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Molecular Sieve for Defluorination of Zinc Sulfate Solution Prepared From Fly Ash with Si-Al
Ratio Adjustment
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Abstract: Currently, there is a shortage of zinc concentrate, and most enterprises use secondary zinc resources. However, this results
in high fluoride content in zinc sulfate solution, which greatly affects the electrolysis process. Adsorption method is commonly used
for defluorination. Fly ash contains abundant Si-Al resources, which are very suitable for preparing molecular sieves. Molecular sieves,
as excellent adsorbent materials, have great application prospects in the defluorination of industrial zinc sulfate solutions. In order to
achieve the utilization of fly ash, X molecular sieve was synthesized from fly ash and used for defluorination of industrial zinc sulfate
solution in this experiment. Selecting a four factor three-level orthogonal experiment to synthesize the optimal adsorbent, the phase
composition, microstructure, and surface element distribution of the molecular sieve synthesized from fly ash were characterized using
SEM-EDS, XRD, and other analytical methods. Finally, single factor adsorption experiments were conducted to analyze the

defluorination performance of the synthesized adsorbent under different adsorption conditions in industrial zinc sulfate solution.

Keywords: fly ash; molecular sieve; fluoride ion; adsorbent

51E

R AR A'E 2 38 [ 24 i TSR AR 1) T i 4 R 5 )
2 ZRO IR CASE TSR 7 3RACHE, Ao A 3 B,
[N R RS N RU N TIBE R BTy (P R Sristidant: L LRI 95
R B, IR R 5 AN T s At
YR A A BRI R AR A,
PRIV M BRI R R RS R R 54y
T A A AL R TT SR AL, T LA 9 7 0 ) JEURER
U5, FE AR B R ek BE U5 AT DLRRAIR 40% 72 A7 (R BAS
A RS A PR R A 3 T DA SR IHET, B
WEs R TR RRNRERL BoRmiEPett, %
A IS RSEE RIS AR R R R AR
SIEAT 2 IR JCHAEAE R R A R )2 X
it DA, SRR R AR RELL, T LA 7370
fLAE FLETHICL LR ITERT, AR AN 7> Bk fE,
T P A0 TR R e B IR 2 OB FE A

H AT R 2R B LIRS T ZRBONE, (HE, 1Tk
BEAED 7 BRI BT A, K2 Bl T ande rotd — IR EE 3%

34

VRIS o SRR PR 98 A AU B S s 2L 0 AE IR R PR
RS, SECEALRE T, BB R TR
BEMTASAR 1 BARR AR T O AR, (EAS IR B S AR
T R R B T A ARG, 3 BORBR DR, 0 7 AR,
AR AL, [FINEERIROC BTN AE, IR &R, &
A FEAN AN, JEEA VIR SR E . K, B
FRPF IR TR AR B [ P AN FE 34 o MV BRIR BT
JuaR I NE A DT BT ACHuE LS. 7
FERZ, EHSHRRNVE, WNHEE THEREC, BER
e, A A, TOEAE TR M. ik, 5
FRILAAT AT T2 S g R R B A Ut FRC ) ol R RS
iz —o AT HANTT%, WRER T RA T kTG %s,
FRAAR LA L $ A T B A0l AE TV TRBR FR v VA il S A 2
LR IZ o DR, S B L VR o) e R A 4 70,
TR TAVBR R AR, U RS R

VR BT T Bl T IR N BB S AL 5 A8 A
Jot, ANIRIZEL 53 1R 43 - S0 T M AR R B AR Hh 0 T TR
B 25 A B e b 25 SI 6 DR 300 201 s ] 4 e R RO R 3K

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



FARBHEDIZE 2024 55145 55311
Natural Science Research.2024,1(3)

Q)’* VISER

AMXAT DLAPRY R AK I 25 R AR AR B AR , 38 mT DU L
i 2RAL TR A AL SRR S RIS 2% . R, SRk
PORGEAER R, WA, oME A EEER Y,
Xt FARREBHIRA ]  FRER A . b ] R v B e
FH PA KB 22T T B AR ISR

1 KI§
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AT (NaOH, FoIRD. 48FREN (NaAlO., Hep).
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[ 78 iR A, PR B L REER L (10 1,741 ¢ 4.
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60min. 80min. 100min), pH{& (pH=1. 2. 3. 4. 5. 6),
W B AR mF (5g/L. 10g/L. 15g/L. 20g/L) LA KW Bt i
JE (20°C. 30°C. 40°C. 50°C. 60°C) &M 2%t #ETE
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BEAT IR 08T, SRR N 5° emin o SRAIR S
LA X SR AETEAX (SEM-EDS, Oxford Xplor) Xi%%
KW TESAN 7345 - LR T AFIFLAZ 704 >R F B 3l bR
TRIFLBR B 43 T4 (BET, JW-BK222) #EATHt. KA
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2.1 [FERIES

WHEIR 3] B R BB R 1 Fow, R RSB 7
B R, AEREIES G R TR, iR e 1. 377,

F1 MEREFERS R (wth)

By | ALO; | Si0. | Na.0 | CaO | Fe:0; | MgO K,0 P50s

KA | 35,37 |48.69| 0.30 | 3.51 | 6.96 | 0.48 | 1.53 | 0.54

2.2 EXRWHH

2 AEH, RN T ¢ 1. TR, MR B4 3 33, 8%,
ARLLPE R, B TR R, REERL e, 7
TIRHIFLAR N, W R o NaOH R/ Ak as
mn R, IR, ERRN S, JE Y NaOH
FEREMEHE T-Om I SUR, 76 NaOH FRINEZET 3g i, MR
RORBRIT o (EREBRIR T 500°CIN, W TFE, BN
TERIRAIET, ki Alef KERRIZ), 4150 1+
S10, 5 ALOs 2 [AI IR EE AL 55, W oK E 1) FHIBT L A
IR AT DA REAR R R I TR A, B S A% I P
Ap, BT TIRRORET . (B E, MU
PRI KAT PR, SN2 5 HR B J5R , MITT S 2010 A il
7K AALIRFESE 100°C LA K 120 CHIWR B AICR 54T -

R2 EXTREAMERESFHMASTFRMER

fg S L o B | A B i | /o R B g+
1 1:1.71:1 450°C 100°C 24.70 2.91
2 |1:1.7(1:1.5| 500C 120°C 33.80 3.98
3 |1:1.71:2 550°C 140°C 16. 30 1.92
4 1:411:1 500°C 140°C 12.00 1.41
5 1:4(1:1.5] 550C 100°C 17. 80 2.09
6 1:411:2 450°C 120°C 16. 30 1.92
7 1:8(1:1 550°C 120°C 16. 50 1.94
8 1:8 (1:1.5] 450C 140°C 11.00 1. 27
9 1:8]11:2 500°C 100°C 14. 00 1.65
2.3 XRD

Bl 1 AR EE LR ORI JE 7 70 XRD P33, A
KRS DRGSR N1 1.7, 104, 18, 1 XRD
P RE 7T DL I i% 2 T-0 10 S1 R0 AL ORI 220 b e v, e
M EZ, WGRETKAE, 13125 T 0% 45 E LU,
FEEREE N 10 17 BT ingest ™, Wi B A H At
PR BE N 22 — 28, Bt DM 730 14 XRD A7 i B vl &
ZHERREE A 1D L7 B9 T B A B B B R
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W i ZemT ik 2 33. 8%, WLt & 3. 98mg/g, XF TALARIRE:
TR RS 1A — 2 MR B R 456 1E 22 SE B0 Uk A
IREES T It AL 4 T 2S5, FRRE T R S A R B 771
TE [F) W B 25 I S b At IR A A R ) O RS8R » i e
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