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Introduction

In 1855, Otto Erdmann, the editor of the Journal 
für praktische Chemie, asked Wilhelm Heintz at the 
University of Halle to submit a review article summariz-
ing his lengthy investigation of the fats and fatty acids. 
Beginning in the mid-1840s, Heintz had subjected these 
compounds to their most thorough investigation since 
Michel Eugène Chevreul thirty years earlier, and he 
redefined the criteria for identifying them as chemical 
species. Spurred by difficulties in purifying fats isolated 
from human fatty tissue, Heintz’s research program 
demonstrated convincingly that well established fatty 
acids long thought to be pure were in fact mixtures of 
other known fatty acids. Heintz argued, furthermore, that 
a sharp melting point after repeated crystallization could 
no longer serve as a sufficient criterion for their purity 
and introduced a new method for establishing the purity 
of the fatty acids (2).

Although little known today, Wilhelm Heintz was 
an extremely productive chemist during the nineteenth 
century. At the time of his death in 1880, Heintz had 
authored over 200 publications, primarily in physiologi-
cal chemistry, but also on mineral analysis, improved 
techniques for elemental analysis, and organic chemistry. 
His relative obscurity perhaps derives from a number of 
factors, including his position at Halle, one of the smaller, 
less prestigious universities in Germany, where he did 
not have the resources to direct a large research group. 
His only significant student was Johannes Wislicenus 
(1835-1902), to whom we owe the only major account 
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of Heintz’s life (3). Heintz also emphasized primarily 
empirical investigation and wrote little on theoretical 
matters except during a short dispute in 1864 with Vladi-
mir Markovnikov on the constitution of the ethyl glycol 
amides, when he was among the first chemists to use 
Aleksandr Butlerov’s new term “chemical structure” (4). 
Nearly all of Heintz’s published work consisted of journal 
articles, and he published only one book, a textbook of 
animal chemistry, in 1853 (5).

Wilhelm Heintz

Figure 1. Wilhelm Heintz (1817-1880), from Ref. 3.
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Heintz was born in Berlin, the son of a businessman, 
and followed an unusual path to a university career in 
chemistry. He was initially apprenticed to a pharmacist, 
but soon decided against a career as a pharmacist in favor 
of chemistry. Since he had not completed his education 
at the Gymnasium for normal entrance to the university, 
Heintz prepared for and passed the matriculation exam 
in October 1840, when he immediately enrolled at the 
University of Berlin (6). He attended lectures from J. 
H. F. Link in pharmacy and natural history, Heinrich 
Dove in physics, Eilhard Mitserlich and Heinrich Rose 
in chemistry, and Johannes Müller in physiology. He 
became friends with many of Müller’s students, and in 
January of 1845, he was the only chemist among the co-
founders of the Deutsche physikalische Gesellschaft zu 
Berlin with Emil du Bois Reymond, Ernst Brücke, Karl 
Knoblauch, Wilhem Beetz and Gustav Karsten. During 
this time, he also met and became friends with Hermann 
Helmholtz, and by the late 1840s, had established himself 
as a significant member of the Berlin circle of up and 
coming physical scientists, including DuBois-Reymond 
and Helmholtz.

Heintz worked in Rose’s laboratory, studying inor-
ganic compounds such as alumina and iron oxide, asbes-
tos, properties of glass in the electroscope, and dyestuffs. 
For his dissertation, which he completed in February 
of 1844, Heintz turned to saccharic acid (7). Although 
he did not formally complete a Habilitationsschrift, by 
late 1845, Heintz already had thirteen publications and 
a small private laboratory in his parents’ house where 
he offered instruction in qualitative analysis to a small 
number of students. He was therefore granted the venia 
docendi (the right to lecture at the university) by min-
isterial dispensation, and in 1846 Heintz was appointed 
to the medical faculty as a lecturer in physiological and 
animal chemistry at the institute of clinical medicine 
directed by Johann Lukas Schönlein (1793-1864) at the 
Charité hospital in Berlin (8).

Throughout his career, Heintz’s major interest was 
in physiological and animal chemistry, especially the 
chemical composition of animal fluids. Between 1845 
and 1850, he published 26 papers that described novel 
methods for isolating and identifying components of vari-
ous animal fluids, especially human urine. He introduced 
a new method for the quantitative determination of urea 
in normal and diseased urine by measuring the quantity 
of ammonia formed by decomposition, discovered the 
presence of creatine in urine and studied the composi-
tion of urine sediments (9). In other papers, he described 
methods for determining the composition of ash residue 

from bones and animal substances, characterized stomach 
acid, analyzed the composition of the fluid found in a 
hydantoin cyst, and the milk from the “cow tree” of Ven-
ezuela (10). On the basis of this work, Heintz was called 
to the University of Halle in 1851 to succeed Richard 
Marchand, where he remained until his death in 1880.

Heintz’s Fat Kingdom

When he moved to Halle, Heintz turned his attention 
to the chemistry of the animal fats, or the “fat kingdom” 
(Fettreich) as he affectionately called it. The animal 
fats had first been extensively studied nearly forty years 
earlier by Chevreul, who published his results first as a 
series of papers in the Annales de chimie and then in an 
1823 book, Chemical Research on the Fatty Bodies of 
Animal Origin (Recherches chimiques sur les corps gras 
d’origine animale) (11). Chevreul separated animal fats 
into distinct compounds with a definite composition. He 
found that saponifying each of these animal fats formed a 
“sweet principle” to which he gave the name “glycerin” 
that combined with a few common fatty acids that he 
named stearic, oleic, and margaric acids. Chevreul also 
found spermaceti to saponify, but instead of the “sweet 
principle,” it contained a substance that resembled al-
cohol, but with a significantly higher molecular weight, 
which he called “Ethal,” that combined with various fatty 
acids to form spermaceti. He also isolated another fatty 
substance that he could not saponify that he named cho-
lesterine (cholesterol). Chevreul used a variety of novel 
techniques, including elemental analysis, fractional solu-
tion and crystallization. He also used the melting point 
both to identify and judge the purity of the fats and fatty 
acids he isolated. Highly admired at the time, Chevreul 
showed that the fats were subject to systematic chemi-
cal analysis and obeyed the laws of chemical combina-
tion (2). Chevreul’s work provided the basis for further 
investigation of fats and oils, and when Heintz entered 
the field, chemists had identified many new fats and fatty 
acids, all defined by their melting point and chemical 
composition. Furthermore, in 1853, the young Marcelin 
Berthelot further demonstrated by synthesis that fats are 
triglycerides, when he combined glycerine with various 
combinations of three fatty acids (12). 

Heintz became interested in the fatty acids through 
his friend, the physiologist Ernst Brücke, who had 
worked in his laboratory during the 1840s with a project 
on the composition of human fat. Brücke had assumed 
that human fat consisted of the fats margarin and olein, 
and should therefore produce margaric acid on saponifi-
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cation, but he had repeatedly obtained a fatty acid with a 
melting point below that of margaric acid. Brücke would 
abandon this project sometime in the mid-1840s, before 
he left Berlin in 1848 for the University of Königsberg, 
but the line of investigation resulting from Brücke’s un-
expected difficulty would eventually, as Heintz wrote in 
1855, “make questionable the existence of all the [fatty 
acids] as chemically pure bodies” (13). Heintz published 
the results of this research between 1851 and 1857 in a 
series of lengthy articles in his preferred journal, Poggen-
dorff’s Annalen der Physik und Chemie. As Wislicenus 
noted, Heintz’s articles gave a “clear picture of Heintz’s 
working style,” and he reported carefully the “path fol-
lowed by experimental investigation” without sparing 
the reader any detours and errors along the way (14).

Heintz’s own narrative suggests that he continued 
Brücke’s project nearly immediately, even though his first 
full publication on fats did not appear until 1851 (15). 
Brücke’s difficulties suggested to Heintz that human fat 
must contain an additional solid fat that on saponification 
produced an additional solid fatty acid that could not be 
separated from margaric acid by “simple crystallization” 
(bloßes Umkrystallization) (16). Heintz slowly cooled a 
sample of human fat below 0°C, separating any solidified 
fats from the remaining liquid, and eventually concluded 
that human fat consisted of a mixture of at least six dif-
ferent fats, including margarin, palmitin, olein, and a new 
fat he named anthropin. Saponification of the margarin 
prepared from human fat produced margaric acid, but the 
composition and melting points of these acids suggested 
they were still impure.

This circumstance connected with the fact that the 
previously applied methods of separating fatty acids 
applied to human fat has not once resulted in the pure 
preparation of any of the fatty acids, compelled me to 
seek another separation method. I have had a lengthy, 
repeated struggle to use the ordinary, conventional 
separation techniques on the fatty acids, but always 
with no success, as [should be] expected, because 
it is well known how extraordinarily similarly, one 
could almost say identically, the compounds of the 
various fatty acids behave with the same foundation 
towards means of resolution (17).

Heintz’s frustration finally eased in 1848, when he 
encountered an article by Liebig on a new method for 
separating valeric, butyric and acetic acids by conversion 
to their salts with sodium carbonate followed by distil-
lation (18). In any mixture of these three acids, Liebig 
found that butyric and valeric acid distilled first, always 
leaving the acetic acid behind, even though it had the 

lowest boiling point of the three components. Heintz 
explained this—as Liebig had not—by suggesting that 
the butyric and valeric radicals had a lesser affinity for 
the sodium, allowing the separation to take place (19).

This train of thought led me to test the idea if it would 
not be possible simply to separate such substances 
(Körper) from one another by their degree of affinity, 
when their properties are so similar, both in a pure 
state (im freien Zustand) and when combined with 
other substances, that they were previously insepa-
rable or only partially separable. I thought right away 
about the solid fatty acids, with which I have occupied 
myself for so long without success, precisely because 
the previously applied methods were quite imperfect.

The fatty acids could not easily be distilled, but 
Heintz could take advantage of the differential solubility 
of their salts, and he settled on treating the fatty acids with 
lead acetate. He would later use magnesium and barium 
salts, but the method remained the same (13). Heintz dis-
solved the fatty acid in minimal hot alcohol and slowly 
added a solution of lead acetate in approximately half the 
stoichiometric amount. On cooling, the fatty acid with 
the greatest affinity for lead precipitated as the lead salt. 
The precipitate was then filtered and acidified to yield 
the acid, and the filtrate treated again with lead acetate. 
This process was repeated until the melting points of the 
obtained fatty acids remained constant (20). Heintz found 
that he could separate mixtures of three or more acids 
by this method, and the results suggested that mutton 
tallow and spermaceti were more complicated mixtures 
than earlier assumed. Heintz noted that the “quality” 
(Güte) of this method was justified by the isolation of a 
new fatty acid from anthropin that he named anthropic 
acid (Anthropinsäure).

In 1852 Heintz extended these preliminary results. 
Because he had found human fat to contain margaric, 
palmitic and anthropic acids, he expected sheep tallow to 
have a similar composition because it contained similar 
fats. His results were confirmed, but in an unexpected 
way. In the attempt to isolate anthropic acid from saponi-
fied mutton tallow, Heintz found that the melting point 
continually increased on repeated recrystallization of 
the fraction, and in several of the recrystallizations, he 
noticed the precipitation of small amounts of margaric 
and stearic acid. “The results of these experiments,” 
Heintz wrote, “finally gave me the notion that anthropic 
acid, despite its great ability to crystallize, may be 
a mixture of stearic and margaric acid” (21). Heintz 
therefore mixed stearic acid with varying amounts of 
margaric acid, and noticed that even a small amount of 
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stearic acid changed the appearance of the margaric acid 
crystals, which eventually entirely lost their crystalline 
properties. A solid mixture of 11 parts margaric acid 
and 6 parts stearic acid appeared “exactly like the acid 
I had named anthropic acid,” and had the same melting 
point (22). “Pure” anthropic acid was therefore simply 
a mixture of stearic and margaric acids.

Furthermore, Heintz noted that palmitic acid seemed 
to be ubiquitous when handling anthropic acid, such that 
he “could not resist the suspicion” (der Vermuthung nicht 
mehr erwehren) that margaric acid itself was nothing 
more than a mixture of stearic and palmitic acid. Heintz 
found that a mixture of 7 parts palmitic acid and 5 parts 
stearic acid resulted in a compound, “which in all of its 
properties, especially in the crystalline form as it solidi-
fies and in the melting point, coincides with anthropic 
acid.” A mixture of ten parts palmitic acid and one part 
stearic acid, “possessed all the properties of margaric 
acid,” in both melting point and crystalline form (23). 
As the portion of stearic acid increased, the melting point 
continued to decrease to a minimum, when it increased 
again and assumed the appearance of anthropic acid. 
“This experiment with palmitic and stearic acid with 
different origins has been repeated so often,” Heintz 
wrote, “that I can no longer doubt [these results]” (24). 

These results completely changed the composition 
of both human fat and mutton tallow. The fats anthropin 
and margarin did not exist. Human fat consisted only of 
stearin and palmitin, which contained palmitic and stearic 
acids, and human and mutton fat differed only in the 
proportion of stearin and palmitin. The results also cast 
doubt on the composition of spermaceti, which Heintz 
had shown earlier to consist of ethal and six fatty acids, 
including margaric acid. (25). 

Spermaceti, the Rule of Four, and Melting 
Point Depression

Before returning to spermaceti, Heintz turned to the 
fatty acids contained in butter. Already in 1844, Joseph 
Lerch had identified four fatty acids in butter (26):

Buttersäure (butyric acid): C8H8O4

Capronsäure (capronic acid): C12H12O4

Caprylsäure (caprylic acid): C16H16O4

Caprinsäure (capric acid): C20H16O4

Heintz isolated four more fatty acids, doubling the 
number in butter to eight, and noted that palmitic acid 

was present in the greatest quantity:

Myristic acid: C28H28O4

Palmitic acid: C32H32O4

Stearic acid: C36H36O4

Arachidic acid (Butinsäure): C40H40O4

Heintz noted that the composition of these acids 
seemed to follow a general law, “that the saponification 
products of fats contain only those acids whose number 
of carbon atoms is divisible by four” (27). This implied 
that any known fatty acid that did not follow this law 
would be a mixture of fatty acids that did. This was true 
for margaric and anthropic acids (both with 34 carbons). 
It also suggested that some fatty acids created by saponi-
fication of spermaceti, cetyl acid, with 30 carbons, and 
cocinic acid, with 26 carbon atoms, must be mixtures 
of other fatty acids that obeyed the “law of four,” and 
Heintz obtained ten pounds of spermaceti to investigate 
further (28).

Heintz’s results on spermaceti appeared as a two-
part article in 1854. He collected the fatty acids separated 
from the ethal and submitted them to fractional precipita-
tion, slowly adding ethanol and removing the resulting 
precipitate in twenty fractions. Because it “would be an 
endless task” (endlose Arbeit) to subject each of these 
fractions individually to additional fractional crystalli-
zation, Heintz combined fractions with similar melting 
points for crystallization. This work proved painstaking; 
Heintz recrystallized the solids from the first six fractions 
fifteen times, until the amount was too small to continue. 
The earliest fractions from the initial precipitation pro-
duced the acids with the highest melting points, and in 
subsequent fractions the melting points decreased. From 
the stable melting points of the acids from the various 
combined fractions, Heintz concluded that spermaceti 
contained only four fatty acids that fully confirmed his 
rule of four (29): 

Stearic acid (C36H136O4): m.p. 69.2°

Palmitic acid (C32H32O4): m.p. 62°

Myristic acid (C28H28O4): m.p. 53.8°

Lauric acid (Laurostearinsäure,  
C24H24O4): m.p. 43.6°

There remained, however, a single fraction with a 
melting point of 32.3°, lower than pure lauric acid. This 
suggested a fifth component with a lower melting point, 
but acids isolated from the subsequent fractions had a 
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higher melting point, making this fraction an exception 
to Heintz’s general observation that all the later fractions 
contained acids with lower melting points. This “left only 
the suspicion” that this fraction was another mixture of 
two fatty acids in the correct proportion to produce a 
lowered, but sharp melting point, just as the mixture of 
palmitic and stearic acid had produced margaric acid. 
Heintz therefore systematically mixed the following pairs 
of the four fatty acids in various proportions to determine 
their melting point: 

Stearic/palmitic acids (C36/C32)

Palmitic/myristic acids (C32/C28)

Myristic/lauric acids (C28/C24)

Stearic/myristic acids (C36/C28)

Palmitic/lauric acids (C32/C24)

Stearic/lauric acids (C36/C24)

The melting points for the various combinations sug-
gested that “analogous mixtures of different acids behave 
in a completely analogous way” (30). For mixtures of 
acids that differed in composition by four carbon atoms 
(the first three combinations above), a mixture of 70% 
of the acid with the lower carbon content and 30% of 
the acid with the higher carbon content always resulted 
in the lowest melting point. Furthermore, the melting 
point of palmitic acid was lowered by the same amount 
if mixed with the same proportion of either stearic acid 
(containing four more carbon atoms) or myristic acid 
(containing four fewer carbon atoms) acids. The same 
was true for myristic acid. Mixtures consisting of two 
acids that differed by eight or twelve carbons followed 
a similar rule. If the melting point was plotted against 
composition, Heintz wrote (31),

in all cases the curve will first sink below [the value 
of] the lower melting compound, and then turns 
upward, cutting the abscissa and then slowly climb-
ing above it. This curve remains almost the same for 
every two acids that differ by four or eight carbons. 
But the greater the difference of composition of the 
two acids, the sooner the curve reaches its the low-
est point.

But this new law still did not explain the fraction 
that melted at 32.3°C. Heintz now suspected that this 
could be a mixture of three acids that increased by four 
carbon units in sequence (such as stearic, palmitic and 
myristic acids). Heintz took a fixed mixture of palmitic 
and myristic acid and combined it with varying amounts 
of stearic acid, and another fixed mixture of myristic 

and lauric acid with varying amounts of palmitic acid. 
The melting points of these mixtures “fully confirmed” 
Heintz’s initial suspicions, as one of these mixtures 
proved to have a melting point of 32.2°C.

Heintz concluded that the law he had established 
in his study of butter had general consequences, and the 
fatty acids in spermaceti also followed the “rule of four.” 
There was no need to postulate a fifth fatty acid, and all 
four acids present contained a multiple of four carbon 
atoms. Heintz went on to list the many known fatty acids 
that did not fit the “rule of four” and suggested that they 
must be mixtures of known acids. By 1855, therefore, 
Heintz had reached two major conclusions: 1) fats con-
sisted of a small number of fatty acids, and that these 
acids always contained a multiple of four carbon atoms, 
and 2) that mixtures of fatty acids produced a lowered 
melting point that sometimes remained quite sharp, giv-
ing a false sense of their purity. Furthermore, the degree 
of melting point depression followed a general law, 
according to the proportion of fatty acids that differed 
in composition by four carbon atoms. In 1857, Heintz 
completed his investigation by synthesizing the “true” 
margaric acid with 34 carbon atoms and found its proper-
ties very different from the original margaric acid (32).

Heintz recognized that the presence of a sharp 
melting point in these mixtures could be due to a new 
pure chemical compound created on mixing the acids, 
but he rejected this possibility for two reasons. First, the 
mixtures with the lowest possible melting point did not 
appear to have a unique form when they solidified, and 
they appeared completely uncrystalline. The only excep-
tion to this was, not surprisingly, margaric acid, which, 
according to Heintz, produced long needles on crystal-
lization, and “possesses a much greater ability to crys-
tallize” (besitzt viel grössere Krystallisationsfähigkeit) 
than either pure stearic or palmitic acid (33). Heintz’s 
second argument is complex and difficult to follow, but 
in essence he suggested that the proportions required to 
produce the lowest possible melting point did not “cor-
respond to a weight proportion (Gewichtsverhältniß) 
of simple molecular numbers (Atomzahlen)” (34). The 
possibility of creating a new compound on mixing fatty 
acids seemed even more unlikely when Heintz considered 
that three fatty acids could mix to lower the melting point 
even further. “It is therefore certain,” wrote Heintz, “that 
the physical behavior of the molecules (Atome) alone is 
the reason for the observed phenomena” (35).
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Simple Substances, Melting Points and 
Chemical Species

Heintz’s work on fats was only a fraction of his total 
research output, but it reflects his general emphasis on the 
empirical investigation of animal fluids with little reli-
ance on theory beyond calculating molecular formulas. 
It certainly was his most significant and enduring ac-
complishment, even if his name is no longer recognized 
today. Separating these acids was painstaking work, 
with melting points that often differed only a fraction of 
a degree. Accounts of Heintz’s work acknowledged his 
“astonishing perseverance” and “great virtuosity with 
which he manipulated his method.” An 1881 commenter 
in Nature remarked that Heintz’s work “form[s] essen-
tially the basis of our present knowledge of the fats and 
the fatty acids” (36). Heintz’s painstaking work on dif-
ferentiating the fatty acids also resembles Emil Fischer’s 
more famous later investigation of the isomeric sugars. 
Yet, unlike Fischer, who had van ‘t Hoff’s theory to guide 
him on the total number of possible stereoisomeric sug-
ars, Heintz had no theoretical guidance as to how many 
fatty acids there could be until he derived the rule of four. 

Heintz’s research on fatty acids illustrates a number 
of issues in nineteenth century chemistry. First, consider 
Heintz’s technique for separating the fatty acids and the 
criteria for chemical identity–how do chemists identify 
a unique chemical species? In his 1854 paper on sper-
maceti, Heintz concluded that the long accepted method 
for preparing pure compounds, repeated recrystallization 
until the melting point no longer changed, was no longer 
adequate. Heintz wrote in 1854 (37)

Until my work no other means of purification was 
recognized other than recrystallization. If the melt-
ing point by repetition of this operation no longer 
changed, it was safe to conclude the purity of the 
acid. My investigations have demonstrated that this 
conclusion is not correct under all conditions. But I 
have previously learned a method for the case when 
recrystallization does not suffice to establish an acid’s 
purity, and with its assistance, [I] demonstrated that 
margaric, cetyl and anthropic acids are mixtures.

In other words, “simple crystallization” (bloß Umkrystal-
lization) could not guarantee the formation of a single 
pure compound, no matter how uniform and regular the 
crystals appeared to be, or how sharp and unchanging the 
melting point. The only way to assure purity, according to 
Heintz was repeated fractional precipitation of the fatty 
acids to reach a constant melting point.

In 1823, echoing Lavoisier, Chevreul had written 
that the identity of any chemical species is “based on 
experiment and should not be considered as absolute 
but purely as the result of the means employed” (38). 
Heintz’s method of fractional precipitation demonstrated 
that margaric and anthropic acid were no longer “simple 
substances,” in Lavoisier’s sense of the term. Heintz him-
self was fairly surprised at the appearance of yet another 
new separation method, remarking that (39)

since chemistry became a science, it was the most 
enthusiastic goal of everyone who set it as their 
life’s work, to complete and increase the methods of 
investigation. One would hardly think that even now 
it is still possible to devise methods that are entirely 
new in their principles.

As a sign that Heintz thought his fractional precipitation 
method was significant, his first 1851 paper on the fatty 
acids discussed exclusively the origins and effectiveness 
of this new method. 

Another significant result of Heintz’s work was 
what he termed the “law” of melting point depression, 
an extensive quantification of the effect of impurities on 
melting points. In his 1823 book, Chevreul had compiled 
an extensive table that displayed a regular increase in 
melting point in mixtures of oleic and margaric acids. 
Although he did not find a mixture with the lowest 
possible melting point, Chevreul demonstrated that the 
melting points gradually increased from approximately 
0°C (99% oleic acid) to 55°C (99% margaric acid) (40). 
Heintz did not mention Chevreul’s table, but was directly 
influenced by Johann Gottlieb’s 1846 paper on the fatty 
acids isolated from goose fat. Gottlieb had saponified 
goose fat and isolated both stearic acid (Talgsäure) and 
margaric acid, but he was initially confused, because his 
first fraction melted at 58°C, a value below the melting 
point of both stearic and margaric acids. Gottlieb there-
fore deliberately mixed the two acids and found that the 
melting point was often below 60°C, and compiled a 
table of melting points as a function of composition to 
avoid errors and correlate the melting point with com-
position (41). Whereas Gottlieb had only mixed stearic 
and margaric acids, Heintz expanded Gottlieb’s results 
significantly by determining the melting points of vari-
ous combinations of stearic, palmitic, lauric and myristic 
acids, and deriving a general law describing the relation-
ship between composition and the maximum melting 
point depression (42). Both Gottlieb and Heintz drew an 
explicit analogy between the melting point depression in 
fatty acids and a similar phenomenon that occurred in 
mixtures of certain metals. Heintz noted (43)
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The mixing of two metals often results in a significant 
lowering of the melting point, and if a third [metal] 
is added, the melting point often goes significantly 
lower. I remember here especially the mixture of met-
als reported by Rose, Newton, and Lichtenberg, made 
of lead, tin, and bismuth, that melts in boiling water.

Heintz’s use of melting points to identify fatty ac-
ids as chemical species raises broader questions about 
the general adoption of melting points as an identifica-
tion technique in chemistry. In his 1851 paper on the 
composition of human fat, Heintz described his careful 
measurement of the temperature of fat as it solidified 
around the bulb of a thermometer, determining the freez-
ing temperature when the liquid fat became transparent. 
He also determined the melting point of the same fat in 
a capillary tube, and then measured the temperature at 
which it re-solidified on cooling (44). 

On two other occasions, in 1852 and 1855, Heintz 
described in detail his method for determining accurate 
melting points. His thermometer was made by the promi-
nent glassblower Heinrich Geisler, and had a small bulb 
(10 ́  4 mm), allowing it quickly to assume the surround-
ing temperature. The scale was divided into 1/5°C incre-
ments, and allowed him to establish temperatures within 
1/20°C with the naked eye (45). To take a melting point, 
Heintz first melted the acid in a water bath and sucked 
some of the molten solid into a “capillary tube with the 
thinnest possible walls, made from already thin-walled 
gas inlet tube.” The acid solidified in the capillary tube 
and it was then attached to the thermometer such that 
it touched the bulb. The assembly was then placed in a 
beaker (Becherglas) full of water and the temperature 
gradually increased to the moment when the acid became 
transparent where the capillary touched the bulb of the 
thermometer. This temperature was then the melting 
point of the acid (46). 

Heintz emphasized that it was important to have 
a fully calibrated, accurate thermometer, since small 
differences in melting point could indicate a substantial 
difference in the purity of the sample, and that no other 
methods would be sufficient for determining purity of the 
fatty acids, for “otherwise agreement with my results will 
be difficult to obtain, and the melting point might indi-
cate a pure acid, when it certainly is not” (47). Heintz’s 
detailed description of his melting point technique would 
seem to indicate its novelty, and Wislicenus and Richard 
Meyer suggested later that Heintz was among the first 
chemists to use the constancy of the melting point as a 
criterion for a compound’s purity (48). But this is clearly 

not true, as Heintz himself explicitly noted that the ac-
cepted technique for identifying purity of the fatty acids 
was repeated crystallization until a constant melting point 
was reached (49). 

The origins of the melting point as an accepted 
standard for chemical species identification remain 
unclear. Melting points for inorganic compounds do ap-
pear in textbooks fairly early. In the first volume of his 
1821 Lehrbuch, Berzelius listed the melting points of 
mercury, wax, tin, lead, copper and iron, and in his 1844 
textbook, Eilhard Mitserlich listed the melting points of 
sulfur, selenium and phosphorous (50). The first use of 
melting points for organic compounds is more difficult to 
determine. Chevreul himself, of course, recorded specific 
melting points as identifying properties for the fats and 
fatty acids, and in their 1832 paper on the benzoyl radical, 
Liebig and Wöhler casually mention the melting point 
of benzamide as 115°C (51). It may be that fatty acids 
were routinely characterized by melting point following 
Chevreul’s example, and chemists used melting points 
for other organic compounds only irregularly. 

Literature references to early techniques for mea-
suring melting points seem to be even more obscure 
than the first literature appearance of melting points. 
Berzelius, Mitserlich, Liebig and Wohler, and Chevreul 
did not describe their technique for measuring melting 
points, or even discuss it as a novel means of identifica-
tion, suggesting that melting points were already used 
for identification by the 1820s, and the technique for 
measurement was not unusual enough to discuss. On the 
other hand, Heintz thought his technique for measuring 
melting points original enough to describe in detail twice 
(52). Heintz therefore appears to belong to an existing 
tradition of measuring and using melting points, but we 
are still far from understanding the process by which this 
technique, and its counterpart the boiling point, became 
standardized among chemists for defining a chemical 
species (53).
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