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Abstract

The synthesis of aluminum oxalate, one of the aluminum organic compounds, has been performed using aluminum hydroxide
as a raw material. For this aim, domestic aluminum hydroxide of 99.7% purity was dissolved by oxalic acid to produce an aque-
ous aluminum solution. As a result, it was found that aluminum hydroxide could be dissolved almost completely by the reaction
with 1.0 mole/l oxalic acid solution at 90°C for 16 hr. It was strongly required to keep the ratio of ethanol/Al solution more than
2.0 for the synthesis of aluminum oxalate from the aluminum solution. Furthermore, the pH should be controlled to be more
than 8.2 in order to obtain the recovery of aluminum oxalate higher than 90%. From the chemical analysis of aluminum oxalate
prepared in this work, the content of NH,, Al and C was found to be 14.5, 7.18 and 17.4%, respectively. Accordingly, the alu-
minum oxalate synthesized from the aluminum solution was confirmed to be (NH,);ALC,04);-3H,0.
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Fig. 1. Flow sheet for synthesis of aluminum oxalate from
aluminum hydroxide.
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Table 1. Dissolution of aluminum hydroxide by oxalic acid
Reaction Time, hr 3 8 16
Dissolution, % 64.7 95.4 99.3

Sample Code KH-25R

Reaction Condition Solid density 20 g/l

Concentration of oxalic acid 1.0 mole/l

Reaction temperature 90°C
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Fig. 2. Recovery of aluminum oxalate depending on ratio of
ethanol/Al solution.
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Table 2. Chemical analysis of aluminum oxalate obtained in this work (unit: %)
NH, Al C
Experimental 14.5 7.18 174
Theoretical 13.5 6.76 18.0
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Fig. 5. SEM photos of aluminum oxalate synthesized in this work.

4,

iy

2
[

=4F 99.7% w9 FEUZoES ate s &
88 FFulE LA RRE aluminum oxalate 3
AEE TP 43} 29 AL d2 £ Uk

1) TSGR FS S SRl LA 7)s A
7] G F2 ) 2% gaj9) npRvRE
¢ EAAoR EaiAE ¢ UE Aoew Jehton,
S} FE 1.0mole/l, BH-2% 90°ColM 16417+ &
A A9 100%0] 71 fElES 4L 4 YUY

(2) ethanol/Al solution EFv|-Eo] F7}13ol ne}
aluminum oxalate BTEL Friele] EFUE 029
A FHPEE 30% TN wi¢ woi} IFuig
20004 Bjgo) 95%5 438, TN 4.0004
= 79 100%] 7he 3-8 HAY aluminum
oxalate F4E e+ A EFPHILL 20 oYl Ao
2 e

(3) TYE ethanol/Al solution EFH|go SlolA
Yol pHrt S7FEE aluminum oxalate 3)58-&
7k, 90% ol el 34e-s A7 gEiME &
Fele] pHE 82 ooz ZHslolol sl AoE Y
Ebstrh. 3k, $Hduke-8 B o

< aluminum oxalate

J. of Korean Inst. Resources Recycling Vol. 18, No. 4, 2009

slerr s NH, 3 145%, Al S 7.18%
L C ¥ 174%22 YRt (NH)AKC,0y); + 3H,0
1S 0 £ At
(4) aluminum oxalate $4F A7k Zalgle] whet
A28 pH 2HAEAL B4go] A S8k Rl
2 UERt vlERe] Fukge] Alzle] ARsiEA e
8] APdrte AME & £ Ak
(5) A aluminum oxalate?] YA el ) 2
ol thiEellen, Uzt ZAyulE Y AF 6.0~265
deoll vlsf 7247 AF 2.5 ~ 9.002H AJ7ko] A
BB ol 28yt hashs AoE Vuhdd)

oy lo

o)

ZAle|
B e AXZAN SA9871eEA ] A
Ages FYHNOH, ofof] ZAle] TEE =P}
D2

1. ols}g, =AW, 2008: #7/4HE o/ &8 Aluminum
Hydroxide¢] 0]@g4 AAFFA =)ol Z5 e}
3)A), 17(5), pp. 44-51.



HEHLSLoEO ZHE] Aluminwm Oxalate &) Ak #7158 43

2. Li, H. et al., 2009: Preparation of a nano-sized a-alumina organic acids followed by precipitation and magnetic
powder from a supersaturated sodium aluminate solution, separation, Journal of Hazardous Materials, B139, pp. 25-
Ceramics International, 35, pp. 901-904. 30.

3. Dash, B. et al., 2009: Precipitation of boehmite in sodium 9. C. Clar, A. N. Scian, and E. F. Aglietti, 2003: Synthesis and
aluminate liguor, Hydrometallurgy, 95, pp. 297-301. characterization of aluminum carboxylate gels, Thermochimica

4. Martin, E. S., and Weaver, M. L., 1993: Synthesis and Acta, 407, pp. 33-40.
properties of high-purity alumina, American Ceramic 10. L. Weng, D. Huang, and X. Jiang, 1993: Synthesis of
Society Bulletin, 72, pp. 71-77. aluminum  nitride  from aluminum  citrate precursor,

5. U. 8. Patent 4,650,653, 1987: Production of alumina from Materials Letters, 18, pp. 159-162.
gibbsite-bearing bauxite of low reactive silica content. 11. Matzapetakis, M. et al, 1999: Synthesis, structural

6. Teir, S. et al., 2007: Dissolution of natural serpentinite in characterization, and solution behavior of the first
mineral and organic acids, Int. J. Miner. Process., 83, pp. monolayer, aqueous aluminum citrate complex, Inorganic
36-46. Chemistry, 38, pp. 618-619.

7. Cameselle, C., Nunez, M. J., and Lema, J. M., 1997: 12. Matzapetakis, M. et al., 2001: Synthesis, pH-dependent
Leaching of kaolin iron-oxides with organic acids, J. structural characterization, and solution behavior of
Chem. Tech. Biotechnol., 70, pp.349-354. aqueous aluminum and gallium citrate  complexes,

8. Hemandez, C., Banza, A. N., and Gock, E., 2007: Recovery Inorganic Chemistry, 40, pp. 1734-1744,

of metals from Cuban nickel tailings by leaching with

< JA Sy edTd olabdA A Ay * 1980 A-grist sharE st et
« A ALY 435 A= « 1987 el |ed Sehyet FEupt

«dA A=AEATE IYATY

Aol 2e A 18- A 43, 2009



