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1.0. Introduction

Kendu leaf is an important agri-
cultural product in India. It is
the leaf of the tree called Kendu
whose botanical name is “Dios-
pyros Tomentosa”. In the
manufacturing process of ¢‘Bidi”
large amount of Kendu leaf

.cuttings are left .over as waste.

Also some damaged - bidi
leaves are available as waste.
Large bidi manufacturers en-
counter the problem of disposal
of waste. The quantity of these
waste leaves in the Eastern
region has been estimated to be
around 120 tonnes/day. Future
of bidi industry, which employs
a large number of workers, may
be improved if waste leaves are
utilised in production of some
useful material.

This paper presents an experi-
mental work on the pulping
characteristics of Kendu leaves

and suitability of Kendu pulp

with or without other pulps for
paper/board making. Demand
for pulp and paper is gradually
increasing and ‘supply position
of traditional raw materials like
bamboo, wood, straw, etc. is not
entirely satisfactory. According
lo our estimate, India will
require about 10 million tonnes

of ‘cellulosic raw material per

year for paper and pulp industry
at the end of sixth five-year plan.
The known existing source of
bamboo, . the traditional and
major fibrous raw material in
India, could be expected to
provide, at the most, about 2.5
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million tonnes per year to the
pulp and paper industry. Hence
possibility of - utilisation of this
waste agricultural material for
setting up small paper/board
manufacturing units is worth
investigating.

2.0 Characteristics of Kendu

leaves

The physical and chemical
characteristics of Kendu leaves
were determined as per TAPPI
standard procedures.

2.1 Physical property: Kendu
leaves are pale yellow in color
and develop brick-red patches
on aging.

2.2 Chemical analysis :——

Alcohol-Benzene solubility

. — 5.24%,
Ether solubility - 2.079%
Hemi-Cellulose — 56.59,
Lignin —  37.8%
Ash — 2.5%
e-cellulose —  28.0%

3.0 Experimental procedure

3.1 Dedu_cting and cutting of
leaves :—

leaves have
been deducted manually and cut
to average sizes of 2.5 cm x 3.0
cm.

3.1 Pulping procedure :—

Two different types of pulping
investigated :

(a) Higher temperature pulping
and
(b) Low temperature pulping

3.1.1. High temperature pulp-
ing :— '

A laboratory size Hydropulper
has been used for mechano-
chemical pulping. Hydropulper
consists of a m.s. tank of open
construction into which raw
materials can be charged without
plugging. At the bottom portion
of the tank there is a circular
rotating blade. Impingement
plates are fitted at the inside
wall of the tank at the same
plane with rotor blade. There is
asubmerged coil type, electrically
oil heating arrangement at the
outside jacket to heat the stock.

The cooking liquor was
charged inside the hydropulper
and the heating elements were
energized.  The -liquor - was
brought to cooking temperature
and the deducted torn pieces of
Kendu leaves were charged in
the hydropulper. The vessel
was frequently examined to
ensure the regular and conti-
nuous circuldtion of the stock.

The following conditions were
maintained during the experi-
ments :

Percentage of caustic

soda on OD raw
material — 6%
Consistency during
cooking — 89

Cooking temperature — 70°C

Cooking pressure — atmos-
: pheric
Total time — 80 mts.

Time required to attain maxi-
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.~ mum temperature was 20 mts.

and digestion at the maximum
temperature was for 60 mts. -

3.1.2. Low temperature pulp-
ing :(— '

Cut pieces of Kendu leaves were
charged into a cylindrical vessel
and the cooking liquor was
added. The leaves were initially
vigorously stirred and kept
submerged into the liquor for

.2 days at room temperature.

Cooking conditions were : -

Percentage of caustic
soda v — 109, .

Total pulping time — 48 hrs.
Average temperature
during pulping

— 29°C

3.1.3 Washing, refining ~and
screening :— ,

The pulp from both these

processes was washed in a table
screen till the pH of the washing
was neutral. Then the pump
was refined in a horizontal disc
refiner. It consisted of one
stationary and another rotating
disc, enclosed.in a metal casing
with stock feeding arrangement.
The refining was done by passing
the stock between the groved

- plates of the disces. The stock

entered through a hole in the
centre of the disc, passes out-
wards between the disc and was
discharged at the periphery.
The clearance between the plates
was kept 0.5 mm,

The stock was then washed and
screened in a table screen.

3.1.4 Beating and sheet mak-
ing :—

The washed pulp after refining
was charged to a laboratory
“Valley” Beater. The beater
consists of an elongated tub
with a dividing portion, or mid

feather, which stops’ short of

both ends of the tub. A beater .
"roll equipped with metal bars

set across the width of the roll
circulates the stock in the tub
and at the same time works the
fibres . against the bars set in
a bed plate under the roll.
Amount of action is controlled
by raising or lowering the beater
roll relative to the bed plate.

The freeness of the pulp has been

measured after a definite interval
in a freeness tester according to
“TAPPI STANDARD”. When
the desired freeness of the pulp
was reached handsheets were
made from this pulpin a standard
B.S.E. machine. The sheets were
dried in a electrically heated
drier at 50°C.

3.1.5 Blended Pulp :

Hand sheets were also made by
separately cooking, straw, jute
stick, hosiery cloth cuttings, etc.,
and blending these pulps with
Kendu pulp in the beater
machine,

4.0 Results and Discussion

4.1 Optimum Pulping Condi-
tions :

Results obtained from the ex-
periments indicate that if cook-
ing of Kendu leaves are carried
out in a hydropulper at a high
temperature, yield of pulp is

about 339%,, which shows that a -

considerable amount hemicellu-
lose is lost in such type of

cooking time is

cooking. In cold caustic pulp-
ing the yield of pulp (56%) was
substantially higher than that
obtained in high temperature
cooking. In ecold procedure,
yield of pulp is good but caustic
consumption is high and also
exceedingly
high. Hence suitable cooking
conditions have to be developed
so that yield of pulp is not low,
chemical consumption is less
and the cooking is complete
within a reasonable time. By
several experiments the opti-
mum condition has been found.
By cooking Kendu leaves in a
stationary digester, with 69,
NaOH at 90°C for 1 hr. and then
allowing the stock to remain
for another 12 hrs. the yield
of the pulp was about 48-499%,.

4.2. Characteristics of Paper/
Board.

Characteristic properties of the
different samples of paper and
board prepared are given in
Tables 2 to 8. The paper pro-
duced from Kendu pulp alone
are very poor in breaking length
and double fold, as seen from
Tables 2 and 3. By blending
Kendu with other pulps, pre-
pared under similar cooking
conditions, paper and board
samples were obtained, which
were comparable in physical
properties to commercially avai-
lable products. This has been
indicated in Tables 4, 4A, 5, 5A,
6, 7, 8 and 8A.

_ TABLE 1
Beating time vs. Freeness of Kendu leaf Pulp

Beating time

Freeness (Schopper Riegler Degree)

in minutes 2 kgs. — 20°C
0 18°SR
10 26°SR
15 31°SR
20 45°SR
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TABLE 2

Propertles of Paper samples made from Pulp obtained by mechanochemical
N pulping of Kendu leaves

Set  Pulp composition  Density Double Bursting - Breaking Breaking

No. Kendu Wheat straw of paper fold strength load length - Remarks
% % in gsm N kgs/cm?® (kgs) (m)
1 100 Nil 64 0 0.2 1.44 1777  Breaking length is

not comparable
with standard
writing  paper.
Double fold is
poor.

2 80 20 54 0 0.4 2.34 2600 Do

3 70 30 54 0 1.0 4.32 5333 This sample is of
‘ ) good quality &

comparable with

standard printing

paper but double

fold is very poor.

4 70 30 . 54 0 1.0 4.5 5555 In this sample
following sizing
chemicals were
used. Rosin—29%,
Alum—69%,
Starch—2%

196 ' Ippta July, Aug. & Sept. 1977, Vol. XIV No. 3



. : | oL w 8 01  Yonsojmf 'q
14 0s
e : o1 ? 0 199 (42 8 01 npuay ‘e
. 08 1 4 8 o1 yousanf °q
£ 14 S S
est ¢ 0 0 '8¢ 14 8 1] npudy e 1
1 Sutwaq , “Say uy Sudind
Supnp s8yw dmnd paxnu  yous % dmd Say Uy Bunp (%) .

dind Aouay pro] Jof auily amnf npuay paufor aut Aoud} pappp puawpw  CoN
- Jo ssauadadd  -s15UOD Supvaog Sunvag uonisodwoa ding  fo plarx Swdming -SISU0D) a1snv) MDY 158

1018 9)nf pue s2A8d[ NPWY Jo Sayvaq pue Surdind d13snuvd pIod Jo suoyIpPuOd [wyUAWLIAAXY

p H14V.L
's1oded prepueis jo 60ST <6l 98 ve  €I'T € Ss 8 6s 14 o1 €
- son[eA 9y} MmO[3q 918
o|dwes 1aded sy3 fj8 | 008 80 19 4 T A4 (4 £ 8 S8 g8 o1 (4
Jo uj8usns Suipjo] _
pue y13us] upyearg 0 198 870 101 §°91 87 ON 14 88 9¢ 14 ol I
~ (uaym
- o [wualvw
() (*s3y) uis3 Suypaq Suyoor sMovifo  say %
. y18ua;  pvo]  aidwps pouwiqo Suunp  (s3y) say  Surmp %) dind wpoawyy  pappp  CON
SYL0WRY plof Supypasg Suiypaig isdod fo dind fo  Aouaz  pvop  up awyy ALoudr  pauyad Supjood odusNLY 138

aiqnoq a8viaay a8viaay Ansua@ Ssaudalg -sisuo) Suyvag Supwag -sisuod fo plarx  [v10L

's9A82] npud){ jo Surdind dpsned pIod Jo sy[usas pue suonipuod [EyudmIAdXY

€ 4T4dVL

/

Ippta July, Aug. & Sept. 1977, Vol. XIV No. 3

197



» ’ » ®
- 91LT - (AN 8T pieog 1aded
9 z8s€ 9'¢ L9 , Iadeg
- (4444 147! (44 pleog 1adeyq
¥4 9062 s L 1adeq I
(i) ut : 83 up . ws3
plof apgnoq Y18uap Surypa.g pvoy Suryvalg dadod fo Aysuaq aydung 0N 198
«dnd paxrw ay) mosy preoy 13deg pue 1odeg Jo Sunysa] Jo sy[nsoy
VS 414V.L
: . | . €L w €9 o1 mens o0y ‘q
dS.S°€9 | 12! 9 L4 0s 0¢ cc 7L Ss o1 . npuoy e z
y " Tl 96 S o1 MEBIS 01y °q
o W - . - W N N
SIS, ¢ £ ¢ 0§ -0 TS 96 9t 0l npusy ‘e I
% 3du1naq % % % Surdind
Sutanp $8y - Say yoys e npusy 9, dmd Sy Suranp %
¥S, dind douay u1 pooj ut auly} d21vaq uy pautfas upawyy  ouat pappv ‘ON
Jo ssaudadg  -spsuo)  Bupyvag  Sunwag uonsodwor ding  fo pjarx  Suiding  -sisuo)d  ausnv) 1210w Moy 338
*dnd paxim jo Sunwaq pue MBI}S 3011 pus saAed] npudy jJo Surdind dnsned pjod Suranp ...:3:_..:3 _au,._oE_..amuH
S H19VL
: 13 1954 Lz T°69 [4
‘100d f[owonxo aze , .
s1aded asayy [[e Jo pIoj s[qnoq (4 1182 Ty $'101 I
. (w) S8y u1 ws3
SYIOWY viof apqnoq Yi3ua) Supywag pvo] Supyvaig 42dvd fo L11sua@ ‘0N 198

Yous 9)ynf puv Jua[ npuay wiolj psw sded Jo mu_nwou ISaL

- V¥ 214VL

Ippta July, Aug. & Sepf. 1977, Vol. XIV No. 3

198



‘q)8uans
8urproy 05-0p pue MSuoy

Supyeoxd 00SE-000€ SBY
goigm 1aded Sunuud 1o

Sunrm piepueis §iIm 3[q

-giedwod sy sdwes siqy, 9 wSLy Ty 65 143 0s 0s I
S a150M
prof (w) y13u3p Sup *s8y ‘pvoj Buy wisd sadpd dind dasatsof npuay ‘ON
$YDWIY a|qnoq  -ypaig a8piasy  -ypoug a8viaay  fo Ansuaq  Jfo ssousai]  uopsodwios ding 128
dind paxrm wouij opemr sapdares s3ded jo Bupsoy jo symsoy
| L AT14V.L -
: pieog
- 08C€ 87l 09T AS.9¢ 0s 0s Jadeq T
81 (4543 14 8'9L dS.9¢ 0s 0s Jadeg I
IS, Jadpd
piof . (w) y18uay §3y uy wis8 4adpd dind EX | npuay ‘oN
Sy AW ajgqno Suryvaig pooj Suryvaig Jo dnsuaq Jo ssauzasg uonisodwos ding aiduvg 138

-Joded 3jsem _.,na npuay jo dind paxim wmoay pieoq 1aded pue 1aded jo w..__«mo.—. Jo s)jusoy

9 414VL

199

‘Ippta July, Aug. & Sept., 1977, Vol. XIV No. 3



-djay eoruyo9) 10§
K101830q%] IBY) JO [RAUES 'Y
‘1 01 Ajreinonued pue ennd
-[eD ‘Aiojeloqe Yoieasdy
[es18ojouyda], 20y ay) 03 anp

SI JUSUIASPI[MOUNIE [NJABID °T

*J10M SIY) 10§
© ploddns [epueuy 1sgio pue
. (s"'v pue WD D) sdiysmoy

-[2] yoiessay Suipiaoid 10}
BIINO[ED) JO ‘PIT SIUBGOION
uig uippniiseN “Y'S S/
0} [njojead aie sioyne Syl ‘|

JUIMIZPI[MOUYOY

‘}18us| Suryesiq w 0OOS-000y SBY YIIYM pieoq Emvnﬁm se pood se st pieog siql Jo Anend (q)

‘M18uanys uipjoy

09-0b PUe ([8us] Suryeaiq °139W (008-0009 Sty YoIgm Ioded Suidderm E«E,_Sm yum 9jqeredwos st 1aded sy jo sensedorg (e)

. pleog
(@ _ — TLe9 137 LSy L 1adeg (4
(®) s 1669 $'8 (4 (4} 1odeq I
. (w) y33usp Suy *s8y ppop Buy wis8 4advd -¥S, dind
[ SNIDWY pilof ajgnoq ~¥Da4g a8viany “YDa1g 28vioy Jo dysuag Jo ssauaasy aydupg *ON 158
MBI)S 901X pusv s3483[ npudy jo dind paxiwm wmoij apew pisog Iadeg pus raded jo sy[usoy
V8§ H14VL
*UOIIPUOd P[Od UI *SIY [ JOJ PUL]S 0} PIMOJ[B 1M $)00)s 91} Suleay Jo *Iq U0 IV "G°N «
. . $°09 s s 06 9 MBIIS 0IY
4 € 13 - 0§ 0s :
e ce s S'8y xl TL 06 9 npua’yy I
Suywaq % Moals % . . o
4S. Butanp *s3y sy oy npuay dind . say % But ‘Suryoos %
dind fo douay  uppvo) up awl 12103g u1 poutfod  ut swiyy  -y002 auny  Bupnp auny  pappp ‘oN
ssauzaly -spsuc) SBupyvag Suppag  uomisodwod ding  fo praix Suryoon <viadwiay -viodwial  ousnv)  [P1I0W KDY 138

dind pexiw jo Burjeaq puw Juo[ npud)] pus Asys DIY Jo Suryood dpsned joy SurInp suonipuod [euAWLIIdxXT

-

8 H14VL

Ippta July, Aug. & Sept. 1977, Vol. XIV No. 3

200



	Page 1
	Titles
	Utilisation of Waste ,Kendu leaves for Paper and 
	• 
	•• 
	• 


	Page 2
	Titles
	• 
	,. 
	• 


	Page 3
	Titles
	1 
	o 
	o 
	o 
	o 
	,. 
	• 


	Page 4
	Titles
	- 
	-- 
	- 
	-- 
	- 
	" 
	.•.. 
	s 
	...• 
	.•.. 
	= 
	...• 
	:; 
	.~ 
	.•.. 
	'" 
	" 
	- 
	'" 
	.~ 
	.•.. 
	1 
	. ..• 
	••• 
	= 
	.•..• 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	- 
	" 
	s 
	...• 
	= 
	! 
	...• 
	:; 
	.~ 
	.•.. 
	os 
	'" 
	i 
	'g 
	...• 
	1 
	• 
	• 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12
	Image 13
	Image 14
	Image 15
	Image 16
	Image 17
	Image 18
	Image 19
	Image 20


	Page 5
	Titles
	• 
	• 
	......•............... 
	••.. 
	...• 
	i 
	•• 
	. ..• 
	- 
	- 
	•.. 
	a 
	...• 
	=- 
	'5 
	'j;. 
	...• 
	.~ 
	•• 
	= 
	...• 
	•.. 
	1 
	- 
	- 
	- 
	- 
	- 
	...• 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12
	Image 13
	Image 14
	Image 15
	Image 16
	Image 17
	Image 18
	Image 19
	Image 20
	Image 21
	Image 22
	Image 23
	Image 24
	Image 25
	Image 26
	Image 27
	Image 28
	Image 29
	Image 30
	Image 31
	Image 32
	Image 33
	Image 34
	Image 35
	Image 36
	Image 37
	Image 38
	Image 39


	Page 6
	Titles
	" 
	• 
	- 
	00 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12
	Image 13
	Image 14
	Image 15
	Image 16
	Image 17
	Image 18
	Image 19
	Image 20
	Image 21


	Page 7
	Titles
	• 
	.~ 
	Z' 
	- 
	-- 
	- 
	• 
	- 
	.- 
	.::: 
	= 
	* • 
	- 
	- 
	- 
	= 
	e 
	...• 
	•• 
	=- 
	" 
	= 
	1 
	; 
	t 
	- 
	- 
	•• 
	= 
	...• 
	...• 
	- 
	i 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12
	Image 13
	Image 14
	Image 15
	Image 16
	Image 17
	Image 18
	Image 19
	Image 20
	Image 21
	Image 22
	Image 23
	Image 24
	Image 25
	Image 26
	Image 27
	Image 28
	Image 29
	Image 30



