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1y Rood.  The brightnesc o . ’
\ ;Rhl,.nvsm Ot g e was rather Jow but

wld be improved by means of ather multiple. o
L ypen ) ] v AL stade

Coenching.

The sulphate pulps, al thousth ot exceptional in

perties could possibly be converted into medium grade

s and packaging papers (Standards Institution of

caysia), now (STRIM). Writing and printing papers could
b made provided the brightness af the bleached pulp
1 be further aimproved. Perhapy the ancorporation of

~rer-fibred pulps would increase the strength of the

The present investigation indicates that the production
nnbleached sulphate pulps and neutral sulphite
ichemical pulps from the oid paim midrb is technaoally
cible provided the problem of transportation ot the raw
Corial and the time consumed 1n 3o separation {rom the
blades are minimised. Additrenal studies need Lo e
for developing midrib pulps

to optimize the protocol

iy for ultimate use.
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APPENDI X
APPARENT DENSITY

Weldht of veussel o i Wil ey

ey
7
s
$¢
E
Ld

i wWermht ol vesnel ot wnter Sample (o) o© W
Volume of wample

weikht of O sxample

theretore apparent density e imi

.
¥
t
4
¥
e

Fibre length S
Fibre diameter S W

lLumen di1ameter O |

Cell wall thickness (w) A R T

Corfticient of supplieness D I NN R ALY

Kunkel ratio Vi

Feltine power S
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PROXIMATE CHEMICAL ANALYSES

il Molsture content

oweiRhing bottle ()

H

s owerRhing bottle ¢ AL

e SHLMS 259494

CAD sample AL ()

pramen

Ak 1. 167
0 werghang bottle « O

e g ) SR L R

Yo, midu

10D sample (g

P

i AR
L meisture [B1 1g) GLTOKD LR
mersture & B/A v 100 TLKTA4 LR

. i THON

-

ta convert to U eguivalent ¢! original sample
S NETE L RER T ATO0
L NS

Ash conteul

, ; i L 4. 6N do by
S eryorbhle (gD VLRl

' ERINUTEL RSN EO

2t crucible ¢ AD mBample O

o R 2RI
cf AL smmple (Al (&) s ebe

, L , , KRR KUY R
LY crutible ¢+ ash (®)

UL UD CLil e

st omsh (B (R)

3 GLTueh VR BT
iouanh o= K/7A x 100

SEEIE %




td4n

e e et M

) 1% alkall sofubij;ty

o

i beaker (g) L AR
I TS 2 1 A

of beaker ¢ AD sampie (g
of Al wsample (g)

e Ob sample A} (x 0080010 (g EIE YR
1 crucible () [

e crucible ¢ O resaidue g SALeyay TS T Rl
s residue [R] (k) I A O .44

ot alkala solubles [A-kKD 1) GLgaly U, 4248

alkall solubles SALURTY NG IV |
H1/A X 100]

S Alcoehol-bensene (AJE) solubility

S fritted glass crucihie (&0 j.i474 1.4 K

cf tritted glass crucibile 4 AD
shie L)

ot Al sample () L.ut
of 0D sample [C] {x U420 . 1,8
o1 extraction flask (g)

of extraction flask ¢ Ub

; Wi, Dhe] EEPREEL
Crdue {(R)

7 .1 uR GL.ONDD
of O residue D] (&) RS

nlcohol-benzene solubles KoE103 G.Ah44
v 100) o

th, D
At %

o ae o= {100 - e, 83 10U
1o Lo convert 1o Ui) eqguiy al ent tiy . i i1
= b, 4l
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1% alkali solubiljty

beaker (g)

iLnk

beaker + AD sampie (g1 A6
o P EAE

Al sample (g)

Ob sample [A] (X 0,9001 0 (¢ i

s crucible (&)

crucible ¢ O residue e

a7 revidue BT &)

nlkali solubles A=K (¢ o
alkali

HI/ZA X

solubles SN LUUNTY
100 ]

FE "e- <

S Alcohol-hencsene (AZB) sclubility

af fritted glass crucible (0!

St tritted wlass crucible ¢ AL
()

o1 AD sample (R)

Ob sample [Cl {x G.9200 () p

extraction tlask (¥)

ol extraction flask ¢ UD

ceopdue {g)

of O residue [D] o))

¢ snlcohol-benzene sclubles

Oy 100)

.
*x

o P { QU
convert to Ob equivalent (e

oty p

1.0
= (1, w3dT

ahh6
TeTY
441

LY % i
K c: 74 4

td 1 M

e I
g N
R

NEINRIL S

94,4596

SRR

tl [ 4 f‘ " ";

Ha

6.838) 100
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) Meoasture content of i/p

Caple

)
LLHXAT)

sriginal mample)

wething bottle (g9
weshing bottle ¢ aj 4§
()

Al AR wample (gl

s werehineg bottjie ¢

(&)

ot A/ kample ()

—

moisture (g)

moeisture

b

G to convert to QD o

s ot
§op R

.

WO

Ea

Hul watlel solubillily

s weeitghing bottile

1

';ﬁ
-

31 weighing bottie ¢
()
(]

ot AD A/H sample

‘ o Gy i)
st Op AZR gampi ¢ {(x U HULLD ik

S OD eq. of original sample

crucible + O extracted
()
crucible (#)

Af Op extracted sample i)

Gy I rtind
o,

CeARgiE

[ £

i R

M, THZK

?\!(mtil {
TROM 2O

0, a0 n th, 44l i

oL TURT J.uzey

SRR PLnahl
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HEREER BERE

1onhae



gf hot water solubles P N

1 hot water swolubles (o N

AU |
W, 14

o beaker (@) S1 e AT 5y 1AHR

U beaker ¢ AL AR sampie (et SR G Aandu
ol ARAZR sample (00 R | L0

U ODASH sAample O U LUROTL D T ERRTRTIeT Lt T

».

af O eq. of original sampic
SN K TR R 0

L4
st rucible ¢ lawnan (@ P L L8 O IR L
af crucible (g) KU R I AT R
o ligenain (®) IO IR Y U, 87

o figniin (DAC N 10U PRI B YRR S ALnY

EYHE ¢ R BRI

Cohg Lepnlesans

® o = = L} - e . e @ W ® . » - - % -

= Gl ety alen {0 OLUUUh e atom
ot A vE) . - N i o o T RSV E I I LERS b Foy -
a1 RBra g (. IN

Lo e
Gf RMr (10%) ¢ 10 mi

Ctrant of blank = J4L 00 ml

13 C st titration
B EF = 4 ) 1 i d w1 il 3
Oq = 1310 m

1 fond titrationd

l4x
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weldhin? bottle (w) 0.9119
oot oweaghing bottle ¢ AL A bt

a1 AR A/H sample () 0.8600

OB AZR sample (x 0,907 () ULRY5E

oot U eq. of original sample
JHETY (/)

e Nausa 045 (ml) I It
AN 1o,
U pentosans L B

BEE) §

T
o
»

-

Ll Molocellulose

v beaker AT RE
o1 beaker ¢ AD AZH sampie i) WRTEE
o AD AR sample (&) CLAn1R
G AD A/B sample (v ULuoDor o R AR

of Ob eq. of oridinal sample L4013
(/0.9347) S

FL.lioN

[

of crucible (&)
of crucible ¢ holoceliutose iR PR DA
ot holocellulose (DI (&)

e . GpM.bZ1Y
“t holocel lulose {D/U X PO

8.
RIERTE T 4
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C alpha-cellulose

of OD A/B sample (g}

b Ld0uy 1.60498

ot O eqo of orawannl camn
LU, HE4T7)
: 1401y | BN UR

gt crucible (g) Sd.5476 23,4474

FERS

ot crucible ¢ OD alpha-

Sl owe 2HL1TAT 24.2177
2 OD alpha-cellulose (g UL 6271 0.7707
¢ alpha=-cellulose SN I 44,7483

SR 3 4

- ¥
]

TERMS USED 1N ALKALINE PULPING

lii the soda process, the active chemical 1s sodium

caros1de whereas sodium hyvdrovide and sodium sulphide are

active chemicals in the sulphate process.,

Actave alkall - soda process = Nali expressed as N“EU

Active alkali-sulphate process , o0
= (AaOH + Na.,S) expressed as NagO

-

St idity-sulphate process ﬁ o ”
iphrarn ' = the ratio of sodium sulphide to
the Active Alkalii all sodium

compounds expressed as sodium
oxide
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werdhing bottle (4

a1 wirighing bottle & ADL

()

af AD A/B sample (¢}

a1 OD A/B sample {0, W

t oh

LA

of

©®*q .,

()

GUrIPIBHG Sampie

4 pentosans

i h

Holocellulose

benker

1 beaker ¢ AD AZHE

A A/HR sample (0

AD A/H sample (x ULuUo00

it O eg. of original sampie

WAV RENE

ot erucible ()

of erucible + holoceliutose

o holocellulose (1M ()

o1r holocellulose (D7 N (REIE

e %

saamye e L

(E I Y

1.5%1 4
0, 66au0

i oaF 3 it R
P L.ndns

TR

150

0.49119

-

,653%5

U, HKae

O, 6308
13,05

AN 1N 4

)
0, K92y
SLBTTY
IINECER

I.609N

1539

1733

tr, 1240
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1561

o alpha-celluloge

ol 0D A/H sample (g

1

ORI 1.6098

of QP eq. of original campbje

L7000, 89347 ooty 1

af crucible () d4.5476 24,4470
N MR BFE 5 N S T R Y

of crucible ¢ OD Aalpha-
Ciulose

ST B 24 2157
4O alpha-cellulose igd U tET O0.7707

t alpha=-cellulose 14,7514 44,7483

-3

TERMS USED IN ALKALINE I'ULPING

lii the soda process, the active chemical s sodium
fvew jde whereas sodium hyvdroxide andg sodium sulphide are

vt ive chemicals i the sul M::Ht“ pProcess,

Active #al k“‘{ 1 - woda proceoss = Natil t‘i\il?f't'.“iﬁ:l“’?,i an 5\:5\“"()

Active alkali-sulphate process | ot e KO
: {(NaOH ¢ Naod) eapressed as Na U

-

Sulphidity-sulphate procesh , G

bphidity ' = the ratio of sodium sulphide to
Lhe Actave Alkalig all sodium
compoundy expressed as sodrum

ox e
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LAl ,mhwani;unwuzﬂﬁwuxum“hxdruxidﬁ

NaOH (450 &) was dissolved iy g0 (31

Faoyp 1 t 3 38 . .
bor tatration, 25 mi of tipy. Shlution was diluted to

catmloand 25 mloaliquot s were titrated with Q.5N HCY

to phenolpthalein end point .,

Fitration to end point = 2.9 mi

FILE

m}\‘l = m:x;

0.6 x 20,9 = my, (25

me = 006 N 20,8705 = O a0k
since this 18 a 10 fold diiution,

concentration of NaOH (as NasO) in the original

0.418 x 43 ~x 10O

solut ion

129.58 /1

Preparation and Litralicu. ol sodium sudiphide

dissclved 1n Ho.O (2 L),

e

Sodium sulphide (500 g1 was

For titration, 20 ml of this solution was diluted to

200 ml and 20 ml aliquols fitrated with OOON HCL.

Titration to phenolpthalein end po int = 7.1 ol
= Ja.1 ml

k ante end point
Titration to methyl orame end i

. 4 0 BN HCI equivalent to the Naps
'l'h(:,‘” , t hE? VO j ume © f U AN i Ioeq

"

- T R N A T
content of 20 ml solution 2013

. e 0. h/20
Then concentration ot



Since this is a 10 fold driat e
S N S

concentration of NasS {av Nuoive 1

NOLE N EE N 10/20

e/

Determination of the aw '
cleidlna el e swount ol sodium Aronige il
the sedium sulphide sciution ' dydroside. an

iA 'S abye gk s - P -

Froam the above Literation Tigures,
Amoaunt of NaOH present =5 114,18
Concentration of NaOH = 1i.1 o]
Sinee this 1s a 10 fold dituton,

voncentration of Na.S [hs Naoid}
A -

SoldLl o 12y x 00BN 8 X T0/20

Lo Calculations for the pulpiug condiilons. 1L A sodn

cook

AVA = 14%

Concentration of prepared Nath solutaon Jou.hn e/l

Kutio of sample:liquor = IR

O.D. wt. of raw material R 00 L 1

O equaivalent = {1.8b

Fanctor to convert AD to ‘ i
content ol material

e
{calculated from mo jsture )

400/0.8672

L

AD weight

461 «

A1

14% NaOH = 14/100 X 461 = 6204 K NaOH

(24 + 23 ¢ 16) = 62/

Nugu =
NaOH = (23 + 16 + 1) = 40



bauivalent weight of Napop -

concentration of prepared

Vol. of NaOH (129, 5%k AR

Katio of sample:]iqguo

Avtual vol., of water 1o

il

Calculations Lol
sudphate ¢ogk

-
-

A AL 18%

= 25%

“ulphidity
"éuzﬁ = 93 /1

NAROH In Nﬁv‘dS = H.0uh v/

b sample = 500 g
A sample = 540 & (muasture

Wt., of NaOH (as Na, O = PR

i; !-i .

Wi. of Nay$ required = IE
= Z2.5

Vol. of NagpSs required = o«
= 24L

wWt, of NaOH in Nasd

W

Wi, of NaOH required

NAarif

R pulpdng o condilieons. Al 6

4]

R I N [T

valution = i‘i“f‘h /1

SULRY S 100G/ 2u L e

AR

AMG 61 mi

T R RIS

AVl Latbr e

v

1N

GU-EH/10ae) x Haa/1ov

PHo100 x HUO/100

s o 1000793 = 241,980

52571000

65,44 «



vaol. of NaUH reguired = g5 g 4
SASAE RS L L B

Aotunl vﬁ]. Oof water o R 0 T F T T @l

.
.

L s m

Euatamation ol  chemical  conswmed

: abos. o sulphate
digestion

Sulphidaty of hiquor = 6%

4.4, of liquor z In%
tedt titration of & mi of asked Tiquer o phH 4.2
= 141 wml o fist titrataion)

menn = 14,70 mi
fet titration of 10 mi ol liguor with carbonate removed
1o o pH 8.3 © BT.E mi o lst Litration)
RO UR o ml o fond titrationd

menls ' . Homi

Then, total alkali an S oml bilack baquor

4 0x 67 % mb UGN HU

-
=

-~ K }
= JdT1.L wi

1o} Koo Liguor
and the A.A. remainins e sd ml o black 1

Lh/2ud

£t
Tond
.
.
i
-~

- 3 f a7 2

Ihen, % chemical consumed
= BH.HB%

oy O raw materia
Chemical screened &S A A, on OF



screenings

fotal wt, of wet

pulp

T OHE, HY

X

6%

TO3G

wi. of OD screenings 149 4
% of screenings on OD pulp P9 100l o

wt. of beaker + lid

Wi,
;1“@}"1

of beaker +
(g)

LR

pulp ()

wt. of OD pulp (g)

wt. of moisture (&)

% of moisture

Mes s

A

(g} WELUTET

Jid + wet

JU, 0440

of beaker ¢ lid + 0D

ahL. 140

LHOTT

CE44Y

Ob content of A = 1.127% x JOoUsLuant
I content of B = 1.3971 x RTCEAC IR & B

Mean =
Then,

cquivalent OD pulp
vield

Wt

U]

"

of moist pulp for

549,57 x 48.44/100 =

jag.81/a00 x 100

24/

i

papermuking

7.

(R

187100

9%

H

39,1015

12.8409

40,4985
1.3970
2.3424

tid. o411

6,74

4. 100H8%
AT, 35H9%

37.2574%

194.8] &
JR.90%
5.44 x 100

P

ﬁ



twhere 24 2 of OD pulp are
tiandsheets )

ralculations related to
adaptations of those

f oo

and Technology Vol. | buiyp

happa number of pulyp

w:, of beaker (&)
wi. of beaker ¢« AD pulp (&)

wt, of AD pulp () [A]

‘K = O content of pulp
w = wt. of OD pulp

/100 x A (§)

e ATARS FINS

L babsy

Sulphat e

HESTI

:niuulgxgnnwniwhnvunwuumbcx‘xur_l

normality of thiosulpha

1

1

e

tor

Kot

ulp and

O T

SR F 11

1K, LT

DLUE3U

qolutoh

b = vol. of thiosulphate solution

determination = 4Y.¥ ml

@ = vol. of thiosulphate consumed

. = vol. of permanganale consumed

{ = factor for correction to

consumption (dependent

k = Kappa number

pos (b - ain/0.1 o
= (49.& - 27.65)0.2/0.1
= 44.3

k= p x /W

(&3 4

-

prulping

o f

12

are FRIM'n

Faper Science

U, IN
Ty R

consumed

in test

11

[

b2 RT2Y

G.249H3

1.9740

the blank

dT.eh ml

A% permanganste
ot

the

value

)



t 44,9 x U,986/4,0240
21.5809

Menn value of kK ] and o S

NSSC. pulping

Preparation and Lilralicnu ol sCdiul sulilite sclution

sodium sulphite (500 ¥3 was arssoaved an Heqs,
&

bor titration, &b ®l <! th

s lut ion wat Jdiiuted 1o

2H0 ml. QL 2N To0A0 mil wan addedd to i wmlo oot thax

cvolution and a lew drops ot i lute HoRNO L were waedd s

-

This solutlion was then Uitrated with ©0ON Nm Ny

e

ctarch asx 1ndicator.

" : - . T Y s t 1 s gn § s 1]
Titration to end point 5 looni s st titratien’
Jo, s feng tatration }

menrn o Gt Do mbos b

Then concentration ot Naontla

Since this 18 & L@ tToid dpiutiots

Concentration of Naadily

[}
[
"
st

-

-

-y

"
o
-
s
R
-
-
ety
g
.
>
—
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BLEACHING

itatel chlorination

Y &clcyn;nnlxgnwuiwnuzu;a;

I the RKappa

prtween TR Lo 20, the natira

o N% oon 0D pulp. bor KA

chlorine will be ysyed.

In this case, the khapia

“heretore A% chlorine was

A total of 200 »

culp way bleached at a tame,

ct o Preparation ol o whderine

of flask ¢« N i

flask + h]l ¢

(g)

. of
whater

of Clz water (g1

Titre of O.IN
Nuzszﬂa (ml)

Concentration of
Cl., water g/l

Mean concentration /1

1 ml of 0.IN NapSy0y = U

umtier  of

LR (s |

QI opulp wasn

RO N

vhiciine, geaany

Yhe  flp te be bleacied

Chicryine dJoemand wiil b

1 Y wgegs g, v f L
- E - T .

© numbie v

nUEDer Gl the puip was

aft L he g

pPuigs.

te bhe blenched, GO0 g

in ow plastic bag.

valel
A H

LA AR

PhLouUR T4, doue

TIRTTIRY (RUMIEE P8

N
% 5 G 8
t (\ PR I K¢l

R
R.o9408 x 19

o343 X

QUanh

e
a8

Ps

albiiut

O

o

>



Calculation for a

Amount of chlorine () an the . ialer

DR Cly 1w contmined L N N T TS

56,14 wl

Mean volume (from A and u; GG m]

Volume of chlorine wafer Containing 5 e Cl. : 860 m]
W ULy 2 BHCG m.

Yot g

o

General conditions:

Stock consistency = 3%

O

Temperature = L0
Time = | hr

A total of 200 g Ob pulp was to be bleached,

10O g OD pulp was bleached at a time, each 1n a plastic

bag.

o= 0D pulp = 100 g
AD pulp = 268.40 g

W = water

-

P/P + W ¢+ ClyHl0 x 100 = 3
Let y = P ¢+ W ¢+ ClyHpU
1007y x 100 = 3

vy = 100(100)/3

P+ W ClyHp0 = 3333 R

+



6]

10O ¢+ W ¢ 560 = 3348 g

W= 3333 - 100 - 560 =

I FER W

A Hoof ¢l 2“ 2“ and Jh gaT Hew wWere  godited it hl‘"

pulp to make up 1o dus G

chosladel adkall extraction

veneral condit jons s

Stock consmistency = Oy

Y

Temperature G

*

lime = 1 hr
Concentration of NaOH orn O pulp = %
o= pulp

W 5 water

et vy 8 P ¢ W ¢ NaOW xoin,

/P ¢ W e NaOH soln., x 100 = &

100/y ~x 100 = &

o
1]

100(100) /5

2000 ¢

1}

' ¢« W ¢+ NaOH soln. = Zoud ¢

» Y 1 e {otal wetdht to J000 g,
wWater was added to bring the (otal werdht te

cid siage: hypochlorite bleaching

: v was weitehed and three portions,
il the pulp from stage two was well

i e Foa i ond ¥ : 3
, ot cight was taken itassuming
T i ¢ 1( ’ he total weik
vk oequal to 1710 of th
L \ rheee Lrials containing 1,
loss of yield on bleaching!. Fhree |t



and 2% availal b .
e a1l &l:jv (,.hfut—-) He oy i1} "‘“‘h“‘ﬂf"h 1 P |
OREA L A0 DU was

ctort aken.,

General conditiony:

Stock CONMIKtency o iy

Time ¥ Y By

Licparation of bleaching scluliun

wWi. of flask ¢+ K1 (g} Ch, Z7ha 4. 14be

Wi, of flask ¢ Kl ¢ blenching
soln. (&) ThLel1h D3, 46567

wi. of b'eaching wxoln. (g} JO. a6 7 V.10l

¥
o~
2

Titre of O,IN Naus Ny, S
L3 -~ 23

Conventration of ‘(?l;. 1h brlenc b
nodn, | ENERE R tLoldiy

Mean concentratjon ¢7/1 g, 0476
iCaloulations ms 10 sl stnde !l

(Helow is  an  example of  the caleulation  tor one

tilenching trial):

Concentration of Clg on Qb pulp (%) !

. ; F#1u0 x 140
Wt, ot (,‘12 ()

= .}
cevavt e 0.1/0.247¢6
¥i. of bleaching soln., required ,
= 4, 048RS

x JU diiution



6% stock Consistency (¢

HyO required (g)

After two hours react ion ¢ me

Wi, of flmask + Kl (x)
Wi of flask ¢+ Jiguor (i
Wi of liquer (by)

Titre of U . IN ‘\ﬂ;.\“ﬂ fp

Concentration of avaiiabie -
remnining (S, 9288 x pop
svaph of  quantity  6f  chiorine
erane . agRangt the nercentage of

iy owan plotted.,

the large scale bleaching, that

fore the residual chlorine wae UL0% was

chlaorne

167

1it.6)

PG, 2
SR AL
ol gt

1. HO

G, By

remnlning {residunl

added on dry

quantity ot chlorine

Iha



arkccscale bleaching

16t bag alid Bag

cordual Cly on 0D pulp (%)
' e U,

[

cntration of (|} 2 on ap
(%)

of chlorine required (w) | iojon o 3 L.3/7100 x 100

o9 SR

ot bleaching woln.
it red () Y

JULO24TE Vo370.,40478

N 1O dilutran g 6,5 Go8 0

tostock consigtency Rt 1167
fotal o wt, required] (g)

required (g) TN b 1042

tivld of bleached puly

cral o wt, of AD bleached pulp = 05,6 g

vawmlure content of bleached pulpy )
A [

Wt. of beaker ¢+ cover () KEUPIE B JEL GRS
Wi, of beaker ¢ cover ¢
AD pulp (&)

AL dddn KY TR E 1

. PIRRE RN LR
Wi, of AD pulp (&)} ST (ol

W 31 be . rover ¢+ U ; o
kt; Q:g?ﬁﬂktr Toeen A1, 0345 30,3075
pulp

¢ 3 .60 1 o492
Wt., of O pulp (&)

P i,2940 6. 0a382
Wi, of moisture () :
% i gt TH,AUST TR.OIGT
A molsture

Mean %
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O content of A = 1.4604/6. 7560 | oo« 21 voas
R T
G content of B = | dkong e - 31 aea
SA% o LA S “’1 ‘
Mean OD content = 21.52mk

Pawivalent OD pulp = 21G0NE 100§ 926.6 = 156.2130

Yield of bleached pulyp VR6LZ1A0196 8 100 « .

Loss of vield on OD unbiencbed ale X 106 -

LANDSMEET  FORMAT1ON
Prede e 1deal conditions and without variations, the b
ssntent of each h&ﬂdﬁ*}(}g}t chould be 1.16 )

{an ecquivalient

G esam. ) However, in practice, 1.20 ¢ per sheet is
cowed anorder  to take noncconsistencies  due to level

Litet in o stock delivery. It the weirghts of the trial
cete were not close to 0.05H &, then a third specimen was
hdrawn 1o confirm the trial.  The stock concentration was

Cected as o shown in the exanple below.

et Wt ‘ t rlﬁl ?‘\h.p,“i L) s ow L

Vol. of water left an the stock

= 14 hitres - vel, of trial sheets,

sheotn,

-

r ] ¥l & ER Y ]
Assuming & litres were Laken for tri 0

Vol., of water lett in the stod 12 it

yi
ko
i

.

[ g
P
-

Wi . allowed per sheet ()

Val. of water to add

1

RS

200 ml

"
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If the trial sheet weighy Jeos fhan the wi O lowed per
SELALER] 4 2% P Al owedd 1 s g

sheetl,

Vail, of water to PEmon e Po i Ew W N 1YL 000 ml
N A S ) - -

PUYSLICAL TESTS OF HANDSHEETS

Abia) Basas weaght

frasds wetht = BW = (391 x moniv/m~
m = OB mass of fent pieces in &
n = number of text preces
Let m o= J,BYY

n o= 1&

Bw = 321 x Z2.R4us/716
= HM,16 = HKH.U w/m”

flhan vl ue g to brer siesif it t he subroguent
calouintions)

AR lear andex

Tear index = (9,H066 X reamding s SOHWD mN.omT /e

. A . . 3 3 oy g R ERER ¥ g~ 3 ,1
where 9.80686 = full deasding actimsoon o sheet

milli Newton imN?

LL

ot mean reading
Tear index for a single sheet

GLROBG N BU.0ue N L

= 17.¢l mN .



AR ) Bnnalinxwaxrunxth

}{ll -“ t l "(1( X - ( " !l 3 ” t ” Y [ ) -‘*i ‘ ! o ' : ’&l U ] ‘) x{ N
1 T | ,’vh K Y 3 £ b

et rending 2 208 ke isom”

Hurst andex = 8,066 x 00 /08 1

¥

JOHK 2 R RKbaomt e

AXLd) lenside sirengih

Tensgile index & (66,667 8 Toad Bw !l N,ms 3

Newton

L 4

load

Bw

il
b5
-
)

et mean load = ALV IN

"
f.
.
.
o
~
~
s
.
—
g g
—
-~
-

fenser e andex

Ll
Sut |
—
~4
i
e
*
2
4

AB L) Breabhiny Jloeusil

Tensile indes i 06U km

L1

Freaking length

¥

Breaking Jength = &1, 770 80tt

= H.07 km

AR ) lens ile gue IRy abpg Ipticd.. Llkal

(TE/1.6 x 100) Jrm”

-
i1

tensile enerey

—
n

TEA = 1.085/1.5 X
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1hdex

All1(h)

w1t raleh

Mean

EL

£

"

14

"

n

1kA indes

"

{ TEA/HBw “,3}

"

[}
f 2
re
b
-
g
"
il
=

1
-
e
k™
Nhk

3 3

alrelch

{FL790 < 100%
mm
4,37 /90 v oo

4.8564
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