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endnotes, or maybe a related one that was not yet mentioned, and draft an article (typically about 5,000–8,000
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publication in a chemistry theme issue of Perspectives on Science and Christian Faith, or independently in a variety
issue of PSCF.
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February 28, 2023.
Looking forward to learning from your contributions,

James C. Peterson, Editor-in-Chief
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hemistry is sometimes defined as the study
of matter and its changes, which, in a certain
sense, means the study of everything material
since all physical objects and materials, including
ourselves, are made of chemicals. More precisely,
chemistry is the study of matter and its changes at the
level of atoms, molecules, and ions, composed of their
next-lower-level components, protons, neutrons, and
electrons. In this sense, chemistry is both reductionist and antireductionist; it seeks to reduce things to
the atomic and molecular level but no more. This
way of thinking about matter allows chemists to reason both “bottom up”—that is, starting from atoms
and molecules—and “top-down”—that is, figure
out things about atoms and molecules starting from
what a larger system is like. To do this well, chemists
translate the insights of physics into models of atoms
and molecules that are useful for solving chemical
problems, of which there are many in the biosciences,
geosciences, and numerous branches of engineering. Because it links so many sciences together in this
way, chemistry is called the central science.1 Chemistry is also sometimes called an impure science, since
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chemists do not only seek to understand matter but
also to manipulate it for useful ends.2 In this, it has
been remarkably successful. Because of its impact
on agriculture, industry, medicine, and many other
aspects of human culture, chemistry is also the workhorse science of what has sometimes been called the
chemical age.3
Given chemistry’s outsized impact, it would be
reasonable to expect chemistry to loom large
in discussions about science and Christianity.
Nevertheless, with the exception of conversations
involving origin of life and evolutionary biochemistry, the chemical sciences have played only a
peripheral role. That such a societally influential and
theologically relevant discipline has received so little
attention is a topic worthy of careful consideration.
Stephen Contakes, PhD (University of Illinois at UrbanaChampaign) is an associate professor of chemistry at
Westmont College in Santa Barbara, CA, where he teaches
inorganic, analytical, physical, and liberal arts chemistry,
prepares and characterizes molecular assemblies, and has
edited the biochemistry volume in Quarto’s 30-Second series.
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What might the vast gap between chemistry’s importance to society and Christian thinking indicate?
Does it reflect sober judgment or inadequate views
of science, Christianity, and the relationship between
the two? Has the science-Christianity dialogue been
well served by focusing on fundamental physics,
biology, and neuroscience to the exclusion of chemistry? Or, putting things more positively, might
anything be gained by bringing more chemistry into
the conversation?

chemistry is, what chemists do, and how Christians
have thought about the chemical sciences in the
past, as well as to outline some of the theological and moral terrain that Christians might have to
navigate. The idea is to raise questions and suggest
perspectives that respondents might develop or challenge. Periodically, I will also note thorny issues or
contributions that might be helpful. Other types of
contributions would also be welcome.

This essay is a call to explore how the chemical sciences might contribute to the science-Christianity
conversation. Specifically, it solicits papers for a
theme issue addressing the chemical enterprise and
Christianity. To encourage an appropriately broad
set of perspectives, the chemical sciences envisioned
in this call for papers encompasses biochemistry,
chemical engineering, chemistry, geochemistry,
materials science, molecular pharmacology, polymer
science, engineering, and other disciplines which
employ atomic-molecular views of matter to comprehend and transform the material world. Similarly,
since the relationship between chemistry and faith
does not occur only at the level of conscious thought,
the Christian faith envisioned in this call for papers
includes background assumptions and clearly
stated tenets of faith; it is intellectual, affective, and
effective; and it is present-focused and resurrectionlooking. So, contributions may address how any
aspect of the chemical enterprise relates to Christian
thought, practices, affections, spirituality, or any
other aspect of Christianity, broadly defined.

God Values the Matter That Chemistry
Studies

As a help to potential respondents, the remainder of
this essay will seek to sketch a selection of opportunities and challenges raised by chemistry.4 Some of
these are related to chemistry’s understanding of
matter and technologically promising avenues of
chemical research such as solar energy conversion,
green chemistry and engineering, gene editing, or
efforts to develop new materials, therapies, diagnostic tools, and other products. Equally important,
though, are issues associated with what chemists do
and humankind’s use of chemicals, things such as
risk, responsibility, and chemistry’s role in shaping
both society and Earth’s environment.
To get the conversation started I will point out a
few reasons why Christians should care about the
chemical sciences. Here I will try to explain what
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There is a need for theologies of chemistry that are
robust enough to address the opportunities and challenges associated with chemicals.5 In the interim,
I suggest that the theological context of chemistry involves what matter is, what humans are, and
what humans are called to do. Of these, Christianity
teaches that God made, values, and has a purpose
for matter. The preeminent example of this is the
Incarnation, although throughout the scriptures
matter is presented as a sovereign creation of the triune God, subject to God’s care, a theater for God’s
encounter with humankind, a locus of right worship
and malformed worship (including in our bodies),
good (rather than something we are called to escape
from), and something for which God intends fruitfulness. In the Genesis creation account alone, God
is portrayed as ordering an originally formless and
void creation, which, at times, responds by bringing
forth new structures in the form of things such as
plants and various creatures. This suggests a creation
under God’s care and control, developing its Godendowed potentialities and experiencing fruitfulness
as it responds to the call of its maker, bringing forth a
good, well-functioning creation.6
Christianity also values how we live out our embodied existence in a material world. Again, in the
Genesis account, God’s final creative act is presented
as involving special intimacy (the breath of God) to
give God’s own “image” and “likeness” (imago Dei).
Although a number of implications of this imago Dei
have been proposed, the passage’s immediate context
suggests that humans are created co-creators7—that
is, they are to reflect and represent a creative God
who lovingly works with creation to order it, in part
by bringing out matter’s potentialities in ways that
help make creation fruitful and function properly.8
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Christians Are Called to Use Matter for
God’s Glory

The created co-creator concept would seem to validate the legitimacy of chemistry; chemists reflect
something of God as they work with creation’s
potentialities to order matter in new ways.9 The socalled culture,10 stewardship,11 and labor mandates12
of the Genesis creation and Fall accounts (along with
other passages) further develop what humans are
generally called to do, how they are called to do it,
and why. Humans are called to reflect God’s care for
creation as they fill up and lovingly govern the earth.
Nevertheless, theirs is a delegated government.
Humans are not to rule over creation recklessly or
exploitatively as free agents. Rather, they are stewards called to govern in ways that recognize creation
as God’s and for God’s glory.
The primeval history of Genesis 1–11 indicates
that both our government of creation and the
potentialities we are called to develop involve technology-infused culture building—with agriculture,
animal husbandry, city building, metallurgy, and
music mentioned directly.13 Nevertheless, this does
not mean that technology is presented as wholly
salutary or unproblematic. It is alternatively associated with sin (for example, Adam and Eve’s fig
leaves, Noah’s wine) and God’s gracious provision
for humankind (God’s coat of animal skins, Noah’s
ark). That arts such as metallurgy are presented as
derived from the ungodly Cainite line problematizes
the possibility of achieving shalom through technology alone. This point is forcefully brought home in
the development of novel brickmaking materials as
an occasion for the rebellious building of the tower of
Babel.14 Outside of the primeval history, the biblical
narrative repeats this pattern of matter as a potential
locus of idolatry, worship, and God’s provision for
humanity through accounts such as the de-bittering
of the water at Marah,15 and the making of the golden
calf, the tabernacle, and the bronze serpent until
God’s ultimate verdict is reached. In the Incarnation,
Christ embodies, works with, and transforms matter
in ways that demonstrate God’s intention for human
stewardship of the material world.
Thus, a distinctly Christian approach to chemistry
will recognize the church’s role in demonstrating the
self-emptying and reconciling love of Christ to all
creation as embodied materially in Christ’s earthly
ministry, death, and bodily resurrection and pro158

claimed by believers both verbally and through such
activities as water baptism, the breaking of bread,
and material acts of love. Within this context, distinctly Christian approaches to chemistry involve
pursuing Christlike relationships of reconciliation,
flourishing, and shalom throughout creation.16 To
do this well, it can be helpful to understand how creation works at the atomic and molecular level. This is
a powerful reason for Christians to pursue the study
and practice of chemistry.
In this respect, Christians should care about chemistry for the insights it brings into the nature of the
material cosmos. Through modern chemical theories
and a host of spectroscopic, crystallographic, microscopic, and wet chemical methods, chemists have
gained a remarkably detailed understanding of what
matter is like at the molecular level. This is true about
molecules individually and about how molecules
work in concert with one another as part of larger
systems. These larger systems do not involve only
things such as rocks, minerals, liquids, and gases, or
even a chemical reaction taking place in a single flask.
Chemistry works in concert with disciplines such as
astronomy, engineering, and the geological, biological, and materials sciences to explain how everything
from individual bacterial cells to entire planets work.
Therefore, chemistry can provide insight into God’s
wisdom and power in creation at multiple levels.17
Further, chemistry remains a vibrant field of work,
pregnant with possibilities for us to grow in our
understanding of atoms, molecules, and how they
work together.18 With chemistry’s success has come
a growing awareness that only a small portion of the
possible structures and reactions available to molecules has been explored. There is also a need to apply
chemical theories and tools to ever-larger and morecomplex living, environmental, supramolecular,
nanoscale, and bulk materials and other systems, as
well as to problems in molecular biology, biotechnology, and medicine, including rational drug design.

Chemistry Discloses God’s Wisdom
and Power in Creation

Chemistry does not seek to answer theological questions. Nevertheless, chemistry’s insights into the
atomic- and molecular-level workings of nature
contribute to natural revelation, that is, what can
be known about God through nature. In addition,
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chemistry’s picture of atoms and molecules, working
in accordance with the principles of electromagnetism, quantum mechanics, and thermodynamics,
is part of the cultural toolkit contemporary people
use to think theologically. Chemistry influences
how Christians think about God creating and acting through creation, how we encounter God in
creation, what humans are, and how to live in accordance with what Christians are called to do. In this
respect, chemistry helps inform conversations about
issues such as origins, divine action, miracles, natural evil, free will, and similar topics, even when
it is not a conscious lens through which these concerns are viewed. Equally, if not more importantly,
chemistry helps shape how we think about things
such as Jesus’s Incarnation, death, and resurrection;
the mission, calling, and worship of the church; our
own hoped for bodily resurrection; and the life of the
world to come.
The question of exactly how chemical knowledge
currently affects Christian thinking has not been
rigorously explored. Nevertheless, there are several
clear indications of science’s influence in this area.
Unlike ancient and medieval believers, Christians
today find the idea that matter is made of atoms
theologically uncontroversial19 and use various hermeneutical moves to interpret scriptural passages
that employ classical matter concepts. Examples
include passages that speak of the world being
formed of water, and of resurrection in terms of
“earthly” and “heavenly” bodies. It is also clear that
contemporary physics has had some influence on
Protestant views of baptism and other bodily aspects
of Christian living and worship.20
Nevertheless, the best-documented cases of natural
philosophy influencing the articulation of Christian
doctrine do not involve modern chemistry but the
role of Aristotelian, stoic, and other classical ideas
about matter in late-Medieval Europe. During this
period, classical matter theories were used to explain
seemingly miraculous events, distinguish between
legitimate miracles and diabolical activity, and
explain the then-recently ratified doctrine of transubstantiation.21 Particularly notable was Thomas
Aquinas’s effort to use Aristotelian matter theory to
reconcile the Roman Catholic doctrine of Eucharistic
real presence. For Aquinas, the Eucharistic bread
and wine could transform into the body and blood
of Christ while remaining materially indistinct
Volume 74, Number 3, September 2022

from ordinary bread and wine because the change
occurred at the level of Aristotelian substance, distinguishing what something is, from what it appears
to be.22 The medieval and early modern periods
also witnessed the development of what have been
called prophetic or visionary alchemical traditions in
which alchemical transformations came to be viewed
as parallel to Christian truths.23 Eventually, earlymodern alchemists such as Jan Baptist van Helmont24
would seek divine illumination through the practice of chemistry, a quest echoed weakly in Robert
Boyle’s understanding of chemistry as priestly service in the temple of nature.25
The most prominent influence of chemistry on
recent Christian thinking involves natural theology
arguments intended to address materialist conceptions of reality.26 The use of chemistry in this
fashion can be traced to one of modern chemistry’s
principal founders, Robert Boyle.27 Boyle not only
looked to chemistry as a source of natural revelation,
but he and contemporaries such as John Ray also
advanced the idea that nature demonstrates God’s
existence and power.28 Partly through the influence of annual lectures, financed by Boyle himself,
Christian thinkers began to construct increasingly
powerful and sophisticated arguments advocating
for this “physico-theology.” At first, these mainly
employed examples from physics and biology,
although since the nineteenth century, they began to
include examples from chemistry, biochemistry, and
geochemistry, too.29 Then as now, they were nominally aimed at convincing unbelievers, but they also
served to encourage the faithful.30
The flexibility of Boyle’s natural theology program
meant that it could be used to support a variety of
orthodox and heterodox theological views, including deism among those who were willing to reject
or reinterpret revealed theology. Interestingly,
Darwin’s problematizing of the biological designbased natural theology arguments that had become
common by the early nineteenth century, contributed
somewhat to a resurgence in chemistry-based design
arguments. These often focused on various aspects of
biogeochemistry (often with a special focus on water)
and are somewhat akin to modern arguments that
point to anthropic coincidences, although at least
one also relied on methodological parallels between
theology and science.31 From the nineteenth century
until today, they have been used to support a variety
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of theistic antievolutionary, theistic evolutionary,
and naturalistic positions.32
The late-twentieth century also saw the rise of various
“creation science” and intelligent design movement
arguments that broke from the tradition of offering
well-attested science as evidence for God’s wisdom.
The most notable of these involved the efforts of
the young earth creationist biochemist Duane Gish
and the intelligent design movement biochemist
Michael Behe, who argued that chemistry challenged
accepted evolutionary and origin-of-life science.33
Among these, Gish’s use of chemistry was somewhat
limited by his tendency to “gallop” through a range
of arguments, most of which had little to do with
chemistry.34 Behe35 (and to a lesser extent, other intelligent design movement biochemists such as Michael
Denton36), however, offered elaborate arguments
purporting to demonstrate that structural biochemistry contra-indicated naturalistic evolutionary accounts
of life’s development. So far their proposals have yet
to find acceptance among the scientific community,
even after extensive criticism and debate.
Papers addressing chemistry-based natural theology arguments could contribute productively to a
theme issue devoted to chemistry and faith in several ways. New chemistry-based natural theology
proposals would be welcome, as would critical analyses of existing proposals: for example, those in the
recent intelligent design movement and old earth
creationist literature;37 Alister McGrath’s argument
that origin-of-life chemistry aligns with Augustinian
ideas of creation as containing potential for development (logical seeds);38 and arguments that the
properties of atoms and molecules are echoes of the
Trinity in nature.39 Two approaches, in particular,
have received surprisingly little attention. The first
involves alignment between the chemistry’s picture of probabilistically moving40 atoms, molecules,
and ions reacting and self-assembling to give larger
structures and biblical themes of creation involving
the ordering of chaos.41 This theme (sans its probabilistic aspect) was prominent among the followers
of Paracelsus, who even interpreted Genesis in terms
of God acting as a synthetic chemist to order matter
in creation.42 The second approach involves natural
theologies based on the existence of beauty in nature,
which could align with contemporary chemists’ propensity to talk about beautiful molecules, elegant
syntheses, and otherwise to use aesthetic language.
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Some of the necessary groundwork for a chemical
natural theology of beauty has been done by Timothy
Weatherstone,43 although little has been done to follow up on his proposal, even by way of critical
analysis. Finally, there is also a need for reviews of
the relevant background literature at a level suitable
for a general science and faith audience. Tutorial
reviews44 that present the state of the origin of life,
evolutionary biochemistry, geochemistry, supramolecular chemistry, and similar fields relevant to these
natural theologies might be particularly valuable,
as would reviews which summarize historical and
social science analyses of chemistry-based natural
theologies.

Chemistry Is an Opportunity to Live
and Love Christianly

It is difficult to overestimate chemistry’s impact on
human welfare. Chemical technologies contribute to
human health and welfare in so many ways45 that a
recent Bloomberg Businessweek editorial declared “we
are well past the Stone Age, the Bronze Age, and
the Iron Age, and into the Everything Age, because
almost every entry on the periodic table is being put
to some kind of use in today’s economy.”46 According
to the American Chemistry Council (a chemical manufacturers’ association), over 96% of manufactured
products are “directly touched by the business of
chemistry.”47 Without Fritz Haber and Carl Bosch’s
development of industrial nitrogen fixation, it would
be impossible to feed everyone alive today.48 The US
chemical industry alone49 employs approximately
529,000 workers, and almost half of US chemists and
materials scientists (49%) are involved in either manufacturing (33%), testing (11%), or administrative
services such as waste management (4%), a total over
three times larger than the number involved in basic
research (14%).50 Worldwide, the chemical industry consumes approximately 6.6% of the world’s
energy51 while its direct products and precursors—
that is, chemicals, minerals, and petroleum—together
account for 21.4% of world trade.52
Historically, the largest uses of chemicals have been
associated with agriculture (sulfuric acid, nitrogen,
ammonia, nitrates, urea, and phosphoric acid), steel
manufacture (through the oxygen used in smelting), polymers, detergents, dyestuffs, construction
(cements), and chemicals used to make other chemicals (hydrogen, chlor-alkali products, etc.).53 In
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addition, chemical know-how is important for the
production of pharmaceuticals, structural materials such as cement and concrete, protective coatings
such as paint, cosmetic chemicals and disinfectants,
pesticides and herbicides, fuels such as coal and
petroleum, plastics,54 and many other things, including virtually every part of the electronic devices
which characterize contemporary life. Chemistry
also contributes to human and environmental welfare by means of the application of electrochemical
sensors, instruments, and wet chemical analysis to
medicine, agriculture, industry, public health, and
safety. Chemical scientists have revolutionized how
we monitor human and animal health, track pollutants, ensure the safety and efficacy of numerous
products, solve crimes, and detect medical and environmental problems wherever they occur.
That such an influential enterprise presents numerous opportunities for Christian service has long
been recognized, despite Tertullian’s early objection
to synthetic dyes and recurring fears that (al)chemists were inappropriately altering nature.55 Alchemy
was a recognized pursuit in Byzantine and Latin
Christendom, the latter especially after the recovery
of Greco-Roman learning in the high Middle Ages.
Many monks pursued alchemy,56 and it proved a fit
object of discussion for such luminaries as Albert
the Great,57 Robert Grosseteste,58 and Roger Bacon.59
Bacon even advocated alchemy as a promising
source of wealth and human longevity both of which
he considered important for the welfare of Christian
Europe.60 Later, the protestant reformer Martin
Luther, who saw ordinary work as a Christian calling,61 expressed appreciation for alchemy in part “for
the profits it brings in melting metals, in decocting,
preparing, extracting, and distilling herbs, roots.”62
For the early industrial chemist Johan Glauber, chemistry was a way to fulfil the golden rule, specifically
by seeking others’ welfare and prosperity.63 Recently,
the Roman Catholic Pontiff listed the chemical industry among the technological advances produced by
“God-Given human creativity” about which “it is
right to rejoice” and “be excited by the immense possibilities which they continue to open up.”64
Today, chemists have a wealth of opportunities
to follow Glauber as virtually every aspect of the
chemical enterprise can be used to promote human
welfare in some fashion. Nevertheless, as this issue
has received little attention in the recent literature,65
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there is a pressing need for articles that explore how
Christians might promote human welfare through
chemistry, both in terms of providing general frameworks and an analysis of particular opportunities.
Early Christian medicinal chemists such as Paracelsus
and Jan Baptiste van Helmont viewed their work as
a holy calling; Paracelsus even considered Christlike
love the “bedrock of medicine.”66 So, articles that
explore chemists’ efforts to promote human health
through new pharmaceuticals and other therapies
(including the recently developed mRNA vaccines),
clinical analyses, and investigations into biochemical
pathways of disease, would be welcomed, as would
contributions addressing the role of chemistry in
advancing public health through the monitoring of
air, water, food, and consumer products.67 Here there
is precedent in Michael Faraday’s efforts to improve
water quality in the Thames, which seem congruent
with his theology. For Faraday, since humanity was
important in God’s plan, science should be used for
human betterment.68 A more complicated example
involves the chemist-physician Harvey Washington
Wiley’s efforts to curtail the use of toxic additives in
the food and drug industry, although the fruits of his
efforts are more controversial and the relationship
between his mature religious beliefs and chemical
work is less well explored.69
Chemistry is an important science for environmental
stewardship. In addition to the traditional environmental monitoring and modelling work, chemists are
addressing the need for a more sustainable and environmentally friendly chemical industry70 through
research and development work in green chemistry,
renewable energy, carbon capture and storage, and
similar fields. The 2015 Papal Encyclical Laudato Si’71
addresses specific problems associated with chemical pollution and the use of fossil fuels, while the
Greek Orthodox Church called on both researchers
and governments to develop technologies aimed at
alleviating environmental and agricultural problems.72 There has also been considerable theological
reflection on geoengineering (which includes carbon capture and storage) as an effort to deliberately
alter climate (as opposed to incidentally affecting
climate through pollution).73 There has been much
platitudinizing about green chemistry as an opportunity for Christians in chemistry to live out their
faith, along with a few substantive articles arguing
that the twelve principles of green chemistry and
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engineering74 are broadly congruent with JudeoChristian productivity stewardship approaches to
the environment.75 Otherwise little effort has been
made to explore how Christians might care for
creation through green chemistry, despite longstanding Christian approaches to creation care76 and
development.77
Chemists also have opportunities to promote societal justice, either indirectly through caring for
the environment or directly by seeking to advance
human economic wellbeing.78 There is a need for
contributions that examine some of the recently
identified opportunities79 in the context of Christian
teachings.80 There is also a need to address the disproportionate harms that low-income communities
and people of color experience81 through fossil fuel
burning,82 chemical manufacture,83 pesticide exposure,84 and personal care product endocrine system
disruptor exposure.85 As the value of technological
know-how86 and Christian engagement in addressing chemistry-related issues of social justice are both
well documented,87 there is a particular need for
contributions that suggest concrete ways in which
Christians might leverage chemistry’s ability to help
address these issues.
Christians should also care about how chemical
technologies advance or impede justice globally.
Chemistry provides enormous opportunities for
Christians in the sciences to improve human flourishing on a global scale. Through the development
of chemical fertilizers, essential medicines, refined
fuels, hygienic plastic objects, inexpensive fabrics,
colorful dyes, and other medical, dental, energy, and
commercial technologies, chemistry has done much
to bring wealth and wellness to communities worldwide. Christians in chemistry can contribute to these
efforts as well as address some of the ways chemistry’s benefits and harms have been distributed
unequally and unfairly. These include how chemical products have not always been made available to
the communities that most need them88 and how the
harms of chemistry sometimes fall unevenly on the
poor.89
Even when there is an effort to meet the needs of
developing or marginalized communities, injustices
can occur when the actual needs and contexts of the
recipients are not thoroughly considered. In the 1986
Bhopal disaster, several thousand poor squatters
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were killed by the unimpeded release of toxic methyl
isocyanate gas from a pesticide precursor plant that
was built by Union Carbide to support Indian agriculture. Although both the cause and impacts of the
disaster have been disputed, a failure to consider
how North American plant design and operations
principles might apply in an Indian context appears
a contributing factor.90 A more mundane but insidious example involves the increased toxin exposure
that results when chemical technologies are transferred to developing nations without adequately
addressing issues of pollution control and environmental monitoring.91
It is also likely that there are disparities in chemical
research and development funding similar to the
10/90 gap, whereby only 10% of disease research
funding is directed toward the diseases that most
affect 90% of the world.92 To my knowledge, none
of these issues has been addressed in the science
and faith literature. Perhaps the recent application
of Roman Catholic social teachings to the 10/90 gap
might provide a model for respondents to consider.93
Chemistry contributes to corrective justice through
forensic chemists’ everyday analysis of crime lab
samples and analytical methods, such as DNA
sequencing methods that allow for the high-fidelity
identification and exoneration of suspects. Through
these, chemists help keep people safe, and they
advance or impede the conceptions of retributive
and restorative justice embodied in legal systems.
This work is extremely morally demanding, with
bachelor degree-level forensic chemists placed in
an “adversarial, crime-fighting culture” in which
they “are tempted, many times in their career,” to
data fudging and fabrication.94 Contributors might
address how the church can support those engaged
in forensic work. However, given the role played
by reckless analytical practices and lax oversight in
the Patricia Stallings and Annie Dookhan scandals,95
contributors could also consider how Christians
might promote more rigorous, truth-oriented, and
humane standards in the forensic chemistry field.
Christians can also contribute to cultures which
promote justice and equity within the chemical
enterprise itself. This is particularly true with respect
to longstanding issues associated with chemistry’s
self-image as the “marines of the sciences,” which
has been used to justify “weed-out” introductory
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chemistry courses and academic research cultures
that are so grueling, exclusive, exploitative, and
otherwise psychologically and personally costly as to
drive people from the profession.96
Any assessment of chemistry’s potential to promote
shalom should account for the reality of human fallibility and sin. The twentieth century presents clear
cases of chemists and the chemical industry acting
to advance parochial self-interest as even the bestintentioned efforts can go awry through chemists’
inability to foresee unintended consequences or control how their work is used. Between excitement over
the potential utility of new discoveries and the need
for funding,97 there can be a tendency to make overinflated claims. For instance, after nanotechnology
was touted as a way to alleviate poverty and injustice, more sober analysts pointed out that it would
be more readily available to the wealthy than to the
medically, economically, and militarily vulnerable.98

Chemistry Is an Opportunity to
Develop Appropriate Theologies of Risk

The realization of the intellectual and practical benefits of chemistry requires the stewardship of massive
human, financial, and other resources as well as the
management of risks. To do this well requires a great
deal of discernment among the individual chemists, research teams, corporations, and governmental
agencies involved in the discovery, development,
manufacture, transport, storage, use, regulation, and
monitoring of chemical technologies. So while contributors might address publication ethics and other
professional norms,99 it is perhaps even more vital
to address the social responsibility of chemists and
the consequences of public policy involving the risks
of chemistry.100 Although these present opportunities for Christian prophetic witness, many otherwise
insightful writers have either avoided chemical use
entirely, misrepresented the chemistry involved, or
offered the sort of ill-informed blanket condemnation that is likely to alienate those who would most
benefit from their message.101 Consequently there is
a need for both original chemically and theologically
informed analyses of the social and ethical dimensions of chemistry and critical analyses that correct
or strengthen existing analyses. A recent survey
of the climate impacts of human energy use might
serve as a useful model in this regard.102
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The effective stewardship of chemistry requires the
management of risks. That chemistry involves risk
is powerfully illustrated by the chemical disasters
of the twentieth century, which featured several
instances in which a miracle chemical was later
found to be an environmental disaster. Of these DDT
is the best known. Originally lauded for its role in
the eradication of disease, it was used carelessly for
nearly 20 years and banned only after Rachel Carson
highlighted its deleterious environmental impacts.103
Chlorofluorocarbon refrigerants experienced a similar fate: until they were found to be responsible for
the Antarctic ozone hole, they were hailed as safe
replacements for earlier toxic refrigerants.
There is also a need for theologies of risk that
address the range of concerns and cases articulated
in the recent ethics of chemistry104 and chemical riskmanagement fields.105 One way forward might be
to develop Gregerson’s argument that Jesus’s two
parables of the talents and grain of wheat support an
ethics of risk-taking.106 However, the simple application of this principle to chemical technology would
seem to be at odds with the broader ethic implied
by passages such as the Levitical law of the goring ox,107 the book of Proverbs’ commending of risk
avoidance,108 Jesus’s enjoinder toward spiritual quality assurance in calling us to “watch and pray” lest
we “fall into temptation.”109 So, Gregerson’s account
might be supplemented with theological assessments of risk similar to those made in the context of
debates over biotechnology.110 More-ambitious contributors might also seek to address issues associated
with the disproportionate distribution of chemical
risks onto the poor and vulnerable,111 or theologically
evaluate the perspectives that underlie chemical
risk management regimes.112 Possible starting points
include Mullins’s and Sani’s efforts to Christianize
secular risk management principles as congruent
with Christian understandings of how God acts in
creation113 and the efforts of Susan Bratton114 and
the Presbyterian Church USA (PCUSA)115 to address
deficiencies in Christian approaches to agricultural
and marine chemicals. However, much more chemically informed work is needed to help Christians
adequately navigate between the benefits and riskiness116 of chemical use even in these limited spheres.
The “risk discourses” that are put in place to manage
risk should also be considered.117 Some of the issues
involved can be nicely illustrated by considering the
163

Call for Papers

Chemistry to the Glory of God?
dual-use dilemmas that can arise over technologies
such as protein engineering,118 directed evolution
studies,119 combinatorial chemistry,120 microreactors,121 drug discovery AI,122 and published chemical
syntheses123 that can be repurposed for illicit ends.
At issue is whether to help a potential recipient by
providing them with a beneficial technology or to
prevent a foreseeable harm by withholding it. In most
cases, the decision involves questions of security and
is typically made by individual researchers, businesses, and governments (who help decide whether
to develop technologies) or corporations and governments (who control access and export). Typically,
the decision makers are wealthier more-powerful
entities whose interests differ somewhat from the
poorer less-powerful prospective recipients. Ethical
issues can arise in the decision itself, how the decision-making process is constructed (Should chemists
have a say? What about the prospective recipient?),
and in the actions of the decision makers themselves
(Do they honestly communicate likely risks and benefits? Disclose conflicts of interest? Consider other
stakeholders’ perspectives?). The importance of a
carefully constructed risk discourse was recently
illustrated by recent bans on plastic straws, resulting
in a decision that was environmentally responsible
but disregarded the needs of disabled people.124
There are also questions about how the wealthy and
powerful might justly withhold from the poor. Can
they do so for their own security? If they do so, do
they have an obligation to provide for the poor in
other ways, such as through safer technologies?

Christians Are Called to Be Salt and
Light125 in a Chemical World

Christians should also care about chemistry because
the church is called to equip its members to live out
the gospel in a world that is profoundly shaped by
chemistry. While some Christians may be engaged
directly in chemical work,126 all use synthetic chemicals in one way or another, even if only indirectly
through goods such as concrete cityscapes, asphalt
roadways, clean water, food, and other products
made with chemicals. The environmental and social
impacts of these are simultaneously the responsibility of everyone and no one in particular. This
situation is sometimes referred to as organized irresponsibility,127 but ideally the different actors all
have some responsibility to see to it that chemicals
are used responsibly. For example, governments
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regulate who has access to chemicals; R&D scientists investigate safety and provide instructions as
to proper use; manufacturers perform quality control checks to make sure chemical products function
properly and do not contain harmful impurities; the
products are marketed honestly to appropriate users;
end-users use the chemicals responsibly; appropriate
health and environmental monitoring is undertaken;
and harms are detected and remedied as soon as
they occur.
In practice, these steps can be costly, sometimes prohibitively, so tradeoffs are made; breakdowns can
occur due to malfeasance or ignorance, and it can be
difficult to know where and how Christians might
be called to act differently or exert a prophetic voice.
Further, ethical issues that have nothing to do with
professional norms can be even harder to recognize.
It is one thing to conscientiously object to military
research that violates international treaties, another
for a cosmetic chemist to know what to do when the
demand for their work is manufactured by making
400 million Chinese women feel self-conscious about
their body hair.128
Even when a potential problem is identified, chemists need wise guidance. During controversies over
Dow’s role in supplying napalm to US forces in
Vietnam, Dow President Ted Doan complained
about a book on Christian ethics that he had consulted, noting its focus on “personal responsibility”
to the exclusion of “corporate responsibility.”129 In
this regard, there is a need for ethical resources suitable for use by Christians in chemistry, whether in
the form of general approaches, analyses of various
chemical codes of conduct,130 or case studies similar to those given in the recent Ethics of Chemistry
volume.131
Although it is hoped that contributors will explore
a range of chemical enterprises, a possible starting
point might be chemists’ involvement in military
work. Christian just war and pacifist traditions might
serve as ready-made analytical frameworks. The
moral arguments involved might be more accessible
since chemists involved in military work are sometimes called upon to explain the moral rationale for
their work publicly. The issues involved are likely to
be usefully complex. Chemical products can be used
for offensive, defensive, and medical purposes,132
and chemists engage in military work for a variety
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of reasons. Some do it opportunistically or out of
nationalism. Others see military work as a way to
seek the security of the place God placed them, either
as a way to help deter potential aggressors or mitigate war’s adverse impacts.133 Some conscientiously
refuse to do any military work134—or they seek out
projects that promote peace and security. Examples
include the ion mobility mass spectrometry systems
that monitor for chemical and biological threats in
airports, and methods for spectroscopically “fingerprinting” conflict minerals that make it harder for
violent groups to profit from their extraction.135
The cases which have been examined so far seem
to illustrate several features of moral dialogue in
chemistry. The first is the need for cultural and selfawareness and to guard against moral slippage.
Although poison gas research engenders considerable moral horror today, many World War I era
chemists enthusiastically pursued it.136 Nominally,
they employed a mix of just war and realist arguments that map nicely onto those used by political
and military leaders137—in this case, supported by a
mix of nationalism and Pollyannaish reasoning about
the effects of the gas. Known cases of possible moral
slippage by degrees include Louis Fieser’s work on
napalm138 and the “devil’s chemists” of the holocaust.
Few deliberately set out to run the holocaust’s only
privately run concentration camp or knowingly sell
the Zyklon B for murderous purposes; most seem
to have more or less unwittingly become involved
and only later became willingly complicit.139 Apart
from the complicated case of the confessing church
member and disinfectant specialist Kurt Gerstein,140
the role Christianity played in chemists’ sustained
and deliberate involvement in these crimes has yet
to be studied,141 although “Christian” nationalism
is known to have played a role in other Third Reich
atrocities.142
Contributors might explore how chemists could
use their professional influence to promote human
flourishing. Examples include the Quaker crystallographer Kathleen Lonsdale’s personal efforts to
promote peace through relationship building, or the
much more public and professionally costly activism
of the secular humanist quantum chemistry pioneer
Linus Pauling. The Methodist quantum chemist
Charles Coulson promoted flourishing in multiple
arenas. He succored refugees and sought after peace,
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equitable global development, church unity, and the
end of poverty, unemployment, and racism.143
The relationship between chemistry and idolatry is
a particularly thorny one. Chemists’ many contributions to medicine, commerce, culture, and many
other aspects of everyday life should be rightly celebrated.144 However, as with all powerful technologies,
there is always a danger of technological messianism. Sometimes the messianism is explicit. Margaret
Sanger, anticipating chemists’ successful development of oral contraceptives, proclaimed “science, the
only possible savior of humankind, must put it in the
power of woman to decide for herself whether she
will or will not become a mother.”145 Other times, it
is implied, as with the quasi-religious depictions of
chemists and chemical plants in Abraham Cressy
Morrison’s Man in a Chemical World.146 More often
it involves shaping practices and affections. As a
number of commentators have noted, chemical fertilizers, antibiotics, and contraceptives have alleviated
people’s sense of dependence on God and made
it easier for them to live as if God did not exist.147
However, here chemistry does not replace the God of
Christianity but a “god in the gaps of our technological powers.”148 More serious, then, are things such
as Du Pont’s “better living through chemistry” ad
campaign, which did not offer chemistry as a messiah directly so much as to help encourage a culture
of consumerism.149
Although chemists, among other humans, are subject
to hubris and other vices common to humanity, the
connection between idolatry and what chemists do is
far from simple. Chemists, chemicals, and chemical
institutions should not be stereotyped as particularly
idolatrous or vice-filled, for such caricatures will
seem foreign to most practicing chemists, and
hazard not showing due regard for the image of
God in every human. The need to be careful in this
regard is illustrated by the Nobel prize winner Fritz
Haber. In 1909, Haber solved one of the defining
scientific challenges of his time by developing an
effective ammonia production process. Without his
work, it would be impossible to feed the world. Yet,
less than a decade after his discovery, Haber would
become known as the “father” of modern chemical
warfare. By all accounts his was an amazing life,
in some respects worthy of being called a “morality tale for those who hope to see technology used
to improve civilization, not destroy it.”150 Yet as his
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godson the historian Fritz Stern reminds us, the story
of Haber has often been told flatly and uncharitably,
without due regard for Haber, the legendry scientific mentor, diplomat, friend of the pacifist Einstein,
resister against Nazi demands to fire his Jewish subordinates, and, like many scientists, someone eager
to use his talents to help meet the needs of his time.151
It is similarly difficult to draw a straight line between
particular advances in chemistry and right worship or idolatry. Polymers and plastics may have
contributed to cultures of consumerism, waste, and
wastefulness in which “throwaway living” is celebrated.152 However, they also contribute much to
human health, wealth, and cleanliness. Polymers are
also fundamentally expressions of scientific knowledge and know-how, and consequently, of both the
wisdom of God and the God-imaging creativity of
humanity. So, the real issue is not chemistry but the
human heart. Issues of idolatry are not about chemistry per se but about how we think, live, and organize
society, the church, and our individual lives.153 As
Carl Djerassi noted, synthetic oral contraceptives’
role in transforming culture was “partly causative,
though mostly facultative, by the simple fact that at
precisely the right time in Western social history, a
convenient oral contraceptive became available that
completely divorced contraception from sex.”154 In
other words, it is not only about chemistry’s benefits
and harms but also about whether we are shaping
and using chemistry in ways that reflect robustly
Christian “notions of the good, or the right, or the
fitting.”155 In this regard, there is a need for contributions that address the theological outlooks we
express through movements such as green chemistry, the risk discourses surrounding chemistry, and
technologies such as plastics, adhesives, pesticides,
food additives, fuels, solar energy technologies, and
CRISPR/Cas9.156

Chemistry Enriches Our Understanding
of Science and How It Relates to
Religion
Chemistry’s multifaceted approach to the study of
matter not only reveals the richness of creation, but it
also helps illuminate the richness of the human quest
for understanding through science. Chemists engage
in a variety of activities. In terms of basic research
alone, some chemists use analytical instruments such
as spectrometers and chromatographs to probe the
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composition of matter, while others use experiments
or computational models to figure out how atoms
and molecules behave or work together as part of
larger systems. Nevertheless, overall, relatively few
chemists seek to probe the fundamental structure of
matter like some physicists do. Rather, to the extent
chemists seek to explain how matter works, they do
so at the level of atoms and molecules. Further, even
then, chemists do not always use the most sophisticated scientific tools and models that are available.
Some chemists make measurements with exacting
accuracy and precision or employ highly sophisticated models in their efforts to understand chemical
structure. However, even when reasonably reliable
computational models are available, many chemists
find simple models of chemical structure and reactivity more useful as everyday reasoning tools.157
The general rule is that chemists seek to use whatever
tool or model is most helpful in a given situation.
So, chemistry is at once exacting and flexible, objective and personal, a search for truth and a search
for utility. It recognizes that humanity’s search for
understanding, whether in science or theology,
engages a multifaceted reality that is no less true
when described at different levels of detail or by
using analogies or approximations. In this respect, it
pushes back against simplistic notions of science as
either a monolithic search for truth or a disinterested
enterprise. Nevertheless, it does not do so in ways
that would permit ideologues to legitimately challenge chemistry’s established conclusions.158 Rather,
it does so in ways that suggest it may be fruitful to
explore parallels between chemical reasoning and
various forms of theological thinking, including
areas such as practical theology that are not normally
considered dialogue partners for the sciences.159
The long tradition of Christian thinking about matter
may be fruitfully explored.160 The ancient, medieval,
and early modern church all engaged Aristotelian,
Platonic, Epicurean, and Stoic philosophies of matter161 as well as theory-driven experimental work
in the form of craft and alchemical-chemical traditions.162 Examples of the use of classical element
theory in the New Testament include the description
of bodies in 1 Corinthians 15:35–58 as “earthly” and
“heavenly” and possibly the mention of the world
being formed out of the classical element water in
2 Peter 3:5. The story of atomic ideas (atomism) is
particularly notable.163 Classical and early medieval
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thinkers were wary of atomism since it was associated with the major ateleological system of the
ancient world, Epicureanism,164 and since atomists
were unable to explain why anything orderly happened in nature (until the twentieth century, atomic
theory could not explain how and why atoms associated in the way they did). Thus, although some of
the church fathers employed atomic ideas to explain
things such as God’s creation of the cosmos or how
the resurrection might have taken place, atomism was not seriously considered until the modern
period. Until the work of Robert Boyle, Antoine
Lavoisier, John Dalton, and many others from the
seventeenth century onwards, various Stoic and
Aristotelian ideas seemed more promising, both
theologically and as a guide for chemical experimentation. Nevertheless, the church’s commitment
to these ideas was kept tenuous by the ecclesiastical denial of Aristotelian dogmatism amidst political
and philosophical strife at the University of Paris
(which also encouraged Christians to consider that
the void of atomism might exist165) and alchemists’
failure to produce either gold or immortality. This
made it considerably easier for the French priest
Pierre Gassendi to recast atoms as created by God
as part of his efforts to rehabilitate Epicureanism.166
Ultimately, however, the tradition of quantitative
experimentation initiated by Boyle undergirded the
Quaker schoolmaster John Dalton’s proposal of the
first chemically significant atomic theory.167 So, the
story of atomic theory might be taken as an example
of science and faith interacting in constructive ways,
even though it has sometimes been inaccurately portrayed as an example of conflict by advocates of the
warfare model.168

Chemistry Is Also an Opportunity for
the Church to Learn from Chemists

The book of Hebrews presents us with a cloud of
witnesses of those who have gone before and then
later enjoins us to remember our teachers, consider
their way of life, and imitate their faith.169 To that
end, contributions outlining the lives of Christians in
chemistry could also be worthwhile. Those from the
modern period onward that have been documented
include Paracelsus,170 Oswald Croll,171 Jan Baptist van
Helmont,172 Johan Glauber,173 Robert Boyle,174 John
Dalton,175 Benjamin Silliman Sr., Michael Faraday,176
Josiah Parsons Cooke,177 John Draper,178 Hermann
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Kolbe,179 George Washington Carver,180 Charles
Stine,181 José María Albareda,182 Edward Francis
Caldin,183 Percy Lavon Julian,184 Michael Polanyi,185
Kathleen Lonsdale,186 Charles Coulson,187 Arthur
Peacocke,188 Rustem Roy, Colin Russell,189 Alister
McGrath,190 John Goodenough,191 James Tour,192
Fritz Schaeffer,193 Edgar Andrews, Duane Gish,194
Michael Behe,195 Fazale Rana,196 Marcos Eberlin,197
Robert Fay,198 Gary Patterson, Daniel Romo, Troy
Van Voorhis,199 David Vosburg,200 Sy Garte,201 Jorge
Mario Bergoglio,202 and others of whom I am only
dimly aware.
Even though the relationship between science and
Christianity in actual human lives is always somewhat messy, it may be enlightening to consider how
chemists might express their beliefs through the
sort of problems they choose to work on or the way
they talk about their work.203 One chemist whose life
seems inadequately explored in this regard is the
steroid chemist Percy Lavon Julian, who was widely
respected as a humanist for the practical benefits of
his work. Yet Julian did not talk directly about his
faith in public or scientific arenas, even though its
importance was evident to those of his colleagues
who talked about and remembered him. It might
similarly be instructive to evaluate these chemists’
efforts to relate their faith and work with respect to
contemporary views about how the church should
engage with culture,204 the meaning and value of
work,205 and whether and how the church should
engage politically charged issues.206 One incompletely explored example in which differences about
these issues seems to be in play is the Dow napalm
controversy, which involved a clash between the
Clergy and Laity against Vietnam organization and
devout Episcopalian and Presbyterian managers on
Dow’s board over the latter’s supplying of napalm
to the American military.207 Historical context should
also be considered.208 For example, although the
Franciscan friar Roger Bacon’s advocacy of lethal
alchemical warfare might be regarded as cringeworthy today, it made sense in the context of the
apocalyptic speculations circulating in thirteenthcentury Latin Christendom.209
Atheist and agnostic chemists provide opportunities for chemists to help the church understand and
respond to materialist pictures of reality. Although
the most prominent examples of scientism are usually associated with biology, neuroscience, and
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physics, there is also a notable tradition of skepticism
and agnosticism in chemistry. The crystallographer John Desmond Bernal,210 textbook writer Peter
Atkins,211 spectroscopist Harold Kroto,212 theoretical chemist Roald Hoffmann213 and historian
of chemistry William Jensen214 have all explained
their thinking in enough detail to be thoughtfully
engaged. Other historical examples include Marcelin
Berthelot,215 Svante Arrhenius,216 and Wilhelm
Ostwald.217 Arrhenius and Ostwald are also interesting on account of their association with the Monist
League and, in Ostwald’s case, the German church
withdrawal movement. Joseph Priestley, Humphrey
Davy, and Edward Frankland had more-complicated
relationships with orthodox Christian belief that
may be worth pondering.218 In this regard, it might
be valuable for Christians in the chemical sciences to
expand on some of the existing analyses of scientific
materialism in chemistry in ways that graciously and
thoughtfully engage the arguments of these and similar thinkers. 219

Final Reflections

As a partially reductionist culture-shaping central
science, chemistry offers to enrich our understanding of how science and faith interact. From the
standpoint of chemistry, the science-Christianity
relationship cannot and should not be conceived
in exclusively cognitive terms.220 Chemistry is too
important a locus for what one astute observer has
called “the meeting of science and religion in real
life.”221 How churches and individuals think about
chemistry and use chemicals can reflect either defective or sound thinking about God, creation, and the
gospel.222 It is hoped that contributions to this call for
papers will, in however small a measure, contribute
to sound thinking.
▼
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