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ABSTRACT

Dispersants, which are used to break water-in-oil emulsions and to remediate
oil-spills, are another water pollutants. In this study, magnetic separation technology
was applied to remove dispersants from the sea. Magnetite and maghemite were used
as magnetic sorbents and SDDBS. an anionic surfactant and Triton X-100. a nonionic
surfactant, were employed as dispersants. Batch experiments were undertaken to
study the sorption capacity and sorption equilibrium, and water-bath experiments
were conducted to simulate the real situation and to describe the recovery of
magnetic particles by the permanent magnet or electromagnet. Maghemite has rather
constant removal efficiency for dispersants, regardless of surfactant species. On the
other hand, removal efficiency by magnetite is higher for anionic surfactant than
maghemite and is higher in distilled water than in seawater which contains more
ions. The sorption of dispersants to magnetite is explained by electrostatic attraction
and that of maghemite is described not only by electrostatic attraction, but also by
structural characteristics that provide high sorption ability and surface condition.
Water bath experimental results showed that recovery efficiency of magnetic particle
after sorption for dispersants is nearly 100%. It is suggested that this magnetic
separation technology is an effective way of dispersant removal because of short
operating time, high sorption capacity. and high recovery efficiency of sorbents.

Key Words : Oil spill, Dispersant, Magnetite, Maghemite, Magnetic Particle
Separation Technology
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Fig. 1. X-ray diffraction patterns of magne-
tite and maghemite (Vertical straight
lines : JCPDS reference).
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Table 1. Characteristics of sorbents used in this study

Chemical Name Chemical Structure Particle Size (um) PZC
Magnetite Ferrosoferric Oxide | FesQ4 (Fe'FeT.,04) 0.113 6.5
Maghemite y -Ferric Oxide y - FesO3 0.35 6.4
Table 2. Chemical structure of surfactants in this study
Chemical Structure Classification pH in Soluticn

X-100 | |

SDDBS Na* soz-@» ! Anionic 5.42
CH, crlg
Trit |
ren CH,~C—CH,— C @ (OCH,CH), ;OH Nonionic 5.24
3

CH, CH
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Table 3. Zeta potential of sorbents before and after the batch experiments (mV)

Magnetite Maghemite
Sorbent
SDDBS Triton X-100 SDDBS Triton X-100
Distilled Before 49.03 49 .03 24.98 24 .98
Water After -32.15 36.19 -26.4 23.05
Before -39.30 ~39.30 N/M N/M
Seawater
After -40.01 -38.92 N/M N/M
*N/M : We observed that the colloids don't move.
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