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Objectives

 I can use a judging score sheet to evaluate a 

professional presentation.

 I can identify presentation methods.

 I can practice these methods in front of an 

audience and judges.



Judging Score Sheet

 Components

 Creative Ability

 Logical Thought

 Thoroughness

 Presentation Skills

 Take 5 minutes to 

read questions.



Judging Score Sheet

 Directions

 Add project ID to 

the top (for today, 

just add the 

presenters name)

 When judging, 

circle appropriate 

quantity,

 10 is best,



Judging Score Sheet

 Directions

 Tally score,

 Add comments,

 Print your name.
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Introduction

 Authors: H. Dao, L. Ngeh, S. Bigger, and J. 

Orbell

 Title: Achievement of 100% Removal of Oil 

from Feathers Employing Magnetic Particle 

Technology

 Journal of Environmental Engineering (May 

2006) Vol. 132, No. 5, pp. 555-559



Introduction

 Topic: Oil spills cause oil to penetrate marine 
birds’ feathers and subsequently harm or kill 
them.

 Purpose: Removing oil efficiently and 
completely using a novel magnetic approach to 
mitigate environmental impact.

 Problem: Can using a higher grade of iron 
powder achieve 100% removal of oil from 
feathers?



Review of Literature

 Removing oil with detergents, warm water, 

among others (IPIECA, 2004).

 Above method is highly refined (Basseres et al.

1994; Holcom and Russell 1999; Oiled Wildlife 

Care Network 1999; U.S. Fish and Wildlife 

Service 2002) with impressive results (Jessup 

1998; Goldsworthy et al. 2000)  but not 100%.
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Review of Literature

 Effectiveness of magnetic particle technology

possibly better (Orbell et al. 1999, 2004).

 Using iron particles is nontoxic and nonirritating

and superior equipment mobility (Ngeh, 2002).
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Review of Literature

 Fine divided iron is almost ideal for the removal 

of a broad range of different oil types from 

feather clusters and plumage (Orbell et. al. 1999, 

2004).

 Fine iron removes 99% of oil (Orbell et al. 2005)



Hypothesis

 Ever finer grades of iron can be used to remove 

oil in excess of 97.4% from feathers.



Materials

8 different grades of iron are 

obtained with known characteristics

3 different crude oils are used

Mallard duck feathers are used

Laboratory magnetic tester used to harvest 

the oil from feathers



Methods

Weigh dry feather clusters

Immerse clusters into oil until saturation

Drain prior to re-weighing (10  min) 

Cover with excess iron powder (1 min)

Harvest iron powder with magnetic tester



Methods

Harvest iron powder with 

magnetic tester

Reweigh cluster

Repeat process until percentage 

removal achieves constant value

Plot percentage removal vs. 

number of treatments



Results



Results



Results



Results



Discussion

 As seen from the data (Table 03) the pick-up of 
oil increases as the grade of iron becomes finer.

 Spongy iron  had better pick-ups that atomized.

 Therefore to optimize pick-up, it is desirable to 
consider size and texture as previously 
hypothesized.

 For all three spongy fine and superfine grades 
tested, the final pick-up ranged from 99.22 to 
99.88% after nine treatments.



Discussion

 Superfine/spongy grade iron is capable of 
removing about 100% of the contamination for 
all three oils.

 After only 3 treatments, 100% of Gippsland 
Crude oil and 98.92% of Arab Medium Crude 
was removed.

 Micrographs reveal that roughened surfaces and 
cavities in the iron allow for greater absorptions 
well as adsorption.



Conclusions

 As hypothesized, the most effective iron powder 

tested was the superfine/spongy grade where 

effectively 100% removal has been achieved.

 Very high removal rates were achieved for all 3 

oil types studied.

 Micrographs reveal that roughened surfaces and 

cavities in the iron allow for greater absorption 

as well as adsorption.
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