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Table 1. Properties of High Purity Alumina (Sumitomo

Al metal
_ROH__~{ Alkoxide Synthesis |
v

Hydrolysis

Hydrated Alumina
Calcination

}

Processing

Fig. 1. Simplified flow sheet for preparation of high purity alu-
mina(Sumitomo Chem. Co.)".

Belste] S5} YRS QAT olo] thF WS
A& A9 1R vhew) 2o

Al+3ROH—AI(OR)s+3/2H, (1
2Al1(OR);+4H,0—A1,0;H,O+6ROH 2)
ALO;H,0—ALO;+H,O 3)

7HrEsfoll 244 aluminum alkoxide 2] A4S 4
&5t H=dl, -t 78 e AR-ste] BAlske A
o2 4 ok TE3L aluminum alkoxide2] 713}
W32 vl AZ s Lolubr] wiiol] olw) A==
g3t dFre] daF 2715 Aofsk= 71wl H R
Aok &, A JAE dekst SHAE FAA =HH
AT AT dA B2 vl Eddsi He EAR
o] WAal7] wiitol] 7haial Tl o5 Alost
ofof &b, 7lial & Sal ek st dF v I
& 245 v HEe AA HAF AFCE TFEh
Table 1-& Sumitomo A}2] 7<= SFu)u) Aol o3k
A% 242 VR 2

#1501 512 99.99% o] e dFruel o)
3t FQ7F FAsH SISk e, 09 S8 E A

5 B e 2

Chem. Co.)""

AKP- | AKP- | AKP- | AKP- | AKP- | AKP-
20 30 50 3000 | G008 | G015
Crystal form o o o o 0 Y
Purity(%) >99.99 | >99.99 | >99.99 | >99.995| >99.995 | >99.995
Particle size(um)| 04-06 | 03-05 | 0103 | 0407 | <01 <0.1
Bulk
density(glem?) 07-1.1 | 07-10 | 06-11 | 03-06
BET area(m¥g) | 46 5-10 9-15 48 ~80 ~150
Impurity level
Si(ppm) | <40 <40 <25 <20 <8 <8
Na(ppm) | <10 <10 <10 <10 <3 3
Mgppm) | <10 <10 <10 <10 A3 3
Cu(ppm) | <10 <10 <10 <10 <3 3
Fe(ppm) | <20 <0 <20 <10 <8 <8
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Atglolo] ©A AL y-aluminas YFHZ FA7
Verneuil processE A3 A Z351A F+=H, olv] 22 A
FE BAJo|u} AJA| 5-2] cover glassZ2 ARE-E| o] §ith
<2 E91A41= Verneuil process thil A4S S3IA7]
3 S A 45 )= EFG(edge-defined film-
fed growth) processS ©]-8-3F Alutolo] A Z27F 537 9
t}. EFG process 2 A| 223 Apujolojo] S5 b WA
3% LEDs 719, A Z2AE ] #3379 508
AHE-E|™, 53] Wi} LEDs®] 73-9- 4oy 27, HAE
glo], AFEA} sl =ate| E, FfE Beto|E SO 8 J
LA E=aL 3

2) A
PDP U] ~Z#]o]2] 3M(red, green, blue) &34 ol
A HA 34 B2 2 BaMgAlLOm:Eu(BAM)©] A}
HH o2 7HF wol ARSE AL Stk BAM AR 3L
+ Ba, Mg, Eu 31353 A4 &2 &
Fatal 32 S AR IREFHOE Al XA He=
o], o] AlZel| I GFHUrE FH o R ALgH
Tk o]9} -2 aluminate 33FA= F§- 75 vl aZH o]
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3) AtSAt HIM

ZFE2} AfF(air to fuel ratio) sensore= LHFmu} 719
ol partially stabilized zirconiaZ I ¥3}7 S|E S
sk WO R Al o), IHEER] A EF ok
A o] LA R Agelal, SFrt 7] v
24 B FAGA] B2 02 ARGEEH AlA A A o]
ol s ATl Aot LFrLe} A
AN FEEH WAL A L &
235 7HNAL Q7] wiitell 2T eNA Y] FAIR S oF]
s1A] e, meba] A/F sensor B E vl-g- A s Ab
&2 o ok 3L AREAE AFF sensor AZA9] AekE
WAE] 913 e GFEUe] EAlo] 7)ol A

= AR Foll ATk

4) SR
2 Sol ¥hEAl % LCD A% Aol ol Ze}

2ol wj- Zet A3ke A o-alumina ] ARg-e]
oot Atk 53, 71e= A4k ik STy
2ZAA| 0] 73 Fepavt Aol ek 5435 7L A
o] 245 =<4 7]3tell thek plasma spray coating 2| 5=
o 8% HxF ¥ Utk WA )L plasma
spray coating A 5= -4 Fg=Eoojof &1 FEA 0]
Fofof sl FAMA] 8] &g Hojof sl= 84S F
SAIAF ek, ol gk Il S I AR

SFrel tig 582 = gliE Ao = ok

5) i) AlASy

a-aluminas 3}8H2] © 2 09 QFA ST
T3S 7HEIAL Slol, 71 ZdellA o] Tk el
O % F&s AREELL STk & B0 T4 VIS
AF&l= steam reforming process 2] 73-9- (4)2]3} 74o]
AE A 7S WVIERE A Eeldte oFE
B EAI7)A] HH 92 EE 800C 4] 500C ez
A ¥ = g e, old a-alumina S A= g e
vo] FopH o2 AL 4 9
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Fig. 2. Hydrogen separation membrane system using nano-
sized alumina'.
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LAEIA20)EC2EE Aluminum Oxalate?] ®MZ712 @

| Bayer Aluminum Hydroxide ‘ L L
100 = Reaction Time: 5h -
<« Oxalic Acid | | Solid Density: 20g/L
80 b 4
‘ Dissolution ‘
_,| Residue | €0 |- Reaction Temperature .
m 90°C
B ] e 70°C
‘ Alumimum Solution ‘ 40 A 50°C .
4—{ Ethanol |
NH,OH 0} .
| Ammonium Aluminum Oxalate ‘ 0 - \ \
l 0.0 0.2 0.4 06 08 1.0 12

‘ Characterization ‘ Concentration of Oxalic Acid, mol/L

Fig. 3. Preparation of ammonium aluminum oxalate from Bayer Fig. 5. Effect of concentration of oxalic acid on dissolution of
aluminum hydroxide. aluminum hydroxide.

LR B L L B R L B Table 2. Chemical Analysis of Aluminum Oxalate Synthesized

r l (unit: %)
NH. Al Cc
R OF T Experimental 145 7.18 174
T Theoretical 135 6.76 180
% 60 = -
::: Cohcentrat.ior? of Oxalic Acid: 1.0mol/L —6—]_0;1 f,:}ﬂ:ﬁ_oal—_‘?‘ul -‘E"r.% _g_—g;H }\] 7] 7-” Q_‘El}"’ 0]9,]. 7E]—O]
= 40 Solid Density: 20g/L o
3 . . - = - -
E oxalic acid 4~8--5 AME-3l= 739 /gl .8 $F oxalate
g Reaction Temperature _ N
& S We] oleg FUhE TEe el Bk 49 /L
® 70°C
L A 9Tk A Fig 4 3 5A B 243 94 3 A
0 N N . N . . N . N
0 2 4 6 8 - 10 - 12 14 16 18 20 H_tjl t }1\1‘57]_ ‘7/\1_% OxaliC aCid% /\]__g__a_]_O:]E i":}1\__§j_0‘?]_—
Reaction Time, h
o)

, _— S . FHlgs 28] S3lAE A AoE vehtar 9l
Fig. 4. Effect of reaction time on dissolution of aluminum

hydroxide depending on temperature. =2

A, 919} ol $ARNLTA TS GG SR
2 AdFnFITES AHESHR] &1, Bayer ProcessE F29S 4O 2 aluminum oxalateE $143517] ¢80
Fl Qe FEATES 41 FUARE AGeE AL 89 medinE ATLE AT G pHE &
shgurol AR Stk of ol oJak Fig. 36 Lel4oR 2Asks Fgol Baslh £ medind
TAIE A A SRS A Al ZEE HSAT]E off+ aluminum oxalate 2] &
A dEnly £L0g AZSE AORNE FRAT. o % N 484 Bo)y] YEOZH, BT del
ARk o8 Al e Wik S Ahke A S 0 S AAE 5 A "ok B o
AHgste] S31A7 S GloL), o] A3 Yo AP Bely BAL Aol pHE ZAA)E A% M
ZAH ggelol] Cl 9 NOs o]2e] H7H=7] wjizol] o] v} 55 ARE & slov, gz 545 945 A
E25H /J3 aluminum oxalateol] B-E= JiAE 7F 8] fleliMe dEY oS ARS-she Alo] vl st
SAo] uf9- ok wheba], 714k oxalic acidE AFE- Table 2+ ©]9} 7Fo] A3k aluminum oxalate 2] AJ 5
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4] 292 Ve 2024, T8 4RO 717} NH,
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7o) Z3kgtol] wheh YAF Aol o] FolA7] wimomn  §o] AkstdFrla GF v ALt TIX) 3 gled,
ojufo] Y7} JFL- FFA0] ke dsZolrk S7ket olE YEE AR Ak SRy ke AlxTs
E50Z ARHT Y-S T 5tk AAZ ) B o) A8alE A WIRE B 5L S 9g A=
¥ 47te] ZFenl(aspect ratio) & Albele] W g A4 k)
$-9] IA= 6.0 ~ 26,5000 HJ3)| 72A17F A 25-0] Y} olglgh Ao & st FrEs S =EE
25~ 9002 Agto] A= A Al 2 ARS-8le] ALk aluminum oxalate S WSS GFV]E
28Rs A0 veh}a ik F7135H 22 T HE, TeE dRUlE FEHL
ol el Al A ulel o] FAkEARNES Y52 AEE AR A B AAAde] oA wle- fElst
AR frIsktE RS O e RV AL EES o] E AFAIR ARSt] e G B 7}
Diff.+Cum.<Volume
4.54 1_403_01.Is Diffl. Yolume sssee ] 100
1_403_01.%ls Cum. = Volume — - 0.040 urn to 2000 um
4 A Volume:  100% r 90
Median:  31.66 um
SD: 150.2 um
354 dio: 7.876 um 80
dao: 195.5 um
§ 3 - 70 §
S 257 >
; tso Y
g | .%
5 L] 5
F 30
14
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Fig. 6. Particle size distribution of aluminum oxalate synthesized from solution.
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(b) digestion time 72 h

Fig. 7. SEM photos of aluminum oxalate synthesized from solution.
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