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Enhanced removal of phosphate on modified
ion exchanger with competing ion
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Abstract : The concern for dissolved phosphate in water/wastewater has been increasing because of the risk for eutrophica-
tion, A variety of conventional and advanced technologies were applied to meet the enforced new regulation of phosphate around
the world, However, there still remained a lot of challenge because most introduced/developed method, for example, biological
and physic-chemical treatment is not easy to satisfy the new regulation of phosphate in water, In order to meet the new regulation,
the application of ion exchanger has been tried which showed that the removal efficiency for phosphate was strongly determined
by in the presence of the competing ion, especially sulfate, As results, a new class of ion exchanger governed by ligand exchange
was developed and investigated to increase the selectivity for phosphate, The current study using organic/inorganic anion ex-
changer developed with Lewis acid-base interaction confirms the selectivity for phosphate over sulfate, According to isotherm test
and column test, the value of the maximum phosphate uptake (Q) showed 64 mg/g as po,* and the breakthrough for phosphate
occurs after 1000 min and completely finishes at 2500 min, respectively

Key words : phosphate, organic/inorganic ion exchanger, selectivity
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Fig.1 Conceptualized illustration of a new class of anion ex-
changer,

L A 7120 Ag H U 7]
W71 74 RS $XE of
lemgtpa|o] A, B A

=
[e)
8
B A9 9 A REE BEA AW % Y
Al
=

N
o

A

/5771 Sol2ngdRE thail o] A
zotdek, &gopil7](polyamine  group,
CH,NH(C,H,NH) H)7} F8]€ Zolg 44
100 g& FH|gt, A7) dEol’ =29 BA|
+ 2El(styrene) 2t tiH|HIZI(DVB) 2] &4
FEA oItk 1™ v, A7) AYlold A&
500 mL 1 M HCIZ o]-83}o] 3AI7F 5% AHA|
Zslal, o]o] 500 mL 1 M NaOHE ©]-&3}o]
A B8 A7IAIA gk, AbAE 2 A7AH
¢tm & SRFE o|8ste] dold A&
2+ AlFggtet 500 mLe] FF<ol 10 g9 ¥
shA| 224 2HE(CuCl, - 2H,0)< §3iA1A 4



ISSN (Print) 1225-7672
ISSN (Online) 2287-822X

Journal of Korean Society of Water and Wastewater Vol. 27, No. 1, pp. 121-128, February, 2013

SHA|2 ok
A2 pohE 8 ‘?1 14101] 371

H

22 7) E8tE 33 goS 9F7F W
ol wfj, F7tol= 70 TE FABFAIL, oFftel
e 2 FAAF, B3, 2577 &%
¢+ 0.1 M HCIl E+= 0, 1NaOHE o]8s
HO| pHE 4~4.52 A A 25
5 Zlgjo|g £AE SHogHE B
TR oA AlE = A 2=
A7 e ofo] ARHE o] Lme|
A z8k3ct, Counter ©]-&2] A5 YolH
7] 9184 CuCl,, CuSO,, Cu(NO,), 5= A&
5tof sl e CR20°ﬂ T2E R A
£ CR20—Cudtal it

e} r}q, o,

_O‘L
£ flov oot ofrt
> ofy ok opo

mlmiﬂri_&:{

P
=)

N

252

ol

10709] 50 mLef| §AZA A2 2 5=(0
~ 100 mg/L as PO )& %= PO 8qS
2HEMA 1 AE, Al 2 AE) 8l A 1
ANE, Al 2 AIES] 7} PO 4=8Hol= 14t
o] AA oo = HArH Y gAkdo] ZH2F 100
mg/Le| =2 EZItE AT Al 1 A EL] 8
Z¥ztol CR20—Cu 0.05 g& 2L, Al 2 A|EQ]
8N ZHzhofl = Fol2ue4=2|(AMP16) 0.05

= B oot &2 AElolA, 2+ 715 30
rpm O 2 24A17F FF WHIAIFH T E3 U
gt pHE SAAZ17] S8l 2412, 6A1ZE, 124]
7k, 20A17F AJ™e] 0.1 M HCI1ZF 0.1 M NaOH
£ o]8ste] pHE 7.5+0.28 FAAH

4t 2 AR o] 29 mpabS K| 154
CR20—Cu2} AMP169°] sl ZH Aol
3 =olct, Ad AA=ok2E 2 (10 mm Z
7431+ 100 mm Z9]), MasterFlex L/S HZE
o83l 1 mL/min®| &< A AIZAL, 1
2|31 GILSON FC203B& o]g3to] 474 Azt

= a9 oot% B 1 o}Oﬂn} Flg 101] *7H%
A™ A AAE 2A +A(CR20)9] 1L
Trefol o] ofsf o] Foltt, = HAfof o
TElol&e] ol it A7 &l 7””4‘?1

ud % gk,

ox ot

able 1& 37}X]

Sict. BT BAE S
o0 2 ALgHS 1Y 7}

l
ml

2}
-‘ﬂ?ﬂmgﬂﬂa’ig" ol At e e
ol&

Table 1, Maximum copper-loading of CR20 chelating resin

Maximum Cu-loading

Concentration (%) .
capacity, mg/g

Cu solution

CuCl, 2 50.0
CusO, 2 58.3
Cu(NO,), 2 47.7
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Fig. 2. Removal efficiency using three different CR20-Cu loading
with three copper solutions,
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Table 2, The value of phosphate/nitrate or sulfate separation factor
Separation Factor AMP16 CR20-Cu AMP16 CR20-Cu
@ @ @ @
PO4: 20 mg/L (100 mg/L of NO3, SO4) 0.48 1.60 0.078 0.55
PO4: 50 mg/L (100 mg/L of NO3, SO4) 0.80 2.39 0.14 1.17
PO4: 100 mg/L (100 mg/L of NO3, SO4) 1.07 3.35 0.22 2.47
o
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Fig.7. Breakthrough histories of phosphate and other anion
(chloride, nitrate, and sulfate) using AMP16.
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