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Alunite

Sulfuric acid Acid leaching

| Cooling and filtrating |__ Washings

| Leaching residue | | Leaching solution |

Silicate product

Additives ——| Cooling crystallization |
!
| Filtrating |——| Filtrate |

Alum solid
B 1 WA IERR T2 hkE

Fig. 1 Flow chart of pressure acid-leaching of alunite ore
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Table 1 Particle size distribution of alunite ore

B3 AT XRD #3455 7 ml WA 2 I 2 fros. SE
96 BT AR IR N 2 B 4l 2 98%H,SO4(JF i 73 50), /K
HEBTIK.

He 1 a5, SEaG AT TR A R B4
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PRI AE AR, AR TS 5. DRTAS S50 AN P
X B e — A R RIE BB 5 s 2% EREAR N R HH I 5
Wi FHEE 2 WA, BILA R IR SRR 2 TR N
Al K. S A1 Si, 2518 26.96%. 6.69%. 29.13%.
33.59%(i A, LANE S A —E &M Fe 1 Ga.
Kl 2 Pior XRD 20 #rai R, Kb EZYAR N A4
e RO T AT, BT S RERIK, KUY Fe. Ga
VARSI
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T, BS224S B R H AR MINIFLEX2 #!
X R ARATHU(XRD), i ICPE-9500 4%l 1
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Specific surface Surface area

Volume mean

Volume Longitude Result d(0.1)/  d(0.5)/ d(0.9)/
) ) Consistency area/ mean diameter diameter
fraction/% difference type _ um um
(m~g) D[3,2)/pm D[4,3])/um
0.0133 4.676 2.08 Volume 1.3 4.629 27.101 1.794  10.733  51.977
R2 LA R IS
Table 2 Chemical compositions of alunite ore (mass fraction, %)
A1203 Kzo SO3 SIOZ F6203 BaO CaO CuO MgO T102 SrO GaO
26.96 6.69 29.13 33.59 1.86 0.63 0.73 0.15 0.03 0.16 0.06 3.56X 107
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Fig. 2 XRD pattern of alunite ore
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Table 3 Leaching rate of Al and K under different conditions
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Bl RIEDTCIE SRR N o R RERS R H IRk 2 —
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3.2 MEERIREH
32,1 PRETLLI R

Ed L EE 220 Cy BHITA] 180 min. FiiHEH
# 600 r/min W40 20% K55 F 5 WFFUANIA]
TR LS H R RROCR, WRas KKl 3 Fis.

& 3 o5, BEAER MR T 101 3 n 2
3:1, H. BREERSBIE 33.59%. 32.64%3E N E|
90.68%  95.74%, ¥ AR BHAG B 1 S 1V 185 I iy 164
T, TR DR ke FH e B 0 A B AL AT s R B I e 4
W RER IR K AL BE 78 7 M AR sl nT v I iR
[ o B R S I, B IR N, AR T
JRNVAT s BEE R Lk U nE] 5.1, srihshiR
BT raE HEsA N, UVRE Lhgks i, mkc
g, RN OGBS, FILEBREASA AR
Ak, At R ] IR 2 1 0 A7 AR Ak B R A 7 AR
AFFAE S BRIOPRE, DIULIRE L bl 3:1 8h
W
322 VIR &R

R Az 220 °CL BT 180 min. HRH™EL

Sample Mass ratio of Roasting Roasting  Concentration  Stirring rate/  Leaching ratio  Leaching ratio
No. concentrate to acid  temperature/C time/h of acid/% (rmin ") of Al/% of K/%
1 3:1 30 2 25 600 15.27 14.36
2 3:1 50 2 25 600 18.79 17.54
3 3:1 70 2 25 600 21.87 19.04
4 3:1 90 2 25 600 23.65 21.05
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Fig. 3 Effect of acid to ore ratio on leaching ratio of Al and K
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Fig. 4 Effect of initial acid concentration on leaching ratio of
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Fig. 5 Effect of leaching time on leaching rates of Al and K
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Fig. 6 Effect of leaching temperature on leaching ratio of Al
and K
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Fig. 7 Effect of stirring speed on leaching ratio of Al and K
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Table 4 Chemical compositions of leaching residue (mass

fraction, %)

A1203 Kzo SO3 SIOZ BaO CaO
1.41 1.13 1.05 92.68 1.72 2.01

» =— Alunite
*—Quartz

10 20 30 40 50 60 70 80 90
260/(°)
8 MR XRD i
Fig. 8 XRD patterns of acid leaching residue




2645 11

W, A CREHRT P IRUA EHR IR R

2417

B9 WIHlA R R SEM 1
Fig. 9 SEM images of alunite ore (a) and leaching residue (b)
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Utilizing alunite comprehensively from Zijin copper
tailings by directly pressure acid leaching

KUANG Ge, HU Song, CAI Yang-yang, LI Huan

(Institute of Chemical Engineering and Technology, Fuzhou University, Fuzhou 350108, China)

Abstract: In order to solve the difficulty of high cost and wide industrialization in the traditional techniques of extracting
potassium and aluminum from alunite, the alunite floated from the tailings of Zijin copper ore was processed by
non-roasting pressure acid-leaching. Compared with normal pressure leaching process, it can not only improve the
leaching ratio of K and Al to 95.73% and 98.54%, respectively, but also have simpler technological route and low cost.
Based on experimental research, the optimal leaching parameters are leaching temperature of 220 “C, acid to ore ratio
(g/g) of 3:1, initial acid concentration of 25%, leaching time of 120 min and stirring rate of 600 r/min. Analysis of the
high pressure acid leaching residue by X-Ray powder diffraction and scanning electron microscope analysis indicates that
crystal structure of alunite is completely destroyed, and the main chemical composition of leaching residue is SiO,.

Key words: tailing; alunite; comprehensive utilization; pressure acid-leaching; leaching rate
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