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Introduction

Grasses  have been used for paper-
making since ancient times. However, with
the exception of sabar grass, no other grass
has been commercially used for paper-
making in India. There are several reasons
for this.  Although the chemical composition
and morphological characteristics of several
grass species have established their surtability
for papermaking. but the commercial use of
individual grass species could not be
implemented in the paper mills since the
gruss species generally occur 1n mixture and
extraction of single species IS uneconomical.
Keeping this investigations on

mixtures of grasses were carried out and

In view

several mixiures were found suitabie for
papermaking.

This paper deals with the results of
investigations carried out at Forest Research
Institute. Dehra Dun and provides a compa-
rative data on the chemical composition,
fibre dimensions and papermaking characte-
ristics of some commonly occurring grasses

of U.P.
Investigations carried out at F.R.I. on grasses
grown in U.P.

Considerable work on the utilization of
forest grasses for papermaking has been

carried out. The lst of common grass
species found suitable (Bhat and Roy, 1952;
Bhat and Karnik, 1932; Bhat and Virmani,
1952; Bhat and Jaspal, 1959; Anon, 195%;
Bhat er al, 1960) for papermaking along
with their local names and distribution has
been given in Table 1.

The proximate chemical analysis and
average fibre dimensions of above grasses
have been recorded in Table 2.

The resulis recorded in Table 2 indicate
that the chemical composition of all the
grasses is in general comparable with sabai
grass. Asexpected, ash content is higher in
all the grasses (4.8%, to 7.5%) except in
S. munja (2.3%) and P. karka (3.097,).
Cellulose, lignin and pentosan contents vary
from 45 8% to 58.2%, 20.3% to 31.47, and
16.9%, to 25.4%, respecuvely, In case of
sabai grass the values are 54.5%, 229 and
23.9% respectively. This indicates that all
the grasses can be considered, as polential
raw materials for papermaking.

The fibre length of the grasses at Sl
Nos. 4-7 {Table 2} is shorter than sabai
grass and varies from 1.10 mm to 1.26 mm.
However, the fibre length of 7. arundinacea
(288 mm) and S munja (206 mm) is
comparable with sabai grass (2.08 mm).
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Table 1

List of grass species found suituble for writing/printing papers
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Botanical name of species

Local

Name

Distribution

Fulafiopsis binata
Themedu arundinacea
Saccharum munja
Heteropogon contortus
Vetiveria zizanicides

Phragmites karka

Imperata cylindrica*

Saccharum spontaneum*

Sabai, Bhabar

Ulla, Sarkhara

Munj, Seritha,
Patwar, Kana

Kusal, Kuneria,

Shora, Sarwala

Pani, Seenk

Bansi

Siru; Sirhu

Kans, Khus,

Khagar

Dehradun, Jaunsar, Garhwal, Nainital,
Kheri, Haldwani, Saharanpur.

Jaunsar, Mussoorie, Dehradun, Kheri,

Lansdown.

Dzhradun, Kheri, Saharanpur, Gonda,
Pilibhis,

All over U.P.

Dehradun, Gonda, Kheri,

Ramnagar,

Etawah, Pilibhit, Gorakhpur.
Dehradun, Pilibhit, Saharanpur.

Jaunsar, Gonda,

Dehradun,  Khert,

Ramnagar, North Garhwal. Saharanpur.

Mussoorie, Pehradun, Kheri,
Ramnagar, Batraich, Ranikhet.

* Used in mixture with other grasses

Table 2

Fibre dimensions and proximate chemical analysis of grasses

Botanical name of Af;_/grrz;ge Aﬁﬁ:gge | Agb Ccl(l)lilos: i Lignin Pcnnt()sans
Species length digmeter | (/o) () %) ol
(mm) | (mm) j

Eulaliopsis binara 2.08 0.009 6.0 545 220 239
Themeda arundinacea 2.88 0.016 7.4 54.5 jl4 220
Saccharum munja 2.06 005 2.3 58.2 20.5 237
Heteropogon contorius .10 0.010 7.5 52.1 273 16.9
Vetiveria zizanioides 1.20 0.008 5.7 458 258 255
Phragmites karka 1.20 0.011 3.09 55.2 257 224
Imperata cviindrica 1.26 0010 4.8 50.1 243 19.5
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Laboratory Pulping

Grasses were pulped by the soda process
under varying conditions of temperature,
time and concentration of chemicals.
Bleaching of the pulps was carried out in
single stage using calcium hypochlorite. The
sheets were conditioned at 65 per cent R H.,
and 25°C temperature and tested for their
strength  properties and brightness. The
digestion conditions, bleached pulp yield and
physical strength properties of paper are
recorded in Table 3. The results recorded
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in Tahle 3 indicate that bleached pulps in

satisfactory vield (31.7% to 48.2%0) could he

obtained from most of the grasses as

compared to sabai grass (40 97 vield). The
physical strength properties of the grasses
are in general reasonably good though lower
in some properties  than sabai  grass.
Breaking length, tear factor and burst factor
of grasses varies from 6.330 m to 10,670 m;
65710 86.9 and 36.1

In case of sabal grass, the falues are 9,840

to 54.0 respectively,

m. 123.0 and 63.9 respectively.

Tabhle 3

Digestion conditions, yield und strength properties of grass pulps for writing [printing paper

| Total | Digestion| Dige- Bleached'Breaking.Slrc[ch Burst | Tear

Botanical Bright-
name of alkalt as| tempe- |stion pulp lengih %) factor jfactor | ness
species NaOH |} rature |period | yield (m) - MpO-—=
Co O | e | 1o
: |

Fulaliopsis
hinata 17.0 1535 40.9 9840 4.4 6319 123.0 72
Themeda
arundinacea 17.0 142 6 358 R0O90 4.6 489 869 —
Saccharum
nunja 19.0 153 6 43.2 6330 — 54.0 69.9 —
Heteropogon
CORIOrIuS 200 153 6 31.7 7900 1.9 48.6 74.7 71
Vetiveria
zizaniojdes 175 162 for 5 35.3 10670 38 50.7 65.7 —

first 2 hrs

& 133 for

remaining

pertod
Phragmites
kurku 220 153 6 40.0 65C0 38 36.] 762 —
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Pulping of mixture of grasses

Although on the pilot plant of F.R 1. a
few individual grass species have been found
for hut,
commercial production, these species are not

suttable papermaking for

in sufficient quantities. Hence,

ptlot plant investigations (Guha er al, 1964

available

and 1966) on mixtures of grasses were under-
taken and encouraging results were obrained,
The results of pilot plant trials ohiained
from mixtures of U.P. grasses are recorded
in Table 4,
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From Table 4, it is obvious that though
propetties of paper prepared from mixture of
species are some what inferior 1o those paper
made from single grass species (Table 3).

bieached puips in salisfaciory yield and
strength properties can be made from
mixture of grasses containing  Imperata
cvlindrica, Themeda  arundinacea  and
Saccharum  spontanewm  oblained  from
Haldwani, U P. and mixture of grasses
consisting  of  Saccharum  spontaneum.
Succharum  munja,  fmperata  cyplindrica
and  Vetiveria zizanicides obuamed  {rom

Bijnor, U.P.

Table 4

Pilot plant digestions and strength properties of writing/printing paper from mixture of grasses

Digestion conditions and vield

| ‘
| Strength properties

- o =  Bleach —
C(’mD’OSIII‘On of J\‘;E;’ll.‘ Digesi- | Digest- |consum-| Bleached | Breaking | Burst Tear
grasses s ion | on ption as| yield* length factor | tactor
NyOH | temp peniod Javailable (7a) {m)
“q.f) ] (“Cy 1 (hrs) I chlorine
W « BA |
(2) Imperata ]
cylindrica i
(b) Themeda I ‘
arundinacea ¥ 19 153 6 8 356 3880 17.5 70.0
(c) Saccharum |
spontaneum
(a) Saccharum
spontaneum |
(b) Saccharum |
munja 17 152 6 5.6 34.6 4520 19.3 58.5

(c) Imperata |
evlindrica |
(d) Vetiveria |
zizanioides

The percentage 1s expressed on the basis of o.d. raw material.
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SUMMARY
Investigations carried out at F.R.L. on the production of bleachable grade pulps suitable
for cultaral papers from some commonly occurring grass species of U.P. have been described.
‘The resulis have been summarized in ferms of chemical composition, fibre dimensions and
physical strength properties of pulps under optimum conditions. The results of pilot plant
investigations carried out on mixture of grasses suitable for papermaking have also been
included.
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