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Abstract

Single crystalline brookite TiO; was synthesized by hydrothermal method using titanium chloride,
urea and sodium lactate as starting materials. X-ray powder diffraction, Raman spectroscopy,
scanning electron microscopy, transmission electron microscopy, Brunauer Emmett and Teller
surface area analysis were utilized to characterize the as-synthesized sample. Photocatalytic ac-
tivity of the as-synthesized sample was evaluated by photodegradation of methylene blue under
ultraviolet light irradiation. Experimental results showed that brookite TiO; nanosheets were ob-
tained with the length of 60 - 80 nm and the width of 20 - 30 nm. The as-prepared single crystalline
brookite TiO, nanosheets showed high photocatalytic activity to methylene blue and the corres-
ponding degradation rate of methylene blue (10 mg/L) reached to 94.5% after UV light illumina-
tion for 40 min, much higher than that of P25 investigated under the same conditions (86.7%).
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1. 5|8

YK TiO, 22— MVEREAL R KOG RL, FERE 8 RO HE T RT DASEILVE 22 18 1 15 0 T Ak DA SEILE A
AIREHAT IR N[ 1]o TEERAMEIRES T, 92K TiO, ml A s B AR /K R I 8L A1 AR HUGRLL AR Z[2], LA
J= S RS AN D3] [4]. BEMD[S] [6]FZME LA ITE Y. Tio, FEA —MEM.: &
214 B (Rutile) . BiEkH % (Anatase) FIAREKH Y (Brookite). S8R 1420 A AHEL, ARERH Y TiO, K #—
FERE B BOHE KT T ARG D B iR B R FESR B, AR B TiO, TR S 80k AT, A& — ik
REA 5 145 F AL TR 7] [81[9]1 [10]. Gong [91F1 Di Paola [10712853 51 I FE 1S 1+ 5 A SZEGAIE W] 1 BEKH™
FH TiO, AL R e A&, LT [ BR/INT 53 P b s AR 2548, e is R B A

AR, RTH—MEE Y Tio, M ARIE H 253 2, W& BT HRERT TiO, 9K . 9KER.
YK GURTERGK A2, ANFETEHEIREY Tio, Bon HAE KA iEPE[11]-[17]. Zheng ZF[11]
53 AR Ti(SO4), F TiCL AT IRAAR, I # AR pH (A, TEKMGEAE T HI& T sl ERERE TiO,.
W R, pH EXHERT I A B, L TiCL ERTERAK, 7EAFE pH BT, " LLEREAR
s T TiO,, B MEIRES A R T MR I . Morishima Z5[12]LLKIEYE Ti-EDTA 48-& Y0 a4,
K KGR & 7 R — IR B TiO,. MATI3EH, TiO, MM I A S5 pH H, B85 K
BF] . KFGRE . Ti EEWIAAIR A G KRBT A], e B FR 2 R A IR T AR - B 45 i AR, =i
W PR B ER AT e AR, 5B P B v R BRI AT AR VR B 3516 R T AR ER AT (R T 1o AR A 3R SRk ] i,
B—FHARERA TiO, M & B 7 A BT TR KR . R, H1-FRrE MRS TiO, MGk e
BA MBI E AR LR, Bk, 990 LB B — AR TiO, 4 7 AT IR AW AL, LAY
AT RS M B AR T TiO, Je A7

AHEFELL TiCly N RTIRAA, IIANFRFRAFLEREN, K FH /K RIE ] £ FAT e 6 I A0 M 1) S — AR AR AR
TiO,. A XRD. Raman. SEM. TEM. BET %5F B =T 7 RAE. 7ELRAMT HRE R P AR F
FEWEIRI, X AR AT T AR VAN

2. SCROERSy
2.1. ZEiRF

It 25 54 350 M o i 2%
VY EALER(TICL) R E 1 [ 2R v A 5], R (CO(NH,),) FLERAN(C3HsO5Na, 60%)% I B [ 24 4 B4k
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FIAARAT, oK LBE(CHO) R B RE M el 22 dh A IR A =], Sl 5 i FH /KR B il 28 180K
2.2. SEHPR

FHL 1.65 mL TiCly, fERIZIFEFAET, ZBIMAREA 60 mL Z&1H/K P @K, 1355 ¥
() 0.25 mol-L™" TiCly I WA 5.0 mL FLEZEAAT 10.0 g JRE, FREEHtHE 0.5 h, 2 522 iEm. HiE
W ZE 100 mL NHERIRBEE, KMNE 200CHH 12 he RNEER )G, XN FEPHHTE O Pk, 5L
FZEBKIREZE Y, BRAIKCEREH K. Ra, HIER-mE T M+, 80CHTIR,
AR =)

2.3. BEmEHITRIE

KH DX-2700BH Z4M R X SFZATHAX(Cu B8, B HE 30 kV, EHIUL 25 mA, 0.06 /S, HfEEH:
20°~80°) DXR L EAH el M A (BOL 2SI K 532 nm) & Xt B F= kAT 1 AR G54 b SR
S-4800 M4 FLBL(SEM)F1 JEM-2100F 737 i H 52 G b O BIOW I SR k4T 7 3R AE . R Autosorb iQ-MP
BRI AR 3BT G T A% it 1 B2 T AR A FLAR R /N R EE AT )= 200°C, 3 h).

2.4, SENFEMEITH SR

KA H W (MB, 10 mg/L)FE S8 AMT BT (1456 B AR S50 68 BT 55— AR TiO, M yBHE b s
BTV . R AMEIE A HXS-F/UV 300 BUGUAT (AL S AL ELAS R BRA T, S8 N DT 365 nm). 4% H
W15 A ATEREEFE B 10 em B, YEEEE N 10 mW-em 2,

KIS IEN: ¥ 15 mg FHEALFIINAE] 75 mL T H (10 mg L )RR, KBy e SBmE i
$ 30 min, EMEAFHS I W RMEA . ST, ERBEEY 0. 5. 107 20, 40 min &M —
UORE e FEFE GBS0, 10,000 rpm, 10 min/IR o FI S8 AT W23 606 BE THIU R BT 4545 it 76 S0 R 0 3 KT
WK (665 nm)Ak TR FEAE, FIH A

A —A
D=2 x100%
4,

REFERER . Hd, D OABEMRE, A, R PRS0, 4 6 I 18]S IS i i IR
T AR

3. ZRE5WiE
3.1. XRD £

1 25 T ARARE™ TiO, HIFRUERE BIAFTA3RE 19 XRD . d1 & 1 Al 4, P2 B T B B A R 50,
SkpeR b, AR E B MERET TiO,(JCPDF No. 29-1360). HI #5880 1 X ST 2645
IO RS2, T TAEESERA =Y R B S A B . MRYESCHRI8] [13] [18]F %1,
BUEKETE 20 = 62.57° KAFAE— AN AT, W] FHSR AW = 2 5 & A B . IEAh, Zhao %5[19]
PEH, BURITTE 20 = 75.0° A AF1E — A SHRERD A EH S ROATHIE, 0T RIS (215, nT kA 2 =
Vb RS AEEBART . 7R 1 20 = 62.57°F1 75.0°Ab &R 1% A M EL 2 )& T BLekn AT 506, Rk, vl
ARSI BT B N B — AR ERT TiO,. R AR A 3THE T B3 BERE™ TiO, M dihr T

D=KA/Bcosb
Ay LOAERRRST (nm); BORRTHTIE R S0 K ORS00 2 U (rad) BN, 0N 0.89;

O NATEH A A8 XK. VL2 D) difiioN S %, TSR I ek RSF 4 23.04 nm.

DOI: 10.12677/nat.2019.91002 12 PRFEAR


https://doi.org/10.12677/nat.2019.91002

e 5

g TiO, powders
S| | 8
s <
=
c
)
2L
- JCPDS no. 29-1360

L _|I|||! [ |I|'| L L
20 30 40 50 60 70 80

o
26()
Figure 1. XRD patterns of the as-synthesized sample
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3.2. Raman 5347
TiO, HI=Fh i M EAAFE AL S G, Fit, v CURYE+7 2 SO 0 A7 B R A e FL B S50 . #R P

SCHERATAN[20] [21] [22], AREKHT TiO, A 17 MU, /a8 T Ay, (128, 153, 195, 247, 412, 636
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Figure 2. Raman spectra of the as-synthesized sample

B 2. FristEmeIi Sk E

E 2 N YIS 86 iS K. mERE, BEAEE 128.9. 153.04 195.5. 213.8. 247.5. 286.1. 322.7.
367.1. 414.3, 459.7, 504.8. 546.4. 584.0. 634.2 cm ' ALHIL T 11 AN T RS HOR I, 4 5% AR

WP 2 HUFIE Ay Algs Ajgs Bigs Args S9EUHIE. Bigs Bogs Bigs Bogs Bign IRAEHHU . Bogs
Ao VA HBURIE, BB PR B AR TiO,,. X455 XRD 45 R &8 0f .

3.3. ABROH

A BT A S FL B0 BT S R i TR BEAT 1 08T, W 3. 131 3a gl e Be kT 187 M 1 ik
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Figure 3. SEM and TEM images of the as-synthesized sample
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Figure 4. Nitrogen adsorption-desorption pattern of as-synthesized
sample and the pore size distribution calculated from the
N2-desorption branch (inset)
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FEEANEIE ST N G AL PR 10 mg L™ T IR W, MRS, 25100 1 FrS =Y 5wk gt
TiO, (P25 FRAR R, i 5. HFE] Sa A%, BB 30 min J&, 3856030 B3R A0 0 (2 R 41
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Figure 5. Photocatalytic degradation of MB under UV light irradiation of the as-synthesized
brookite TiO,
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FRAE SCRR[23] [24] [2517T 50, AARER e AL TG 5 FORLAR R/ NI EL R ARG 96 ke, HhEk
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