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This study is to compare the efficiency of basic, direct and reactive dye removal by
treatment of narrow-leaved cattail with distilled water (DW-NLC), 37% CH,0+0.2 N
H,SO, (FH-NLC) and 0.1 N NaOH (NaOH-NLC) at various pH (3, 5, 7, and 9).
Adsorption isotherm at various temperatures (20°C, 30°C, and 40°C) of dyes was also
investigated

The type of treatment and the various pH levels had little effect on basic dye
removal, which was 97% to 99% in 3 types of treatment and 100% to 97% at pH 3 to 9.
All types of treatment still had a negative charge and the basic dyes still had a positive
charge at a wide pH range. For direct and reactive dyes removal, FH-NLC and pH 3
showed the highest efficiency that were at 42% to 37% and 54% to 22% in 3 types of
treated narrow-leaved cattail, and 99% to 5% and 96% to 7% at pH 3 to 9 of direct and
reactive dye removal, respectively. There was a mutual attraction of negatively charged
direct dye molecules to some positively charged molecules on the surface of the FH-NLC,
which had increased H'. For removal efficiency of the basic dye wastewater and the
reactive dye wastewater, before and after treatment, by FH-NLC was 83%, 16% and 17%,
respectively. FH-NLC had high efficiency to remove basic dye at various pH levels and
treatments, and NaOH in reactive dye wastewater from the dyeing process might compete
with the binding with FH-NLC.

Increasing of qumay, AH and b constant values from the Langmuir equation and &
constant values from the Freundlich equation indicated the chemisorption mechanism for
basic, direct and reactive dyes. Moreover, 1/n constant values from the Freundlich equation
were more than 0.1 and less than 1, which indicated favourable adsorption. Furthermore,
the desorption percentage of FH-NLC after adsorbing basic, direct and reactive dyes was
6%, 10% and 35%, respectively, which indicated the chemisorption mechanism for basic
and direct dye and some physisorption for reactive dye. Furthermore, there should be a
study on other treatment types of NLC for increased dye adsorption capacity and NLC
should be used to adsorb other adsorbates, such as heavy metal and chemical compounds
in wastewater.
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