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Abstract. High ammonia wastewater, especialy in the high chlorine wastewater, is difficult to treat in
the field of wastewater treatment. Ammonia removal efficiency of porous iron carbon aloy filler in
different factors and an in-depth research of NH3-N removal mechanism were studied in the paper. The
experimental results showed that theiron carbon alloy filler of NHz-N had better removal effect. When
the reaction time was 80 min, the influent pH was 7, influent NHs-N concentration was 600 mg/L, and
the reaction temperature was 45°C, the NH3-N removal rate reached 35%.

Introduction

Based on the many tiny primary battery reactions on the surface of electrodes, Fe-C micro electrolysis
waswidely used on the pretreatment of hard biodegradable wastewater [1, 2], but only few researchers
committed to the research of ammoniaremoval. And most of the micro electrolysisfiller used in some
studies were simple mixture of iron grain and carbon particles which prone to harden and passivation in
the actual treatment of wastewater, reducing the treatment efficiency. Thefiller in this paper have large
specific surface area and high reaction activity which improve the reaction efficiency. It was pressed
and roasted with iron, activated carbon powder and rare earth metal powder according to a certain
proportion. Firstly, under this structure, iron and carbon are always one, not easy to separate.
Secondly, theintegration of iron and carbon in the galvanic reaction can reduce the resistance, thereby
increasing electron transfer efficiency and improving processing efficiency. Finally, the architecture
structure can avoid passivation of iron and carbon.

This paper mainly research into the influence of ammonium ions removal efficiency by changing the
factors of initial pH, temperature, reaction time, concentration of ammonium ions and organic matter
content. Through intermittent experiment and continuous experiment to confirm the ammonium ions
content in the respective reaction parts, further to determine the removal path and removal mechanism
of ammonium ions.

Experiments

M aterialspreparation( Micro electrolysisfiller):Granule diameter of lessthan 60 to iron, particle size
of lessthan 100 to powdered activated carbon and rare earth metal powder as raw materials, including
iron mass fraction of 5% hydrochloric acid pickling solution for 20 min with scrap iron activation,
according to the iron: powdered activated carbon: rare earth metal catalyst=85: (14.01~14.09):
(0.91~0.99), under pressure 200kn pressed into the blank, and then isolated from the air in 1050~1200
°C, heating 90~100min quenching of new iron carbon alloy micro electrolysis packing [3,4], as Figl
shows.
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Fig. 1 Appearance of filler Fig.2 Reaction flow of micro electrolysis
with iron carbon aloy

Experimental procedure: the process is shown in Fig. 2, wastewater with ammonia after adjusting
pH, by constant flow pump according to flow into the reactor, water enters from the bottom. At the
same time the bottom aeration and iron carbon aloy filler is installed in the middle of the reactor,
wastewater after reaction filler overflow to the sedimentation tank behind and waste water by micro
electrolysis of Fe** and some organic matter in water has been destabilization, flocculation and
sedimentation water clarification needs, therefore, adjusting the pH to about 9, adding proper amount
of 2% of the PAC and 2 per 1000 PAM flocculation and sedimentation, take supernatant determination
of water quality index [5,6,7]. Continuous experiment is continuous inflow of water, with the flow
control of residence time. Static experiment for the raw water directly into the reactor, the reaction
time after a certain period of time will be released in the reactor water flocculation.

Results and discussion

Effect of reaction timeon theremoval of NH3-N: Preparation of ammonia nitrogen concentration is
about 1500mg / L ammonium sulfate solution 500ml for six copies, respectively, the added to the iron
carbon alloy filler device, at room temperature (about 20 °C) under the conditions of the experiment,
respectively in 10min, 20min, 40min, 60min, 80min, 100min out 50 ml water samples in six small
beaker. The concentration of ammonia nitrogen was determined by flocculation after pH of water
samplewas 9 or so. The experimental datawere processed and analyzed, and the results were obtained
as Fig.3 showed.
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With prolonged residence time, ammonia nitrogen removal rate of the general trend was rising; from
20min to 30min, the removal rate of ammonia nitrogen varied greatly, and the stage, time variable
effect on the dependent variable of ammonia nitrogen remova rate was very significant; and
ammonium salt removal rate increased the amplitude was gradually reduced and when the residence
time was over 80, the removal rate of basic changes little. The best suitable time for the experiment of
micro electrolysis treatment of high ammonia nitrogen was 80min.

Effect of pH on the removal of NH3-N: Preparation of ammonia nitrogen concentration was about
1500mg / L ammonium sulfate solution 500ml six copies, with 30% sulfuric acid (or 30% sodium
hydroxide solution to regulate pH respectively 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, respectively were added into
the iron carbon alloy reaction device, at room temperature (about 20 °C) condition to continuous
aeration experiment. Immediately stop aeration when the residence time was 80min, and 50mL
respectively from the device out of water in a small beaker. Then the 30% sulfuric acid solution (or
30% sodium hydroxide solution) were adjusted pH for about 9, followed by flocculation experiments,
and then the determination of ammonia concentration. By processing and analyzing the experimental
data, the results were shown in fig.4.

The removal rate of ammonia nitrogen was dlightly increased from 3 to 8, but the effect was not
significant. Comprehensive analysis, taking the initial reaction of pH is about 7 for the iron carbon
micro electrolysis treatment of high ammonia nitrogen wastewater, the most suitable pH value.

Effect of influent NH3-N concentration on removal rate: Preparation of ammonia nitrogen
concentrations were approximately 100mg /L, 200mg /L, 400mg/L,600mg/L, 800 mg/ L, 1000
mg / L ammonium sulfate solution 500ml six copies, with 30% sodium hydroxide solution to regulate
pH was 7.0, then added to contain the quality ratio of six device with iron carbon fillers, at room
temperature (about 20 °C) under the condition of continuous aeration experiment. Immediately stop
aeration when the residence time was 80min, and separately from the six device to remove 50mL water
in asmall beaker. Then the 30% sulfuric acid solution (or 30% sodium hydroxide solution) were used
for pH regulation of water samples, followed by flocculation experiments, and then the determination
of ammoniaconcentration. By processing and analyzing the experimental data, the results are shownin
fig.5.
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In the case of other conditions unchanged, the removal rate of ammonia nitrogen concentration from
small to large, can be maintained between 30% to 35%. It shows that the removal rate of ammonia
nitrogen by iron carbon alloy micro filler is better, and it is not affected by the initial concentration of
ammonia nitrogen.
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Effect of temperature on NH3-N removal: Preparation of ammonia nitrogen concentration was
approximately 400mg/L ammonium sulfate solution 500ml six copies, 30% sodium hydroxide solution
to regulate pH was 7.0, then added to contain the quality than 1 iron carbon fillers six micro electrolysis
device, then the six device placed at atemperature of 25 °C, 30 °C, 35 °C, 40 °C, 45 °C, 50 °C water
bath, respectively, and then continued aeration experiment. Immediately stop aeration when the
residence time is 80min, and respectively from the device to remove 50mL samplesin six small beaker.
Then the 30% sulfuric acid solution (or 30% sodium hydroxide solution) were used for pH regulation
of water samples, followed by flocculation experiments, and then the determination of ammonia
concentration. By processing and analyzing the experimental data, the results are shown in fig.6.

In the investigated temperature range, temperature increase of micro electrolysis and the ammonia
nitrogen removal efficiency hasimproved to some extent, from 25 to 50 °C, ammonia nitrogen removal
rateincreased from 28% to 37%, temperature have a certain impact on the micro electrolysis treatment
of ammonia, high temperature has conducive to the micro electrolysis of ammonia nitrogen removal.
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Fig.7. SEM photograph of fillers before and after
reaction

SEM photograph: The SEM photograph shows that the filler was a porous material with rough
surface (Fig.7) , the specific surface area was measured for1.1 mé/g through the method of nitrogen

adsorption, also numbers of the cavity can improve electron transfer efficiency and increase the
electron pairs of the micro electrolysis procesy 8,9]. The larger specific surface area and large number
of cavity make the electric adsorption to be possible, therefore the filler has a strong adsorption of
NH," and other ions. Observe the surface of the adsorbed filler, cavity inside were amost completely
covered, attached to the surface was many fold crystals, obvioudly, these crystalline substance was salts
crystal by these ions.

Conclusions

The novel iron carbon micro electrolysis filler in this study had better removal effect on NHs-N in
wastewater. Removal pathways include flocculation and adsorption, but the main way is electric
adsorption caused by micro electrolysis and the adsorption of filler itself. SEM photograph revealed
that there were alot of cavitiesin the interior of the filler, making the formation of micro electric field
easy. Also theirregular surface causes the appearing of fold crystals.

Under laboratory conditions, the preparation of a certain concentration of solution (NH,4).SO4 to
simulate the ammonia nitrogen wastewater by experimenta study, experimental results show that, the
iron carbon alloy filler of NHs-N also better removal effect, when the reaction time is 80 min, the
influent pH is 7 influent NH3-N concentration was 600 mg/L, reaction temperature and degree of 45 °C
and NH3-N removal rate reached 35%.
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