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ABSTRACT Chlorite and other disinfection byproducts have been listed as carcinogens by the International
Center for Research on Cancer. The effective treatment of chlorite is imperative for the drinking water purification
process. A series of Non-woven fabric - ethyl methacrylate trimethyl ammonium chloride - nano aluminum oxide
(NWF-g-DMC@ALO,) adsorbent materials were synthesized using the pre-radiation grafting - embedding reaction.
In this study, water was used as the solvent to systematically discuss the effects of adsorption dose, monomer
concentration, and other factors on the weight gain rate and subsequently evaluate the effects of different weight gain
rates, embedding rates, and solution pH on the adsorption rate to obtain a complete static adsorption equilibrium
curve. Infrared spectroscopy, scanning electron microscopy, thermogravimetric analysis, and X-ray diffraction
analysis were used to characterize the structure and adsorption properties of the synthesized samples. The results
showed that the weight gain rate was the highest at a monomer concentration of 40 %. The adsorption rate was the
highest at an adsorption dose of 100 kGy, embedding embedding amount 4 %, pH of 2, and initial concentration of
10 mg/L. The chlorite removal rate of the NWF-g-DMC@ALO, adsorbent was 89%. The new adsorbent is expected

to be extensively used in the purification of drinking and industrial water.

KEYWORDS Non-woven fabric, Nano-Al,O,, Preradiation grafting-embedding, Adsorption, Chlorite
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Fig.6 Influence of different factors on adsorption rate:
(a) relationship between monomer concentration, absorbed dose and adsorption rate; (b) relationship between the amount of
nano-Al,O, embedding and the adsorption rate; (c) relationship between pH and adsorption rate;
(d) relationship between initial concentration and adsorption rate

K 6 (b) J2& W W71 & A 100 kGy B4R ik Ry
40%- V. 5 IR TR W 4R W FE S 20 mg/L In A (1 94 2K
ALO, & AN [F I, B i W B3 76 2 h Y ARk R 5

M 6 (o) R LUE L, A 45K ALO, & &N
4% I AR VBB 3 d v » BV PRS ICR B 2 — RO )
K ALO, L P58 iy, of MV SR AR F) I B SR ek

030202-7



WA A SR T2 % 2023,41:030202

{5 T 9K BURL 1) 75 Bk =y , DMC PR (1) e A e o
TR, FEUBARW AR A G, I AE S 808 4% B
T B0 AL HE B 5, SR A R I P 208 R A

6 (e J& W U 75 5 A 100 kG~ B IR B oy
40% 1 9 K KL 25 5N 4% TP SR SR VT 4R vk
A20 mg/L B, 85 pH 43518 12234 J5 T Bt
2 h iy ZR 5 00 AN 6 (o) ] LA HY, pH oA 2 IS
W o 2 dz vy 5 DAL IEL , 6 T8 B IR 815 pHL Ay 2 T8 B 25 2R
Ut o

6 (d) 2 W Y 571 & 9 100 kGy 544K W R
40%- gIK ALO, 5 ol 4% A5 1L T il 2% (K B b £F
Yt , 7F pH N 2 BF , W SRR R W0 46 W JE 4 G N
10 mg/L .20 mg/L 130 mg/L i}, W B 2 h Jim Wz B
RGO HE 6 (DT R A H, 24 SR £ 4]
UERFE R 10 mg/L I, W B 28 m) DLk £ 90%.
27 EREFHTRERSIRH

FEWR G A 100 KGy ~ BRI N 40% (0 1
N 4% pH N 2 IR 29 10 mg/L B, % B 5
FEAE EILSEPE RN 0.1 g 21 4ERE B R 5 T
FHICTRAE2 h N B FR AR5 DL WL 7 W] LUE

FERT 1 h WP R LT 2 E 2 BT, 5 1 h IR B
AT, B 20K B 89% 1R B 2R . 18] 8 S NWF-g-
DMC@ALO, " Bt 771 1) mT fie 5 B it B ALl 1) - NWE-
g-DMC@ALO, W B FIE /T 7E NWF A £ ({4 2L
B 8 1 i 3R b, B2k DMC A 1050 W2 SRR AR 1
BT ASHE R, SRR 4K ALO, K T S BRAR (175
HL IR B FH 5 AATT I8 380 B L R Ak = BBt o T30
SR ERTE RN S E RV T 25 5 W, 1% bt
L e IS B VS 1) B IR 55 & g Rk
JRHEE.

90}
u
/I/
L]
85) —
. 80
X
o 75)
o
570
s
5 651 /
(%)
k=]
< 60} /-
55}
50 1 1 1 1 ! 1
0 20 40 60 80 100 120

Time / min

S AN EEST RSP

Fig.7 Relationship between the adsorption rate and time

nano-ALO,

8 NWF-g-DMC@ALO, W 771 F¥ AT e 95 B Mt B AL At 1)
Fig.8 Diagram of possible adsorption and desorption mechanism of NWF-g-DMC@AL,O, adsorbent

A SCEE R R #h 1 2B T AR A R A
%4 T NWF-g-DMC@ALO, W B A4 81, 4515
T B AR PR 2 A BRt BT AR P AT AR O RAE IR [
R I, 78 943 em™ b5 - N (NH) , ¥ W% i 0 , 76
1755 em™ AL H - C=0O IMRSciE , 7E 1 184 cm™ AL HIIR

—C—-O-C - [y ML g U , 3% 48 1] LA 3 B DMC J 2 4%
BT NWF L WXRD B 3SR LUE H, BeAd e 1) h 28
5 R B R I (0 H B TR TR P 0, (EL SR D5 , B
HEZK ALO, J5 HI 4 4E1E 45° 5 67° 4 tH B T Rl g K
ALO, [FIFE U, R B B D)4 B 3 . TG 40 M B 7 %
BUG BT 40k A AR T IR NWF , 225 1 5 vk 4%
Him TR NWFE /1, BB T DMC 8 5eD, H 492K

030202-8



T AR TR SN R 6 HVE ) 4 NWF-g-DMC@ALO, W Bt 751 o Hox 7 SRR 6 ¥ 25 B

ALO, L 1%, Th - SEM AT LAJBUK A 550, T W Hh A 22 2]
NWF 4% 5 NWF 4257 6031 NWF 3R T 15 Ot .
W o S 36 S 3, 75 IR W) O 100 kG « BRAR IR BE N
40 % ELHE A 4 % pH N 2 W 4R K E N 10 mg/L
i, NWF-g-DMC@ALO, W Bt 751t 5 2% 751 &1l 7= 42 30
ST 5 11 W B 236 f Tk 89% o 122 W Bt 751 EL A7
B DA S S A T 5 7V B 7 AR I R ) S
fii £ ThRE -

EETRAEH FTALRETAXWHARERR
ST R e T R T AR TAE # NWF-g-DMC@ALO,
I 7 B ) & 2 R = T R T NWF-g-DMC@ALO,
WM A AR TAE; FHEW TR T NWF-g-
DMC@ALO, % [ff 7| ¢ T & 8. 2 By R Mt TAE; £ %
R AR TR AT A R HKIEHAT T AT HEE IR
EETRT XERE  MAEHFHEREZA AT Z
W SR AR BTR R

RPN

1 Qadri R, Faig M A. Freshwater pollution: effects on
aquatic life and human health[M]. Fresh Water Pollution

Dynamics and Remediation. Singapore: Springer
Singapore, 2019: 15-26. DOI: 10.1007/978-981-13-8277-
2 2.

2 Bhattarai K R, Bhasin D M. Water pollution is the main
problem for human health[J]. Journal of Algebraic
Statistics, 2022, 13(2): 2812-2817.

3 Jalil M F A, Hamidin N, Gunny A A N, et al. Potential
risks assessment of trihalomethanes in drinking water
supply[J]. Journal of Water Chemistry and Technology,
2021, 43(6): 468-474. DOI: 10.3103/S1063455X2106
0060.

4 Zhong X, Cui C W, Yu S L. Seasonal evaluation of
disinfection by-products throughout two full-scale
drinking water treatment plants[J]. Chemosphere, 2017,
179: 290-297. DOI: 10.1016/j.chemosphere.2017.03.103.

5 Helte E, Sdave-Soderbergh M, Ugge H, ef al. Chlorination
by-products in drinking water and risk of bladder
cancer —a population-based cohort study[J]. Water
Research, 2022, 214: 118202. DOI: 10.1016/.
watres.2022.118202.

6 Qi M H, Huang L J, Xu X F, et al. Synthesis of chlorine
dioxide stable solution by combined reduction and its

decomposition kinetics[J]. Nordic Pulp & Paper Research

Journal, 2020, 35(3): 342-352. DOI: 10.1515/npprj-2020-

10

11

12

13

14

15

16

030202-9

0008.

Akhlaghi M, Dorost A, Karimyan K, et al. Data for
comparison of chlorine dioxide and chlorine disinfection
power in a real dairy wastewater effluent[J]. Data in
Brief, 2018, 18: 886-890. DOI: 10.1016/j. dib. 2018.
03.117.

Cheema W A, Kaarsholm K M S, Andersen H R.
Combined UV treatment and ozonation for the removal
of by-product precursors in swimming pool water[J].
Water Research, 2017, 110: 141-149. DOI: 10.1016/.
watres.2016.12.008.

TG, MERAL, B AR . AENE O K SRR 2R )
FE[J]. Bk 5 @ B, 2011, 27(7): 775. DOL: 10.13329/j.
cnki.zyyjk.2011.07.011.

DING Xiaoyan, YANG Jinghong, HAN Donghai, et al.
Determination of chlorite in drinking water[J].
Occupation and Health, 2011, 27(7): 775. DOI: 10.13329/
j-cnki.zyyjk.2011.07.011

2%, BT, BB . R ACSE I FUBE R [D]. 2
#r, 2005, 2(5): 383-385. DOI: 10.3969/j.issn. 1672-2809.
2005.05.019.

CAI Hu, MAO Ruifang, PANG Yun. Research progress
of chlorine dioxide[J]. Drug Evaluation, 2005, 2(5): 383-
385. DOI: 10.3969/j.issn.1672-2809.2005.05.019.

Gordon G, Slootmaekers B, Tachiyashiki S, et al.
Minimizing chlorite ion and chlorate ion in water treated
with chlorine dioxide[J]. Journal - American Water Works
Association, 1990, 82(4): 160-165. DOI: 10.1002/j.1551-
8833.1990.tb06947 x.

latrou A, Knocke W R. Removing chlorite by the
addition of ferrous iron[J]. Journal - American Water
Works Association, 1992, 84(11): 63-68. DOI: 10.1002/
j-1551-8833.1992.tb05883.x.

LiY, Xu T F, Cui C W, et al. The adsorption of chlorite
and chlorate by calcium carbonate in a drinking water
pipe network[J]. Desalination and Water Treatment, 2015,
53(7): 1881-1887. DOI: 10.1080/19443994.2013.856347.
Sorlini S, Collivignarelli C. Chlorite removal with
granular activated carbon[J]. Desalination, 2005, 176(1/2/
3): 255-265. DOI: 10.1016/j.desal.2004.10.030.

Ding L, Zhu Y H, Jin X P, et al. Removal of chlorite from
aqueous solution by MIEX resin[J]. Desalination and
Water Treatment, 2017, 77: 264-273. DOI: 10.5004/dwt.
2017.20846.

Wang J, Wu Y T, Bu L J, et al. Simultaneous removal of

chlorite and contaminants of emerging concern under UV



WA A SR T2 % 2023,41:030202

18

19

20

photolysis: Hydroxyl radicals vs. chlorate formation[J].
Water Research, 2021, 190: 116708. DOI: 10.1016/j.
watres.2020.116708.

Fu J, Lee W N, Coleman C, et al. Removal of
disinfection byproduct (DBP) precursors in water by two-
stage biofiltration treatment[J]. Water Research, 2017,
123: 224-235. DOI: 10.1016/j.watres.2017.06.073.

Lee C G, Alvarez P J J, Nam A, et al. Arsenic(V) removal
using an amine-doped acrylic ion exchange fiber: kinetic,
equilibrium, and regeneration studies[J]. Journal of
Hazardous Materials, 2017, 325: 223-229. DOI: 10.1016/
j.jhazmat.2016.12.003.

Bhatnagar A, Sillanpdd M. Sorption studies of bromate
removal from water by nano-ALO,[J]. Separation Science
and Technology, 2012, 47(1): 89-95. DOI: 10.1080/
01496395.2011.606866.

LiYS,Li TT Song X F, et al. Enhanced adsorption-

030202-10

21

22

photocatalytic reduction removal for Cr(VI) based on
functionalized TiO, with hydrophilic monomers by pre-
radiation induced grafting-ring opening method[J].
Applied Surface Science, 2020, 514: 145789. DOI: 10.
1016/j.apsusc.2020.145789.

LiY S, Qin J T, Han Y, et al. Controlled preparation and
highly photocatalytic activity of portable MCC-g-
GMA@TiO, photocatalyst by pre-radiation grafting-
embedding  method[J].  Applied Catalysis B:
Environmental, 2017, 218: 101-110. DOI: 10.1016/].
apcatb.2017.03.083.

Farooq W, Hong H J, Kim E J, et al. Removal of bromate
(BrO,") from water using cationic surfactant-modified
powdered activated carbon (SM-PAC) [J]. Separation
Science and Technology, 2012, 47(13): 1906-1912. DOI:
10.1080/01496395.2012.664232.



