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Fig. 1 Electrospinning preparation process
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Fig. 4 SEM image of the membrane
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Cross-sectional thickness, mass per unit area and nitrate electrosorption curves of NSRM membranes at different
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Fig. 7 Changes of nitrate removal efficiency and adsorption capacity per unit area under different conditions
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Fig. 8 Ion removal efficiency under different mixing conditions
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i, LS s B . Fh R 8(d) BT UL, T fiE R AR v *k2 TRBEEHGTETFRUARKME
EERAI . VWP SRR TR E R L, MR Table 2 Adsorption capacity per unit area of ions

) . under different mixing conditions gm?
BT AR N, 75 R B T H A A ‘
HFRG HCrRg S0 RA

RIS, FRBEML 423, CIAlik NO;:M

2.09. NO, F NOo, ¢ ‘No, / S0%

N _ _ 0.5 2.73 1.29 2.52 2.81 2.60 4.19
Kl 9(a). Kl 9b). &l 9(c) 45l F. CI',
1 5.74 1.35 4.70 2.25 4.92 3.70
- = =b N=|
NO,~ 3 B &5 4 A [a] Vi 5 LU (TR & BsF 7 ok £ it
N o B N 2 10.83  1.22 9.14 2.05 9.48 3.51
28, AL, M F:CINO, 4309 R 1:1:1, 1:1:2 A
10 - 1.0
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0.6 - 0.6 F
< 192
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S o4l 04}
—a F ——F
02t o o 021 —e<CI-
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08 0.8}
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0 1 1 L L L L ) 0 1 1 1 1 L L )
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I S ) Amin W BR8] /min
() F:CLANO; =1:2:1 (d) NO; 1802 :PO=1:1:1
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o o4t T 8F
g g
o0 o0
w3 2.68 & or
= =
= % 265
jﬁ 1.10 g -
'r 2 1.08
A N7
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Fig. 9 Removal efficiency of nitrate and adsorption capacity per unit area under multi-ion mixing conditions
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1:2:1 0, MFRARBS T 0 LB R i, ik F3 RMNSRMRHIEEZBEFREERE
~ e Table 3 Removal efficiency of multi-ion mixing
81.2%. 81 'l%ﬂi 705% 1:&?; ¥l 9(e)~(g) i{i i before and after adding NSRM membrane %
TR B ek, i PR AR 5 - BRI A G o 5 A g
) 3 h NSRM

BT 4G 3 PN NSRM T S £ 8 1 F:CI'NO,

F Cr NO;~ F7 Cl”  NO;

A LR RTA, InA NSRM iR 5,

1:1:1 3039 4091 49.02 5557 70.70 81.19

BB T LR A e, HNO, iR %R
BT 2. U] NSRM RS N 5 X Al ik £h
HA BB B 9d) KRR AR

1:2:1 27.11 3971 -43.66. 46.62 66.06 70.94
1:1:2 3644 5136 57.66. 60.04 7454 81.11

5 A o A A R S SRR 2o T L
NO, ™. SO, PO, 7 [l — i A ¥ rh 1 W fift 23 43 ‘
WK 55% . 59.7% 1 51.2%, JoWI 255 e
XA FAN 2 B 7 1R R BRSCR A e itk — 2P
2.5 THER RN K BRIR IR HEN

T 10 Ay 1iF§ 12 W B Dt B2 o 7 A R i, T
WKBR, A T BH R 10 i) SR A A B AR A
B Sl FEE R JZ o H ] 5(a) 7 Zeta B A AT
A, NSRM R [fiay i HL, 3D T BH S 0 bt NO® (I © F- €507 Nat
AOHERE , RIS 32w 7 W BTS2l g, o A A ) X
HLZ T INAR 2 s 454 FTIR &I NSRM fiE fir B 10 FHERELE IR AR RIEE
M E L Ol e e L A, AR R S e ) e Fig. 10 Schematic diagram of selective nitrate removal
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Preparation of selective composite electrode and its performance on nitrate
removal
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Abstract In this study, the strong base anion exchange resin(IRA 402) doped nitrate selective removal
membrane (NSRM) was prepared through electrospinning. Scanning electron microscopy, Fourier transform
infrared, and Zeta potentiometer are used for its analysis and characterization. The effects of spinning time,
operating voltage, circulation flow rate, nitrate initial mass-concentration and coexisting ions on the NO;~
removal performance were investigated. The characterization results showed that the surface of the NSRM
membrane was rough, porous, and positively charged. The presence of C=N, C(O)NH and N-H groups on the
membrane promoted the preferential adsorption of NO; . The results of electrosorption experiments showed that
the NSRM membrane produced with a spinning time of 3 h had a best performance on NO, removal, with a
nitrate removal efficiency of 88.17% at an initial mass concentration of 50 mg-L™', an operating voltage of
2.0 V, and a circulation flow rate of 100 mL-min"'. Under the multi-ion mixing conditions, the NSRM
membrane had a good selectivity for F-and CI, a partial selectivity for SO,*, and a poor selectivity for PO,
where the selectivity for NO,” was 4.23 and 2.09 when the mass concentration ratios of NO; to F~ or CI”
substances were 1:1, respectively.

Keywords electrosorption; nitrate; composite electrode; selective removal
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