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Effect of Copper toxicant on pended and Attached Growth Nitrifying Bacteria
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ABSTRACT : The effect of toxicant on the inhibition of nitrification was investigated, using concentrated nitrifying bacteria of
both attached and suspended growth. This nitrifying organism was originally obtained from the activated sludge of sewage
treatment plant and cultivated for more than three months. The object of this experiment is to determine the effect of the specific
surface area and the growth condition of nitrifying bacteria on toxicity of heavy metal. The results of this study were as follows. The
specific surface area of both attached and suspended growth of nitrifying organism was proven to be a major factors in determining
the inhibition of nitrification of heavy metal such as Cuion.

When the condition of attachment and detachment was compared in an experiment using attached growth nitrifier, the effect on
toxicant was 1.12 times less in attached condition than in detached condition for Nitrosomonas, and 1.09 times less for Nitrobacter.
In case of suspended growth nitrifier, the effect on toxicant was 1.46 times less in non-ground condition than in ground condition
for Nitrosomonas, and 1.35 times less for Nitrobacter. Also, similar results were obtained in a set of experiments, without adding
nitrite to the substrate. In an experiment that compared attached condition using attached growth nitrifier with detached condition
using attached growth nitrifier, the effect on toxicant was 1.83 times less in attached condition than in detached one for
Nitrosomonas, and 1.78 times less for Nitrobacter. In case of suspended growth nitrifier, the effect on toxicant was 1.27 times less

in non-ground condition than in ground condition for Nitrosomonas, and 1.32 times less for Nitrobacter.
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Fig. 1. Schematic diagram of continuous reactor for enriched nitrifying organism.
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Table 1. Stock feed composition for nitrifying organism

Composition content, g/L
Ammonium chloride(NH4C1)3.5
Sodium bicarbonate(NaHCO3) 10.5
Calcium chloride(CaCl2) 0.048
Magnesium sulfate(MgSOz - H20) 0.039
Ferric chloride(FeCl3 - 6H20) 0.002
Phosphate buffer
Potassium phosphate monobasic(KH2PO4) 0.014
Potassium phosphate dibasic(K2HPO4) 0.038
Disodium hydrogen phosphate(NaHPO; - 7H20) 0.058
Water : tap water
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Fig. 2. Schematic diagram of behavior of toxicant to attached and detached microorganisms ( :
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Fig. 3. Schematic diagram of behavior of toxicant to grinded and non—grinded suspended microorganisms ( : indicates toxicant).

| Enriched nitrifier |

| Attached growth nitrifier | Suspended growth nitrifier |

| | | |
‘ Attached condition | | Detached condition | |Non—ground condition| | Ground condition ‘
| | | |
| |

| Subdiv ision in 500 mL Tall beaker |

| Sampling per 20 min |

| Analysis |

| Calculation (k & ICgq) |

Fig. 4. Experimental diagram of this study.

I g% vlaskeitt, 54974 doktol tigt HEAdH 9] s goldl & Mo §7]o] e & Zol%le= AH Y
Fe Gotir] flsto] U FEo At FH|skIh Asttat v wskgleh, whgAl gmyopy ALdow
E99| A7)0 whebs FUT 4o nAE golgtE E8o] sodium chloride (NH4CD& FY3t%al, S5Ro==
oW ASpE FAAY0] Foithe AS ERlsk] ¢ sodium bicarbonate (NaHCO3)E& AF&3}3ith ESH
sto] B A2 AAst Askt-& 245t Fig. 3ad} &2 Nitrobacter?d %L 1sle] o}AAA AAYo T
AE 2 THE 3 7|2 AH]SS v walgth BEAAE 0 sodium nitrite (NaNO2)& F3dto] F 79 AIH4=
1.0 9 1.5 #o= dejsto] fajebA] ob2 Hsht v} A H] o] 27|15 H dgs] & 4 YIEF Yk & AFE 9
Wtk HE A2 2.3 HoflAfet T2 o g HAst stof 2. 1804 A ol ofsto] 2 wike F2h 3l 1
Act. 9% AshtE FAlsto] Enlskoitt, §29% Akt o
785 2 et ZElE dEolA Y s49%e 242 v

2.3. A 9y Ws}7] ffste] HAFE| O] Aoltg A= RE EEAIR
2 AFte B 55 A3RtS ol8oto] §2 Y g3t (Fig. 2). F-747% Aot A9+ 2 sjodd A3t &
ol e S4EEY S dotr] ffste] +3stal 2 AR SA|AI7]7] H5te] £4)7](HANIL ELECTRIC
o} W2 NE FAA Ashtg Fsto] Witjole e A MIXER, HMF-340)F ol&3te] &9 2715 24 3%

| Journal of KSEE I Vol.31, No.10 | October 2009



KEEIREE T aik w3 | 859
ZPME 230 O|Rl= 72| 549 FE

o=l ©

Glnp=

alcae

Blomass Grinding Time, min

Fig. 5. Substrate consumption ratio according to contact condition (Left: Attacthed biomass; Right: Suspended biomass).
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