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Preparation and adsorption property of
Br-doped nano porous TiO,

ZHANG Wen-li, YAN Yun, LU Hong-yan, ZHANG Fu-mei, JIANG Yin-hua

(School of Chemistry and Chemical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Br-doped TiO, nano porous materials (Br/TiO,) were prepared using NH4Br as the bromine precursor and
tetrabutylorthotitanate as Ti source by the hydrothermal method. The structure and morphology of the prepared sample
were characterized by X-ray diffraction (XRD) and field-emission scanning electronmicroscopy (FE-SEM). The kinetic
and thermodynamic parameters for the absorption of cationic blue X-GRL in aqueous solution by Br/TiO, were
studied. The results show that Br doping favors to form the nano porous network structure composed of TiO, nanorods,
which helps to the absorption property of cationic blue X-GRL. The adsorption efficiency of Br/TiO, is 92.2%, which is
the 1.56 times of bare TiO,. The kinetics study results show that the pseudo-second-order kinetic model is well described
for the adsorption of Br/TiO, for cationic blue X-GRL. And the apparent activation energy is determined to be 14.551
kJ/mol. The thermodynamics study results show that the values of AG® are in the range of —8.343~—5.600 kJ/mol, and the
values of AH® and AS® are 33.773 kJ/mol and 137.10 J/(K-mol), respectively. So, the adsorption process is endothermic
and spontaneous.
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Fig. 1 FE-SEM images of TiO,(a) and Br/TiO,(b) and EDS
spectrum of Br/TiO(c)
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Fig. 2 XRD patterns of prepared TiO, and Br/TiO,
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Fig. 3 Effect of pH values on adsorption of cationic blue
X-GRL on porous Br/TiO, at 298 K
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Fig. 4 Adsorption isothermal curves of cationic blue X-GRL
by samples of TiO, and Br/TiO, at 298 K and pH of 8
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Fig. 5 Adsorption isothermal curves of cationic blue X-GRL

on Br/TiO;, at different temperatures
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Fig. 6 Pseudo-first-order plots for adsorption of cationic blue

X-GRL on Br/TiO, at different temperatures
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W75 R TG J(Kmol). PHZW R FF A
WE R 1R, i LIS PR UE — 2 s I ANl L
NIRRT R ks Inky 5T T ER], SR ILE S,
HH FL 2k (RRER TR AG R MG G RE E, 24 14.551 kJ/mol.

0.8

0.6r

02F

0 10 20 30 40 50 60 70
t/min

7 Br/TiO, fEANFIRLEE RS BH 57 8 X-GRL W Fff O vE—
) )yt 2

Fig. 7 Pseudo-second-order plots for adsorption of cationic
blue X-GRL on Br/TiO; at different temperatures
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Fig. 8 Arrhenius plot for adsorption of cationic blue X-GRL

on Br/TiO,

Table 1 Kinetic parameters for adsorption of cationic blue X-GRL on Br/TiO, at different temperatures

Pseudo-first-order

Pseudo-second-order

Temperature/
K g/(mgg")  ged(mgg')  k/min "’ ed/(mgg")  kf(gmg 'min) )’
288 83.170 37.980 0.043 3 0.984 84.674 0.003 005 0.998
293 86.145 68.976 0.052 7 0.991 88.731 0.003 277 0.999
298 88.486 38.136 0.057 6 0.987 90.992 0.003 672 0.999
308 90.437 34.222 0.066 9 0.982 93.371 0.004 436 1.000
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Fig. 9 In K,—T ' curve of adsorption of cationic blue X-GRL
on Br/TiO,

M 2 ATUEH, HTAG® NifH, FW Br/Tio, %
BEBH 257 ¥ X-GRL /& AR FE, HBHEREN T,
AG® HEXHEIER, 2 WP e R Pt e 1 R e Ak
K AH® NIFAE, B % B FE N R HS N s AS®
NIEAE, F W% R A 1 e e

#F 2 Br/TiO) X BHE T 1 X-GRL ¥ #4012 55
Table 2  Thermodynamic parameters for adsorption of
cationic blue X-GRL on Br/TiO,

Temperature/ K, élS@/ | AH®/7l ) AG®/7l
K (J’K "mol ) (kJ'mol ) (kJ-mol )
288 2.339 —5.600
293 2.638 137.10 33.773  0.967 —6.426
298 2.936 —7.274
308 3.258 —8.343
3 #Hit

1) DVRRRIYIE T R 5ok, NHLBr 4 iRJE, N
IR IR T —FloBi 1Y Br B 239Kk 2 4L
TiO, (Br/TiOy). Br #4411 TiO, JEHZ fLFRIR
ZRLER, O35 TiO, PR T HLATIRAS, A3 I 7 X% FH
27 X-GRL ZL kAW .

2) 1E pH & 5.7~9.73 JE[E N, Br/TiO, XJBH &5 1
WP 2 aTIA 91.8%0LA b, BRI A AR T BH & i
JURHEIW o

3) BNJIFRRER I, ZW AT ARG UE =3 )
SRR, HR WAL AE N 14.55 kI/mol, W% [ Je
T o

4) W], Br/Tio, A FHE 71 X-GRL
W B HRE AR 4 —8.343~—5.600 kJ/mol, W B4 A% Ay
137.10 J/(K'mol), WFH4473224 33.773 kI/mol, 1%
R A ARG .
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