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In the present work, various physicochemical properties of fly-
ash, obtained from National Thermal Power Corporation of Korba
district have been reported.
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INTRODUCTION

Literature surveyed reveals that fly ash obtained from coal combustion has a
number of trace elements required for plant growth, viz., Mo, Zn, Mn, Fe and
Cu'™. Trace elements flow through coal burning powder plant has been studied
in few cases™®. Widespread use of lower quality coal has increased the ash
production to about 500 million tonnes’. Analysis by many research groups has
shown that fly ash contains most of the essential nutrients required for plant
growth®®. The neutralizing effect of alkaline fly ash on acidic soils has been
known for some time'® ', Mortens and Beahm'? have conducted micronutrient
investigations in order to evaluate the plant’s availability of B, Mo and Zn from
fly ash added to the soil. Klein and Russel'? reported enrichment of Ag, Cd, Co,
Cr, Cu, Fe, Hg, Ni, Ti and Zn in the soil around power plants.

The effect of power plant effluents on soil is also discussed by Roffman
et al."* According to them, there is no evidence of accumulation of trace elements
caused by deposition of particulate matter from the power plant. Flyash of some
coals contains sufficient boron concentrations to inhibit plant growth if applied
directly to soil'®. Another divergence in opinion is that Singh and Singh'® found
that flyash is acidic, while Plank ef al.'"” and Hodgson ez al.!! suggest the basic
properties of flyash. In the present work, the physicochemical properties of flyash,
obtained from NTPC, district Korba (Chattisgarh, India), soil analysis of Rehar
basin in Surguja district which is acidic in nature and amelioration of the soil for
better nutrient uptake, by the use of flyash which has very good pozzolinic

tChemistry Department, Government Model P.G. Science College, Bilaspur-495 009, India.
1Chemistry Department, Government Lahiri College, Chirimiri, India.



1372 Deshmukh et al. Asian J. Chem.

property due to the presence of CaSiO;. Flyash is rich in essential plant nutrients
such as Ca, Mg, P, K, Cu, Zn, Fe and Mn etc.

EXPERIMENTAL

For trace elements analysis in flyash, coal and soil, spectrophotometric methods
by Busev er al.'® and Hesse'® were employed along with other usual laboratory
methods®. Ombrothermic diagram, distribution of acid soils are shown in Fig. 1.
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Fig. 1. Ombrothermic diagram (1968-1992) (Meteorological Station, Baikunthpur, Distt.
Surguja, M.P)
A comparative account of the experimental details has been shown in the
Table-1.

RESULTS AND DISCUSSION

Results of the experimental analysis show that flyash has very good pozzolinic
(basic) property as found by several authors'®!'. Basic property of flyash has
been found to ameliorate by acid soil which is essential for plant growth.

However, there is no definite pattern of concentration of trace and heavy metals
in flyash and soil. It is to be recapitulated that the total concentration of trace and
toxic metals in flyash is also present in the earth’s crust and in some of the
agricultural field soils.
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TABLE-1

SIS OF FLYASH, FEED COAL AND ORIGINAL SOIL

PROXIMATE AND ULTIMATE ANALYSIS OF FEED COAL SAMPLE

Chemical analysis Flyash Feed coal Original soil
Si0; (%) 650.00 64.52 78.37
AlLO (%) 17.88 2450 ;1.59
Fe30 (%) 6.80 6.70 4.56
P,05 (%) 0.16 0.35 0.156
SO3 (%) 0.25 0.29 0.19
SO3 (%) 1.55 0.73 1.10
Ca0 (%) 1.24 0.37 1.10
MgO (%) 1.24 0.74 .11
Alkalies by difference 1.29 1.01 0.85
pH 8.25 6.00 6.15
Electrical conductivity 0.15 — 0.05
(m. mhos/cm)

Organic “C” (%) 0.30 0.35
Total N% 0.003 0.004 0.05
Available N (%) 0.001 0.009 0.008
Available P,Os (ppm) 25.00 12.00 22.00
Available KO (ppm) 55.00 35.00 51.00
Available Cu (ppm) 50.00 30.00 45.00
Available Zn (ppm) 60.00 29.00 45.00
Available Mn (ppm) 68.00 25.00 4240
Available Fe (ppm) 50.00 2422 4025

Physical properties
Maximum water holding capacity: 43.50  25.21

Proximate analysis

Ultimate analysis

Moisture
Ash
Ma. matter

Fixed carbon

2.30%
29.50%
29.09%
40.00%

C%
H%
S%
N%

52.05
3.08
0.40
1.39
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TRACE AND TOXIC METALS (CONC. IN PPM)

Metals In flyash In soil
Trace Cu 40 60
Co 48 20
Zn 65 50
Mn 250 150
Mo 57 45.26
Toxic Cd 3.50 ND
Pb 89 68.5

N.D. = Not detected

A comparison between the chemdcal characteristics of flyash and soil clearly
indicates that both are more or less chemically similar in respect of total elemental
contents and available nutrients, save that the ash is organic ‘C’ and total ‘N’.

The pH and electrical conductivity of both flyash and soil, vary distinctly and
because of alkaline nature of ash (pH = 8.25) and acidic nature of red yellow soils
of Chattisgarh region (pH = 5.15), by adjusting the ash and soil ratio, pH can be
adjusted to 7 and maximum nutrient uptake can be made available to the plants.

Pot experiments can be carried out to study the plant growth. The ash, soil,
water and plants will be analyzed to gain information about ideal conditions for
maximum crop yield. The maximum nutrient uptake has been shown near pH 7
by several workers" 22 Effluents from NTPC. Power Plant from Korba, Bilaspur
discharge to the nullah and affect the ecosystem of several plants and animal
species on both the sides of the nullah. This should be further studied from the
zoological point of view.

REFERENCES

I. K. Schwitzgbel, F.B. Maserole and R.G. Oldham, Trace elements discharge from coal fired
plants (1972).

2. U.S.Environmental Protection Agency: coal fired power plént, trace element study, A three
station comparison, Vol. I and II, E.P.A., Rocky Mountain, Prairie region, VII (1975).

3. J.M. Ondov, R.C. Ragini and A.H. Biermann, Environ. Sci. Tech., 13, 946 (1979).

, Characterization of trace elements emission from coal fired power plants. Energy
Res. Abstracts, No. 29344 (1978). Report No. UCRL-8-412, p. 21 (1978).

5. J.W.Kakinen and R.M. Horden, Determination of trace elements from coal field power plant,
1st Annual Trace Contamination Conf., p. 165 (1974).

M.E. Bolten and J.A. Carter, Adv. Chem. Ser., 141, 175 (1975).

G. Markon, World Overview Conf., 27, 760322 (1976).

D.C. Martons, Compost Sci., 12, 15 (1971).

W.T. Rees and G.H. Sidrock, Plant nutrition and flyash plant, soil, 8, 141 (1956).
10. C.O. Plank and D.C. Martens, J. Soil Water Conser., 28, 177 (1973).

11. D.R. Hodgon and R. Holiday, Ind., 20, 785 (1966).

12.  D.C. Martens and B.R. Beahm, Growth of plants in flyash amended soils in ash utilization,
Proc. 4th Inst. Ash Utilization Symposium, St. Louis, MERC/Sp-7614, 657 (1976).

R



Vol. 17, No. 3 (2005) Analysis of Coal, Flyash and Soil For Agricultural Use 1375
13. D.H. Klein and P. Russell, Environ. Sci. Tech., 7, 357 (1973).
14. H.K.Roffmann, R.E. Kary and T. Hidgins, Ecological distribution of trace elements emitted
by coal burning power generation units: paper. Symposium, Coal Utilization, 4 (1977).
15. W.L.Berry and A. Wallace, Trace element in the environment, Atomic Energy Commission,
contact 04-1-Gen-12, Univ. California, UCLA, 12-946, 66 (Jan. 1974).
16. N.B. Singh and M. Singh, Oryz, Association of rice research workers, ISSN 0474-7615,
No. 3 (Sept. 1986).
17. C.O. Plank and D.C. Martens, J. Soil, Water Conserv., 28, 177 (1973).
18. A.L Busev, V.G. Tiptsova and V.M. Ivanov, Analytical Chemistry of Rare Elements, Mir
Publishers, Moscow (1981).
19. PR. Hesse, ATB of Soil Chemical Analysis, CBS Publications, Indian reprint, Delhi (1992).
20. A.L Vogel, Quantitative Analysis, ELBS Edn. (1976).
21. M. Sillanappa, Micronutrients and the nutrient status of soil: A global study, UN Food and
Agriculture Organisation, Rome (Italy) (1982).
22. S.K. Udaipure, Ph.D. Thesis, G.G.D. University, Bilaspur, (India) (1997).
(Received: 24 December 2004; Accepted: 11 February 2005) AJC-4109
MATRAFURED 05
INTERNATIONAL CONFERENCE ON
ELECTROCHEMICAL SENSORS.
13-18 NOVEMBER 2005
MATRAFURED, HUNGARY
Contact:

Dr. Philippe Buhlmann

Dept. of Chemistry

University of Minnesota

207 Pleasant St. SE

Minneapolis MN 55455, USA

E-mail: matrafured @org.chem.ethz.ch
URL: http://www.matrafured-05.ethz.ch




