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Nitrogen removal and N,O emission from water purification process by immobilized
nitrogen cycling bacteria in urban lake

YANG Zhuyou, LI Zhengkui, SHI Luna, ZHANG Xiaojiao, WANG Yueming, CHEN Qichun, WU Kai &
FENG Lulu
(State Key Laboratory of Pollutant Control and Resources Reuse, School of Environment, Nanjing University, Nanjing 210093,

P.R.China)

Abstract: The process of water purification was studied using immobilized nitrogen cycling bacteria, including ammonibacteria,
nitrosobacteria, nitrifying bacteria and denitrifying bacteria, which applied and screened for natural water of Lake Jinshan. The result
showed that the water quality was improved obviously after running a period of time. Concentrations of NH,*-N, NO,-N, NO3™-N
and TN declined. NH,"-N concentration had reached national 1 class of water quality index. TN concentration had reached II class.
The N2O flux of Lake Jinshan increased during three months from April to June, which were 23.51pg/(m*h), 29.52ug/(m?h) and
59.10pg/(m? h) respectively. The experiment has proved that the techniques of immobilized nitrogen cycling bacteria could purify the
urban lakes significantly.
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Fig.2 Variation of ammonia(a) and nitrate(b) in Lake Jinshan
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Fig.3 Variation of total nitrogen(a) and N,O flux(b) in Lake Jinshan

M7 o G4 T 1998 AEINAE N,O HE i 24 5 TURU RS ALK 13%M4, ) Al #4133 98 T A%
WIXAE 4. 5. 6 ARG 518 180.56pg/(m?h) . 227.11ug/(m>h), 454.65ug/(m?h). XM —4~
5 TG S e T Ak U A A TR L 4 L3 TR R T R BRIK T A R ik

H I DX R BE 21 AR A i, NL,O AR HER th 32 2 2 A B AL W R 2 s, Herp (a4 + 4
TR . KA RSB R i e R A A IS S Ak SRl it H s LB X NLO AR HE G 2 A9 T A8k



794 J. Lake Sci.(#17a %), 2009, 21(6)

B, BFNEETES.

TESEPR TR IR, S0 N,O SUAHERGE B N R ARZ, JEHR B a5 B feid e 3
SRR BRI RR AR, Wit — LU A B2 LR S AL R X NoO AU ACHECE ft (5%,
FFAELRAEAK A R A R4 35 985 i 1 55 S P R B IR 28 A NLO B, K200
BRI ).

3 SE Lk

[1] 2R, ZEfLr, BANE. SRTTHIA EE ALK ARFE. A=25F)%, 2004, 23(4): 370-373.

[21 A ROR e R R R R 5 ) BSR4, W0 BOR Rk o ik e 5 SRR, AR, 2002, 14(4): 289-300.

[3 My, e, B BREE. VAR A Y HERIL 2RI S P . AL, 2007, 19(4): 382-389.

[41 7 %, ZIEE, BUWRSE. BE L F AR AR B R BCRTTE. ThIE gk K, 2007, 23(17): 71-75.

[5] Li Zhengkui, Pu Peimin, Hu Weipin et al. Improvement of Taihu water quality by the technology of immobilized nitrogen cycle
bacteria. Nuclear Science and Techniques, 2002, 13(2): 115-120.

[61 EREAERIEIR. AP MM Tk G 4 ). dbat:  EEREER: 1 kL, 2002,

[71 Bonin P, Tamburini C, Michotey V. Determination of the bacterial processes which are sources of nitrous oxide production in
marine samples. Water Research, 2002, 36(3): 722-732.

[8] HREKHE, skmitk, THHE. WKIBEFRM CO,. CHy Ml NoO HEHE &4 FrAR (b S H X B A i 1. FREERMF, 2006,
27(12): 2369-2375.

[9] DongYS, Zhang S, Qi YC et al. Fluxes of CO,.N,O and CH, from a typical temperate grassland in Inner Mongolia and its daily
variation. Chinese Science Bulletin, 2000, 45(17): 1590-1594.

[10] XU3A, FE4eik, MRS, =TT IEPERH NoO Wk SHEBURMEVI L HF9E. FREERL, 2003, 24(1): 33-39.

[11] GB 3838-2002. MizR/KIRBEFtdprifE. dbat: EEABRIEIR, B0 B R KA B 5, 2002.

[12] skiete, ZRIERE, BT ICAE. [E (b 135 RGP AR B 7E 3 TR K g AL FR B B IIFRL2#, 2009, 21(3): 351-356.

[13] AEIESR, HOLRE, YOGS, AWM WK S KR N.O SR, BRBEREE, 2002, 23(6): 26-30.

[14] #JeTt, ZRash, Z#ARAE. RMIHERE TIRWY K R AU R RHAER LB SE. WIIARLE, 1998, 10(4): 41-47.

[15] ¥ WH, REFE, & W BT NO B EIRE & NoO 5 CO HEEI KR, h EFREE R, 2006, 26(5): 532-536.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




