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1.1 RXFISMEE

SRR . KA REERER [ AL(NO, ) 5 - 9H,0 ] Fl 2-8 % 2 — B R ( NH,-H,bdc ) 1 R 43 #7411,
W FAC AR SR TABR A E]; rk o 87 b BT H B B 2, W T RSO /R BHE A R
B ¥R AE K. D8 Advance B X S 2 R AT (XRD, fEE & 5/ H), Cu Ke 5%k, A=
0. 15406 nm; SU8020 Al 4 HEe ¥ & S A i W it Be (SEM, HARH 28 H]), B EHN 5 kV;
Avatar 330 U B AR 3 217 NG (FTIR,, 3218 Nicolet 23 H] ) ; Zetasizer Nano S F 44 KA & HL A7 {1
(BEE BRI AT ) 5 LC-20(AT) B RO CEL(HPLC, HARHEA ), A3 Inertsil C g
(150 mmx4. 6 mm, 5 pm) , FishAH A EER 0. 12% LR (A 4: 1), WK E N 1 mL/min, iR
FER, BEREE 20 WL, KB K N 276 nm.
1.2 NH,-MIL-53( Al) B9 & B

PRI 0.260 g AL(NO,), - 9H,0 F10. 188 g NH,-H,bdc ¥ T 10 mL DMF 1, 2R FH#+E 15 min 5
T 25 mL WA R R IUR S RN 2, 78 130 ClHEMR AT RN 72 h JF HARBH B EE, 5O,
UOVE IR 78 V5 A 10 mL FHUEE, T 60 CififL 12 h, B050 8, FH RS T 100 C K
ZTHE6 h, 73 68%[ T AL(NO,), « 9H,0]. JLER T LME (%, AIC,H,NOSIHHEA(E) . C 43.30
(43.46), H2.84(2.27), N 26.98(27.11).
1.3 WRHMIsEEE

HERAFRIL DCF ¥ T R 288K B i 6 1. 00 o/ L FRUERE . B 50 mL —E WY DCF I
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bk, ARG sh AR AR R R A (min™" ) | &, FRFEUE R Bl ) A5 18 R o 56 450
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A e g AR (mg/g) 3 b WAL K Freundlich #4L; 1/n IR %K.
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Fig.2 Simulated(a) and experimental(5) PXRD patterns(A), SEM image(B)
and FTIR spectrum(C) of NH,-MIL-53( Al)
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Fig.3 Time profile of DCF adsorption on NH,-MIL-53( Al) (A, B), pseudo-first-order

kinetics model( C) and pseudo-second-order kinetics model (D)
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0.9985, IETHRNAY ¢ 9N 7.360 mg/g F1 9. 662 mg/g, JGH M g (-5 528 (E R, a0 b
T FE A A k5 12 B SR  NH,-MIL-53 ( A1) Xf DCF M R 32 B2 A2/ RS2, W R R 32
22 Fh G A7) 2 T A o A A R B 8 RS D e . ARG B 1 BB 1 R,

Table 1 Kinetic parameters for adsorption of DCF on NH,-MIL-53( Al)

Pseudo-first-order model Pseudo-second-order kinetics model
R q./(mg-g™") k,/min”! R 0./(mg-g')  ky/(g-mg - min’)
0.9664 7.360 0.098 0.9985 9.662 0.0221
222 BMFEL AUIEERINHFAE, XA 80 b
FUAYIE DCF 1M B 7E 4R 75 24 h s ORE DI 2 ol a
& 4 TTLL I, %5 DCF SP-Hvk BERORI, NH,- =~ ol
MIL-53 ( AL) S AL 5T B P MR B o R 4,4 2wt
MYy 74 mg/L B, WEBHREES TAA. % 2 4 S s0p
T Langmuir Y F1 Freundlich £ 8 (R 4515 45 21, 20
Langmuir £ 4 1 41 5¢ R BCH 5, YW NH,-MIL-53 B T
(AL) X DCF 1) W% B 45 T 2 e 30 4 4t 45 5 AR 3R B 43 cs(mg'L")
+ 2 W B Y Langmuir W A 5 s PG HH R AR R Fig.4 Adsorption isotherm of DCF on
Rt R 71. 3 mg/g, H9HAE 68 mg/g W& 19 BL4F. NH, -MIL-53( Al)
M Freundlich #3814 H 2R 19 1/n {68 0.291, 1K a. Langmuir isotherm; b. Freundlich isotherm.
IR g L U Ff
Table 2 Parameters of adsorption isotherm derived from the Langmuir and Freundlich models
Langmuir model Freundlich model
Ge/ (mg - g7") b/(L - mg™) R K n R2
71.3 0.1006 0.962 16.910 3.462 0.933
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T
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EHHh 2~4 YU, MR AR A AR 4 pH {H Fig.5 Reusability of NH,-MIL-53( Al)
KT 4 B}, WA AR F UM RG24 pH H K toward adsorption of DCF

T 7 i, W ORI R R AET 6(B) BT, NH,-MIL-53 (Al) Y% s A (pH,, ) 4 9.2, DCF ) pK {H
g 4,200 MK T pH<pH,, Bf, NH,-MIL-53 ( Al) Z i I s, pH>pH,, BF, NH,-MIL-53( Al)
Fermiay ol . B pH (EAE 2~4 1, Q1E 7(A) iR, WESFRMT A B ZMIER AT, 5 NH,-MIL-
53(AD) FEAEFRELR 7, (H ARG IR IR BN H A i B 1 ¥R 35 5 NH,-MIL-53 ( Al) Hi—NH, Z [8]JE 5%
N—H---O fil O—H---N &5, VA SIARIRZERPAEAE R - HERUWE B T8 )% 77, (45 NH,-MIL-53
(AL X XA TF RN EA BRI it . anl&l 7(B) Fios, 4 pH KT 4 i, B pH>pK B, SUEITIREN
R ER DS, N AR B89 B Ak il b AR sr e f gy, I NH,-MIL-53 ( Al) SR A
BB IE LA, 5 XS BR N Z 18] 7 Ak BARHE R, B S5 RCE ST RN 2 5T i 3 40 B Ay (4 R ik
ARG [RRE, A3 2R N—H---0 ZHAER, R Z B0 - HERRAE A0 7 A — s W Y
BRI SCR LTI R A AS. Y pH (EARZEHE K2 8 B, T NH,-MIL-53 ( Al) 75 5858
PEAE T S EE 2R Y, RGeS EONR RO 2URIREAR.
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Fig.6 Effects of pH on DCF adsorption(A) and { potential of NH,-MIL-53( Al) (B)
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Fig.7 Plausible mechanism of DCF adsorption on NH,-MIL-53( Al) at pH<4(A) and 4<pH<7(B)
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Adsorption Behavior of Metal-organic Framework NH,-MIL-53( Al)
for Diclofenac Sodium in Aqueous Solution®

WANG Xiaobing', SHI Xiuyi', ZHOU Xingjun®, QIU Xiuzhen', LU Wenguan'"
(1. College of Chemistry and Environmental Engineering, Shaoguan University, Shaoguan 512005, China;
2. College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082, China)

Abstract The metal-organic framework ( MOF) material of NH,-MIL-53( Al) was solvothermally synthesized ,
and characterized by powder X-ray diffraction (PXRD ), scanning electron microscopy ( SEM) and Fourier
transform infrared spectroscopy ( FTIR ). The adsorption behavior of the as-prepared NH,-MIL-53 ( Al) for
diclofenac sodium(DCF) was studied in aqueous solution. The experimental results showed that NH,-MIL-53
(Al) had a high adsorption capacity on the target material and reach adsorption equilibrium in 40 min when
the concentration of DCF was 5 mg/L. Furthermore, the adsorption kinetics of NH,-MIL-53 ( Al) for DCF con-
formed to the pseudo second-order kinetics model. Langmuir model and Freundlich model were used to fit the
adsorption isotherms, and the Langmuir model showed a better fit. The experiment of cyclic adsorption showed
that NH,-MIL-53 ( Al) had a good recycle performance. Moreover, the possible adsorption mechanism was
demonstrated by the combination of { potential tests and adsorption effect experiments under different pH
values.

Keywords NH,-MIL-53( Al) ; Diclofenac sodium; Adsorption capacity; Adsorption mechanism
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