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A B S T R AC T

This article concerns the removal of Methylene Blue (MB) dye using nano-poly Acrylonitrile 
(PAN) and hydroximated nano-poly Acrylonitrile (HPAN) particles prepared by precipitation 
polymerization technique. The effect of the process variables including contact time, pH, ini-
tial dye concentration and temperature on the adsorption characters for PAN and HPAN was 
studied. The removal percentage varied from 100% to 60% with MB concentration ranged from 
5 to 50 ppm. A signifi cant difference was observed at 15–20 ppm where the removal percentage 
was found 70% and 90% for PAN and HPAN, respectively. No signifi cant effect was observed 
of variation adsorption temperature from 30°C to 70°C or pH variation from 5 to 9. On the 
other hand, the polymerization and hydroximation processes of Acrylonitrile were studied. 
The conversion yield (%) was affected signifi cantly by initiator concentration and polymeriza-
tion temperature and varied from 2% to 80%. Particle size increased from 130 to 210 nm as a 
result of hydroximation process. Additional proves for occurrence of hydroximation process 
was obtained from thermo gravimetric analysis (TGA) and infrared spectrometer analysis (FT-
IR). Irregular shape of polymer particles was indicated by scanning electron microscope (SEM) 
photographs.
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1. Introduction

The effl uents from textile, leather, food processing, 
dyeing, cosmetics, paper, and dye manufacturing indus-
tries are important sources of dye pollution [1]. The pres-
ence of very small amounts of dyes in water (less than 
1 ppm for some dyes) is highly visible and undesirable 
[2]. Mankind has used dyes for thousands of years [3] 

and the earliest known use of a colorant is believed to 
be by Neanderthal man about 180,000 yr ago. However, 
the first known use of an organic colorant was much 
later, being nearly 4000 y ago, when the blue dye indigo 
was found in the wrappings of mummies in Egyptian 
tombs [4]. Till the late nineteenth century, all the dyes/
colorants were more or less natural with main sources 
like plants, insects and mollusks were generally pre-
pared on small scale. It was only after 1856 that with 
Perkin’s historic discovery [5] of the fi rst synthetic dye, 




