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Construction of High Efficient Acid Recovery System by Chromato-

graphic Separation Method
Ryosuke Oguni

Synopsis

The various recycling systems have been being installed in the worldwide industry to protect environment these days. They are
spreading not only to the scrap remelting by the electric furnace, but also to the by-product of slag, scale, dust-collection, and
sludge in waste water and acid in the steel industry. Even though the acid recovery system has been treated in our company for
long time, the conventional application and the continuous use were very difficult, because the sludge in used acid causes short
machinery’s life span, the low performance, and huge maintenance time. In present work, we achieved a continuous application
to the conventional operation by introducing new acid recovery system, which is not affected easily by the sludge and is superior
in maintenance characteristics. The introduction has enabled to achieve the reduction of the environmental load by waste acid
decrease. In addition, it contributed to the improvement of the productive capacity by compressing waste acid disposal cost and

new acid purchase cost, and by reducing the operation loss of pickling process.
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Table1. The characteristic of each acid recovery method.

Electrolysis Diffusion Chromatographic
Method . . . ;
separation dialysis separation
Reproduction Electrolysis Diffusion dialysis film )
. . . lon-exchange resin
medium separation filter
NIPPON
RENSUI(JAPAN),
Plant maker YUNITIKA(JAPAN) SCANACON(SWEDEN)
ASAHI
GLASS(JAPAN)
Acid
recovery 100 % 85 % 85 %
ratio
Metal
100 % 95 % 75 %

removal ratio

Strong point

-Acid recovery ratio and
metal removal ratio are
high.

-Fe;0, collection is
possible.

-Metal removal ratio is
high
*Running cost is low.

* A cost of equipment

and running cost are low.

For simple structure,

maintenance characteristics are good.

-Life of ion exchange film

-Maintenance
characteristics are bad.

Weak point | | . *Metal removal ratio is low slightly.
is short. *Machinery damage
due to acid.
Acid kind H.SO, HF+HNO; , H,SO, H,SO, , HCI , HF+HNO,
Performance O O A
cost X yaN O
Evaluation
Maintenance X X O
Total X AN O

F UBFEEEI % 21 kg/h (LEEOEIE A 4 ViR 30
(g/) W), BRENAETI# 100010 & L72.
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Fig.1. Schematic view of acid recovery system by the

chromatographic separation method.
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Fig.2. Separation mechanism schematic view of

chromatographic separation method.
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Fig.3. Flow figure of acid recovery system.
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Fig.4. Configuration figure of acid recovery system.
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Fig.5. Facilities layout of acid recovery system.

Y
o
X 100
T o A8 4%
£
D
4
= 2
S 0 | |
S
Before After
Fig.6. Quantity waste acid change of
intoroduction before and after.
>
<5}
=]
£ 100
%
c A87%
48]
o
>
° S
[1b]
w
£ .
o 0
| -
a Before After

Fig.7. Purchase expense change of introduction
before and after.
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Fig.8. The loss number of times by exchange
acid and the quantity of the influence change of

introduction before and after.
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Fig.9. Acid density / an iron ion density change image.
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