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Abstract: By the combined process of alkali and acid treatment, copper and vanadium were recovered
from the waste generated in the refining of titanium tetrachloride for removing vanadium by copper
wire. The factors affecting the two key processes of alkali treatment and vanadium-deposition with
chloride acid were studied. Under the conditions of alkali-treatment solution pH 12 - 13, alkali-
treatment temperature 60 C, alkali-treatment time 1 h, vanadium-deposition solution pH 1.0 - 1.5,
vanadium-deposition temperature 60 C and vanadium-deposition time 1 h, the recovery rate of copper
and vanadium is above 90% and 75% respectively. The product quality of copper and vanadium oxide
can meet the national standards.
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Bl - MR RN B 3 SR A IR TEE A ], pH
4.0, EEEHMPLRALS Y, H A BO A R AL
AR 5.4 /L f13. 6 g/L; AR H A
U TR A B0 K 39.58% F10.42% , HRHEAL3
GIHT R AR o3 AT A R, B~ R R Y T 2 A
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Cu, (OH),Cl + NaOH = 2Cu(OH), | + NaCl (1)
CuCl, +2NaOH = Cu(OH), | + 2NaCl (2)

2HVO, +4NaOH = Na,V,0, + 3H,0 (3)
Ti(OH), - 2H,0 + NaOH =

Na[ Ti( OH);(H,0) ] + H,0 (4)
Na[ Ti(OH),(H,0) ] + NaOH =

Na,[ Ti(OH),] + H,0 (5)
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Cu(OH), + H,S0, = CuSO, +2H,0 (6)
Na,[ Ti(OH),] + H,80, =
Ti(OH), | + Na,SO, +2H,0 (7)
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w1 OBALTISCINSS
. BRALEE  BRARER  mAEE O MTIEE LR

AW pH /T mEA - K% EK %
1 10 60 1.0 91.8  27.9
2 11 60 1.0 95.3  40.8
3 13 60 1.0 99.7  79.7
4 14 60 1.0 95.1  84.1
5 12 15 1.0 96.2  56.4
6 12 40 1.0 9.5  63.6
7 12 60 1.0 99.1  63.3
8 12 80 1.0 99.3  62.8
9 12 60 0.5 93.7  51.7
10 12 60 1.0 99.1  65.8
11 12 60 2.0 95.7  46.9

IR L ROrR 1 ~4 SCERah R Al L AE R AL 2R
VAW pH 910.0 ~ 14. 0 B35 A, PLIR B ZEE pH #Y
T i T S 248 s 35 1 R Sl pHL A3 i K
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i XM TS T, JIVEH ) Cu(OH),
AL R T VE R 455 Na, [ Cu (OH) , ] E 4 i
AW TR HFES ~8 LRI, E
TRIE RGN, 8 L) 43 B BUR B M AR A, (0 SRR
L) 60 T, BB X 4R LI 43 B R e R
Ko HFETHFR ~ 11 BYSLBE 1l 1, 7EiRat
FERSA] A 1 h I, R P0UE S A PLIR R A R K,
B, 25625 B 45 2, 15 R AL B A W S0 56 4%
PF59  BAL PRV R pH 12. 0 ~ 13. 0, G Ak 21 i &
60 C, B AbBREFE] 1 h,
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B - BRUBIE MIERIZ SL I 45 R R Wl 97 %
PL BRI L CuSO, MTE X AW P B HL CuSO,
IR, BRI E P A R E /N T 3% . CuSO, U
WAL R IR 2, MR 2 AT, g
HEL A FEL T A R AE 88% LA b, JFURL R A A BT B
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e ER . o RAE A — 8L b Y B
B TR A B R KT 90%

K2 CuSO, P LG

CuSO, & H A HELf R B B
A p(Cu)/ p(V,05)/ p(Ti)/ m(AR)/ AR, p(V,05)/ p(Ti)/

(g-L7) (g-L™hH (g-L7) g % (g-L7") (g-L™")

1 43.21 0.24 0.010 33.3 88.8 0.19 0. 008

2 38.01 0.36 0.009 32.3 90.7 0.24 0.008

3 BIRR E BB w, %

R Fe Ni Zn As Sn Sb P S Bi
1 0.001 O <0.000 1 0.0019 0.000 3 <0.000 1 <0.000 1 0.005 1 0.000 7 0.000 9
2 0.001 5 0.000 6 0.001 8 0.000 3 0 0.001 0 0.004 0 0.006 8 0.000 8
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HEG pH T h %
1 0.8~1.0 60 1.0 76.2
2 1.0~1.5 60 1.0 93.1
3 2.0~2.3 60 1.0 21.9
4 1.0~1.5 40 1.0 41.5
5 1.0~1.5 60 1.0 93.1
6 1.0~1.5 80 1.0 92.1
7 1.0~1.5 60 0.5 78.6
3 1.0~1.5 60 1.0 93.8
9 1.0~1.5 60 2.0 93.6
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