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Abstract In order to reveal the removal mechanism of disperse dyes by coagulation, AlCl,, FeCl, and CacCl,
were selected as coagulants, and disperse red S-2GFL (disperse red dye, DR), disperse orange S-2RFL (disperse
orange, DO), disperse blue BBLS (disperse blue, DB) were selected as model compounds. Without adding any
other particulate matter system, the direct reaction mechanism between disperse dyes and coagulants was
investigated by measuring the particle size of the dye, Zeta potential and changing the order of coagulant
addition. The results showed that the three coagulants could lead to the surface potential of the dye flocs
approaching 0 mV, the dye removal rates by AICl; and FeCl, coagulation were higher than 60%, but the removal
rate by CaCl, coagulation was only about 15%, this indicated that charge neutralization was not the single
dominant internal factor for dyes removal. The dye floc size increased significantly after adding three
coagulants, indicating that the combination of coagulant hydrolysate and disperse dye was one of the important
prerequisites for dye removal. By changing the order of coagulant addition, for the same kind of dye, its removal
rate when dye added to the coagulant was much lower than that when the coagulant added to the dye, which
indicated that physical adsorption of final coagulant hydrolysis products was not be the main mechanism for the
combination of dye and coagulant. The FT-IR results of precipitated polymer showed that the characteristic
peaks of Al—O and Fe—O were detected at 580 cm ™' and 475 cm ', respectively, and the XRD results further
showed that a new copolymer formed through the combination of AICl,, FeCl, and dye, which indicated that the
dominant mechanism for the removal of these three disperse dyes by inorganic coagulation should be a specific
chemical bond. This study has certain theoretical guiding significance for enriching the mechanism of
coagulation in removing related dyes and developing related composite coagulants.

Keywords coagulation; disperse dye; chemistry combination; reaction mechanism


http://dx.doi.org/10.1016/j.jclepro.2018.08.158
http://dx.doi.org/10.1016/j.jaap.2011.01.010
http://dx.doi.org/10.1016/j.jclepro.2018.08.158
http://dx.doi.org/10.1016/j.jaap.2011.01.010



