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Abstract

For further removal of non-biodegradable CODs and color in biologically treated distillery waster water, we
selected a chemical treatment with Fe(Ill) and cationic polymers and then another chemical treatment with Fenton
reagent. We developed Pregenerated Bubble Flotation(PBF) to effectively remove the chemical sludge from each
chemical reaction process. The flotation unit was constructed with hydraulic loading rate, 7 m’/m’/hr. In general,
solid loading rate for Dissolved Air Flotation(DAF) sludge thickening with coagulants are recommended to be 6-12
kg/m’/hr. PBF, however, could handle solid loading rate of 10.8-14.5 kg/m’/hr. The CODyy and suspended solids
(SS) in biologically treated distillery waste water were reduced by the first PBF from 310-109% mg/L to 141-303
mg/L and from 160-990 mg/L to 48-385 mg/L, respectively. Again, after the Fenton reaction process, floated S5
was skimmed off at the top of the flotation unit and the final effluent was directly discharged without any tap
water dilution. The quality of final effluent can be below 40 mg/L-CODwm, but II San Distillery has been maintained
effluent quality of 73 mg/L-CODw, and 10-80 mg/L-SS. The chemical cost was saved by more than 30 % as
compared with that of prior process.

Key words — Non-biodegradable, Pregenerated bubble flotation(PBF), Fenton reaction, Distillery wastewater,
Chemical treatment
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Fig. 1. Schematic diagram for chemical treatment with Fenton reagent combined with the pregenerated bubble

flotation(PBF).

The operating conditions were as follows: At the 1st PBF prior to Fenton reaction tank, an organics were removed as
much as possible and then treated effluent was pumped to Fenton oxidation tank where HxO; and FeClyFenton reagent)
were fed and oxidized at the pH 2~4 and an ORP 400~650mV for a 1T h. The pH of an oxidized effluent was adjusted
to around neutral range using a NaOH solution at the neutralization tank, and then cationic polymer was added to make
a flocculation of SS. From here, the effluent with a pregenerated bubbles was introduced to the 2nd PBF. The floated floc
of 55 was skimmed off at the top of the 2nd PBF and the final effluent was directly discharged.
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Fig. 2. CODu, concentration of influent(—@—) and ef-
fluent(——) of the 1st pregnerated bubble flo-
atator(PBF), and final effluent(—a— )of the 2nd
PBF. ‘

The running conditions of the chemical treatment were
the same as in the text and Fig. 1.
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Table 1. Removal efficiency on CODm, and SS in the processes
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Analytical items AsTS" Ist PBF” 2nd PBF”
n (mg/L) 1,473 (1,081~ 2241)
COD out (mg/L) 466 (310~ 1,096) 185 (141~303) 73 (44~125)
removal eff. (%) 67.6 60.3 60.5
in (mg/L) 2141 (610~13,500)
SS out (mg/L) 305 (160~990) 128 (48 ~385) 33 (10~80)
removal eff. (%) 58.0 74.2
VASTS, activated sludge treatment system
st & 2nd PBF, pregenerated bubble flotation
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. Suspended solid concentrations of the 1st PBF
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The running conditions of the chemical treatment were
the same as in the text and Fig. 1.
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Fig. 4. Chemical dosage at chemical pretreatment process.
The running conditions of the chemical treatment were
the same as in the text and Fig. 1.

st ot At Al Aol At mtaTE S Ao
obE Abg-arel Z7he WA s 7} ol sith of Aol 1
2+ PBF2) %9 42) CODw,2- 141-303(33 ¢ COD 185 mg/L)

o) A 40 mg/LE $t& 4 ARV AR 414125 me/L{H 1t
COD 73mg/L) %2 & & #3kel CODwn8] Al A
B0 oF60%E, S5 48-385(: 1t 128) mg/ Lol A 10- 80(H
7t 33) mg/LE A AHAEo] A% %] ¢l tHTable 1). w}e}
Aol HE s FEER M8 s Wy T
A 7)o v & o} ol i & ASITh o5 2509

7+e] &7 47He= Fig 2(CODwy), Fig. 3(SS)el wE}LH ik

FAH =S

2R ot
pEat o5 B g 4 9l thyEel %71%% A 715
o} o} 7 Ha 5 7] o7l $- CODsF Mg 3

gEetd Helre set el wigo] wo

Korean J. Life Science. Vol.9. No.6(1999. 12) / 695



Flow rate (ms/day)

BFs 50 100 150 200 250
Elapsed time (day)

o— Tap water & Final effluent —2 Reuse of final effluent

Fig. 5. Flow rate of tap water for diluting chemicals, final
effluent and reuse of final effluent for processes
cleaning water.

The running conditions of the chemical treatment were
the same as in the text and Fig. 1.
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Fig. 6. Runnig cost per day after constructing the Fenton
reagent process.
The running conditions of the chemical treatment were
the same as in the text and Fig. 1.
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