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Abstract: The treatment of urea wastewater has become an urgent problem. Biological treatment is a popular method in dealing
with urea wastewater due to the advantages of short process flow, low cost, anti-shock load and no secondary pollution etc. In this
review, based on the principle of urea bio-hydrolysis, the development process, enzymatic structure and hydrolysis mechanism of
urease were analyzed in depth from the mechanism, and the application of traditional biological urea denitrification method was
systematically reviewed. In addition, in order to better understand the potential of anaerobic ammonia-oxidizing bacteria to
degrade urea and its application in practical engineering, this paper summarized the relevant research results from the
perspectives of microbiology and engineering application. Finally, the Suggestions and prospects of the research on biological

treatment of urea wastewater are put forward in order to provide a strong theoretical basis and technical support for practical

engineering application.
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Table I Advantages and Disadvantages of Urea Wastewater Treatment
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Fig.1 [Illustrates the structural features of ureases and scheme of genetic organization of urease genes and structural composition of

urease
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Table 2 Biochemical and structural data on selected ureases of bacteria

JIRE 4N 4y T (kDa) SREER) KIGH B Kn(mmol/L)  B§% (umol/min-mg) il pH Smipl
Aerobacter aerogene - - 2.8 690 7.5 -
Arthobacter oxydans 242 - 12.5 219 7.6 4.3~4.7

Bacillus pasteurii - - 17.3 2500 8.0 4.6
Brevibacterium ammoniagenes 200 [aBy]s 32 3570 7 4.1
Brucella suis - [aBy]s 5.60 540 7.0 5
Helicobacter pylori 1060 ([oByl3)a 0.2~0.8 1700 8.0~8.2 5.9;5.93;5.99
Klebsiella aerogenes - [aBy]s 2.8 2500 7.75 -
Morganella morganii 590 [aBy]s - - - 0.7
Proteus mirabilis 252 [aBy]s 13 2000 7.5 5.2~5.9
Providencia rettgeri - - 10.5 30.6 7.5 5.1~5.2
Providencia stuartii 230 [y2B20]> 9.3 7100 - 5.4
Selenomonas ruminantium 360 - 2.2 1100 8.0 -
Sporosarcina pasteurii 260 [aBy]s 17.3 - 8.0 4.6
Sporosarcina pasteurii 480 [yaB]s 1.66 730 - -
Staphylococcus saprophyticus 427 [yoPls 9.5 1979 6.0; 7.0 4.7
Staphylococcus xylosus 300 [aBy]s - 1573 7.2 4~5
Ureaplasma urealyticum 274 [aBy]s 2.5 180000 6.9~7.5 5.0~5.2; 4.60
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Fig.2 Crystallographic structural models of urease and ribbon
scheme of the active site flap and catalytic mechanism of
ureases (The Bacillus pasteurii urease residue—numbering

scheme is used)
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Fig.3 Microbial denitrification pathways for urea wastewater

treatment
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Table 3 Traditional biological treatment of urea wastewater
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