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POTENTIAL OF SUGARCANE AS A RENEWAEBLE SOURCE OF ENERGY
IN BANGLADESH AN ASSESSMENT

S§. M. |. Hossain! M. A. Zaman? M. M. Huq? and M, Abdullah?

ABSTRACT

The relevant information regarding production of sugarcane, sugar and its
by-products in Bangladesh wera collected {rom dilferant sources. The an#argy
potentisl of sugar and tha by-products of sugarcane wara computed and analyzed.
Baged on ten yesrs dats from 1981 10 1990, the average annual production of
sugarcane is 6.07X100 tons snd the averags annual nat energies productivity of thig
sugarcane is 24, 7764X109 MJ of which 22.82X109 MJ is from biomass (bagasse*
leaves € tops) and 1 9537X109 MJ is from molasses, Thesa energy obtainable from
biomass ond molasses may be used comercially for the production of electricity and
motor fuel to minimize the enargy cr.sis of the counry and to reduce the dependeanca
on foreign grants {or anergy production syslems.
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INTRODUCTION

The reserves of the conventional fuel sources are I'mited and is being exhausted
day by day. The present trend of research is, therefore, focussed on the exploitation and
efficient use of renewable sources of energy.

Renewable energy sources on the earth include wind power, hydro-power, solar
energy, animal energy and biomass which contribute to around 25% of the world’s primary
energy needs. The largest energy contributors are biomass and hydro-electricity which
contribute about 14% and 5% respectively. In developing countries around 35% of
energy needs are met from biomass and the countries such as Ethiopia, Rwanda and Sudan
receiving over 90% of their primary energy from biomass. In rural China and India over
75% of the energy comes from the biomass (Gregory, 1992).

Sugarcane, grown in both tropical and sub-tropical areas, is one of the mest
efficient harvesters of solar energy. This is one of the few crops from which each and
every part of the plant could be converted into useful energy. Solomon et a/. (1988)
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liave assassed aenvrgy prodoecing casabilities of sugarcans in (ropical and sub-tropinal
climate and rated it 85 5 Most promising energy orop.  Apart from sugar énd molasees,
biomass productivily of sugarcane is comparatively mgher which makes it ecanomically
vighble for industrial production of conbysstible gases, charcoal, briqueties. paper, power
gleohol and electrioity.

In Bangladesh sbout 166.5 thousand heclars land area is under sugarcane culti
vation producing sbout 8.97 million tons of sugarcane each year, which can be a major
source ol gnergy (Tabls 1).

The main sim of this study was to explore sugarcane (sugar and sugarcang by-

products) as the alternate energy production sourcs to save valuable forgign currency of
the country,

Table 1. Area, production and yield of sugarcang in Bangladesh

Area I P i
Year (x 10° ha) (::nid;’::j::; Yoar (x ?Bﬁaha) ‘:';"‘,"3,“ tf:::l
U BN Py PN
1981 148.9 6600 1986 160.3 €640
1982 161.1 7136 1087 164.7 6896
1983 165.9 7257 1088 173.2 7207
1984 166.7 6960 1989 172.0 6707
1985 163.5 6878 1990 187.8 7423

Average area under sugarcane production=166.5x 10? ha
Average annual production of sugarcane=6.97 % 10° ton
Average yield of sugarcane =49 to 45 ton/ha

. — — e e S ey

Source : Statistical Yearbook of Bangladesh (1991). p. 148,

MATERIALS AND METHODS

Ten years’ data (from 1981 to 1990) on the production of sugar and the by-
products of sugarcane has bsen collected from 16 sugar mills of the country (Table 2).
These data were used to get actual recovery of sugar, bagasse, molasses and alcohol on
percent cane basis (Table 3).

Tha annual sugarcane production in the country is presented in Table 1. The
production of sugar, molasses and bagasse in the country can be estimated on the basis
of the percentage recovery of the products in the mills. The average production of
leaves and tops is assumec to be 30% of the care (Gurumurthy, 1988),
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Table 2. Production of

sugar, molasses, bagasse and alcohol in sixteen sugar mills

Sugarcane Production in thousand metric tons Production
Year crushed - I D of alcohol

(x 10° tons) Sugar molasses bagasse (x 10? ton)
1981 1.77 140.674 66,740 637.105 11.960
1082 2.47 202.168 92.495 890.432 16.575
1983 2.22 181.3566 81.603 798.098 14.606
1984 1.90 161.353 70.202 683.939 12.680
1985 1.18 87.849 43.893 423,574 7.866
1986 1.C2 82.498 38.080 366.908 6.824
1987 2.29 181,925 85.994 833.2562 16.410
1988 2.20 178.260 83 323 786.961 14.931
1989 1.33 110.000 48,698 478.915 8.727
1990 2.10 183.862 76.010 754,633 13.621

_#—_———_ r— e e ——

Soutce : Sugar mills of Bangladesh.

Table 3 The composition of sugarcane as obtained during processing in the mills

# e ——————————— —

Parcent (by weight) of cane

Product
B . Range | Average .
Sugar 7.48 ~—~ 8.77 8.13
Molasses 3.63 — 3.79 3.72
Bagasse 35.78 — 36.44 36.00
Filtercake 362 — 3.66 3.69
48.50

Water 47.79 — 51.00

The estimate of alcohol production is based on the fact that there is 224 liters of
alcohul in each ton of molasses and the specific weight of alcohol is 0.80 kg/L (More
et al., 1985).

The energy content of bagasse, leaves and alcohol has been calculated based on
their average annual production and their average calorific values taken from different
sources (Table 4).

Calculations were made according to the following formulations using BASIC
programming in a pers onal computer.

Let W:c=Annual average production of sugarcane, metric tons
X =Percent recovery of the product, kg
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Then the weight of the product,

Wp =Wse x 1000 x (X/100) o e e (M)
The production of alcoho! (Waie liters) from molasses can ba estimated as follows,
Wate =Wee x (X7100) x 224 o ses  oes  en(d)

Let H =calorific value of the product in KJ/kqg.
Then energy content of the product in MJ and kWh is given by the eqn (3) and eqn (4)
frespectively,
EMy =Wp x H x 10—} iss  sup wm wenld)
ExwH=Em, /3.6 e ene aee e ()
The net energy available from each product and by-product is the value in eqn (3)
multiplied by the efficiency of the conversion system. The energy contant of filter cake
and the water has been neglected in calculating the total energy contant of sugarcane.

RESULTS AND DISCUSSION

The compositions of sugarcane (10 years averaga of 16 mills) is shown in Table 3.
Sugarcane after processing gives sugar, mclasses, bagasse, filter cake and water, The
percentage of sugar and the by-products were found to vary within the ranges shown

against them in Table 3. The estimate of energy content of each of these product and
by-products are shown in Table 5.

Table 4 The average calorific values of sugar and the sugarcane by-products
e — B R o e %

Product l He(iﬂ}f;‘;e Reference

Sugar 16.7 Kenneth et al. (1970)
Molasses 25116.0 Maheshwari et al, (1981)
Bagasse 16906.8 Singh et al. (1980)
Leaves & tops 14408.2 Kumar et al. (1984)

ﬁ

Table 5 Estimated energy poter.tial of sugar and sugarcane by-products in Bangladash

T — . (———

Average production Energy available
Product | ; NS LR
(x10%10n ) (x 10°MJY | (x 106 kWh)

Sugar 566.061 2,85 0.79
Molasses 259,284 1963.66 542.68
Bagasse 2609.2 11974.0 3326.11
Leaves & tops 2509,2 108486.92 3012.75
Sugarcane 6844.345 24776.42 6882.33

—————————————
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The annual availabla enargy from sugar. molasses, bagasse and laave & taps are 2 .86
« 10° MJ, 1.9537 x 167 MJ, 11.974 x 10° MJ and 10.846 x 10° MJ, respectively assuring

a fixed and gross valua of 30% conversion efficiancy (More et. /., 1986),

Out of total available eneray, 2.85 x 10° M.J energy from sugar is ulilized through
human consumption; 1.9537 x 10° MJ energy from molasses is used as medicine, drnk
(i. e. alcohol) and animal feed; 11.974 x 10° MJ energy from bagasse is utilized as fuel fot
the mills* boilers and domestic cooking and as raw material for paper; 10,846 x 107 MJ
energy from the leavas and tops is utilized as animal feed and domestic fuel, Ranawable
energy obtainable from biomass ( bagasse + leaves & tops ) totaling to 22.82 x 107 MJ
has the commercial potentiality, il managed properly, for tha production of mator fuael

(power alcohol!) and electricity,

CONCLUSIONS

Average annual energy productivity of sugarcane based on ten years data from
1981 t0 1990 is 24.7764 x 10° MJ of which 22.82 x 10° MJ is from biomass and 1.9537
x 109 MJ is from molesses. The biomass energy may be used commercially to minimize
the energy crisis of the country and to reduce the dependence on foreign grants for energy

production systems.

REFERENCES

Arora, S. S. and K. S. Malhotra, 1981. Potential of sugarcane as alternative energy

source in India. AMA, 12 (1) : 57-59.
BSFIC. Annual Reports of Bangladesh Sugar and Food Industries Corporation, Dhaka,

Gregory, J. 1992. A solar review. Sun World. 16 (2) : 13-18.

Gurumurthy, B. S. 1988. Sugarcane bagasse available raw material for paper. Indian
Sugar 37 (4) : 251-63.

Hossain. S. M. I. 1992, Usage and energy potential of sugarcane in Bangladesh. The
Bangladesh Observer. December 13, 1992,

Kenneth. L. J.: W. S. Louis and C, O. Byer, 1970, Food Diet and Nutrition. First Ed. p.5.

Kumar, K.;T.P. Ojhaand S.Bal, 1984, Fuel characteristics of agricultural residues.

AMA. 14 (4) ; 61-64,.
Maheshwari, R. C.; S. 8. Tomer and C. P. Bohra. 1981. Using alcohol as fuel—A pros-

pective view. Agricultural Engineering Today b (6) : 4-8.



52 J, of Agril. Mach. & Mech. 1 (1), 1994

More, H. G, L. R, Kanawada and N, J. Ingle. 1986. Sugarcane by—products as renew-
abla energy source —an assessment. Indian sugar 36 (3) ¢ 206-209.

Singh, A V. K. Thaper and P. Shahi, 1980. Energy availablo fromn agricultural wastes in
Punjab. Agricultural Enginesring Today 4 (6) : 21-23.

Colomon, S.. K. K. Srivastava and K. Singh. 1988, Cvaluation of sugarcane as renewable
source of energy under sub-tropics. Indian Sugar 37 (7) ¢ 6583-587.




