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Preparation of Nano - TiO, by Stripping Precipitation Method
and Photocatalytic Performance

Zhang Lingyun'?, Guan Hangmin', Li Hansheng’, Zhang Dongxiang’
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Abstract : Precursor of nano — TiO, was prepared through stripping precipitation method with D2EHPA diluted
by tetrachloride carbon as an extractant, and ammonia and ammonia — alcohol aqueous solution as a re - ex-
tractant and precipitator. This process was optimized by controlling mass transport process on the interfaces of
microemulsions. Nano - TiO, obtained was characterized by SEM ., XRD. Zeta potential devices. The result
showed that catalytic performance was distinctly influenced by lowering temperature and concentration of ammo-
nia aqueous, increasing concentration of ethanol auxiliary agent and varying calcinating temperature of TiO,
sample. By stripping precipitation with ammonia and ammonia — alcohol, the optimum calcinating temperatures
of TiO, were adjusted at 350 C and at 450 °C respectively. The temperature and the optimum concentration of
ammonia aqueous were 17.5 “C and 1:5 respectively. The higher concentration of auxiliary agent was more
beneficial to forming smaller and more uniform TiO, particles. Compared with sol ~ gel method, directing pre-
cipitation method and stripping precipitation method with ammonia, this study showed that nano — TiO, pre-
pared by stripping precipitation with ammonia — alcohol had not only a small and uniform grain, but also a high
efficient photocatalytic activity, and the removal efficiency of methylene blue illuminated for 60 min with TiO,
by stripping precipitation with ammonia — alcohol was above 85% .
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1.1 YR Tio, HE&

BEEIE . B 22.50 mL £KEEPY T BE, SRSt B
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HAKXKBEEFKHETAG, T 85 CTTR,—F
BET8EEE2.0 hBFHEEE 1.5 C/min,

REIEE : REERERRTRNITED,
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Fig.1 DTA - TG curve of TiO, prepared by stripping

precipitation with ammonia
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Fig.2 XRD spectrum of TiO, prepared by stripping

precipitation with ammonia at different
calcinating temperatures '
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Fig.3 DTA - TG curve of TiO, prepared by stripping

precipitation with ammonia - alcohol

RIIX &K TG - DTA BB ER K, HE 3 74, TG
HME LEERNME RO L ERSE:100~200 CH
200 ~ 460 °C ;1 DTA gH4% £ 23— /MR #Ak (100 ~
170 °C) FI A A 5% A i&k (200 ~ 360 °C R 360 ~ 500
T)o 7300 CZAIMRESRERBARESR S
BRENBRMKRELEEFNEIER; 7 200 ~
360 C i H LA ki (e TRAL B AE 240 CHIT)
R 5% B YL E LB R R BT
B0 4E 360 ~ 500 °C 7t [ HH 31— 58 Ay i Pk (O TIAir
B 450 THHE) AT ER A Tio, T R{LVBE
AEROT R, M AR 500 CEA , RIAB KT 1Y
BASREER, 581 NELITUEA, BK -8
REHI&RHK Tio, MBS HEREE®, \E
4°]H,EE 450 CTBRG, REEHAT2, Bt
K - CEEERBKEEEXR 450 C,

3500

-l BHBE: 450 T

2100

15 0 45 60 75 90
20/ ()

M4 7450 CRBEBET, BK- ZHREHE
# TiO, & XRD %A
Fig.4 XRD spectrum of TiO, prepared by stripping
precipitation with ammonia - alcohol at
calcinating temperatures of 450 C
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Table 1 Particle size, crystal grain diameter and half - peak
width of TiO, prepared by stripping precipitation
with different concentrations of ammonia

FAREE  5y) Do/ D/mm R
Il 0257 1.3 5.1 0.9%9
133 0721  10.63 616  0.999
1:5 0.6831 10 3.4 0.9
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Fig.5 SEM micrographs of TiO, prepared at different temperatures
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Table 2 Particle size, crystal grain diameter and half - peak
width of TiO, prepared by stripping precipitation
at different temperatures

t/C Bln/(o) Dw,/nm D/nm R1

17.5 0.770 3 10.38 53.2 0.998
27.5 0.7522 10.63 67.6 0.999
37.5 0.731 0 10.92 75.4 0.998

6 AAREIRE By HIHI & Tio, B SEM BF,
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B, KB KR REKEE RIFOME, BREEX -
CREBEBRPCEEBAEM, Bk BT T, B

RAaBMEMH OB ETEF. XEHT Tio, 8
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REROEW. ME 7R 4770, RAEKRE
EREK - CEREZBEO_S/AKBR R EH
B - BRERERZREE /N, XS HEMm
B, XRBATHTER - B, £ TEIE
OB GREK, B SRS T RSEKEREETH
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Fig.6 SEM micrographs of TiO, prepared with different concentrations of auxiliary agent
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Table 3 Particle size, crystal grain diameter and half - peak 4 .
width of TIO, prepared by stripping precipitation ARLEERBASR EHBEHRERIIRK,

with different concentrations of auxiliary agent {EME 7 517, EETUE B EIRN BN N B/

wRwER o T T RN, BRI &, K - ZBRE RS

(V-u:i-: Vdnnbd)

o YT 7 o0 ENFNMNYHEMS OSSR FEE
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Fig.7 SEM micrographs of TiO, prepared by different preparation methods
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Table 4 Contrast of specific surface area, crystal grain
diameter and half - peak width of TiO,
prepared by different preparation methods

W& Bia/(°)  Dg/nm  S/mt.g"! R?
B - SR 1.6215 12.83 35.83 0.997
HENEE 0.6641 12.44 112.96 0.998
BAkEXER 0.7636  10.43 114.44 0.998
k- ZMEXEE 09354 8.54 114.98 0.992
H:S—HERR

2.3.2 N EAEENITE
BAARRKFREBE Tio, BN VE 584, U
e Z Ve BHLTS Bttt 7 (L AR iR 3e , BR
RARIRT 25 min 1T — R R NB HEUE , ER L
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B . RERNEREARRES, CHRFAEKX -
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Fig.8 Effect of TiO, prepared by different preparation
methods on the photocatalytic activity
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Table 5 Kinetic parameters of the photocatalytic degradation
of methylene blue with TiO, prepared by
different preparation methods

HENE  Cno/eL” kymin' ty/min R
B - BB 0.20 0.0288  24.07 0.991
BEREY: 0.20 0.0305 22.73 0.976
KR ER: 0.20 0.043 9 15.79 0.992
BK-ZMEREE 0.2 0.049 5 14.00 0.979

CEBRZEEFIER Tio, JELH, AR RERN
BAE, 76 60 min 2N R X LB FKE 85% 1L
EEETHER - BRERN 9% NEBEINEEN
5%, B HER R RIFFHH 14.00 min N E
24.07 min(JL3& 5) . XR TR N 2L
FI R E KA B TR R SR ER IR R
HR £ A - BFER A, B b A BN B
INEEREKR, B A KEREE B FRISR, R
FTHNDORM , NTHEE LR B a3,

3 &#

A T Y¥E7E D2EHPA - CCl/TiO(NO, ), tk & F|
RRAREREITE EH & T 9K Tio, BLF®
Rk, PR R HA

(DBRRE - ZR5 X T2, BEEK
REEMEK - CER XS &M K Tio, R
PR BE4> 3126 350 CTHI450 C,

(2) REEFR AT T RIS B M Rk, ZE ST
B&RET  REQSAKRERN 1:5, REFISBEY
17.5 C;HEK - CEBRHRHNEEN G, OBS
B#E , 88 R T AV NER A Tio, BTIREA.

(3)Xtt Tio, WARISGI&E TZ X3, FHEKX -
CERETZHEN T, BN N ER/N, 9835
57, Y AL rE MR B, 60 min Ff 7 B ALK Fo B4 RIK F
85%1L L, AE R - B2 IR R Tio, X igfbis
HERE, KRR EN 69% ; B BB AT 25 min BT
R BB E RBE RIS 14.00 min B INE
24..07 min,
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