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ABSTRACT
Fly ash is a resultant of coal combustion. Presence of essential nutrients and its ability to
modify the physical properties of soil makes Fly ash a suitable substitute for fertilizer. In the
present investigation ash samples of VTPS (Vijaywada Thermal Power Stations) were
collected from boiler bottom and electrostatic precipitator. After characterization of these
samples for chemical composition and nutrient content they were mixed separately with
local black cotton soil in different combinations ranging from 10 to 90 w/w% separately in
pots. Bengal gram were grown in pots containing different mixtures. Plant growth was
measured from time to time and the readings were plotted. The elemental analysis of edible
parts is discussed in the paper.
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INTRODUCTION

Flyash from thermal power stations
contain elements useful for the growth of
vegetation in its soluble form1,2 except the fact
that they are deficient in organic matter in
desired manner. This requirement can be partly
met by mixing with local soils, organic matter,
chemical and bio-fertilizers etc. Morphologically,
fly ash has all its particles in either spherical or
elliptical shape, but some of them are
cenospheric in nature. Since fly ash is derived
from inorganic matter, particularly, clay
minerals present in coal3 there are certain
element in it which can be suitably put to

environment friendly use similar to that of clays.
  Concentration of phosphrous (P), potassium
(K), calcium (Ca) and magnesium (Mg) were
continuously effected by fly ash additions due
to the interaction of the other elements at the
interface of root and soil solution interface or
within the plant system. Since nitrogenous
matter (N) is absent in fly ash, N should be
invariably added to the soils in order to maintain
good growth of plants when fly ash is applied .
Microbes may also inhibit the toxic nature of
fly ash by way of leaching the heavy metals
present in it. This method can be used as a soil
modifier, particulary in the case of black cotton

* Author for correspondence



Journal of Environmental Researh And Development            Vol. 2 No. 1, July-September 2007

42

and sandy soils. The biotechnological
application of fly ash are mostly devoted either
to microbial recovery of useful substances
contained in this waste or to solve some of the
environmental problems caused by its disposal.
‘Bioleaching’ mainly comprises of the
complexation of dissolved metals by a
particular bacteria e.g. Thibacillus genus (ferro
oxidans/thio oxidans) which may allow the
recovery of toxic metals such as cadmium (Cd),
arsenic (As) (upto 80%) from fly ash. A micro-
organism capable of removing organic sulphur
from several kinds of coal as been isolated
which the removal of organic sulphur upto
50%4.  Bottom ash and fly ash samples
collected from electrostatic precipitator (ESP)
of the selected thermal power stations were
separately mixed with soil, green gram
was grown and the results are discussed in the
present paper.

MATERIAL AND METHODS
In the present investigation flyash

samples of VTPS (Vijayawada Thermal
Power Station, Vijayawada A.P) from boiler
bottom and ESPs are collected from the thermal
power station. After characterisation of these
samples for chemical compositions and nutrient
availability (Tables 1-2) by well established
methods (5,6) they were mixed separately with
local black cotton soil which was taken from
0-15 cm from ground level in different
combinations ranging from 10, 25, 50, 75, 90
and 100 w/w % in pots as well as directly to
the soil in the field (control). At maturity crops
were harvested and edible portion of the
vegetables were taken for analysis. The crops
were throughly rinsed with water to remove
foreign particles and adhering dust. The
cotyledon were taken for analysis. The portions
were cut, grinded, dried at 700C temperature
and digested as per standard method
prescribed7.

  RESULTS AND DISCUSSION

(a) Characteristic  of  fly  ash  and  soil
The bulk density of ash ranged from 0.87

to 1.01 gm3. The variation is bulk density
values was  probably  due  to  the  presence  of
considerable unburnt carbon. Higher bulk
density value for bottom ash was due to fused
mass in the form of coarser fraction. The
chemical composition fo fly ash consists of
major oxides SiO2, Al2O3, and minor oxides like
Na2O, K2O, CaO and MgO (Table 1). In
addition it has other macro nutrients N, P and
S and micro-nutrients Cu, Zn, Mn and Fe (Table
2). Bottom ash has relatively higher percentages
of Fe (3.86 wt%), Zn (0.042 wt%) and Mn
(0.06 wt %) compared to those of ESP samples.

Similarly, available Cu, Fe, Zn and Mn
are also higher in the bottom ash to the tune of
0.76, 14.5, 20 and 2.8 ppm respectively
compared to the ESP samples. This indirectly
shows that boiler bottom ash contains more
nutrients and therefore it may be more useful
for soil amendment purpose (Table 3).
(b) Pot Study of Bengal Gram
      Bottom ash, ESP ash was separately mixed
with black cotton soil in different combinations.
Bengal grams were grown in the pots under
close observation of plant growth,
measurements were taken from time to time.
Bottom ash (VTPS) and Local Soil

Pot 1 100 % Soil (Control pot)
Pot 2 90% Soil  + 10 % Bottom ash
Pot 3 75 % Soil  + 25 % Bottom ash
Pot 4 50 % Soil  + 50 %  Bottom ash
Pot 5 25 % Soil  + 75 % Bottom ash
Pot 6 - + 100 % Bottom ash

ESP ash (VTPS) and Local soil
Pot 7 90 % Soil + 10 % ESP ash
Pot 8 75 % Soil + 25 % ESP ash
Pot 9 50 % Soil + 50 % ESP ash
Pot 10 25 % Soil + 75 % ESP ash
Pot 11 - + 100 % ESP ash
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Combination of Bottom ash and Soil
      Pots 1-6 contain different combinations of
soil and bottom ash. The percentage of bottom
ash varied from 10-100%. The growth of
Bengal gram plant was recorded and compared
with the control pot containing pure soil. It was
recorded that pot containing 50% bottom ash
showed a maximum growth of the plant upto
24 cms followed by the combination of 75%
bottom ash which showed 22 cms growth and
25% with 20 cm growth. Pot containing 10%
and 100% bottom ash showed 15.5 cms and
12 cms plant growth respectively. The growth
of Bengal gram in pure soil was found to be 16
cms.
Combination of ESP ash and soil
      The pots (7-11) contain the ESP ash + soil
mixture. ESP ash varied from 10 to 100 wt%.

Pot containing 10% ESP ash showed the best
growth of 17 cms, followed by 25% ash which
grew up to 13 cms. Experiments conducted in
the pots containing 50%, 75% and 100% of
ESP ash showed a growth of 7, 8.1 and 9 cms
respectively.
Heavy metal ion concentration in edible
parts
      Bengal gram was grown on soil with 50%
bottom ash combination. The analysis was
carried on the edible parts of Bengal gram and
the results is shown in (Table 4), which show
higher uptake of selected ions when compared
to the crops grown on control soil.The uptake
of calcium,sodium and potassium is more
pronounced in plants grown on bottom ash when
compared to that of control soil .

Table 1. Chemical Composition of Ash Samples (wt %)

Name of Power Station Cu Fe Zn Mn 
Boiler bottom ash 0.050 3.861 0.042 0.061 

          E.S.P. ash 0.102 1.895 0.009 0.024 
 

Table 2. Status of Micronutrients in Ash (wt %)

Table 3. Status of Available Micronutrients in Ash (ppm)

Name of Power Station Cu Fe Zn Mn 
           Boiler bottom ash 0.76 14.52 20.0 2.78 
           E.S.P. ash 0.40 4.04 0.60 0.66 

 

Sample Chemical Constituents 
 pH 

(1 : 5) 
Bulk 

density 
(g cm-3) 

LOI SiO2 Al2O3 Fe2O3 Na2O K2O CaO MgO 

 Boiler bottom ash 7.70 0.87 13.3 59.80 28.76 5.52 0.53 1.76 1.01 1.89 

 E.S.P. ash 8.67 1.01 1.08 61.29 28.72 2.71 0.24 1.26 0.68 1.48 
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Table 4. Elemental Concentration (ppm) in Edible Portion of Crops Grown
on Pure Soil and Bottom Ash

    Element          Bengal Gram
Control F.A

   Calcium 1500 2700
   Magnesium 1700 1500
   Sodium 1435 3315
   Potassium 3100 3750
   Manganese     80     61
   Iron   350 100
   Nickel     08    21
   Copper     13   17
   Zinc      45   30

  CONCLUSION
      Addition  of  flyash  to  the  soil  led  to  an
increase of nutrient ions Cu, Ni, Zn, Fe, P, K
and Na and better growth of plants.  High fly
ash inputs suggest a high increase in the growth
of Bengal gram. Bottom ash with its high
unburnt carbon (C) content has shown its
positive influence in multiplying crop growth.
The concentration of nutrients such as Ca, Mg,
Na and K was found more in plants grown on
fly ash amended soil when compared to control
soil crop.
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Short Communications, Abstracts, Posters and
Review Papers on all topics of Natural Sciences,
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the Environment will be read, presented,
discussed and published.

DIFFERENT SECTIONS OF THEME
 Science and technology in Environmental

protection
 Health and Environment
 Information Technology and Environment
 Community participation in environmental

protection
 Law and Environment
 Development and Environment
 Development Journalism
 Role of NGOs in the protection of

environment.
 Natural disaster and man made disaster.

 The human factor in environmental
emergencies.

 Waste management
 Researches in the field of Natural Sciences,

Technology and Social Sciences related with
environment. Life Sciences, Bio-Sciences,
Earth Sciences, Atmospheric and Ocean
Sciences, Chemical Sciences, Physical
Sciences, Agricultural Sciences,
Pharmaceuticals, Engineering, Management
and Industrial Environment.

 Socio-economic and political researches,
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      Deadline for Acceptance
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Submission of full length paper/short
communication/review paper
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All correspondence concerning the
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Director, International Congress of
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rubber, oil and natural gas, petro-chemicals,
textiles, dyes and electro-chemicals.
Congress will be organized for 3 days from
28th December to 30th December 2007. To
avoid disappointment, we request you to
get registered at your earliest by sending
the enclosed Registration form duly filled
in along  with Demand Draft of Rs. 1000/-
(for Indian delegates), US$ 150 (for
foreign delegates).

Demand Draft should be sent to Bhopal
(INDIA) office in favour of Principal, Govt.
Geetanjali Girls College, Bhopal (India).
Foreign/out station delegates can send their
registration fee through E-money transfer.
Detail of transfer process is as follows:
A/c No. : 10625202379
Swift Code : SBININBB268
Branch Code : 00332

MICR-462002019
Bank’s Name & Address :

State Bank of India, Sultania
Road Branch, Bhopal (India)

Delegates can send their registration
fee through Western Union Money Transfer
Services too.

All the participants will be provided Tea/
Coffee, Breakfast and Lunch free of cost, for
all three days. Participants will not be provided
travel fare and hotel expenses. Participants will
be presented free Kit and free admission to
Wonderful Cultural Evenings every day.

All abstracts will be reviewed and
authors will be informed for oral / poster
presentation. Even if you do not wish to present
the paper, you can attend the congress. At least
one author for each paper should get registered
for congress. SOUVENIR (ICER-07) of congress
will also  be published. An EXHIBITION  will
also be held, where one can exhibit one’s
products.
SUBMISSION OF ABSTRACTS AND PAPERS

Abstract(s) of original research work
and should not have  been published elsewhere.
Paper(s) in hard copy as well as in soft copy
(as per instructions to authors published in
Journal of Environmental Research And
Development) along with abstract and
Registration fees should be submitted at the
earliest. Official language of the Congress will
be English.

REGISTRATION  FEE
  Indian    Rs. 1000/- Foreign   US$ 150

Fellow members of Journal of
Environmental Research And Development,
who have got the title F.I.C.E.R. (Fellow,
International Congress of Environmental
Research) are exempted from registration fees
for congress.
SPONSORSHIP OPPORTUNITIES
     We solicit your support towards :
1. Sponsorship in Congress for Breakfast,

Lunch, Kit, Cultural/Musical Evenings.
2. Reservation of Stalls in Exhibition for 3

days. 100 sq. ft. space for Rs. 10,000/-
(US $ 2000).

3. Advertisement in Souvenir : (A/4 Size)
Advertisement rates are coloured full
page  Rs. 8,000/- (US $ 800), B/w full page
Rs. 5,000/- (US$ 500), Half page
Rs. 3000/- (US$ 300), Quarter page
Rs. 1500/- (US$ 200).
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