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Abstract—Coking wastewater is one of the main waste coal
chemical industry produces, which contains many toxic
substances. It will cause serious impact to the environment. At
present, biochemical treatment, which is used for the
treatment of coking wastewater, is the principal method to
solve this problem. Since the coking waste water has very low
biodegradability for its composition of macromolecular
organic compounds, we confirm that the pretreatment has
become the key. In this paper, we used Ozonation for
pretreatment, analyzed of test results, and obtained desired
results which can provide basic parameters for engineering.
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. INTRODUCTION

With the development of coal chemical industry, a series
of environmental problems gradually reflected[1]. Because
of Characteristics of coal chemical industry, the coking
wastewater contains high COD and ammonia nitrogen,
which are very difficult to treat. At the same time, the key
problem is how to treat the macromolecular organic
compounds, in which phenols are main components[2].
Phenols is always a difficult problem in biological process
for its toxicity and refractory. Advanced oxidation process
is an effective method for treatment of refractory organic
compounds, which can improve the biodegradability of the
sewage Significantly[3]. Ozone contact was used in this
study, the experimental data are obtained, and we discussed
the application of advanced oxidation at high phenol water.

1. COKING WASTE WATER

When coal chemical industry takes different coal for
raw materials, its wastewater will have significant
difference, but the main pollutants of the wastewater are
similar. In general, the COD in the coking wastewater can
reach 2000~4000mg/L, total phenolic concentration stay in
the level from 300mg/L to 1000mg/L, the highest
concentration of volatile phenol can reach to 300mg/L, and

ammonia nitrogen concentration was 100~250mg/L".

1. ADVANCED OXIDATION PROCESS FOR THE

TREATMENT OF SEWAGE

The advanced oxidation processes(AOPs) developed in
twentieth Century 80's, have capability of using high
reactive intermediates generated in physical and chemical
process, and it can oxidize organic compounds or improve
the biodegradability of waste water®™., AOPs have a wide
applicable range and strong oxidizing ability.For this
characteristic, AOPs are widely used in the treatment of
high toxic Refractory organics. Fenton reagent in water
treatment both has oxidation and coagulation.
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@ Fenton process decomposition of H,O, catalyzed by
Fe?* in acidic condition(PH2~5), and the generated Fe** can
be involved in coagulation and removal of organic
pollutants during this process. But this method requires low
PH and a large amount of the catalyst. The reaction
generates a lot of sludge containing iron which can cause
the second pollution and increase the cost of follow-up
treatment®!,

@ Photo Catalytic Oxidation decompose the organic
matter by activated oxidant, Using self-made tio2 hydrosol
as catalyst. Because the catalyst is expensive and difficult to
rel%laim, the present study focused on the improvement of
it

® Ultrasonic oxidation method is transmitting
ultrasound(16kHz~1MHZz) to the solution, as a result, local
high temperature, high pressure and high local
concentrations of oxide are generated. So, organic matter
can be rapidly degraded. But the technique is tricky,
expensive, and ineffective to hydrophilic, difficult volatile
organic substance®.

@ Ozone oxidation is the removal of organic pollutants
in waste water by using oxidation of ozone. Ozone is a
strong oxidizing agent, and has very significant effect on
deodorization, disinfection of sewage and removal of
organic matter. The method is widely used in water
treatment with fast reaction speed and mild condition and
without secondary pollution®.

AVA

(1) Experimental water

In the experiment, the coking wastewater were sampled
from lurgi gasifier effluent in Harbin Coal Chemical
Industry Co. Ltd. The actual coking wastewater used in this
test has go though a series of preprocessing steps, as
follows: removal of acid and oil, ammonia distillation,
dephenolization (extractant:methyl isobutyl ketone and
diisopropyl ether).

(2)Experimental procedure

Detection method: COD, Microwave Digestion Method,;

BOD , dilution inoculation method; volatile phenol,
directive light intensity method of 4-anino-antipyrine.

After aeration to the original water at constant power
with ozone, COD, BODs, volatile phenol were obtained,
and aeration time is respectively 5min,10min,15min,and lay
three parallel samples each dosage group. At the same time,
the original water took the same detection as for
comparison.

(3)Experimental results

The Experimental results are shown as tab.1.

EXPERIMENT



TABLE |. EXPERIMENTAL RESULTS

original water ozone(5min) ozone(10min) Ozone(15min)
COD (mg/L) 9855 9405 9505 9905
volatile phenol (mg/L) 69.4 68.3 69.7 64.7
BODs(mg/L) 2451.8 35133 3613.3 3667.1
BODs/COD 0.2488 0.3736 0.3799 0.3702
V.DiscussION VI.  CONCLUSION

Through analyzing the experimental results, we have
found that the water samples changes markedly with ozone
aeration. COD and BODS5/COD were raised with the
change of aeration time.

Tough ozonation, COD raised significantly after the
initial decline (as shown in Fig.1) , instead of the expected
algate decline, it is mainly due to the large molecular
organic matter, which could not be detected by Microwave
Digestion Method, change into detectable matter by
oxidative decomposition.
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Figure 1. Curves of COD changing with time

BOD5/COD raised significantly and the level goes
above 0.3(as shown in Fig.2), this means that the
biodegradability of the wastewater is improved by Ozone
oxidation. But the effect is no longer obvious after reaction
for 5 minutes, this means that the longer reaction time
cannot improve the reaction effect further more.
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Figure 2. Curves of BOD5/COD changing with time

\olatile phenol, as one of the major phenolic
compounds, is not obvious change before and after the
reaction(as shown in Fig.3), this means that Volatile phenol
is difficult to ozone degradation.
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Figure 3. Curves of volatile phenol changing with time
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(1) Ozone oxidation can effectively oxidative removal
organic compounds, reduce the content of the large
molecular organic matter, and provide the foundation for
the subsequent reaction without complicated process. At the
same time, it is necessary to pay attention to that the
reaction effect can not improve with longer reaction time.

(2) Ozone oxidation pretreatment can effectively
improve the BOD5/COD level, which means that it can
improve biodegradability of the coking waste water, we
have strong reason to believe that it is a reliable method to
solve the problem of the sewage treatment.

(3) Ozone oxidation play limited roles in treatment
volatile phenol, we need special consideration to the
volatile phenol in the following advanced treatment.
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