJltllrouns 12 lnvreraotuCIutiJvtlruonrve'tuleruifre,'rr 1 tfiorflu[uril1{rrn

gdtuledrsuhtorrTrout#irfl#,flu{rigfir dhr,rr-rvrhrdonrrr,tE'iuffugndrunrrru 1;
q 4 i*
?1111t011 taon io't Fr1tJ1/l t 1,1ud3Jn1t

ji c
[-U.ott'l tFr-tl

"[ 
#vre,n o r vrtr r dofi r r n ilo r nijorft iu u nurjo u n y rjo u #r nfi u,, #.,

i

2.4.1

v
ntuTd Neutral surfite semi-chemical (NSSC,) cold soda, hct soda

trnv lime n1tilnao.rvrr rfiod.: tnflf tfiourpi'rourr'lisonornu;louou #,l0 ,af u,,J.

uhurunr'lutrrdotuerrfiq Raffinatt r type D disc refiner z nflr nflnrn'l#

tsUvttl,l?'lil disc 1l1.ltil1 0.2 :JlJ. ffAcnfqd 2 ts[Jy f yt4,t't.l aisc g. g utJ.

'i usnrrun i,ihd*ruur r.o. rdo'e, r af q* ;ur:. *unJrudr,,u. uuun#rr lruo".t o"y

flat screen ru1rn#fiUhlfu.riliu,ru yield, permanganate number

{rr Brightness rrny tsriilurrrjuilerno.l

i,{2.4.2 LUo Lol]
,u J d 'a u d
ter'ilerno{ilhtilo tnil rrnilorrnrfi'tnu rrnililo rlonGu rrnc

rjo v,lon t nt Frfi #. u,,r r uidd'n t ulpr fo"l rdrn" u n vlrerr iou 1 #r*ouo uo ul erul #^ nl r,
.l $, "i o d . q i ye ' ln,n, j
Fl'l.t 1iltiltuoilnilnllrarrnsiltylJ.ltuilnildfltuod,t Inurdnrrrnltiloufr[ilIntt-jo' t -' --u'
firrn1ufleflfl11rJrlru.rr^uduru.:r,rrnrrdo",,{on,ii,rr#.:r 1rul#li,dufiurnronrYufl

permanganate nunber rjiyu'rnr r 5 
(6 I

(5) ,J.P. casey : Pulp and Paper chemistry and chemiear rechnology.

Volume 1, Pulping and Bleaching, p. 465

Interseience Publishers, New York and london, 1960.
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:tr tl-- ' u' J' 
I u nr r uernn{ ilauri'? ou1 { ilh l fi o nr v o1u r fi ailTnn rl't #rjuul urriu #u, du

lhf,il
(Dlgester) 

. lAotdnrnfr r,rpeg'lu polyethytene slycol bath luntruou
1"L^.^.'d^,^".-' 

' ,,tu q.---!..v , -- js € 
-:"--"

r uvtl tuCI r ntJdrurJl rr I r rrnr I unl r nilfi'{ ulnil, sil1il + r'rl ur Aililnfi${ 1 do 
.!,

.d q u Y d .1, " t' ' - ; I-"xr
tfronrurrni'lunltrliltt;t uhtiloiltn00nlJ1n1{dcornou}rrJnnl{ uhri'tourr"lrir#r

{ j e , 'r'-;
tniatnrc?1iltfiO (wet disintegrator) rrnt ro,ru.ruuni,lufilusnoon#,lurr,duo

t
r'abo$atony flat'screen urldo:fiurdirurcuunufrnur nu*"rlu*te number

Id
u n s t fli iutjn'tr uuuern o.r drr,t t-uur qrnro u:ifr vr.l { n 1 u n1 ?u

arr.l
ilflrarT qiJa; rflundnl?seo{ nl rrlor'tilh ldal nuid su}fate

. qh j
rudfi{ tr lunrrtrfr :

.dll

'Jn.'nsr 
1u6r tdundfl1l rs'.i nr r uouvrh rfiolnuid sulfite

. vt j
$dn{ Lr tumrrlfr 5

d. I .l

[rffnasrlunr tfrundnrrvflfl{ nlf uoilvrhtflole*rTd r,m, rrfiJ soda

r{dr}-r1;luprrrrtd s

2.5 fnlvlnofl,ilshnl&

?" 5' t: rdofi'l rnfl 1 #16o n r fiofu r nfu ,r n#urju,, #.fft #uua surruiln

;

jt tt

m v{o nn'llri"rurl sI ert,t lu t wo r"nn nlsf lnul #1 ol nr r ?u r *o in o n'l sf E nfimn!v
r do*il: 1 po ni''l unr r yhn l d'fi..: r *fi#'l #an. r, nr r *o nri.r ffis

Magnesiurn $rJ.fate %

Sodium sllioate

Sodlum hydroxlde

Hyd*-mgen .p€roxid€

Pulp coneistency, S

Temperature, 3c

Stme n lrourF.

on,,O.D. pulp 0rO5

tt\' ' 5'o
:(rr . ,2.p.

' ' 2'o

5.0'

llo

/3

i{

![
I

I

?
t
.i
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'/ j j j
a1{ tuo?ljd301pt tilor{Tl0fl tnmru tfl tilor{il

ElrephoBrightness

Y Y 4 i .d A q qdy , v "
I i] [dofi tU0 tnilil6ifi I erunr rilidgn r]Je't?''rnilovr-lnurtnyInuiln

,.

{
t
.i

':'

F
F

j
IJCIntu t1a1n1tillontin')

tt
oHrv?111.t 5a - 65

J42.5,2 !U0lnil

Id.{VA
y11i permanganate number :Jryltu 15 llilemo{i{OfltnlllilalU{Uf.tOU Unsillon?Tu

rfiur ri'rurfii#uonfifforirurffli';'uleruri"r'lrjfioriruruaoiu lsnr'lv,J nnarfiuu"loldnno-
y " d y v /o i v d rr'1 .J vl < - vt dtth ttavndorutrroon"[rn'lun'rrdonruotutfiultfiu'lrlrrrnntfruu'lalrjnao'ller

dJdv'
t lilav toupt?to.t nttl4lon tu0 [ nJJtray ilnilda{"l r'luflrrrqfi O

2. 6 ) D,1l_Vlg6..ou_Bnrd:rilfi

vrhprr uids o..r r.pp i standard " 1 e,u r fliuuri Ju r don"rur-:tvrndoilBildllun
q'a\ - ' t ! 

t

t,4ilil1uunil1glt5'llJ (Basis weisht) 6O nfunogrrrl{ uJFlt rrrjUvrernou#,firli1u
t)iXoiXuun'
1,10.1t{n1ilnilA1'llJTulinvc0lunilil 55 ! 2 % mlultudilulytt' ttay 27 ! 1 T. nou

6.1vrrnr r vrfldo!nildil:ifiur.l nl unlTtI

ilafl 0{ n 1 r rlrnd oil trudilrifi , dou. n rJofi..r iuuderq"l i'] u*. r r.r d r
ulr' [rnuilorLdn{"1':'l uetr r rtfi g

r' ilonfiuuacilov{on rnrfifirdn{li"lu*.r.od
rA i +" t Y I

qald :J"rJ Erfl 0 it t u o ft t s e' rum l .l riuri'r"t rJtt n er,,r'[,:"l usr r r r..r fi t ot

3 ) [Jnnltuera0lrtrnYtl'uni

3.1 ) #umurir:lrunou#ru r#u1r z rfre, r#ulmrnJ.rut:Jfionruou'.#urfod
.d-,-'- ,- d d i X ' 'nt t um1ilonauilFt1 1}JU11 [flauilr v]r10r 2. 5 ]JlJ. nl1ilu1t3JU1nriu11m1 tdut mo..l

hardwood tl'.ltf trsrffunrr t#u'luno.l softwood r#u'iugol harawuod tiat,f
I

ulliltriJ.rol o.T - 2 lt:J. Jau,i'u'iugo.i softwood u11iltnJ1$t 3 - 4 lut. d1u

tunurloufoJru'l,uooo^.#u:10,,rir rjrvnou#':rrfol,iflr#uluurrrjrv:J10r o.d - 1 rur.

fl parenchyma ce1l nrru.uu1j,i."lrlun;fl.,ru (pith) ogelr{na1.r fl ,flu ruqfivrh
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ornrdududefle,uTd Neutral sulfite semi-chemical

j
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Flber Dimensi:ns and Derlved Valuee

Wa11
thl"cknes
micron

lumen

laneter
mlernn

Flexibillty
Coefficient

Woody stem

Bast

Wuody stem

Bast

Woody etem

Bast
il

tt

Wooily stem
|l

It

4

5

6

4

5

6

2.36

0.66

2.32

0.55

2.25

2.50
2,68

o '62
0.66
o.62

18.2 I 6.6

30.2 I l.z

22.2 I I .l
21 .3 I 6.5
22.1 I 7.6

36.9 I 3 .2
32,3 I 3 .7

5.6
22.5

5.O

23,8

5.9
8.1

6.7

30,5
24.9

22.3

a.2g
o.76

0.28
o.7e

0.31

o.38
o.30

a.g2
o,77
o.76

100

117

121

17

20"
21

70.2
23.7

72;5

?tr2

69 '4
61.j
69.o

17 ,4
2?.9

23.4
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Table 2 FheaLcel Analysle of Keyraf, dute q.rtg gunp+henp,

$ang3.ee
Sat-lb{lt*v, ta [o1oee1Iu

Lose

*

Al5lhe-

eeucrlgFe

q"

Llgntn
s6h'fltF9:

qr

Fen$oqans

6

Aeb

4

l-ea

ALo-benz

6

firt
rrtater

q"

Ubste wo,od;r
etec: frgm
retti,66"
Meohanleally
debarke'd gtes
Raw r,Cbbop
IllhsI.e stalk
Grade CI

rettlng kenaf

A,nrtthava
Woody etee,
npsths olel
"5tln6n

Raw r{bbon,
nonthp ol.{lnrn
o6$

JRO 632

lVoody steo
Rary rlbbon

4aieeg
Wooily eteo
Raw rLbboa

bole etalk

t,53

5.3p

6.F4
5.6CI
1",60

4,43

4.Ee
?,1?
5'.6e

?.og
4.?2

,4r88
4.90

4.88
*.53

?,78

o.2E

3,10

10.06
9,16
1"10

6 ?28

1-'1r 1!o

9,98
8.05

SrSC
5,02

9.82
7.05

4..88

413F,
1,44

Kens.f

82.40

8o.61

ffi 164
T6,98
88.08

4ee

58.69

75.',l}
7'l 160
67,.35

74e4'
7817

T?'5)
79.97

75.80
7V,77

$unn-henn#

?0 rTs

37,1A

:

?9.33

39.67
31r'14
59.50

29,72

?2 163
36,1?
38,16

43.+6
49,9€

98-r5,6
94,54

3€.50
?A r3q

3E.O.3

?1.65

20 73

F.74
t5 r99
12; to

18'59

19e9.4
?g aT,
10, t0

10.6tr
t'P.09

2.'! r11
1-Er0g

aCI,r12
11.3e

'18.,94

?9,9q

e2.g?

1+,36
'?0,3 t
1? #fl

2?.7?

21rot
?? $?
15 r22

l4,W
1*r84

pp,80
-16,80

?9.80
1.53po

fl r?e

e#1

t

8r15
?rl$
?,$?

3 r58

?rat
'?r.00
6 r$6

4.90
4r47

lir
tl

F
E

?r21

if

::'ir

0?99
0r94

?

I
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Table 6

I -16-
.t

Bleaelilng Trials on Sulfate Pulpe from Kenaf.

Cook number
Pulpe from
Bleaching eequence

K48D
t{hole stalk

CEITD

K48D
l,lhole etalk

cgH

K48B
l.lhole s talk

$ ingl e

K45C
IJoody stem

$ ingle

10

2.

PMN" of unbLeached pulp
Brightnees of. unbleached pulp
Chlorination l.

Pnlp coaelrteneyrT.
Tenperature, C/Timerminutee
Chlorlne added % on OD pulp

Alkallne Extraction
Pulp conelsterrcyr%
Tenperature, oc/Time, hr
NaOH % on O.D. pulp

Hypochlorite Bleach
Pulp coneiBtencyr%
Temperature, oc/Tirur, 

hrs
Chlorine added % on O.o pul1]
pH

chtorine Dloxide Bleach ]
Pulp coneistencyr7. 

I

Temperaturer tClTt*., tr". 
I

ClO, added ag chlorine Z or l
-0"D put{

Total Chlortne addedr%' 
ITotal Chlorlne consumedr% 
I

Yteld of bleached pulpr%.. t

Brightnees, Elrepho 
I

(45? nrn. f tlter Mgo = IQQ) I

16,9
20"5

5

3214

.11"5
9"5 - 8,5

11" 5

10" 5

42

70,9

14" 6

30" 5

L4"4

22"5

3

321 45

5 "62

10

Tolt
2

5

3213

2"9

I

5

70 lz
I

9.43

6"91

41," 5

86"6

L4"4

22"5

3

321+s

5 "25

l0
7a lt

2

5

3zlt
L.75
9

7"0

5"0
44"4

75 "6

5

3213

10"0

8"5 - 6"5

10"0

8"0
43.0
74"0

il

i

d
I
.t

F



.s''::i

Table 7
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Pulpa from t.lhole $talkEvaluation of
PFf" Beater

Cook

No"

K48D

NS 22

NS2

NS 24

d
I
,l

P

Yield
screened )

7"

Perman- fBeattng
ganate I reveo

Burst
Fac tor

Breakln
lerigth

Kmo

41.13

43.9

46"7

43"5

61,05

64" 6g

53"0

65"62

660
323
263

650
350
245

645
427
3I8
603
?73

533
334
258

527
303
232

539
3L7
232

610
4L7
23s

1"67
1"43
1"40

1"65
1"43
1" 37

1.69
1"43
1" 35

L"74
1" 35

1. gg
1"76
L"67

1" 83
1"65
1" 63

1" gg
1"75
1.65

2"35
2"09
1" 92

32
44
45

29
44
47

13
2t
30

5"45 I 1"50
10"02 I 5"t0
10"10 | +"eo
5"96 | t"e0

10"30 I 4"20g.g5 I 4"30
6"37 I 2.10

LO"44 | :"so
10"88 I 4"60
7.55 I 1"Oo

L0"72 | 1.16

5"30 I t"e
7"24 I g"o
7"64 I 3.1
4"97 i 1" A
6" 78 I 2"9
6"96 I 3"2
4"96 I 2"4
6"72. I 2.g
6,7g I 2.9

155
126
lt4
150
133
1r3
160
L26
LL2

166

99
85
76

138
L527
1289

116
1404
L737

t48
1323

":'

57
232
322

53
L24
156

33
105
194

Double
folds

KM"
800 g"
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Table 9 Evaluation of Pulps form rJaste l,Ioody stem of Kenaf .' 6, pFr Beeter

F

'

iic o"t

lt-
Yield

( ecreened )
d,

t"

;;;;"l t 
" 
* t 

" il;. "". " "-i* ill-t;;
sanare I r".," " I cs | "*3lul Fac to

,,o. | ' I *r" I I

reaking
1. ength

Km.

Stretch

%

Tear

Fac t.or

Double
folds

I{}{ 
"800 s"

I

l ^

H
NS I

s10

3

3B

SIc

S2a

s2b

S2c

ts1

Sulfate Process

38"58

42"5L

44" B0

34 "20

8"3

12"0

L4"6

19"0

0
2000

0
1500
3000

0
1500
3500

0
2500

474
330

494
3L2
2L5

5t+4
369
247

s17
369

678
402
300

613
401
3I2

1"25
1" 18

1" 30
r"26
1" 1B

1" 36
I"24
1" 18

L.42
1"27

1" 5B
1" 34
1" 30

r"72
1" /+1

1"37

1" 53
1" 36
r"24

2"09
1" 80
L"64

51
6q

53
74
79

3B
66
72

27
6t+

NSSC Process

63"70

67.5r

36 0
4000
5000

0
4000
6000

32
50
51

26
44
47

36

Ac id Sulf i te Proc es s

50"00 I 23 0
2000
5000

672
472
27A

655
430
278

I_B

4A
54

Lime Process

68"65 lla I o

I I 2500
I i 5ooo

T2
2L
26

Hot Soda and Cold Sorla Proc es ses
26"A

34"39

4L"75

40"31

77 "6

33

25 "5

17"0

14 "9

0

0
2000

0
2000

0
2000

0
4000
6000

10000

| 652

I ooe
I tozo
II 490
I r+o
I

503l:3z
660
348
308
L62

L"52

1" 50
r"33
1"53
1"25

1" 33
I "2t+
\"77
1" 63
1" 54
1" 51

32

22
4B

34
65

47
63

L7
23
27
29

. 7"7t
9 "62
8"59

LA "22
la "77
6"55
9"38
B.98

s "62
B,76

5"83
7 "94
8"/+8

4 "l+7
6 "97
6. B4

' !+ "43
7 "74
g 

"79

2 "63
/+ "26
5 "r2

5"06
f+ "96
5 "56
6 "62

10"26

9"61
L0 "22

3"50
4 "7L
l+ 

"9 
{s

5 "40

1" 90
3"50

2"1t)
3" 30
2 "3A
1" B0
3"00
3"40

1" 00
3"00

1" 90
2"60
2"50

1" 00
1" 80
1"40

0"90
1" B0
2"30

0"91
2"11
2 "2s

0"66

c}" 40
2"10

0"91
2"63

1" 69
2"58

0"80
1" 60
1" 40
1.40

79
72

76
77
67

67
65
70

67
60

55
49
45

60
47
44

47
4B
t+6

59
52
50

56

54
61

62
67

66
63

47
40
37
36

I

4
1r-
ItJ
24
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Table 10 Physlcal Properties of Commercial pulps

Type of Pulp

Blecched Birch
Sulfate pulpr Sweden

Ble.ached hardwood
pulpr Indonesia

Sl eached sulf at.e

pulpr sweden

Bleached spruce
sulfite pulpr sneden

Unbleached Kraft
sweden

Mechanical wood pulp
(spruce) eweden

Semi chemical
Birch pulpr Sweden

Semi chemlcal
hardw d pulp,
Denmark

Freenes s

cs

m1

Bulk
3.cm /g

Buret
fac ter

Breaking

1 eng th
III O

600

510

300

628

419

342

246

600

510

300

600

510

300

25A

90- 110

733

300

697

250

L74

1" 55

1" 45

1" 40

1" 65

1"55

1" 45

1"55

1" 50

1.40

2"5

2"L7

1"43

L"77
'r qo

1" 63

B7

92

60

75

rl

;
t
I

F

b

Type of
Beater

VaL 1ey

Bea ting
fevs.

1000

2000

4000

0

4000

6000

10000

2000

3000

5000

700

1000

1600

92 rninu

_tu""

0

5000

0

4000

7000

45

55

65

B

38

39

46

1a

BO

85

1+5

50

55

8B

LZ.5

?ot do

37

B

23

2t+

6000

7000

8500

20s0

5580

6340

7109

7500

8500

9500

5 500

6500

7500

11100

3000

18 78

5890

2 300

4800

4850

90

90

85

60

80

82

77

150

130

tz0
80

70

65

141

35

3B

100

33

45

46

b. . , _,..--_,**
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ilonrtYrnrulrnYlorrrri
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Table 11 Hlgh Yield Sulfite Cooke

tr'trhole St.alk l{enaf "

1. A11 cooks have been performed with 7.6
on oven dry k'enaf stalks for 60 mintrtes
120 minut,es raiaing time right after 30

ar 1300C

% SOZ caLculated
at 170oC and

minutes presteaming,I

c

2o Cooked chips were defibered twice in a Raffinator type D

. diee refiner with clearancee of 0.2 & 0.0 mmo and the
resuLting pul.p screened over 0.01 in" slote"

-,.l
,;;t.l
::..:i

tI
t

Cook .,|.1o" pH Yietrd,%
( screened )

Brightnees
Elrepho

Itermanganate

number

Ns 29P

NS30r

NS29D

NS29A

NS 31- B

NS28B

4"5

6"0
I

7"0

8"5

9"5

10.5

55

65

59

62

62

56

"; 38

46

45

47 "5

48

42.5

32

32

32

33

35

34" 5

T'

F*
l
;

i;
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Evaluation of High Yield Sulfite lulps from Uhole
Stalk Kenaf , PFI Beat,er

Table 12

Cook

Noo ptl

Yleld
7"

Bea t,ing

revs.
Freene s s

UO

m1

Bulk
3,cm /g

Sure t
f ac tor

Breaking

length.
Kmo

S tretch
ol

Tear

fec tor
Double

f,olda
KM"

800 g"

s29 E

NS3O F

s29 D

s29 A

s31 B

S28 B

4"5

6"0

7"0

8"5

9"5

10"5

55

65

59

62

62

56

0

2500

6000

0

3500

7000

10000

0

3500

7000

0

2500

6000

0

2500

7000

0

2500

6000

64s

425

232

708

642

502

40?

682

494

314

660

485

280

603

407

200

610

406

205

1,96
L"62

L"52

4"09

2"L4

2"LL

1" 98

1" 98

1" 70

L"54

1" 98

1" 63

1,51

1" 94

1" 65

1" 4?

1" 86

1" 56

L"l+6

18

38

t+5

T
15

18

19

2T

3B

46

22

40

54

27

45

51

30

51

60

4L70

67ZA

764A

7470

4190

4300

l+700

4450

71 30

7890

4550

6 710

8190

5050

6990

8140

5474

7490

8860

1,93
3 "07
3" 33

0"90

1" 50

1"90

1" 80

1" 70

2"60

2"94

2"05

3"36

3"58

2"20
3 "20
3" 80

2"30

4"?A

4" 90

94

84

48

55

64

65

62

99

98

94

11t
89

83

120

99

BO

117

91

76

13

5B

114

22

115

253

25

180

273

Teetlng conditions 65 ! 27" R"H

27 ! Loc. el
i

$
t
,'

lar

F
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Table 14 Kraft Pulping of lnltrole-Stalked Jute:
varieties & cooking conditions

Yi
I

t

:

F
P
F

Varieties Cook numbere Cooking condltions

Tossa

JRO-632,
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ilutlt0{$1nfl1?

\.d
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lsd

r,'1il'l rdal
I

to
lsrlt?urtft{

rgEfllfnnnil

K148D

K149C

K1578

K157C

KL58C

K158D

K1588

K158F
t:

K125A

sane follouring

Total .alkali 2W" on raW material.

18% on raw material

ell coots were ferforrned under the

condlti-ons:

.1

Active alkali =

Sulfidity = 25%.:
Wood,zLiquor = 1:8

Time to max. temp = 2 hrso

Time at max. tempo = 2 hrso

Maxirnum temperatr:re = 160oCo
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Tab1e 15 Jute

Bleaching Condi_tions and pulp properties

oi

T.

t
!

Samples

Bleaching sequence

1" Chlorine appJ_ied g O"D" pulp
(3 % Pulp consisteney .leoc)l

2" Alkaline extractj-on (1fl pulp consj_stency
NaOH % O"D" pr:lp

3" CaLci.um hypochlorite bleach5.ng
Chlorine added % O"D. pulp
(5 % puLp consistency, 3zoc,2 hrs.)

4u Chlorine dioxide (5% pulp consistency '!OoC,

ClO, added as avaiL CLZ% O"D.. pulp
Tntal chlorine added as Cl, %

Total chlorine consumed as C1r%

Bleached pulp yield % O"D" wood

Brightness, Elrepho, 457 nm filter
Initial freeness, m1. CSF

Pu1 at initial
Bulk cm'lg
Burst factor
Tear factor
Breaking Length, Kmo

CEHD

4"69

7ooc, I hr)

1+0

2 hrs.)
0"65

b"JJ

4"79

42"9

84"0

354

1,.51

65

135

7 "63

0"95

7 "61.
4"9A

47"10

96"0

378

1,"54

61

1,37

9.00



i

-37-

ilOtfim (sunn - hemp)
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2) qanlfuflno{unsT?1rni
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Table 16 Potluang (Sr.mn hemp)

Digestion Conditions and pulp properties

)

Cook nunber K1298 K13OA K135C s"11

NaOFI as NaAO, %

Active Alkali as Na^O %z
on oven dry wood"

Total Alkall as NarO % on oven dqy wood.

Sulfidlty, %

Woodr/liquor ratLo
Maximum tempo; oC

Tlme to max. temp.r
Tlme at max, fempo,
Pglp yield, %i

screened

screeninqs

hours

hours

lPermanganate number

le"ier,t 
r."s, oEr.repho

llnitial freeness, mlo CSF.

I

PuIp handsheet properties at initial
Bulk, crrf/g
Burst factor
Tear factor
Breaking lengttr, I(m.

PuIp handsheet p5qperties at 300 mlo CSF.

Beating revo PFI

eulk sn3/g
Burst factor
Tear factor
Breaking length, Km.

18

20

25

7/7

r60

2

2

57"97

0" 35

72"O

33

498

1"55

40"2

gg"6

7.91.

4000

7"44

67.4

702

10.53

77

25

1./7

160

2

2:

15

51,.37

6"2O

18.2

25

565

U63
31

103

6"77

4500

1"39

61

96

10"46

27

25

7/7
1.60

2

2,.1
1

46,6 I

I0"1 I

I

1o"s 
I3sI

640 I

19

1.55

28

101

5"99

4?O0

1n50

50

103

8c40

U7
i

160
I

1
I

1

58.g

0065

33

25

674

15

7"77

7',7"4

90

4,44

:

7500

1"35

50.9

82,
8.47

$
I
,l

F
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Table L7 potlluang (Sunn hemp)

, Bleachlng Condltions and pulp properties

:]sgc4*w*ssffsp-

Chtorinatlon.{3% pulp consistency 32oc)
Chlorine applied S O"D" pulp

Alkaline ex'i:racti.on (1.0c/ pul"p consistency I hr" at zOoc)
NaOH % O"D" pulp

CalcLum hlpochlorite bleaching (5% pulpi consi-stency,
32"c, 2 hrs")
CaJ-. hlpochlorl-te adCed as avaiL C1? % O"Il. pulp

Chlorlne dloxide {5% pulp consistencyo ZOoC, 2 hrs,)
C1O, ad,Jed as avail" aIZr% 0"D" nulo
Total chlorir:e added as Cir% o,-D" r.:rbleached pulp
Total, chlorine consunred as C1, % untleached pulp
BLeached pulp yi.eld % O"D" woorj
Brightrress, (El"rep,l"ro, 457 run filt*: MgO

Initial freeness, mJ," CSF

3v3r-.hgg"shesg-p*.!et!+_qg at ini tiat / 34 6

3* 75

2

2"15

t
5"90

5"34

43"3

99"2

640

s

n
I

t

ni
1.66 /
40

88

5"96

* 100)

mI" CSF

4000

1"37

I6
85

9"07

Beatlng ::ev,. pFf
?

Bu1k, cr-n"r/g

Bu:st factl*:
Tear facto.,:

Breaking Length, Krn.

T.

!* :
i
I
.t
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