
 S1 

Supporting materials for 

 

Mesoporous Magnetic Carbon Nanocomposite Fabrics towards 

Highly Efficient Cr(VI) Removal 

 
 
 
 

Jiahua Zhu,a,£ Hongbo Gu,a Jiang Guo,a,b Minjiao Chen,a Huige Wei,a Zhiping Luo,b 
Henry A. Colorado,c Narendranath Yerra,a Daowei Ding,a Thomas C. Ho,a Neel 

Haldolaarachchige,d Jack Hopper,a David P. Young,d Zhanhu Guo,a* Suying Wei,a,b*  
 

 

aIntegrated Composites Laboratory (ICL) 
Dan F Smith Department of Chemical Engineering  

Lamar University, Beaumont, TX 77710, USA 
 

bDepartment of Chemistry and Biochemistry, Lamar University, Beaumont, TX 77710, 
USA 

cDepartment of Chemistry and Physics and Southeastern North Carolina Regional Micro-
analytical and Imaging Consortium, Fayetteville State University, Fayetteville, NC 28301, 

USA 
 

dDepartment of Mechanical and Aerospace Engineering, University of California Los 
Angeles, Los Angeles, CA 90095, USA 

 
eDepartment of Physics and Astronomy, Louisiana State University, Baton Rouge, 

LA 70803, USA 
 

£Chemical and Biomolecular Engineering Department, The University of Akron, Akron, 
OH 44325, USA  

 
*Corresponding author: zhanhu.guo@lamar.edu Phone: (409) 880-7654 
                                      suying.wei@lamar.edu Phone: (409) 880-7976 

 
 
 
 
 
 
 

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2013

mailto:zhanhu.guo@lamar.edu
mailto:suying.wei@lamar.edu


 S2 

S1. Chromium Removal Procedure 

Cr(VI) solutions with different concentrations (1.5, 2.0, 2.5, 3.5 and 4.0 mg L-1 in 

DI water) were treated with 1.0 g L-1 MN to study the removal capacity. For adsorbent 

concentration study, the potassium dichromate solution containing 4.0 mg L-1 Cr(VI) 

was treated with different concentrations of MN (0.5, 1.0, 1.5, and 2.0 g L-1). 

Briefly, the mixture was kept under ultrasonication at room temperature for 10 min. 

Then, the MN was separated from the solutions by centrifuging (Fisher Scientific, 

Centrific 228). Meanwhile, MN can be separated from the solutions by using a 

permanent magnet and gave similar analytical results. The clear solutions were then 

collected and subjected to colorimetric analysis to determine the remaining 

chromium concentrations. The pH study was conducted at different pH values from 

1 to 11, the pH value was adjusted by using hydrochloric acid (using 1 mol L-1 HCl 

to adjust pH from pH 2-4 and concentrated HCl for pH=1) or sodium hydroxide 

solutions (1 mol L-1). For colorimetric analysis,1 the aforementioned clear solutions 

(5.25 mL) were taken into test tubes, o-phosphoric acid (0.50 mL, 4.5 M) and DPC (0.25 

mL, 5 g L-1) were then added. After incubation at room temperature for 30 minutes for 

color development, the absorbance of the samples was measured in a UV-Vis 

spectrophotometer (Cary 50). Peaks with varied intensities were observed in the 

spectrometer scans at 540 nm wavelength depending on the concentrations of the 

remaining Cr(VI) in the samples. 
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S2. UV-Vis Results 
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Fig. S1 UV-vis absorption of the Cr (VI) solution treated with different materials. 

[Adsorbent]= 1.0 mg L-1, [Cr(VI)]=1.5 mg L-1, treating time: 10 min, solution pH=7. 
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Fig. S2 UV-vis absorption of the Cr (VI) solution treated with MN and MH. 

[Adsorbent]= 1.0 mg L-1, [Cr(VI)]=4.0 mg L-1, treating time: 10 min, solution pH=7. 
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Fig. S3 Linear relationship between the Cr(VI) concentration and UV-Vis absorption 

tested at room temperature. Linear equation: [Absorbance]=9.7232E-4×[Cr(VI)]. 
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Fig. S4 UV-vis absorption of the Cr (VI) solution with different original concentrations. 

[MN] = 1.0 g L-1, treating time: 10 min, solution pH=7. 
 

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2013



 S5 

350 400 450 500 550 600 650
0.00

0.25

0.50

0.75

1.00

1.25

1.50

 

 
Ab

so
rb

an
ce

 (a
.u

.)

Wavelength (nm)

  2.0 g/L
  1.5 g/L
  1.0 g/L
  0.5 g/L
  Blank

 

 

 
Fig. S5 UV-vis absorption of the Cr (VI) solution treated with MN of different 

concentrations. [Cr(VI)]= 4.0 mg L-1, treating time: 10 min, solution pH=7. 
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Fig. S6 UV-vis absorption of the solutions with different time duration. 

([MN]= 1 g L-1, [Cr(VI)]= 4.0 mg L-1, pH=7)  
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Fig. S7 UV-vis absorption of the Cr (VI) solution after treatment at different pH 

conditions. [MN] = 1.0 g L-1, [Cr(VI)] = 4.0 mg L-1, treating time: 10 min. 
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Fig. S8 Magnetic hysteresis loop of the MH and CN at room temperature. 

 
 
Reference 
 
1. M. Gardner and S. Comber, Analyst, 2002, 127, 153-156. 
 

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2013



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


