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Abstract: - In the present study an attempt has been made to understand the influence of fly ash on the growth of different 

plant species. In this regard a medium has been prepared using 1:1 soil: fly ash for conducting the study. The result 

obtained is compiled with different correlation methods. The plant species used in this study includes both aquatic and 

aromatic plants. During the study an attempt has been made to monitor the effect of fly ash on the growth of plants species 

in addition, study has been made to estimate the capacity of these plant species to absorb heavy metal. 
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I. INTRODUCTION 

Fly ash liberated from the power stations, presently only 25% being utilized for different industrial purposes as a potential 

raw material. It is mostly use in the cement and concrete industries. The left behind fly ash is generally dumped as a waste 

which is considered to be a major source for environmental pollution. Due to the variable sources of coal, fly ash 

extensively varies in its physical and chemical properties. Coal with a low calorific value and high ash content on burning 

liberates a huge amount of fly ash. When the fly ash is subjected to pulverization the concentration of different oxides of 

Fe, Ca, Na, Mg etc get upgraded ranging from 1 to 4% with the presence of some major essential elements and trace 

elements such as Cd, Cu, Ni and Zn etc get simultaneously upgraded. Specific elements such as Cu, Pb and Zn are found to 

be harmful to certain extent. Investigation has shown that elements like arsenic, boron, barium, cadmium and Mercury are 

having toxic effect when given in small doses to plant species. Fly ash with the specific characteristic of being very fine 

with an average diameter of <10mm, with medium bulk density, high surface area and very light texture. On an average Si, 

Al, Fe and Ca consists about 95 to 99% of fly ash with about 0.5 to 3.5% of Na, K, P and S with some trace and heavy 

metal. In the present study an attempt has been made to estimate the heavy metal absorption capacity of some of the plant 

species which have been developed on a mixture of sand and fly ash as the base. The study includes screening of different 

plant species (both aquatic and aromatic) for growth study and the heavy metal uptake by the plant species. 

 

II. MATERIALS AND METHODS 

Two set of pot experiment were conducted for two types of plant species i.e. aromatic grasses and aquatic plant, growing in 

a fly ash medium. In the first set of experiment, four species of aromatic grasses i.e. Palmarosa, Jamarosa, Lemongrass and 

Citronella were planted in a pot filled with 2kg of fly ash and 2kg of late rite soil replicated 5 times each. In the second set 

of experiment 3 species of aquatic plant i.e. Eichhornia crassipes, Salvinia auriclata, Hydrilla sp., are taken with the same 

condition as per the aromatic plants replicated 7 times. Heavy metal uptake of different plant samples are studied in which 

the samples were harvested at 45 days, 60 days and 75 days in case of aromatic grasses and at 30 days, 45 days, 60 days 

and 70 days in case of aquatic plants. Harvested plants were dried in oven, chopped and processed to produce fine particles. 
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For heavy metal analysis, 1gm of plant sample was digested in tri acid mixture followed by required dilution. The different 

metal concentration in the filtrate has been measured using Atomic Absorption Spectroscopy (AAS). Further correlation 

has been carried out depending upon the total biomass and efficiency of different plants in net uptake of each metal. 

III. RESULT AND DISCUSSIONS 

The study has been under taken to investigate the reactivity of fly ash and tendency of different plant species to uptake 

heavy metals present in different concentration in the fly ash sample. The study with reference to the aromatic plant 

revealed that heavy metal uptake for different plant species follows a different trend than the aquatic plant.  
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Figure-1 Represents the total Cu intake by the plant species in fly ash medium 
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The graphs show that taking into consideration the metal intake expect cadmium, in all other cases aromatic plants absorb 

less metal concentration than aquatic plants. This may be attributed to the fact that the capillary rise, absorption capability 

and porosity present in the aquatic plant might have made the plants more absorptive. 
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Among aromatic plants, Lemongrass shows the highest percentage of absorption at 75 days time for almost all metals 

expect Cr, which may be due to the presence of Cr (VI) whose absorption is not uniform.  
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Figure-5 Represents the total Zn intake by the plant species in fly ash medium 
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Among the aquatic plants, Hydrilla sp. Shows the maximum metal intake expect Cr. Salvinia auriclata also shows 

appreciable absorption capacity expect for Zn and Co. 

 

IV. CONCLUSION 

The experimental data revel that when soil and water get contaminated with fly ash, all the heavy metal become highly 

reactive and get easily absorb into the plant body. The entire study concludes that: 

 Different metal absorption such as Cu, Ni, Co, Pb, Zn, Cd and Cr are represented in Figure-1, 2, 3, 4, 5, 6 and 7 

respectively. 

 Fly ash treated soil sample becomes enriched with the presence of different heavy metals which in due course 

makes the medium reactive. 

 Different plants have a particular trend to absorb a specific metal. 

 It has been observed that in comparison to the aquatic plant, the aromatic plants are more responsible for fly ash 

pollution. The data revel that contamination through fly ash becomes a vital source for heavy metal pollution with 

in due course enters into the body of animals and human beings to create different diseases and health hazards.     

 Aquatic plants can serve as a better medium for heavy metal absorption as compared with aromatic plants. 

 Different plants can be used as a medium to estimate absorb heavy metals to make the base material eco friendly. 

0

10

20

30

40

50

60

70

80

Palmarosa Jamarosa Lemongrass Citronella Eichhornia 

crassipes

Salvinia 

auricultata

Hydrilla sp.

30days

45days

60days

75days

Figure-7 Represents the total Cr intake by the plant species in fly ash medium 

Plant species (aromatic and aquatic)

C
r 

in
ta

k
e 

in
 m

g
/g

http://www.ijirset.com/


  
         

        ISSN: 2319-8753                                                                                                                                     
                                                                                                               

International Journal of Innovative Research in Science, 

Engineering and Technology 
(ISO 3297: 2007 Certified Organization) 

Vol. 2, Issue 8, August 2013 
 

Copyright to IJIRSET                                                            www.ijirset.com                                                                        3663 

 

 

REFERENCES 

[1] Abbott, D.E., Essington, M.E., Mullen, M.D., Ammons, J.T., “Fly ash and lime-stabilized biosolid mixtures in mine spoil reclamation 

simulated weathering”, J. Environ. Qual., 608–616(30), 2001. 

[2] Acton, D.F., Gregorich, L.J., “The health of our soils: toward sustainable agriculture in Canada. Centre for Land and Biological Resources 
Res.”, Research Branch Agriculture and Agri-Food, Canada Publ. 1906/E, 1995. 

[3] Adams, L.M., Capp, J.P., Eisentrout, E., “Reclamation of acidic coal mine spoil with fly ash”, report of Invest. no. 7504, US Bureau of Mines, 

Washington, DC 1971. 
[4] Adams, L.M., Capp, J.P., Gillmore, D.W., “Coal mine spoil and refuse bank reclamation with power plant fly ash” Compost Sci.,20–26 (13), 

1972. 

[5] Adholeya, A., Sharma, M.P., Bhatia, N.P., Tyagi, C., “Mycorrhiza biofertilzer: a tool for reclamation of wasteland and bioremediation”, 
National Symposium on Microbial Technologies for Environmental Management and Resource Recovery, TERI, New Delhi, India, 1997. 

[6] Adholeya, A., Bhatia, N.P., Kanwar, S., Kumar, S., “Fly ash source and substrate for growth of sustainable agro-forestry system”, Proceedings 

of Regional Workshop cum Symposium on Fly Ash Disposal and Utilization. Organized by Kota Thermal Power Station, RSEB, Kota, 
Rajasthan, India, 1998 

[7] Adriano, D.C., Weber, J.T., “Influence of fly ash on soil physical properties and turf grass establishment”, J. Environ. Qual., 596–601(30), 

2001. 
[8] Kumar, V., Sharma, P., “Mission mode management of fly ash:Indian experiences”,  Proceedings of International Conference on Flyash 

Disposal and Utilization, vol. I. Central Board of Irrigation and Power, New Delhi, India, pp1–7, 1998 

[9] Lai, K.M., Ye, D.Y., Wong, J.W.C., “Enzyme activities in a sandy soil amended with sewage sludge and coal fly ash”  Water, Air Soil Pollut., 
261–272(113), 1999. 

[10] Lau, S.S.S., Wong, J.W.C., “Toxicity evaluation of weathered coal fly ash amended manure compost”, Water, Air Soil Pollut., 243–254(128), 

2001. 
[11] Maiti, S.S., Mukhopadhyay, M., Gupta, S.K., Banerjee, S.K., “Evaluation of fly ash as a useful material in agriculture”, J. Ind. Soc. Soil. Sci., 

342–344(38), 1990. 

[12] Sharma, M.P., Tanu, U., Adholeya, A., “Growth and yield of Cymbopogon martinii as influenced by fly ash, AM fungi inoculation and 
farmyard manure application7th International Symposium on Soil and Plant analysis, Edmonton, AB, Canada, 2001 

[13] Sharma, M.P., Tanu, U., Reddy, G., Shyam, A.K., Adholeya, A., “Herbage yield of Mentha arvensis DC. Holms as influenced by AM fungi 

inoculation and farmyard manure application grown in fly ash over burdens amended with organic matter”.  International Ash Utilization 

Symposium, KY, USA, 2001. 

[14] Sikka, R., Kansal, B.D., “Characterization of thermal powerplant fly ash for agronomic purposes and to identify pollution hazards”, Bioresour. 
Technol., 269–273(50), 1994. 

[15] Sikka, R., Kansal, B.D., “Effect of fly ash application on yield and nutrient composition of rice, wheat and on pH and available nutrient status 

of soils”, Bioresour. Technol., 199–203(51),1995. 
[16] Singh, S.N., Kulshreshtha, K., “Ahmad, K.J., Impact of fly ash soil amendment on seed germination, seedling growth and metal composition of 

Vicia faba L.”, Ecological Eng., 203–208(9), 1997. 

[17] Wallace, A., Wallace, G.A., “Enhancement of the effect of coal fly ash by a polyacrylamide soil conditioner on growth of wheat”, Soil Sci., 

387–389(141), 1986. 

[18] Wallace, A., Alexander, G.V., Soufi, S.M., Mueller, R.T., “Micronutrient supplying power of pyrite and fly ash”, J. Plant Nutr., 147–153(2), 
1980. 

[19] Weinstein, L.H., Osmeloski, J.F., Rutzke, M., Beers, A.O., McCahan, J.B., Bache, C.A., Lisk, D.J., “Elemental analysis of grasses and legumes 

growing on soil covering coal fly ash landfill sites” J. Food Safety, 291–300(9), 1989. 

[20] Wong, M.H., Wong, J.W.C.,” Effects of fly ash on soil microbial activity”, Environ. Pollut. Ser. A, 127–144(40), 1986. 

[21] Wong, J.W.C., Fang, M., Jiang, R., “Persistency of Bacterial indicators in biosolids stabilization with coal fly ash and lime”, Water Environ. 
Res. 73 (5), 607–610, 2001. 

 

 

http://www.ijirset.com/

