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SUMMARY

Laboratory experiments on wet pressing of standard laboratory test sheets,
made from three short fibred furnishes. with varying Intensities of pressure,
have indicated that by reducing the beating and by increasing intensity of
pressurs during wet pressing, a sheet of equal or even higher physical strength
can be obtained. Reduction in beating, besides saving energy significantly,
helps in dewatering ‘on sheet formers and in rate of removal of water during

pressing.

With increase in freeness (C.S.F.) and increass in intensity of pressure the
cost of evapon:ation of water during drying will also be reduced with simultane-
Ous conservation of energy during the process of beating to produe a commerci-

ally acceptablie sheet.

INTRODUCTION

Wet pressing, after formation of web of paper over
paper machine wire, is a very important operation
where the web is subjected to pressing action for rem-
oval of water, Besides, this during wet pressing deve-
lopment of strength in sheet also takes place due to con-

solidation of wet web.

Several workers’.1? have shown that wet pressing
results in improvement of strength properties of sheet.
During wet pressing of wet web of paper, fibres sub-
jected to compressive forces perpendicular to the fibre
axis As a results of this, deformation of cell wall takes
place in the horizontal direction (x) and packs the fibrils
in vertical direction (y) as shown below :—

“imrils 1in vertical direction (y) as shown belowi-
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Deformation is dependent on anatomical structure
of fibre degree of beating and wet pressing. Most of the
studies relating to wet pressing are confinad to conifers.
No data is available on wet pressing of indigenous short
raw materials, -
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During wet pressing, the wet web of paper is sub-

- jected to first increasing compressive forces end then

decreasing pressure at paper machine presses. The pre-
ssure applied is opposed by the fibres to deform (reco-
very) which is dependent on cell wall structure, shape
and on degree of beating as well. Beating also reduces
porosity and drainage rate, This effects ease of removal
of water from sheet and increases rate of drying. In
otherwords if a pulp is .beaten less and pressed with
higher intensity of pressure of removal of water will
increase, production will increase and sheet produced
may be equal or stronger than produced in normal set

up.
Process of beating andjor refining of pulps prior
to sheet formation is necessary as some minimum
beating is essential to form a saleable sheet. Beating
and/or refining consumes huge amount of power.

Workers!3 in the field of wet pressing are in agree-
ment that wet pressing can be substituted by reducing
the degree of beating, which means saving of energy
and better strength, '

“Ofﬁcor—ih Charge. Statistical Branch. Forest Research
Institute & Colleges, Dehra Dun. ‘
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In this investigation, efforts have been made to
study in laboratory, if beating could be reduced by
increasing the intensity of pressure during wet pressing
to produce an equal or stronger sheet with special
reference to indigenous short fibred furnishes commonly
used in Indian Paper Industry. If this is possible,
short fibres will give a better sheet than what we are
producing today and paper makers will be able to inc-
rease production.

EXPERIMENTAL
I. Preparation of Pulp

Unbleached sulphate pulps were prepared from,
Bamboo (D. strictvs) Eucalyptus (E. bybrid® and from
Mixed hardwoods (listed in appendix I). The pulps
were cleaned and screened before further investigations
in this study. Details of pulps are given below:—

Degree of cooking Ave-age Fibre
Dimensions

Kappa number  Fibre length Fibre dia-

mm meter mm
Bamboo 22.4 1.65 0.012
Encalyptu_s 36.7 0.83 0.016

‘Mixed hard- o
~ woods 31,1 1.04 0 020
APPENDIX—I

List of fhe hardwoods from Middle Andaman Area

i _Jused for preparing sulphate pulp

]
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°
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‘Name of species

Dipterocarpus spp.
Parishia insignis
Artocarpus chaplasha
Diploknema butyracea
Calophy lum spp.
Neonauclea gageana
Myristica spp.
Polvalthia spp.
Neonauclea gageana
S:mecarpvr spp.
Parishia insignis
Knema spp.
Diospyros spp.
Diospyros spp.
Erimycarpus racemosus
Garcinia spp.
Pometia pinnata
Dehaasia Kurzil

SIS RRERESonaauRbNS

All the above 18 species of wood were mixed
in equal proportion on o. d. basis for pulping ex-
periments.
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1I. Beating of Pulps

All the three pulps were beaten in valley beater
according to Tappi Standard T 200 1-61. For each
level of beating seperate beating was done by taking
virgin pulp sample The pulps were first soaked in
water overnight. After loading the beater with pulp,
the pulp was dispersed for 15 minutes and thereafter
standard pressure was given on bed plate. The time
for beating and energy consumption was noted. Free-
ness after beating was determined. In case of unbeaten
pulp, the dispersion of pulp was done in Valley beater.

IT1. Preparation of Standard Test Sheets

Standard test sheets of 60 g.s.m. were prepared in
British Sheet making machine under standard condi-
tions. After couching the sheets, they were pressed
in an electrically operated hydraulic press for standaad
periods, i. e. for 5 minutes and 2 minutes. at Vvarying
intensity of pressures During pressing in place of
mirror polished stainless steel plates, sunmica plates
of 0.65 mm thickness were used. Nine sheets were
placed over a metalic plate with usual number of stan-
dard blotters and then covered with another metalic
plate. = The metalic plate was of the same size as that
of press plates. At a time nine sheets from four diffe-
rent levels of freeness i. e. unbeaten, lightly beaten,
well beaten and over beaten were pressed at a particu-
lar intensity of pressure.

After pressing, two sheets were immediately remo-
ved for determination of moisture content and seven
sheets were dried in air using rings and plates. These
sheets were used for evaluation of physical properties,
The sheets wets were conditioned and evaluated
for tear index, tensile index and burst index. Results in
respect of each raw material are given in Table I, 1II
& IV.

Standard test sheets at standard intensity of press-
ure (3 Skg/cm?) were also prepard as a control. Results
are given in Table—I.

STATISTICAL ANALYSIS OF RESULTS

The data emanated from the experiment viz., the
values of tear index, tensile index and burst index cal-
culated at various levels of freeness of the pulp for diff-
erent intensity of pressures were statiscally analysed.
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Results of pressing standard test sheets under standard conditions of

TABLE—I

intensity of pressure (3.5 kg/cm)3

Freeness Apparent Teﬁsi!’e Téar Burst
ml (C.S.F.) density Index Index i}uu;:;
g/cm? N.m/g m N.m2/g KPa m?/g

Bamboo. 690 0.49 33.727 1‘2.61
550 050 63.51 21.08 (1{2%
400 0.62 71.91 19.59 479
250 . 0.65 77.12 17.73 5.50

Eucalyptus 510 0.51 28 83 5.22
400 0.57 40.34 5.60 ?%
300 0.70 54.44 5.79 2.94
| 205 0.76 61.26 5.87 3.70
Mixed hardwoods 550 0 50 20.30 4.50 0.49
450 0.56 37.37 7.05 1229
355 0.61 48.47 7.81 245
240 0.63 57.98 8.11 3.12

TABLE—II

Results of pressing standard test sheets at different intensities of pressure

prepared from Bamboo pulp

Freeness of pulp

Intensity of Pressure Applied

ml (C.S. F) 10kg/cm?® 30kg/cm® 60kg/cm® 90kg/cm? 120kg/cm? 150kz/cm® 180kg/cm?®

Apparent dnesity 690 (Unbeaten) 0.27 0.48 0.57 0.61 0.62 0.64 0.66
g/cm?® 550 (Lightly beaten) 031 0.58 0.65 0.70 0.72 0.72 0:.74

400 (well Beaten) 0.49 0.60 0.70 0.71 0.74 0.74 0.76

250 (Over beaten) 0.52 0.65 0.71 0.75 0.77 0.79 0.78

Tear Index 690 {(Unbeaten) 732 16.41 18.67 21.82 18.49. 22.33 19.33
m. N.m2]g 550 (Lightly beaten) 24.06 20.94 20.58 22.40 20.85 17.70 17.93
400 (Well beaten) 22.60 19.87 17.47 17.20 17.66 15.20 16.53

] 250 (Over beaten) 19.32 16.83 15.85 14.30 16.40 17.39 15 45
Tensile Index 690 (Unbeaten) 16.08 35.41 37.70 42.81 30.22 41.53 44 .31
Nm/g- 550 (Lightly beaten) 46.37 57.93 61.64 .95 61.31 68.01 71.76

400 (Well beaten)  64.52 75.08 76.60 69.31 70.44 74.72 77.18 .

250 (Over beaten)  68.69 84.70 78.29 89.10 81.54 84.13 83.04

Purst Index 690 (Unbeaten) 0.36 1.63 1.62 1.66 1.43 1.01 1.60
KPam3/g '550 (Lightly beaten) 2.72 3.52 3.29 4.57 3.66. 3.99 3.97
400 (Well beaten) 4.00 4.87 4.67 4.01 4.52 4.94 5.25

250 (Over beaten) 4.81 5.95 5.35 5.58 5.38‘§ 6.05 5.67

Solid contents 690 (Unbeaten) 52.18 60.86 64.32 73.20 74.01 76.49 74.07

% 550 (Lightly beaten) 47.78 56.96 53.13 r 63.69 67.62 64.98 68.0
400 (Well beaten) 41.70 52.48 56.56 64.49 65.81 70.96 68.11
250 (Over beaten)  39.41 49.79 54.80 "™ 63.64 59.61 64.98 65.11
1PPTA Val. 24, No. 3 26

(Suppl.) Sent. 1987




Results of Energy consumption durirfg.. benting of Bamboo Pulp in Valley beater

[ PO U O T -2 ; . “ N

> RvE=4

S1.No. Degree of Béatlétg o o 'Enérgy'ébnsumed in * Eenergy saved*  Percentage*
C.S.F. b T2y e beating,360g (D) (KWW.HY) saving
Pulp (K.W.H )
| “Unbeaten (Dlsmtegrated) 690 mt (C. 8. F.) 005 - i —
2. . From 690 0550 ml (C. 8 ) - 002 3’ R
. 3 LT ¥ 0.025" 11.1
3 From 690 to 400 ml (CSF) : 0225 ) V! . , .
o R ’ £ _ 0.100". 30.7
4. o From 690 tq 2,0 ml (CSF) i ¢ 0325 + ) S :
2 el * To'Obtain same or higlier strength.
o e TABLE—3 1l )
. Results of pressmg standard test sheets at drﬁ'ercnt intensities of prepardd from Eucalyptus hybrrd pulp
Freéﬁeés of v Intensity of pressure applid -«
T 7 pulp; ml (C.S.F.) 10kg/cm’ 30kg/cm2  60kg/cm® 90kg/cm? 120kg/cm2 150kg/cm:> 180kg/cm?
Apparent density 510(Unbeaten) 0.34 053 0.70 0.71 0.80 077 0.81
g/cms 400(Lightly beaten)  0.35 0 63 0.75 0 80 0.83 0.81 0.86
* 300(Well beaten) 0.48 0.72 0.79 0.82 0.86 087 0.88
205(Over beaten) 0.59 0.74 0.82 0.88 0.93 091 091
Tea Index 510(Unbeaten) 2.86 44077 546 5.27 583 5.99 5.90
m,N.m?/g. 400(Lightly beaten)  4.09 528 5.91 6.14 6.20 6.39 6.43
300(Well beatwen) 635 . 661 = 684 . 649 639 6.46 6.62
' 205(Over beaten) ~ 691 - 674 731" 7467 7 6.49 - 6,42 6.64
Tensile Index 510(Unbeaten) 17,77 ©°24.09 ¢ 41.56  42.67 43 11 4263 48.91
~...Nm./g... _.400(Lightly beaten) 26.27  36.34  49.28. 5390  52.87 55.85 55.66
300(Well beaten)” ; 47.69 = 54,78 55.02 6148 .- 64.23 66.31 63.19
Gt ¢ -205(0ver beaten), . 51.49 . 5897 .. .67.40 . .7079 7106  72.36 6280
‘Burst lndex 5 ~510(Unbeaten) 056 - 098 - 203 ..208 1.97- - 241 2.08
KPam’/g 400(Lightly beaten) . 1.07 - 2.12 .-279 . 302 28 306  3.03
300(Well ‘beaten) .- 268 --3.08 - 4.03 408 - 4.04 4.15 3.80
3 * ~205(Over beaten) ©334 3.8 . 433 45 - 442 4.90 3.41
Solid C‘ontents S'lb(Un’beateﬁ) 3731 - 5%11 - 5190 6391 6452  64.76  65.30
/5 < 400(Lightly beaten) 35.42 . -51.15 ..-53;55 - 59.18 63.42 63.51 64.75
o ~.300(Well beaten) 3632 +-39:16 - 53.16 60.04 61.91 58.58 162.72
© 205(0Over beaten) Sy 34.06 4855 - 52,54 - .56.50 .  64.13  63.69 63.10
Results of Energy Consumption durmg beatmg of
a ‘ Eucalyptus Pulp Valley beater. - o
‘Sl No. Degree of beatmg T Energy consumed in beating 360 g. Energy Saved*.  Percentage
CSF. v (O.D.)Pulp(K. W.H.) - (K. W.H.) - Saving*
1. ' Unbeaten (Disintegrated) = - . 0.05 i — —
: 510 ml. (CS.F.).. | ) o ‘ ' N
2, - From 510 to 400 mI (C. S.'F.)_ 0.10 0.10 .30
3. . From 5100300 ml(C. S.F.) .. 020 } NI 0.05 20
4. . From 510 to 205 ml.(C. S.'F.) - 025 . Lo '

*To obtain same higher strength =~
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TABLE—IV
B “ Results of pressmg standard test sheets at varying intensities ST
of pressure made from Mixed hardwoods pulp 4

Freeness of INTENSITY OF PRESSURE APPLIED-
: pulp, ml. (C.S.F.) 10kg/cm? 30kgfcm? 60kg/cm? 90kg/cm? 120kg/cm? lSOkg/cm2 180kg/cm*
Apparent density - $50(Unbeaten) 033 052 0.54 061 . 0.64 0.64 0.65
g/cms 450(Lightly beaten)  0.41 0.59 0.64 0.67  0.72 071 - 075
‘ 355(Well beaten) 0.48 0.64 0.66 0.70 0.75 0.75 0.76
240(Over beaten)  0.52 0.67 0.70. 0.74 . 075 077 0.80
- Tear Index 550(Unbeaten) = 2.93 4.75 5.62 5.81 5.58 552  5.41
m.N.m?*/g 450 Lightly beaten) 6 13 6.68 - 546 go6 - 7.6 697 761
355 (Well beaten) 7.67 7.93 777 7.75 7.88 - 8.11 7.55
240(Over beaten) 8.09 . 8.01 8.17 8.37 790 . 7:83-  1.35
Tensile Index 550 (Unbeaten) 1153 24.46 22.08 29.94 29.55 . 2763  T0.87
N.m/g 450(Lightly beaten) 26.33  39.09  43.23 4343  43.00 43.95 45571
355 (Well'beaten) 40 23, 54.40 57.75 55.26 57.20 5688 57.25 i
. 240 (Over beaten) 4927 ~ .5890 6066  61.03 60.87 6327 . 61.21
Burst Index 550 (Unbeaten) . 0.07 0.73 086 0.97 1.02 - 096 - 1.09
KPam® /g - 450(Lightly beaten) 0 83 1.76 1.73 2.17 2.17 1.90 2.44
' _355(Well beaten) 2.07 2.92 2.81 28 - 297 . .335 . 3.04
: " 240(Over beaten) 2.48 337 319 - 326 362 351 376
- Solid Contents -  550(Unbeaten) = 27.67  37.85  46.]9 = 3547 4147 4470 - 48.58 .
% 450(Lightly betean) 38.28  36.31 4098  37.38 4055 . 46.16. . 269,%%. ,

355(Well beaten) =~ 29.73 34.15 .3594 - 3574 4043 & 43.10 46. :
240(Over beaten) 32,71 31.11 33.12 32.74 35.57  40.61 ~ 42.78 - -

Results of Energy consumption during beatmg . of Mixed hardwoods pulp in Valley beater -

Sl. No. Degree of beating Energy conrumed in Energy saved* ' Perccntage;
o S - CS.F. - - beating 360 g. (O.D.) pulp. L saving’
: : ' S (K.W.H) o (K.W.H)

1. ..~ Unbeaten.(Disntengrated) 007 — _ —_

2. - From 550 to 450 ml. -(C:S F) . 010 B ’ -

3, From 550 to 355 ml. (CS. F.)’ ' 014 } 0.04 ' 286

4, From 550 to 240 ml. (C.S. F. ) 07 0.03 ‘ 17:6

*To obtain the same or higher strength, B |

The analysis was carried out for each level of freeness polynomial function that related the character pressure
~ and for each species- separate}y The plotting of the ~ (taken to be the independent variable) and the study

raw data (by taking pressures along the X-éxis and the : character Viz.,-'tear index, tensile index etc (taken to be

properties along the = Y-axis) - suggested a curvilinear the dependent variable). In all cases a second degree

relationship -between., the characters in almost all the
- cases. Scrutmy -of the. data for possnble elimination of

" outliers was also cafried out, The cleaned data was

. further analysed using the computer to iarrwe at the vxsual 1dea about the relatxonshlp
e, L

i polynomial was found to fit the data. very well. Graphs
: based on the derived relatxonshrp were - drawn to get
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DISCUSSIONS

In this study efforts have been made to study if
wet pressing of standard test sheets at varying higher
pressures could reduce beating of pulp and whether a
sheet of equal or stronger physical properties could be
made. The results generally show that :—

i) When standard test sheets are wet preseed at vary-
ind higher intensities of pressure, pressure intensity
beyond 90kg/cm? give little advantage in increasing
the apparent density of the sheet (Figurel A, B
& O).

ii) As the freeness decreases pressure intensity has to
be increased to obtain the same solid conteni (Fi-
gure—II, A, B & C).

Regarding effect on physical properties of standard
.test sheets with increasing intensity of pressure during
wet pressingbehaviour of each pulp towards tear index
(Figure—III, A, B & c), tensile index (Figure—1V, A,
B&C )and burst index Figure—V,AB & €) weie stu-

- died and results are discussed below :—

weee PULP EVALUATION CURVE

- 08 ) ‘ C.SF 250 mI
CSF. 400'mi
i CSF. 550.mi
OH
-0y,
§= i CSF 690 mi
S0
E 0.8
lg
ol
-
2z
&
§ 03
02
(3]

30 60 50 120 150 180
INTENSITY OF PRESSURE, Kg /eme

B 700 €00 500 4.2 300 200
3 © FREENESS: (CSF),mi
FIGJ(A), EFFECT OF INTENSITY OF PRESSURE

ON APPARENT DENSITY DURNG WET
PRESSING IN CASE OF BAMBOO PULF

r— 7 ———- PULP EVALUATION CURVE
10
v o CSF 205mi
wm 08 CSF. 300 mi
E CSF 400ml
; o8 CSF 510 mi
>
"a' 074
Z
&
v 06
2
£ os)
&
«
04 4
Q3 . - v
30 60 90 120 150 180
INTENSITY OF PRESSURE, Kg/cm?
700 600 500 400 300 200
FREENESS (C-S'F.), ml -
FIGA(B),EFFECT OF INTENSITY OF PRESSURE
ON APPARENT DENSITY DURING WET
PRESSING IN CASE OF EUCALYPTUS
PULP.

====PULP EVALUATION CURVE

) o8] : B csr 240mi
L 5 %-CSF 355 ml
© 07 .C.8F 430 ml
> B~CSF 350 m|
=
7 061
2
8
. o8
&
E o4
3

< 03

30 60 90 120 130 !
INTENSITY OF PRESSURE, Kg/ cm

700 600 800 400 300 200
FREENESS (CSF),mi
FIGA(C), EFFECT OF INTENSITY OF PRESSURE
ON APPARENT DENSITY DURING WET
PRESSING IN CASE OF MIXED
4 HARDWOODS PULP.
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CS.F. 690 mi
CSF 550 mi
CSF.:400 mi
C.SF. 250 mi

SOLID CONTENT, %

30 60 90 120 150 180
INTENSITY OF PRESSURE, Kg/cm2

FIG 2(A), EFFECT OF INTENSITY OF PRESSURE
ON SOLID CONTENT IN SHEET DURING
WET PRESSING IN CASE OF BAMBOO
PULP,

701 CSF 510 mi
CSF, 400 ml
R CSF 205 ml
601 C.SF 300 ml

40

SOLID CONTENT, % -
o
o

[
Q

30 60 S0 120 150 180
INTENSITY OF PRESSURE, Kg/cm2
FIG.2(B), EFFECT OF INTENSITY OF PRESSURE ON
SOLID CONTENT N SHEET DURING WET

-~—— PULP EVALUATION CURVE
3 VY+1874876404 - 0:02440316 X +0:00005351 x2
A Y+ 2236085510 - 0-05114528X +0°:000087I5X 2

t X Y 22:72827148 — 0-01080687 X - 0-00009556 x2

Y @ Y-831538868 + 018191344 X — 0-00064602 x2

23

22

21

20 g C:SF 690 mi
2
o 19
E
218 CS.F. 550 ml
Ev _ C.SF.250m
x 16 C.S.F. 400 m|
W
[“RE]
4
14
x
a 13
ud
e 12

tH

104

10 30 50 70 90 1o 130 150

170 180 X —e
INTENSITY OF PRESSURE, Kg/cm2 -

700 606 500 400 300 200
FREENESS (CSE),mi

FIG 3(A) EFFECT OF INTENSITY OF PRESSURE ON
TEAR INDEX DURING WET PRESSING IN

CASE OF BAMBOO PULP

PRESSING N 'CASE OF EUCALYPTUS PULP.:

601
2
* 50 CSF 450 mi
e CSF. 550 mi
z CSF. 355 mi
£ 40 x p CSF. 240 'm|
o ]
(8] a.
(] a
o 30
o
‘n .

20 ,

30 60 90 120 150 180

INTENSITY OF PRESSURE,Kg/cm2

FIG.2(C), EFFECT OF INTENSITY OF PRESSURE ON
SOLID CONTENT IN SHEET DURING WET
PRESSING iN CASE OF MIXED - HARD-
wWOODS PULP.

~~=-~ PULP EVALUATION CURVE
{3 Y= 675872707+ 000672107 X ~ 0.00004684 X2
A Yes *43499660 +0:00338799 X - 0-00001836 X2
X ¥+ 4.33667850 +0.02635709 X = 000008177 x2

f Q© Y« 349196415 +0-03874369 X ~ 0-00013322 x2
Y
7
CSF 205 mi
CSF 300 mt
CSF 400 mi
[
o N
o~ CSF 510 m!
£
2
[5
x 51
ul
o
Z
[+ 4
<
ul
-4
3l—, - .
{0} 30 50 70 90 110 130 150 170 180 X=p=».
INTENSITY OF PRESSURE, Kgrscm?2
700 6’00 500 400 300 200
FREENESS (CSF),mi E
FIG.3(B), EFFECT OF INTENSITY OF PRESSURE ON

TEAR INDEX DURING WET PRESSING IN
CASE OF EUCALYPTUS PULP
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=== PULP EVALUATION CURVE
Y« 47.469 +0-4439 X - 0-00198 x2

-——~PULP EVALUATION CURVE
Yo 7.98234844 + 0.00442551X — 0-00003057 x2

©) [D]
A Y756222725+ 000877954 X — 0-00004398 X2 ! A Y+ 46134 +0:2391 X — 0:000766 X2
X Y+5.98117826 + 0-02359504 X — 0-00009147 X2 X ¥e 23.203 +06-4843 X = 0-00174 X2
I O v-3.46224689 + 0-03986244 X - 0.0001649 X2 @ Y- 13.808 +0-5062 X~ 0-00183 x?
9 !
2 g o— = % b —— e ~B———gg CSF 240m ;’gj
(\é ‘/&,’—‘r ,/b C.S.F 355 mi C.SF. 205 mi
E 7 x CSF 450 mi 'Eso CSF 300 m|
x z .
W e % 80 C.S.F. 400 mi
2 8
x 5 CSF 550 m! g 40. C.SF 510 ml
< w
™ <
T 2 30
1S
3% 30 50 '/o' 20 110 130 150 170 1BO X- = 20
INTENSITY OF PRESSURE,Kg/cm? ' 10 30 50 70 90 HO 130 IS0 170 180 X—-=
700 600 500 400 300 200 INTENSITY OF PRESSURE, Kg/cm2
FREENESS (CSF),ml 700 600 SO0 400 300 200
'FIG.3(C), EFFECT OF INTENSITY OF PRESSURE ON FREENESS (CSF)mI
TEAR INDEX DURING WET PRESSING IN FIG.4(B), EFFECT OF INTENSITY OF PRESSURE
CASE OF MIXED HARDWOODS PULP ON TENSILE INDEX DURING WET

PRESSING IN CASE OF EUCALYPTUS PULP

=====PULP EVALUATION CURVE

[ Y= 72:549 + 01176 X — 0-000326 X2

A Y+70234-00553 X + 0000316 x2 ~=== PULP EVALUATION CURVE

X Y S1.375 + 0-0681 X + 0-000 24 X2 3 Y 50313 +0:1927 X~ 0.000743 x2
1 © Y+ 18914 4 04439 X - 000176X2 A ¥»42:090+02710 X~ 000108 X2
v X Ys 27-523+0-2878 X ~0-00112 X2
o CSE 250 mi © v+ 12.416 +0.2432 X — 0000801 X2
N '/_'_—-.—‘—0— * f
o C.SF. 400 ml M
70 ‘ il CSF. 350 ml &5
-E 60l CSE240m!
z
;%9 CSF 355 m!
161 250
Z 50 ¢
3 E‘*O CSF 450 ml
« 40 £
4 w
w w £3° CSE 550 m
4
F 20
20 4
b
10 30 S ) 3 X— e -
. INTE‘N;TY 7gF F’S:ESS&:E.K':(/,cm?o e e 0 IaNoTEN::TY g)g PRZOSSUR“EO, Kq?:mz o e RO X
© 700 €00 5300 400 300 200 700 600 500 400 300 200
FREENESS (CSF),mi FREENESS (CS.F),m!
FiG.4(A), EFFECT OF INTENSITY OF PRESSURE FIG.4(C), EFFECT OF INTENSITY OF PRESSURE ON
ON TENSILE INDEX DURING WET TENSILE INDEX DURING WET PRESSING IN
PRESSING IN CASE OF BAMBOO PULP CASE OF MIXED HARDWOODS PULP.
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-=== PULP EVALUATION CURVE

@ Y: 5.24663258 ~ 000006203 X + 0-00001861 X 2
A Y+ 495068833 000822623 X + 000005268 X2
X Ye 288948822 +0-01080106 X — 000002846 X2
' ©  v-0.72000110 + 0-01213313 X = 0-0000 4311 x2
Y
8 CS.F. 250 mi
-— = ;—M CSF, 400 ml
5 5 4‘__’/«
o *\&* - SN &
RS &
¢ /
34 % CSF 850 mi
o £
X3 °
[=1 /
2 rd
= 2 ’I
[ /
a / © ©-——0—0—CSE 630 ml
@x 4 e
2
0

1o 130 150 70 180 X—

0 30 5 70 90
INTENSITY OF PRESSURE,Kg/cm2

700 600 500 400 300 200
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TEAR INDEX
i) Bamboo Pulp

Maximum tear index of 21 in case of Bamboo has
been obtained under standard conditions and at free-
ness of 550 ml (C S.F) (Figure—III A).

This value of tear index can be obtained at a free-
ness level of 550ml (C.S.F.) at a pressure intensity
around 90 kg/cm? or at a freeness of 400ml (C.S.F.) and
at pressure intensity around 25.0 kg/cm?. There is an
indication that tear index beyond 21 could be obtained
if standard test sheets are pressed at higher intensity of
pressure compared to standard pressure and at higher
levels of freeness. Bamboo pulp has a peculiarity that
they give maximum tear index at a very low intensity
of pressures and it decreases as intesity of pressure in-
creases in case of beaten pulps.

ii) Eucalyptus Pulp
Maximum tear index of 5.87 has been obtained
_under standards conditions and at freeness of 205 ml

(C.S.F.) in case of Eucalyptus pulp (Figure—IIIB). -

This value of tear index can be obtained if sheets
are pressed at a pressure intensity around 80 kg/cm?
and at freeness of 400ml (C.S.F.) Thera is also an
indication that at freeness level of 300 ml (CS F. or
205m] (C.S.F.) by increasing the intensity of pressure,
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altear index of the order of 7 can be obtained. But
beyond pressure intensity around 90kg/cm? no improve-
ment in tear index is-obtained in case of well beéaten

pulps.
ifiiy Mixed Hardwoods Pulp

Maximum tear index of 8.1 has been obtained
under sjandard conditions and at a freeness of 240ml
(C. S. F) in
(Figure II1 C),

This tear index could only be obtained at freeness
of 240ml (C.S.F.)at intensity of pressure around 50
kg/cm®,  The results also indicate that well beaten and
over beaten pulps do not show any improvement in
tear index on increasing the intensity of pressure.

TENSILE INDEX
i) Bamboo Pulp:

Maximum tensile index of 77 hasbén obtained
under standard conditions and at freeness level of 250ml
(C.S.F.) (Figure 1V A).

This'tensile index can: be obtained at freeness:level
of 400m! (C.S.F.) and ‘at:presstre intendity-around 180
kg/cm?, There is also an indication that at freeness
level of 250ml (C.S:F.) and -ata pressure “intensity
arouhd 120 kg./cm? a tensile index around 82 could be
achieved in case of bamboo.

ii) Eucalyptus pulp

© Maximumn tensile index of 61.26 could be obtained
u‘hde: standard conditions at freetiess'level of 205ml
(C.S.F.) (Figure IV B).

This tensile‘ index ¢an’ be attained at'freeness level
of 300 ml (C.S.F.) and at'a pressure inténsity of aréund
90 kg/cm?2. ‘There is also an indication that at freeness
level of 205 ml (C,S.F.) with pressure- intensity around
‘100kg/cmza tenSile index dround 72 could be achieved
or at freeness level of 300ml (C.S:F.)and by applying
préssure-inténsity bétween 140160 kgfem?, tensile index
around 65 could be achived.

iii) Mixed hardwoods pulp

Maximum tensile index of -the ordér of 57.9 has
bcen"obtxainedun-der standard conditions‘at a freeness
level of 240 ml (C.S.F.) Figure-IV C).
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case of mixed hardwoods pulps

This value of tensile index can be achieved at a
freeness level of 355.ml (C.S.F.) with pressure intensity
around 100kg/cm®. There is also an indication that at
freeness level of 240 ml (C.S.F.) and at pressure inten-
sity around 100 kg/cm? a tensile index around 62.0
could also be obtained.

BURST INDEX
i) Bamboo Pulp

Maximum burst index obtained under standard
conditions is 5.5 at a freeness of 250 ml (C. S. F.)
(Figure-V A).

In case of Bamboo pulp, burst index of the order
of 5.5 could not be achieved at higher freeness levels,
however results indicate that sheets prepared from pulp
beaten to 250ml (C.S.F.) and if pressed.at higher inten.
sities of pressure, slight improvement inburst index

will be possible.
ii) Eucalyptus pulps

Maximum burst index of 3.7 was attained under
standard conditions at freeness of 205 ml (C. S. F.)

(Figure-V B).

This burst index can be achieved at freeness level
of 300 ml (C. S. F.) at a pressure intensity around 60
kg/cme2. Further if sheets of 300 ml (C. S. F.) freeness
are pressed under intensity of pressure around 100 kg/
cm?, slight improvement in burst index is possible.

iii) Mixed hardwoods Pulps

Maximum burst index of 3.21 could be attained
under standard conditions at a freeness of 240 ml),
(C.S.F.) in case of Mixed hardwoods pulp (Figure-V C.)

In case of mixed hardwoods pulp this value of
burst index could not be achieved at higher freeness
levels. However, like bamboo pulp, if sheets made at
240 ml (C.S.F.) freeness are pressed at higher intensity
of pressure slight improvement in burst index is

possible.

ENERGY CONSUMPTION

As already mentioned that while beating the pulps
every time fresh sample of pulp was taken and energy
consumption was noted to beat the pulp to a particular
level of freeness. Results of energy consumption are
given in Table ILIII & IV. Percentage saving in energy

1PPTA Vol. 24 Ro. 3. (Suppl.) Sept. 1987



consumption/energy saved to obtain equal or higher
physical strength has also been recorded in the above
tables. Results indicate that reduction in level of
beating reduces energy consumption depending on the
pulp. Reduction in energy consumption is significant,
However this needs confirmation on a pilet plant.

CONCLUSION

In general this study on indigenous short fibred
pulps has shown that beating can be reduced by increa-
sing the intensity of pressure during wet pressing of
standard test sheets, By reducing the level of beating

a sheet of equal of even higher physical strength ’c‘ap be "

produced. )
Reduction in beating will increase sheet porosity

and will significantly help in removal of water from the - .

sheet during pressing and drying.

This study will help the ~paper machine manufac-
turers in designing press sections. for indigenous short
fibred furnishes.. With increase in freeness: (C.S.F.)
and increase in intensity of pressure the cost of evapora-
tion will be  reduced with simultapeous conservation
of energy during, process of beatmg to produce a coms

mercially acceptable paper. 2
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