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Abstract

Project Code: PDF/96/2544
Project Title : Removal of color in wastewater from textile dyeing factories by using pre-treated flute
reed (Phragmites karka (Retz.) and Narrow-lcave cattail (Tyvpha angustifolia Lin.)

Investigator : Asst. Prot. Dr. Duangrat Inthom
E-mail Address: phditia mahidol.ac.th
Project Period : 2 yvears

The purpose of this research i1s to develop the color removal technology from textile dyeing
factonies by using agncultural waste as flute reed and narrow- leaved cattail. Flute reed and narrow- leaved
cattail were selected among five weeds, namely elephant ear, narrow- leaved cattail, cogon and egyptain
papyrus, to be used as a color adsorbent for three reactive dyes. A formaldehyde treaied method was
suitable for flute reed to remove reactive dyes. At pH 3 of adsorption condition, color removal from 30
mg/l Basilen Red M-5B (Reactive Red 2), Basilen Red E-B (Reactive Red 120) and Procion Red H-E7B
(Reactive Red 141) by formaldehyde treated flute reed (150 ml: 3 g flute reed ) was 99%, 98% and 99%,
respectively. In narrow-leaved cattail the cfficiency of basic. direct and reactive dye removal were
compared. The type of treatment and the various pH levels had little efi.ct 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, Formaldehyde wreated narrow-leaved cattail (FH-NLC) and pH 3 showed the highest
efficiency that were 42% to 37% and 54% to 22% in 3 types of treated narrow-leaved cattail, and 99% to §
% 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 melecules 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 dying process might compete with the binding with FH-NLC.

The adsorption isotherm of reactive dyes by formaldehyde treated flute reed was described by
Langmuir and Freundlich equations. At high temperature, the color adsorption capacity of formaldehyde
treated flute reed was higher than that at lower temperatures for all three reactive dyes. Adsorption
isotherm at various temperatures indicated that dye adsorption by formaldehyde treated flute reed was

mainly endothermic chemisorption. The total charge of flute reed was negative and formaldehyde treated



flute rced had a more positive charge. The desorption result indicated that reactive dye adsorption by
formaldchyde treated flute reed was partly physisorption. The FTIR spectrum of flute reed before and after
dye adsorption indicated that reactive dye adsorption by formaldehyde trcated flute reed occurred by ion
cxchange. Reactive dyc wastewater adsorption by formaldchyde treated flute reed could remove color by
37%.

T'he studies 1n basic, direct and reactive dyc by using narrow-leaved cattail found that increasing
of ¢ .. and /A and b constant values from the LLangmuir equation and k& constant values from the
Frcundlich cquation indicated the chemisorption mechanism for basic, direct and reactive dyes.
Morcover, 1/n constant values from the Freundlich equation were more than 0.1 and less than 1, which
indicatcd favorable adsorption. Furthermore, the desorption percentage of FH-NLC after adsorption of
basic, dircct and reactive dyes was 6%, 10% and 35%, respectively, which indicated the chemiscorption
mechanism for basic and direct dye and some physisorption for reactive dye.

For feasibility study to apply flute reed in fixed bed system, it was found that the breakthrough
volume increased with decreasing particle size, initial reactive dyc concentration, and flow rate and
increasing bed depth. Based on the BDST model, the critical bed depth was 3.71, 5.72 and 8.73 cm at the
flow rates of 0.6, 1.2 and 1.8 ml/min, respectively. The adsorption capacity decreased from 0.98 to 0.44
mg/g with a threefold increase in the flow rate. The bed depth of 45 cm and flow rate of 0.6 ml/min
provided a maximum adsorption capacity and was uscd in the actual dyeing and printing textile wastewater
cxperiments. When the actual dyeing textile wastewater was tested, the treated flute reed reduced
suspended solids (SS) from 1,296 to 8 mg/L and color from 1,715,000 to 191 ADMI but increased
chemical oxygen demand (COD) from 2,688 to 4,032 mg/L. Similar results were obtained with the
printing textile wastewater; SS and color decreased from 84 to 74 mg/L and from 3,800 to 840 ADMI,
rcspectively, whereas COD increased from 1,680 to 2,880 mg/L.. The COD increase rcsulted from the
leaching of organics from the treated flute reed. The pH value dropped across the bed from 11.80 to 3.07
and from 8.69 to 3.3 during the dyeing and printing wastewater experiments, respectively. As a result, the
pH of dyeing and printing textile wastewater after the treatment with flute reed would need to be adjusted
before discharging to receiving waters. The results obtained in this study show that the flute recd can be
applied to the textile wastewater treatment. However, further experiments with various dyes are needed to

investigate the potential of flute reed. The cost analysis will also be studied for comparing with the other

adsorbents.
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