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Solvothermal Synthesis of Fe;O, Nanospheres and Study on the Catalytic
Degradation of Xylenol Orange

NIU Wen-Jun SHEN Ya-Le XU Jing MA Liu-Lei ZHAO Yu-Hua SHEN Ming*
(School of Chemistry and Chemical Engineering, Yangzhou University, Y angzhou, Jiangsu 225002, China)

Abstract: This paper reports a facile one-pot solvothermal approach for the preparation of 200nm-size Fe;0,
nanospheres with uniform morphology and monodispersity at 160 “C. During this preparation process, FeCl; -6H,0
was used as a single iron source, 1, 2-propylene glycol as solvent and reducing agent, urea as a homogeneous
precipitant and maleic acid as an additive. The as-prepared Fe;O, nanospheres not only had high magnetization
saturation value and but also displayed high catalytic activity during the process of xylenol orange (XO) being
oxidized degradation by hydrogen peroxide (H,0,). The measurement of UV-Vis spectra indicated that the
decolorization rate of xylenol orange was only 6.2% with the oxidation of hydrogen peroxide without Fe;0, catalyst.
However, when Fe;0, nanospheres were added to the solution, they showed excellent catalytic activity and the
decolorization rate of XO could be increased to 100% within 1 h. The experiment also revealed that Fe;O,

nanospheres remained high catalytic activity and stability of material structure after recycling catalyzing of 10 times.
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Fig.1 TEM (a, b) and HR-TEM (c, d) images of Fe;O, nanospheres prepared by low-temperature solvothermal method

2,12 FesOy WIKTERAY SRS 1 FRAE

Kl 2 R il 48 FeyO4 ZHKRBR A9 BLAY XRD K,
£ 30.22° 35.62° 43.22° 53.54° 57.26°F1 62.76° 4t
R R AT A BT BRI T Fey0, Al A
(220) .(311) .(400) . (422) . (511)F1(440) i 1, F 78
20=35.62°Kb (1417 5 04 Sy Fe R | TTAE 18,6204 ik /R
WS ES P AT S0 6 R T (111 BRI, X5 Fes0, AR{A
) XRD b fE B3 (PDF No. 85-1436)FH— 3k, 1) Wi
T AR S T VR T 4% 1) FesO, 40K Ik HL A 1T 0 57

J5 G5 M 3R R e wR AT S I (31 1) A TET Dy R AR s
Debye-Scherrer A2, d=kX/(Bcosh), X' d H Fes0,
YUK KL F I A2 kN Scherrer 35X (JL1E N 0.89),8
AT VA R 0 AT AR R TR A
Fe:0, 20K TAER 0 /NBUR. 2200 9.8 nm, %S
HR-TEM M5 45 51 (B 1e)M — 2, EiE R LM
HEATAT A BT AA e, RWIA LI i 15 1 Fe,0,
AR R B AR e Al

AT, AT T Fes0, il y-Fe 0, HA A



% 10 9

2P SCTEA L FeqO, 94 K BIOR A ¥ 700 BT 53 00 b 6T — T T R ) A A e it T 5 2113

311)

2'0 3I0 4'0 5'0 6I0 7'0 80
20/()
2 il Fe,0, K HERN XRD A
Fig.2  XRD pattern of Fe;0, nanospheres
[ XRD &, AR XEAR 4 Hop — 38 o it A
V5B 3 Ao LB S 0 T A A 1 7 b A R — 2 R A A
oo Horh X B2 HL - e D D2 A BORE DT

EE B AIX 5 Fey0, Fl y-Fe,0, ARG ik, B 3 4
T AR A EAT XS 4O L R I Y 4
K EE TR, AR 3a) T 0L HE ST R A
Fe 0 JCER LLAIM (M T 2R 1% W 1) R I&T 385 23531 UL 1D 3
M 3d), x &4 CIoE,H Cls 19 XPS i Bl an &l 3
()TN S5 G REZ R 284.8 eV, Bl 3(c)if 2 /R, Fe
TR PG 20 455 50 S0 710.7 F1 724.3
eV, 7 XTI T Fe2py, Fl Fe2py, WA ZS | 8 71
AL =P BRI RIE R A G Re . R IX ]
DUHEBR BT 48 16 FesO4 KM BT & 47 y-Fe,05 1
AIfE, B y-Fe,05 1 Fe LA f 482 +3 1, HL
HLF 45 G RBNLTE 720 eV 224720, 8] 3(d)/2 X 0 JT &
TS T LA AR, R HTE 530.13 eV A A —
gianels Uil 0 TR AT T 2 i, XPS &k
K € JTE, AT BEJE Fey0, 4K AL T3 11 5% A
/bt A B TR,

710.7

a b 2848 ¢ 7243
Ols
Fe2p
Fe(A)
292 288 284 280
Binding energy / eV 735 Biz% gg energ)7/ 1 ;e - 705
d 530.13
1 1 1 1
1000 800 600 400 200 0 536 532 528

Binding energy / eV Binding energy / eV

K3 il f Fe,0, A1KBIRAY XPS 335 4]

Fig.3 (a) XPS spectrum for the Fe;0, nanospheres, (b) XPS spectrum of Cls, (¢) XPS spectrum of Fe2p, (d) XPS spectrum of Ols
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Fig.5 TEM images of Fe;O4 nanomaterials at different concentrations of maleic acid(The scale bar=200 nm)
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Fig. 9 Histogram of Fe;0, nanospheres recycling

catalytic degradation for XO
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Fig.10 TEM images of Fe;0, nanospheres before (a) and after (b) recycling catalyzing of 10 times(The scale bar =200 nm)
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Fig.11  XRD patterns of Fe;0, nanospheres (a) and after

recycling catalyzing of 10 times (b)
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