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Basic Study for Development of Denitrogenation Process by lon Exchange
I. Batch Experiment
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Abstract

Jon exchange performance to remove nitrate in water was studied using commercially available strong base anion
exchange resin of CI™ type in the batch reactors. Anion exchange resin was more effective than activated carbon
or zeolite. With large resin amount or high temperature or low initial concentration, nitrate removal characteristics
for a typical gel-type resin was increased. The curves showed the generally accepted selectivity sequence as $0.27)
NO; P)NO,-yHCO, ™.

Key words . Anion exchange, ion exchange, ion exchange resin, nitrate removal.

A E of osid AN Favt b A4 Ak L9gdR
BuHy gl

AT A Al 9o FAEAY AU Z A AdA N 48R B4 dHe FHEY {712
AR EAHoz YrHn Yok ANY AL Qdd AV EEHo dRYoly AANHI—N)7F AAEHL, o
52 st %43 SR RYYsrt oy £4¢ Aol FUIFAA A3jee] oY AA(NO,-N)E 4
243 47T YT, vt Ne Az o] WSk fate AWA FA(NOs-N)E #gH, 44E AN
FART RS A 2 HHE F2 e APtk B FAhEe g4 BHEY FrHo AAE A f7)Ea
ole}l Hal e AYEe] $EES BN T ggter 2 £¥gdy gEA . gt ARIA Aede E
AE5E v Yged §45 Ak 09 Adg 2AF ol F & AW da9 FEIL 5¢/m*E He BF

t Corresponding author

Korean J. Life Science, Vol. 7. No. 2(1997. 6) / 73



AT - o5 UFY - KB - FHY - oW

7} ol g =87] fEe] ANA Aid g% £49 2ge
HE, S4EE Agds § AL 9 AQgEFY 9%
Aol gAA Uk

ARA Asre gutgoz AN Y dE JFER
YAE A FA T Fole] Bl 9 &9 e glolol o3
olditd A4z L) o] opAMY FAae Y F9
ALE 74 2FoE ¢HALE L Qe HrRIENl
Ao HnI2hle Hadw FEE AAAA 23 2
Aol o] dh= 49 34F(Methemoglobinemia) 9] ¥
QEAoletn gA U B ok oftlH Wt W
44 BAE A e N-HE=ZL JFES 4447
71 W4 gAY BHor] gl AA AzoNe £
71&& A3t FAE 32 doh. WHOS] guide lineo] 10
g/m3c]7] W&o o g MY} Ye vt B
g e A4 A4 JASEXE 10g/m°E 174
B o,

dFe £848 Helste MY dr9 AAYLEE
AE gAY, ofeny, AR, A7IFHHY T
o] sleu, AAA, N &4, Al HIYH F9 F
Hol A o] 2o o Aol 71 28Hoin dHY
olgtx ¥ & AP,

R AAFeMe §I, FH Y, B5Y TIH &Ry

A E e ALY 5, FYLTE Lk FHRY
Ar4E gunx g S o] 2unrAgo] 443} 5
o] ik Y9 Aole SEFENY HARTE, d58
S, JEFFANNY THLF Aol %] 1,500m®
/day TESQ o]2uHE o]§7 AlMdo] ARRHI 3l4,
ol A XUl NE FEALY] dF2A o] 2udY
£ o]4% Ade] JHeHI itk At AeAEd o]
£n¥ FAL AL Qe ABIEME 99 CARXF
A G go] 249 Fo| &R Y Ejte| o EF
% o 2T P, NitracycleFH® Fo] L&A itk

B d7e fol TFAE o83t AW HAE
AgAHog AAY  de M2E THY MEs Ag 2
7] gAY AFEN U (F)AFAA Az A &
o] FAE AME A AAY] AeAE] FAHAAM o
og F e W 95359 AW Fi9 2UIFE,
A9 257, A% LAY 2E 59 AR g7 2
A Are AA B4E ARG, 2R E43l
A& T3¢k

yawe Y Y=

2 aFN AHEE o2 BFAE (F)AFAIANA A

Table 1. Properties of Ion Exchange Rosim Diaion SA 10AP and SA 20AP

Diaion Diaion
Items
SA 10AP SA 20AP
Type gel, type( 1) gel, type(1)
Functional group —N(CH3)5* —N(CH,).(C.H,O0H)"*
Anionic form ar
Color and appearance yellow, transparance, spherical yellow, transparance, spherical
Resin density(g/1) 700
Moisture content(%) 43~47 39~44
Ton exchange capacity(meq/ml) 14
Thermal stability below 80T below 60C
pH range 0~14 0~14
Diameter(mm) 0.35~0.55 0.35~0.55
Particle size range(p) 1,190~297 1,190~297
DVB content(%) 6

74/ 34 H A



o] &l o3 eALZANLY J|xdT

A F FFe QY g0 n@FARA A BY
7144A 1 8(AE9 Diaion SA 10AP)T Ageje] 7Y
71434 A) N (AEF Diaion SA 20AP) 22 o]E& Az
37 ¥ IR ARG o AR E4L Table 190
YeRi ik

A LEtoE, GAE 2 KNO.E H|£% NaHCOs, KNO,,
Na,S0;s 59 49 A Ay £4 Aok A% 354
1§ &5 55 e A3

Yo AMRR B2 13 FHSE rlolAE "E9) 53
A7 3 oA 2&5 FAE FYAA 18MOY 2&5 4
B2 AZ3HL, o7 HIHe BF KNOE 713k
A4 Ad 49 A=A

O] 2LE W9 & YL FEA oz YR} 249
Eejaa gl 9 B2 A ALgYL 109 F
7)o dAF o] LLEFAE sty wukabAN dA
AL Heg godFe ARshs A FAr9 FEE
ZR314th o] o uhsAS LEE YA F4 A7)
A3t FLRE AN, AHE AT WE W
318 ZA%HY YY) A =g & F FsU

NO;~, NO,7, 50,27, CI" 0| &9 ¥& #A4L 13 Dio-
nexAte] o] AZPtEIHRE(DX-300)E ZAI}HR
HCO, |29 & BAe HEugdyls AAtoz A}
43t HAs Fagich

21 3 0¥

ol LuPrFA e 3 & &9 A Al AAHE
fe E59 A £ol2(NOs )0l A9 Lol &(R—
) wEkgo) o5 NO; o] 20] o] uyFAZo g
o] 5(R—NO,7)3}7] wj&o|t},

NO;"+R~Cl~ 2 CI"+R—NO,~

ol & &Lole A FAvt AASE dild ojem
B5A9) o] Al EojeA sed OH 8 Lol
1E FAE A3 B pHIF golA7] WEY) &4
2 M B diEME a8 $AS AREtan Ytk

ClI" 8 £l Z@FAe 2edd dujdiAd(DvB)#
9 FFHAR Hol e WEH2d] 2872 43 4R F

7I(CH:—NRa)*CI" 18 7ML itk & YA AHeg
0] & MR Fo)| A Dioaion SA 10APE 247171 NMes
9l Ao, Diaion SA 20APE Z47]7} NMe,(CH.CH,
OH)2 Aeltt (Fig. 1).

CH
NN NI
CHz Resin CHz
matrix
Hz + H2
cl Hi3C~N—CHs J Functional  CI’ HaC—l;J—CHzCHzOH
L] aroue Lo
SA 10AP SA 20AP

Fig. 1. Structure of CI~ form anion resin.
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Fig. 2. Concentration profile with varying materials in
batch reactor.
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Fig. 3. The effect of resin amount on concentration pro-
file in batch reactor.
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Fig. 4. The effect of initial solution concentration on

concentration profile in batch reactor.
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Fig. 5. The effect of temperature on concentration pro-
file in batch reactor.
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Fig. 6. Arrhenius plots of apparent reaction constant for
ion exchange by SA 10AP.
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Fig. 7. Concentration profile for mixed ions.
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