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LOOKING AT THE KALIAPPARAT, first 
built in the fall of 1830 by German chemist 
Justus Liebig, you’d be forgiven for focus-
ing on the glassware’s pleasing design 
rather than its historical importance.

Yet the triangular, hollow tubular glass 
device, with five bulbs inserted along its 
three arms, was a landmark in the develop-
ment of organic chemistry in that it pro-
vided chemists with the first precise way 
of quantifying carbon levels in a substance. 
The diminutive apparatus—it’s about as 
broad as an outstretched hand—also paved 
the way for the complex glassware found in 
chemistry labs worldwide. 

Within a decade, the kaliapparat—also 
called a Liebig bulb—had spread to labs 
across Europe. The device was so popular 
that 19th-century chemists, typically stu-
dents of Liebig’s, began wearing lapel pins 
featuring the kaliapparat’s triangular shape, 
says Alan Rocke, a historian of chemistry at 
Case Western Reserve University. “It was 
very faddish in Europe,” he says. 

By 1909, the fad had crossed the At-
lantic Ocean. Members of the American 
Chemical Society, which publishes C&EN, 
were demanding a membership pin for 
the society; the president and secretary 

had received so many letters that 
they charged a committee with 
the task of coming up with a 
design for a “pin, insignia, 
or emblem” for the society, 
Rocke says. Likely inspired 
by the German lapel pins, the 
kaliapparat was officially adopted 
as the ACS logo, using a design from 
the renowned Tiffany & Co. jewelers. 

Fourteen-karat gold pins with blue 
enamel featuring the kaliapparat and the 
figure of a phoenix rising from a flame were 
sold by Tiffany’s to individual chemists 
by request. “It’s amazing that the logo has 
continued unchanged for over a century,” 
Rocke says. “It’s also amazing to me that so 
few chemists are curious about the design, 
even though they see it all over.” 

Although modern-day chemists may 
not be familiar with the device, Liebig’s 
student August Hofmann raved so much 
about it that some historians thought he 
and others were hyping the kaliapparat’s 
usefulness and accuracy. So in 2005, Rocke 
teamed up with the late chemist Melvyn 
Usselman at the University of Western 
Ontario, in Canada, and two of Usselman’s 
students, Christina Reinhart and Kelly 

Foulser, to see how accurately they could 
measure carbon content using Liebig’s ka-
liapparat experiments (Ann. Sci. 2005, DOI: 
 10.1080/00033790410001711922). “Some 
historians thought the kaliapparat mythol-
ogy was overplayed,” Rocke says, “and there 
was more than a little bit of uncertainty 
about what the device could actually do.”

They also wanted to confirm that a 
chemistry student could conduct the 
elemental analyses. As the story goes, the 
kaliapparat was so easy to use that begin-
ners could master the device, rapidly mul-
tiplying the number of analyses that could 
be done in a week or a month. “Liebig used 
it to transform chemistry’s laboratory 
economy, developing a system of large-
scale practical training that allowed him to 
do research in Giessen, Germany—what 
was then a backwater of the science,” 
notes Catherine Jackson, a historian of 
chemistry at the University of Wisconsin, 
Madison. By using large teams of students 
to rapidly conduct experiments, Liebig 
could outperform his competitors in 
France and England. This model of relying 
on students to do laboratory research re-
mains a paradigm in today’s scientific labs, 
Rocke says.

When Reinhart and Foulser used 
the kaliapparat to measure carbon 

content in tartaric acid, urea, 

cinchonine, and narcotine, they 
found that the analytical method 

was remarkably accurate, Rocke says. 
“It’s mind-boggling that the simple ap-

paratus can give you the quality of modern 
analyses.”

THE KALIAPPARAT operates on the com-
bustion train principle in which a chemist 
burns a substance and what’s combusted 
is directed into an enclosed system of 
glassware. Combustion products are first 
passed over calcium chloride to absorb 
water vapor, removing H2O from the 
combustion train. Next, the combustion 
products are directed into a kaliapparat 
unit, where they pass through a solution of 
potassium hydroxide. The potassium hy-
droxide absorbs the CO2 combusted from 
the substance as this gas passes through 
the kaliapparat. When all is said and done, 
the difference in weight before and after 
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combustion indicates the amount of CO2 
produced, from which the carbon content 
of the original substance can be calculated.

Three bulbs located along the bottom of 
the triangle hold the potassium hydroxide. 
Violent bubbling indicates that CO2 ab-
sorption is taking place, Rocke says. By the 
time the combustion gas has hit the third 
bulb, there should be little or no bubbling, 
a sign that all the CO2 has been absorbed, 
Rocke says. “So you can tell by eye if you’ve 
done the experiment right.” 

There are two additional bulbs on the 
apparatus, one on the arm upstream of the 
triangle’s base and another downstream. 
The upstream bubble can be used to test 
that there are no gas leaks in the system 

before starting the experiment. Before 
combustion, researchers suck potassium 
hydroxide into the upstream bubble, which 
should remain level if the system is airtight. 
The downstream bulb catches potassium 
hydroxide overflow, to ensure the solvent 
doesn’t bubble out of the device. 

Perfection is, of course, hard to achieve: 
Rocke and colleagues found that Liebig’s 
device provided “erratic results for ni-
trogen.” In fact, Jackson says, Liebig was 
“unable to solve the extremely difficult 
problem of analyzing alkaloids such as 
morphine or quinine using the kaliap-
parat,” Jackson says. She discovered that 
“in response to this stalemate, Liebig 
prompted his student August Hofmann to 

introduce synthesis as a method for inves-
tigating organic chemistry—a move that 
established the field of synthetic organic 
chemistry” (Hist. Stud. Nat. Sci. 2012, DOI: 
 10.1525/hsns.2014.44.4.319).

Yet “the success of the kaliapparat for 
the analysis of relatively simple com-
pounds introduced and propagated a new 
practice of chemistry in hollow glassware,” 
Jackson adds.

“The image of a chemist, wearing a lab 
coat, in front of a bubbling glass apparatus 
goes back to the kaliapparat,” says William 
Brock, an emeritus professor at England’s 
University of Leicester and a Liebig biogra-
pher. “It became a symbol, like the periodic 
table, for what chemists do.” ◾

HELEN FREE AWARD TO 
GINA MALCZEWSKI

Regina (Gina) Malczewski, who is retired 
from Dow Corning, is the winner of the 2015 

Helen M. Free Award 
for Public Outreach. 
The award recognizes 
outstanding achieve-
ment in the field of 
public outreach by a 
member of the Ameri-
can Chemical Soci-
ety. Malczewski was 
honored during the 

ChemLuminary Awards gala at the fall ACS 
national meeting in Boston this past August.

Malczewski serves as an ACS Science 
Coach, helping science teachers in their 
classrooms. She has also developed a series 
of science cafés and created workshops for 
new teachers.

MOSHER AWARD TO 
ATTILA PAVLATH

Attila Pavlath is the winner of the 2015 
Harry & Carol Mosher Award, given annu-
ally by the ACS Santa Clara Valley Section 
to recognize and encourage outstanding 
work in chemistry, advancing chemistry as 
a profession, and service to ACS. The award 
consists of an engraved plaque, travel ex-
penses, and a $2,000 honorarium.

Pavlath served as ACS president in 
2001. He has also served as a member of 
the board of directors and chair of the ACS 
California Section.

The Mosher Award is named for Harry S. 

LINDA WANG compiles this section. 
Announcements of awards may be sent to 
l_wang@acs.org

Mosher, late professor of chemistry at Stan-
ford University, and Carol W. Mosher of SRI 
International. The husband-and-wife chem-
ists founded the Santa Clara Valley Section.

LISA BALBES WINS 
HOWARD & SALLY 
PETERS AWARD

Lisa Balbes, a councilor for the ACS St. 
Louis Section, is the winner of the Howard 

& Sally Peters Award, 
given by the ACS Divi-
sion of Chemistry & 
the Law in recognizing 
achievements address-
ing nontraditional ca-
reers for chemists.

Balbes, founder of 
Balbes Consultants, 
is author of the book 

“Nontraditional Careers for Chemists: New 
Formulas in Chemistry.” She has also served 
as a career consultant and international 
workshop presenter for more than 20 years.

OKLAHOMA CHEMIST 
AWARD TO A. K. 

FAZLUR RAHMAN

A. K. Fazlur Rahman, a professor of chem-
istry at the Oklahoma School of Science & 
Mathematics (OSSM), is the recipient of the 
2015 Oklahoma Chemist Award. The award, 
given by Oklahoma’s ACS local sections, 
honors contributions to chemistry in the 
state and consists of a plaque and $1,000.

A passionate chemistry educator, Rah-

man is an active men-
tor for both the U.S. 
national chemistry 
olympiad and the in-
ternational chemistry 
olympiad. He also 
developed an organo-
metallic chemistry 
research program and 
ACS curriculum in 

general chemistry and organic chemistry 
at OSSM.

BARRY L. KARGER MEDAL 
TO MATTHIAS MANN

Matthias Mann, director of the department 
of proteomics and signal transduction at 
the Max Planck Institute of Biochemistry 
in Munich, has been 
named as the inaugural 
recipient of the Barry 
L. Karger Medal in Bio-
analytical Chemistry.

Established by the 
Barnett Institute of 
Chemical & Biological 
Analysis at North-
eastern University in 
honor of its founding director, the medal 
is awarded every two years to an indi-
vidual who has significantly contributed 
to the development of new bioanalytical 
methods.
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