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Abstract: Water defluoridation is an urgent need to guarantee the water quality safety and human health. Among several
defluoridation technologies, adsorption method is the technology most commonly used due to its cost-effectiveness and
ease of operation. As a new type of adsorbent developed in recent years, metal oxide nanocomposite, prepared by
immobilizing nano-metal oxides into large-sized porous carrier materials, can keep the high defluoridation performance
of nano-metal oxides, as well as improve their stability and operability. Thus, metal oxide nanocomposite material is an
ideal new adsorption material and has huge application potential for fluoride removal from water. This paper presented
an overview on the fluoride removal performances by different types of nanocomposites prepared by embedding various
metal oxides(oxides of Al, Mg,Zr,La, etc.) into different host porous materials ( macroporous resins , biomass, etc.) , as
well as elucidated their main decontamination mechanisms. Also, the prospects of the development direction concerning
metal oxide nanocomposite for fluoride removal were briefly discussed.
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Table 1 The advantages and disadvantages of different
fluoride removal technologies
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Fig. 1 Mechanism of enhanced fluoride adsorption by HZ0-201
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Table 2 Fluoride removal performances of resin-based
metal oxide nanocomposites

R g R TR

AR EHOR /K pH

H/(mg-g")
HZ0-201"" 298 3.5 Freundlich 134.7
D201-La,0,'"* 333 6.5 Langmuir 122.2
TiP-201"" 293 2.0  Freundlich 33.8
PAA-AL"® 298 2.0 Freundlich 283.5
MCH-La"'" 298 7.0 Sips 136.8
Ti-Zr-D201"% 308 6.0  Freundlich 35.1
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Fig. 2 Mechanisation of fluoride removal by LC—Ce
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Fig. 3 Mechanisation of fluoride removal by MgO—BC

1K 124 mg/g, HABIEAE BB 13 HBRBUMERETC A S 5

YR B ER AR RS, B
7 K R S K 27 4, T FHAEG0K & 8 Ak 1 2%
&, Weichun YANG %5 HJF il i — F i 22 0% B0 gl
KA AL ARG FE I 400K 52 6 W BRI FHSA |, FHSA 1 36
T AR P LT B 22 10 7.49 mYg BTN % 73.43 m*/g. FHSA
FERETE 0 pH YL B (pH=3~10) P EL A K O BR SR
T 86 19 i R I R £ 1T 38 105.60 m/g, 38 55 T4
KA (50.55 me/g) FN2l B TR 7 22 (22.47 mglg) o 3X
S M1 T FHSA Hp i) 220k B SEAIE HE T 9 K kAR 1Y
SRR, B T AR EUA R Y b 2 T BRI R T M HL
LA % 1T 0 D) B I T (AN FR 3 e i i 45 ) RIS 2
HE FHSA X 98025 - 1Y W Bt o

20 00 T 2R P S T UE T4 0K SRR S R oK R
5 £ 2 BN B R, o 5 A R B AR E A
W B 55 HZO—-PP FI X4 J& 49K 52 A W B 35 Zr—La/PP
45K HZO-PP F Zr—La/PP 1 pH=3.0 i} 2 & 31 1
IR AR Y R TR fiB L 8 R 9 A i R W B 4 51 A
31.5 mg/g F132.5 mg/g. Zr-La/PP fEN% 15 5 55 1 i i
PR AZ 5 A IR 2P, Ze—F/La—F 46540 .

S. MANDAL %57 L £F 2 38 Ry A, R 2350 3 1
13K Zn/ALZ RS 4 T8 SRR, il a5 R BT R g ok 2
4 W B R CSLDHs . BiF 58 3 W, 4F 4k 3% 48004 %) 960 2 +
4 W B T 22 N T B R Zn/A LR B4 TR ARk
) J2& CSLDHs WY B 53 611 5 2206 M 90 5 5 Zn/ A2 R X
4 T S A AR o I TR A 3 R4 T S SR AR 2 T
FF 5 15 98000 B8 T A 4/ S 8

AN TR) A Wy I 55 4 i Ak ) A oK 55 TR R 70 % R
B 1 W B e L2 3.



Tk /KA B 2022-10,42(10)

BRI R A e AR T T AR R AR R

R3 AVREERESLYNKE S W B R FIEE

Table 3 Fluoride removal performances of biomass-based
metal oxide nanocomposites

RS AR HEK pH FRen |, BB PR
LC-Ce® 298 7.0 Freundlich 212
PS—7¢121 298 6.5 Langmuir 25.41
MCSBC™ 293 2.0 Langmuir 4.11
MgO-BC' 318 8.0 Langmuir 83.05
ACS-La"" 333 6.0 Langmuir 124
FHSA® 298 7.0 Langmuir 105.60
HZO-ppi® 303 3.0 Langmuir 315
Zr-La/PPt* 303 3.0 Langmuir 325
CSLDHs™" 298 6.5 Langmuir 13.80
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Fig. 4 Mechanisation of fluoride removal by bPEI-HZO/PAN
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