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Abstract:
with sol-gel method using Fe(NO,);-9H,0 and tetrabutyl titanate as iron and titanium sources, and HF , HAc, NH,F, NH;-H,0,

TiO,/Fe,O4 nanocomposites with different morphologies were prepared by precipitation separation method combined

H,0, as morphology control agents, respectively. The structure and morphology of the TiO,/Fe,O,samples were characterized by
X-ray powder diffraction (XRD) and field emission scanning electron microscope (FESEM), and the degradation performance of
the Ti0O,/Fe, O, nanocomposites for methylene blue under UV -light irradiation condition was investigated. The results show that
the NH; - H,0-TiO,/Fe,O; nanocomposites prepared with NH;-H,O as the morphology control agent have the best degradation
effect on MB, with a degradation rate of 82.9% , which is approximately 1.00, 1.10, 1.14, 1.15, 1.56, 3.57, 12.95 times larger
than that of HF-Ti0./Fe,0;(82.5%), H,0, TiO,/Fe,0,(75.7%), NH,F-TiO,/Fe,0,(72.9%), HAc-TiO,/Fe,0,(71.8%), TiO,
(53.1%), Fe,0,(23.1%) and blank (6.4% ) samples, respectively. This is attributed to the synergistic effect of its large specific
surface area, spindle morphology, highest crystallinity and suitable heterojunction structure.
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e V) BR il T H X AT UL 3 i g B 5 @ 2k L F -4 X
XoF PR A2 A BOH A AR S R R AR B iR
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FeCly 4 8k W AR, DL IR 28 R U3 ), SR FH B ik
T B R B AR T UE I A5 T — &R 81 TIO./Fe,0, &
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iz (HF) , 43 #r 2, RE i db g o7 B30 ) 5 & K
(NH,-H,0) . Z % (CH,COOH, HAc) . % 1k %%
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SR FFLEEERES.EELEER T EE
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Z &I A 50 mL JoK B 5 mL EK R U T g Al
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HAc.3 mL NH;*H,0.,0.50 ¢ NH,F #l 3 mL H,O,, %
B 5 E THEHESAT RS T 160 'Cmi 24 h, ¥
2 RS AT R T BEE 15 TiO,/Fe,0,
YK A ML, 5 5 R o HE-Ti0,/Fe,O, . HAC-
Ti0,/Fe,0;. NH; - H,O - TiO,/Fe,0; . NH,F - TiO,/
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250 mL BEFR A, SR J5 TICAE WG 00 B HE A% b O b
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38.0°.48.2° . 54.1°.55.1°,62.8°,68.8° . 70.3° fl 75.4°
b (i B 0 R B Ak B A THO, (9 (101) ., (004)
(200) . (105). (211).(204) . (116) . (220) A1 (215) & TH
(JCPDS K :21-1272) . B 1" %A W %8 3 H A AT
S0, WK I A TIOL/Fe, 0, 9 2k B &
R
2.2 FESEM % #f

2 4 TiO,/Fe,O0; 4 K & & #1 Kl 1) FESEM
Bl . B 38 TiO./Fe,O, 41K & & # k1Y b 42 4 i
Ko I 2(a) (& 2(b) F1E 3(a) AT LAE i, 4 LA
HAc NI #5045 & 77 i, HAc-TiO,/Fe,O, £t &
Fe,O, £Z N RIE H, K42 R 107~268 nm, F-
Hi A2 M 179 nm, kA2 K /N B AR 107~123
nm ., >139~155 nm, >187~220 nm, i 5 5 K
16.1% .12.9% 1 35.5% . M 2(a) (& 2(b) 1 &
3(b) AT LA, HAc-TiO,/Fe,O, Kt i v 81 gk 5 %1
TiO, [T B 3 22 Sk 30 BLBROIR () 40 oK J50k: Fn — 2R
FIL TR B0 0 40 DK SR 33 4 B BR T R THO, 44 K KL
W& 7E R Fe,O, Y 1, Hoki 4224 16~72 nm,
S BRL AR S 38 nm, K AR KN B A E>22~44
nm, 5 R 64.8% . MIE 2(c) [ 2(d) FE 3(c)
LU 1, 2 BLNHLF i 08 S0 45 i R B, NHLF -
Ti0,/Fe,O, B iy 1 Fe, O, 4K 88 Sy B4k, WUk K Ry
145~188 nm, 5& K 34~50 nm , 76 & K PR i 3¢
i BiE 2 VR 22 ORLTE 35 R B AR D7 AR RS B D)
TE IR B B8 B8R B B THO, 98 K Wk, Hok 42 o 7~44
nm, F¥R AR 22 nm, X L E LT A T1O, 49 K B
iR AR 3 By A AE > 14~29 nm, (5 H R 84.2% .
M 2(e) K 2(H) FE 3(d) Al LAFE H, 24 L HO,
J I A A L HLO,-TiO,/Fe, O 8 i i Fe, O, 4K
SROMFEIR BB R THO, 32k I oL BROR AR B
W f4 94 K WkE (14~42 nm) , SF 3842 8 25 nm ,
BiAE T EAE P AE >20~31 nm, 5 L A 80.0% ., M
K 2(g) E 2(h) ME 3(e) v LLE H, 4 L HF B
35 4 F B, HE-Ti0,/Fe,0, ¥ & /1 Fe,O, 4K 5% Ky
Bk, fHBLER B AL THO, 3 2 A 3 0L BRIR 1Y 4 ok 5
A (1~71 nm) FAS FLI) ) WAL (>71~141 nm) ,
SE kAR 39 nm, Hoki 42 EEAE P 1~53 nm,
di b 85.5% . M 2(1) FIE 3(H) v LLF i, 4 LA
NH;-H,O A& $i 45 1 % 15}, NH; - H,O-TiO,/Fe,0O,
BE b B A WL F] Fe,Oy, X 1l fiE J2& Fe,O, & 2 48
3 R 3 NH - H,O-Ti0,/Fe,O, K i v 88 5k 5 %1
TiO, £ 2 R B IE 91K kL (18~99 nm) |, F- ¥ ki 45
51 nm, HoRiAg FEAR P FE>26~42 nm, i b
40.8% .
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mTi(OC,H,),+ (2m+1)H,0—~H,Ti,0,,.,+
4mC,H,OH (1)
H.Ti,0,,.,—~>mTiO,+H,0 (2)
HAcHI HF ¥ 52 85 1% 1 , 76K #8  d fE v,
1% B RE % e wb 1)K HLT1,0,,, B R 5303 i, W T
FHIE M1 HAc-TiO,/Fe,O, f1 HF-Ti0,/Fe,O, ff
i HB R Y THO, 44 2K UKL IR 36 A 3 4B 3R R
FEOIR= HLO, B A 5k A Ak, 884 H.T1,0,,0
AR LE Y Ti,0,,.(OH) ", ik & 9 B TP B BE 1%
A R AT IR AR Ti(OC,Hy), i 7K A, M A A= 5 Y
H,0,~Ti0./Fe,O, ¥ it th 8L £k 57 AU Ti0, 44 K kL ki
IR NEE) A HOE R AP, NHLF by 55 2 55 B 46
K& T 5 Ti(OC,H,), 2 A i NH, TiOF,,
SR G W — € 7 ) 43 3¢ Ak R LU IR R 5 etk JE 5
S F R BLERE Y TIO,* ™, NH,-H,O S 55 8l , i )2
N7 TR A VS VR 5 B L T 55 BT AT R TR R T A
$i, A I NH, - H,O-Ti0,/Fe, O, 1 8 8k 5 & TiO, 44
KRR ) T 0 2 B MR
2.3 FENEEITFEN
4 b A AR ) A TE S5 6 MB % TR i R B
A
100

—6— NH, + H,O-TiO,/Fe,0,
—=— HF-TiO,/Fe,0,
0L —— HO,TiO,/Fe0,

—e— NH,F-TiO,/Fe,0,
—+— HAC-TiO,/Fe,0,
——TiO,

601 —a—Fe,0,

W 2/ %

0 3 Z/GI()‘ 9I0 120
4 RAFIHFIRI MB A R R R
B 40T LU AS 6] JE 3506 i Ak 500 76 A8 [ 9
Ot RS [A] TR X6 MIB ¥ W 1Y) R i 238 A [) 5 >4 Ol B (]
9120 min B, 25 HEE § L Fe,05. TiO, #1 TiO,/Fe,0;
YUK G A RERT MIB ¥ VR e 23 o AR 0 5 A
K N« NHyH,O - TiO,/Fe,04(82.9%) >HF - Ti0O,/
Fe,04(82.5%) >H,0, - TiO,/Fe,04(75.7%) >H,F -
Ti0,/Fe,04(72.9%) >HAc - TiO,/Fe,0,(71.8%) >
Ti0,(53.1%) >Fe,04(23.1%) > 25 [ k£ & (6.4%).
NH;H,O-Ti0,/Fe, O, %F MB ¥ # 1Y 4 {0 50 5 i b,
HOE AL 1% 7 43 9 8 HE -Ti0,/Fe,0, . H,0,-TiO,/
Fe,O,.NH,F-TiO,/Fe,0, . HAc-TiO,/Fe,0,. TiO,.
Fe,O, 128 (AR5 A9 1.00,1.10,1.14,1.15.,1.56 ,3.57

£ F112.95 4% o SR IS M SRR | R AR B
S A A5 A AR OC . — ORI, R AR
JIN Bl T B K, B ) 3R TG MBI W B
JCAE AL R BE B 4T . TiO,/Fe,O, 94 K & 4 # B 1L
22 T R /N B R B AR R : HAc-TiO,/Fe,0;
(25.53 m?*/g)<<HF-Ti0.,/Fe,04(33.38 m?/g)<<NH,F-
Ti0,/Fe,04(40.06 m*/g) <<NHyH,O - TiO,/Fe,0,
(43.12 m*/g) <H,O, - Ti0,/Fe,0,(52.08 m*/g). It
Ab 5 H A S L, BRI 30 SO B O 35 A R T
P v oL A% B o L 4 OB AR TR Y. NH,-HLO-
Ti0,/Fe,O, FELEK ™ 5 TiO, Ry R T 90 K ok , 766
Ak 3k AR b B A R A R S R
i HH HE , NH,H,O-Ti0,/Fe,O, 1 6 Ak 1% 1 i 55
ALE TR R R A RIE TS i 4
s JEE M43 14 S5 I 405 4% M e B R

bR gy B U B TR B MB A BL G R D5 T
TiO./Fe,O, 44K &2 & M B A HR I L T Fe,O, 1
Wt fige 05 PR T LR T A% G O A AR ) THO, 19 B fif 05
PE 5 il 285 19 T1O,/Fe,O, & — M Pk BR B4 10 & 65 6 i
e R

Kl 5 Sk A [\] A Ak 57D R A MBI W0 Bl 0 2
ik .

2.0

O NH, * H,O-TiO,/Fe,0O,
m HF-TiO,/Fe,0O,

16 L & HO,TiO,/Fe,O,
e NH,F-TiO,/Fe,0,
+ HAc-TiO,/Fe,O,
© TiO,
~1.2F 4 Fe,O,

n(C,/C

— 0.8 F

0.4+

0 ] 30 ) 6 - 90 10
t/min
E5 REMRWLFIEREMB SR 5%

M ST LLE 3% R A A W — SN Bl )
B KB ) AT LR R N In(Co/C) =k,
Horr, & ok 20 SR AR B, min 5 CoFl C o 1 R
MB 7 28 5 25 11 T 000 46 v B G IR — 2 B 8] )5 19
W mol/L. S [R) iE Ak 0] 1 8l ) 24 5 B R AH G
REOWFEL, RELIATAL MR R R 0.975 7~
0.995 9, it BA 3 S84 £k 70 XF MIB B9 )6 i Ak J% i 4
WE— 20 5 3 125 NH, - H,O-Ti0,/Fe,0, B A7 %
Vel B 3 WL B2 I TR H B (1.44 X 10 2 min ), 43 Bl e
HF - TiO,/Fe,0; (1.37 <10 % min" ") . H,0, - TiO,/
Fe,O, (1.19X10 % min ') . NH,F - TiO,/Fe,O,
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(1.09<X107% min™") , HAc-TiO,/Fe,O; (1.05X 1077
min~") , Ti0,(0.62>X107* min~") ,Fe,0,(0.18 X 107*
min ") A% FHAE & (0.05X 10 * min ') A9 1.05.1.21 .

1.32.1.37.2.32.8.00f% Fl1 28.80 1% . FihZEHFM,
NH;-H,O-TiO,/Fe,O; i fE 4k 16 1 e 15 , %F MB 19 %
2K 82.9%

Rl ARELABEHNZFRMBXREY

HE AL 5 AR R* £X10°/min~!
=8 y=0.000 52+0.005 2 0.9757 0.05
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