Salt-Based Mummification Experiment: A Simulation of Ancient Egyptian Desiccation Practices
Abstract
This experiment aimed to simulate the principles underlying Ancient Egyptian mummification through the desiccation of a tomato using table salt (sodium chloride). Over a four-week period, the tomato was enclosed in an airtight environment and regularly observed, with particular attention paid to mass loss, external transformation, and preservation outcomes. The results demonstrated initially rapid dehydration followed by stabilisation, although moisture retention within the sealed environment inhibited complete desiccation. These findings broadly support contemporary understandings of Egyptian mummification as a process centred on dehydration, while also highlighting the importance of environmental conditions such as airflow. The experiment is a useful for interpreting both archaeological evidence and scientific analyses of mummified remains. 

Aims and Hypothesis
The primary aim of this experiment was to replicate, in simplified form, the dehydration processes central to Ancient Egyptian mummification practices. Specifically, it sought to: 
1. Observe the effects of salt-induced desiccation on organic tissue over time. 
2. Measure changes in mass as an indicator of water loss. 
3. Evaluate the effectiveness of a sealed environment in preserving organic material. 
The main hypothesis was that a tomato would undergo significant dehydration when covered in salt, resulting in a substantial reduction in mass and the appearance of a shrivelled, preserved form analogous to a mummy. Additionally, it was hypothesised that the airtight environment would limit the efficiency of desiccation by trapping moisture, potentially leading to incomplete preservation. 
This hypothesis is grounded in Egyptological scholarship, which emphases dehydration as the fundamental mechanism of mummification. Ancient Egyptian embalmers used natron (a naturally occurring salt mixture) to remove moisture from the body, thereby preventing decay and enabling preservation for the afterlife. 


Method
Design 
The experiment was designed as a longitudinal observational study over a period of four weeks. A single organic specimen (a tomato) was subjected to salt desiccation and monitored at regular intervals. The independent variable was time, while dependent variables included mass, physical appearance, and texture. The experiment also implicitly tested the role of environmental conditions, specifically: the impact of an airtight environment on the efficiency of dehydration. 
Materials 
· One fresh tomato (medium sized)
· Table salt (Maldon sea salt) 
· Airtight plastic bag (ziploc) 
· Digital weighing scales 
· Notebook for observations 
Procedure
1. The tomato was weighed prior to the experiment to establish its initial mass (120 grams).
2. It was then placed in an airtight plastic/ziploc bag and completely covered in the Maldon table salt.
3. The bag was sealed to prevent airflow and external contamination. 
4. The tomato was observed at regular intervals (every three to four days). 
5. At each observation, the following were recorded: mass of the tomato, visual appearance (colour, shrinkage, surface texture), and condition of the salt (dry, clumped, or saturated). 
6. The experiment lasted four weeks. 

Results 
Qualitative observations: 
Week One (Day 0-7): The tomato exhibited visible wrinkling and softening. Salt began to clump, indicating the absorption of moisture, and was tinged pink in areas. Liquid accumulation was observed within the bag. 
Week Two (Day 7-14): Shrinkage became more pronounced, with the tomato losing much of its original volume. It developed a leathery texture and darkened in colour from a bright red to a deeper, duller tone. Salt appeared heavily saturated. 
Week Three (Day 14-21): Physical changes slowed. The outer surface (skin) became firmer and more resistant to pressure, although the interior appeared to remain somewhat soft. Moisture persisted. 
Week Four (Day 21-28): The tomato reached a relatively stable state. It was substantially reduced in size and mass, with a tough and partially desiccated exterior. No further shrinkage was observed, suggesting that dehydration had largely plateaued. 

Quantitative Results: 
	TIME (Days)
	MASS (g) 
	MASS LOSS (g)
	% MASS REMAINING

	Day 0
	120 g 
	0 g
	100 %

	Day 7
	70 g
	50 g
	58 %

	Day 14
	52 g 
	68 g 
	43 %

	Day 21
	41 g 
	79 g
	34 %

	Day 28
	37 g 
	83 g 
	31 % 



Graph of Mass Loss over Time 
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This demonstrates a steep initial decline followed by a plateau. 

Discussion of Results
Interpretation
The data clear demonstrates a pattern of raid initial dehydration followed by a gradual stabilisation. Between Day 0 and Day 7, the tomato lost over 40% of its initial mass (50 g), indicating that the majority of water loss occurred during the early stages of the experiment. This is consistent with the high-water content of fresh plant tissue. Between Day 7 and 14, the rate of mass loss slowed but remained significant (18 g). However, after this point the rate of dehydration decreased markedly, with only 11 g lost between Day 14 and 21; and just 4 g in the final week. This suggests that as the tomato became increasingly desiccated, less free water remain available for extraction. 
By the end of the experiment, the tomato retained approximately 31 % of its original mass. Given that a medium tomato is composed of roughly 90-95% water, this indicates that a significant portion of moisture had been removed, although not completely eradicated. The remaining mass likely represents structural material (cell walls, sugars, fibres) along with any residual water content. The incomplete nature of this dehydration is significant in itself, suggesting that effective preservation is not an automatic outcome of salt exposure, but rather a process contingent on sustained environmental conditions. 
Comparison with Known Mummification Processes 
These findings align broadly with current understandings of ancient Egyptian mummification, particularly the centrality of dehydration. The rapid initial mass loss observed in this experiment reflects the intended functioned of natron in embalming practice: to extract moisture quickly and thereby inhibit decay. In this respect, the experiment supports the model presented by David (2008), in which desiccation is identified as the primary mechanism of preservation[footnoteRef:20093]. [20093:  R. David (ed.), Egyptian Mummies and Modern Science (Cambridge: Cambridge University Press, 2008).] 

However, the results also invite more critical engagement with such scientific models. While contemporary analyses emphasise the technical effectiveness of dehydration, they can risk presenting mummification as a uniform and consistently successful process. By contrast, the variability observed in this experiment (particularly the slowing and eventual plateau of mass loss) suggests that successful preservation was dependent on maintaining optimal conditions over time. This aligns more closely with the perspective advanced by Baines and Lacovara (2002), which emphasises variability and inconsistency in burial practices, rather than a universally achieved ideal[footnoteRef:14230].  [14230:  John Baines and Peter Lacovara, ‘Burial and the Dead in Ancient Egyptian Society: Respect, Formalism, Neglect’, Journal of Social Archaeology, 2.1 (2002), pp. 5-36.] 

In this light, the experiment may better approximate a less controlled or incomplete process, rather than an idealised version of elite mummification. The retention of approximately one-third of the tomato’s original mass suggests that, even under deliberate treatment, full desiccation is not guaranteed. This raises the possibility that ancient mummification, particularly outside elite contexts, may frequently have resulted in partial preservation. The experimental evidence therefore supports a more nuanced interpretation of mummification as a spectrum of outcomes rather than a single, perfected technique. 

Limitations and Environmental Constraints 
A major limitation of this experiment lies in the artificial conditions created by the airtight plastic bag. While the salt initially functioned effectively as a desiccant, the sealed environment prevented the removal of extracted moisture from the environment. As water was drawn out of the tomato, it accumulated in the bag, saturating the salt and reducing its capacity to absorb further moisture. This resulted in a progressively less efficient dehydration process over time. 
This limitation is clearly reflected in the quantitative data. While mass loss was rapid in the first two weeks, the rate declined sharply thereafter (as seen with the 4 g lost in the final seven days). This plateau suggests that the environment reached equilibrium in which the salt could no longer effectively draw out additional moisture. In this respect, the experiment diverges significantly from Ancient Egyptian mummification practices, which relied on sustained dry conditions to ensure continuous desiccation. Rather than viewing this simply as experimental failure, it is more productive to interpret it as evidence of the sensitivity of the desiccation processes to environmental conditions.
Such findings complicate assumptions about ancient mummification as a straightforward or purely technical procedure. If effective dehydration requires sustained dryness and the continuous efficacy of desiccating agents, then successful mummification must have depended on careful management and specialised knowledge. This reinforces the argument that embalming was not merely a ritual act but also a skilled technological practice. 
At the same time, the experiment highlights the limitations of directly mapping modern scientific models onto ancient practices. As emphasised by David, scientific approaches can illuminate the physical processes involved in preservation, but they do not fully account for the cultural and symbolic dimensions of mummification[footnoteRef:13030]. The focus on dehydration risks reducing the practice to a purely functional procedure, overlooking its role within broader funerary beliefs.  [13030:  David (ed.), Egyptian Mummies and Modern Science.] 

Furthermore, the use of Maldon salt rather than natron and a tomato in place of a human body, introduces additional constraints. Ancient Egyptian embalmers employed natron: a naturally occurring mixture of sodium carbonate, chloride, bicarbonate, and sulphate slats, which has different absorption properties. The substitution of a single-component salt may therefore have reduced the experiment’s accuracy as a simulation. Additionally, a tomato consists primarily of water, meaning it lacks the structural and compositional complexity of human remains. As a result, while the experiment successfully models the principle of moisture extraction, it cannot fully replicate the processes involved in human mummification. These differences mean that the experiment models the principle of moisture extraction rather than replicating the full complexity of ancient embalming. 

Conclusion 
The results support the central hypothesis that salt-based desiccation can substantially preserve organic material. The tomato lost 83 g over four weeks and underwent substantial physical transformation, demonstrating the effectiveness of dehydration as a preservative method. Such results confirm that salt is highly effective at removing moisture from organic material, particularly in the early stages. 
However, experiment also demonstrates that complete mummification requires more than the presence of salt alone. Environmental conditions (especially dryness and airflow in this circumstance) are crucial to achieving full preservation. The incomplete dehydration observed here highlights the limitations of a sealed system and underscores the sophistication of Ancient Egyptian embalming practices.
More importantly, the experiment contributes to a more critical understanding of Ancient Egyptian mummification. Rather than confirming a uniformly successful and standardised practice, the experiment suggests that preservation was contingent, variable, and potentially difficult to achieve in practice. In doing so, it reinforces the historiographical shift towards recognising diversity and imperfection in ancient funerary treatment, as exemplified by Baines and Lacovara[footnoteRef:18612]. [18612:  Baines and Lacovara, ‘Burial and the Dead in Ancient Egyptian Society: Respect, Formalism, Neglect’, pp. 5-36.] 

The experiment therefore demonstrates not only the mechanics of mummification, but also the value of experimental archaeology in challenging assumptions and refining historical interpretation. 
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