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Ludwig Mond was one of the greatest chemists-
industrialists of all time.  His application of chemical 
knowledge  to the needs of the times resulted in the 
creation of  industries  that are  still in operation more 
than a century later.  “It may with truth be said that 
Ludwig Mond was one of the few pioneers who set 
out to base his industrial work on modern scientific 
concepts and to use engineering practices of the 
highest possible standards. The whole of British 
chemical industry, indeed, chemical industry the 
world over, has been stimulated and inspired by the 
example of accurate understanding of the physical 
and chemical conditions which was the basis of his 
technological work.” (Sir A. Fleck, Chairman of 
Imperial Chemical Industries Ltd. (ICI), in The Life 
of Ludwig Mond by J.M. Cohen, 1956).  
Ludwig’s son,  Alfred Mond (the 1st Lord Melchett), 
succeeded his father in business. He became in his 
own right a great industrialist and public figure.  He 
was a great and dedicated Zionist Leader.  Tel Mond 
is named after him.

Ludwig Mond  (1839-1909):

Ludwig Mond was born in Germany in  1839.  He 
studied under Prof. Hermann Kolbe at the University 
of Marburg and then for three years came under the 
influence of the great Robert Bunsen at the University 
of Heidelberg. Ludwig Mond  never earned a degree,  
maybe because of lack of money.  In 1862, realizing 
the  difficulties facing  him  due to anti-semitism  as a 
Jew in Germany,  he  immigrated to England.       
      

The Leblanc Process:

“The story of nineteenth-century industrial 
chemistry is in a very large part the history of the 
Leblanc process, its rise and fall.  Nearly all major 
developments and many minor ones were related 
to developments in the alkali trade.” (A. Ihde, The 
Development of Modern Chemistry. 1964) Products 
of the alkali chemical manufacturers were major 
raw materials for the soap, paper, glass, textile  and 
other industries.   The Leblanc process,  not in use 
today,  was replaced by the Solvay process.  Soda ash 
(sodium carbonate) was and is the  basic commodity 

of the alkali industry. 
The Leblanc process produced soda from common 
salt:
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The starting raw materials were seawater,  iron pyrites,  
limestone, and coal.   This process was expensive, and 
produced   hydrochloric acid fumes (later captured 
and used for making bleaching  agents), and a black 
sludge waste containing almost all of the original 
valuable sulphur.  Ludwig Mond developed  the Mond 
sulphur recovery process,  first patented in France in 
1862.   This involved the  recovery of sulphur from the 
alkali waste  by a process of oxidation, “lixiviation,” 
and the subsequent separation of sulphur by treatment 
of the liquors with hydrochloric acid.  Sixty licensees 
worldwide worked the process until it was superseded 
by  The Chance process.   
“It is interesting to note that the man who was 
destined to kill the famous Leblanc soda process 
had first made an accurate and comprehensive study 
of it, and knew every detail and every defect.” (F.G. 
Donnan, Lecture to the Institute of Chemistry of 
Great Britain and Ireland, 1939). 

The Solvay  Process:

John Tomlinson Brunner and Ludwig Mond were 
close friends. Both were employed at the John 
Hutchinson & Company, chemical manufacturers, of 
Widnes. Brunner was Hutchinson’s office manager 
and Mond was to operate his sulphur recovery 
process.       
John Brunner recounts the beginnings of their 
partnership:
“Some time later, he and I, discussing our future, 
after many an intimate talk, came to the conclusion 
that we would try working together, and naturally, as 
manufacturers. At one time the idea was so simple as 
to be merely the manufacture of soda crystals from 
soda ash bought for the purpose, and, of course, Mond 
had his ideas of cheapening the cost of manufacture.  
Another project that we discussed most intimately 
was the idea of taking a lease from Messrs. Gamble, 
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of St. Helens, of their heaps of alkali waste, in order 
to recover sulphur from it. 
Finally, Mond came to me one evening to say that 
he had heard of Ernest Solvay’s success in working 
the ammonia-soda process for the conversion of 
salt into carbonate of soda at his works at Couillet, 
near Charleroi, in Belgium.  We both knew that Mr. 
Henry Deacon, of Gaskell, Deacon & Co. of Widnes, 
had worked a similar process in 1854, and failed to 
make it pay.  The process is based upon the following 
reactions:
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It was agreed that Mond should see Solvay and ask to 
be shown the works with a view to taking a  license 
from him. This was done, and after spending several 
days going carefully through the works, Mond 
returned to England to tell me that he thought Solvay 
was at the beginning of a big success, and saying that 
he greatly admired Solvay’s apparatus, his ability 
as an engineer, and his great mental power.  “(J. L. 
Watts, The First Fifty Years of Brunner, Mond, & Co., 
1923)
Ludwig Mond came to an understanding in 1872 to 
use Solvay’s process to produce soda in England.  
Brunner and Mond located a plant near the park of 
Winnington Hall on the River Weaver, a tributary of 
the Mersey.  This site met the requirements of access 
to brine, limestone, and coal, and was accessible by  
rail and ship, and to the port of Liverpool.
J. L. Watts:  (one of the Directors of Brunner, Mond, & 
Co., who worked with Ludwig):
“The problem of converting an interesting chemical 
experiment into a lucrative commercial process had 
baffled all the earlier manufacturers, and although 
Solvay had achieved quite an appreciable success, the 
gigantic task of evolving an economical continuous 
process carried on in a scientifically designed 
apparatus was reserved for Mond. 
Alfred Mond: 
“The process finally perfected by Ludwig Mond 
has always been hampered in the hands of Solvay 
and others by two great difficulties. The ammonia 
soda process can be explained in simple words. 

Ammonium bicarbonate is allowed to react with 
sodium chloride.  When Ludwig Mond erected the 
works at Winnington, he found that the pipes of 
the plant became encrusted.  The sodium chloride 
solution, brine, contains small quantities of  calcium 
sulphates and magnesium salts.  They reacted with 
the essential ingredients of the process, namely, 
ammonia and carbon dioxide, and filled the pipes 
with encrustation which stopped the process.  
There was another difficulty.  The mother liquor, 
remaining after the sodium bicarbonate has been 
removed, has to be distilled with lime to recover the 
valuable ammonia.  Unless carefully handled, the 
process also blocked up the plant within two or three 
weeks.  By staying in his works day and night, by 
adding, correcting and changing, he became master 
of the process.  It was because he was a practical 
chemist that he was able to succeed where even the 
distinguished Solvay has failed.” (in H. Bolitho, 
Alfred Mond, 1932)
It took seven years of successive inventions until 
in 1880 Mond was able to call the soda-ammonia 
process  a commercial success.  The world now had 
cheap soda.  This meant cheap soap which had a great 
influence on human health and hygiene.  It also meant 
the lowering of the cost of glass, paper, textiles, and 
just about every other consumer good. 
The company expanded and in 1926  it was merged  
by Ludwig Mond’s son Alfred  together with United 
Alkali Co., British Dyestuffs, and Nobel Industries, 
to become the Imperial Chemical Industries (ICI).  
Alfred Mond was made director and Alfred’s son 
Henry was a member of the new board.   The soda ash 
activities of  ICI were sold in 1998 and operate today 
under the name of Brunner Mond Ltd.

Mond Producer  Gas:

Ludwig Mond looked to coal as a  cheap source of 
ammonia for the Solvay process.  The intended  by-
product,  producer gas,  became the main interest.    The 
chemical principle behind producer gas is explained 
beautifully by J. W. Cobb, Livesey Professor of Coal, 
Gas, and Fuel Industries, University of Leeds,  in the 
1924 edition of the Encyclopedia Britannica:
“Another kind of gas can be made  if air is blown 
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either alone or mixed with steam through a deep hot 
bed of coal.  From half to two-thirds of this gas by 
volume is made up of the nitrogen contained in the 
air used for gasification, and the heating value of 
such gas is of a much lower order than that of coal 
gas or water gas on that account, running about 120-
160 btu per cubic foot.  This is the form of gaseous 
fuel mainly used for large industrial furnaces and is 
known as producer gas.    
Producer Gas:  When air is passed through a deep 
bed of carbon maintained at a high temperature, above 
1000ºC, such that complete contact with the carbon is 
ensured and equilibrium obtained, practically the 
whole of the carbon is obtained as carbon monoxide, 
according to the equation:
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The most complete system for providing washed 
clean producer gas, and at the same time recovering 
as ammonia the nitrogen in the coal gasified (to the 
extent of some 90 lb. Per ton) is due to the late Dr. 
Ludwig Mond (1889)….” 
Mond’s initial process  employed a deeper fuel bed 
and more steam in the blast than was usual.  The 
composition of Mond gas,   varying with source of 
the coal and exact conditions of the process, was CO
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about 135 BTU per cu ft. 
Mond producer gas was used as a source of power 
in thousands of industrial furnaces that required  
smokeless fuel, and the ammonia by-product in the 
form of  ammonium sulphate was used as fertilizer.  
Producer gas  has a Btu of about 15 percent  of that 
of natural gas and because it was  cheap and clean 
was used for steel manufacture, heating, lighting,  
pumping for mine drainage, ceramics and glassware, 
among other uses, where the gas could be piped.  
Two companies were formed to exploit the Mond 
producer  gas process.    The Power Gas Corporation 
became a supplier and exporter of municipal gas 
plants. The company underwent  mergers and today 
is part of Davy Process Technology, a branch of the 
Russian oil company Yukos. The South Straffordshire 
Mond Gas Corporation at Dudley Port, near 
Birmingham, sold gas via pipeline in the area known 

as the Black Country, which was the world’s first gas 
grid.  The producer gas processes, not generally in 
use today,  were the basis for future coal gasification 
processes.
The rich hydrogen content of Mond Gas led Ludwig 
to carry out  pioneering work  for its use in a battery.   
Ludwig Mond together with Dr. Carl Langer are 
credited in 1889 with being the first to use the term 
“fuel cell.”    

The Mond-Langer Process (Carbonyl 
Vapour metallurgy):

At age 56 Ludwig Mond was presented with a 
scientific-industrial  challenge which would lead to 
the formation of  a new metallurgical industry and to 
a discovery  that  would lead  to what Lord Kelvin 
described as having  “given wings to heavy metals,”  
the discovery that a metal could exist in the form of 
a gas.  
Two investigations converged on the same 
discovery:
In 1889 Mond was working on the chlorine plant 
process for the preparation of  chlorine from the 
ammonium chloride  by-product of the Solvay 
process.  In the plant, nickel valves in the brick-lined 
tanks underwent  rapid corrosion and were found to 
be coated with a black deposit of carbon when in 
contact with vaporized ammonium chloride.  This 
did not take place on the laboratory scale.  Something 
different was taking place in the plant than that on 
bench scale.   It was found that the carbon monoxide 
impurity in the lime-kiln gas, which was mostly 
carbon dioxide used to sweep ammonia out of the 
plant, was reacting catalytically with nickel to form 
carbon dioxide and carbon.  In the laboratory, pure 
carbon dioxide was used.     
Mond needed very pure hydrogen for his work on 
the Mond battery.  “Traces of hydrocarbons that were 
present in Mond Gas, as well as the large quantities 
of carbon monoxide contained in it, poisoned the 
platinum black used in the cell and destroyed its 
absorptive power for hydrogen.  The cure seemed 
obvious: the behavior of nickel that was such a 
trouble on the chlorine plant seemed a panacea for 
the trouble with the Mond Gas battery.  It was not 
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long, therefore the problem of purifying the Mond 
Gas was solved: Ludwig had only to pass a mixture 
of Mond Gas and steam over finely divided nickel at 
400ºC - well short of red heat - and the steam and 
carbon monoxide combined to give carbon dioxide 
and more hydrogen, leaving a gas that, after a simple 
alkaline wash to remove the carbon dioxide, could be 
used successfully in the hydrogen cell.” (A. S. Irvine, 
Alkali Division Information Service, ICI, in The Life 
of Ludwig Mond, J. M. Cohen) 
Alfred Mond:
“My father and Dr. Langer were working together 
upon another problem and in order to purify the gas 
they wanted for their purpose  [the Mond battery], 
they passed carbon monoxide over reduced nickel.  
They were burning it at the end of a glass pipe in 
order to prevent it from escaping the room.  
One day, much to their astonishment, they found 
this flame was burning an extraordinary green color.  
Nobody could make out what it was, and when they 
held up the porcelain dish to cool it down they got 
a nickel mirror.  Nobody had ever heard of a gas and 
metal forming a gaseous compound.  Some might 
have dismissed it as a scientific curiosity, but they, 
scientific men, immediately saw there was a new 
phenomenon, investigated and found it was nickel 
carbonyl…a combination of gas and metal previously 
never heard of in science.  That seemed to be an 
interesting scientific discovery, but of no particular 
industrial or commercial value.  The gas was 
difficult to obtain, it was poisonous and it had many 
disadvantages, including danger to the operatives if it 
escaped; but my father’s technological mind was not 
satisfied until he had developed from that new fact 
the best and cheapest way of refining nickel from 
complex ores…” ( in H.  Bolitho ).   
The reaction that they discovered is:

Ni (s) + 4CO (g) = Ni(CO)
4
 (g)

The reaction proceeds to the right from 400 to 1000C 
and is reversed at temperatures from 1500 to 3000C.  
Mond recognized the potential commercial value 
of  this reaction for use in separating Ni from other 
metals.   The Mond-Langer process (Carbonyl Vapor 
metallurgy) for the manufacture of nickel is based on 

this reaction.    Mond mined nickel from Canadian 
matte and opened a refinery in Clydach, Wales.  The 
site was on the Swansea Canal and the River Tawe, 
a site that had access to port facilities and also to  
anthracite coal deposits for the production of carbon 
monoxide and also for heat and power.   The same 
process in modified form is still in use today at 
Clydach.  
“The process adopted for the Canadian ores, which are 
poor in copper and nickel, consists in a preliminary 
roasting in heaps and smelting in a blast furnace in 
order to obtain a matte, which is then further smelted 
with a siliceous flux for a rich matte.  This matte is 
then mixed with coke and salt-cake and melted down 
in an open hearth furnace, or in a Bessemer converter 
with a silicate lining. 
In the Mond process, this refined matte, which contains 
copper, nickel and iron sulphides, is roasted to remove 
the sulphur, and extracted by sulphuric acid, whereby 
the iron and copper contents are diminished and the 
nickel content is relatively increased.  Reduction by 
“water-gas” at 300 C, then leaves nickel and copper 
as metals and iron oxide unaffected; at the same time, 
the water-gas is largely deprived of its hydrogen and 
becomes relatively richer in carbon monoxide, the 
content of which is raised to 80% by passage through 
a retort of hot coke.  The enriched gas is then passed 
over the metallic mixture at about 80 C., whereby 
the nickel is “volatized” as carbonyl Ni(CO)4; the 
product is passed through towers at 180-200 C., 
where it decomposes and is deposited (often on 
pellets of pure nickel), the resulting carbon monoxide 
being used again. The nickel so obtained is of a high 
degree or purity.” (Ency. Britannica, 1924). 
“Thus in the course of  ten years, ten years of research 
and experimentation,  of planning and bargaining, of 
buying and building, an idea had become a material 
fact.  Mines, smelter and refinery were linked in an 
organization which gave them life; caused them to 
operate and produce-nickel.  In those early days the 
organization was very much a family concern. Ludwig 
Mond was at its head, as Chairman; his sons Alfred 
and Robert were among the  directors, and a nephew, 
Robert Mathias, was appointed Secretary…The 
Victoria Mine was ready for operation in February 
1901 and six months later copper-nickel  matte began 
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to flow from the smelter.”  (A. C.  Sturney, The Story 
of Mond Nickel, 1951.)   Copper sulphate and nickel 
sulphate were also produced.   The early  experiments 
led to the recovery from the Clydach residues of gold, 
silver, platinum, palladium, rhodium, and iridium.  
“The achievement is without precedent in the history 
of scientific  manufacturing enterprise, in virtue of its 
originality, the rapidity with which it was conceived, 
and the intrepidity with which it was executed.” (H. 
E. Armstrong, Nature, 1931). 
In 1929 Alfred Mond (now Lord Melchett) negotiated 
the merger of the Mond Nickel Company into the The 
International Nickel Company.   Among the members 
of the new board were Lord Melchett, his brother 
Robert Mond, and Alfred’s son Henry. 

Alfred Mond – The first Lord Melchett  
(1868-1930):

Alfred Mond was involved in politics and represented 
in Parliament Chester (1906-1910), Swansea (1910-
1923) and Carmarthen  (1924-1928).  Alfred was  
born in England and was not raised in the Jewish 
religion.    With the approach of World War I and 
later, Alfred found himself  faced with anti-semitic 
attacks,  a  “German and Jewish traitor.”  Despite 
this madness, Lloyd George in 1916 appointed him 
Commissioner of Works, a position in which he 
served until 1920.  This  important position during 
the first World War  involved giving support to a vast 
program of factories for  supply of ammunition  and 
construction work including anti-aircraft works, 
jetties, grain stores, factories, hospitals and camps 
and barracks.  Mr. Lloyd  George said  of him: “ No 
better business brain has ever been placed at the 
disposal of the State in high office than that of Sir 
Alfred Mond.” In 1921 he was appointed by Lloyd 
George as Minister of Health.  
Alfred was married to a non-Jew, and his children 
Henry and Eva were raised as Christians. In 1917, at 
age 50, Alfred  seemed to undergo a deep change in 
religious feelings. In that year he gave his first speech 
in which he spoke in the name of the Jewish people. 
Chaim Weizmann described the following from their 
visit to Palestine in 1922: 

“This time I went with Sir Alfred Mond. We spent 
January and part of February touring the country, 
and Sir Alfred showed himself - hard-headed man 
of affairs that we all took him to be - profoundly 
susceptible to the more romantic aspects of the work.  
I remember still the shock of astonishment which 
went through me when, as we stood watching a group 
of chalutzim [pioneer settlers], breaking stones for 
the road between Petach Tikvah and Jaffa, I observed 
how very close he was to tears. They looked to him, 
those children of the ghetto, altogether too frail and 
too studious for the job they had in hand.  Perhaps he 
had just realized that these young men and women 
were building themselves, as well as the road. “(Trial 
and Error, 1950) 
They stayed at Government house as Guests of  Sir 
Herbert Samuel.  Alfred wrote to his wife, “ I have 
learned much I didn’t know and which, possibly, no 
one who is not a Jew will ever be able to understand, 
for it can only be felt… But the Hills of Judea are 
today as dramatic as in the days of the prophets and 
the Lake of Galilee smiles in its beauty as when Jesus 
of Nazareth walked its shores…I have never lived so 
intensely as a Jew before. “  (in Bolitho).   
Alfred Mond became President of the British Zionist 
Foundation and took on the responsibility for 
negotiations   with the British Government, became 
a speaker on American Fund raising trips, and was a 
member of the Joint Palestine Survey Committee that 
studied the issue of  resettlement in Palestine.   He 
was one of the founders and   joint-chairman of  the 
great meeting of the council of the extended Jewish 
Agency on August 11, 1929.  He was on the platform 
together with Chaim Weizmann, Nahum Sokolov, 
Herbert Samuel,  Osmond d’Avigdor Goldsmid, 
Louis Marshall, Felix Warburg, Sholem Asch, Leon 
Blum, and Albert Einstein. Alfred Mond was the first 
President of the Technion and was the guest of honor 
at its official opening in 1925.   
He made huge monetary contributions to Zionist 
causes and purchased large areas of waste land 
which he opened up to agriculture.     He bought for 
himself fifty acres of land in Migdal and had a house 
built.  Alfred Mond died in 1930.  The night before 
the burial Dr. Chaim Weizmann took part in the first 
watch over the  body. 
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Henry Mond – The second  Lord Melchett  
(1898-1949) and Eva Mond – The second 
Marchioness of  Reading  (1895-1973): 

In Palestine Henry and his sister Eva laid the 
foundation for the memorial statue of their father, 
seen today in Tel Mond.  In 1933 they both converted 
to Judaism.  Henry succeeded his father as chairman 
of the Jewish agency, and also as negotiator with the 
British government. He was chairman of the Palestine 
Electric Corporation and Palestine Plantations—
which owned Tel Mond.  He was president of the 
World Union of Maccabi.  Eva married the second 
Marquis of Reading.  Lady Reading was president 
of the British Zionist Foundation and of the British 
section of the World Jewish Congress.   
Hector Bolitho, near the end of  his  remarkable 1933 
biography Alfred Mond, The First Lord Melchett,   
relates  the following:
“In the spring of 1932, the author went to Tel Mond, 
the settlement which Alfred Mond inspired.  Early in 
the morning, as the sun was rising over the Plain of 
Sharon, he joined the Jews of the settlement upon the 
high ground, where the foundation stone of Alfred 
Mond’s memorial was to be laid.  The long agony 
of anger between Jews and Arabs was forgotten. The 
pogroms and the ghettos of Europe were dim, over 
the mountains, over the plains, over the seas. Upon 
a crisp morning such as this, they were something to 
shudder about and dismiss from memory.  The Jews 
had come from many countries, under Alfred Mond’s 
wing, to grow oranges on the Plain of Sharon.  The 
trees were now as tall as themselves.  The leaves 
shone like jade in morning light.  Upon the high 
ground they were gathered, diverse in tongue, diverse 
in blood, but bound together in this deep mysterious 
energy which draws the Jews back to fight for their 
earth again.  
The author is a Christian. He only half comprehended 
the scene: the Hebrew scroll buried in the earth, the 
name of Mond buried in the earth, the story of the 
belated blossoming of the Plain of Sharon.  A trowel 
was placed in his hand and he was allowed to smooth 
some of the oozy concrete which covered the scroll.  
Above it, a colossal white figure was to be built, with 
its hand pointed to the sky. “

Statue dedicated to Alfred Mond's memory at Tel 
Mond.


