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Summary 
 
Desalination is generally considered by the layman (and indeed by many specialists) to 
be a relatively new technology, only recently put into practice. However, it has a rich 
and lively history and many of the difficulties addressed and insights developed by the 
early practitioners are still valid today. Anyone working in the field would be remiss not 
to look backward from time to time, not only for guidance but for the sheer pleasure of 
discovering his professional ancestors. 
 
1. Introduction 
 
1.1. The History of Science and Technology 
 
The history of science and technology is an academic field which is often bypassed by 
students of either history or of science and technology. The reasons are several, but 
certainly include the fact that students of political or social history may feel ill-prepared 
to cope with its technical content and that students of science and technology already 
have an overladen schedule of courses they must take to advance in their professions. 
This is unfortunate but understandable. For a first-rate presentation of these issues, the 
reader is referred to Conant (1960) in his Horbit Lecture on the History of Science or to 
the introductory pages of the major works on the subject by Partington (1962) and by 
Sarton (1948). 
 
Here, we are not addressing the history of science and technology so much as we are the 
history of a technology, desalination in this case. And to understand this technology 
fully, we must appreciate that it is a cumulative experience. Far more than in non-
technical endeavors, one step builds upon the preceding step and empowers the 
following step. And yet even that point is not the primary reason to consider its history. 
We do not study it in order to be better at solving today’s problems, although it may 
have some modest benefit. The reason was best put by Sarton (1948): “The main value 
of the history of science to the philosophically minded scientist, the scientist who wishes 
to understand the indebtedness of his knowledge, lies in its moderating influence. 
Retrospective views enable him to keep his balance between dogmatism on one hand, 
and �ultieffec and discouragement on the other. They help him to be patient” and 
“Above all, the history of science teaches humility”. 
 
To this it may be added that the history of desalination can teach us not only humility, 
but pride as well. Some of the greatest names in science and technology have turned 
their hands to our task or to parts of it over the years. Those who have chosen to make it 
their profession may be allowed a bit of pride in serving with them. 
 
1.2. The Organization of this Chapter 
 
Desalination, like all technologies, did not develop linearly over time. There were 
periods of rapid growth, but there were also periods of inactivity. The latter were 
usually the result of a lack of either “tools” (e.g. scientific understanding or supporting 
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technical development) or of a strong motive or opportunity. The periods of activity and 
growth occurred when both the tools and the motive coincided. In earlier times, there 
was also the problem of communication. Advances in one region were not rapidly or 
reliably transmitted to other regions or even within a single region among the interested 
parties. 
 
This chapter is organized into sections in chronological order and named to reflect the 
major influencing factors. It must be understood that the dates that separate one section 
from another are fuzzy and arbitrary and that some factors of activity cross these 
boundaries. Subsections break the activities of the period into groups of common 
activities, also arbitrarily chosen but with the intent of instructing. 
 
2. Desalination in Antiquity 
 
2.1. First References 
 
One cannot tell when humanity first became frustrated at its inability to drink salt water 
and began to consider the matter of salt water purification. However, some of the 
earliest writings suggest that even in earliest times, it was a matter of some interest. 
 
In China, according to the books Huai Nan Wan Bi Shn (c. 200 BC) and Qi Min Shn by 
Jia Si-Xie (c. AD 540), people would concentrate their wine by immersing the leaves of 
Guan-Pu grass in it. The leaves were more permeable to and adsorptive of water than 
alcohol and, therefore, the wine was strengthened (S. Wang, personal communication). 
In addition, during the same period in China, Guan-Pu leaves were used to concentrate 
brines to make pickling solution. 
 
Similarly, in China, approximately 2000 years ago there were reports of desalting using 
specially woven bamboo sheeting and earthenware filters. Their method of employment 
is unclear, but it might have involved the formation of a dynamic gel layer on the 
“sieving surface” (S. Wang, personal communication). However, other regions were 
also suggesting desalination by filtration through earthen vessels. Unfortunately there is 
no first-hand substantiation of these legends. 
 
In the Bible, there is the observation that “for He maketh small the drops of water: they 
pour down rain according to the vapor thereof; which the clouds do drop and distil 
upon man abundantly” (Job xx: xx). 
 
In the Bible it is also written that 
 
and they went three days in the wilderness, and found no water. And when they came to 
Marah, they could not drink the waters of Marah for they were bitter. … And the people 
murmured against Moses, saying, What shall we drink? And he cried unto the Lord; 
and the Lord shewed him a tree, which when he had cast into the waters, the waters 
were made sweet (Exod. Xx: xx). 
 
(This reference to water treatment with vegetable products is similar to but different 
from that of the Guan-Pu leaves in China. In the biblical instance, the plant material 
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took up the salt rather than the water.) 
 
In his Meteorologica, Aristotle (384-322 BC) wrote that “Salt water when it turns into 
vapour becomes sweet and the vapour does not form salt water again when it 
condenses” (Forbes 1948). He further speculated that 
 
“Some again believe that the sea is, as it were, the sweat of the earth which it sweats 
out when the sun heats it: which is the reason why it is salt because sweat is salt. Others 
suppose that the earth is the cause of its saltiness: just as water strained through ashes 
becomes salt, so the sea is salt because the earth with this property is mixed with it”- 
(Nebbia and Menozzi 1966). 
 
And so we see in the above an early consideration of a hydrological cycle. 
 
Aristotle was also among the first of many to report that “If one plunges a water-tight 
vessel of wax into the ocean, it will hold, after 24 hours, a certain quantity of water, that 
filtered into it through the waxen walls, and this water will be found to be potable, 
because the earthy and salty components have been sieved off” . 
 
Such a claim was to be reported repeatedly through the ages and was also published by 
Democritus (c. 500 BC) (Underwood 1935; Nebbia and Menozzi 1966). Although this 
may suggest a reverse osmosis type of mechanism at work, it is more likely just an 
attractive myth. [See also the later comments by Della Porta (1535) and Lucas (1756)]. 
Firstly, to overcome the natural osmotic pressure of seawater, such a “waxen vessel” 
would need to withstand great pressures. Neither a waxen vessel nor an unglazed 
earthenware vessel, perhaps coated with wax, would be likely to do so. Secondly, such a 
vessel would need to be lowered to and retrieved reliably from a depth of approximately 
500 m. It is doubtful that the technology existed at the time for such an undertaking. Yet 
the concept was too attractive to be dropped and persisted for centuries. 
 
2.2. The Dawn of Science and First Applications 
 
During the first century, Pliny the Elder (AD 23-79) wrote his extensive Natural History 
summarizing the knowledge of the period and his personal views thereof (Jones 1963). 
He commented freely on many aspects of water and suggested which river and spring 
waters may be the most wholesome to drink. His comments on seawater purification are 
limited but include the following statements. “But the nitrous and salty-acid streams 
that in the desert flow to the Red Sea are made sweet within two hours if pearl barley is 
added, and the barley itself they eat”. (Again a reference to using a plant product for 
purification.) 
 
Because those at sea often suffer from failure of fresh water, I shall describe ways of 
meeting this difficulty. If spread around a ship, fleeces become moist by adsorption of 
evaporated sea water, and from them can be squeezed water which is fresh. Again, 
hollow wax balls, let down into the sea in nets, or empty vessels with their mouth sealed, 
collect fresh water inside. But on land sea water is made fresh by filtering through clay. 
 
Pliny’s writings must be interpreted as reporting things that he had been told or had read 
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of rather than things that he had personally observed. However, it is interesting that he 
repeats the story of the wax balls much as Aristotle had written. The story of the fleeces 
occurs repeatedly through the years and was used by the United Kingdom Atomic 
Energy Commission a number of years ago as inspiration for the drawing shown in 
Figure 1 (Howarth 1984). 
 

 
 

Figure 1. Condensing Steam in Sponges. 
 
During the first and second centuries AD, Alexandria was the scene of experimentation 
on distillation by Maria the Jewess, Cleopatra, and others (Badger 1926). While 
seawater was not the specific subject of their investigations, the skills and concepts were 
passed on to subsequent generations. Particularly important was the design of 
equipment for evaporation and condensation, including the alembic vessel which has 
come to be one of the more popular “logos” of chemistry. Alexandria was also the home 
of Hero whose steam-powered “aeropile”, while only a toy, demonstrated the potential 
of steam as a useful tool. 
 
Alexander of Aphrodisias commented c. AD 200 that “sailors at sea boil sea water and 
suspend large sponges from the mouth of a bronze vessel to imbibe what is evaporated. 
In drawing this off the sponge, they find it to be sweet water” (Forbes 1948). 
 
This method of collection of steam also appears in the “steaming cotton-padded jacket” 
approach reportedly (S. Wang, personal communication) used hundreds of years ago in 
China. 
 
Alexander further built upon the hydrological cycle suggested by Aristotle by stating in 
his Natural Problems that “Some say that the origins of the saltiness of the sea is the 
earth itself. The water, in fact, running through the ground, takes its same properties” 
(Nebbia and Menozzi 1966). St Basil, writing in the fourth century, commented upon 
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having been shipwrecked on a desert island and being saved by the seamen placing 
sponges over pots of boiling seawater to condense and collect the steam (Huber 1898). 
(This is the first time that the method of the fleeces or sponges is supported by an eye-
witness account.) 
- 
- 
- 
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