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Optimization of Adsorption of Fluoride Ions in Wastewater with
Microwave Red Mud by Response Surface Method
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Abstract: To optimize the technical method of microwave red mud adsorption of fluorine-containing
wastewater, based on the response surface method (RSM), the influences of three influencing factors
(microwave power, adsorption time and wastewater temperature) on adsorption rate of fluoride ions in red
mud wastewater were established. The influence of each experimental factor or interaction on fluorine ion
adsorption was studied by ANOVA. The results show that the optimum experimental conditions obtained
after response surface optimization are microwave power of 308 W, wastewater temperature of 15 'C, and
adsorption time of 22 min. The predicted adsorption efficiency is 96.83%, and the actual adsorption
efficiency is 96. 08 %. The regression model established by response surface can predict the adsorption rate
of microwave red mud to adsorb fluoride ions in wastewater, and the error is only 0. 77 %.

Key words: red mud; response surface method; fluorine-containing wastewater
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Influences of microwave power and wastewater temperature on adsorption rate
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2.4 RIRBMEHHE

3 e 1 O AT IR A B e AR T A
PR B R 308, 184 W K /K IR 15. 246 C 1)k
BFFESFIE] 22. 206 min, R4 52 B T 002847 00 AL V8 4%
B IE DR 308 W /K il 15 °C L W Bt s (1]
22 min, # M AEAFIHAT 3 YOPATIA S BB SR 3
U471 56 W B 03 4 B ol 95. 7406, 96,40 %4
96.10% , -5 96. 08 % . 5 (B 15 254 K 0. 77 %,

3 i

1) LA U@ O Bk 10 A W0 B X 6 1) FH o 7 iy T
T R AR AR e W B P K P IR IR AT T2

ko W B 2803 Sy e A B b FO(E L ma g il o A S
1o AR A5 B 52 ) B /N (R I B0 D8 ) 25 > W R s
6] = J K I

2) Ze 3ok oy 1 TP A S 0 SR A R AR 1 R < T
T2 308 W /K BE 15 C (W FfF B[] 22 min, i
WAE A 96. 83 %%, 52 bR W B 252 2 96. 08 %6, i 22 1
IO T A 7 P T A AR T LA el R I R R I K
TR T I B HAR2EUN 0. 77 %,

%% X Hk

(1] T AT 8440 & & R KA B T 2052 )], R
B 254 R . 2020,38(11) :196-199.



114 -

H 4 QR (hetp: /[ ysyl.

2023 A5 9

bgrimm. cn)

[2]

[3]

[4]

[6]

(7]

[8]

YU B,REN T,DU X H,et al. Study on the treatment
process of fluorine-containing wastewater [ J ]. China
Resources Comprehensive Utilization, 2020, 38 (11)
196-199.

B 2K R K AL B HE R 2B AR A AT LT .
A LI T, 2020(1) :43-47.

GONG Y S. Study on zero-discharge technology of
fluorine-containing wastewater treatment [ J ]. Gano-
Fluorine Industry,2020(1) :43-47.

WANG B Y, CHEN Z L, ZHU ], et al. Pilot-scale
fluoride-containing wastewater treatment by the
ballasted flocculation process [J]. Water Science &
Technology,2013,68(1) :134-143.

TR/NAR BRI HE L SF R K R IECAR B IR LT .
JeHLER Tk ,2019,51¢12) :6-9,19.

ZHANG X D,ZHAO F Y,WANG Y W.,et al. Research
status of wastewater defluoridation technology [ J .
Inorganic Chemicals Industry,2019,51(12):6-9,19.

T B, AR SR AR AL T P A RO K R Ak B T 1
WEEHE R[] ]. K AL B AR, 2013(5) . 13-18.

ZHANG J H,LI S,LI P,et al. The review on domestic
and overseas adsorption treatment of fluorine
wastewater[ J]. Technology of Water Treatment, 2013,
39(5):13-18.

NAIM M M, MONEER A,

Defluoridation of

EI-SAID G F.

commercial and analar sodium
fluoride solutions without using additives by batch
electrocoagulation-flotation technique[ J]. Desalination
and Water Treatment,2012,44(1/2/3):110-117.
VEER IR R I8 0%, 45, CaCl, 540K SiO,- R ik 1R
BB IR RN A B K K LT DL Ak TR R, 2018,
38(6) :641-645.

XU D C,ZHONG C Q,ZHU T T,et al. Treatment of
high fluoride-containing wastewater using CaCl; and
nano SiO,-polysilicate aluminum ferric composite
coagulant[ ] ]. Environmental Protection of Chemical
Industry,2018,38(6) :641-645.

ALIASKARI M., SCHFER A 1. Nitrate, arsenic and
fluoride removal by

electrodialysis from brackish

groundwater[ ] |. Water Research, 2020, 190: 116683.

[9]

[10]

[11]

[12]

[13]

[14]

DOI:10. 1016/j. watres. 2020. 116683.

BARATHI M, KUMAR A S K, RAJESH N.
Aluminium hydroxide impregnated macroreticular
aromatic polymeric resin as a sustainable option for
defluoridation[ J ]. Journal of Environmental Chemical
Engineering,2015,3(2) :630-641.

R RE o — R L B S AR VR WAL G A R L BIE T
PERET]. mEme R 4R . 2020,39(1) : 150-155.

ZHANG L X,GAO Y Q,HUANG ] H,et al. Research
progress on resource comprehensive utilization of red
mud[ ] ]. Bulletin of the Chinese Ceramic Society,2020,
39(1):150-155.

EWE BRI, B A S TR 2 FLR0IR R U8 TR B
R g S RAELT ], A 6458 QR FRAR 43, 2016 (8)
70-73.

WANG H R,LE THI Q X,JU S H,et al. Preparation
and characterization of new porous granular red mud
adsorbent material [ ] ]. Nonferrous Metal ( Extractive
Metallurgy) ,2016(8) :70-73.

P BRI IR FE AL 4 D TR AL SR R % Fe-Al A&
LR T2 0] B A FI R, 2019(4) 1 117-121.
GUO Q, CHEN S W, ZHANG ] H, et al. Study on
preparation of Fe/Al-base flocculant from red mud by
microwave [ J ]. Multipurpose Utilization of Mineral
Resources,2019(4) :117-121.

B B35 00, 00 rh L o S PRI o AR 08 I K v
BiF 25 BRI WE e L) ] 8 A 42, 2022, 41(5)
465-470.

TIAN Y, KANG Z S, LIU Z K, et al. Removal of
fluoride ion from wastewater with microwave modified
red mud[J]. Hydrometallurgy of China,2022,41(5):
465-470.

FR EE R/ AR ML v B BBD #i CCD 7R
AL F AL £ B Ak 58 T M ) o5 25 AR b i LR LT DL 3R 4
R4 ,2018,12(9) :2502-2511.

WANG G, WANG X, SONG X S, et al. Comparison
between BBD and CCD in response surface
methodology to optimize preparation conditions of
chitosan [ J J. Chinese Journal of

Environmental Engineering,2018,12(9):2502-2511.

mercaptoacetyl



	有色金属（冶炼）2023-09目录.pdf
	有色金属（冶炼）2023-09正文.pdf

