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1) EERCHIEAL: B 74~150 pm FIRER A 6 mol/L
M ERRR mIELL, BfEEBE R, 7ETERAE 120 C
BEFME T TR 120, BATRECAAAEH.

2) AEALEER M4 T 250 mL (1 B H
B 100 mL FHR, 10 g & FRER . 10 mL Z A7)
3-WANEE = OIS, 78 75 C TR ERBERE 120, &
FLEE ARG R . RS . CERMRIESE, Bl S 7R
80 C FEZ T4 24 h, BEILMEER.
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K¥EZ, 1 g NN-"3 3k % (DCC), JHNHELT,
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AKIRIEGEE, B RO S 2 R LA
[F491k, 76 30 C N AZ TIRMABNEM 3,5- ZiHEK %
% 5 D serkfie o

1.2 L5
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TR IS E D RERES, 1T pH v ME
BEATIR B BR AR, LD ZRAR WA 1 R,

Laand Al
mixed solution

3,5-Dinitrosalicylic

Adsorption removal of ~—acid modified silica gel
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Waste liquid
—containing
aluminum

Lanthanum ion  Silica gel Solid-Tiquid
solution after aluminum separation
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Fig. 1 Adsorption aluminum removal process of functional

silica gel
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Fig. 2 Ultraviolet absorption spectra of DNS at different pH

values
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KK MIRAE pH=2 I E4E 216 nm. 334 nm BN,
BEE pHE 3G N, FA1 216 nm AT I8/ 215 nm
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Fig. 3 Variation of absorption peak wavelength of DNS

solution at 334 nm with solution pH value
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Fig. 4 Ultraviolet absorption spectra of DNS and AI** mixed

solution at different pH values
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Fig. 5 Variation of absorbance of DNS and AI’* mixed

solution at 323 nm with solution pH value
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Fig. 6 Ultraviolet absorption spectra of coordination ratio of
DNS vs AI* by equimolar method
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Fig. 7 Variation of absorbance of DNS and AI’" mixed
I

solution at 323 nm with concentration ratio of DNS vs A
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Fig. 8 Ultraviolet absorption spectra of DNS and La* mixed

solution at different pH values
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B 8 A%, 0.1 mmol/L 3,5- —fitFE/K%iR 5 0.1
mmol/L La> /£ pH=3~4 [\ Py, FIRAERI S
B A2 AR ST TG B S0, i B AE iR BE 2% pH
EUEN La’'5 3,5- KR I S BE 114855 4
TRV pH fE H 4 4RZ234 KIS, SE#T7E 366 nm AL H
g, Rk, pH EAT 4 5 3,5- WK BRS La’
BC AL SERE T SR 1Y B

B pH {EXF 3,5- h3Kk RS La¥ B e Rk
ITREREAT M A, La® 1R B R RE XoF I 2 1) 1 1) 4% 3
HABKMFEm . 5250 [F ) FH 58 A0 7 e B o6t
pH=3.5 T 3,5-“H3/KMIRE La’ leh & Mk1TiF
F, 3,5- HHAKHRIKEEE E N 0.1 mmol/L, %
TR L2’ WREE, WS (8 SR Ao e e B T iAo
TR, DLESREE . 2% pH R 3,5- H%KmRIE
NEW, BT RwE 9 B,

0.150
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— 2mmol/L
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Lo i
Fig. 9 Ultraviolet absorption spectra of DNS and La®" mixed

0 L
250 300

solution at different concentration ratios

HFE 9 AT, pH=3.5 45 F, B L’ IR
#mn, 3,5- KRR La® VR A AT 299 nm.
364 nm A B IS4, FE EIRSOIE 1 E R La®
VR PEE B INTTIE R, BRI K La YR A R I BLF)
i s
2.1.4 35-ZREEKMIRS AP, La¥ IR A IR AR

S PRI 5T

H_EIRRT AR, 3,5- 3K MRS AP, La®t
HRER LR RN, LB RE AR ES, it —
HHERPIMEIRE TS 3,5- KR AL N
B, SIS HFFHER A OB EENT pH=3.5 & 3,5-fif 4
KRS APTLA R La’ WS RE T AT o0 . i il
pH=3.5 [f] 3,5- “HH3KER . Lo fl APR AT,

¥ 3,5- AHEK IR K AP PELE E 9 0.1 mmol/L,
AWV La® WREE, BSR4 T
XHAERCEEATRLN, DA, 5% pH fEHRY 3,5- 2k

KGRI NS, e R 10 Fios.
0.345F —1:1:10
0.276 —1:1:20

1:1:10 —1:1:30
0207 ——1:1:40
—1:1:50
0.138 —1:1:60
” —1:1:70
£ 0.069 § —1:1:80
—1:1:90
0 hy A
-0.069 N\
-0.138
-0.207 - : ,
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10 3,5- RSk ER . AP RI La* VA RE La’ W AR AL,
ISR SR O 1
Fig. 10 Ultraviolet absorption spectra of DNS, AI** and

La*"mixed solution at different La>* concentrations

XF LG 6 51 10 BT, TEVR -GN &AM IO
TEAE 323 nm e A7 ARSI g AL 5 3,5- AR K
MRS AU RSN FTE R AR SO WA . B
La’ WRFERIIE K, TRlicid I mFe, {2 La® IREETE 9
mmol/L Y P, 58 /MR USCES A W S VA O TR A A% 5 )
TEZJEE AN T ER A 3,5- E KBRS AP IR,
SN, TR AR La¥ WK E N APRER 90
%, UEITEVAR pH=3.5 &M T 3,5- kMRS
APTHIBLAIBE SR T 3,5- K MIR S La® (L AL
BEJ1. (HSEBEE L WREMF S, La'5 3,5- At
KRB BE S B T AP 3,5- 3K
Rl AC AR

2.2 pH xt 3,5-ZHEE KGR R IR M B L 5%

BE B9

R 3,5- A A K R s e R B e 7
WEFCRT AN, pH EXT 3,5- s 3 7K A R el P He e W P48
BT HIRE I B BRI . S2a0 4 B 50 mL AR
] pH 1B APV E Y 0.1 g/L La> W JE 9 27.8 g/L )
W, BN 2 g 3,5- KR REIRAE 50 C W
14 h, PR Rl 11 fros.

I 11 7740, 78 pH=2~3.5 TN, BE%E pH
ERE N, TSR AR EEARWIE /N, T La™
FEARR B IR . AW pH 1 3.5 1, AP R
Hid 90%, 1 La’ JLPFAHR K. B4k a I
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N
\]
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[ee}
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Al

Fig. 11 Effect of pH value on adsorption and separation of

Ju—
S

rare earth and aluminum by DNS-modified silica gel

23 35-ZHHEKGRERAEN S BEHLISHEER

B0

3,5- A3 AR v R S B B AR AE
JEAB BRI, FILIFRIREH T 3,5- K
PRI T B 4y B 5 AP R B . 4D
# 50 mL pH=3.5 ) AI** (0.1 g/L). La*" (27.8 g /L)
TREVERL AR R 3,5- KRR et Rk e
7E 50 C WL 14 h, S5 A0E 12 iR,

A 12 7T40, B 3,5- 3R K AR TR I F &
BN, APTEBRERAWIE K, 4 3,5- A K ERRER

100
10.8
90+ -
X X
P 0.4 3
£ 80 E
E . 0z
g [E—. g
5 70 5
& &
= 1-0.4 3
60+
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A

Fig. 12 Effect of amount of DNS-modified silica gel on

separation of rare earth and aluminum

&R 2 g i, AP RBRFHT 90%, 1 La* 452k R
N0, 4RGN 3,5- A KRR F R, AP R BR
RIEINEN . I, B E AR R FH N 2 g
IS B AT 1 2 B BRI ALY
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75 50 CRREATIRG W, Frg s Rank 13 P
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Time/h

13 3,5- IR KRR TS ME RE R it AL 2 772 i 2%

Fig. 13 Kinetics curve of adsorption of AP by DNS-

modified silica gel
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Fig. 14 First-order kinetic equation fitting curve
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Table 1 Adsorption kinetic parameters

Actual equilibrium First-order kinetic equation

Second-order kinetic equation

adsorption/(mg'g”")  O/(mgg’) K,/min”" 0,/(mg-g ™) K/min™" R
2.965 2.999 0.00436 0.92856 3.363 0.0018 0.98813
sool BB, 2T EARAE R L ERELT, WM
TEIEH, 25 R,
400
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< 300 |
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Fig. 15 Second-order kinetic equation fitting curve
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Removal aluminum from RE leaching solution using
3,5-dinitrosalicylic acid modified silica gel

YANG Yang', LI Jin-hui', GAO Yan?, XU Zhi-feng', WANG Rui-xiang'

(1. School of Metallurgy and Chemical Engineering, Jiangxi University of Science and Technology,
Ganzhou 341000, China;
2. Henan Institute of Metallurgy Co., Ltd., Zhengzhou 450053, China)

Abstract: In view of the high content of aluminum in leaching solution obtained by ion-adsorption rare earth mining and
the great influence on the subsequent separation of rare earths, silica gel as the basic material was modified with
3,5-dinitrosalicylic acid (DNS) as the organic ligand through chemical synthesis, which was used for adsorption and
aluminum removal from leaching solution of RE. The results show that when the coordination ratio of 3,5-dinitrosalicylic
acid to AI*"is 1:1 , the solution pH value is 3.5 and the amount of the modified silica gel with DNS is 2 g, the AI*"
removal rate is over 90%, and the RE loss is 0% nearly. The results of UV spectrum analysis show that AI** can form a
complex through replacing of H' on the hydroxyl group of the DNS, which achieves the separation of AI’ and RE*.
According to the study of adsorption kinetics, the adsorption of aluminum ions by modified silica gel with DNS conforms
to the second-order adsorption kinetics model, and its R* is 0.98813.

Key words: rare earth; aluminum removal; 3,5-dinitrosalicylic acid; modified silica gel; selective coordination
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