% 55 528 4 )
201744 R4

00D & MACHINERY

Vol.33,No.4
Apr.2017

DOI:10.13652/j.issn. 1003 —5788.2017.04.015

Fe; O, @V B MEMKRRLFXF Cr(VI) BT B 1E 5E

The Study of Adsorption of Cr(VI) lons Using Magnetic Ascorbic

Acid-coated Fe; O, Nanoparticles

fH &
YANG Jing

CRpg MOl BHE RSB/ i B 5 TR B W Kb

e

LI Zhong-hai
410004)

(College of Food Science and Engineering , Central South University of Forestry and
Technology s Changsha s, Hunan 410001, China)

WE GBI AREER Fe O, @Ve B A RLET R A &4
WA L sh b e X R AT F R F BT S M T 4 M
AT RAE, T T pHAL R W AT R B A R F LR R AT A
RE S B A Cr(VD R 69 % w0 . 3F xF Cr(VD ¥ &
WA FRHDAFRHTTHRL. EREAWA, £ pH #1.50,
25 CHEMT #MEARET 3 Cr(VD 548 Fo R W £ T &
39.12 mg/g, B M F 4 8520 A £, M B ALK I R UL Rl
kAT 2t Cr(VD 8 R A 4 Langmuir # 5 48 f2 HO
BB N FRIEA

X F :Fe; O, @VemEE M KT R M ;Cr(VD

Abstract; Magnetic Ascorbic Acid-coated Fe; O, Nanoparticles were
successfully synthesized via a hydrothermal route. The resulting
products were characterized by Transmission electron microscope,
Fourier transform infrared spectra and X-ray diffraction. Various fac-
tors affecting the uptake behavior were discussed, including the pH,
adsorption time, adsorbent dosage and initial concentration on the
absorption of Cr (VI). Moreover, the thermodynamics and dynamics
of the hexavalent chromium ion adsorption were also studied. The re-
sults showed that a maximum adsorption capacity was 39.12 mg/g
for Cr (VD) at pH 1.50 and the absorption can be up to 85%. The ad-
sorption performance of magnetic nanoparticles in line with both the
Langmuir adsorption of Cr (VD) thermodynamic model and HO sec-
ondary dynamic adsorption one.

Keywords: Magnetic Ascorbic Acid-coated Fe; O, Nanoparticles; ad-
sorption; Cr (VD)
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Figure 1 TEM images of Fe; O, (a)and Fe; O, @V (b,c)
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Figure 2 FTIR spectra of Fe; O, and Fe; O, (@ V¢
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Figure 3 XRD images of Fe; O, and Fe; O, @ V¢
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Figure 4 Effect of pH on the adsorption
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Figure 5 Effect of time on the adsorption
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Figure 6 Effect of dosages on the adsorption
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Figure 7 Effect of initial concentration on the adsorption
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Table 1 Parameters for Cr(VI) adsorption by Fe; O, @V

acccording to different equilibrium

Langmuir 55 i % Ff 7 Freundlich 45 jf W% fff A5 70
T/K qn/

K. R? Ky n R?
(mgeg D

298 46.95 0.0395 0.9928 4.1297 1.9520 0.942 6
308 53.48 0.057 7 0.998 3 6.011 7 2.053 8 0.970 6
318 58.48 0.0801 0.9989 8.104 3 2.1406 0.9727
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Figure 12 Effect of contact time on the uptake of

Cr(VD by Fe; O, @V
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Table 2 Kinetic parameters for the adsorption of Cr(VI) onto the Fe; O, @V

Lagergren fE— 23} /3%

HO i — %38l )1 2%

T/K

q./(mge+g ') K;/min ! q./(mg+g ') K,/min ! R?
298 34.82 0.009 3 0.842 9 50.51 6.068 5X10~* 0.995 6
308 36.39 0.012 6 0.979 3 54.64 6.870 7X10~* 0.994 9
318 34.44 0.013 8 0.993 1 56.82 8.400 9X10~* 0.998 1

® 3 BEBMF X Cr(VI) IR M &E 8 BL 3

Table 3 The adsorptive capacities of various

adsorbents for Cr(VI)

W i 7] q/(mg+g~') pH 27 3k
B MR 1.80 2.0 [15]
e R 7.94 3.0 [16]
T Ml 3 M e 13.79 2.0 [17]
58 A S A5 0 A0 KR T 15.30 2.5 [18]
41k Fes O, 19.20 2.5 [19]
HEIREILYIK Fes O, 25.58 2.5 [20]
Fe; O, @ Ve 39.12 1.5 AR I
3 Hik

W KL S R T Fe, O, @V BETEGN KK T, I TR ZR
Hoxt K Cr(VD (1% BiHE Rl L 25 2691 . 76 pH y 150,48 %
A A 80 min. WL B 5 B ik 0.06 g, ¥ W W A Wk A
150 mg/ LIy 41T o #E M4 K kL T % Cr(VD 1) 1 700 B
A3k 39.12 mg/g. WM Ky 85% DL 1. ATHE K ELH 6, it
W Fe; O, @ Ve filh Pk 40 KB F B A 350 10 06 2006 FHRE 1. TR
R4 i T 36 6 WD W 4 R X Cr(VD) (14 W B 45 4 Lang-
muir P 7B R A HO WE = 58l 2 W R T

5% 3k
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