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[HZE] DIZAMLER P25 Fil NaOH S J5URL ik /K $ ) £5 TiO, AKAS, %5 42 T B0k B X 9 oK A8 TR ok it 0 RN
JESFZ . SR XRD, TEM , BET, XPS &5 % 7= 4 (1 41 )% 45 #4) AL S5 2047 R AE. 45 R R WA, NaOH YR & 5 T
10 mol/ LI Lk b B A4 REKH{A Z v ) P25 THURLIA i — 45 Wi TP MUK R B4 I 44 s K 0% LR R FB e 2 T8 LB Ak 4H —
FALBRI KRB R EAL TR, XY NaOH ¥R EE N 10 mol/T A, KA 1 b R 1R ARk 2 213.30 m*/g, K P25 1Y 4.2 £,
LR KT T BRI 24 min Xt 20 mg/L S BE 5 AR R AT I8 100% , 10 P25 (N 63.38%.
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Effect of NaOH Concentration on Formation and Photocatalytic Performance
of TiO, Nanotubes Prepared by Hydrothermal Method
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Abstract: TiO, nanotubes were prepared via hydrothermal synthesis by taking titanium dioxide P25 and NaOH as raw
materials. The effects of alkali concentration on nanotube formation, crystal form and morphology were investigated. The
composition, structure and morphology of the as-prepared samples were characterized by XRD,TEM,BET and XPS. The
results showed that the P25 particles in the system can be dissolved and crystallized to form sodium titanate curl body
when the NaOH concentration was higher than 10 mol/L. The steps of washing, pickling and calcination were necessary
to form anatase phase titanium dioxide nanotubes. When the concentration of NaOH was 10 mol/L, the specific surface
area of nanotubes reached 213.30 m”/g, which was 4.2 times as much as that of P25. In photodegradation test, when
exposed to metal halide lamp for 24 min, the degradation rate of 20 mg/L methylene blue reached 100% for titanium
dioxide nanotubes and 63.38% for P25, respectively.
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1.1 SEWHKFIAN{LEE

KA ERFR R Ay A atinalin) W A E 2545 A Ak 2= R A BRA R WE F R (R RImEaer) ,
P25( Degussa, T2 ). A HIHFTEHL(KQ-100 Y, B L S A PR A F]) , 2 Ly g P a% (HI-4 A1,
N E A A FRA T | G KT HRAR ( GZX-9023MBE, I RS A FR A 7 EES P4 ).
1.2 HmMHE

1 0.8 g 1Y P25 ¥y A SNF 80 mL — &V NaOH ¥ P, 75 30 min Ji, FH#Z 1464 30 min ZIR G
519K H L R BRI RS 22 100 mL 3R DU 40 P AN G54 B S by 22 v (LR BE 80% ) , BT 150 C
B KT AR T RO 24 b, Ff O AR A SRS EN B Z00E, A2 ) 1 @ EHARTE AR SA 8 SA FERH A T
IR PR = A, FEAE 100 °C T4, 8 AAES SAW ; FH 0.1 mol/L YRR ERFRIZ I 24 h FEFH LB Tk vE &= ik,
&, TR 10 FE S SWP FESY SA [SAW FIl SWP & F Hh i B2 /5 FHilk 400 C FIBSE 2 h, =9 134
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Scientific ) i) Escalab 250Xi 7 68 153G 3. 325 51 FL 2 f0458 ( TEM) 2R I H 48 HITACHI 7 B ) H-7650 %1%
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SEAEALRRER LI R A XPA-2 JEb2A WA, LA A SRAK S EIK IR R 21, Bl 2 4 20 mg/L A IF
BT PRI AR R 1 /L, SRR P S W S A v S AT S TR A A BRI N WGB3k 31
FREP-A T, 7 250 W4 KT SEAT A S I, 43— B TR ESORE | B s R 50020 5 15 min Ji5 , B 29
TAE A= WA ERE T I e VR A G MB I SE K R 664 nm. MR/ D=[ (4,-4,)/4,]x100%
THA MB B, o Ay AR IR WO EE A, AOEIR—E mo 5| R
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2.1 WRIREX K E TR0
2.1.1 SA 7]#%#] XRD éy\*ﬁ' "]7(;““2‘-0“";0 46 5‘0-‘6_‘0 76 86 “
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SA ﬁuﬁ%éﬂﬁﬁ‘]%ﬁﬂﬁ. EE |7§] 1 E‘[EL,W(&EE 10 mol/L~12 mol/L TE“ Fig.1 XRD patterns of SA samples at
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Fig.2 TEM images of SA samples at different NaOH concentrations
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SWPT—14MAEShA, FEAARE Sl 4 W BFF — B0 BRF 2854 TV RS R 2k , il 26 v (R )5 308 38 AF ZE A FLS #0. AR 4l
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Fig. 3 Nitrogen adsorption-desorption isotherms and pore size distribution curve of

SWPT samples at different NaOH concentrations
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#®1 7FE NaOHRET SWPT # RN RER FLBARAE

Table 1 Specific surface area,volume and pore diameter of SWPT samples at different NaOH concentrations

i Sper/ (m*/g) L&/ (em’/g) F-¥fL4%/nm

P25 50.37 0.1074 7.55
SWPT-6M 152.90 0.8712 23.01
SWPT-8M 178.70 1.1120 25.22
SWPT-10M 213.30 1.4260 27.14
SWPT-12M 156.00 0.7326 18.87
SWPT-14M 95.57 0.2179 9.21

2.1.4 SWPT-10M # =45 TEM 547

M 4(a) FAT L TNTs Ry 2% 6L T 7 HEBLIRAS. I 4 (b) AT DL T B 8 AL R 40 K 48 I SR 24
8 nm~10 nm, WAEZHK 3 nm~5 nm; POKE A REH 4 DMEUERD™ 24U, 3A 3 2B, 2 A BV 3
54 0.566 nm. MK 4(c) A%, fk& S S0RIFE N 0.356 nm, 3% 58010 (101) S AR xS 0. K (d)
AL RS KB CLO0.Ti JoR , Hd C 4% BRI T #2542, 1 SWPT-10M #£5 T R
RO BN RS E TR €:22.92% .0:59.58% Ti:17.50% , Heh 8 S4B R Tt 290 3.4 :1.

66nm.
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T —
JLE  HR/%
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2 0 46.13
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Fig.4 TEM(a) HRTEM(b)and(c)images and EDS energy spectrum(d) of SWPT-10M sample
2.1.5 SWPT-10M # &= 49 XPS 5-#7
5 ol SWPT 1 P25 fY) HRXPS &%, £ 5 P oc 2 19 & 8 WL 3% 2.

Ti2p [\n 45806 eV P25 529.37 eV
Ols P25
-~ 458.52 eV 463.86 eV -~
= =3 530.47 eV
S s
i 458.40 ¢V i 529.78 oV
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| | | | | J | | | | J
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Fig.5 HRXPS spectra of Ti2p(a) ,O01s(b)in SWPT-10M and P25
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K 5(a) iz, SWPT-10M FE 5 &4 Ti B4 *F2 HRNLFHEREBENESEH XPS W4 R
fF%%?E lll% , EI] Ti2p3/2 ( 458.40 eV . 458.87 eV) %ﬂ Ti2p2/1 Table 2 The chemical composition of the samples and
(464.20 eV) , B SWPT K& A% b Ti LU Tit B

relative content of the XPS test results

6 . . FEf Ti/ % 0/% C/%
AETENT . NI 5 (b) B Al L, P25 1Y Ols 4R 1E 04 43 1%
P25 26.00 65.66 8.34
529.37 €V .530.47 eV BN KR F Ti—0-Ti 1 Ols
SWPT-10M 24.78 65.88 9.34

AN T 2 HEE Ti—OH H Ay Ols . 1ij SWPT-10M 1
O1s FRAEWEST B 529.78 eV 531.37 eV P/, ULl 55 a8 KA 5 O BOFRRAE I B A B AR AR K. il 48 %
AAAE I W 1 T RR e AR AR A, T A5 P 2 A S e A AR A E o B AR A S B T . ) A A
TiO, ARG Ti2p 1 Ols G54 REWENT ) 17 B 45 A Be MRS o, X 5 A i R A 6™ Nk 2 il R/
i, SWPT-10M A1 P25 HHA77E C.Ti 0 3 FocE , Hih C 425 E 2R IE T B2 H XPS AU A 5 15
Pefg. XPS ME F SERA IR F L2 R 2,66 1, KA R IR A& B E0R , iX 5 EDS 04 RAHAT.
2.1.6 —RALLKYI K 0T R AALIE

6 MFEHR 1.2 th )5, 1 10 M NaOH 5 W it H K B 24 b, A [R] Ak 1B B i 4R 454 i 7

XRD 3% [l

28 MDI Jade5.0 B AF20#r, £ 6 i BLRY 260 0 25.3°, o
37.8° 1 48.0° ST 43 BIX I T HEEKH Ti0, H9(101) L (004) Al
(200) Ak 520 Jy 41.32° RTINS LT G204 Ti0, B9 (111) 3 [~ 734" )
AT ;26 9 10.53°,24.32° 28.36° I 47.78° MATHF ST IR BT & PP
F Na,Ti,0, F(100) . (102) . (111) F1(020) 1. MIE 6 fy2h [
ST, SA BE L 45 B ER AL A IR B 4. 203 K TR AR RE
SAW E A ERIR N, /K VEIFRR VLS (9 ) SWP 2l H,Ti 0, k& 10200 30 420/(05)0 60 70 80

. BT EK R G5B W) (Tig0,, ) 55 2 Bl ik iy vb |l 7= 9, i . .

NazTi3O7 ﬂ uﬁﬁ@ﬁﬁ;f_}% I‘E—'J%%ﬁ_‘éilﬁ% ’ ﬁ/;m!ﬂ(@f{[ . ) Mﬁ n% Fig ’ XZ-;ﬁpﬁifrzzﬂ;:i::nasl:i?d%f:z'ent

SA SAW Fl SWP fi) XRD &3 ] %01, 285 400 C LS, SAT i stages of treatment

15 0 38 A W3 SAWT 3 228 4K R #h; SWPT J2& 88 8k 5 41 1Y

Ti0,. A AT L SRR TE m iR B T8y Ti0, AYBLERAT B G 20 A 28 (H AR R ER AN £ R A e 3y 119
LT (a) AT LAVE M 2] SA FEREG MUK A, B IR L R 2.5 pm~15 pm, FMEH 40 nm~

500 nm. SA FESBRESE Y SAT #E 5 (UL 7b) AL B8 A, 04 B A1 3R, Ul B i A7 = il R A%

FE, S YHE. WE T(c) 7T WL, SAW B 5 R 1 55 7 1RG0 K4S, 6 I 6 il ik 253 K Pk e E T IR, X 5

Kasuga 25 A\ BFFT 45 5 —3. & 7(d) AT WL, SWAT KE& S 32 28000 B B TR R £ 240k

(b) SAT (c) SAW

S R

(d) SAWT () SWP (f) SWPT
B7 ATELEMRERE TEM Eif
Fig.7 TEM of the samples in different stages of processing
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Fig. 9 Photocatalytic degradation(a)and kinetic plot of photocatalytic degradation(b) of MB over SWPT-10M, P25
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Fig. 10 Recycle experiments of photocatalytic degradation of MB(a) ,XRD patterns of SWPT-10M
before and after photocatalytic degradation of MB(b)
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