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Combustion synthesis of nanosized titania and
its photocatalytic activity
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Abstract: Nanosized titania was synthesized by combustion process by using Ti0SO4 as raw material and citric acid as
fuel. Preparing conditions were studied, such as fuels, amount of fuels, pH value, ignition temperature, calcinations
time, etc. The results show that when molar ratio of T1i to citrate is 9 15 then pH> 5 and ignition temperature is 550 C,
Ti0, is prepared. XRD tests show that the products are anatase and the crystallite size is 14. 8 nm, and TEM tests indi-

cate that the powders are uniform. Photocatalytic activity was carried out. After the solution of cymene orange is illumi-

nated for 2 h with UV lamp as light source, degradation efficiency of the solution is 91% .

Key words: titania; photocatalytic; combustion synthesis; nanosized
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FMYRAR AR, AR R AL AR H A
A8 D938 JE R AT BUD A 25 B R SR AL IR S BB, R
B A KB IAE, FIERARBURI /) |« e AR AR
kA . FEIE, ASCAERE BL Ti0S0, 24 5B, A HL
B2 IRpest, REhb A i T 41K Ti0s « X4 T4 e
TiO,, CAEERAWIFR R, $AT TG TERESE
% .

1 5

1.1 49K TiO, A 5 RE

FREX— € £ Ti0SO04 [, MK n#s g, n
WO PR IR K, W B B B ZORITE, A
W pH= 7, BEAHYECEBRDIR . K UTTE 2 T
HuE, HRIEWT L S0y ik . MM HNO; % i#
ZUTTE, 53] TiO(NO3) 2 W .

A TiO(NO3) » ¥ T I — 8 BT IR,
WM pH> 5, B E — &R, WK
AEIRGEI N, 15 BIZERA ) Ti02 ¥ fh

KFH H A B %2 D/ MAX-RB X 5 26 A7 5 AT 5%
B ARRIIAE, % Scherrer 7 R 2K T % AL L
BT R R ST . F EM400T 33 59 L 7 56 fc g Wi 3¢
ORI, HFE S 25 0 4 Ti0, BRIl T 2 w2
WA, BAEREGSE, REREME . H Nico
let 510P ZLAMGIEACRAEILLTANES 1

1.2 TiO, MGk fE S L

BCH 20 mg/ L (1) F RS, NN Ti0, 44,
fEHIREE R 0.5 ¢/ L, WM pH H, K iZEA
W Tedhd, e B Tiish BkKBH, REr
RSO, WL PR i RE . H 250 Wi
KRITAEHE I 5B 15 em AbBE S, 4 B% — 5 i ] BY
BE, FEMZ B0, B L JZ 55 W 2 B LR T
IV Y . WY B 6010 2841 AT L4y 36 96 B 1 H 7
A= 480 nm AbJl .

2 FiR5iTR

2.1 JREEFRIRIEFE

ERRE IR = R H R BT L
B, S MRRGEFIRIINN L $2 B e A4 27 B N B
TR R 2 15 . 2430 FIAT B IR D IR 5 5 I,
PR s g RS, IS . DUR R ANAT B
ARG T AF I =1, S5 R 1 o . WK 1

AILVE th: HIRBEEBEBR, il Tio, FE A&
SLAM, ERER ST 40 nm; DARTRRIR A BRI,
Ti0, FELLBUEATIAEAE, SRR STh 20 nm . #E4R
8, YRR, BIEKEL Ti0, M & NS P& T
GBS PR, B IR .
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Bl 1 AFERREEHIR ™Y XRD 3%
Fig. 1 XRD patterns of products

with different fuels
(a) —Urea; (b) —Citric acid
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& o R, BT DU R AE RS 770 I 7= A i S A i
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TNFERS, BRI ngh /s .

2.2 BEEFIIMAE

P I OEF AL 2R B, DL B R O R
TiO(NO3) 2 HEALFIN, A Ti02 MR N1 R:

9Ti0(NO3) 2+ 5CeHg07 ——

9N,+ 30C0,+ 20H,0+ 9Ti0,

B TiO(NO3) o FUFFEE BRI S B BE /R Lk oA 90 5. #f
I, SO RV EEIR G 901, 9:2.5, 9.5, 9: 10, 9:
15, 9: 20 BEATSE . MR M EE/RLEA 901, 9:2.5
Ao s, PPN A ERS, BEAREE) . 2 RN
FEIREE KT 905 B, ARAER, BN . XE 3
ANFEREAT X ST AT, PR R 45 R
®2. NR2TLUEH, BINFFEIR i\ & a4l 5=
i Ti0 [RPRLEE B o FLo/N B JR R AT A Ok 2 B F
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AR, XA R TR PR S gl /s H 2, 43
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TKEN, &5 BAKE A HLHI &K Ti0, BB AR BT A + 833 ¢

IR A RN, — 74 i T8 REMEA R K
PRI BT =, AR TBUELTY Ti0, WAL, 57—
i, ffEm)E Ti0, /=i A 2 FE YR,
KR EENY), TR ACH ] . 1% SE I EHE Ti0
(NO3) » FFFRRR IR /R LA 92 15,

£ 1 FBEBRIDNEXT Ti0, HE K 5
Table 1 Effect of citric acid amount

on crystallite size

n(TiO(NO3)2)/ n(citric acid) T10; crystallite size/ nm

9:10 20.2
9. 15 14. 8
9: 20 11.8

2.3 pH ¥

TiO™ E/K AR KA, AR TiO(OH) » YLIE .
TiO(OH), ] K= 1x 107 %, HRBh1E TiO* 1K
fift, VEWP[HY 1N KT 1 mol/L . Kk, HPIRE
AR RPN, W [HY 13T KT 1 mol/ L,
RVA AR FEORR A L . (HA2, MU IR VE MR e 71
i, TR AT LURI TiO™ 454, Mk, K%
W pH {l, A4 TiO(OH), FTIEF 4, WK
pH {E AT 45 .

] TIO(NOs)» Wl AR B R G, HZE K
PV pH 25k 1.3.5.7.10. 24 pH 25
IF, PRBEFTIRF= AN LT, X 5 LT 4G I 45 SR &
B w1 B — i gk, KiBE4 14. 8 nm . pH= 7
i, TiO, 1 TEM Gl 2 frox. miE 2 T, #f
mkLEE N 10~ 20 nm, 43434740, FIXRD MR 45
RAHRFG . FESIEX P AT B 3 s, 1HHE
BT S 26 R T PR TETTR) R 4 M, AR TiO,
MIbRUE d (EARIR, UEBH BT dIAE SR BiEK A TiO, .

B2 FH TEM R (K 10 Ji1%)
Fig.2 TEM photograph of product

2.4 pUKIREERER

X TiO0 ¥4k, UK E R, AR R
A BRI ) 4R T AR L A i KR
4550 .600 . 650 C, i1 XRD Wi 4 fros .
T s KR, Aeaafir= Ak .. L d s H)
Wk 550 C.

B3 T AT

Fig. 3 Selected area electron diffraction

of product
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Fig.4 XRD patterns of products at

different ignition temperatures
(a) =550 C; (b) —600 C; (¢) —650 C

2.5 JBPRIE R RUBBR I ] () kB
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MIRGET o 8 B AT BR 25 . (HE, X Tio: B
&, B e A T RE AT R AR B Y ) & 40 A AL
AR BT LR R IE M R E . IEFEAE 600 CHY
GBS 1. 2.3 h, MFEME) XRD %A LLE H, 3
ANFESH Ti0, # R BEAE, WA SO ATIHI,

XULE 3 ANEES, BT T 4040 Hr, 45
WE 5 iR, EET 3 400 em™ Ak HIR I I S A HL
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Yt —OH BB, 1 650 em™ " IR IE > C
= O MU, 450 em™ "Ab BRI HT TiO, 51k, 2
350 em™ 'L RIS IRIE, ST CO, Bl . HE
5 AT, FEACHBBE T I], A B A R A U % T ek 5,
RUBBEF T AR .

m ~
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1 1 i
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B 5 NSRBI IR] = 4 1) 40 A

Fig. 5 IR spectra of products at
different calcination durations

2.6 TiO, JufiEfb it RESEE

FCHl 20 mg/ L FEBEFS WM, DL e 7R KT RS,
DU AN [R] B ) R SRS M T IO B, 5 BRAER A
TiO, B, 24N X B MG 1 B AR5 0L . o e — 1
20 mg/ L AW, A TiO, HKE R 0.5
g/ L, DA e 7R AT MRS BEAT G B i s 06 . DARR A 26
TR i R VE W, g Rk 6 B . BEfER D=
(Ao— A)/Ao(Ao RN TiOy B AT — B[] B 3
PRI E B, A AN Ti0y W [R]— i [a) B
PRV EIROERE) « I 6 AT I, MFFfE 2 h I, [%
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Fig. 6 Curve of cymene orange
degradation vs time
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Degradation rate of cymene orange

1) DIriE R o BRe 7, 4 TiO(NOs) o FIAFHR
FRIVIEE /R LUK O 15, ¥ pH> 5, #&iH 5 KR N
550 CH, BEEA R, 3311 TiO, N B —BiEky"
R, KiJE 14. 8 nm, TEM 1% 878 7= &b B o A 4
5.,

2) LA Rk TiOs AYeMEALF, DL R T A
JR, BRAARF B, I 2 h, BRI PR 0k
91%, FEfRHEZERE langmuir — %5 J1% TR, R
M H K 0.019 5 min™ ',

3) SRR BR S, L2 &M R, LKk
PR ZEEH, R Ti0y W TP~ 34T T H 38
K&,
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