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Abstract : Organic carbons such as methanol, ethanol, iso-propanol, methoxy ethanol, glucose
are added(1, 2, 3%) in the 2000 ppm NH; and H;PO,. As vol.%. cyclic voltammetry mea-
surement of the capacity with the addition of organic carbon, the results of NH;+ 3 vol.%
Methanol Addition, H;PO, + 2 vol.% iso-propanol addition of the increase in capacity was
observed. Applying to the CDI Module cell with an addiction of organic carbon is confirm
that remove NH,-N and PO,-P in sewage. Namely, the removal efficiency of NH; was increase
of 16.4% during adsorption, 30.4% during desorption and the removal efficiency of H;PO, was
increase of 63% during adsorption, 54.7% during desorption. Therefore, the result of this
research is confirm that effect of the N, P removal and considered that reduction of the oper-
ating costs without removing the organic matter in the influent wastewater.
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Fig. 1. Cyclic voltammogram of activated carbon electrode
with potential. (scan rate: S mV/s in 2000 ppm NH; + MeOH
3 vol.% and non MeOH).
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Fig. 2. Cyclic voltammogram of activated carbon electrode

with potential. (scan rate: S mV/s in 2000 ppm H;PO,+ iso-
propanol 2 vol.% and non iso-propanol).
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Fig. 3. Comparison of the capacity with organic carbon in
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Fig. 4. Comparison of the capacity with organic carbon
concentration in NH; (vol.%).
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Fig. 5. Comparison of capacity with additive of the
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Fig. 7. Electrical Conductivity of the organic carbon
electrolytes in 2000 ppm. (a)NHj3;, (b)H;PO,.

Fig. 7% ¥4 WAEE Z444E CV 343 &
g FARE S UEREom, NH:¢F HiPOIA ZH2t
£3o] 948 methanol¥} iso-propanoldlA] H7]AEE
A JERTE B8 NHET HPO,2] A7 1HEwrt
= et 21 ZRlsisinh

CDI 254 Jsdfodre uer Axd A=
< A33A 29 A= A8 Fom, NH;2 H;PO,
o] E0131= 500 ppme PR ARESR] ekl 27)
o FUT= A7t FdalA Yl ARIE F=TollA

A~

= 5= o
HEEES skt #905 TS

t

oz FH Aot WA Ald £A9e Zhzt AEH 3
water analyzer (Humas. Co., Ltd)2 48] #7]¢ka

ZHdel w2 dRUodd e AA Fes RIS
Fig. 8& 2™ #7]¥k4 744 A NH,-N
T 3AZ7] RS NH,-Ne| F2te] i
(5 cycle) Hell 21713 F2s=r} ZA] Dol e
B 2lon, o] & FAR2 A I et
ek, FFETt A ZeEHE AR F, FEEETH
A FolE AN Ao B2Fs=rt veisith &
e 9ol sEet A5 el 9 F3E o
2E50] HojH YomA o] TR o B2 B
=5 vepdith 93s=wsh= Fig. 9o YERASITH
AR AT E B A Al 164%, 23 A
304%2] A2AALS] S/ 1 & 5 AUk
Figs. 10-1191% PO,-P] & - &3 F%Z Uehy

o

g
N—L‘—’l

tlo AT of

5

o ™
e

N

f



A73}8k8)A), A 16d, A 33, 2013 127

o, Fig. 129 #71€23d7F fel oe & S WERaL ik
@3 Q5 age vmsle] UerIth f718k 71 7182 7] A AT whe] eaero] Fago] u)
A POP & - B FEE 34E7] NHeNG vpzlzh &) #o], F2 AlAEe] YA vehdar 3lv). spAwt
A2 RS POP7F FHEY 94 2555 cycle)  f7lEkR 7 F @) FlE 2O FHYS
Well A714 Fs=rt 27 "ofAle 2 & & & AL F 3ol FF A 63%, 23 Al 547% 9] %
gom, o] F FHLA NRE FHe A9 9A

.
2 Jo

i

=

¢

W H3PO4 desorption(organic carbon) B H3PO4 desorption(non organic carbon)
B NH4-N adsorption(organic carbon) B NH4-N adsorption(non_organic carbon)

900
600 —~ 800
o 700
[]
&~ 500 £ 600
) 5 s00
E a00 |fy 2% 21 k]
I \ wWao | /11| e
£ 300 £ 300 A1
5 i 9 200 /
- c £4
§ 200 S 100 |/
5 (]
8 100
0 1530 45 60 120 180 240 300
0 Time(min)
0 15 3045 60 120 180 240 300
Time(min) Fig. 11. Variation of PO4-P desorption concentration with

. L . . additive of the organic carbon during the desorption.
Fig. 8. Variation of NH,-N removal concentration with

additive of the organic carbon during the adsorption.
-.Non_organic carbon M Organic carbon

B NH4-N desorption(organic carbon) B NH4-N desorption(non organic carbon)

600 100%

o S
& 500 80% [ -
-l
% | .
E 400 60% [

[
o -

T 300 20% [
£ 200 | i
8 - 20%

5 100 |, |
© ’ 0% <
° A T
0 15 30 45 60 120 180 240 300 dsorptmﬂ Desor T
Time(min) ( ) Ptio
a
Fig. 9. Variation of NH4-N desorption concentration with

additive of the organic carbon during the desorption. - Non_organic carbon W Organic carbon

W PO4-P adsorption(organic carbon) M PO4-P adsorption(non organic carbon) | o
900 120% r

800
700
600 |
500 B T e -
400
300

200 [

100

Concentration{mgL™)

0 Adsorption Do
0 15304560 120 180 240 300 €sorption
Time(min) (b)

Fig. 10. Variation of PO,-P removal concentration with
additive of the organic carbon during the adsorption.

Fig. 12. Comparison of the CDI performance effective with
additive of the organic carbon. (a): NH4-N, (b): PO,-P.



128 J. Korean Electrochem. Soc., Vol. 16, No. 3, 2013

del AAE] S7H 2Rl & & Ak © r
71gka 20 Aol F2l AREE 7]l © =
AR S FF5S OB Azl wet F2E

idl=s

Z~(methanol/iso-propanol) 7] o= NH,-N/PO,-P2]
AEwrt Z7keke Ao® Wol o] 7k A7b &
olAX BHANNA FSAEOR QI3 o] AFE IVt
233 A FA A A gFo] gl B A
o] 25 2FE =T A7kl mEt A 74 fle] dA s
Ak Zlo® AlgET

ZFs AL B CDI =
o] F - 2w 43 vt 22 S 49 T
AT BEF] Fa, 9 AA FHAl CDI 4 Al

71842 methanol, ethanol, isopropanol, 2-
methoxyethanol, glucose 52| 7t W& CV A
A} NH;ol+= 3 vol.% methanol, H;PO, 9A+&
2vol.% iso-propanol H7} Al EHZ7IE &9l L
H ANHEE S4EHE CV S8 fARSE 43
ol & 4 UUth CDI ZEA H A3 NHe-N
71ea RS WY & 53 Al AlAEC]

flo o

16.4%, B3 A 30.4% Z7FE92 89l 393 PO,-P
F71ek 2 Al 63%, 23 Al 54.7% S7tES

A & 5 A sl 2le] CDI A§ Al
Zekae] Zhdasz Qs Fa, 9 AAY F H
AL Bl & 4 AJA wEbA K9 ST Tl

oo I do wfu rfr
N,

T =
skl f71ES Ads] E8<A AASA & A
g Qo] xujge] A 9E E S S A
o2 AlgHTH
References

L. ABifisR, 214171 B8 Al o & 5= i3], gk=7]
“4813], 2003.

2. K-L. Yang, T-Y. Ying, S. Yiacoumi, C. Tsouris, and E.
S. Vittoratos, 'Electrosorption of ions from Aqueous
Solutions by Carbon Aregel: An Electrical Double-Layer
Model', Langmuir, 17, 1961 (2001).

3. A. W. Adamsom, Physical Chemistry of Surfaces, 5" ed.,
John Wiley(1990).

4. J. C. Farmer, D. V. Fix, G V. Mack, R. W. Pekala, and
J. F. Poco 'Capacitive deionization of NaCl and NaNOs
solutions with carbon aerogel eletrodes', J. Electrochem.
Soc., 143, 159 (1996).

5. J. Farmer, Tracy and Calif, U. S. Patent No. 5, 425,
858(1995).

6. TS} ol 22) 715 5}et A2 Vol.2 e 171015
Z Auirleie] HA ,, HFEEHEEIS), N - T - S (2002).

7. A71015% AsAESH 1 A" Al 2%, WFEK,
L7RFALEAH(1999).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


