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Pens used in KHS

					     ①	 Berol Handwriting Black		  widely available

					     ②	 Stabilo OHP non-permanent Black	 widely available

					     ③	 Berol Italic Black		  reasonable availability *

					     ④	 ‘Bingo Pen’ Black		    	 eBay Supplier §

					     ⑤	 Steedtler Fibre Tip Black		  eBay Supplier §

					     ⑥	 Berol Paint Black			   widely available

The Berol Paint turns out to have the identical ink as (not surprisingly) the Berol Handwriting and (possibly) 
the Berol Italic as well so I did not use it but it could be a substitute.

	 §	 http://stores.ebay.co.uk/omghowcheap?_trksid=p4340.l2563
		  http://www.omghowcheap.co.uk/

	 *	 http://stores.ebay.co.uk/DTBS-The-Stationer

I tried many other pens but they were either unsatisfactory or identical to some of the pens above.

Solvents

Apart from water, I tried various water/meths mixtures with no significant differences. I tried Ethyl Ethnoate 
and White spirit thinking that less-polar solvents might significantly change colour orders and show more 
detail in the less soluble inks. Acetone was the only thing that proved interesting and I tried various acetone/
ethanol mixtures and eventually decided on a 50:50 mixture as much to keep things simple. 

Chromatograms - 	

  ⑤	  ①	   ⑥	   ④	    ③	    ②				    ⑤      ①        ⑥         ③        ④   	 ②

There often seemed to be ‘significant / identifiable’ differences between the 3 most soluble inks with the 
Bingo pen ‘always’ having ‘a tail’. However, this can be due to ‘too much ink’ exceeding solubility levels as 
much as genuine differences in the ink composition. Having a second solvent improves identification of the 
two less soluble inks as well as changing the order in which the colours move in the other pens.
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Whilst, when I started this, I assumed it would be ‘straightforward’, I now like the idea that the final result 
will not be conclusive. It leaves things open for extension into other CSI -like activities.  

Paper - 	

Doing this experiment with slotted paper is such a joy. However, we are only doing 
it this way because I found an unused box that had lain in the department for over 
20 years so it is (at the moment) ‘Cost Free’.

Present Costs are between £55 - £60 for a box of 100 sheets. Cut in half gives you 
200 x 6 Slots @ 30p each.

We will have groups of 4 ‘operatives’ strictly rationed to 2 sheets per Group - one 
for each solvent. (Hence the ‘Budget Cuts’ warning on the Worksheet).

Obviously it can be done using cheaper alternatives. Many of my trial experiments 
were done that way. Just be aware that one advantage of slotted paper is that it 
doesn’t mind being curved round a beaker and everything seems to run straight. Bit 
trickier with ‘normal’ paper.

Timing - 	

For the most part the Water chromatogram can yield decent results in about 20 - 30 minutes, sometimes 
sooner. The Meths/Acetone would normally need a bit longer, 30 - 40. Perhaps, if possible, keep running  for 
a while after class leaves but don’t run too long or the colours can ‘meet up’ again.

The height of the beaker often seems a limiting factor - solvent seems to keep going but inks seem to stop 
when level with the top of the beaker. 100 ml beakers are nice size but 150/250 ml may be better particularly 
if they are ‘tall’ rather than ‘squat’.

Also tried a few runs with plastic bottles over the beakers to create a more enclosed atmosphere but no 
obvious improvements but might be worth trying.

I’m sure many of you have plenty experience and may know better ways (better solvents?) to run these in 
your own schools with the equipment available to you.

Pen Used for Note - 	

I did ‘flirt’ with the idea of presenting each class with ‘the Note’ and get them to take sections of the note 
and extract (with solvent) the ‘actual’ ink and use that as the first spot on their chromatograms.

Instead, we will just ‘randomly’ use one of the pens to put a spot on their paper before they arrive. Maybe 
stick to one pen or have each group attempting to match to a different pen.

Depend how much time you have and want to spend.
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Learning Outcomes - 	

If doing this purely for fun - lucky you.

This was written as part of a Materials Topic (now split into 2 separate Topics) as part of our new S1/2 
course. For those in Scotland, it vaguely smells of SCN 3-16b:

I have taken part in practical investigations into solubility using different solvents and can apply what I 
have learned to solve everyday practical problems.

Since there will need to be questions in our Topic Test, and our pupils need some idea of the ‘knowledge’ we 
expect them to have picked, this is what I’m planning to include in our Topic Summary.

		  ❒		  Many chemicals are coloured. If their use depends mainly on their colour then they are often 
				    labelled as dyes (soluble) or pigments (insoluble).

		  ❒		  Dyes and pigments are used for colouring paint, ink, plastic, fabric, cosmetics, food and other 
				    materials.

		  ❒		  The black ink used in pens is actually a mixture of several dyes.
	

		  ❒		  A mixture of dissolved substances can be separated out using a 	technique called 
				    Chromatography

		  ❒		  During Chromatography a solvent rises up the paper.

		  ❒		  The different dyes in the mixture	dissolve and travel with the solvent.

		  ❒		  Some dyes are very soluble and travel almost as fast as the solvent.

		  ❒		  Some dyes are less soluble and travel more slowly than the solvent.

		  ❒		  The further the solvent goes, the more the dyes separate.

		  ❒		  If a different solvent is used then the speed at which the different dyes travel will change.

There will also be some obvious ‘Problem Solving’ / ‘Skills’ outcomes but I’ve yet to decide on those. (I do 
know that your supposed to have your outcomes first but I sometimes like to start with the idea of an activity  
and not care too much where I end up).

Risk Assessment - 	

Given the very small quantities and the fact that the acetone, in particular, is not 100 %, this should be a low 
risk activity. However, here is the relevant section from the Risk Assessment prepared for the whole Topic.
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Lesson Guide -  Really just an overview.

①	 Worksheet -  'Invites' operatives to Briefing Meeting so probably should start with this but .... 

    

②	 Flash Intro -  Lasts about 5 minutes. Designed to run from start to finish but controls will allow 
			      you to skip or revisit sections.  The way I've had to merge movie and sound 
			      prevents proper pausing unfortunately.
      
③	 Briefing Notes - 	 Designed to test ability to recall information. Ideally issue after Flash Intro is 
				    finished, one to a group or individually. Whatever you think	suits your class / 
				    budget. 

④   	 Worksheet -  Read / Talk through a bit of the Knowledge behind Chromatography or go straight to 
			    setting up Chromatograms depending on your timings.

⑤ 	 CSI Training Cards -  Designed mainly as time-fillers to allow flexibility in terms of timing of 	
				           the practical e.g prepare paper one day - start running at beginning of 
				           next.

		  Card 1 -  Wordsearch -	 Pure filler - low demand 
		  Card 2 -  Witness -		  Observation Skills - low demand, for fun
		  Card 3 -  Time -		  Numeracy Skills - low to medium depending on pupils ability
		  Card 4 -  Money -		  Numeracy Skills / Problem Solving -medium to high depending 
						      on pupils ability
		  Card 5 -  Crime Scene 1	 Observation Skills- medium demand, for fun		
		  Card 6 -  Appearances -	 Pure filler - low demand
		  Card 7 -  Memory	  -	 Observation Skills - low demand, for fun
		  Card 8 -  Micro 1	  -	 Lateral Thinking - high demand, for fun

				    Answers	 mascara brush		 toothbrush	 eye-lashes
						      velcro		  graphite from a pencil		 guitar string
		  Card 9 -  Micro 2	  -	 Lateral Thinking - high demand, for fun

				    Answers	 salt & pepper		  razor blades
						      postage stamp 	 rust on a nail

		  Card 10 -  Crime Scene 2	 Spot The Difference - medium demand, for fun
		  Card 11 -  Bones -		  Numeracy Skills - low to high depending on pupils ability

				        

⑥	 CSI Chromatography Results -  Designed to work on their presentation / recording skills. Will 
	 not be that easy (for some) to reproduce the chromatograms using coloured pencils. Bit of ‘Form 
	 Filling’.

	 Depending on number and type of pens used, probably no conclusive results.


