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Synthesis of Amin-type Anion Exchanger from Acrylic Acid Grafted Polypropylene
Nonwoven Fabric and Its lon-exchange Property(|1)
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ABSTRACT : PP-g-AA-Am nonwoven fabric, which possess anionic exchangeable function, was prepared by chemical
modification of carboxyl (-COOH) group of PP-g-AA nonwoven fabric to amine (-NH>) group using diethylene triamine (DETA).
Its adsorption characteristics for anionic nutrients including isotherm, kinetics and co-anions were studied by batch adsorption
experiments. Adsorption equilibriums of PO4-P on PP-g-AA-Am fabric were well described by the Langmuir isotherm model, and
their adsorption energies were ranged 10.3 kJ/mol indicating an ion-exchange process as primary adsorption mechanism. The
adsorption selectivity of PP-g-AA-Am nonwoven fabric for anions under competition with each other was in following order: SO42"
>P0,4>NO3>NO,". Also, all results obtained from this study indicate that the PO4-P removal capacity of PP-g-AA-Am nonwoven
fabric was extremely superior to that of PA308 anion-exchange resin.

Key words : Polypropylene nonwoven fabric, Amination, Anion exchange, PO4-P, lon selectivity

O

—|~

]%ﬂgwhk1ﬂEHNﬂVComﬁglﬂﬁA%A%WHiﬂﬂ@
—g-AA-Am BAIZE A8 PP—g—AA—Am B
L ‘_o]% FFE AHET PO4-PY &3 AES Langmuir &
kJ/mol& POs—P2] S&#@é‘ﬂiﬂzkw 0§£HmﬁL*‘”“q
quAA—Am<$aiylﬂﬁ-ﬁ%§8_&) ">P0O4” >NOs >NOz_
A o A

ol

"\:J
*Uﬂlhﬂm?.mlovz
,ﬂ

>4x_!).lv

1

rlOéﬁOkﬂ
I—ﬂi'#erE

Amﬁ_&r{m
OPF

1'H
|
m
|

F

(200949 19 79 A4, 20099 8¢ 114 |=H)
< 0]&0]
ol 3y,
o] 213 TXlOJ PA308X. T} PO4—P
PO4—P, O|2MEHN

o] Ba5o] S4gt AR hehyltt,

oﬁm

QAEZS

o=

ﬁﬂ
|2k o] tigk o]
Lol ¥

=iy
RN

/K

O

[
=
2
i

w

o] A ﬂo]n:]11~1'3) olE
so:x) 0] P57] Fxo] T2 A7 o] 2o] Held
Aol oisl ARk w3, olematye] olg 2
AT 2879 YA ET T 0] 2]
a2 wslo] dalAE of5o] o8] Q1 up 9leho ol}
154, TESA U ole AE4S 22 EXayE

=
N L

H_&FIOAE

ork.%jﬂ
EE

ﬂ

ma&ao

_ELn:lorloru

S 2
ERa

T Corresponding author : E-mail : hyunju@mokpo.ac.kr Tel : 061-450-2480 Fax : 061-452-8762

CHEkErzastslx| | M312 M9 12000 9% |



776

Korean Society of Environmental Engineers

LET| - ueiE

7Wst7] flal RA; g 7]e0] FEA S8 Qlrt
kA 2 oAl AgATED ot FdE ol
ofg Al Jgt=ZE Ze|Zz2dH(PP-g-AA-Am) FAHEE
o

1301] qm *W“Ur ﬂoééE o= 71EY] %OI%E
o ] Frlsiglom, 19}?% A HA s g =
A 24 PP-g-AA-Am

2. Maluy
2.1, M= & Al

AR 180 g/m? 12D2] E@|ZZH: (poly—
25 1x10 cm 272 Aoksto] AlAl4
SHor AAT o, SRR Ak AAskL 60Tl
A Axste] AepZEFYO]| ARSI BgA = ol
dAF(acrylic acid, AA), FEHAZ = AzY =
(benzophenone)s, TR Zn WA AZE= HeSO49
FeSOs - THo0E, TRELH AA SMjze veess A
aholct, T3t PP—g—AA RA x| ofol 2|5 7IEE
A71E Fol2ugtr) A o7 2 AEA7]7] 9I3F Aleke

2= gojdAE oM (diethylene triamine, DETA)S A}

propylene, PP) £

g-AA (PP—g—AA—Am) ERAELS
8 5047, PO, NOs™ &
NOz o] EZ890(1,000 mg/g) 3| sto] ALESF S
o, Ol o] Y Junseid NaCl (99%)& =oiA AR&3}
%t} PP-g-AA-Am FA329] v FAAR 4FFALY] 7
A7) 2ol w3R| PA30S (- N (CH3)sCl , AEC>1.0

meq/mL)& AT

2.2. of2lst Btg

FHZE Sl ol Al2E PP-g-AA FA 29| 7}
2EA7|(-COOH)E &ol4 o] 2ushA|z LAs}sl7] ¢l
sto] ofdl7] =QJuh3-& SsIGlct. 12t EH PP-g-AA
BAL 3~5 g& DETA 97%&H0 ¥, 80~160° CoJlAl
1~6A17F HFSA| 2T}, ofals)l vFS & | N HCl 89 o] &
sto] S Ee nuhg: ARl ofl7|E &s] AlAR
T, SRTE 40l 2 7] HkE AlFstil 60°C ofste]
o)A g Azt ARSIt PP-g—AA-Am F-2]3E
o) opdl AeEE FASTHEETH 4 ()= ol&sto] ALt
StAt}. Wo= PP 7|, Wee IEZE W & 2A| Wee

A E3% |

ij ingig)
L]

r W PAuE

1 T | T ]
i a0 BJ 120
s migi
Fig. 1. Adsorption isotherms of POs—P on PP—g—-AA-Am

non—-woven fabric and PA308 resin. Adsorption was
done for 24 h at 25°C.the Sihwa constructed wetland.
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Fig. 2. Langmuir isotherms of PO4—P adsorption by PP—g—
AA—-Am nonwoven fabric and PA308 resin.
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Fig. 3. Freundlish isotherms of PO4—P adsorption by PP—g—
AA-Am nonwoven fabric and PA308 resin.
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Fig. 4. D-R plot of POs—P sorption on PP—g—AA-Am non—
woven fabric and PA308 resin.
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Fig. 7. Effect of concentrations of coexisting anion on
adsorption capacities of POs—P by PP—-g—-AA-Am
nonwoven and PA308 resin.
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