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Abstract. With the development of civilization, various organic matters could be treated by
hydrolysis and acidification process. Not only the high concentrations of refractory wastewater but
also the large amount of sludge all could be handled by hydrolysis and acidification process with
lower running cost and simple management. This paper reviewed the principles of hydrolysis
acidification, and analyzed the effect factors of hydrolysis acidification and the present applying in
China.

Introduction

With the sustainable development of social economy and the rapid development of industrialization,
urban sewage treatment is also growing. Many industrial wastewater contained hard biochemical
degradation of the pollution of toxic substances. The COD valueis growing, but C/N valueis getting
lower. The traditional aerobic biological treatment process is more and more difficult to meet the
demand of nitrogen and phosphorus, so it is necessary to add carbon sources. But the external carbon
source (such as volatile fatty acid VFAS) is not only a waste of resources, but also increased the
operating costs of sewage treatment plants. On the other hand, with the increase of urban sewage
treatment plant emissions, so that the sewage treatment plant sludge volume is aso growing. At
present, our country dry sludge yield of 300000 tons per year, and is growing at 10% a year,
processing costs account for more than half of the sewage plant operation cost[1].Therefore, how to
realize the sludge decrement harmless become an important problem of the sewage treatment plant.

Since 1980s, the research on anaerobic hydrolysis acidification has received more and more
attention by domestic and foreign scholars. It has the characteristics of high organic removal rate, high
concentration of wastewater, difficult degradation of wastewater, small treatment facilities, large
processing capacity, low running cost, and can achieve the "water and mud" synchronous processing.
At the same time, it also overcomes the shortcomings of anaerobic biological treatment process, and
has a great rolein the field of wastewater treatment.

Principle of hydrolysis acidification

Anaerobic biological treatment is divided into four stages. hydrolysis, acidification, acetic acid and
methane production. The process of the hydrolysis stage refers to the process of the insoluble and the
conversion of the polymer into SCOD. The stage of the production of methane isthe conversion of the
organic acidsto the short chain fatty acids, CO,and H,in the production of acetic acid bacteria. These
substances produce methane by methane - producing bacteria.

Hydrolysis acidification is the technology of controlling the anaerobic reaction in the hydrolysis
and acidification stages. The process of hydrolysis acidification, organic macromolecules and cell
extracellular enzymesis decomposed into small molecules. These molecul es hydrolyzed products can
be dissolved in water and through cell membrane synthesis of new cell material.
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Influencing factor s of sludge hydrolysis acidification

Anaerobic hydrolysis acidification in the realization of sludge reduction and enhanced nitrogen and
phosphorus removal aspects of alarge extent by the pretreatment, pH value, temperature, C/N, SRT
and other factors.

Pretreatment. The main organic matter in the sludge contained in the microbia cell membrane,
and the membrane can prevent the cells by osmotic lysis. Cell wall containing peptide polymerized
form peptidoglycan mesh structure can resist biodegradation 2 cells by itself is difficult to be
dissolved or hydrolysis hydrolysis bacteria directly using. The slow rate of autolysis will delay
subsequent anaerobic fermentation time so as to prolong the operation time of this part of the
biological treatment. Therefore, we must carry on the pretreatment to the sludge to destroy the cell
structure, and improve the efficiency of the udge. VFAs pretreatment of excess sludge produced by
physical, chemical, biological, and some of the combination of several.

Common physical methods include ultrasonic, microwave, heat treatment and etc. Ultrasound is
considered the most effective way to crack the cell. High energy ultrasound cells can reach all of the
decomposition, so that the production of VFA increased by 1.0 times!®.Monyusiewicz’s study
found that VFA production doubled when sludge was treated by the use of frozen. Bougireret
[5]compared the effect of activated sludge treated by ultrasonic, ozone, pyrolysis and heat and found
the effect of heat treatment was the best. In the combination contrast test, the ultrasonic wave was the
highest in 6250 kJ/kg and 9350k J/kJ.

Chemical methods include acid and alkali treatment. They are the main operation of domestic
wastewater treatment plant especially industrial treatment plant and have the characteristics of simple
operation and easy operation. Under akaline condition, the organic substance in the sludge is more
easy to release such asthe VFAS. Liseet d (¢ used the solution of peroxide acetic acid to pre process
the residual sludge. Theyield of VFA increased with the increase of the dosage of the amount of the
amount of acetic acid. The highest can reach more than ten times of the non pretreatment. Y uan
Guanghuan et a Mfound that after the first acid alkali pretreatment method is better than single with
alkali or After thefirst alkaline acid to obtain more VFASs.It isalso found that the effect of single base
treatment is best when the sludge reduction is the goal. Y u Huatang etc® us ng 50% sulfuric acid
pretreatment + hydrolytic acidification + aerobic process bleaching wastewater treatment, water inlet
COD, BOD, SS and chroma respectively 910, 255, 540 mg/L, and 1100 times the debugging and
running water after 2 years an average of 46, 8, 16 mg/L and eight times, removal rate reached 94.9%,
96.9%, 97% and 99.3%.

Hydrolytic acidification of amylase and protease can improve the dissolution of the sludge
increased by 39.7% and 54.2%, the combination of the two were better ¥!.Lee et a. ™ the study
found,Alkaline protease wasinoculated into the rest of the sludge, and the VFA was more than 60% in
PH=10 hydrolysis acidification.

Compared with the single mode, the combination method were easy to make the sludge crack, and
produced in more VFAS. Xu et al™ found the effect of combined with ultrasound and ozone (US/Oy)
pretreatment was better than the separate use of sound, ozone. So therate of hydrolysisacidificationis
faster and the obtaining of VFAswasmore. Anteneh et a (12 3150 found that the use of microwave and
ultrasound combined with pretreatmentwas better than the effect of separate use.

PH value .The pH value was the main factor that affects microbia activity and enzyme activity.
Most of the sludge anaerobic hydrolysis and fermentation of acid bacteria on the pH value of alarger
range of hydrolysis and acidification of the bacteria can be successfully carried out in the range from
3.0 t010.0.Domestic surgical research scholars on the most suitable pH value controversy. Gomec et
al. [*¥ studies showed that the hydrolysis efficiency was high and the maximum degree of hydrolysis
of the sludge can be obtained at the pH value of 6.5.But more and more studies have proved that the
effect of sludge hydrolysis acidification was better in alkaline condition. Yuan et a. [34] thank that the
optimal conditions for the production of VFASs in the residual sludge hydrolysis acidification was
about10.The research showed that the excess sludge at room temperature, 8 d fermentation time,
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under the condition of PH = 6-10, the VFASs production increases with PH value paid, fermentation to
8 days maximum COD 250 mg/g V SS volatile suspended solids (VSS).

Temperature. Temperature is the main controlling factor of sludge hydrolysis and acidification,
which influences the growth rate of microbia metabolism. Hydrolytic acidification bacteria are very
adaptable to temperature, and can survive at 10° C~60° C. The higher temperature was more suitable
for the hydrolysis process. Ferreiro et al. (%51 found that the hydrolysisrate of sludgeincreased with the
increase of temperature, and the VFASs increased with the increase of temperature at 25, 10 and
35.Moser-Engeler et d [18] studiied the production of acid in the initial sink and excess sludge. It was
found that the temperature at 20° Cwas 2-3 times of 10° C.

The radio of C and N. In the process of sludge hydrolysis and acidification, C/N is suitable for
10-20.Romano et a'*” found that the effect of C/N was the best when the radio value was
15.According to C/N, sludgeis suitablefor hydrolysis and acidification. Stroot et a [18] began to study
the combined effect of the primary sludge, excess sludge and solid organic wastes, and found that the
combination of them can improve the efficiency of hydrolysis and acidification.

Sludge retention time (SRT). SRT is an important parameter in the design and operation of
sludge treatment system. Feng et a [19] Study the effect of SRT on the hydrolysis of excess sludge and
the accumulation of VFAS. In practical application, the content of VFASs increased with the increase
of SRT, which can be set according to the actual needs.

The engineering application of hydrolytic acidification

For environmental protection, industrial wastewater treatment is more important than urban sewage
treatment.In recent years, it is found that hydrolysis acidification is widely used in industrial
wastewater treatment by hydrolytic acidification as anaerobic and aerobic process.

Printing and dyeing waste water treatment. Printing and dyeing wastewater is big and the
organic matter is complex. The BOD/COD is about 1, which is very difficult to deal with® Fu
yongsheng et a (2 treated the printing and dyeing wastewater by hydrolytic acidification
-UASB-SBR process and the problem of poor biodegradability of dyeing wastewater was solved
better. Peng Jiwei et a (221 found that the COD removal rate, the decolorization could be get about
97%, 95% respectively and the effluent water quality reached the first grade discharge standard.
Xiang-song et a (23 sed coagulation sedimentation -ABR hydrolysis acidification -A2/O- aeration
biological filter process to deal with comprehensive printing and dyeing wastewater, and the COD,
TN, BOD, TP, color removal rate was 87%, 93%, 94%, 68%, 76% respectively and the effluent water
guality reached the first grade B standard.

Pharmaceutical wastewater treatment. The COD of pharmaceutical wastewater is high and it
contend toxic and harmful substances. Wan Xing et d (24 found that the COD, BOD, color removal
rate was 94%, 96.1% and 94.3% respectively and the effluent water quality reached the first grade
discharge standard when pharmaceutical wastewater was treated by the process of hydrolytic
acidification - Biological Contact Oxidation - coagulation sedimentation.

Chemical industry wastewater treatment. Chemical wastewater is complex and contains many
kinds of organic acids, aldehydes, ketones, esters, ethers and so on, which are highly toxic, especialy
benzene, phenol, cyanide and nitrobenzene. Zhang Yu (251 f ound that the macromolecular heterocyclic
compounds biodegradation process was used in chemical wastewater treatment and the small
molecular organic acids were form. Wang Wel et a (28] ysed the combination process of hydrolytic
acidification - contact oxidation process to treat high concentration daily chemical wastewater.The
removal rate of COD and BOD reached 98% and the drainage water quality reached the first grade
discharge standard.

1222



Conclusions

With the accelerated pace of urbanization, urban sewage treatment capacity increased, the residual
sludge treatment has become an important issue of environmental protection. Hydrolysis acidification
achieved "water, mud treatment, sludge reduction and high concentration of VFAS, improve the C/N
value of low biologica city sewage denitrification efficiency, provide a reliable guarantee for the
subsequent aerobic treatment.For wastewater containing a large number of large molecular
substances, the impact load of the subsequent treatment process can be reduced by using the
hydrolysis acidification pretreatment, and the SRT can be shortened, so that the wastewater treatment
process can be optimized, and the utilization of sludge resourceis realized.

Hydrolysis acidification process is also insufficient.Hydrolysis and acidification is only the initial
decomposition of organic matter, the removal of COD is not high, the use of sewage treatment alone
can not directly achieve the emission standards, it can only be used as a pretreatment of organic
wastewater. The subsequent process of anaerobic methane fermentation and aerobic treatment can
completely control the wastewater to meet the discharge standard, so theinnovation process, whichis
used in combination with other processes, makes the water quality better, and will become the future
research direction of scientific research workers.
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