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ABSTRACT 

The study developed maize cob peat, prepared eleven different particle sizes of the peat and 

tested the adsorption capability of each particle size on dye solutions and textile effluents, with 

a view to determining the effective particle size(s) for industrial application. 

Each particle size of peat was soaked, squeezed and thoroughly washed to remove the dust 

and humin content. The cation exchange capacity of the peat was then determined. 

The textile effluents were characterised for pH, dissolved, suspended and total solids. The 

number of dye components in each textile effluent was determined using thin layer 

chromatography (TLC). Spectral characterisation of the textile effluents and dye solutions was 

also undertaken. 

When column experiments were undertaken, the particle sizes of 150 µm, 300 (am, and 355 

µm were found to be quite effective, because using 4 g each of the particle sizes, it was found 

that 850 cm3 of dye samples of M and A at maximum dye house concentrations of 100 ppm 

was decolorised by the stated particle sizes to 11 ppm, 18 ppm, 23 ppm and 28 ppm for dye M 

and 13 ppm, 21 ppm, 27 ppm and 33 ppm for dye A. The same particle sizes decolorised 70 

cm3 of the dye samples at concentrations of 2800 ppm to 58 ppm, 64 ppm, 79 ppm and 108 

ppm for dye M and 111 ppm, 128 ppm and 186 ppm for dye A. Also when 40 cm3 of the 

crude effluents of PU and PS at absorbances of 0.460 and 0.340 respectively were 

administered on 4 g of each of the above particle sizes, the effluents were decolorised to 

absorbances of 0.055, 0.075, 0.160 and 0.155 for effluent PU and 0.012, 0.035, 0.048 and 



vii 

0.070 for effluent PS. These results indicate that peat at the above stated particle sizes can be 

effectively utilized for decolorisation of dye solutions and effluents. 

Furthermore, column adsorption experiments were undertaken by placing the same particle 

sizes in a series of four columns. The method was found to be effective for most particle sizes, 

because results indicated that when 150 cm3 of the crude effluent of PU and PS were 

respectively employed on 4 g of each particle size in the first column and the treated effluent 

later transferred to the second column and so on; 150 µrn, 300 µm, 250 µm, 335 µm, 425 µm, 

500 µm and 850 urn decolorised PU and PS at absorbances of 0.460 and 0.350 respectively to 

0.006, 0.009, 0.042, 0.063, 0.102, 0.165 and 0.208 respectively for PU and 0.000, 0.000, 

0.000, 0.000, 0.019, 0.021 and 0.046 respectively for PS. Although the result is good, 

prolonged adsorption time and large cumulative void volume resulting in the collection of 

small volumes of treated effluent far outweighed the advantage of the method. 

The performances of 500 urn and 850 µm particle sizes were moderate for all trials while the 

particle sizes of 1.18 mm, 1.40 mm, 1.70 mm and 2.00 mm performed poorly in all the 

experiments. 



 

 



 

 



 

 

 

 

 

 

 



 

  

  

  

 

 

 
 

 



 

  

 

 

 
 



 

  

 

 

 

 

 

 

 

 



 

 



 

  

 

 

 

 



 

 



 

 



 

 



 

 

 

 



 

 

 

 

 



 

 



 

 



 

 

 

 

 



 

 



 

 



 

 

 



 

 



 

 



 

 

 



 

 

 

 



 

 

 

 



 

 



 

 

 

 



 

 

 

 



 

 



 

  

 

 

 



 

 

 

 



 

 



 

 

 

 



 

 



 

  

 

 
 



 

 



 

 



 

 

 

 

 



 

 

 

 



 

 



 

 

 

 



 

 



 

 

 



 

 



 

 



 

 



 

 

 

 



 

 



 

 

 

 



 

 



 

 



 

 



 

 

 

 



 

 



 

 

 

 



 

 



 

 



 

 



 

 

 

 



 

 



 

 



 

 



 

 

 

 



 

 



 

 

 



 

 



 

  

  

 

 

 

 

 



 

  

 

 

 



 

 



 

 

 



 

 



 

 

 



 

 



 

 



 

 

 

 



 

 



 

 

 

 



 

 



 

 



 

 



 

 



 

 

 

 



 

 



 

 

  

 



 

 

  

 



 

 

 

 

 



 

 



 

 

 

 



 

 



 

 

 



 

 



 

 

 

 



 

 



 

 



 

 

 

 

 



 

 



 

 



 

 



 

  

 

 

 

 

 



 

  

 

  



 

 



 

 



 

 

 

 



 

 

 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 

 

 
 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 

 



 

 



 

 



 

 



 

 



 

 

 

 



 

 



 

 



 

 



 

 



 

 

 

 

 

 



 

 



 

 



 

 

 

 



 

 


