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Ammonia removal rate on ammonia loading rates in seawater
filtering system using rotating biological contactor (RBC)

Maeng Hyun SON, Im Gi JEON, Kee Chae CHO and Kang Soo KM

Aquaculture Division, National Fisheries Research and Development Institute,
Kijang-gun, Pusan 626-900, Korca
* Wando Marine Hatchery, National Fisheries Research and Development Institute,
Wando-gun, Chun Nam 537-800, Korea

A series of experiments was conducted to investigate the relationship between ammoia removal rates and ammonia loading rates in
seawater filtering system using rotating biological contactor (RBC). In this experiment, RBC system was consisted of rotating
polyvinyl film disks, which provided 12 m* of total effective surface area in 0.075m’ of volume. NH.Cl was added by 10~150g as
a ammonia nitrogen source to determine ammonia removal rate in RBC system. Relationship between time required for ammonia
removal (y: hour) and nitrogen inputted (x: NH:-Nmg/£) in RBC system was as followed: y=3.51+7.76 Inx (r*=0.936). At
ammonia concentration 2 mg/¢, it took 10 hours for removal of ammonia in the RBC system. However, at ammonia concentration
of 5 and 16.5 mg/¢, it took 16 and 27 hours, respectively. There was a decreasing tencency of an increasing ammonia in the rearing
water. Finally, the ammonia removal rate in the RBC system increased with the rise of total ammonia concentration up to 16.5 mg/Z.

Key words: NH.Cl, Ammonia loading rate, Ammonia removal rate, RBC system
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Fig. 1. Diagram of experimental system for the test of nitrifi-
cation in the RBC system. (CT) culture tank; (P)
pump; (RT) reservoir tank; (RBC) rotating biological
contactor; (SF) submerged filter; (CS) coral sand.
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Fig. 2. Concentration of ammonia nitrogen (NH.N), nitrite
nitrogen (NO,-N), nitrate nitrogen (NOs-N) and dis-
solved inoganic nitrogen (DIN) in the RBC system af-
ter addition of 10g (top), 20g (middle) and 30g
(bottom) NH.CL

Table 1. Mean ammonia removal rate at different hydraulic
loading rates in the RBC system by different addition
of 10~30¢g NH.CI

Hydraulic loading rate (m*/m’/day)
83 250 417

Ammonia source

(NH.CL, g) Ammonia removal Ammonia removal Ammonia removal
rate (g/m’/day)  rate (g/m*day)  rate (g/m*/day)
10 31.8 +£10.2° 717+ 156° 8.1+ 145°
20 423+ 134 1082 +23.5° 1153 £ 20.7°
30 64.5 + 18.%° 139.1 £ 33.6° 1725 £ 389°
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Fig. 3. Relationship between ammonia nitrogen (NH.-N) of
rearing water and ammonia removal rates at different
hydraulic loading rates in the RBC system after addi-
tion of 10~30g NH.Cl.

8.3 m*/m’/day : y=4.77+14.46x
25.0 m*/m®/day : y=0.29+30.18x
41.7 m*/m*/day : y=5.57+23.88x

o] A¥elA gRUc} AAEL FEI8F Ratgo] g FHL
83 m¥/m*/dayol A 744 FAck whd FEgF RFaFo] E 250
m*/m’/day$} 417 m¥/m¥/day®]l FEYt dAFdE FAHY 2
o]7t et

27 APl Me AR g3 AFA 2 FGEF 0g
(N: 1834g), 80g (N: 2096g), 100g (N: 26.16g) % 150g (N:
39250 FUF A5 GRYot BxY AT E 47 64
Aol 489 mg/l, 10X ZEA S 745 mg/é, 11A1EA ) 10.1 mg/é R
1At Ao 16,45 mg/eH T

Table 25 AAS4Y 48 202C, G 357 %, 342 89mg/l
oA dadrE 70~150g FY F, AALRY A%z £%
A ualgdz Y7 drUc AASE el Aoz A ¢rYo}
23R Fy 8y Lol ¥24E dRY AAL #H
(P<0.05).

JAYR o ARz RFE FEYel HiE (dAUEH:
70~150g Feol we sy REz A5 FEYd}

Table 2. Mean ammonia removal rate at different hydraulic
loading rates in the RBC system by different addition
of 70~150 g NH.CI

Hydraulic loading rate (m*/m’/day)

Ammonia source 83 250 417
(NHLCL, g) Ammonia removal Ammonia removal Ammonia removal
rate (g/m*/day)  rate (g/m’fday)  rate (g/m’/day)
70 528 £ 122° 94.1+192° 153.1 £ 48.1°
80 70.1 £ 25.1° 1382 £ 45.5° 2243 £747°
100 84.5 £ 28.5° 1751 £ 236° 2549 + 489°
150 1265 + 389° 2342 + 58.5° 320.1 £ 88.5°
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T (x mg/) H3le dF dRUcl AAS (y: g/m’/day) &
YJepE ogd 2o

8.3 m’/m’/day : y=1.58+2.54x
25.0 m*/m’*/day © y=5.95+24.50x
417 m’/m*/day | y=16.95+30.16x
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. Relationship between ammonia nitrogen (NH.N) of
rearing water and ammonia removal rates at different
hydraulic loading rates in the RBC system after addi-
tion of 70~150 g NH.CL
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EE Hib % (1989)9 97 AFAA 9 2o 1Y FE e
ojt},

A gmo} a2 #3)A Liao and Mayo (1972)2 0.976
¢ NHoN/m¥/dayE 233812 golol 3tn, vt} o] g 23atdd
dryol A 5o FATGT B & 4YPdME 7S
AHSEA 33 gEYoldoz JAUEFS FEFEHUAI WE
0|59 gtmyjo} R3tgol HF HH Fth

Fig. 5& 984=¥ 100g (N: 26.16g) 2 150g (N: 3925g)
29 ¥ A3} Azte] g AS59 obdy A pHY W
2 e Aotk d3gEE 100g FRA e AN dare
24A1Ze] 135 mg/7t A A5 E T, olF Ay AlFEd F
Z B9 A A gasted F 34A%0] 225U, pHY
H3te A48 AFA] 816914 24X A 17774A Hold ¥, o}
AR Are FES PUZ MAZL T 7912 FFIAAT =
3 GHARE 150g FAA e obALY Fev 28439 176
mg/l7tA A5E O, oF Hady] A HAx FY A

Mool

3 T T T T T 9.0
=~ v NO-N(N:2593¢g) ® pH(N:2593g)
? & NON(N:38.85g) o pH(N:38.85g)
\; -1 8.5
S 2r
3 1
§ - 8.0 :g_
St
Z| 475
ON
Z 0 1 1 —_— 1 i 1 7.0

0 5 10 15 20 25 30 35

Time (hr)

Fig. 5. Variations of nitrite nitrogen and pH in the RBC sys-
tem after addition of 100 g and 150 g NH.CI.



&98 - AYA - A - ARS 371

o FeAA gasted F 374N 22HAD B¢ pH T2
Wil A% AFA 817904 28A e 1.7374A FaT U, ol F
A5ate] A AN E 78901k, whekA] Abge] opAAA A
29 ¥x27t 45 8FE pHE Rt} oA A4 FE7}
Zagd gt oA FolAe A%E BYoY Hzx F£EMA 3
EHAe &t

tefh (1958) 3F A2doA GrY ot obdt Aste HE
o]4# 9 pHE 78~7.1°/g2 B3¢, Samer and Baggaley
(1975)% 34k Axg 7S 9% AF pH HAE 70~820| 1 745
7b AR Agsigoa 2usgd. & AN GHYEFE 100~
150g YA A5 pH W3he 82~7724 A3 &g A
3¢ pH T Al2dH

1, 24 482735 339, Fig 6 JR84BY ¥4} A}
SN 299 A& Fo AR ES 10~150g FY3H AHgFe
d2Yo}l ¥E (x: NHeN mg/f)ol wet HA4% oFzdA Y
drYo}l A W A7 (y: o) RASRALH, I BAY
& o0& 23k

y=3.51+7.76 Inx (r'=0936)

A4 4Rl 57 2mglYd W HEAR AF AFEA
2"o A grYot AA 28HE AHE 10AT]ALH, 59
165 mg/lol e 242 163 2743 0] 28 H T webA A4
amel Byl BolALE grYol AAY 28FHE Aol
Zaste A% e o3 ARz HH oqFz o
AELe of7 EHFo) vlAste B AP ¢l FRYUGE &
FA7lE Aol oz AgFe gRYol x| et ¢EYo}
Agtgo] Wate Aoz PRUS Riyt 2EE AYILER
zolddE AL ¢ F A9 (Tijhuis et al, 1992).
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Fig. 6. The time required for the complete removal of NH<N
at different NH:-N concentrations after addition of
10~150 g NH.ClL

2 AP o7 dute o3 5HL olry] i3ty o)H e 4
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ol ot
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AALRY P AFA LR ARG gEYolEoE
AHARFS 10~150g FY3 A& gEYe F= (x
NH.N mg/@)el we} 3249 dnzare gduyoel AAd 4
28 A7 (y: )€ ZAELH, 2 $A4L O3 2T

y=3.51+7.76 Inx (=0936)

A% dRYol 27t 2mg/ed @ HAQR FHAE A
2do A Ryl AA £85HE AL 10T o, FE
Yo} %7t 59 165 mg/l Ae 42 163 27430 28530
watd AS4e drUel Frrl EolAFE GEYol A A
285%F Ao Z2de A%E Yehiith ZEH 2 Y
B o7 AA2E e H FEYo AAEE AT FEY0}
27} 165 mg/tA A5l i e ¢ & AU

¥ 1 g 8
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