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The recycling of wasted resources is very important social problem in Japan nowadays.
Two kinds of researches were proceeded on the utilization of wasted resources by using water
based magnetic fluid which was made in our laboratory. One is the recovery of nonmagnetic
metals from wasted astomobile scraps and another is the renewal of oil from wasted oil sludge.

Magnetic fluids are very stable collowd suspension of ultrafine magnatic particles, usually
magnetite, covered by surface active agent.

The contents and results of these studies are as follows.

1) Under a magnetic field gradient, a nonmagnetic body in the magnetic fluid experi-
ences a force which expels the body towards a minimum point of magnetic field. This prin-
ciple can be applied to mutual separation of nonferrous metal scraps which could not be
separated by using conventional sink and float separation system.

The equipment consists of permanent magnets with a yoke as field generator which
are Jower in price than electromagnets, and of separation cell. The water based magnetic
fluid is used as a function lquid in this equipment, because of its easiness in recovery
from smeared separation products.

At first various kinds of automobile scraps were gathered. Following which, separation
system was investigated and the separation equipment was improved to suit for these feed
product. By a series of separation tests, it was found that the scraps could be efficiently
separated into pure metal fractions.

Next, the method to recover water based magnetic fluid from the smeared separated pro-
ducts was studied in order to design a system of sink and float separation process. It was
easy to wash out magnetic fluid from products by water, but this resulted in a large amount
of diluted water based magnetic fluid. The diluted magnetic fluid was acidified in order to
coagulate the magnetite particles and further, inorganic flocculant was added to increase
the rate of coagulation. The particles were filtered and separated as a cake. After aikaline
aqueous solution and surfactant were added to the cake, highly concentrated magnetic fluid
was produced by agitation. The viscosity of recovered magnetic fluid was measured to in-
vestigate deterioration of the fluid., It was found that sodium salt was the best flocculant
among various electrolyte because the viscosity of the fluid scarecely changed through re-
petition of the fiuid recovery.

From these resuits nonferrous metal scraps separation system has been constructed by
combining the sink and float separators using permanent magnets, water hased magnetic
fluid and the recovery process of magnetic fluid.
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2} The separation of oil from synthetic oil sludge was investigated by using high gra-

dient magnetic separation (HGMS) apparatus and water based magnetic fluid.

ofw type emul-

ston containing 50% of kerosene was prepared as sample siudge using nonionic surfactant.
The water based magnetic fluid was mixed with emulsion, and it was pumped into the high
gradient magnetic field. The efluence from the HGMS cell separated into oil phase, water
phase containing magnetic colloid, and intermediate mixed phase. There were many condi-
tions affecting the separation efficiency in the treatment of emulsion. It was especially noted
that separated oil percentage changed due to the packing density of steel wool in HGMS can-
ister, the quality and quantity of surfactant used in preparing emulsion, the amount of sur-
factant needed to cover the magnetite particles as the second layer in the magnetic fluid, and
added amount of magnetic fluid, Concentration of water based magnetic fluid from dis-
charged water phase was examined by the method mentioned ahove 1} and it was found that
the small amount of residual oil in recovered fluid interferes the separation of oil sludge in
next stage. This system would be used only for recovery of high value cil.
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