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Abstract

The purpose of this experimental research was focused to improve the quality of
the effluent and the yielded sludge when the papermill wastewater was treated by
the indirect aerated submerged biofilter as a second treatment method of papermill
wastewater. Changing the various experimental factors (Nutrient additions or not,
HRT, F/M ratio, recirculation ratio, etc) with indirect aerated submerged biofilter,
the results are as follows.

1) Because of the microbes concentration could be sustained to 9,000 mg/l in
submerged biofilter and then the volumetric organic loads could be increased to 2.7
kg-BOD/m%/day, the reactor volume can be reduced.

2) Because of the yield coefficient(Y) and the endogenous decay coefficient(kd)
were revealed 0.4 and 0.07/d, the yielded sludge volume was reduced.

3) The concentration of the sloughed sludge in the reactor was 2.62~4.01 %, so
the thickener could be omited in the papermill wastewater sludge treatment process.

4) When the operating was conducted at HRT of 4hrs, the treatment efficiencies
of BOD and COD were obtained 802 and 70%.

5) The range of the theoretical recirculation ratios of this reactor was 14~26.
According to those ratios, at the low loads ( BOD volumetric loads is less than 0.79
kg-BOD/m*/day, F/M ratio is less than 2.0/d) the results were fitted to the
theoretical recirculation ratios (14~26) and at the high loads the efficiency were
increased to the rise of recirculation ratios.
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Table 1. Characteristics of Net ring as Media.

Inside- QOutside- Length Density Weight Charging charging Pore Specific
diameter diameter particles density Ratio  surface area
(mm) (mm) (mm) (g/m®) (g/particle) (particles/m® (kg/m®) ( %) (m%/m?)
21 27 27 0.894 25 43,000 1075 88 206

ZH e AsE 2AHSF7 25%, BEHST 50%, 9
A Hg 25%7F EEH leH, Z+ MAYL F
Aol M EAE g Jezd 74, 12 A=A 3
FeAAE A" FEFRA FHEA =7
30~70 mg/l, T-BODZ} 300~500mg/1& “YElE
LEE #7149 dFels, o He F2L Table 2
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UEtt B2 A 49 80 Yad Aot

Aeration tank

Submnrged biolilter

L«___g____v[:_ Ettinent

Rezycle
waler

T

o TS50

T

Separator

Manometer

600ux

Air fNowmeter

%
Arrator L_{\h
Qutlet tebe

g_-l —
Recyele pu nz;fg‘y

Fig. 1 Schematic diagram of submerged biofilter
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Table 2. Water Quality of Papermill Wastewater.

Item Concentration
BODs  {(mg/) 2714 ~ 522
BOD, (mg/h 462 ~ 814
CODpy  (mg/l) 204 ~ 392
COD¢  (mg/D) 404 ~ 712
TOC (mg/1) 308 ~ 740
SS {(mg/1) 30 ~ 70
TKN  (mg/) 20
T-P  (mg/) 10
pH 74 ~ 81
Temp. °C 21 ~ 29
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Fig. 2(a) BOD removal rate vs. various loads.
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Fig. 2(b) COD¢: removal rate vs. various loads.
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Fig. 3(a) Determination of Y and Kd from
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Fig. 4 Sloughed solid concentration vs. recir—
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