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ABSTRACT

It is a time consuming work to identify the inhibition of unknown chemicals or
industrial wastewater. Thus it is needed to establish a fast assay tool for finding a
toxicant source. Biomass activity and ammonia inhibition were measured by DHA-
INT method. Ammonia inhibition tests were comprised of total ammonia inhibition
and free ammonia inhibition. Those inhibitions were carried out by nitrifier and
heterotroph each other with nitrifier inhibitor. The ammonia inhibition was propor-
tional to an amount of total ammonia and pH increase. It meaned that a free
ammonia played a key role for ammonia inhibition, however both total ammonia and
free ammonia should be considered for an accurate assay of the ammonia inhibition.
Nitrifier was more sensitive than heterotroph when the ammonia concentration above
3.000 mg/L.
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A480p0si. : Absorbance at 480 nm when a
specific inhibitors were not added

A480atu : Absorbance at 480 nm when a ATU
was added

A480cio : Absorbance at 480 nm when a

NaClO3 was added
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Table 1. Composition of synthetic wastewater for ammonia inhibition test

Ammonia (mg/L) 1,000 2.000 3.000 5,000 7.000 9,000 12,000
Yeast extract (mg) 3.000 3.000 3.000 3.000 3.000 3.000 3.000
NaNO; (mg) 1.000 1,000 1,000 1,000 1,000 1.000 1.000
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Fig. 3. Ammonia toxicity as to nitrifier and
heterotroph.
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Table 2. Effective concentration of ammonia

by DHA
Inhibition Heterotrophs Nitrifier
(mg ammonia/L) | (mg ammonia/L)
ECa0o 1,500 1,480
ECso 2,700 2.500
ECso 7.000 4,600

EC20 : Concentration of inhibitor that 20% of control
biomass activity decrease

ECso : Concentration of inhibitor that 50% of control
biomass activity decrease

ECso : Concentration of inhibitor that 80% of control
biomass activity decrease
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Fig. 4. Relative activity for the different type
of microorganism.

AETAA 7HF E AHE FAn 45 ¥
A4 Ha$, a2ln gAHSFY €22 YEwt. o
ELFE g2Yolrl AW nidE E A3
g Fe AL AolAT FiduFd T vYE
A e Y dxYolyd A4t EEe
2 EA3te AASEY 2A Jdec. ol &
A g Adede drYol 9o F71HA A E
Ho] EAEE 9ut HAsF R FAHFe
714 Hel4s ANEAE ALEHE A S Atz
u P EZA o] F 10~11% A== el T
otm o} BalE 7hd A el A A3 vy
Bo] @Ao] 27%2 A sHT ¥ & ve
st

Fig. 5& 3txa4 ¥A4&eix 9 SBR ¥H8&=
oA 400~600 mg NH4&-N/L - 48] 2AaF32 &
SAI7 YA E AR dRYol HdEE F



1974 ol4Rl - FAY - F&H

3 Aol #Hl42 pHE Tris-HCl buffer&%
€ o]83le] 9008 ZHEIYR & FEYoY A
49 FEE 1,000 mg/LolA 12,000 mg/L7HR1 9]
HeoA Aoz 48& Y3t Fig. 59 X&
< fe dRYol FEZ &% Ao, Y &
ZUyol Fxo g v E B9 Hale gHed
o] v Eo] SBR €A BT} ¢ 2A @E e
2 JEgt) ole g4&8A B F% &k
Ao M AHT Rz 2T grUol R0
A &HA e nYPEolx SBR €A & gxUo}
AT dEE &7]del o8] 300 meg/Le) ¥EY
oFE FR-T Flol HEH &R E ALLH7 Y&
o2 Al5EY. d & E°] ECso®l 4% SBR €84
oY EL F8 d¥EYel ¥EZ 5500 mg/LY ®+
d g4ERY B$E 4,000 mg/L AEE 45
Yot g Foll Hgxol wel nA o] AL £ de
A Tre 4RE 18 + UeS HdFa 9
o a2iyv fEl d2Yel =71 7.000 mg/Lel
TeEat d2yold ¢gE DAE(S)E NAYE
g4& 2A Fd3te A28 JeERA

Fig. 62 Y ¥x9 ¢=2Yct 318 Hg3ln
A¢H oz pHE 77 92 23 F I2Yo}l A3
T AEE 3T Fyoitt, §99 pH =L
phosphate buffer €943 Tris-HCl buffer £9%&
&8t 23T Fig. 6& F /M2 $83 2
FE Bo@rh e 71Ee] A7 wEA b
s} Zo] FUF d2ol oM 9 pHIL A
TEFE dRYol A=} Fo1gcke RHolt. o
Eol F d¥Yel %27} 7,000 mgNH«-N/L ¢
% pH 7elA ®2 ¢2yYol F%& 93 meg/Lel
pH 994 f8] dZ Yol 5+ 4,019 mg/Lol
L BAEYA nYEE AEHE W M EE pH
7oA 34%, pH 9°1M 53% A& =& YepdT), o]
T ©¢3 pH 49 Y3vito] ohld pH A5
dRUote] el= BA NN Fa gdEyole &3
H 7} F7hel whe} vl A& A 9] A7t FolEel
719% Aoz Algdd. o WX e A o
T el dRYolrt AR e F8F dElE B
Tt vl Y8 Ao i drYol A= R
dRYolnte] 42 BHE R Ferhe Aldolrt.
F, 8 ¢EYol BEE Holk & gdrYol ¥ &
7h g2 fe dRYol FEw L A$¢ng A

2R o

70

60 @ Inhibition-S o C
O Inhibition-A
§ 50 A °
§ 40 O
S 30 o e @
L
=
T oe
10 1
o
0 +—O—

0 1000 2000 3000 4000 5000 6000 7000 8000
Free ammonia (mg/L)

Fig. 5. Ammonia toxicity of free ammonia
for the different types of microor-
ganisms (S: SBR sludge, A: acti-
vated sludge).

Total ammonia (mg/lL)

0 2000 4000 6000 8000 10000 12000 14000
70 . 2 2 L N L

o
60 A [ J
R 50 1 ® o
5 401 [ J o )
E
¥ g o
- 20 O @ Inhibition-A-pH9
O Inhibition-A-pH7
10 1
ole

0 1000 2000 3000 4000 5000 6000 7000 8000
Free ammonia (mg/L) at pH 9

0 20 40 60 80 100 120 140 160 180
Free ammonia (mg/L) atpH 7

Fig. 8. Ammonia toxicity of free ammonia
as a function of pH.

Table 3. Comparison of EC of TA and FA

ECy ECso
TA FA TA FA

pH 7 | 3.500 50 12,000 160

pH 9 | 2,000 1,200 7.000 4,000

TA : Total ammonia concentration (mg/L)
FA : Free ammonia concentration (mg/L)
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mg/L FXolX T pH 9alME = dryol =%
5,000 mg/Lel i fr& ¢2Yo}l %7} 2,900 mg/L
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