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Equipment 

1. Precision balance 

2. Drying Cabinet 

3. Fume Cupboard 

4. 100 ml beakers 

5. Hot-plate/stirrer 

6. Centrifuge 

7. 50ml centrifuge tubes 

8. Oven 

9. Pasteur Pipettes 

10. Sealed vials 

11. Small spatula 

12. Cocktail sticks 

13. Microscope slides 

14. cover slips 

15. Markers 

16. Precision balance (4 decimal place) 

 

 

Personal Protective Equipment 

Lab coat 

Gloves 

Eye protection 

Fume cupboard 

 

Consumables 

1. Hydrochloric acid solution 7% vol. 

2. Sodium hexametaphosphate solution 5% 

weight 

3. Hydrogen peroxide solution 33% vol (as it 

comes in the bottle) 

4. Sodium polytungstate (specific gravity 2.35) 

5. Methanol 

6. Entellan 

7. Clear nail polish  (if making temp slides) 

8. Microscope oil (if making temp slides) 

 

Protocol 
This should all be carried out in the Penn Paleoecology Lab, in the fume hood. 

 

NB- Before starting check with the field archaeologist that no hazardous chemical or 

biological contamination is present in sediment samples. 

 

 

 

1. Dry soil in drying cabinet until no loss of weight is recorded. Measure out 4-5g of material 

and place in 100 ml beakers 

2. Pour c.25ml of hydrochloric acid (7%) into the beakers and place beakers in sand bath at 

c.40oC/104oF. Leave for 30 minutes. 

3. Label and weigh 50 ml centrifuge tubes 

4. Transfer supernatant from beakers into tubes and top up to 50ml distilled water. Centrifuge 

at 1500 rpm for 3 mins. Discard supernatant and re-top up with distilled water. Repeat this 

step until 3-4 washes have been carried out. 

5. Discard supernatant. Add 50ml sodium hexametaphosphate, shake well and leave 

overnight/minimum of 8 hours. Centrifuge for 3 mins at 1500 rpm for three minutes and 

repeat until one chemical and three water rinses have been carried out. Discard the 

supernatant. (into appropriate chemical waste bottle) 

6. Add 25ml hydrogen peroxide, shake well then open tubes and place in hot block at 35oC/95oF 

for a maximum of 6 hours. Check regularly, making sure that caps are NOT on them – as the 

peroxide reaction produces gas that must be allowed to vent away. Check on reaction every 

hour by recapping and shaking gently, removing cap and placing back in hot block. Five 

minutes later if no more bubbles produced the reaction is complete and the samples can be 

removed. Even if reaction continuing beyond 6 hours stop this stage as phytolith dissolution 

could be occurring.  
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7. Centrifuge for 3 mins at 15000rpm discard supernatant then top up with distilled water to 

50ml. Centrifuge at 3 mins for 1500 rpm and repeat until one chemical and three water rinses 

done. Discard supernatant. 

8. Leave to dry until no weight loss occurs (The contents of the tube are now the AIF (Acid 

insoluble fraction and this is essential for calculation of density.) Weight the AIF. Prepare 

new 50 ml centrifuge tubes. Shake the dry AIF until powdered.  

9. Add 25ml sodium polytungstate (SPT) at a specific gravity of 2.35g/ml. Phytoliths are lighter 

and will therefore float. Do not shake, gently agitate from side to side so as not to spill any 

material up the sides of the tube. Centrifuge at 1500 rpm for 3 mins. Recover phytoliths with 

pipette and transfer them to new tubes. Centrifuge remaining liquid at 1500 rpm for 3 mins 

then transfer phytoliths again to the new tubes. 

10. Add distilled water to the NEW tubes (the ones with phytoliths) to 50ml. Centrifuge for 5 

mins at 2000rpm for 5 mins discard supernatant CAREFULLY so as not to disturb the 

phytoliths pellet at the bottom of the tube and fill with distilled water to 50ml. Centrifuge at 

2000rpm for 5 mins and discard the supernatant again. Repeat until a total of 4 water washes 

done. 

11. Label then weigh 7ml glass vials. Transfer phytoliths into sealed vials (with methanol if fast 

drying required) and leave to dry. Weigh again. 

 

To create permanent slides (This process to be carried out in fume hood) 

 

1. Clean slides with methanol label and then weigh them 

2. Mix with spatula the dried silicates in the vials then transfer c.0.0005g onto slides. Clean 

spatula with methanol between uses to prevent contamination. 

3. Weigh slides again 

4. Add a few drops of Entellan New to slide and mix with cocktail stick 

5. Cover with a cover slip 

6. Leave to dry in fume cupboard for one week minimum (if still smelly leave in fume cupboard) 

before counting. 

7. Leave in fume cupboard for three weeks before transferring them to storage space.  

 

To create temporary slides: 

 

Repeat above stages but using microscope oil instead. Seal round edges of slide cover with clear 

nail polish. Keep these slides flat!  

 

Disposal considerations IMPORTANT 

 

Any supernatant that has hazardous chemicals must be disposed according to University 

procedure via the appropriate chemical waste bottles and liaison with the lab technician.  

Sodium polytungstate MUST NOT BE DISPOSED OF as it is expensive. Instead it is recycled for 

repeated use.  

 

Any residual water solutions containing soil or silt residue must be contained. The residual 

soil/water solution should be evaporated off in the drying oven/autoclave. The dry soil can then 

be double bagged and disposed of via the normal USDA route. 

 


