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3.3 What separation techniques do we use to work with evidence?

Read the following article before answering the following questions:

Powder  Packages Spark Embassy Scare in Australia

January 2, 2008

CANBERRA (Reuters) - Australian police launched a criminal investigation on Wednesday after the Israeli, U.S. and British embassies were sent packages containing white powder, forcing evacuation of the Israeli and American missions.

"We are treating all three as linked until we can prove otherwise, given they were received on the same day, and a crime scene has been declared," a police spokesman said.
The heavily protected Israeli mission, in the city's leafy diplomatic quarter, was the first to receive a powder package, followed by the U.S. embassy nearby. The British mission was not evacuated after powder was received there, a spokesman said.

Several foreign embassies, including the American, Japanese and South Korean missions, have been targeted in powder scares in recent years, along with Australia's Parliament House. All turned out to be harmless.
1
What could the white powder in the packages be?
2
Why were the embassies evacuated?
3
As the forensic scientist investigating this incident what tests would you do to identify the white powder?
4
The first step that the forensic investigator uses to try and identify the white powders is to observe them closely.  He looks at the powder using a magnifying glass and a microscope to observe crystal shapes and sizes.  



Obtain samples of salt, sugar, aspirin, talcum powder and powdered white chalk and study them to see whether you would be able to identify them just by observing their appearance. Study the powders with the magnifying glass and under a microscope.  Examine what each powder looks like. How would you describe the powder’s shape? Does it have large or small grains?

5
Examine the powders further by rubbing each powder between your fingers.  Describe the texture of each of the powders.  
6
The following table has been copied from the forensic investigator’s science journal.  Does the information contained in the table enable you to identify the white powder that was found in the packages?

	Substance
	Solubility in water
	Solubility in ethanol
	Reaction with acid
	Melting point

0C

	salt
	soluble
	Does not dissolve
	No reaction
	801

	sugar
	soluble
	soluble
	No reaction
	146

	aspirin
	Slightly soluble
	soluble
	No reaction
	135

	Bicarbonate of soda
	soluble
	Does not dissolve
	Fizzes, bubbles of gas form
	60

(decomposes)

	Talcum powder
	Does not dissolve
	Does not dissolve
	No reaction
	(1500

	Chalk
	Does not dissolve
	Does not dissolve
	Fizzes, bubbles of gas form
	825

(decomposes)

	Mystery powder
	Does not dissolve
	Does not dissolve
	Fizzes, bubbles of gas form
	60

(decomposes)


7
What do you think the mystery powder in the packages was?

Case study: The missing book
Jacki is a university student. She lives in a house with four other students and they are all studying to become scientists. Jacki has been finding the course difficult so she purchased an expensive text book on ebay and was waiting eagerly for its delivery. Three weeks after she had ordered the book she had still not received it so she contacted the supplier. She was surprised to hear that the book had been delivered two days after she had ordered it. Jacki contacted the Post Office and discovered that the book had been delivered to her house and that it had been signed for with a black pen. Each of the students in the house has their own supplies of pens and stationery.

8
Suggest two methods that Jacki could use to try to identify the pen that was used to sign for the book when it was delivered.
9
What else could Jacki do to find out who received her book when it was delivered to the house?

Case study: The dirty thief
A load of soil was tipped near a football oval so that some repair work could be done. Overnight it disappeared. When the police made an investigation on the following day they found that fresh soil had been placed on the driveway of two nearby houses. Soil samples from the football oval and the driveways were removed and analysed in the laboratory. The results are shown in the table below.
	Observation
	Soil from oval
	Soil from driveway 1
	Soil from driveway 2

	Colour
	Brown/black
	Brown/black
	Brown/black

	Particle size
	Small/medium
	Small/medium
	Small/medium

	Plants found
	grass
	grass
	grass

	% moisture
	7.2
	8.3
	7.9

	pH of soil
	8
	6
	4


10
Do the results provide any clues about where the missing soil has gone? Explain your answer.

11
The three soil samples contain different amounts of water.  Is this sufficient evidence to support the claim that the soil was not used in the two driveways?

12
Name two other tests that could be done to provide further evidence.
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