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Preparation of Titanium Dioxide Particles and Properties for Flue Gas
Desulfurization
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Abstract : Under different sintering te mperatures(340 'C ,440 'C ,540 'C ,640 C) , four TiO, particles were prepared. The

crystal types of all four samples were found to possess anatase structures by XRD. It was obtained by N, experimental
adsorption at low te mperature (77 K) that their surface areas and average pore size were between 79 and 124 m?/ g, 56. 8
and 254.8 A respectively . The pore structure of TiO, particles was characterized by scanning electron microscope
(SEM) . The tests of adsorption dynamics for FGD and the performance of SO, re moval were investigated in a fixed bed
system for different samples. The results show that SG540 sample which made at 540 C sintering te mperature had the
most quality among the four samples. It can adsorb SO, of 38 .9 mg for one gram SG540 sample . Different operating
conditions for SG540 such as adsorption te mperature , SO, concentration in flue gas and the superficial velocity of flue gas
were investigated . TiO, particles for FGD had more efficiency than other physical sorbents such as active carbon and zeo-
lite . The mechanism for SO, re moval was de monstrated by infrared (IR) spectroscopy and desorption test results to be
mainly physical adsorption .

KeyW)I‘dS stitanium dioxide ; solgel ; physical sorption ;fixedbed

TiO, , , : 65 %
(UV) ,TiO,
(.21 15: 40: 10. ,
TiO, 5h. 80 C 12h,120 C
1 (59878012) ;
1.1 TiO, : (1967 ~), , ,

4 - :2001-12-14; :2002-03-06



148 24
24 h, : 4 s TiO, AHHBURLRE i
340C ,440C ,540 C 640 °C v 020 R

2 T ¢ HS6540
0.5h. 4 , Z 015 456640
I mm : SG340 , 2 o]
SG440 ,SG540  SG640.  ASAP2000 N, % 005 ¢
77K ’ 0A00E T
10 100 1000
; C b C D LA
1 - TiQ, 1 Mo,
Table 1 ~ Characteristics of solgel absorbents Fie | P e distributi £ Tio |
lg . ore size distridbution ol 10, samp €S
SG340  SG440  SG540  SG640 130-
Jemeg! 0.312  0.425  0.454  0.298 7,160
/mieg ! 89 118 124 79 1403 7
/A 1435 724 568 2548 E ;égé ?
o 1009
LEO-1550 SG540 § 803
g 607
5x10° 5x10* Eﬁé 407
203
,TiO, it . . .
0.0 0.2 04 06 038 1.0
’ > }fﬁﬁh—iﬁ plpo
, 2 AS AP2000 2 SG540 K N,
N2 SG540 77K Fig .2 Nitrogen adsorption isotherm on SG540 sample
2 3 : )
2 , S SO,
’ ’ (SO Ny) 2
50 A (31 1( ), SG540 ’
> , 50 ~800C
56.8 A. A , —
2 ﬁ@éﬂ LSBT AR
) i 52 PR
1 4 U )
, T
) ( 1) .
SG440  SG540 ,
SG340 S G640 . 3
, SG540 , Fig.3  The sche me of experimental setup

1.2

2000

ROSEMOUNT NGA

SO,



149

, SO,
Nicolet 170sx
TiO, ,
TiO,
1.3
Tg,
7.4cm.
( *0.5¢C )
0~200mm
(1) 4
SG340 ,SG440 ,SG540 ,S G640
120 C, SO, 7100 mg/ Nm® ,
0.22m/s.
(2) SG540 120 °C,
160 C,200°C 240 C
) SO
7100 mg/ Nm’ , 0.22m/s.
(3)SG540 S0,
7100mg/ Nm® 4845 mg/ Nm’
120 C, 0.22m/s.
(4) SG540 0.18m/s,
0.22m/s,0.38m/s
, SO, 7100 mg/
Nm’, 120 C.
SO, )
( 30s 1 min
) SO,
2.1 TiO,
4 SG340,SG440,SG540  SG640

4

Co S 02
,C SO,
4 , 4 ,SG540
, g SG540 38.9 mg
SO, 4 5.
1.0 o ] =
5 ==
0s] *fd b o B
i / gscsz;o
] S6440
B 06 j 456540
S 04] / / 446640
021 W
ey
0.0 ¥ —rrr— T
o 10 20 30 40 50 60
W5, B BT 1] /min
4 4

Fig .4 Breakthrough Curves of SO, on four samples sorbents
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Fig.5 Adsorption amount of four sample adsorbents
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