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ABSTRACT

Nanosized TiO, powders were synthesized vsng the chermeal vapor condensanon (CVC) process with various
precursor feeding rales (0.376 and 0.752 m#/min} and oxygen flow rates {1--2 slm) conditions and powder characteristics
were investigated i lerms of formation of nanosized powder varying with the zbove processing conditions. For this study,
the main thermodynamic and fluid dynamic factors - supersatutation rato, collision frequeney and residence trme-were
theoretically established and compated to the characterislics of formed TiO; powder. The loosely combined anatase phase
powders (ncluding less than 3% of rutile phase) having 20~30 nm cryslallite size were obtained at overall conditions
The particle size and the degree of agglomeration tor a precursar [low tate of 0.376 mi/min turn out to be smaller than
for a flow rale of 0,742 m#/min. And the decreasing of parucle size and particle size distribution were observed with
increasing oxygen flow rate as the residence time and collision frequency wete reduced by increasing oxygen flow rate.
[t appears that [urther scrutiny 15 needed Lo elucidate the influcnce of the individual thermodynamic and kmetic paramelers
indepenclently,
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Table 1. The Variations of Supersaluration Ratio, Collision
Frequency and Resulence time Calculaled by
Equation (1), (2} and (3} at Given Thermedynamic

Conditions
Flow rate Supersaturation | Collision | Residence

Precursor | Oxygen rali{g) fr[_ﬂ,?quencx fume
(mlfmun) | (slm) (10% (m™ - sec’)| (msec)
1.0 0462 0.8724 0.1633

0.376 L5 0372 (L6493 01308
2.0 0.311 0.5183 0.108%

1.0 0.792 04363 0.1635

0.742 L5 0.640 0.3247 0.1308
2.0 0.537 0.2592 £.1089

1.6

{a) — {1.742 ml/min
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Ratio (x 10°%)
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Residence Time Collision Frequency
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.
]
]
]
]
]

Oxygen Flow Rate (slm)

Fig. 2. The variations ol supersaturation ratio (a), collision
frequency (b) and residence time (c) with 1ncreasing
oxygen flow rate calculaled by equation (1}. {2) and
(3.
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Table 2. The Crystallile and Particle Size of TiO, Powder
Measured by XRD, BET and LPA
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Flow rate Ti0), (o)
Precursor | Oxygen
(ml/min) (sl XRD BET LPA
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Fig. 7. Assumption and calculation of the evaporation rale of
precursor at the evaporator, a) 3 mm diameter droplet
and b} 0.2 mm film on the surface of 3 mm diameter
glass bead.

Y 41‘:DPCr2dyp
W, =400 -, = ——— ———— 1-4)
-y, dr
P

3

of uf, =RelA ¥ = p T Yot o)m, =ood]A]
vl AL olgatke] o (4F =ReIM 7}
l AzgH A (5F 25 F 3k

= —47D CRIn(1 -y.*) (1-3)
B A7 w2 AA e FEEEE o 6)0R
HEE 4 glom,
dn,  dlp,V,/MW,]
Q)p = —— _—
dt dl
d[p, 4nr
e o
- dt
AI59} 6O RE Aol mE AANRL] Fra
=3 Alsh, A @7 2T
dR _ 2MW,-D, C-In(l-y%)
dt — Py T a-7)

=09 wl R=R, ¢<le] t
(L7re =004 w1 HESHA,

olA R=Re|et & o, A

~ Pp R,
T 2ZMW,CD, 1n{1—yp*)( 2 ) -8)
of71A, M= mTle] Bakgeln, D AT 2
o)X, CE BREE B p:{c‘:_ HEA) ] Bk, Py
= %i%iﬂﬂ% @501111 re R% e K R o ) = s
2} wrAle) A ) M Adret gle
o4 Dlrﬁ gulzie] F|H)e] gHakAlSS o]Esle] 250°C
oA 2F 0.1 cmifsec?] HE disiFEy, AT &
4 Ce PRTE Alteld-en), 2.3883%x10° moliem™] 31
ok HPAPE 0376 minmd) $52 FYE o d-A
9] Bake. 250°ClA 0.0588 ame|ITh. Fig. 7ol+1et
o] 37 3 mm 2719 AFA A @ FElE)=d
02 mme| FHZ AEHL of b, A7 FEE=E

A 36 W A 7 ZTQ99



750 UG - FAE - oY - HFE - )

A (82 ol AMEE e A% oF 1367 0= % HEZ FpAle] FYEEERE vhed e
AL, by A o 4% opfel 2T A|FdEct A7 == A A 5 9ol #1922 vhdos §
A f3] 0376 mifmindnl, 1713) dHo) 7lElr] W % 1 0742 miming] 75l FEEm, A7A7) 2=
2 FY=EE dele Algte] ¢ 1044:“%:‘; geket = RmEvlEe] Alew Evie B FEsrs Rysioiar
W FHE HYAT A8l 2% A3ek dhea O 2 3 gk

X R



