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Supplementary Information
Droplet detector for continuous flow luminol-hydrogen peroxide

chemiluminescence system

Yaqiong Wen,* Hongyan Yuan,” Jianfei Mao,* Dan Xiao * and Martin M. F. Choi

Analytical application of the droplet detector of continuous flow
chemiluminescence

In order to identify which kinds of metal ions this droplet detector of continuous CL
of luminol-H,O, system can determine, the kinetic curves of 20 other metal ions
using the static injection system were obtained. The results are shown in Table S1
which indicate that the luminol-H,O; system not only can determine transition metal
ions as the traditional flow injection CL,"? but also some other kinds of metal ions.
The maximum CL intensity is reached within 0.1 s and the CL signal declined to
baseline after 10 s. We can conclude that CL reactions of the luminol-H,O,-metal ions
system are very rapid. This droplet detector is vital to monitor such fast CL reactions.
Conventional flow cell detectors are not able to determine metal ions at low
concentrations with good sensitivity and accuracy using the luminol-H,O, CL system.
In this work, the detector can possibly be applied to determine Sn(II), Cu(Il), and
Co(II). The linearity range, linear regression equation and detection limit (S/N = 3) is

displayed in Table S2.
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Table S1. Kinetic study of CL-time curve for luminol-H,0,-metal ions using the static injection system

Metal ion® CLpay° CLs,° CLsy/ CLypay Tonay' (5) T2 (5)
Co(ID) 6734 33 0.0049 1.1 0.0356
Fe(III) 2068 32 0.01547 1.1 0.0340
Ni(III) 27638 18 0.000651 1.1 0.0477
Hg(II) 25225 52 0.00206 1.1 0.0703
Fe(II) 1816 56 0.0308 1.1 0.0863
Cr(III) 10349 35 0.00338 1.15 0.0457
AI(IID) 337 13 0.05485 1.1 0.0445
Ba(1l) 8802 22 0.0025 1.15 0.0356
Mn(II) 3939 17 0.00432 1.05 0.0703
Ag(D) 1989 10 0.00503 1.1 0.0356
Cu(Il) 332 36 0.10843 1.05 0.2764
Au(I1I) 3603 38 0.01055 1.05 0.0776
Zn(1I) 8844 8 0.000905 1.1 0.0397
Sr(II) 10377 19 0.00183 1.05 0.0381
Pb(II) 8972 60 0.00669 1.1 0.0945
€d(rn 16863 72 0.00427 1.1 0.0880
Ca(II) 2348 30 0.01278 1.1 0.0348
Mg(II) 1467 37 0.02522 1.1 0.0429
La(I1I) 9118 37 0.00406 1.05 0.0840
Sn(II) 8678 57 0.00657 1.1 0.0832

“The concentration of metal ions was fixed at 0.10 pmol dm™.
®The maximum CL intensity.

°The CL intensity after 5 s of sample injection.

¢ Time obtained at the maximum CL intensity.

¢ Half-life of the CL intensity.

Table S2. Linear regression equation and detection limit of various metal ions using Configuration 3

Metal ion Sn(IN)? Cu(Il)? Co(Il)°
Linearity range 0.01-0.10 pmol dm 0.1-1.0 pmol dm 0.1-1.0 nmol dm™
Linear regression equation I1=75.10 C+ 1146 1=1173 C+90.48 AI=1898 C + 2706
Detection limit 2.29 nmol dm™ 93.2 nmol dm™ 3.74 fmol dm™
r 0.9953 0.9929 0.9963

2 Cis in pmol dm’.

® Cis in nmol dm™.





<<
  /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 1.4
  /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 ()
  /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 <>
    /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.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


