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Comprehensive recovery of precipitate of wastewater in
removing vanadium from raw TiCl, with copper-wire
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Abstract: A new method was presented to recover copper and vanadium from the precipitate formed in the waste water
after vanadium removal from raw TiCl,; with copper-wire. The recovery process consists of five major procedures,
namely, the self-oxidization of precipitate, the removal of chlorine with sodium hydroxide solution, the first-stage
leaching of copper with sulphuric acid and recovering vanadium by roasting the first leached residue with sodium
carbonate, the leaching with water and the leaching copper with sulphuric acid once again. It is found that the precipitate
can self-oxidize in air. After stacking for one month in air, about 90% metallic copper contained in the precipitate turns
into CuCl,-2H,0, Cu,CI(OH); and Cuy(OH);Cl. The copper oxychlorides can easily convert to Cu(OH),, and the
conversion rate is over 96% under liquid-to-solid ratio 4:1 and pH 11 at 80 C by stirring for 1 h. When pH value is
maintained in the range of 2.0—2.5 during the leaching of sulfuric acid, the impurities of Fe, Ti and V are remained in the
leached residue. And then the leaching liquor is concentrated to 1.38 g/em’® by evaporation and cooled to obtain the
product of CuSO,-5H,0, which is in accordance with the standard of GB437—93. After adding sodium carbonate under
the stoichiometric proportion of 2.5 the residue is roasted at 700 ‘C for 3 h. The calcined product is leached with water
under liquid-to-solid ratio 3:1 at 70 “C by stirring for 1 h. NH4ClI is then added in the leaching liquor containing vanadium
according to the stoichiometric proportion of 3 to obtain the precipitate of NH,VO;. When NH,VO; is thermolysized at
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550 “Cfor 2 h, V,05 with the purity grade of 98.61% is produced. After vanadium removal, the residue is leached once

again with sulfuric acid. The total recoveries of copper and vanadium are 98.63% and 95.65%, respectively.

Key words: raw TiCl, purifying; copper wire; vanadium removal; comprehensive recovery

TiCly A2 BRIR 4 (W —Fp EZE o fa] 7= 5, 2 Tl
ARERANER A 2B =12, Tk 2 SR 4 20 4 el ki
Ik &AL I TiCly, XA AR 2 TiCl, &
FeCls. AICl;. TiOCl,. SiClys VOCls. Cl,. HCL. VCl,
2R 0, R TiCL, D ZI0E SRS IS S, A fe T
ARERFNER 2L o RS TR AT ERE TiCL, 1 SiClys Clas
HCI S i ibR 25, Z81HAESr ) FeCly. TiOCL
SEEh SRR, 1 VOCL 5 TiCl, 78S i,
BER AL LA RS 5 IR VR Bk
AR AVLIBRILIE . Bk BRI 22 BRI
TR SRR, ISR B, A7 AN
HTZRER, HAEEAGEUE, 5750z,
T Tk FRRH . AR AR, SR R,
AP AR, AHBRIE R R, 45 5 BT 2 ok A,
R H AR LA A TR B B Bk BRI
U, GRARMGEL, AP ARG, AR BRI A ] LG A A
FXH R RE T R ALCLy 43 B AN RS K 6 77 i S B

M. HLZBRPUBOR L, R, P R
S, AHERER SIS K, HE e 22 8 5 I
KA IREEAT G R, 57 SRR . i 22 AL Bl
AW —FPERA %, ey H TR B TiCl, A==
j_k[s_ﬂ .

TERRPUE R 40 22 2 Inide Js U N, B T
JERL VOCL, f CuCl 8 5 /e 22 Ah 3, A — By 1)
o, WL G TER I AR N, BRIVEES) N IR, BB T
fifR TiCly AL S AR, DU K 22 3R T
U UK A2 I S Y bl 22 5545 31 ) 102
/K pHAE A 1.0~2.00 TiCly 2E 7 Aib— O 5644 1X R
AKWCEEAE BTN ER S B e, AR G S )
DUSEYEIK o« WCHEAT B M DTE Y R0 05 SR ] Kk — s
5 W 1 1o M e i P TR SR Tl R e S R
s TR eV R . PTIER K T oA KRR, K
A PR o AR B R O™ R A G
R, ASCAEEE T F TiCl, 4l 2238 R K DTTE Ve
WAL T ZAFAER I8, JF R BT R A A A —
BBy B —E A I A BB T8, 850 T Mk ik ik
RGO B RO R I Y5 3%, UTiE TR K
AR RN T AR, B T AR R EAE T
ol I =TI SR N (NI 7879 S 5

11 SKIGTE#

S JFURE A 1 SUER SR TiCL, H 22 B BRALIR K &
BRE BRI PO, KR LKA, HhEf
HERR G e TR I Ve R 22 o e e S HE AT
A BRI RIRY), LA E R
1 PR,

F1 UUERK B G or
Table 1 Chemical compositions of precipitate after self-

oxidization (mass fraction, %)
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Fig.1 Flowsheet of vanadium and copper recovery from precipitate
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Fig. 2 XRD pattern of precipitate after self-oxidization
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Fig.3 Relationship between self-oxidization time of precipitate

and copper leaching rate
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Fig. 5 Effect of pH value on copper leaching rate
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Table 2 Experimental results of copper recovery
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Table 3 Experimental result of vanadium recovery

Component liql:lf)i(/:(h;;dg’l) Residue/% C;rso((iiftl/i/zoo
Cu 98.46 5.78 25.38
Cl 0.24 0.16 0.02
Ti 0.001 25.90 0.005
Fe 0.001 3.84 0.001
V,0s 0.04 7.28 <<0.001
SiO, 0.02 6.13 0.01

Component lithijg%I) Residue/% pr(XlzuOci/%

Cu - 7.58 -

Cl 0.05 0.42 -

Ti 0.001 2742 -

Fe - 4.80 0.003
V,0s 14.31 1.09 98.12
Si0, 1.11 1.84 0.08
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