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Today, many problems of dye-processing wastewaters were raised due to industry of dyeing and textiles. It is difficult
to treat them perfectly because they contain many poorly degradable matters, such as surfactants, ethylene glycol,
polyvinyl alcohol, and so on. To improve the performances of conventional physicochemical treatment and activated
sludge process, new systems of combining jet-loop reactor (JLR) with physicochemical treatment were developed.
Volumetric oxygen transfer coefficient (k.a) of JLR was significantly larger than that of air-lift reactor. Also, for the
effective treatment of dye-processing wastewater, JLR with active carbon supports (JLRAS) were investigated. Removal
efficiency of BOD, CODw,, COD¢ and color were found as 99, 86, 84, 83%, respectively, when HRT was 8 hrs. And
performance of JLRAS was rapidly restored after step change of CODwn foading late. The optimal coaguiant and
dosage of second physicochemical treatment after JLRAS were polyferric sulfate and 130 mgjl, respectively, when
removal efficiencies of CODw. and color were 85 and 73%, respectively. In conclusion, this system enables the
reduction of operation cost, and the effective removal of many organics.
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Table 1. Characteristics of the granular activated carbon

Properties Specification Units
Density 2.1 g/em’
Apparent density 0.59 glem’
Packing density 0.49 gfem’
Total pore volume 0.71 em’fg
Specific surface area 1,100 cm3/g
Mean pore radius 12.3 A
Thermal conductivity 0.17 kealfm.hr."C
Specific heart 0.244 calfg.°C
Raw material coconut

DO, Temp. pH prob

Controller

Heating

Feed~» 34—

Cffluent @—
]

Supprots of
Activated Carbon

Figure 1. Schematic diagram of jet-loop reactor with activated carbon
supports.
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Table 2. Characteristics of complex dyeing wastewater

Item Influent
CODMn (ppm) 760 ~900
CODCr (ppm) 1,700~ 2,000
BOD (ppm) 400~ 500
pH 10~12
Color 2,000~ 3,000
SS (ppm) 150~ 300
Temp. (°C) 45~35

100

I —@— Air lift reactor
[ -0~ JLR

80

60

K.a (hr')

Volumetric flow rate of air (I/min)

Figure 2. Influence of volumetric flow rate of air on ka.
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Figure 3. Variation of BOD concentration and removal efficiency for
the jet-loop reactor with active carbon supports (-@- influent, -Jl}
effluent, -+ removal efficiency).
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Figure 4. Variation of CODw, concentration and removal efficiency
for the jet-loop reactor with active carbon supports (-@- influent, -Jli
effluent, -~ removal efficiency).
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Figure S5. Varation of CODc: concentration and removal efficiency
for the jet-loop reactor with active carbon supports (-@- influent, -l

effluent, -_~ removal efficiency).
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Figure 6. Variation of color concentration and removal efficiency for
the jet-loop reactor with active carbon supports (-@- influent, -l
effluent, -C~ removal efficiency).
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