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Abstract — The effect of various surfactants used in textile dyeing processes on coagulation treatment of dying wastewater

was investigated. When alum was used as a coagulant, the color removal rate of milling-type acid dyes was significantly
decreased by the presence of nonionic surfactants. The combined use of inorganic and organic coagulants achieved an excel-
lent color removal rate of more than 95 % for the most of acid dyes tested in this study. In the combined coagulants treatment,
nonylphenol ether nonionic surfactants and anionic surfactants had no significant effect on the color removal efficiency. How-
ever, poly(oxyethylene) alkylamine nonionic surfactants decreased remarkably the color removal rate. The decrease of the
color removal rate was more severe by the surfactant having smaller number of ethylene oxide group.
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Table 1. Physical properties of acid dyes used
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Dyestuffs name C.1I. Number Structure formula Sulfone group no. Ionic character Type
Sandolan Rhodamine E-B Red 52 Xanthane 1 Amphoteric Levelling
Sandolan Turquoise E-AS Blue 7 Triarylmethane 4 Amphoteric Levelling
Nylosan Red E-BL Red 57 Monoazo 1 Anionic Levelling
Nylosan Blue E-2GL Blue 40 Anthraquinone 1 Anionic Levelling
Sandolan Cyanine N-G Blue 90 Triarylmethane 2 Amphoteric Milling
Sandolan Cyanine N-6B Blue 83 Triarylmethane 2 Amphoteric Milling
Nylosan Blue N-GL Blue 230 Anthraquinone 1 Anionic Milling
Nylosan Red F-RS Red 114 Disazo 2 Anionic Milling
Nylosan Navy N-RBL Blue 113 Disazo 2 Anionic Milling
Nylosan Orange N-RL Orange 127 Disazo 1 Anionic Milling
Lanasyn Navy S-DNL Blue 193 1 : 2 Metal complex 2 Anionic Metal
Lanasyn Yellow 2GLN Yellow 59 1 : 2 Metal complex 0 Anionic Metal

Table 2. Physical properties of surfactants used
Structure name Structure formula EOno.* Ionic character Maker
NP-6 poly(oxyethylene) nonylphenol ether 6 Nonionic 11 Chil
NP-8 poly(oxyethylene) nonylphenol ether 8 Nonionic 1 Chil
NP-10 poly(oxyethylene) nonylphenol ether 10 Nonionic 11 Chil
SM-15 poly(oxyethylene) stearylamine 15 Nonionic 1 Chil
SM-30 poly(oxyethylene) stearylamine 30 Nonionic 11 Chil
SM-60 poly(oxyethylene) stearylamine 60 Nonionic 1 Chil
PO phenol sulfonated formaldehyde condensate sodium salt - Anionic Hodgson
DBS 60 % dodecylbenzene sulfonate sodium salt - Anionic Mi Won
SLS laurylsulphate sodium salt - Anionic Yakuri
*Ethylene oxide group no.
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Fig. 1. Effect of nonylphenol nonionic surfactants on decolorization of
various acid dyes by inorganic coagulant.
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Fig. 2. Effect of alkylamine nonionic surfactants on decolorization of
various acid dyes by inorganic coagulant.
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Fig. 3. Effect of anionic surfactants on decolorization of various acid
dyes by inorganic coagulant.
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Fig. 4. Effect of polymeric coagulant on decolorization of various acid
dyes.
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Fig. 5. Effect of nonylphenol nonionic surfactants on decolorization of
various acid dyes by inorganic coagulant and polymeric coagu-
lant.
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Fig. 6. Effect of alkylamine nonionic surfactants on decolorization of
various acid dyes by inorganic coagulant and polymeric coagu-
lant.
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