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Effect of Temperature on the Nitrogen Removal of Municipal Wastewater in a
Pilot—scale Moving Bed Biofilm Reactor with Waste—tire Media

Woon-Ji Park - Johng-Hwa Ahn' - Chan-Ki Lee

Division of Environmental and Geosystem Engineering, Kangwon National University

ABSTRACT : This research was conducted to elucidate the effect of temperature on the nitrogen removal of municipal wastewater with
waste-tire media. The experiments were carried out in laboratory-scale batch reactor and pilot-scale moving bed biofilm reactor filled at
a 0.15 filling ratio with waste-tire media, respectively. In batch tests, specific nitrification rate(SNR) with media was 3.4 mg NH,'-N/g
Mixed-Liquor Volatile Suspended Solid(MLVSS) - hr, compared with 1.7 mg NH4-N/g MLVSS - hr without media. In pilot-scale test
with media, total nitrogen removal efficiency increased from 53 +8% to 76 5% as the temperature increased from 9~10C to 20~
24°C. At the temperature of 9~10C, 10~20C, and 20~24C, the SNRs were 0.8+0.5, 3.1+£1.9, and 3.4+2.1 mg NH,;-N/g MLVSS -
hr and the specific denitrification rates(SDNR) were 0.6+0.2, 1.1+£0.6, 1.4+0.6 mg NOs-N/g MLVSS - hr, respectively. The overall
activities of biomass in anaerobic, anoxic, and oxic zones at 20~24C increased to 22, 20, and 15%, compared with those at 9~107C,
respectively. The activity distribution of Nitrosomonas and Nitrobacter also increased with the increase of temperature.
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Fig. 1. Schematic diagram of the moving bed biofilm reactor.
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Table 1. Characteristics of the domestic wastewater

Concentration(mg/L)
Parameter

Range Average
SS 32~753 130£115
COD¢: 80 ~464 19495
SCODc: 27~120 70+22
BOD 48 ~342 119+62
SBOD 16~78 41£13

TKN 9~46 2546

NH,'-N 4~35 20+7
NOs-N 0.1~2.0 0.4£0.4
TP 1.1~8.4 3.0£2.0
PO4-P 02~27 1.4£0.5
CODa/BOD 1.1~25 1.6+0.3
BOD/TKN 1.4~13.9 4.7£2.6
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Table 2. Characteristics of the waste-tire media

Parameter Value

Specific surface area(mz/mz) 1,500
Specific gravity 1.06~1.09

Media size(mm) 5~10

(b) Biomass-attached media
Fig. 2. Scanning electron microscope photograph of (a) con-
trol and (b) biomass-attached waste tire media.
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Fig. 3. NH,"-N concentration with time in the batch reactor.
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Fig. 4. Total nitrogen removal efficiency with temperature in
the pilot-scale reactor.
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AEHA FAANA S BarYoz AMESIY 20T 2
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o olyd A B AFola 4 SDNR #EU &
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Fig. 7. Specific denitrification rate with temperature in the
pilot-scale reactor.
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Table 3. Characteristics of the attached biomass in the oxic

zone

Temperature
Parameter

9~107T

10~20TC

20~24C

Attached biomass/total biomass(%)

17£7

206

2246

Attached biomass per unit arca(mg/cm’)

0.26+0.09

0.37£0.13

0.53+0.17

Biofilm thickness(mm)

0.8+0.2

1.0£0.2

1.4+0.1

3.6£1.9

3.8£1.2

4.1£1.6

Biofilm dry density(mg/cm’)

24CY Wl H 1.4 mm ZAEZE, 370U (Rotating Biolo-
gical Contactors, RBCs) A& 343 18~25T A -
gt A7 doizl AET 7/ B 1.8 mm(l.1~2.8 mm)
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2x7F 9~10CY A% 7z, Fatzid, 37)Z09A
BAuAE GAEE 822+42, 772+39, 686+ 14 mg OJg
MLVSS - d2 YEPdar, 10~20TC ol = 542+ 72, 541 + 85,
480 +75 mg Oy/g MLVSS - d, 20~24°CollX1E 1,001 + 104,
926 +59, 789+47 mg Oy/g MLVSS - d2 UEelsith &7
x, FAxL, 37]1F4A FRPAE S4EE 9~10CH
T} 20~24°Coll A 22, 20, 15% A YebgaL, £xo] BA
Qo] F7|FoM F-AuAE BT} 1 EdkFig 8).
webd BRuE SAEE 250 9FS veS O
AT 72 uAE ST JA] 20~24CollA 367+£7 mg
Oyg MLVSS - d2 7} &4 Yepgon, o= o34 &
AE o] &3 F5d AETL SR (12~25T)0l A #AAE
22 uyE FAE ) 48~70 mg O./g MLVSS - dol
HlE Ee e B’

F459 A E(heterotrophs) ¥} AAta}o| #S}= Nitroso-
monas, Nitrobacter®] S4E5 A3 R FHISAE
L B AYoA 0.75~0.932] A E&S HYTHFig. 9).
T 712N %o BA L] Nitrosomonas?} Nitrobacter
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Fig. 8. Overall activity of suspended and attached biomass

with temperature in anaerobic, anoxic, and oxic zones.
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