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Abstract: Pressure hydrometallurgy is one of the special metallurgical technologies, which is widely used
in the separation, extraction, metal reduction and mineral synthesis of alumina, laterite nickel ore,
sphalerite and gold ore. The development history of pressurized hydrometallurgy technology in China for
more than 60 years shows that the production process, technical equipment and scale have reached the
world advanced level. In the face of the increasingly fierce competition in the domestic and foreign non-ferrous
metal market, energy conservation, emission reduction and environmental protection awareness, as well as the
more stringent technical requirements of the production process, the pressure hydrometallurgy technology has
increasingly shown its inherent technical advantages in the efficient and clean utilization of complex and
low-grade refractory minerals, the pressurized hydrosynthesis and preparation, pressurized
hydrohydrogen reduction and low-carbon metallurgy. In this paper, the development and characteristics of

pressure hydrometallurgy technology are described, with emphasis on the research progress of clean
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production of alumina pressure hydrometallurgy, oxygen pressure leaching of sulfide ore and pressure

hydrometallurgy of vanadium slag. Finally, the development prospect and direction of pressure

hydrometallurgy technology in the future are prospected.

Key words: pressure hydrometallurgy; special metallurgy; development trend; calcification-carbonation;

alumina production
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Table 1 Time node of the development of pressure hydrometallurgy technology®

KM AR e EES S
1859 N N Beketoff! ! %E 2Agt +H,—>2Ag+2H"
1900 V N Ipatieff(1!] 5 i 2M* +H,—>2M+2H"
N 1903 G D Van Arsdalel!t] E| Cu?t +8S0; +2H, O—Cu+4H" +S0,%~
DL 1909 A Jumaul!!] W CuSO, + (NH,)»S0; +2NH; + H, O—Cu+2(NH,)» S0,
1955 S Gondon!!!] JIEDN [Ni(NH;), 12" +H;—>Ni+2NH, *
1965 Anacondal!!] 2 H CuS0; +(NH,)»S0;—~>Cu+S0, +2NH, + +80,2~
1892 K ] Bayer-!!] 2 AI(OH) 3 +0OH~—[AI(OH), |~
1903 M Malzacl!!] B MS+ 20, +nNH;—~[ M(NH3),2 " 4+S0,%~
1927 F A Wenglein[11) 1t ZnS+20,—7Zn2t +80,2
1940 M Brancht!!J JIE-N U0, +3C052~ 4+1/20, +Hy O—~[UO; (CO5) ]+ +20H—
1952 H A Pray %1 XH e U T AR AE K BV A
1955 S Gondon!!! JIEDN NiS+20, +2NH; [ Ni(NH3), ]2+ +S0,2~
1959 F Nickell!! EH NiOZL 85" H) + H, SO, —~NiSO; +Hz O
~ 1965 R f T O i CoAs; +9NaOH+4. 50,—>Co(OH) 5 +3Nay AsO, +3H, O
Bl 1975 Hidr Tl t I E PN 2FeS, +15/20, +4H, O—>Fe, O3 +480,%~ +8H*
1980 S Gondontt i IEN ZnS+2H" +1/20,—>7Zn*" +S+H,0O
1981 FRYNBE JR & 4012 i FeWO, +2NaOH—>Na, WO, +Fe(OH),
1994 Cyprus Amax Minerals Companyt'?) [ 2MoS; +6H, O+ 90,—>2H, MoO, +4H, SO,
2003 P Dodgel] ¥ CuFeS; +2H, SO, +0,—CuSO, +FeSO, +2S+2H, 0
2006 B sl o [ (V305)X+2H, SO, +1/20,—>V,0, (SO, )2 +2H, O+ X
2011 i 7 g 4015 o [ 4FeO + V5,05 +20H" +50,>4Fe’t +4(V,0,)2" +10H, O
2018 K AE 22 A 116 i DA 2 v A7 Tk B RN 4
1932 BADGER %[17] Eq| K + HF > Al Si Os (OHD , (B IB A7)
1968 DE KIMPE %[15] E3E| NaH(H %3 £7)— Aly Si; Os (COH) , (04 £7)
1977 SAKIYAMA %g01] H 7 CaO~+ Al;Si, 05 (OH),—>3Ca0 » Al O5 » 2Si0; » (6—2x)H2 0
1982 BERE AL A AT 5% e 120 HE FeO + TiO; +2HCl>FeCl, +H, O+ TiO, ( A& 440 F)
i 1996 R R 21 | SnCl; » 5Hy O—>4HCI+ SnO; +3H; O(44 2k SnO;)
" 1999 ROBERSON %(22] FE  MgO+ Al O; +Si0; + Nay CO;—~>Nay. 4 (Sis. s Alis) (Mgz. 5 Aly5) Oz (OH) 1 CE D
2002 KAYA %23 T HH ZrO(CH; COO) » = ZrO: =41 K ZrO.
2002 CHEN 2%g[24] [ CoCly » 6H,O+2(AICl; « 6H,0)—>8HCI+CoAl, O, +14H, OCK G HUED
2007 MOUSAVAND %251 H 7% AL(NO) 5 « 9H, O—3HNO; +AIOOH+7H, OCH4 K i AK 5 41

2013 B hE S (]

Na, SiO; +6H, O+ Cu?* —CuSiO; « 6H,O+2Nat (7 L2 1)




s 4 04 g QR BE ) (http://ysyl. bgrimm. cn)

2024 55 10 3

3 mEIR kG2 Rk

3.1 HFU—mUERRER

LA 5 190 % (9 S04 50 R FHFE H i A 7
SR FH T H- 3 1 1 A7 (86 A0 45 4 Sy 7K B i 55 R A
(Na,O « ALO; + 1. 7Si0, » nH, O) , HH i 48 5
1l 1, BEANREL N 0.608 + 1, S8 T R FEE
B 7 AR AR AT P HE LA v ik B HE R : 1) X 4R -
W ABAE L AT BEOR L AN 3 B A A AR A L R R
BEUR . st R TR E A 1A AR T BRI S D
R CEfE AL A 28k 3%, Z MR LT, 8T
750 . ) E R R AR YR 1 AALRHEAL 1.5
Ze A W B AR e (TR AR HE ORI 1 A2 O A ER 2
HEAE AR AL BT 28 B T 24 58 Tl R 2 & e iy it
T XL

R A e R AT AR T A [ A OA T 4R
T AHE AT A S R BT R T A A A Y
5 ARk A B B R IR B AR MR A I fig e IR
an LR R R FE 3 R R T AN ) T
Jei S AR A ] b X0 0 R R AR R B T

Rt
AIOOH, ALO, - 2Si0, - nH,0%

IKAEATHRAT
3Ca0 + ALO, - xSi0, * (6-2x)H,0

A2 W o A R Ak B R AR SR R L VT
3K b BH W v B AR
3. 1.1 b Ak ik L2 R A

g5 fh—fk fb B ( Calcification-Carbonation
Method, CCM) , BV, 55 —  7E R 07 %5t R C A i
HAALES  H4E 0 0 RE R UE A KA A A A
0 A0 A TGRS S 3 R 8 A AR AR BN 5 B K A R
LH(3Ca0 « AL O, « Fe,O; « 2Si0, « nH, O, Xk
TKAE RS A I A BRI 5 AL B R A L ik Ak
e, B CO, %85 46 e 1Y 3 i 47 Bk Ak 53 g . 15
B4 BN BE R ES L B R 5 DL S S A R Y B A
R 5 5 = fk b 7 B s h AL IR A
IR A F B JE A B0 A R R S Rk R S 0% BT
RIZERY AR e . % 7 AT DL AR B e B BEAS &
F AN & 48 00 B AL 25 70 0 R e . AR BB O U8 1 B
[ R B ks A WD = = o B O S
o B IR AT A A B S0 B R R R 7 O AR
WA, BT ENE AR SERENE 2 s,
B3 A5 ALk b 4b B4R 0 R R 5k R R
M LA

fcfb it

CaCO,. 2Ca0 - Si0,. Al(OH),. Fe.0,

CaCO,. 2Ca0 - Si0,. Fe,0,

RERARE B AL L H 2 e
2Ca0 - Si0,. CaCoO,

2 FU—BRUELERTT IR TERREDTRE

Fig. 2 Evolution of equilibrium phase in bauxite treatment by

calcification and carbonization method
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Fig. 7 Flow chart of extracting vanadium from
vanadium slag of converter by direct

pressure leaching without roasting
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Fig. 8 Base for pressure acid leaching converter vanadium slag without roasting
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