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Abstract

Nitrogen, in its various forms, can deplete dissolved oxygen levels in receiving waters,
stimulate aguatic growth, exhibit toxicity toward aquatic life and affect the suitability of sewage
for reuse. Pilot—scale Rotating Biological Contactor(RBC) experiments were conducted to
examine biological nitrification, respectively, of municipal sewage with five different internal
recirculation ratios of 0, 1, 2, 3, and 4 using the constant hydraulic loading of 205 L/m - day.
The use of internal recirculation improved nitrification on account of the dilution of
biodegradable organic carbon in influent sewage down to 15 mg/l. of SBODs or less. Ammonium
nitrogen of 14.3t2.4 % was consumed by cellular assimilation without the occurrence of
denitrification. The thickness of biofilm didn't seem effect significantly the nitrification and
denitrification. Nitrification with internal recirculation was found to occur using hydraulic loading

rate of as high as 205 L/m' - day, which was beyond the generally known values of it.
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Fig. 1. RBC pilot reactors for nitrification.
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Table 1. The specification of RBC pilot equipments for nitrification.

Ttem Specification Item Specification

Dimension 4 oW x 4 cul x 27 cpH(2 EA) Disc Type Flat
Disc Material Polypropylene Disc Diameter 30 cm
Disc Circumference 94.248 cm Disc Thickness 2 mm
Disc Number 32 EA (8 EA per Stage) Disc Distance 18 mn

Disc Area 4524 o' (1131 m' per Stage) Number of Stage 4 stage

Submerged Disc 39.858 % (40 %) Submerged Disc Area | 1803 m'

Volume 36.6 L(9.1 L per Stage)

Table 2. The influent characteristics of sewage treatment plant at Chung-Ang Univ.

Item Temp. pH ] SBODs TOC NH,-N NOs>-N
(€) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Average 152 71 54.0 375 215 2247 0.52
MAX 157 75 124.2 69.2 280 27.85 0.81
MIN 14.6 6.5 25 15.0 14.4 18.78 0.32
23 494y ETE YUHTE JHAEY 45 EREAAG
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Table 3. Experimental design for nitrification.
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¥hF(Recirculation)} FYE ojvloln], yigu]e)
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Folt. wrulg F7lo] wat Fh/Fo] Frise

Flow min

Item (Mf\era:ion  (Influent : Mixing ‘?;ad:;l: HRT

Influent Tank | Aeration Tank Effluent) Ratio (L/m - day) {min)

Effluent

MO 644 0 205 56
M1 3 3 1:1 1 205 56
M2 215 429 1:2 2 205 56
M3 161 483 1:3 3 205 56
M4 129 515 1:4 4 205 56
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Fig. 2. Flow sheet for the nitrification experments using RBC.
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Table 4. Organic carbon characteristics of infiluent and effiuent by nitrification experiments.

Influent Effluent Removal Rate
Experiments || SBODs | TOC SBODs; | TOC SBODs | TOC
SBODs/TOC SBODs/TOC o
(mg/L) | (mg/L) il (mg/L) | (mg/L) / (%) (%)
MO 3751 28.05 1.284 214 18.64 1148 429 337
Mi 214} 1756 1.223 13.2 11.89 1111 38.3 323
M2 145 1287 1.125 1.2 1042 1.082 228 190
M3 115 | 1097 1.050 94 8.68 1.076 18.3 209
M4 93 958 0.976 72 873 0.825 2.6 89
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Fig. 3. Effect of organic loading on nitrification.
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Fig. 4. Effect of recirculation ratio on nitnfication.

a7

s oe} N
i 0.6
N
E 05} \\‘\%
N
NN

v M
e e o MR
e M3
PP "

Stage 2

Stage 3

Sampiing Location

Fig. 5. Ammonia nitrogen remaoval rate of sampling location.
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Fig. 6. Nitrogen balance of nitrification using RBC.

Table 5. Nitrogen balance for the nitrification experiments.

20

Experiment Nf(l’g}“fn,’feg;;ed N?;;‘mf)_“c’g‘;;"d Nitrogen Balance (%)
Mo 0210 0.043 797
M1 1114 0469 57.9
M2 1510 1.253 171
M3 1521 1330 126
M4 1258 1.092 132
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Table 6. Nitratenitrite nitrogen conceniration in each stage.(mg/l)

Experiment Inlet Si S2 S3 Qutlet | Total N Produced
MO 0.54 0.34 0.141 0.50 0.75 0.21
Ml 5.06 3.08 4.49 6.06 7.33 2.29
M2 6.81 901 10.32 11.94 12.92 6.11
M3 7.77 10.30 11.90 13.11 14,26 6.49
M4 8.33 10.53 11.69 1271 13.66 5.33

Table 7-& 2z} Stageol A o}aAbga 49 HatHy
Axro A4 AAE @& vheEpdin, MO, M1 4
gzue A QoA oA AL A EL
A7} o)l Foix L7t A¥E olFA Ribe A
& HAZEo ¢ MO, M1 d4¥%F €do| 71t
Yol & M1-51 AP 1.98 mg/Le] opAIA
a9t AAGFEA AAEUG webrd] M1 A
Yol ez 19 Mgt @3] whgo] dojdth:
A BA3 Rogd ¢ SA3 gL {7

4 EA9E 982 Fed Table 40 vehd n
9} o] M1-Sloj A g3} HAe7] A% T8
3 gado] EAYE ¢ F AW
AT gL Adze FdEe
oA A4S FUHEL FEE BYES
Fig. 72 #% otad g @4t 44249 =
o} @ABe] o) opFAMYALYG FUHAL
o @A7F W=7t 0940820 HAH A BAE B
ofFi Qlck ol AE @AM g5 Fof op

Table 7. Nitrate-nitrite nitrogen produced and removeg in each stage

{mg/L. : Production + ; Removal —).

Experiment Inlet 51 S2 53 54 Qutlet
MO 0.54 -0.20 0.06 0.10 0.25 0.81
Mi 5.05 ~1.98 1.42 157 1.28 7.33
M2 6.81 2.20 1.81 112 0.98 1292
M3 7.77 2.53 1.60 1.21 1.15 14.26
M4 8.33 2,20 1.16 1.02 0.95 13.66

25

LX)

It i
4 §

Influent Mitrate-Nitrite Nitrogen Concentration (mgh.)

Fig. 7. Denitrification rate versus nitrite-nilrate nitrogen conceniration.
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