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Preparation of Fe,0,/TiO, Composites

CHANG Kai-kai', ZHOU Hong-gang’ , LI Tao', TANG Yan-na ' et al (1. School of Chemical Engineering, Shaoxing University,
Shaoxing, Zhejiang 312000;2. Shaoxing Tong Du Copper Co. , Lid. , Shaoxing, Zhejiang 312000)

Abstract [ Objective] With ilmenite as raw materials, preparation of coated magnetic Fe,0,/TiO, light catalyst was studied. [ Method] The
dissolution of ilmenite TiO, , the yield of Fe,0,/TiO, and catalytic effect were studied in different temperature, reaction time, titanium iron ore
particle size and the condenser conditions. Using the X-ray powder diffraction (XRD) , infrared spectrum (FT-IR), scanning electron micro-
scope (SEM) and transmission electron microscopy (TEM), material product was characterized and magnetic perpormance of catalyst was
verified. [ Result] The study showed that the method could prepare Fe,0,/TiO, coating photocatalytic materials which had good magnetism and good
coating effect. [ Conclusion] Fe,0,/TiO, composites maintained the Fe,0,magnetic ,and was a kind of high performance coating photocatalytic materi-

als.
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ULAFSR, Bl AT AL 36 KT 5, 7 2% 7l (R
Wik S, AL = S AN S 2 0 WA B Tl & 58 R 2
ERYe il i & J YRR AN 22, ] b BRAT HL2E B Y
KA NG B EFZ RN EE RS —, RNy
IR AT AR i, SR —FlOR T TS Yo AR ISR 1
HE I

TiO, JE—Fp e 4 Fae Jois YL B RIS R AT R, i T3
e K AR 2R, A Tl A 36 4G B i N .
REISIS R — EAER SR TP R L L A IR 31
7 AR OB B T AT o AR X R R 6 23 O L S
TP B SR AR S N R SRR AT
BEo B TiO, FMDEA R T528 R E LR | Tio,
AARSRAEKME, H AL TiO, 255 H3 ., 1ML 5 45
HG TCHEA SR, PR I T4 — B A3 i 2R, A TiO, 11
LR e A R R WOR ), oA B2 . HATH
RIAAT S0, Ar T AT LB BRGNS R 4 (H T
SN A REA R AL . Fe, 0, MFREETE A AL
Bk, DR HC LA A 1 0 e L R i 1 WA BRSSO, T )2
FHTA 25 T5 K AL B4 7w, AT E KB Fe, O,
180 TiO, PREAZ , ANAN AT R FH LRGP S8 22 v R, i L RAAIR
T TiO, R, B IR HATR . BB LUK R A S5Ok, i 45
{175V Fe, 0,/TiO, BEVEYCAEALF]

1 #Rl5H®
1.1 RIEHEIE ARk EES A TI0, AL O, FeTiO, %F
By, TiO, JE— A EEF R A, R T K 55 TCHLRR Al

EEEN

FMH(1994 — ), B, LB FEAL KA, L ALFE, +iE
AR AR A, F kAL,
Wi EE 2016-09-14

FHUR AL A B R , (BAE R AP T, Ve BR R T 1L 5
TiO, ZE1g "

TiO, + H,S0, =Ti0S0, + H,0 (1)
Ti0, +2H,S0, =Ti(S0,), + H,0 (2)
AL O, +3H,S0, = AL (S0,), +3H,0 (3)
FeTiO, +2H,50, = FeSO, + Ti0SO, +2H,0 (4)
BRI JE ] LU= A R VK

Ti(S0,), + H,0 =Ti0SO, + H,S0, (5)
BRI TR A AR AR ER TR -

TiOSO, +2H,0 =TiO(OH), + H,S0, (6)
PRERTR S fife b il A ALK

TiO(OH), = Ti0, + H,0 (7)

L2 {FEMNEFE 9B% WL (AR) 28% 2K (AR) (i 5
LA (AR) A (AR) 45

DF — 1017 SR NIRE Ty B+l 2% ; HAS JEM - 1011 1
TP s (TEM) 5 9% [543 (OXFORD ) X — act 14 F
A BE RS (SEM) , H AL (JEOL) , JSM - 6360LV ; Em-
pyrean X — S AT HH (XRD) , fif 2= M1 248} ; Empyrean 143
AR AL AT (BET) , 3 [ Micromeritics 23 7 ; BT £
i QSXL — 1216 4RI FA 45
L3 WA E W10 g BT B R F 15 mL ¥ B 1R
(27.6 g) , JMABN BB AR A5 o 03 B A T il
TN, SR — g B[R] 45 1R N R ) B S RS A — g i
(RIS R A T 7K il , 320 0 5 4 e i T Pk a5 7E 2ok g v
T IR SRR, RS R R A, R e 0 5 DRV DA
&R B A N, 2 15 min, 3550 414 T AR A T 5%
A%, AL UEFR &, 7F 250 mL BEAR A 2.5 mL 20K, il
A 90 °C, P pH F 11 475, 7€ 1 000 r/min FHIA 1/5



44 % 36

FOIF  Fe,0,/TiO, L4 & 119

BRI, WOV PR 28 21788 1l 1 € o, IR 10 min, Jin 7K A
BEE 400 mL, FEANA 25 mL £k, 97 pH %8 2 ~ 3, [ i — B
S 7. 2 mL Z0K , REEIH O 3 €078 Sy 1 A F LI, 15
IR, B ER A,

{5 VA B A= I7E 3 000 r/min T #4015 min,
{8 W5, S0 CHl/K e 3 K, B0, 80 C LR AL
T, 76 600 CHYD I rhfIRe 2 h, Frit .

PEAT_EVEW pH, 58 2 UUTE ST R i H,0, 26
A RELARE TR R . DERIEEEOR, M T
W AR (SEM) ME FIA M Fe i, BUAINA S 17
iR, KRS pH bk 2@ A N, BRI T Y
RIS ERLL Fe* : Fe** =1.0: 1.8 AW, ¥87 pH K
10 ~ 11, [AEFAIA 0.5 g #yA5 R 2 % M55, 7E1 000 r/min
ARSEEFE 1 b REE R VKPR S, & pH e R
PE53#5,80 CHEASHET,

B R R A 10 mL Jo K 2B, B R R
10 min, H 8 ARETAR . HPOKHRE 2 40 mL, JFHRF22in g
AR, FHELEE EIHE 90 CJE T FiRER Y 15, i B R
Wi KT pH, (i pH fRAFTE 4 ~ 5, 152280 10 ~ 15 min,
TR R € J5 45 A, Ve ) TR O3 B
PIEADER 3 ~4 W OREE HIE W B BHARRE TS A S
L N 2 h RO, R A P Fe, 0,/ TiO, 2 5 W)
Mk
2 #ER545%Hh
2.1 AREIFHIAGKT BB (EHORE 80 H, R
FHAEF 485 RLBE 200 °C R 12 h, HANTE B VA B M 1 5%
PN B B fe /b, TiO, 7738ty o 32 l T 0RLRE BN,
P A3 A5, 5 A TR 1 o T R RR A, A [ B I 4
PR OB R B . AE DR SR, AR RE S BT 11 R 25 44
R PR ST R BE (P BE L A5 F T B R 554 K
it [ 8 S A R, A A R EE R, IO 3 7K 5 K fige , AR
FAWMERBRULTE , LA AR IR 45 B e Ak i BRI T TiO, 1Y
7R, HH TR R A vk BERE IS X

OB 52 e BRI o 2 Y OCHE IR 2R . |l T RN ) v
R Ax B 22, NS /K A0 O, Y 2> W ) T v 28 T K
i AR ER IR T TRLEE , B B, S I BRI B it . B
109 FR B R A= UL, (o I B85 ) v R BE AR AR . e A 3,
FHR BRI S0 UL, B R i ) B 7

2.1.2 RFEZAER TIO™ KRR, TRk 2 Uk
A B R JEARAR , BR i Fe® ™ SR Fe® Ab, 8 ffi Ti'*
IRJFRSRLLAA TV T LAFE /K fif ek A P B A 38 2 1 Sl
T . BFTER L, ARIROK A kK 4 BRI A K o,
Tk et 2 i SRR, TETA A T A T S8
TCIEK AN HyTHO, o 7 7R 1 A g o RS2, BRIG
5 ORI, (L ICHk ( BRIRUK AR SSOSE 8 FH i 1 2%
ARPEATK AR o SO SC e A K U , A 7 il 2 THT 14 4% Jo Bk
BT e A R e

TiO™* KA i 2 WU A 175 AR Bh VR A% 15 i AL o
IR il g A o IS T, 2K A ] S R ) 2K A 14 T A
R VB3 B e Y SR LT O BB E AN [R) 25 T 7K ik, 245
SRULIEL T, ph 11 AT, Bl 7K Sk IR 15 B 1, K g Jo ek 49
o LA 3 h KA LR 2R A

0. 156
0.154
0.152
0.150
0. 148
0. 146
0. 144
0.142
1

Ti0, &% Ti0, Quality il g

2 3 4 5
BF1E) Time f h

1 KRR ERT TiO, FREHENE
Fig. 1 Effect of Hydrolytic time on the quality of TiO,

2.1.3  ARIZEMR Fe,0,/TiO, BEWIHI SR, HIFEHR
W], pH AT 4, Fe, O, Zy B FRMRE , 7 A W 9% 18] 722 2 (55 pH
KF 6, Bk Fe'™ (Fe’ ™ 528 Ry R TTE , FLW Bk v
(¥ Ti** AL Fey O, WV IR IR I o 100 Bh k™ il 4 (0 7 1k
Fe,0,/TiO, BN 4% pH 7£4 ~5,

il % Fey O, 5 I — & B2 11 % PR, B 25875 7y
2, BRBI7 1L Fe, 0, HIZRAM, 11 # Fe, 0,/ Ti0, &5 Yymfdin]
DA BR 48 5 5 R BT 7 Fe, O, KMo il # Fe; O, F pH 11
e AT BRIR I it RO E , A A TR AR 8 1 4 A
Fe, 0, Kifi, SAUBkEITH IEHL, 5 BRI B (11 2) o
590 °C i it T 40Pk B 1 /K %, v iEUB be, 145 B A B R Y
Fe,0,/TiO, &4,

Fe,0,/Ti0,

2 &R Fe,0,/TiO, IRE
Fig.2 Illustrates of Fe,O,/TiO, synthesis

2.2 Fe,0,.TiO, K Fe,0,/TiO, £ &HMMRIE
2.2.1 XRD [, XRD 750 (45 5 T DR RN () 48 & 5 i

T ARARRES L ARTRIAE i 9 XRD 204 DI 3. g 1] 3 AT
1, Ti0, () XRD FIHEERE" 1) XRD AR M, J& THLek



120 B AL F

2016 £

8 000
2 6 000
= _— anatase
= 4000 B[ A
=2 2000 ATl
! w
M 0 f

o brookite
-9 000 b, Fel,
20 30 40 50 60 70 80

20 10°

&3 Fe,0,.TiO, ¥ Fe,0,/TiO, E&5¥IHI XRD RIEER
Fig.3 XRD characterization results of Fe,O,,TiO, and Fe,0,/

TiO, composites

1 000
A
s 800
=
5
@ Ti0,
3 R a - o —8 - el ¥
S 4001 .33
&% Fe, &
% 200 fx #rin sbser x4 — f—d- G—d—d- =& & st &
o Ti0 /3
AdMAAAMMA 44 X -w—m—X-—X ,.::.f'léﬁi&Ad

0 0.2 0.4 0.6 0.8 L0

FAXT/E A Relative pressure (p/py)

7E Fe,0, 19 XRD [, TCW] i AT 5 9204 , R W] Fe, O, J& T
RS . X T Fe,0,/TiO, AW XRD &, FZA74
W o L S Bk — B, RIIFER AW, Tio, FZ LI
e

2.2.2 WREBSENE, Fe,0,.TiO, & Fe,0,/TiO, &
B N, W BRE — 38 PRS2 LA BRI LA A3 A UL T 4.
HRAEAIE A B3 A A R ITHHL, Fe, 0, TiO, ¢ Fe,0,/Ti0, &
B WL Hy 24. 852 34 053..38. 040 nm; Fe, 0, \TiO, %
Fe,0,/Ti0, 5 &Y 1) EZALRBUE AN FL, Fe,0,.TiO, J
Fe,0,/TiO, & & ¥ 1 F 2 A 43 ) 52 93. 58.70. 76,
116.12 m*/g,

) 40
g B
= 3k
) %
—
Bouly v L 1o,
% a T - v v - v v v
S 16}
Z . Fef,
é Y A

8 Taty A 4 ‘
%u .\s‘ o" € . .. Ti0,/Fe,
= . * - L *

342 Pore diameter f/ nm

El4 Fe,0,.TiO, ¥ Fe,0,/TiO, EAYIHILL REFR(A) #1 Fe, 0, . TiO, X Fe,0,/TiO, EAWHFLIES % (B)
Fig.4 Specific surface area of Fe,0,,TiO, and Fe,0,/TiO, composites( A ) , pore size distribution of Fe,0, ,TiO, and Fe,0,/TiO, composites

(B)

2.2.3 TFe,0, 5 Fe,0,/TiO, W#; 1., Fe,0, 5 Fe,0,/TiO,
REYIREACIMZ LI 5, & S WH, Fe, 0, 5Fe,0,/TiO,
EEYHI R AREAL IR 351 o, =36.23 emu/g (Hrl /)
£ 18. 92 kOe) M o, = 31. 46 emw/g (Hrwi /1 R =
15.88 kOe) . i HH Fe,0, 5 Fe,0,/TiO, & & WA 18 4F 04 w4
PE. Fe,0, 5 Fe,0,/Ti0, 5 29y T LUAR 78 5) M it 4 59
DA T4y B DL, XX Fe, O, 55 Fe, 0,/TiO, ZAWRBRK
TS YA AR A R

o 00

~.

g

S 4

g .
= 20 Ti0,/Fe,
8

B 0

5

= 0

il

o

5 —40

X

=60

—24 000 -16 000 -8 000 0 8 000

R B
Magnetic field range Oe)

16 000 24 000

El5 Fe,0, 5 Fe,0,/TiO, Rtk H%Z
Fig.5 Magnetization curve of Fe,O, and Fe,0,/TiO,
2.2.4 Fe,0, 5 Fe,0,/Ti0, £L4ML#, Fe,0, 5Fe,0,/TiO,
AW FTIR LA 6, filE 6 A1, 7E 3 500 em ™ &b Hh 58

e , FePA T —OH JEMIFFAE . 1 600 12 300 em ™ Kb Ay ML Yiide
S3HIRER 5% B 1) H,O FdH BRI CO, MP4aiRsl. 7
HN,570 em™ b SE: Fe—O [RRAEI, £ 890 em ™" Ay Ik & T
Ti—O Z[EMPLEIR ), 76 495 em ™ YY) T Ti—O—Ti
ZIRIAEARS) . %W Fe,0, 5 TiO, RIfE At —ik™ .

120
= = Fe0,/Ti0,
> 110 * Fe),
Q
=
=100
=
g
a9
-
R 80
bl
70
47000 3000 2 000 1 000 0

s Wave number ff cni’

B 6 Fe,0, K Fe,0,/TiO, HILI MK
Fig.6 Infrared spectrum of Fe,O, and Fe,0,/TiO,

2.2.5 [EARYBRES BB T AT Fe, 0, 1E N
AR B, TiO, A G B AE Fe, O, KMo WA
Fe, 0, , WEIYI A TiO, . B A e BeTR, S5 Y ] RE R A
IR, Fe, O, REEARUIE, AWERAR . HERZEE S
YL ROR R U T AR Fe, 0,/ TiO, M 5.

H I8 AT 1, TiO, SOk MORE B2 /) | 0RE /N 57 o (H iy



44 % 36

FOIF  Fe,0,/TiO, L4 & 121

E7 Fe,0,/TiO, WiEHEFRMERA
Transmission electron microscopy ( TEM ) photos of
Fe,0,/TiO,

Fig. 7

F TiO, K EAKPER SR, A —E R &
TiO, SRR, B 80 i PR AE B0 J5 T HOK 217 %
U R Fe® S0y P

H1IE 9 1,400 CHIbe)E BARA WA ZEH (H i TR
WA, TiO, A%, S /K Tk BERR , TiO, A3 Ak iR e U1 7,
H T BRI 1) B , 2 K 0K [R) JC 1% 1R #7025 . rh &1 9B
AL JURL 2 (8] © 22 B W o0 5, HAT W) o iy A0 2 A A (ELATS
AHIRRS .
3 NG

TS RER T, R IR R ] AR 4 1 B4l i BB
B TiO, , JFHIH] Fe, O, Ml &, i 4 Y Fe,0,/TiO, Z5W)
AL S AR TIO, 19 25 7, B8 E AR T Fe, O,/ TiO,

Ti

8 TiO, MRS FRIMERF (A) G TiO, K EDS §Ei%(B)
Fig.8 The TiO, projection electron microscope photos(A)and EDS spectrum of compound TiO, (B)

9 400 CRyEISRRIREF (A) 1600 “CHIREIETFIZE F (B)

Fig.9 400 °C burning projection electron microscope images( A )and 600 °C burning projection electron microscope images(B)
JEHE T 5 A U S R T REE, SR T HOB AR AL RUCR
Fe,0,/Ti0, E W T Fe, 0, JFAT HOREYE, #2441 37 % (]
WS RAAHA) T REE o

SE 3k

[1] 45, B2t vER. B R T2 THO, SUIE(IERERYSENERT S 1], 1L
2151 2009,31(6) 431 -434.

(2] Pz, XK, 88, 4. TiO, IO LIRSS FHI B Bkt T].
IR TAEAH,2012,6(6) 1863 - 1870.

[3] LIZ D,WANG H L,WEI X N, et al. Preparation and photocatalytic per-
formance of magnetic Fe;0,@ TiO, coree-shell microspheres supported by

silica aerogels from industrial fly ash[J]. Journal of alloys & compounds,
2015 ,659:240 —247.

[4] =B, BT 2K T, St U/ EEOR T ] #bt k™l
2003(7) :68 -71.

[5] CHI Y,YUAN Q,LI Y,et al. Magnetically separable Fe,0,@ SiO, @ TiO, -
Ag microspheres with well-designed nanostructure and enhanced photocata-
Iytic activity[J]. Journal of hazardous materials,2013,262(22) .404 —411.

(6] #XH, Do, BT, &5 (M Ti0,/ Fe, O, LML A B Bt i
TR . AFRFFT SR, 2013,25 (11 ) 11554 - 1558.

(TF4% 125 )



44 % 36

EEF N T IRALBEAZ b A R 8% HE A IR S AU 125

B, INIPEEAR S 5 7 HTTaREE . 59— 5 i, ARk s M i

PRI T R R SRR B AR 2 5F K O 0 R T &

R 2255 Rk (PR ORI T AT SR, s it T 3290k

D™ M 2 R, R, i o s A7 224 7l BRI 55l 45

RBs M, KT HEA T REMHEBOR , 2 5 — B 5 £

A BRI S A OCOC R

(3) T LREhE, B H R LR BRI O — 55
SR FEATBIR T RN R A AN ) K SR B, AR 0k
A PV S5 A TR KO R R g IRk . @K T1k
JRARBRZE T WL, kSt 1 BRI A BT s 5 R
Qe o KA =46 R FLEARRL R 09 T3k VR, A 45
T L U FH MRS, AR R FH b B HE B . @R Ty kA=
RSSO, DR A TP A0 T ARG A 48, 5% D
il
SE
(1] HEBEAT RGN, B AR RIS [ EB/OL]. (2013
—-01-14)[2016 — 09 —05]. http://www. cusdn. org. cn/news _detail.
php? id =240835.
(2] ABtr. PO T T A AR RRHE OGS N I 5T : 25T STIR-
PAT B[ D] 4% : PHHLAM RS2, 2012,
(3] BIR, AT, AL £ R RS s (i S T e O H s
RIZIFELT]. K LRRIFSY,2012,19(3) :259 —-262.
(4] 5KE,5KIRED, B ZERUE TR HP OB HE O I A 3R R
(). KT plsids 550035, 2014 23 (4) 1512 - 517.
[5] CANADELL J G. Land use effects on terrestrial carbon sources and sinks
[J]. Science in China:Series C,2002,45(S1):1 -9.
[6] LAL R. Soil carbon dynamics in cropland and rangeland[ J ]. Environmental
pollution,2002,116(3) :353 -362.
[7] CAMPBELL C A,ZENTNER R P,LIANG B C,et al. Organic C accumula-
tion in soil over 30 years in semiarid southwestern Sackatchewan :Effect of
crop rotations and fertilizers[ J]. Canadian journal of soil science,2000,80
(1):179 —192.
(8] ALEEI. S FHHSRRHER eI Se R T [ ]. AR+ HIRL, 2010,
24(5) :32 -36.
(9] #i7. - R IR HECSN T [ D] R st B T, 2010.
[10] WESRHE (HECA, 228 , 5. B PRATRIR] - MR FRRHE O i 2 ds 347
[J]. Ik RFFF4R,2012,26(1) :146 - 150.

(1] 522, Ak, KBAEAT. VL5 b MR SRR HE RO I 45808 53-HT
[J]. &R,2012,34(6) - 1108 —1118.

[12] PG, e 2o B R F AR e s [T . BAR R IR
#41%,2012,27(3) :394 —401.

[13] LIDDLE B,LUNG S. Age-structure, urbanization, and climate change in

developed countries ; Revisiting STIRPAT for disaggregated population and

consumption-related environmental impacts [ J ]. Population & environ-
ment ,2010,31(5) :317 -343.

[14] MARTINEZ-ZARZOSO 1, MARUOTTI A. The impact of urbanization on
CO, emissions : Evidence from developing countries [ J ]. Ecological eco-
nomics,2011,70.:1344 —1353.

[15] o BHERUEHR I IRE R R i 583 R R T ] SRt 5k
%, 2012(6) :139 - 140.

[16] ENVAE SO SR S REAN S eHE R sZ R 34T L) 1. et & et
7%,2011,18(3) :53 -57.

[17] #yNATEE R, #hINGE 452001 2011 [ M]. i 2
FARYAT],2002 ~2011.

[18] CAI Z C,KANG G D,TSURUTA H,et al. Estimate of CH, emissions from
year-round flooded rice field during rice growing season in China[J].
Pedosphere ,2005,15(1) :66 -71.

[19] 250, 204, B V1058 DI R] - R P 5 2R e 43
BT Al THESHR,2008,24(S2) :102 - 107.

[20] FNGHRR, (H5e =, (i e, 5. LRIE A BT ElHE GRS A M
g )] HolEiAf ot 54 ,2012,31 (1) <135 - 138.

[21] J5H5 =, Fkd, A, 5. 1981 ~ 2000 4R [ S E iRl
[T]. FRERRA(D 48) ,2007,37(6) :804 - 812.

[22] fAr88, 2o, PRI, 5. RESER S A S RS AR R M. b
55 R, 2006.

[23] 2R, Sk LTS BEPEE +HR A e G se [T ] KR
R, 2011,25(1) 1152 - 156.

[24] WeRmzs, kT, FHAR F RORRHERCS M AR A B T BB
FEOULALT ] BARTRIEAAHR,2010,25(11) 11875 - 1886.

[25] HarHe, zeerh, 250, . ORI (ERRHERCE AT 9T : L ERTT
L] BERIMPEAS- SR (BRI ,2012,29(1) :38 —42.

[26] CHERTOW M R. The IPAT equation and its variants: Changing views of
technology and environmental impact [ J]. Journal of industrial ecology,
2000, 4(4):13 -29.

[27] YORK R,ROSA E A,DIETZ T. A rift in modernity? Assessing the an-
thropogenic sources of global climate change with the STIRPAT model
[J]. International journal of sociology and social policy, 2003,23(10):
31 -51.

(28] “RERRE, SKAAZS  TE2ME, 5. JE T TPAT 9 R R 3-H A IR 20Tkt
HERIsEIm ) . ERGERIAARY, 2012,25(1) <109 - 115,

[29] SKSRED, F2EE  WRERT, 5. 2R 1995 ££—2000 SEREIRTH RN
DGR T34 Mota 1ol : B T STIRPAT AU 1], 2rJARlS,2012,
34(2):316 -327.

[30] F5tgh, HFEH , MiUa, 2. FaT° STIRPAT B REIMS 2R ks (b,

SEMAE R DI TIRE it HO [ I ]. BRI, 2011,26
(5) :814 -824.

[31] kiR, FEE, o038, %5 JT STIRPAT (R F) 224 N iz
FHOAT FEBRAHER F-IEEL T ). HFERAFERE, 2012,31(9) :1235 - 1242.

[32] Zef5de, 255 fH 6. 2T STIRPAT B8 ()0 i T FRAR (L IR Eh
RIZHTLT]. HREIfemIR, 2010,26(3) :258 -263.

[33] T, =560, v, & AL T STIRPAT B R EIHIE IV isHE
IRRERITE[ ) ). Bo08se 5T, 2012,31(3) 499 -506.

HERIE

(% 121 W)
(7] 3. IRImR R ER R MBS SRR BRI FE [ D ] 31 | ARFR TR
.2013.1 -51.
[8] 1AM Bl kKR I2#IF Y[ D). B PR PR, 2011 11 - 56,
[9] XIN T J,MA M L,ZHANG H P,et al. A facile approach for the synthesis
of magnetic separable Fe;0,@ TiO, ,core — shell nanocomposites as highly
recyclable photocatalysts[ J]. Applied surface science, 2014,288.51 —59.
[10] LIU P B,HUANG Y,YANG Y W et al. Sandwich structures of graphene
@Fe,0,@ PANI decorated with TiO, nanosheets for enhanced electro-
magnetic wave absorption properties[J]. Journal of alloys & compounds,
2016,662:63 - 68.

[

[11] TAN L C,ZHANG X F,LIU Q,et al. Synthesis of Fe,0,@ TiO, core —
shell magnetic composites for highly efficient sorption of uranium (' VI)
[J]. Colloids and surfaces A:Physicochemical and engineering aspects,
2015,469 :279 -286.

[12] YUAN Q,LI N,GENG W C,et al. Preparation of magnetically recoverable
Fe,0,@ SiO, @ meso - TiO, nanocomposites with enhanced photocatalytic
ability[ J ]. Materials research bulletin,2012,47(9) :2396 —2402.

(13 ] SR, 20588, 20, 5. =4EBIRYIDK T, IR SOLHEILIERE
WAL A1at1],2014,36(3) <243 - 247.

[14] =57, PP, AL, S5 DU (E IR 3DOM Zn0/Z:0, - TiO,
(P123) FYIIE MR T ]. AL247G7),2013,35(8) 741 - 745.



