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Fig. 1 XRD patterns of g-C3N; powders prepared via

precursors with different urea contents
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Table 1 Production, specific surface area and forbidden band width of different g-C;N4 powders

Sample Mass of Surface area of Band gap of g-C3N,
g-C;N, product/g g-C3N, products/(m>g ") product/eV
Pure melamine 2.78 13.32 2.75
20% urea 2.64 53.96 2.77
70% urea 0.94 60.51 2.87
80% urea 0.63 53.04 2.88
Pure urea 0.14 16.17 2.90

Lo e ) BT

B2 AFARES BRGS0 g-CNy M # gt &

Fig. 2 SEM images of g - C3N, powders prepared via precursors with different urea contents: (a), (b) Melamine; (c), (d) 70%Urea;

(e), (f) Urea
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Fig. 3 TEM images of g-C3N; powder prepared via

precursors with urea content of 70%
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Fig. 4 UV-Vis. diffusion reflection spectra of g-CsN, powders

(a) and forbidden band width (b)
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Fig. 5 High resolution Cls (a) and N1s (b) XPS spectra of

g-C3N, powder
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Fig. 6 Methyl orange degradation curves using different
g-C;N; powders: (a) Methyl orange concentration; (b)

Degradation curves; (c) Reaction kinetics figure



2358 PR R AR

2016411 H

JRE T BT 50%)5, AT fEAL 8GR B IR
O EMIINAE Y B A g-CNy B A AL B fil
FH LS B PR 35 5 ot 119 780 A R e R L 2y 5 2 11 A8
éﬁo

— Rk, HABOREEW TN SR AR
SRIEAICJSRE ST, T AR FEFTHI g-CoNy S
TR A B A SRR, DR L SR T SR R e
HiEPE BRIELASE, 2R F T IR g-CNy By AR K I
1) C AN J5U7 LR AR, X130 I 14 771) 2 1 110 4 27 2 i
W0 AR RE = A2 T BB . (R G B
TR, @-CaNy S Ak L3R TR Fr 388 I - o
S TE VR R E R, AR5 E R 20%
(AR AR P4 1 g-CsNy SR LR TR A
53.96 m/g, I TAl R S AR T A
g-C N AL A EE R AR (AR 1), HIL 2 h OBk
WA At PR RB RIR00R AT 45%, W& i T2 — 5 — e T |
P50 g-C3Ny JEHE A 71 FEERG B AR AR 37%, iz
G T 20 PR 2 P ifil 4 1R g-C3Ny DA A 7] 18 PR A6 9 fit
B 96%0 XYL, FEA LG P il 1) g-C3N, O
A, OGP E I T AR SRR, bR
TR I SR B

P 140 R 2 e AR i R = KA, AN A AR
HE 8 o AR P AR, IR B PR 3 5 70%
Pl 1 g-CsNy B oRAVE R a4 7], AU TR
JE . ORI L . I pH H AR SIS AT Wk
A B e FH A TR 52

HEAL TR S A e fhe b S B S R 2 Al 5
Wi DRI 2% o 1 7 s A AN [ A A BE DIt e A B it PR
P, b AR AR 0.5+ 1. 24 3 g/L,
FHEE RS VR B ol 10 mg/L, AT Y6 U5 bk 400 nm 1)

0 20 40 60 80 100 120
Time/min

B 7 AR O L AR PR A%

Fig. 7 Photodegradation efficiency curves using catalyst of

methyl orange at different catalyst concentrations
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Fig. 8 Photodegradation efficiency curves using catalyst of

methyl orange at different initial dye concentrations
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Fig. 9 Photodegradation efficiency curves of methyl orange

using catalyst at different light sources
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Fig. 10 Photodegradation efficiency curves of methyl orange

using catalyst in solutions with different pH values
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Preparation of g-C;N4 photocatalysts and
influencing factors of its visible light activity

ZHU Jia-xin', LI Zhi-hao', ZHOU Peng', WANG Hui-hu"?, CHEN Zhao',
PENG Da-luo"?, LU Jia"2, DONG Shi-jie'*

(1. School of Mechanical Engineering, Hubei University of Technology, Wuhan 430068, China;
2. Hubei Provincial Key Laboratory of Green Materials for Light Industry,
Hubei University of Technology, Wuhan 430068, China)

Abstract: g-C;N, photocatalysts were prepared by high temperature calcination method using the mixture powders of
melamine and urea as precursors. XRD, FESEM, TEM, XPS, BET and DRS were employed to characterize the
microstructure of as-synthesized g-C;N4 photocatalysts. The influences of urea content (mass fraction) in mixture
powders, photocatalysts concentration, initial dye concentration, pH value of solution, as well as the light sources on the
methyl orange degradation efficiency, were evaluated. The results show that g-C;N, photocatalysts synthesized by
mixture powders present the typical porous structure, which exhibit the higher surface area than that prepared by pure
melamine or pure urea. The band gap of g-C;N, photocatalysts increases with the increase of urea content in mixture
powders. However, the surface mole ratio of C and N decreases from 0.70 to 0.60. Methyl orange photodegradation
results under visible light irradiation demonstrate the surface chemical composition and the redox ability of g-CsN, plays
a major role, while the surface area of photocatalysts plays a minor role.
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Foundation item: Project(51202064) supported by the National Natural Science Foundation of China; Project
(2013CFA085) supported by the Natural Science Foundation of Hubei Province, China;
Project(BSQD12119) supported by the Research Foundation for Talented Scholars of Hubei
University of Technology, China; Project([2013]2-22) supported by Open Foundation of Hubei
Provincial Key Laboratory of Green Materials for Light Industry, China

Received date: 2015-05-19; Accepted date: 2016-03-08

Corresponding author: WANG Hui-hu; Tel: +86-18971579879; E-Mail: wanghuihu@mail.hbut.edu.cn

(4REE L)




<<
  /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
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /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.)
  >>
  /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


