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Abstract

A comparative study of the extraction behavior of vanadium and titanium in sulphate solutions using Cyanex272, PC88A and
Alamine336 has been carried out. Effect of pH in sulphate solutions, concentration of extractant and extraction isotherms has
been studied. Solvent eatraction separation studies of vanadium and titanium from the mixed solutions were also carried out in
order to obtain a criterion for choosing the more effective extraction regent. From the experimental results, it was conformed
that Alamine336 was good extractant to extaction of vanadium and separation from titanium from the mixed solutions.
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2.1. HiLbEe] 838t (Solution chemistry of

vanadium)
whbEe) A9 fdFoly Ame) me} 42, 43, +4,

5 TS HAE Felg veblisd), QP e 49
+54 ezt o= F83lt) Fig. 12 whtg o
29 & Jd9L vell= Eh-pH diagrams HA|
SACE) aelxel 7ol 244 (pH<2.0)1M &
Vo2* ot Vo, Fu= EAlSt pHrt Sviste] e

o2 g w2} polymerization®] ULt deca-
vanadate[(V 10029)° T+ B metavanadate [(V,01)"] &
ol 71 Hele] Foleoz FAFT, el S
Al AdgAoR pHyL sl wE) e o] o
FFHe] olFo] A

2VO> +2H = V,0,* + H,0 (pH=13)
orthovanadate(colorless) pyrovanadate(colorless)
2V,07%+ 2H = V,0,,4 + H,O (pH=10)
metavanadate (colorless)

5V40,% + 8H = 2V,,00% + 4H,0 (pH=6.5)
polyvanadate (orange)

V10025 + H = HV,i05> (pH=6.0)
hydrogen-polyvanadate (orange)

HV,005” + H' = H,V ;055" (pH=4.0)
dihydrogen-polyvanadate (deep orange)

H,V 00" + 4H' + 2H,0 = 5V,05 - H,0 (pH=2.5)
vanadium pentaoxide hydrate (solid, dark brown)
V405 Hy0 +2H"=2V0," + 2H,0 (pH=1.5)
pervanadyl(pale yellow)

HhEE E% pH 2.0 —‘?'101]/‘1 29| vanadic acid
(red cake: V,05-nH,0)2 FAAFHAY =& pH 9.0%
oA ammonijum metavanadate(NH,VO,)E A=
Gl ammonium metavanadate®] 739~ ¥<(cold water)

of ok7k 83=EH red caked 7S EE AHHY
L EFo] g0 Na,H,V,0, 2 2L 7 2 AE
< FAFT, Vanadic acid 9 ammonium metavanadate
9] 74 3l (calcine)yS o2 £89 V,0, =
A AEE 7Ressith. 28y ¥IE vanadium
(VY= pH 3.5 oldolM v,0,2 o] 75t 712
Al &80 dofubA] ol 7IEFEe] B2 FAHo)
AFsel= A7 Uk

o

2.2. HiL}Ee| F&8}8t (Extraction chemistry of
vanadium)

vl 9ol (vanadate cation : [VO,])S pH 1.5
olike] ok Bolollx] slrEElsle] et o] oxy-
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Table 1. Chemical analysis of spent catalyst
Composition V(%) Ti(mg/kg)
Amount 0.015-0.038 0.12-0.94
A AHE FEAZE G714 FEAE Alamine
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Table 2. Chemical structure and specifications of PC88A

Chemical structure Specifications
Cals Appearance Clear and Slightly yellow Liquid
CHg(CHz)sCI!ICHz ~ , ~, 0 Specific Gravity at 20°C 0.95240.015 1
CHs(CHz)BCTCHzo < N om Flash Point °C About 190
CsHs Assay% by weight 95.0 min.

Table 3. Chemical and physical properties of Alamine336

Appearance Pale Yellow Liquid

Average amine number 134
Specific Gravity 0.81
Average molecular Weight 392
Viscosity(Centipoises) 40°F 23

88°F (140) 11(6)
Surface tension (dynes/cm) 53
Saturated solution(25°C)
Flash point(ASTM) 355°F
Fire Point(ASTM) 410°F

Table 4. Chemical and physical properties of Cyanex272

Bis(2,4,4-trimethylpentyl) phosphinic acid 87%

Appearance Colorless to light amber liquid

Specific Gravity at 24°C 0.92

Viscosity, Brookfield at 25°C (50) 42cp (37cp)

Solubility in distilled H,O at pH 2.6(pH 3.7) 16 mg/L (38 mg/L)

Boiling Point >300°C I
Pour Point -32°C

Flash Point, closed cup >108°C

Specific Heat at 52°C 0.48 cal/gm/°C

336(Henkel Co.)e AHEBIATL, AESAZE PCSSA  712%E pH 2L pH meter 9420(Orion), 22 TS
(Daihachi Co.,) ¥ Cyanex272(Henkel Co.)Z AH:-&}%1 A8t A ZE<] Shaking machineg AHE-3HATH.
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Fig. 2. Extraction percent of vanadium as a function of
equilibrium pH with 0.2 M Cyanex272 dissolved in
kerosene.
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