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ABSTRACT : Biological nutrient removal(BNR) process used in this study, which was packed with EPS(expanded polystylene) media, has
more many advantages in aspect of reducing hydraulic retention time(HRT) of the process and having less effect of temperature in the
winter season than commercial process in the present. Bench-scale study was performed using domestic wastewater. In the results, it was
observed that the T-N removal efficiencies in HRT 6 hr and HRT 4 hr were 55% and 51%, respectively, showing the small reduction
(about 4%) of T-N removal efficiency according to shortening of HRT. In comparison of T-N removal characteristic in summer and winter
seasons, it showed that T-N removal efficiencies in summer and winter seasons were 65% and 54%, respectively, showing the 11% lower
T-N removal efficiency in winter season than in summer season due to deterioration of nitrification in winter season. In the studies of
influent loading rate and C/N ratio, the process showed stable effluent quality under the condition of broad influent loading rate and C/N

ratio. Therefore, it is anticipated that the developed process in this study could be applicable to small wastewater treatment plant in nutrient
removal.
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Table 1. Characteristics of domestic wastewater used in this

study
Parameter Concentration(mg/L)
TCOD¢, 204.1£103.2*
SCODc¢, 103.1£38.6
SCOD/TCODc: 50.5
TSS 87.6+59.7
vsS 59.0+40.9
TKN 36.9+7.5
NH,'-N 28.547.3
T-P 5.1£1.5
PO,"-P 2.7£0.9
TCOD¢/TKN 5.6
TCODc/T-P 38.8

* Standard Deviation

Fig. 1. Experimental apparatus of bench-scale used in this
study.
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Expanded Polystylene(EPS) oJzj& o] &3+ BNR(Biological Nutrient Removal)

o2 A1 u]-?_,_, Zﬂ 2 9%
2 A3 ‘?}%Eé ﬂ/daY’&‘. 7t 33 <F 2027 839
o GA BEE B FddA FA5E 2 =Yy
AME ABFAZEA whex ale] =dql Bow dx4s
AAsE FGoNA Ao FE ny
A Ee] g HAE Sk
I Y2 Fig. 29 o] 34tk Mode A% Mode B+
Al sz A2 Wz 28 WASY dynamic state
2 AHen ol FRUFALS 2Ate R S A
LHSZERDE 44 947 350 /)M 27| =
7DE FAHE BHEREN FYE 995 E ATl b
F717F o)Folx @dwkS U {U1E AAT} o5l W thMode
A). F7Adde Zis g 2 {718 A AV o] FojA
Mode B} Zo] 2gHTh A2 WS 2R 294 o7}
FAH ZI/MZNEEINE $AHE e Fold Rl
o] HlF7)A] R2& E7|2 @
1i A9 ol Zrt HdA 574 x7o] o] R0l
st v E 98 dRUok Aat AN AaxE A
BE = A vheo) dojdn) BES|Alde Hakh 27o]
o]FoAA YT FI1EG o] &EF 2Fukge] Aol Mode
B). A 3 RIEZRI) = B4 A7} 5o ZAm|Z5) (7}
Zo ]u:] Rl X R27F Z7)4] R3:=
ok Rl & R27F ¥1E7)A] R3E
= At w}aw R2: A48HE 247
HAEEA S =1 & f7180] Hase=

MODE A

E 9 24| Aotz

Hhg 2ol th

Influent
———

Effluent
el

Fig. 2. Operation mode of wastewater treatment system.
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Table 2. Specification of EPS(Expanded PolyStylene)

Media shape Granular
Media size(mm) 2-3
Media density(kg/m3) 15
Media material Expanded Polystylene
Specific surface area(m’/m’) > 2,000
Voidage(%) 33
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Fig. 3. SEM image of EPS media(left) and activated sludge attached on the EPS media(right).
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Table 3. Comparison of removal characteristics according to

Table 4. Comparison of removal characteristics according to

HRT temperature
HRT 6 hr HRT 4 hr Winter season Summer season
[tems Influent| Effluent Rerr{oval Influent|Effluent Remeal Items [nfluent| Effluent Removal Influent| Effluent Rem.oval
efficiency efficiency efficiency
(mg/L)| (mg/L) %) (mg/L)| (mg/L) %) (mg/L) | (mg/L)
TCOD¢, 2609 | 338 315.8 | 499 k TCOD¢, 278.6 | 372 %
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Fig. 4. Characteristics of TCOD, TSS, T-N and T-P removals according to influent loading rates.
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