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A Study on Extraction of K,SO,-(NH,),SO,
from the Demestic Alunite ore

for Production of Potash-Ammonia Fertilyzer

ABSTRACT

This study was attempted to extract the Potash-Ammonia Fertilyzer in most satisfactory yield from

the Uncalcined Domestic Alunite ore applying an optimal reaction conditions (Ammonia water concent-

ration and applicable reaction pressure, ete.),

It was found that almost all amount of K,SO, was extracted in the forms of K,S0,-(NH,),S0, mixture

under such cenditions.

The experimental data to note are as follows:

The reaction time needed was 3 hours.

s~

The optimal pressure applied to the reaction was 600 to 700 Psig.

The optimal concentration of Ammonia water was 7 Mol/L.

The extraction rate and degree were not at variance with sorts and occurrences of Alunite ore.
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Table 1. ANALYSIS OF ALUNITE SAMPLE Cunit : 95)
Sample Locaftion Component
o
No Mine H,0 SiO; AlL,O; Fe,O SO, K, O Na,0 TiO,
1 Kasado 13.91 5.90 28.76 0.71 37.29 11.29 2.17 —
Hwangsan 3.50 27.40 30.18 0.44 28. 57 7.10 2.73 0.04
3 Okmaisan 6.84 9.18 36.25 0.27 35. 56 10. 80 1.41 —
3.2 BEHMHRS

Table 2. RESULTS OF LOW PRESSURE LEACHING

Experimental Reaction Amount of Amount of Yields

Time leached pr- residure
No. hr, oduct g, g %
1 2 3.15 95. 08 51
2 2 2.84 97.03 4.6
3 1 1.38 98. 25 2.2
4 3 3.63  96.18 5.9
5 3 1.85 48.91 6.0
6 2 1.27 49.08 4.1
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Table 3. RESULTS OF HIGH PRESSURE LEACHING

Experimental Leaching pressure Reaction Time Leaching product Amount of residure Yield
No, psig. hr, g. g %
11 500 1 16. 38 35.14 53.9
12 600 2 27.45 29.94 90. 46
13 700 3 28.01 30.81 92. 61
14 500 3 11.49 22. 40 63.1
15 600 3 16. 49 17.93 91.6
16 700 3 16. 54 18. 04 92.6
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Table 4 RELATION BETWEEN CONCENTRATION
OF AMMONIA AND LEACHING YIELD.

Experi- Concentration Yield (%)

mental of NH, Hwang  Okmai Kasado
No. (mol/1) A?j:ite Aslzgite Alunite
101 2 50. 13 57.38 —_
102 3 70.12 70. 59 —
103 4 70. 36 70.16 —
104 5 80.17 80.08 —
105 6 96. 39 96.12 97.23
106 7 97.08 97.37 98. 65
107 8 97.12 97. 46 98.76
108 9 97.22 97.51 98. 83

Table 5. RELATION BETWEEN MULTIPLE RATE

OF APPLIED AMMONIA AND LEACHING YIELD.

Experi- Multiple rate Yield (%)

mental of added Hwang Ok mai Kasado
No. NH, San San .

Alunite  Alunite  Alunite

201 1 62. 03 63.24 71.05
202 2 80. 35 81. 22 83.32
203 3 97. 08 97. 37 98. 65
204 4 97. 65 97.13 98.75
205 5 97.85 97.25 98. 82
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Table 6. RELATION BETWEEN TREATED TIME
AND LEACHING YIELD.

Experi- Treated Yield (%)

mental time Hwang  Okmai Kasado
No. CON :

unite  Alunite  Alunite

301 1 82.16 73.34 76. 42
302 2 85.23 87.26 91.35
303 3 97.08 97.37 98. 65
304 4 97.45 98. 06 98.79
305 5 98. 02 98.35 98.93

Fig 1& Table 4. 5. 69 HHiA%AS fHFatmatd

100

Kasado Alunite
- —0-
QOkmaisan Alunite

Leaching rate (%)
3
Ll

Ll o
- A
20p
0 i J 1 |
400 500 600 700 800
pressure

Fig 1. Relation between applied pressure

and lecching rate



174 ®BUE-

iRl A b Aol el BkE & 450k Bl Amm-
onia 8] f##Z:%- 3, Ammonia 2] EEEE 6 Mol/l2 —
€3] 3 oS 3FEH ok BUE B{bAT A il
g #EREA ERED sty GRS el A
o,

1. £ ¥

4.1 EERBHFR Bt

Table 2 & #idebd ol FEHE Alunite REE EE
(300 psig) Toll A Ammonia K2 EEI #E whbz
o] Ki&d) EMer MR MEERC YA AL &
o] HBENeEz KEE Alunite s EKETAAE
Ammonia KZ #iHE + doe FHES g

4.2 EERHHRBHER BE

Table 4, 5, 6 & Fig. 1 & Eyabdo o2 742 H
HitktE Foll A = iz HEMQ ¥Ee F< BT
= fEFAE0lH {RERESE 600 psig LA Lo 2 #EFESH
A ol HETIES HMEERE 94 F dde F

& &gkt

Table 4. 5. 6 & {FHE L 700 psighl ko2 —
B3] HeFShd A B Dol RIEREGS BMLA T A
MHE FRET veEged M 2 i
Ammonia 79 #EES 6~7 Mol/l 2 #iHslz Amm-
onia o] {FIAfEEE 3~4 2 3o ok 3l RIEFRS 3
BEE] DA Eo 2 dfekdite EHE 4t

1.3 RBRERC Fam B

Alunite & F#51x] ¢z Ammonia K2 FEBslo
K.SO, B4 K.SO, - (NH,).SO, o] BEAICERER
fhigel glelA Ammonia K7} Alunite o {ERsH=
BATS #Etdehd Alunitesho] &H3el QT Al
(S0,); 7} NH,OH ¢} {Ffisted

Al(S0,);+6 NH,OH—>3(NH,),S0,+2 AI(OH),

2 #rate FEyo] Alunite ol FfEde K,S0, 7t
HE=l o] Yo Aol

zel2z o] RIES A7 & ZHL Ammonia K
7% Alunite $rF-o] ¥Ee] A& FEHAA AR K
e ok @ Aold EHES whaA A LRI
o2 Alunite 39 hrEE #ASA 3o HEHEE
aA g Folof & Zojvt THEMoz By e
¥rEE= 200 Mesh f2f5 el JEkl=l= 2 Alunite 9} %I+
E AA e A ERENE 9224 Ammonia
K} Alunite i Foll ¥3 BEEEE IEA & LSt
o] HEEI 9% A ek o] 4o WEMEHo A=

[

NH, o} BEE folx, NH; o @#AEEE A 8]
FoEA MNES EAZ = gt 4244w
& A% DUt RS BEE) R o
KBRS ZA €% fhlise #msy RKIE
o] 3B MBd hEe] RRZe duisid,

T TR RBUEIE S 24 = BOERRIS 3R L
L MR A WSt BEe) S Ml
e} BfRe Table 4. 5. 6 ¢4 =i ule} o] &
o B R 2o g4 i) Ee n|
AA e gos cuk [ gl ol #as SMrst
EETE MEEE Foklve HES ¥

4.4 TH(kel %t

Alunite o] 4 JERERSS Mgt E TRt BIS 14
BE #BisAd Alunite & B3 12 Ammonia 7k
B OREE A mbEES e AR e &
BIEge] NS ¥ole 2o MBS MESE E
e EE 2 4 Rotary Kiln o] #ah#%e) fiio] A4
ol o},

ZEV SES EEESIA 49k ASole AR
grofl Al Ammonia o] [l 5 Ee EEEE L w9 pe
JregA 173t A Aol=g olw Ammonia 8 #
KEL 294 ZA & K| Autoclave o] Jizitss)
ZkE Aol o]A& Rotary Kiln 9] Jziy noi
g Aolmz FRMOE o ke REWI Bk
fEskel PrEsl= MRS Hives HE SEFEEY
KIERIQ) i) Hifesl o}

e EEEMH ] 1ol 4= Continious Process o]
e Autoclave & {Hiffisto 24 (REHESL 2dF 4
AE FlEel sleh

5. &% - ]

A HREBGERE 48729

1. Aluite o] Ammonia K& {EHA#A A K,S0, R
Mgt AolA fEHENS Bsstd B K
FEGHTIA = £ Alunite 4 2] 5 K50, B
9 A9 2HE K.SO, - (NH),20, o} HAIER
e w2 & glvke FES St

2. {FREEHS BBIEHS 600~700 psig o] o]

3. fef] Ammonia k9 BERET 7 mol/lolx £
BEEE 34157 4 3

4. RIERML 3FHe W Ealde FRd dded

5 $RY EHR B ohetb mlige] BLIA &
ot #ES 43

Journal of the Korean chemical society



BEREAS FR2 O e 38 HE

2E TR

D KEEH R WETE #8E (1930
2) David Gallgher, Mineral Resources of Korea
Vol. A (1963)

(Mining Branch Industrial and Mining Division
USOMK)

3) FihE  “BiEE Alunite 2 ¥E Alum 3} Aluminium
Sulfate o] Fhiiell BAZF BFE" ARZE, Vol 2,

Vol. 13, No. 2, 1969

175
pp. 121~138 (1968)

4 $HRE “ERER BEGS HRlst EALRID
¥1e] RB”, Tk, Vol. 57, pp. 802~805 (1954)

5) RS, “BEAIA K.SO, 2 (NH,),S0, ¢ #
hektel (NHL).SO, o #352:” Jap. pat. p. 372
(1955)

&) AN, “HE%a FiRC B8 " Tk, Vol
56. pp. 228~230 (1953)

7) X —, “BEAAA ME—Ammonia JEiH
Argtel Alumina Cement o] &13E3” Tk, Vol
56. pp. 573~576 (1953)



