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2 2k (NH)SOS AES) bauxite®] F4ks} uh-$ol wa} 1071 ammonium aluminium sulfateZ e $dF4
A& 535 743 alumina gel 3% 2 243 boehmited A3t )2 38 2$E ALOE AR 2L TA
Mg Al=stge}. o] F4S ammonium aluminium sulfate 49 9| Fe A%< AA3} 7] 93 $j32T s} AA=
ammonium aluminium sulfate §d o 25 FAAAM gt Al T JAE9 YAl BE AR o]Fold it} 5
A Alamine 336¢] ©J3F H43 4522 AL shaking time 4%, $Abe] thgk 7)) v] 02599}, Urea® o] &3 &
479 AL Al F449 39 Al O uread FeFu| 609 ZAA wHLLE 100C olslAE FAY
alumina gel °3HE, 120°C °|& 150°C °]3tel 4= pseudo boehmite 22| 150°C o]AellAe AA boehmiter} A
ek o] #4% FAY alumina gel $IEL AKX 2417, 2A4LE 1000C o)AtolA 221w AR F boehmites
2R 2417, 2425 1250C o|4dlA o-ALOE AHolHn dolal ¢-ALOY] £E& 99.97% 9 TEE %)

I

Abstract: A new process for the production of high purity e-ALOs from ammonium aluminium sulfate solution
abtained through the sulfation of low grade bauxite ore with (NH, ),SO, and leaching of the sulfated product was inves-
tigated. This process is consisted of solvent extraction for Fe component removal from ammonium aluminum sulfate so-
lution and homogeneous precipitation of Al containing precipitate from the refined ammonium aluminium sulfate solu-
tion by using urea as precipitator. The optimum conditions of solvent extraction with Alamine 336 as extractant were
shaking time of 4min, organic phase ratio to aqueous phase of 0.25. The types of precipitation products from this precip-
itation were amorphous alumina gel, pseudo—boehmite and crystalline boehmite in the lower temperature of 100°C, in
the range from 125°C to 150°C, and above 150°C, respectively. And also amorphous alumina gel hydrate in 1000°C and
crystalline boehmite in 1250°C were tranfered to - AlLOs, respectively. This alumina was identified as ¢-AlLQ; of purity
99.7%.

597



LN E

2% FFIHE D] A Al E -
S84 B402 3 WAL Eobd Be A7
o) 49 Aol Hx w1 4 % $87} A
S0l 72 Gl FA4 ARH1]. o)l 355 @
Fol} Azo) Al e AFE} wnd v gl

o 2 3 giddAay, 71557k, Ethyl
ene chlorohydrindy, %3lsphAdd, NH,AKOH),
AesH 2 /N Bayerd 5ol 754 e 787
Aoz AZE glovt o= Ax 337]*“‘ AzxF
o] ofm FAHe] IcH2-5]. BHutdEane
E5E(K, Ca) AA7} £olsht °§_-v—3ﬂ7}*(NHa SGs)
) AA 2 A8 (NHAKSO,),12H,0) 7140 ¥
o, frlgE7te TS 2en n§ss) 4ol3
1} 48(AIR,, Al(OR);) 7}4e] =t} Ethylene
chlorohydrin®-& 94-% boehmite A JezA
o] &ol3h} 97E NaAlOE AH48t2E Nao] &
=, sy e 15 F459F0EE A
4302 ojubg Fulgo] A2 xpAge] B
ol3ltl. Ammonium aluminium carbonate hydro-
xide GE-AHE YAERAH] folshd UEE NH,
AI(OH)HCO:E AH&-3tez Aaredrpl #t} f&
2 bauxiteE A3k 7l Bayerde &= #E
2 o] ¥ FHEA 2AHHY BEE(Fe, S
Ti, Na) A77} 33 53] Na AAE 84 &
PAEE SEAASE W, Fate] A8 9¢ ¥4

AA AAS = Y = 7e E->6 FEAA AA
3=y 5 o “"“] ubgltt. 7i% Bayer
A oA AzxYs] s E LS A

T ¢FoEESE M giaﬂ A7}
Holtt. °lv’$ﬂ 987t Zhe ke FARE
P l A AA A FugFERZYH 2eE &

g Azstels dAY d7E by o 19
28R Y3 A72AFE At 6l 9l
o e Axpe] whle] QAP & Ao
Aot F249] A4 dFuig 97 AdHez
) ol QA e] v FAAYS o2 FAHe] A
715]2 g} 6, 7, 8].

AL olgfdt o2 B QATdlA FLFuw
FEE T FEALQ Wby, 2R v)§ &F
UEA7E o FAAWNA] Fe& AES
bauxite( ALO; 45~50% )5 o|&3ld zZEE &n|

1:}

°\' r[r ﬁ_‘f}

f —lm & e w2 o o

:{2 ;

T43e, AI5A A4z, 1994

uE Azxsaa sdck. FaHe A ]
H7bA £ ve] ¥EAq 5%, pHE, 2= 59
BFd3rl dof} AHAEY XAfol if%l?l Z3hdd
o} mebA olEE E °?5& A9 99lo] He
NaOH, NHOH 59 A A tj4le] pregnant liquor
8] 7}edel| wet 7]"’1\‘1“7“5]“] NHE HA3he kgt
T719E o83t FUMAe] a7 A4E o
Fuh} 3890212 monosized spherical particle
< 7] HEe shadtel we} A A3 NH:¢k COE
Atz SA(CO(NH, ))& o843 sdddiAay

ol g3t 1Tk, v dFu}Y FAE A
=3k 9, 10, 11].

£ By oy A7 A2REA AHH[12]9 o
TollA bauxiteS (NH,).SO.2 FAtsiA|7 Aozl
ammonium aluminium sulfate$4-& th4to & Ala-
mined o]-&3 &ojFEo s Ty Fe 5 B¢Ee
AA L L] ARG AH 245 )43 #4
A 8 15T dFYE Az} g

mlo I

2. TEALAA

7189 dFuigsaEe AN ARAZA
NHOH 59} #7FAel & ol FEAQ 55,
pHt, €% 59 syl BAgezg YA
£ ALY Yol Aol FHE AFA
Aef wi o2 Ao gl md AAAY wE
rte A9 dAEdEs A gt A4
c}.

ot 2 ATelAe FH9 2d AAyY:
23] uread o] 4¥ FIIAYOE A FnFTHE
o L A=A gt o] uhye dFuE4
o ZkrEaAsts urea® XA FdSA F F
7tedstz olel whe} LAst= NH.2 als) pHgho)
A3 AodnE dFuly $EEY FATFYIAA
o] o]Foix F¥9 sIAr} WY HE Aolr).

Ureat 7Hd2xd we} Faj&st defAe 2
< o3t 2
3/2NH,CONH,+3/2H,0—3NH;+3/2C0; 1 (1)
(3)t 7‘°l a5 ureas Al Fi-4de4 F
AAZ 2A8ste] o)y FEHES AT o

$254)

ol x
2

ol

obie
o[o
rlo



&4 Bauxite2X¥H Tes ALO:S FA(ID) 599

3/2NH,CONH, + 3/2H,0— 3NH;+3/2C0O, (2)

3NH;+3H;0—3NH*+30H" (3)
+AlI'**+30H - AKX OH)+H.0 (4)

Al***+3/2NH,CONH.+7/2H,0—3NH* +3/2C0,

+ AIO(OH) (5)
= (7YX 2

2A1*** +3NH,CONH, + 7H.0—6NH* +3C0,

+2AI0(0H) (6)
o] =t}

m2}4] ammonium aluminium sulfate ®£= alu-
minium sulfate§A32] Al &L uread o] 4314
FAFdAAYH we} FLdT YUEE 7E FAY

oy $5EL B HE Fold
3. Az ¥ A¥

31 A &

2 A A7 Al 88 AR ATl
35 Govert A9 bauxites} X)%F5(NH,).S0,*]
A3 wkgelA dojAl AgE Al 4499 33
A 23+ Table 13 22t}

3.2 AETR U wy
3.2.1. BoiFE Fx| U @y

22234 seperatory funnel®) shaking£.0.2 2}
Az 714 A4l seperatory funnel shakerZ 107}
9] seperatory funnelg 4] Az3}e shaking®
T ST, $EF e B9 100~3003 )7 ¢
% Zole 6em ek Al 4ol A=
Q) 4952 Alamine 336< 53t £4L o
Rul&= Zt7t Hsto] seperatory funnelo] @3
shaking time& UA3IA shakingdlch LA A7)
shakinge] v} 43 f4e] 4A3] FeHEE
A F et sl

Tabie 1. Chemical Analysis of Pregnant Liquor( by
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Fig. 1. Effect of shaking time on the extraction of
impurities ( Fixed cond.: Vie/V..=0.5, Ala-
mine 336 15%, Iso-decanol 10%, Kerosene
75%, pH=2.6).
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Fig. 2. Effect of volume fraction of organic phase/
aqueous phase on the solvent extraction
(Fixed cond.: Alamine 336 15%, Isodecanol
10%, Kerosene 75%, pH=2.6).
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Table 2. Chemical Analysis of Pregnant Liquor(by
ICP)

Component Al Mo Cr Fe Cu Mg Pb Si T
mg/ml x 1000 1190 0.0450.092 5.25 0.0300.0460.095 1.95 0.054
(pH=26)
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Fig. 3. Effect of pH and reaction time on the homo-
geneous precipitation I (Fixed cond.: Rx.
temp. 90°C).
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(b) Al: Urea=1:6, pH 6.3

(c) Al: Urea=1:8, pH6.5

Fig. 7. Scanning electron micrographs for the hyd-
rated alumina by the homogeneous precipita-
tion with the change of equivalent ratio
(Fixed cond.: Rx. temp. 100°C, Rx. time
4hrs).
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Fig. 8. Effect of reaction temperature on the homo-
geneous precipitation ( Fixed cond.: Al/Urea
=1/6).
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(¢) Rx. temp.=150°C, Rx. Pressure=210psig

Fig. 10. Scanning electron micrographs for the

hydrated alumina by the homogeneous pre-
cipitation at various temperatures (Fixed
cond.: Al/Urea=1/6).
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Fig. 11. Effect of reaction pressure on the homoge-
neous precipitation { Fixed cond.: Al/Urea
=1/6, Rx. temp. 100°C).
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Fig. 12. Scanning electron micrographs for the
hydrated alumina by the homogeneous pre-
cipitation with time change (Fixed cond.:
Al/Urea=1/6, Rx. temp. 100°C).
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Fig. 13. X-ray diffraction patterens of samples ob-
tained from homogmwieous precipitation by
sintering at various temperatures. ( Crystal-
line boehmite) (fixed cond.: sintering time;

2hrs).
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Fig. 14. X-ray diffraction patterns of samples ob-
tained from homogeneous precipitation by
sintering at various temperatures. ( Amor-
phous boehmite) (fixed cond.:
time; 2hrs).
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