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Preparation of mesoporous magnetic ion exchange resin and its removal performance —for the typical organic
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Abstract: Mesoporous magnetic ion exchange resin (m-MIER) was synthesized using methyl acrylic glycidyl ester as
monomer with the method of monomer polymerization. Its removal performance on the typical dissolved algal organic
nitrogen was studied subsequent to some preliminary characterization. Magnetic ion exchange resin (MIEX®) was studied
as a comparison simultaneously. The results showed that the lab synthetic m-MIER was mesoporous with the main pore
diameter was from 2nm to 60nm, chloride was identified as the exchange group. Compared with MIEX®, m-MIER owned
similar wet density, particle size, more abundant pore structure and greater exchange capacity (1.15g/cm®, 150~200pm,
0.1852cm’/g, 3.16mmol/g vs, 1.20g/cm’, 150~180um, 0.0184cm’/g, 2.23mmol/g). The results of XPS indicated that the
major component of the core was Fe;0,4, and the m-MIER was quaternary ammonium anion exchange resin. The m-MIER
exhibited better removal effects on the typical dissolved nitrogen derived algae cells compared with MIEX® and the
removal rate was highly relevant with the categories of the dissolved organic nitrogen.

Keywords: mesoporous magnetic ion exchange resin; preparation; drinking water; dissolved organic nitrogen;

phycocyanin; amino acids
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Table 1 Optimal values of key factors in the preparation
il g
n(Fe?")/n(Fe*) 15:2
T AR % R NVIRLEE(C) 80
T AR 2% S NI 8] () 1
MR (g) 2.00
MZEBEF):m(HA4) 0.30
M(EFLF):m(HAA) 1.21
TR F(mL) 40.06
SR = (2) 3.55
I3 ORI BE (%) 9.53
P FE I FE (1/min) 1505.88
ML T :m(B 1) 2.50
AR FE(C) 80
AL E] (h) 10

%2 m-MIER #1 MIEX EAIBUF R L
Table 2 Comparison of m~MIER and MIEX"™

YT m-MIER MIEX®
P UNERE S FREE O R EARHLREZEN
A [ cr cr
ML (g/mL) 1.15 1.20
RLAE S (um) 150~200 150~180
SRAR A e 2% e (mmol/g) 3.16 223
BIKEF (%) 62.16 53.68
FLR TR (m?/g) 40.026 21.50
MALE (em’/g) 0.1852 0.0184
Y35 L4% (nm) 18.509 5.870

1.3.2 m-MIER JEARVEIREKIE 6 & R
m-MIER, F F13 4 45 (SEM).« 8 HLIH-21 415 13
(FTIR). /EShFE S H(VSM) X ST Je 7
RENG(XPS). X HZATHI(XRD). A3 HT(TG)-
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Table 3 Test methods of characteristics of materials
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30mg/L.(2) A~ [R] AR JTig 45 I T 6 4 73 88 5 5 A
AP LB AR IR RIS R 24T
YR, 7 /SRR B 11 5 ANt R 3 BN 1L K
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DL 150r/min 138 B A7 3 458 £ 30min. /K Ff £
0.45pm P 1% 274k 22 I vk e 0 e b s B
B DON [PJIRJE.(3) 2 BRid H RS0 AL A a8
PIANTRIEAT P LRSS, 1) NERTEREAR 1K 6 ANGedt
hEE N IL KFE R IERONE N 10mL/L, LA
150r/min  [F38 BE AU HE. 23 B HE 5,10,20,30,
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D v 382 W5 2 1 B DON [ JEE.
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LB (B 3)rT LUA H,m-MIER ) L/ F i Ak 53t
%24 10.79emu/g, ik B T HLAA 4L Fe;04 (92emu/g)
11 11.72%, 78 £x AL SR 2 0.3 7emu/g, B 1 A
4.680e. 1T MIEX® fy b 19 F1 4 Ak 58 5 X K
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Fe; 0, J5URi K~ /N 30nm, BN RE1 52 BBEIRAS,
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S(a) A1 4h S 3 WY, P RPORS IR BT 25 1 R G E A
[i],34)°4 Fe.O.C.CI fIN JC %% J6 % /E m~MIER
A MIEX " I ST 93 510 0.47% 26.01%-
69.16%- 4.3%,4.36 %F1 1.87%-29.21%- 62.64%.
2.05%,4.24%.H K 5(b)[) m-MIER H' Fe JC%H
XPS Ei% L, Fe 2pi2 Fl Fe 2ps, FFAEIEZ 8] I
WAHHILET Fe 2pspn ) BRI UEH] m-MIER
N HIREEZREA S 1R Fes Oyl MIEX® T 27 Fe
JGE I XPS FE[E 5(b)] 1 & Fe® 2ps M Fe™*
2p1s (1 T U, 1 B MIEX® Y RGP 8 A &)
A y-Fe,05',

4 m-MIER f1 MIEX"& TR M E A HIIEEAR LLF)
Table 4 Functional group peak proportion of m—MIER
and MIEX® at Cls (a), O Is (b), N s (c) and CI 2p (d)

N5
WSMW ciop
Lot
e

1200 1000 800 600 400 200 0

4iEhe(eV)
3+
(b) F(zp)slzg. Fe 2p|/2
Fe’*sat. Fe 2p™
(2p)3,z

R (a,u)

Fe 2p™2

-PGMA

Fe 2p'2

735 730 725 720 715 710 705
5 hEeV)
5 m-MIER I MIEX"[f] XPS /36 7kt Lk
Fig.5 Comparation of high—resolution XPS spectra of
m-MIER and MIEX® samples

2.1.6  m-MIER Hl MIEX® Lt [HIBURIFLIE 6] L
R ¥5 BET/BJH % ,m-MIER [ bt 3 1H A
40.03m%g, V- % L 2 18.51nm, & fL & N
0.19cm’/g(# 2).[AlI, T-plot EAMAL4 BT 45 B i

7~,m-MIER fL42 E AT 7EN LT N (2nm - <

FL42 < 60nm). Kb A] PLA E ,m-MIER J& T4l

g MIEX® m-MIER R
BE(eV) AC(%) BE(eV) AC(%)
C(1) 28463 30.86  284.74 4.59 c-C
c2) 28611l 2812 28635 3355 C O O€
,C-OH
C(3) 28873 3.66 288.80  29.93 COOR,C=O
M C 62.64 68.07
O(l1)  529.63 2.65 530.14 1.32 Fe-O
0(2) 53121 7.35 531.65 0.6 LI O
0(3) 53212 12.72 532.42 8.21 Cc=0
0(4)  533.13 6.48 533.21 5.86 C-OH,
C-0-C
pryel 29.21 26.01
N(I)  399.49 111 399.24 0.33 -NH,
N(2) 40243 3.13 402.27 4.06 -NH;"
AN 4.24 436
Cl(1)  197.08 1.35 197.23 1.89 cr
Cl2)  198.62 0.69 198.60 1.59 cr
CI(3) 199.90 0.71 c-Cl
Cl(4) 201.66 0.1 ML CI

H1 2 4 7] 401, MIEX ™[ B 22 25 ) O-C=0 It

P m-MIER 51,53 8 12.72%F1 8.21%;N JT
A PR I P R AT S (- NH) R R 3
(-NH;H"®, A m-MIER Hf(-NH; & &0 5 w1
MIEX® H1 [f) %5 5 (3.13,4.06), ¥t ] m-MIER %%
MIEX"® HAT 5 % (1 0] 85 148 e i) S e 2 11 Pt
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Fig.7 Comparison of removal rate to typical nitrogen organic matter of m-MIER and MIEX®
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