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Recovery and Re-used Process for Waste Sulfuric Acid
of Ancdizing Aluminium by the Perfect-Closed-System
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Fig. 1 Operation:1 diagram.
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Table 1 Effect of time on orientation
Time for Crystallized Aluminum
Orientation Sulfate (®./%)

S0s/

hrs (t]—ta) Fe AIZQ SO3 AFle263 A1203

1.61 | 107.7] 311.0|0.01454} 2,89

1.49 ( 109.5{ 307.9{0.01%1) 2.81

1.32| 119.1| 327.8|0.01108| 2.75

1,191 124.3| 340.4|000957} 2,73

0.86 | 135.2{ 35.9(000630)2.63

D[ [ OO

0.84 | 140.7| 374.1|0 00597 2,66
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Fig. 2 X-ray diffraction patterns of the crystals
by the oscillation method.
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Table 2 Effect of orientation times
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Times pr Crystallized- A/lyummum
Orientatio Sulfate (»/%) Fig. 3 Optical micrograph of AL(SODs: (6.3 H;0
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Fe {Al1,03] SOs Al,03 AL O
¥R o = 3 dad AsE 3§
1 0.8%135.2(355.9{ 0.0063 2.63 R goiRishe S48 Hed ase shy
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Table 3 Al, (804); Crystal produced by our method.
Time Analytial data X~ ray Diffraction Water of
Item
(hr) | Al S0, H0 { Powder Method ) Crystallization
A brifuge 8.19]43.62| 48,19 | Alunogen 17.7 H,0
48 8.41144.,75| 46,84 | Alunogen 16.7 H;O
Leave ln the
zgom 3Oem)p 222 8,47 45,33 | 46,20 | Alunogen 16.3 H: 0
246 8,481 45 25| 46,27 | Alunogen 16.4 H,O
8 5. 46, .
30°C Keep 48 .46 1 45.37 6.17 | Alunogen 16.3 H; 0
8 . . .
Dried With 192 .50145.28 | 46.22 | Alunogen 16.3 H,O0
. 240 | 8.51 (45,33 | 46.16 | Ala(SO4); - 14H20 Appear 16.3 H;0
Silicagel
480 9.03]48,28| 42,69 | About Al; (SO,) - 14 H,0 14,2 H:0
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30C Keep
8. .9 . e .
79% Humidity 720 42144 .96 | 46.62 | Alunogen 16,7 H,O0
40 CKeep
Dried 120 9.061{48,.89 | 42,05 About Al, (SO.)s - 14 H,0 13.8 H,0
60°C Keep Al, (S04)3 - 14H,0
. 240 9.10 | 48.44 | 42,46 14,0 H,O
Dried Al (S0,.); - 12H20
100°C Keep
. .18 . .
Dried 240 | 12,17 65.1 22.65 | Amorphous 5.6 H, O
Table 4 Al; (S0O4)3Crystal produced by A company,
Time Analytical data X-ray Diffraction Water of
Item
(hr) Al SO, H,0 (Powder Method) Crystallization
Out set 7.75|41.20| 51.05 | Alunogen 19.8H,0
48 8.15143.36] 48.49 Alunogen 17.9H,0
30 'C keep .
192 8.53 ]| 45.06| 46 .41 Alunogen 16 ,5H,0
Dried with
Silicagel 240 | 8 54| 45.52| 45.94 | Al, (SO,); - 14H,0 Appear 16 .2H, 0
ilicage
480 9.03]| 48.12| 42.85 About Al;(SO,.)3 -14H,0 14.2H,0
30°C Keep v
. 7.20 8.44 | 44.86| 46.70 | Alunogen 16 .7H,0
79% Humidity
40°C Keep
. 120 9,09 | 48,51| 42.40 | About Al, (SO4); + 14 H,0 14 .0H,0
Dried
60C Keep S - 14H
, 240 | 9.15| 48.75| 42,10 | A12(500)s - UHO 13 8H,0
Dried Alz (804)3 . 12H20
100°'C Keep
. 240 | 12.23| 65 58] 22 19 | Amorphous 5.4H,0
Dried
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Fig. 4 Flow diagram of the recovery system for
waste sulfuric acid.
From anodizing aluminum.
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Fig. 5 Relation between H,SO, concentration
and solubility of AL;(SO.)s.
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Table 5 A typical example of operational data

ection{ Concent- Reclai-
L Waste Product
] rated med

Contents\ Acid Liquid Crystal Aceid

Al 19.54(g/11 46.34(g1)] 8.04% | 34.59g1)
T-H:S0,4173.0 (1399 4 (g81) — 1363.1 (@)
F-H,80,] 68.1 (g71)156.8 g1) — {2015 (@)

Fe 0.068g1) 0.28(g1)] 0.002% | 0,31(gN)
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Fig. 6 Photograph of recovery equipment.
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Fig. 7 Relation between Al, H;C,0, recovéry
and H,C,0, in original solution,
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Fig. 8 Relation between Al, Mg concentration
and H,SO, concentration.
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Table 6 Unit Operation

( Condition Plan)

Disposal Material 1,600T M
Desolubed Al 0.3%
Area of Material 500 = /T
Take out of Acid Solution 50 mL/»
‘Working Time *X672h/M
% 24 hx 28D

(Material & Product)

stpo::qute Sulphuric 500 k9,/h
Composition HpS0, 12.5%

Al; (804)3 7.9%
Temperatures Normal
Specifie Gravity (at 20'0) 1.2
Reclaimed Sulfuric acid 25043,/h
Composition H,SO, about 30%

Al,;(S0O4)s about 7.4%
Temperatures 25°C

Recovery Al;(SO4)s 16H,0 about 736¢/h

(Working Utility)

Steam (2k3%4 G Saturated)

. about 20048/h

Crystallyzation Process
Evaporation Process about 61048/h
Power (400V, 60Hz, 3¢ ) about 60k WH

Cooling Water (atm. 2.0484G )
Cryslallyzation Process

(Out set 10C) about 2.5%/h

Evaporation Process (out

set 30C)Circulation Water 3bout 60/
Supply Water about 6#h

Industry Air(atm.5.06%4G) about!® Jnin
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