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1999 4 MINERAL DEPOSITS CURERE I R

AR AT A7 PR A AL B AR B SEE 6
Zia R R0

AV EAE

CoR [ T ok 2 g o S W52 BT b 50D

b B U O A RN TR R T TR T S S E <8 1 7 R 7 O o) i R O R B S BN
FOEW LA R B AR T R LS BT A, WA AT T G SR SRR L, B TR 4R
A AT, W, ok B [l SR R V) VR (Ga) B AT B M EAT T AR IO L e R )RR
(1 W LA A, LA L A 2 v L 1 e WL . WU A A A Rl L G T
[¥) HCl, HBr, HCIO,, HF , C;H, Oy Fl C,H CH, 55 A [w] {8 25 41 45 11 2K 3 001 b 308 L (6 300 C
(P36 E 1 500107 Pa JEJ) PR JE B P R4 T 120~168 /NI TORTE I, S8 5 JLIE ), MK
S B S p AUH OV ORI Ga MR, VAN R — Bk 21,92 ~60.10% . dik @ik
T4.11% . Ga MFEW SR — M N 7.27% ~26.52% , WEilik 36.32% ., Bk, FFREMHOT KEES
PSR E I G R R ek D O 3 | T i NI 18 SRS B2 N & i R S D

JeELE . AEHUN, Bk ORI RIPEASWE WA R HTOF B

WOV B L B R R 3R M s K I AT IK . AR, JRRDIRE A, #A W
#” 2K, H AR AR, EAT L PR AR S, AR KR
P, I TR AR R, T2% R, SURRBITRERSGEFM, SEOFRRA R, JHHEIR%E K, %
Biig e+ oy I, XSRS AR SCHE N L LS R, SO B 9 S A 1R
AR RN A L BRI SR BAR S5 L3 ™ T A A8V AR ST % WA A T R BT A 3 5 R 23 B
G AP RO R A R RO R TR SRA R W, RN, N, B
B A0 % T LU 1) R ﬁ}{'*ﬁ BT Rt A e 32 30 1] e ot 457 A8 0 A7 <8 i R (VD RTER (Ga)

BEAT T ACHOSER, BUR IR AE R B Aok, Mg a AN 2%, A E5HEA R E
.

1 R EZRG R AT vy e A i

S BB R AR, E ARV BV R R e, BRIk
Sh, PRI E KR AR W, KM, HANMBEE, A& TSEZ, R
TR EZE Y ER., BT, HRFSEEK, LR LT RERZ 0 ERE K, oA
WEFT . TF AR AR 9 FAL . 95 IR 20 0 A W AR A O R BRIk — L e A . LA

s ofn () My L 2 g L (¥ ST BB L B AT W R e HLBE R AT D G A I 5 0 AT IO 0 4 0 A R
oo EEE A WARSE, YW 1937 A, WEE A, KMIM AR SRR A A, WA MR AR L BB . 100037
1998-10-21 W fi. 1999-01-12 & [a]
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50 AR rb T 7 LU PR AT 0 2 3% BORE S ST T WIRA N T T S R R JRU A AR 9 R R S AL
B, R AGRR, N O T IR R SRV M Ga AU T2, IO S -
SeSEBLMIARA Tk A B K, REBEMZ R ZME T THRANT, HREHT
2R R T R A B, SRV REE] CUGT MR R, R AR R BT . A
A R R, RN e B A BT AT, ARSI B SO [ I R Y . OF )t
B AR R KR REAS TR A 2 T AR 1) — SR ST R A S B A I TR AR D &, TE
Mok, WILUL R I7EE ., @M ST T W2 A M MRE T, RIS T A ks:.
AR M Z O RMRR T Y. BT AN, R &R ARMN L ZK%, Ll
8 — RH5 K, Al S 77 8 AR STM R, 3 ar BLRDEOE A7 6
B RATRAE M A, L BE Ok, TR, B, PORMEUK (WIS s, R1E
WA 7 ANH A KEE (BEAPEE 15~20 kg) M EZERAMA GRS RS TR MR
2. M R 2 T LLF Y .
e WA, A RO SC BT R G R S 00 A 2 e AT 0 5 A
Table 1. Chemical composition and useful element contents of ores. wallrocks and

their waste materials after extracting alum

2 gy /%
F 5 [ERTER
Si0. AL O, Ca0 MgO Fe() Fe,0; K.O Na,0) TiO.
iH 2 R £ 39. 08 20. 25 0. 18 < 0.01 0.13 4. 70 5. 88 0. 24 0.57
270 Bt 5-2 | HUBCRE 41 | 33.95 22.08 0. 05 0. 04 0. 52 3. 65 6. 45 0. 50 0.59
Ak
Ml 3-2 Vﬂ“ 50. 27 15. 40 0. 33 0. 04 0. 16 6. 24 4.29 0. 24 0.83
IEJ)("(:'
F3 W 17. 14 56. 30 0.13 0. 04 0. 02 5.32 3.27 0. 08 0. 48
F2 LA 35.28 33. 26 1. 28 0. 26 0. 07 6. 34 6. 47 0. 62 0.78
Fl1 W 70.50 14.15 0. 10 0. 07 0.27 5.23 1.18 0.10 0. 90
24y /v I L E W/ (pg/g)
FE 4 FEdh 7 FR
MnO P20 H.0" CO, SO, Bk vV Ga
tH 2 BRARD 41 < 0. 01 0. 45 7.68 0.22 21.20 100. 58 185. 20 22. 00
270 Bt 5-2 | HLECRE A 0. 01 0. 20 8. 02 0.10 23. 87 100. 03 189. 00 25. 00
. LAk e o _ - .
[ 3-2 e 1) 0. 01 0.61 5.52 0.19 15. 81 99. 94 375. 40 38. 00
AR Y
F3 L4 0. 01 0. 88 5. 34 0. 14 10. 61 99. 76 841. 90 87. 00
F2 WK 0. 02 0. 44 3. 06 0. 28 11.89 100. 05 299. 00 44. 00
Fl LN i 0. 01 0.27 3. 20 0.19 3. 40 99. 57 244. 10 23. 00

T T T S 0 P ¥ R RS BT, 1905

2 WAL AR A (M RILK b s A Ay FAT B G FE M R (mg /L)
Table 2. Main chemical composition and useful elemlent contents of the surplus vitriol water

after crystallization of alum

JLE Si Al Ca Mg Fe K Na Ti Mn Sr Li \Y Cr

Fhk| 99.50 [3.34%10%| 445.00 | 69.70 | 39.80 | 1. 10> 10" | 2.35x10° [ 0.035 | 0.59 | 6. 68 | 9.03 | 5.61 | 1.67

P r ] SR g A P R AT, 1996
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(WA, A ORE S I EE ) R TAE 7= WAL (4 4 55 4 B . WU, B KR
WAHEEV M Ga M & &, g8 &R MM Tk IEFR, seanl Lhnli, g5 & 15 )5 6 &
ALK Li, Sr, VI Cr e, ARA 446 R0,

(2) B P AR AR Fe, O, R SO, (98 fit, o] LLUIA B iy 85 M8 1 Tk br . $e B4R 7=
4 JWEHIAL L, AAE AR 2. 31 JT MR, X SR R A e R B RS A SRR R R T i kL 1
025 I T 1 23 S o A s AT

(3) WAE T SiO, 17 & ik 709 LA b, B AE 811 3 4R HURE AN il 3 28 & 85t A% 4 ) H o 41
BrRES LR R, TR, AR, B AR SR A A AR R MR, W
e N s (6 W R A B A T B A R A U 0 T R L %K e K P M B AT Y
PR, BB RRREAE, &R DU L gAYy AR B B S @A R, REAE AR 7. 28 J AR A
Rt e AR AR K, BRI HFRN, IR A,

) WA PEA RN K, S, AL S8 E, Hrb K, S, Al 13814 A R
(¥ FF R AR R, ot % e 1R R — ELR B R AR A I Tk K2 R S NIRRT <oy
Rk T2, ERIIK.SO, . A AL SO, W R . 8ETFERE 2 S i W AE . H8EA % 4A B
Ao AA T AT 2 B I (0 JE B PR R Bh AR e e AR R B H T T AE A S B ek B R =R
FRBA . O O IR Y AR PR, AR R AR RN L TR 4A P A AN R L T
Db, MBIBLAT 228 VR P R BE 7= i, KAEHE N,

76 7T 7 O B A IR AT 2 R R R i 3wl B, BRATHE EXN A, BA
(HE) MAEFRREIBER, Rl ERP R P A HIGE V, Ga EATERLLIT.

2 SER B TR

S 8G FE SR BT WA AR P R R BRORE A, HURCIRET A B 5 I8 RE A A0 AR e 1)
UG, SRR K55 6 FhFE S, BN ERS A MICE V., Ga &R LT 1, #
X SERE G o AR . P, i 200 HTAL. BRER 2.1~4. 1 mg, AHEAELEH 9 mm, &
2 70~75 mm [ BURE T AL N, BT B i AT U IR 8 B 4 L FLERAE T S RN i g 2 Ak
MAEA N ILE V H Ga,

R 5T A0S VORI Ga 2SR SCHR VERE S RIME & SRR 2R, AT XA 4, [H
RV PRI SEBR S O, FEHI T 4 REWED VO Ga AU

(D2. 0 molHCI+ 2. 0 molHBr+ 0. 5 molC;H;O;+ 0. 5 molNaCl /K&, pH=0.6

22. 0 molHCl+1. 0 molHF +0. 5 molHCIO,+ 0. 5 molC;H;CH, /K&, pH=0.5

2.0 molHCI+1. 5 molHBr+0. 5 molHCIO,+ 0. 5 molC;H.H, /K iE W, pH=0.7

M2. 0 molHCI+ 0. 5 molHF+1. 5 molHBr+0. 5 molHCIO /K& #, pH=0.5

& V. Ga (1) HEERAL 27 2 PERUAL 2% 23 7 A8 10 RSO S5  55, SEBRiR % 300 C . S5
HJ3 A 500X 10° Pa, SEHFFEEI 0] 4 120~168 /M,

Sz 4G 7 204K 5 Hs 38 P kAT A B AT S 50 B it 1 B R R AR IO R TCTE o T 5 P T e R
i B RS H B0 A, PR AE SRR R AR R IR GRE 2C ), IR G C
Kennedy "™/ [y P-V-T e 8O 70 BEVEH 5, S0l B 45 0, 41 JF ¥ 0 f i LR 38, 0 o 2 5 1)
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W pH R, U B R AR BOGL M S S0 RE S, RS IR ZEK b YE L T, MR, X AEA
JCHE V., Ga BT . SRJG 3 V., Ga 427 50 0 45 5 43 0 A S B A HURE AN ACHUR 18], AT 0 L,

3 KSR

AN (7] {1 A& T 00 AN (7] 1 5 56 1 i 19 A 032 56 43 3 £ 300 C 1 2 AT 500 X 10° Pa 1 J
D3R REAT . BLAG RESEWF ) 168 /I 9 AU WO M FFEE I (0] 120 I I AEIERR) . ). @
BTV F Ga 395085 B9 4 3, 16 1,

MR 3 A 1 AT LA H .

(1) BT WAL 5 a4 RO D M @) R AU 5 FhRE b 1 V0 B 8w,
RWA ORI V i de ik 347. 20 pg/g G, REEUAMBG R V i w0k 335. 30 pg/g
(), RRHEBQMOFER V ke MR 2%, AR A 5.00 pg/g CHECRT 1) F1 7. 00
pg/g (BRRE ), MR, B THRCRE A MBS 4b , ABGE QM@ X RS Ab 4 FhRE &b
1) Ga I 265 B8 2 EHMFE W OMOLF . FEHRE RO FE M Ga #f #5114 13. 10 pg/g LH) , %
E B OMB AR S b Ga MR %, ARUFEO A Ga & 5K A 0. 60 pg/g (R
R,

(2) ZHEFB OB X FES VRS LA U Q@ M ADLF , & AT A8 0 4 i e ok
30.63%~70.01%. 36.40% ~74.11% ., "EAMNM AP R ZAME L EMTMAT V400 51
AR AR A W) A, (EAC R S m (ORE S AN VAR e ) e e LR, TR LA, B AT AR
Ay 5 70.01% (D, T4. 11 %3, FHUCRBATMFE R R HBRCRY A, AR RN
2.65% @, HU ARG A, RA7 3. 78% ). FFE, FHFHQ M @I Ga [ A B A E LA
BHOMO M, ENTMARFRIX 13.64%~36.32% @), HE V AP REMAEZ . 110
U 1 78 A B R E T3 Ga BEHUI £ 0) 528 fh A A 3. (H B0 B I AE SR IULAL A
Jo BB AN S Ga BRI 0 Bt 05 @ L, e MM IR IX 36, 3240 @), I AR AL L AR 15 4R
R A, R 2.73%.,

(3) fERE V I daxtpl foh, B B e 530 5 AMFESRA R, EIUE @ e
TR, RO BLIK 157, 90 pg/g. HBUA MG R V k2, A 82.30 pg/g. B
VIR A HCER AR AR A b RS A ) AR Ak R 58 A AR — B, IR S AR R IA 42, 06 4 @), A
Hh21.92% @), EX Ga AN, BUREACHDRCR S A7 5 34 4 FRRE S AR B . ARBOE O &
i R HOUR O REHUES W) . B AT o o 2 6) B 43 S 7. 50 pg /g CHUIES 5 (D A5 U 0AH L AE
HI) F15.50 pg/g CHUBDRE A1 5 OFBOE WO BEAERD) . M Ga B2 M RERBFERD . E1A7
g8 52 0. 60 pg/g (HLEE) F 2. 20 pg/g CRURDIRE A0, &A1 Ga 1A MU A8 40 A 55 1 40 0)
WA AR A A, LS P Ga (AR BRI ik 32. 61 % (D, K0 J2 2. 61 % @) 5 XFHLRR
WA Ga MAEMUR sk 22.00% D, SR 2 8. 80% @,

LFRERA RV Ga MZERE MR EGHEHAR . TENEATEHE,. EAR
FI Al A 25 B R, X AR AT RE R A BOAW . RV, Ga & ik, FEREWHER V, Ga GE
HERAY 2% 3] PE AN (A BT
3.1 FHUEW Y
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#0315 300 C A 500 10° Pa i J3 FEEIUG™ A7 5 0BG RUILIE B LG bV Ga (10 SE B A5
Table 3. Experimental results of the extraction of V and Ga from ores. ore-bearing wall rocks,
alum syrup. alum residue and furnace ash at 300 C and 500 < 10°Pa

’"‘i‘pﬁfﬁ*& 9230 B RV Ga & B
Sy
J‘_% LA TER R R Ay . ) Vo a (pg/g) Ga 0t/ (pg/g)
i) Jao | URE P | 2R LE % JGURE b | AL S %

_ v | 2molHCI+ 2molHBr+ 0. 5molC;HgOy
9001 BRRT 1 R 0. 6 3.0 [185.20 73.70 | 60.10 | 22.00 | 19.50 | 11. 36
I +0. 5molNaCl 7K # ? 7

HUEAR | 2molHCL+ 2mol HBr + 0. 5molCH0,

9002 N - 0.6 3.3 [189.00(131.10| 36.63 | 25.00 | 19.50 | 22. 00
L] +0. 5molNaCl K % i ? 7
LA E | 2molHCl+ 2molHBr+ 0. 5molCsHyOs
9003 R - 0.6 3.5 [375.40(225.70| 39.88 | 38.00 | 29.60 | 22.11
B 4 +0. 5molNaCl /K ¥ # 7 '
. 2molHCI+ 2molHBr -+ 0. 5molC;H O
9004 Mm% me me r oo o 0.6 4.5 [841.90(494. 70| 41.24 | 87.00 | 73.90 | 15. 06

+0. 5molNaCl 7K i #

\ - | 2molHCl+ 2molHBr 4+ 0. 5molC;HyO4
9005 | B &K - 0.6 | 4.0 [299.00(180.70/ 39.5
? +0. 5molNaCl 7K # 7

o006 | w g | ZmoHClF 2molHBr0.5molCaHOc| "ol oty 0 01 73,10 | 70.01 | 23.00 | 15.50 | 32. 61

10. 5molNaCl 7K ¥ #i ’ ’ ’ B ’ e o

N 2molHCI + 1molHF + 0. 5molHCI0O,

9007 | WRARE A . 0. ¢
! + 0. 5molC4H;CH; 7K il

2mol HCl + 1mol HF + 0. 5molHCIO,
+ 0. 5molCsHCH; 7K ¥ K

AL | 2molHCL+ 1molHE + 0. 5molHCIO,

44.00 | 40.00 [ 9.09

-1

185.20(118.00| 36.29 | 22.00 | 17.60 | 20. 00

an
s
w1

9009 [HURCIR T A7 0.5 | 2.2 |189.00|184.00] 2.65 | 25.00 | 22.80 | 8. 80

008 | . 0.5 | 1.5 |375.40|217.50| 42.06 | 38.00 | 24.00 | 36.

9008 | "y 0. EmolCAHLCH KW 5| 1.5 |375.40|217.50| 42.06 | 35.00 | 24.00 | 36. 32
4 | 2molHCI+ 1molHF +0. 5molHCIO

sor0 | Mo | T e e | 0.5 | 4.5 |841.90(655.50( 22. 14 | 87.00 | 71.80 | 17.47

+ 0. 5molCsH;CH; 7K

9mz | K ZmolHCT - TmolHE 0. SmolHCIO, 0.5 | 3.0 |299.00|218.50| 26.92 | 44.00 | 38.00 | 13. 64
+ 0. S5molCsH:CH; fkf’fﬁ& ‘% : \ Y : o : o

o1 | % @ 2molHCl + 1molHF + 0. 5molHCIO, )
4 0. 5molC4H-CH; 7K 3 3 ’

e e 2molHCl+ 1. SmolHBr+- 0. 5mol
i} R 0.7 L0 5. 20(108. 70| 41. 00 40 .7
9013 | BRARF A HCIO, 4 0. 5molCoHaCHa K ¥ i 7 1 185.20|108. 70| 41. 31 | 22 21.4 2.73

N o 2molHCI4 1. GmolHBr+ 0. 5mol
9014 R A o 0.7 1.0 |[189.00(120. 20| 36.40 | 25.00 | 21. 20 | 15. 20
i ' HCIO, + 0. 5molCsHCH, 7K 3 il ’ ’

IR g 2molHCl+ 1. 5molHBr+ 0. 5mol
A HCIO, + 0. 5molCH-CH, A

2molHCI+ 1. 5SmolHBr-+ 0. 5maol
0 w3 " o7 |
9018 | LK | 10,40, 5molCoH:CH K 7

oot | g x | ZmotHCIHLSmolHBr4-0.5mol 0t 00 o033 0] 55.45 | 4400 | 40.80 | 7. 27
HCIO, + 0. 5molCaH-CH, k| 0| % |77 it el ’ e

X 2molHCl+ 1. SmolHBr+ 0. 5mol
9017 L7 i o ok 0.7 1.0 |244.10( 63.20 | 74.11 | 23.00 | 16. 90 | 26. 52
HCIO, + 0. 5molCsHCH, 7K il ’

. 2molHCI+ 0. 5molHF 4+ 1. 5mol
H’.‘ e el . W
9020 | HRY % HBr+ 0. 5mol HCIO , 7K # i 0

9019 LA I 2molHCI+ 0. 5molHF + 1. 5mol o
Wb HBr+ 0. 5molHCIO, 7K i 3 :

244.10(185. 10| 24.17 | 23.00 | 22.40 | 2.61

w
v
w1

9015 0.7 | 4.0 [375.40(293.10] 21.92 | 38.00 | 35.60 | 6.32

o
oo
ra

- 90|506. 60| 39.83 | §7.00 | 73.70 | 15.29

@
—
<
pu
oo
&
0
=]

178.20( 3.78 | 22.00 | 19.10 | 13.19

w
(-]
=
()
-1
w
.
<

274.50| 26.88 | 38.00 | 33.50 | 11. 84

i E g A T R A AT S AR B A HT . 1907
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b
15 H— = 0D
//.
Dy ,R&
/
/0
o/ )
\
% cn/ \‘
5 | \
© “\ \ oF
5 A ll);//k\' V
£ Sh x‘% pe
N HE’ A
\/ /
. Y \./’
® ©)] @
BEE oy
401 d

30

&1
2. 0 molHCI+ 2. 0 molHBr+ 0. 5 molC:HsOs+ 0. 5 molNaCl /K i# i
HCIO, +0. 5 molCsH;CH; 7K ¥ 3 .

A [7) RE I ON  BRE B P AR VL Ga (R RERE AT IR AR I
» pH=0. 6;

2)2. 0 molHCI+1. 0 molHF 4+ 0. 5 mol

pH=10.5; 0. 5 molHCIO, + 0. 5 molCH;CH, K .

2.0 molHCI+1. 5 molHBr+

pH=0.7; (02

. 0 molHC1+

0. 5 molHF+

1. 5 molHBr+

0. 5 molHCIO, 7K.

pH=0.35

A—BRIRE f1: B

BT C

WAL R s DI E— 4K F— 8Lk

V and Ga content extracted [rom experimental samples by

Fig. 1.

different extraction solutions and their extraction rates.

A—DBrecciated ore; B—Coarse-grained ore; C—Alunitized lithic tuff; D—Alum syrup;

E—Furnace ash; F— Alum residue.
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AT CE LIRS P A T C R e AU R R HUCE Y 2 58, fF— B B e A
WO W LAY . RSB P ABUE R OGS X V AR, A Ga M k2, HHOAHRD
FIOEX Ga ZEHUBLE . Wixf V RHUAR] 31X 32 B R W0 o A R 280, 6 in AL U i@
1843 : 2. 0 molHCI4-1. 0 molHF + 0. 5 molHCIO, 4+ 0. 5 molC,H.CH; 45 i N % L [{ 3 pe 4 : 2. 0
molHCl+1. 5 molHBr+0. 5 molHCIO,+0. 5 molC,H,CH, Ak, b 1.3 Fl 4 i ple 4 &6 —FF
A 2 TR AN IR, REBGA @ 1 1. 0 molHF . RN G 4 1. 5 molHBr. Htt A W HF
&N A Ga AL, HBr 1A R T V 8T . ZEROEW O™ HBr ¥ (2. 0 mol) &% T 2K WU
WE (1.5 mol), HAM V A Ht ¥ & FARDE MO P M i, i Z HOE QO HE 13K 1%
(0.5 mol) R FAEPEMD (1.0 mol), HUFHL H K Ga Mt th A FAREYUEE DT Ga (4L,
3.2 FESYR V. Ga &

WA CE . MFERPRERE A CERMNZ IR FIRGERES T HE R CER S
B, WAL V., Ga it (V=841.90 pg/g, Ga=87.00 pg/g), MEMWAEIME V, Ga
(e o bt 2 B i (V=2347. 20 pg/g 0, Ga=15.80 pg/g @), HIK AW E HEEK 5, P
Ky EMBEAH TV, Ga BRR T . RV A, R AR DS V. Ga &8,
EATM AR EBE D, R, NSV, Ga P, 54 R 1A BUA R R 145 BB AR
— A, WA JEREACE . AU @ WP AUV, Ga (190 8 1 A 0% 9 QO X & AT 1 25 L
h, i Hd (V=157.90 pg/g, 2HEH 42.06 ¥%; Ga=13. 80 pg/g. FHUHEN 36.32%),
FEWEBEONPEER V, Ga MR TR EON SRR, FIAE, X5 R
AT, EBREBROANESERENHBNR V, Ga MAERA, ENEMNZPAER V., Ga HEY
SFREREFEBROME (L1, £3IME D,

3.3 PRI kG

BE b 1) 45 6 ) 3¢ o JEvh A5 T o0 3 IR A AT A 8 W . HOIREE 540K EE 1
BURL A B KR BU% , BUEE T LB BEAC, X PO R WA RN AR, PR V., Ga %
M HEABAR . K RLIR A A0 R0 AL S8R 45 2 At HER FE S OB ACIRAPE S BRI B0% T e A1
FLB R 8 2 SLABRE S AR, WU @ e V., Ga FEUERBAL (V=2.65% CHRRE"
£1), Ga=2.21% (W), M. FEMFLBEL, HXF V. Ga MR E LS, B, #lik
H IR CE B AAERAER , B LB RIS X, SO R —Fh SR i ) 2K A L 6 A FE b 1
V. Ga, Wb & B KA AR R R, B, V=42.06%, Ga=36.62% (W% 3, K 1c.
d.

3.4 V. Ga g ;&) P

V Rl Ga #5260 F 70 2 IR W IO 6 R4 1806 %5 eV BOSL i W47 76 L #87 e &
AR KT P b 8V Ga 1T S5 R IR 22 ST HEAN R, VR EPERLE (VB) TR,
JiF e M a &, Ga 2K (WA JCE, BRIt mass . M ame v
YR JRTERr=1.22 A, BB r=V2 0.8 A, V' 0.74 A, V7' 0.59 A) thGa
(¥ r=1.26 A, BTEBEGa 1.13, Ga® 0.62) /b, VREIRE A, &AM 5|
FCALARIRE ), By s &1 . V SR G h 2B TE (HVO,) . 1l Ga 2 16 <48 Fl S Ak
WKAW B PE[Ga(OHD ., B LR AR R 38 T [ — Fp i il 2 20 V., Ga, (HAF VI AEHUE
— R T Ga AEHUE
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M 7R 45 S 56 mT LAE B,

(1) 1€ 300 C#EER 500X10°Pa Ik ) F, AERERD, @, @MO5HALI 4,
AR B 2 R A 7= WYL 1 B R R 4 120~ 168 NI (AT AR AT, #B A AN sl BRI — s 5l VL
Ga SR M HBOocE, i H ML s TSRS | LR P KR BRIRE AT P ALV F Ga
(02 2 nDML I, X VR A AR R S K 347 20 pg/g. ARHURI L 74.11% 5 4 Ga
(1 & o0F €L de i 15. 20 pg/g. REHUR RN 36.32% .

(2) To s A & 0 i BN R ISR B, ZEHUE DX VIR U AR, B RORZ ,
HUAEW QI 2%, R2Z, FIHEBOMN Ga ZERURAF, FHOEBEORZ . EEUERG %,
SEEGUE B HBr 52 V[ iF 200, HEF /2 Ga (35 R 75 46 770 . 2 76 22 0% W00 38 n HF 1%k
B A Ga [ A MU 24 W S R 4 5

(3) WAk & T8 38 K 5 % A O W )38 MM B O 5 R WP T Y VR Ga I %, i K
R A7 R X S B 0GR 5 22, MAABUE O N EMZ P ERH V, Ga it K.

(4) HIA] ) REHCEE WO ] —RE S b VORI Ga (8 AR AR5 A (] 1R 26 B0 3000 [R) — FF
V. Ga MEERE WA —FE, X5 VR Ga )51 25 MR ERIE 2% 2 Pk REHGE WM sy . B
SR VL Ga fCHURE S 10 45 K R S DI A K

Bz, AR E AN R, I TAIR A, S5 A WL F B AL B A T R
A1 B 5 =R 0 B A FUREAE BL R 0 B ™ L SR A2 T2 A7 78 il 8L, 38 00 T 2R R H 1 8L, s
B CUEH], WARIERG £, SACES MGG MR FY— UK. SRR b
WV, Ga WA SWREAATH, Wik, R WA RTIFRGERA, Aty a5 H
o, WAINZEUF RS AR FRABE VS By . X% M T AT W L g b O

75 BF A0 T 4F W10 A& 287 V7 BB LA™ BB R & . M 88 R TORE O R 1L R 4
K BB R0 I IR R ZE TR U A SRR B, SCh SRR A 2 gy B VAL VR ERAR
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THE EXPERIMENTS ON EXTRACTING VANADIUM AND
GALLIUM FROM ALUNITE DEPOSITS AND SOME
PROPOSALS CONCERNING THE COMPREHENSIVE

UTILIZATION OF THESE DEPOSITS

Liang Xiangji and Wang Fusheng
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Abstract

In view of the low utilization ratio of the alunite ores and the very grave environmental
pollution in the Fanshan mine. Pingyang County, Zhejiang Province and on the basis of a de-
tailed study of the field geology and mining technology as well as analysis of the useful ele-
ment contents of the rocks and ores., the authors put forward some proposals concerning
comprehensive utilization of alunite deposits. Moreover, the author conducted experiments
on extracting the rare metals of V and Ga that achieved the recovery grade.

In the experiments. natural alunite ores. alunitized wall rocks and waste materials were
used after extracting alum, alum syrup, alum residue and [urnace ash in the mine which
could serve as starting materials. Aqueous solutions of certain concentrations of different
acids of HCl, HBr, HCIO,, HF. C;H,0; and C;H.CH, are prepared as extraction solutions.
The experiments lasted 120~168 hours in high pressure vessels at 300 C and 500X 10° Pa.

The experimental results show that the V and Ga extracted from the samples are very
considerable in quantity. The V extraction rate are 21.92% ~60.10% , the highest being
74.11% . while the Ga extraction rates are 7. 27 % ~26.52% . the highest being 36. 32%.

The authors point out that the comprehensive utilization of alunite deposits is of great
significance in raising the utilization ratio of mineral resources, reducing the mining cost and

protecting ecological environments.



