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Inhibition and process mechanism of ammonia nitrogen and sulfate on anaerobic degradation of glutamate. CHEN Hongl"z,
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Abstract: To investigate the effect of ammonia nitrogen and sulfate in the influent on anaerobic degradation of glutamate under the
optimal organic loading rate, a lab-scale up-flow anaerobic sludge blanket (UASB) reactor was continuously operated for 1119 days.
The results showed that the maximal COD removal efficiency as high as (97.94+0.28)% was obtained at an organic loading rate of
8.0g COD/(L-d). When step-wise increasing the ammonia nitrogen concentration in the influent, the UASB reactor a small
fluctuation on glutamate removal efficiency under low ammonia nitrogen concentrations (<1000mg/L), subsequently appeared a
distinct decline in the COD removal and methane yield at 2000mg/L, and then the half-inhibitory concentration of ammonia nitrogen
exhibited at 4000mg/L. When step-wise increasing sulfate concentration in the influent from 200mg/L to 4000mg/L, methane yield
and free sulfide (FS) concentration in the mixture fallen into increasing and decreasing trends, respectively; but the COD removal
efficiencies were generally in a high level (>90%). Both the ammonia nitrogen and sulfate in the influent could inhibit the glutamate
degradation activity of methane-producing archaea (MPA) through dissociation equilibrium and biological reduction, respectively.
Besides, FAN could freely diffuse into microbial cells resulting in proton imbalance and then excessive ATP consumption in the
former. In contrast, substrate competitive inhibition was existed as for the reproduction of sulfate-reducing bacteria in the latter.
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Fig.1 Schematic diagram of UASB reactor
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Table 1 Characterization of different periods of influent

B e HHLGRT B MK NH-N i BB il K SO, W
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-3 74~97 4 11-3 286~338 1000 11-3 618~726 400
1-4 98~129 6 11-4 339~397 2000 111-4 727~785 666.7
I-5 130~153 8 11-5 398~442 4000 1I-5 786~830 1000
I-6 154~175 12 11-6 443~465 6000 11-6 831~981 2000
-7 176~197 16 -7 466~502 0 -7 982~1068 3000
1-8 198~223 24 111-8 1069~1119 4000

2 HR5WE

2.1 UASB Mg Iiafrikfe

8000
A : HAEA
4 HAREA
6000 :
)
2
£ 4000
= :
] :
2000 ; =
. ; \
B & N
BB 1R :
1K | :
0 .&&ﬁﬁﬁﬁ g 1 J‘g A a L1 asssafll
100 B I : Bl CODEBRF
s 80 : :
& : ;
2‘ 40 : ;
e} : .
O : -
20 : '
0 i i
C ; : s
4500 : : | A
= 4000 I : :
on ' '
E 1000 : :
& : :
N : ;
500 I : :
0 = - I ' - n I e R,
— AN N <t N \O - 00 — NNt VO — AN N <t N \O - 00

.......................
e R N el =l =l = ! bt b bt bt et e bt
_EEEREE=E R EE ===

BATH B
2 HMBCTIEEIRIE . COD LBk K LIRKE
Fig.2 Effluent of average ammonia nitrogen concentration,

COD removal rate and acetic concentration in different periods
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