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Table1l Composition of artificial wastewater (NH{-N : 100

mgN/L)
Material Weight or Volume
NH4CI 387 mg
KoHPO4 33.3mg
NaHCO3 767 mg
MgSO4-7TH0 200 mg
Distilied Water 1L

Table 2 Experimental conditions (Biological regeneration)

Xk k) * K k)
Zeolite NHg*-N  [Alkalinity
RUN No. }(gZ) (mgN/L) |(mgCaCOailL)
fRUNA-1 | 50 0 1070+1190* *’
IRUNA-2 | 50 0 500+1190*
[RUNA-3 | 50 0 214+1180* "
IRUNA-4 | 50 100 1070+1190**’
IRUN A-5 100 0 1070+1190* ™’
[RUN A-6 | 50+50% 0 1070+1190*

*Wirgin zeolite(bacteria are not attached)
**JAddition on twelfth day
" Artificial wastewater before setting Bio-zeolite
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Table 3 Experimental conditions (Adsorption after biological
regeneration)

IEN No. |Bio-zeolite NH,*-N Cation
©92) (mgN/L)

JRUNB-1 | 50 200 mgN/L 5>

[RUNB-2 [ 50 400 mgN/L +H*

[RUNB-3 | 50 50 mgN/L [T

JRUNB-4 | 50 200 migN/L ¥

IRUNB-5 | 50 400 mgN/L (**

*) Cation concentrations are same as those in Table 1
**) lon-exchanged water is used
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Fig.l Experimental apparatus for continuous treatment

Table4 Operational conditions (Continuous treatment)

Time *>  [NH4™-N  [Alkalinity HRT(Total)
(day) (mgN/L)  [(mgCaCO3/L) (h)
RUN C-1 0-28 100 457 24
RUN C-2 | 28-82 200 914 24
RUN C-3 | 82-105 200 914 12
RUN C-4 }105-115 200 914 24
RUN C-5 [115-151 200 914+990 (into 24
No.3 cell) 24
RUN C-6 {151-212 | 200 1880 24

* days of operation after start-up
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Fig.2 Ion-exchange reaction (Initial NH{ ;200 mgN/L)
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Fig.8 Change in concentrations of NOz-N and NH}-N with
operation time during start-up operation (RUN C-1)
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Fig.13 Relationship between loading rate and removal rate
for ammonium nitrogen (Z ; zeolite)
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REMOVAL OF AMMONIUM NITROGEN IN BIO-ZEOLITE REACTOR
Hiroshi TSUNO, Fumitake NISHIMURA and Isao SOMIYA

Biological nitrification can be inhibited by free NH; in wastewater containing high
concentrated ammonium. Bio-zeolite reactor is developed in this study. It is a combined
physical and biological reactor,in which zeolite is used as both adsorbent of ammonia and
attached growth medium for nitrifier. In this reactor, concentration of ammonium
nitrogen is kept by ion-exchange under the threshold level which causes the inhibition,
and the ammonium nitrogen is nitrified by bacteria grown on the medium (zeolite).
It is experimentally shown that ion-exchange and biological nitrification mechanisms
occur concurrently, and that adsorption of ammonium nitrogen prevails when its load is
larger than the nitrification activity. However, adsorbed ammonium nitrogen is released
and nitrified after sufficient growth of nitrifier on the medium, then ion-exchanging
capacity of zeolite is regenerated. Thus, stable removal of high concentrated ammonium
nitrogen can be obtained, and successful response to stepwise shock loading is also shown
without any serious increase of concentration of ammonium nitrogen. Ammonium-
nitrogen loading per unit weight of zeolite is shown to be an important design parameter of
this reactor, and more than 90% removal of ammonium nitrogen can be accomplished
until the loading is increased to 0.15 mgN/(g-zeolite-h).
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