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[bookmark: _Toc226639825]Mummification Experiment Report

[bookmark: _Toc226639826]Abstract:
This is an experiment into the desiccating properties of table salt and Epsom salt. It uses four segments of apple, one being left as a control, the second being covered in table salt, the third being covered in Epsom salt, and the last being covered in an even mixture of table salt and Epsom salt. It found that table salt was the best desiccant and Epsom salt was the worst desiccant. It clearly shows that sodium chloride would have been a reasonable desiccant for the Ancient Egyptians to have used during their process of mummification.
[bookmark: _Toc226639827]Key Words:
Mummification, Desiccation, Salt, Fruit, Natron

[bookmark: _Toc226639828]Introduction:
[bookmark: _Toc226639829]Background:
This experiment was undertaken in order to trial potential salt compositions when desiccating. This was undertaken in order to develop an understanding of ancient Egyptian mummification techniques. While there are other methods of mummification used throughout the world, this experiment focuses upon the methods generally understood to be used during ancient Egypt. A few methods were potentially used throughout this period, such as the use of natron baths I order to diffuse salt into the organic tissue, which was used in the 18th dynasty and was studied by Dr. Stephen Buckley.[footnoteRef:1] However, this experiment simply uses various salts to cover the organic fabric used.  [1:  Mummifying Alan: Egypt’s Last Secret, dir. by Kenny Scott (2011).] 

The process of mummification in ancient Egypt is widely discussed as there are no in-depth contemporary sources discussing the process. There are a few papyri that have survived such as the ritual of embalming in the Louvre.[footnoteRef:2] There are also secondary sources such as Herodotus that depicts the process of mummification.[footnoteRef:3]  However, these sources do not give a full idea of the process of mummification in Ancient Egypt and so research is still needed to gain a better understanding of the process of ancient Egyptian mummification through desiccation.[footnoteRef:4] [2:  Sarah Lynn Chapman, The Embalming Ritual of Late Period through Ptolemaic Egypt, 2017.]  [3:  ‘Herodotus on Mummification - Livius’, n.d. <https://www.livius.org/sources/content/herodotus/mummification/> [accessed 9 April 2026].]  [4:  Salima Ikram, ‘Mummification’, UCLA Encyclopedia of Egyptology, 2010 <https://escholarship.org/uc/item/0gn7x3ff> [accessed 3 April 2026].] 

[bookmark: _Toc226639830]Aims and Hypotheses:
To investigate the effects of salt mummification on organic material to better understand Ancient Egyptian preservation techniques. 
To test the hypothesis that salt is an effective desiccant in the preservation of organic material. 
[bookmark: _Toc226639831]Method:
[bookmark: _Toc226639832]	Design:
The experiment took place over three weeks, in a room that averaged at 21°c. The items were left for a week between each check and remained untouched during this time. Each week, the same segments of apple were tested to determine the amount of decay they had undergone during the week. One segment remained untouched as a control to determine the natural rate of decay. A second segment was fully covered with table salt (sodium chloride) and left for the duration. A third segment was fully covered with a scented Epsom Salt (Magnesium Sulfate, for full ingredient list see appendix A) and left for the duration. The fourth segment was fully covered in a mix of 50% table salt and 50% Epsom salt. 
The use of table salt and Epsom salts in this experiment does not reflect the process of desiccation used in ancient Egypt as they had access to and utilised a natural salt composition known as natron. Natron was the salt composition that was used in ancient Egypt to mummify their deceased. It was often found naturally in alkaline lakes. Natron in ancient Egypt has been suggested to have been found in Memphis.[footnoteRef:5] As well as this, Epsom Salt is not actually a salt and so does not have the desiccating properties found in salt.  [5:  V. Devulder and P. Degryse, ‘The Sources of Natron’, in Glass Making in the Greco-Roman World: Results of the ARCHGLASS Project (Leuven University Press, 2014), pp. 87–96.] 

[bookmark: _Toc226639833]	Materials:
Test 1:
· ¼ Apple
· Resealable Bag
Test 2:
· ¼ Apple
· Resealable Bag
· 200g Table Salt
Test 3:
· ¼ Apple
· Resealable Bag
· 200g Epsom Salt
Test 4:
· ¼ Apple
· Resealable Bag
· 100g Table Salt
· 100g Epsom Salt
General:
· Weighing Scales
· Ruler
[bookmark: _Toc226639834]	Procedure:
The apple was sliced into four segments to give four clear fabrics in which to test. The same apple was used so that there was no variation between segments. The apple slices were then weighed to find a starting weight and measured with a ruler to find the starting dimensions. The weight and dimensions will be the measured variables of the experiment to show the rate of decomposition. 
Segment A was then placed within a resealable plastic bag. The bag was rolled up in order to decrease the amount of oxygen present. This was to hopefully reduce the rate of decomposition so it could be more easily measured across the duration of the experiment. Segment A was not placed with a desiccant and was the control to show the natural rate of decomposition of the apple. 
Segment B was also placed within a resealable plastic bag. The apple segment was then fully covered in 200g of table salt so that it would desiccate throughout the experiment. The bag containing the apple segment and table salt was then sealed and rolled up to minimise the amount of air in the bag. 
Segment C was also placed within a resealable bag. The apple segment was then fully covered in 200g of scented Epsom salts, in the hopes that it would desiccate throughout the experiment. The bag containing the apple segment and Epsom salts was then sealed and rolled up to minimise the amount of air in the bag. 
Segment D, the last segment, was then placed within a resealable bag. The apple segment was then fully covered in 100g of table salt and 100g of Epsom salt, which had been mixed together, so that it would potentially desiccate throughout the experiment. The bag containing the apple segment and the mix of table and Epsom salts was then sealed and rolled up to minimise the amount of air in the bag.
All of the bags were then taped to ensure that they wouldn’t unravel and then placed under a shroud.
After one week, the segments were removed from underneath the shroud. Each segment was then removed from it’s bag, cleaned of all salt using a paint brush, and then weighed and measured. This was then recorded. 
All the segments were then replaced to their nags, being covered again in their salt mixtures. The bags were sealed, rolled up, taped and then replaced to underneath the shroud.
After another week, the segments were once again removed from underneath the shroud. The segments were once more removed from their bags and cleaned of all salt using a paint brush. They were then each weighed and measured and this data was recorded. 
[bookmark: _Toc226639835]Results:
At the end of the experiment the weights and measurements were compared to show the level of liquid loss in the segments
[bookmark: _Toc226639836]Segment A:
Segment A was the control segment. This segment lost 0.5g of weight throughout the experiment. The segment lost 2mm of length and managed to gain 6mm in width. The measurements fluctuated throughout the three weeks. The apple segment seems to have expanded throughout the first week, so it measures as larger in the second week than in the first.
Table of Data Segment A
	Control
	Week 1
	Week 2
	Week 3

	Width
	3.2cm
	3.8cm
	3.8cm

	Length
	5.8cm
	6.1cm
	5.6cm

	Weight
	26.5g
	26.13g
	26g



[image: ]Figure 1 Segment A Week 3

As seen to the left, Segment A has completely retained its shape as an apple, however there is mould formation on it.

[bookmark: _Toc226639837]Segment B:
Segment B was the segment kept in table salt (sodium chloride). This segment saw very little difference in width and length measurements throughout the experiment with the width only losing 2mm and the length only losing 5mm. However, the weight drastically changed. It lost nearly half its weight in one week, having lost 14.47g in one week. It then gained 0.41g in the final week of the experiment.
Table of Data Segment B
	Table Salt
	Week 1
	Week 2
	Week 3

	Width
	3cm
	3cm
	2.8cm

	Length
	5.4cm
	5.3cm
	4.9cm

	Weight
	29.31g
	14.84g
	15.24g


[image: ]Figure 2 Segment B Week 3

As seen to the left, Segment B has undergone very little decomposition. The centre has concaved in slightly and there is very little mould having formed on it. 




[bookmark: _Toc226639838]Segment C:
Segment C was the segment kept in Epsom Salt (Magnesium Sulfate), which is not a desiccant. The segment significant decreased in size throughout the experiment. The width lost 4mm while the length lost 1.1cm. As well as the size significantly decreasing, the weight also drastically decreased throughout the experiment. The segment lost 16.27g of weight throughout the experiment.
Table of Data Segment C
	Epsom Salt
	Week 1
	Week 2
	Week 3

	Width
	3.2cm
	3.2cm
	2.8cm

	Length
	5.6cm
	5.3cm
	4.5cm

	Weight
	30.47g
	20.04g
	14.2g


[image: ]Figure 3 Segment C Week 3

As seen to the left, Segment C has undergone a lot of decomposition during the three weeks. The apple segment has shrivelled up and the centre has concaved; there has been a significant amount of mould formed on the segment. 






[bookmark: _Toc226639839]Segment D:
Segment D was the segment kept in a mixture of 50% table salt and 50% Epsom salt. This segment also lost a significant amount of size. The width dropped 7mm and the height dropped 7mm. The weight also drastically decreased, having lost 16.13g in weight throughout the experiment and gaining 0.1g during the final week of the experiment.
Table of Data Segment D
	Table and Epsom Salts
	Week 1
	Week 2
	Week 3

	Width
	3.2cm
	2.8cm
	2.5cm

	Length
	5.6cm
	5.1cm
	4.9cm

	Weight
	28.04g
	11.81g
	11.91g


[image: ]Figure 4 Segment D Week 3

As seen to the left, Segment D has concaved in the centre and shrivelled up slightly. There appears to be little mould on the segment as well.




[bookmark: _Toc226639840]Discussion of Results:
[bookmark: _Toc226639841]	Interpretation: 
The chart below shows the weight changes of the segments between week 1 and week 3 in order to show the desiccation of each segment. To see a chart of all three weeks, see appendix B.

As seen in the chart above, Segment A lost the least amount of weight throughout the two weeks, which therefore means that it retained the most amount of moisture. This clearly shows that it hasn’t desiccated throughout the experiment. The purpose of mummification is to desiccate the fabric; therefore, it can be said that without outside influence, organic material will not naturally desiccate and mummify. Segment A also had some mould formation, mummified beings were meant to be preserved, and the presence of mould would have endangered the deceased. Clearly, Segment A is not a successful example of mummification. However, it is a good example to compare the treated segments to. #
Segment B was stored in table salt (sodium chloride) and lost nearly half its weight during the experiment. This clearly shows that the fabric successfully began the process of desiccation. Not only has Segment B began to desiccate, but it has also retained most of its shape, having concaved slightly. It has also not formed any mould. As Ancient Egyptian mummification intended to preserve the deceased as best as possible, as seen in the mummified remains of Tiye in the 18th dynasty, Segment B can be classed as a successful example of mummification in this experiment.[footnoteRef:6]  [6:  ‘Mummy of Queen Tiye’, Egypt Museum, 4 May 2023 <https://egypt-museum.com/mummy-of-queen-tiye/> [accessed 3 April 2026].] 

Segment C was stored in Epson Salt and can, quite easily, be said to be the least successful of all the experiments. This fabric, while it lost a lot of weight, did not mummify. Instead, it began the process of decomposition more rapidly. It has lost a lot of its shape, and a large amount of mould has formed on the fabric. This clearly shows that Epsom salt is not a desiccant and can therefore not be used in mummification. 
Segment D was stored in both Epsom salt and Table salt. This segment, was the best example of desiccation after Segment B. Like Segment B, it lost a significant amount of weight and has also had very little mould formation. However, Segment D has lost more of its shape than Segment B, it is more malformed. 
To compare between the worst of the fabrics and the best of the fabrics; Segment B has desiccated the most and had very little, if any, mould formation. Whereas Segment C had decomposed at a rapid rate and had large amounts of mould formation. 

[bookmark: _Toc226639842]	Conclusions:
To conclude, Segment B was the most successful example of desiccation and therefore table salt (sodium chloride) is the most successful desiccant. 
In contrast, Segment C was the least successful desiccant. This is because it not only did not desiccate the fabric, it increased the rate of decomposition when compared to Segment A that was left to naturally decompose. 
Segment D was the second most successful desiccant, as the mixture of Table salt and Epsom salts had desiccated the fabric, but not to the extent of Segment B. 


[bookmark: _Toc226639843]Appendices
[bookmark: _Toc226639844]	Appendix A:
Magnesium Sulfate (Epsom Salt), Salix Alba (White willow) Bark Extract, Arnica Montana Flower Extract, Cedrus Atlantica (Cedarwood) Bark oil, Eucalyptus Globulus (Eucalyptus) Leaf oil, Piper Nigrum (Black Pepper) Fruit Oil, Mentha Viridis (Spearmint) Leaf Oil, Limonene.


[bookmark: _Toc226639845]Appendix B


The chart above shows the weight change of segments over the three weeks and the fluctuations of these weights between each week.
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