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Abstract: Preparation of titanium powders from TiO, by calcium vapor reduction is one of the most active new methods
of titanium production, and in this procedure the acid leaching process of reduction products plays an important role.
With single-factor experiment method, the influences of agitation speed, temperature, mole ratio of hydrogen/calcium
ions, liquid-to-solid ratio and leaching time on the leaching rate of calcium and titanium were studied. It shows that under
the conditions of agitation speed 500 r/min, temperature 25 °‘C, mole ratio of hydrogen/calcium ions 2.25:1,
liquid-to-solid ratio 30:1 and leaching time 15 min, the leaching rates of calcium and titanium are about 99.18% and
0.143%, respectively. The titanium powder (leaching residues) was detected by means of XRD, SEM and EDS. It is
proved that calcium oxide and other impurities can be effectively removed by acid leaching. Higher oxygen content is
mainly caused by difficult deoxidization of Ti-O solid solution, as well as the inadequate reduction of intermediate
products calcium titanate.
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Fig. 1 Experimental procedure of titanium powder production
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Fig. 2 XRD pattern of reduction product

1.2 KWHZE

RNVASEWE 3 Pron. B 500 mL # = iR
PO BRHILF O ERR, 38 = DN KB AN, I8 F)
TREREE, IS g R TR I SEg . Ve
J8CSE TR HROEA T I DR, AT B B R IR
i, DU IR P B AR iR . 3R I AT
(¥155 5 FH EDTA $if i 0 W vk iz M, R 2 i FH v



H23BLHE1
R 5 3 7 R W6 1% (ICP-AES,  OPTIMAS000,
PerkinElmer) 73 ATl s H FUACBE S 20 /) 2721 X 5t
LATHX(XRD, D/max—3B) 73 Hid J5 7 P P A 41
B 3 AT RE B A 1 1 4 HL B8 (SEM-EDS 5 FEI
QUANTA 600)R %232 H1 v BNk TSR, AR IAS H]
IR TC A BT A A S s SEENI T A
] E A ML (LECO TC400)ill &, Kk 4 2 %
Q/GYB 10.3—2002.

Electric blender

F—

p—

Three-neck flask
Water bath

Double-buret
clamp

Retort stand

777777772777
3 VR K
Fig. 3 Equipment sketchmap

2 HERFMVE

2.1 FEERE I EEANENR R RS0

RNV EE 25 C. Wl &4 B BE R L
2.25:1, I LG 20:1 F BV IS [] 10 min (45 PF T, WF
TR P RT3 R Rk R sy, 45 &
4 .

B 4 w51 e e, AR IR AR
BE A 0 1 B PR G KT P s SRR R IR 3] 350

100 0.9

90

<
N

80

701

60 r

e
w

Leaching rate of calcium/%

50t

(==
W
Leaching rate of titanium/%

409

- . : . : 0.1
0 100 200 300 400 500 600
Stirring speed/(r-min")
4 PR IR AR 5 R
Fig. 4 Effect of stirring speed on leaching rate of calcium and

titanium

EARAE, A BHOEIR TiO, Hl# AR T R T I IRR T2 s789

r/min 5 RS NP, 5 AERIR R T AR
1k, RIS B i = W) Sy e T 4
Pt HE P AR 350 r/min B, 58P 0] LAAE AR i
TR EANTHE, A5 B2 SE IR
FEVE K 500 t/min, LATH BRI HEE R0 IR 5%
M o

2.2 REMEINELR HEAF I

FEBCREESE 500 r/min, U4 BT EE/R HE 2.25:1
W EE 20:1 A MR 10 min B4R, 8T
FEXT A AVERE e s, 25l s .

el
0
to
T
.
— — —
—_ [9%) [}

1
o
O

Leaching rate of calcium/%
\O

S g oo

Leaching rate of titanium/%

.
e
9

978 I L I I 1
25 30 35 40 45

Temperature/'C
5 WEENEG R AR AR 52 0

Fig. 5 Effect of temperature on leaching rate of calcium and

titanium
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Fig. 6 Effect of HCI concentration on leaching rate of
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Area in Fig. 9
Ti Ca (0] N Cl
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Area 4 3895 31.62 2943 - -
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