
Chemistry is evil, malicious and malevolent, so 
teaching chemistry has to be tedious, boring and 

monotonous. Idem for Chemical Engineering 

Wolfram, a folk with chemistry: farts and tobacco 

 

Laureano Jiménez Esteller 

Chemical Engineering Department 
School of Chemical Engineering 

University Rovira i Virgili 
Av. Països Catalans 26 

43007 Tarragona 
Spain 

Tel: +34-977-558643 
Fax: +34-977-559621/67 

E-mail: Laureano.Jimenez@urv.cat 
Skype: Laureano Jiménez-Esteller 

 

Abstract 

When the word “chemistry” comes to our minds, automatically we make negative associations, 
such as pollution, additives, wastes or toxicity. In the mind of the general public, the attributes 
associated with “chemistry” are nearly always negatives (opposite to “natural”). We believe that 
this vision is outdated in modern society, as the benefits of the chemistry surpass the potential 
risks that are entailed. Besides, some related scientific disciplines (pharmaceutical and medical 
science, food technology, plastics, synthetic fibers…) have a high social prestige, and it is clear 
that chemists haven’t succeeded in communicating most of the chemistry-based advantages to 
society. Chemical Engineering are facing similar problems. 

Chemistry is not a boring discipline reserved for a few researchers dressed in white coats, 
which work in laboratories isolated from the rest of society and with a distorted view of reality. 
Chemistry can be displayed in an enjoyable and good-humoured way, and can transmit positive 
aspects. The differences in Chemical Engineering are that they use blue laboratory coats and 
an adjustable wrench! 

Through videos of short duration (5 videos of ≈ 5-8 minutes each for the first season and 8 

videos of ≈ 3-4 minutes each for the second season) we hope to contribute to eradicate the 
Chemophobia that affects great part of the society. The targets of these videos are high school 
or vocational education and training students. As a secondary target, we try to promote a 
positive view of chemistry/chemical engineering and to explain how chemistry and chemical 
engineering facilitates our daily-day life. 

You can find all the videos and download all the associated material at 
www.etseq.urv.es/wolframio. 

 

Keywords -  Chemistry, chemical engineering, chemophobia, teaching methodology in 
sciences, short videos, popular science.  
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1 I’M ABSOLUTELY SURE CHEMISTRY AND CHEMICAL ENGINEERING 
IS NOT THAT BORING 

When the word “chemistry” comes to our minds, automatically we make negative 
associations. Modifying this social behavior is clearly out of the scope of any individual 
person (and it will take generations). 

Our community, as professionals of this sector, believes that such a negative vision is 
outdated in modern societies, as the benefits of the chemistry and chemical 
engineering surpass the potential risks that they entail. Besides, some scientific 
disciplines (pharmaceutical studies, medicine, food technology, biotechnology, ecology, 
genetics, immunology, astronomy, zoology, meteorology, artificial intelligence, 
microbiology, telecommunications, tectonics, volcanology, environmental sciences, 
hydrology, astrophysics, aerospace, oenology…) have a high social prestige, and 
therefore it is clear to me that chemists haven’t succeeded in communicating most 
of the chemistry-based advantages to society. 

It seems that chemistry is perceived as positive just when it is complementary to 
other fashionable sciences: biochemistry, agrochemistry, astrochemistry, 
atmospheric chemistry, environmental chemistry, green chemistry, marine chemistry, 
medicinal chemistry, natural product chemistry, neurochemistry, surface chemistry, 
computational chemistry, clinical biochemistry, geochemistry, toxicology, forensics…To 
me the fact is that chemistry has a very bad reputation as a name, but is not a 
negative adjective. 

Chemistry is not a boring discipline reserved for a few researchers dressed in white 
coats that work in laboratories isolated from the rest of society and with a distorted view 
of reality. Chemistry can be presented in an enjoyable and good-humoured way, and it 
can transmit positive perspectives.  

To finish with a positive idea, in the general mind, chemistry is constructive when it 
refers to a special connection shared by two people (not necessary sexual). In this 
sense, it presents a positive image. 

2 BE VERY, VERY CAREFUL WHAT YOU PUT INTO A STUDENT’S 
HEAD, BECAUSE IT WILL NEVER, EVER GET IT OUT 

An alarming percentage of high school students try to avoid any classes related to 
science and engineering. Dropouts claim that their primary reasons were “classes 
were not interesting” or they “spent time with people who were not interested in school“ 
(Bridgeland et al., 2006).  

One of the alternatives to improve their interest is to connect chemistry and chemical 
engineering to real life situations. In this way young people will pay more attention to 
topics that are relevant to their daily lives. Some ideas we can take onboard are: 
news that appear in mass-media, movies, sports (including doping and technological 
improvements), medicine, electronic devices (mp3, mobile phones, tablets…), internet 
connections, forensic aspects, food, beverages, pharmaceutical, pyrotechnics, labels of 
commercial products and, of course, industrial sectors with high relevance in their 
community/economy…  

Maybe we have a certain tendency to focus on the industrial practice, believing that 
students study to obtain a job and follow a long professional career in a 
particular domain. This is far from being the actual paradigm (but it was the 



dominant paradigm when most of the teaching staff was young: society had evolved in 
this direction). 

3 AN IMAGE IS WORTH A THOUSAND WORDS 

We use videos to teach chemistry and chemical engineering. Through short-videos, we 
contribute to eradicate the “chemophobia” that affects great parts of the society 
and that we can find in all mass media and, of course, in most marketing campaigns of 
products from many different sectors. We try to promote a positive view of chemistry 
and to explain how chemistry facilitates our daily life. 

We made five videos for the first session (≈ 7-8 minutes each video, see Figure 1a and 
Figure 1b) and eight videos for the second session (≈ 3-4 minutes each, see Figure 2a 
and Figure 2b). In section 4 of this document you can find a brief description of all the 
videos (the Spanish version is available at: www.etseq.urv.es/wolframio). Sections 5 
and 6 focus on the two videos available in English: “Farts” and “Tobacco”, respectively. 

The use of any of the short videos (and material) for educational purposes is free of 
charge (proper attribution of the source should be given). See section 8 of this 
document for more details. 

The target of these videos is the young population: high school and/or 
vocational education and training students. The tone of the videos is funny to 
connect with the young and adolescent public, while the frequent camera movements 
favour dynamism. Basic 3D effects are used to clarify some concepts. Every time we 
have to explain any complex concept we sacrifice thoroughness to increase 
communicability, an issue that might cause some controversy. Alternatively, we 
decided to skip the most difficult aspects in the some videos and treat them in the 
discussions after the videos. 

 

  

Figure 1. DVD with the five videos of the first season and all the documentation associated (just 
available in Spanish). 
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The videos had a very enthusiastic and positive response from the different 
sectors where they have been shown: association of teachers, students, science 
festivals, popular science festivals, science workshops, congress communications, 
activities in museums, web-series, and courses. The most representative actions are 
depicted in section 7 (including all talks in all centres is out of the scope of this work, as 
they are literally hundreds). 

 

  

Figure 2. DVD with the eight videos of the second season and all the documentation associated 
(in Spanish). Two of the videos (Farts and Tobacco) are also available in English. 

 

3.1 The hidden agenda 

The objective of the videos is to provide an interesting, motivating and attractive tool to 
promote chemistry and chemical engineering (in fact, science in general) to the young 
public (typically, very reluctant to those topics). The idea is to transmit that 
chemistry/chemical engineering can be displayed in an enjoyable and good-humoured 
way. The hidden agenda is to explain how chemistry facilitates our daily life and 
contributes to our welfare.  

Timing is a critical factor: firstly we have to attract their interest and promote 
curiosity with examples that have a direct link with daily life. The other way around 
(first introduce concepts and then practical aspects) simply doesn’t work. I think that 
there is enough empirical evidence that supports this opinion. Then, and only then, 
when curiosity has been aroused, we develop a short story with scientific aspects 
embedded that shows how chemistry contributes to our welfare and how it helps to 
solve problems.  

After the videos, we open a discussion session to extract the scientific knowledge that, 
in most occasions, is known only superficially. To foster participation (and to break the 
ice) a short guide is attached to each video to help teachers. This material can be used 
as a starting point for facilitators to begin an open-question-and-open-answer session 
(also called inquiry-based strategy). A properly conducted inquiry gets students 
engaged in the topic. This format favours critical discussion and is a very good 



approach to detect preconceptions and misunderstandings (some of them due to the 
mass media, others due to problems with the technical vocabulary, others due to 
misconceptions or urban legends…). One of the drawbacks of this approach is that it 
does not focus on understandable learning goals and that it is not connected with any 
course content that appears in any official curriculum of any subject. 

3.2 The unique personality of Wolfram, the protagonist 

The name of our protagonist is Wolfram. His name was selected because there is a 
hidden message. The name of this element of the periodic table is one of the side-
effects (or collateral damages) of the cold war: the symbol used in the periodic table is 
“W”, while the official name is Tungsten (it simply doesn’t match, what is an added 
difficulty for students that have to memorize it). The former name, Wolfram, was 
removed after a deep, intense, fierce, courageous, persuasive discussion… in a 
plenary session in IUPAC. Science, and chemistry, is part of society and therefore it is 
affected also by the historical events. 

But let’s go back to our point: Wolfram personality is cynical, eccentric, egotistical, 
imaginative, indecisive, picky, sensible, sensitive, sophisticated and thoughtful. 
In one modern word: Wolfram is the maximum paradigm of a friki. 

4 VERY, VERY, VERY, VERY BRIEF DESCRIPTION OF THE VIDEOS 

The topics covered are related to daily life in which chemistry/science/engineering 
facilitates our daily life. The objective is to succeed communicating some of the 
chemistry-based advantages to society. The actions of the videos of the first session 
occur in a laboratory-kitchen (or kitchen-laboratory), while in the second session we 
use an studio and take advantage of some 3D effects to explain complex concepts. 

Please, consider that all the material is available at www.etseq.urv.es/wolframio, where 
you can download all the material (videos, presentation, reports…). If you need high 
quality copies of the videos (for exhibitions in cinemas, theatres…), please contact the 
author of this document. 

In the next sections I will describe briefly the videos. Please remember that just the 
videos that appear in sections 5 and 6 of this document have a version in English: farts 
and tobacco, respectively. 

4.1 I’m new in the show business: first season of the videos 

The videos of the first season, and a short description of each of them, are briefly 
described next:  

1. The hard-boiled egg of the Everest (part 1). Wolfram has an appointment. 
His aim is to entrap a young lady by impressing her with a romantic dinner: 
a salad decorated with a hard-boiled egg. After a while he begins to boil the 
egg… 

2. The hard-boiled egg of the Everest (part 2). After preparing the hard-
boiled egg he eats it. Them he realized that he must find a faster method to 
boil an egg, since the girl is coming!!! Now he is trying to boil the egg in the 
conditions of the top of the Everest (or is it better in the conditions of the sea 
bed?). Pressure and temperature, this is the question… 

3. Salt-ice cube. Wolfram’s popularity is extremely low, and to improve it he 
decides to organize a party and of course he will prepare the fashionable 
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drink: tequila + lemon + salt. Since he is very scrupulous, he decides to 
prepare salty ice cubes using his knowledge... 

4. Sauces. Wolfram has an appointment and wants to prepare a sauce to 
dress his romantic dinner. He decides to prepare mayonnaise, since it 
explains his dual personality: egg (very energetic) and oil (it gets hot easily). 
But those two ingredients are unreconciled and to mix them he needs a 
suitable third component... 

5. The burnt omelet. Wolfram has a terrible sore throat, which will prevent him 
from a remarkable success in the karaoke. He decided to call a nurse called 
"travel·lo" (Italian name?). Since for nurses neatness is fundamental, he is 
cleaning his laboratory-apartment. While waiting, he cooks an omelet for his 
throat... 

4.2 Sequels are not a good idea: second season of the videos 

In the following paragraphs, short descriptions of the videos for the second season 
appear: 

1. Love. Wolfram is in love and his hormones level seems to be on a roller 
coaster. He knows that hormones are complex molecules which mainly act 
on his brain, following a mechanism similar to the one used by drugs to 
mimic the connections among neurons… Being in love is like being a 
natural-driven drug addictive? 

2. Soft drinks. Wolfram is worried because he is not able to find where 
bubbles come from in soda drinks and champagne. He is also worried about 
the reason that releases most of this gas suddenly just if the can/bottle has 
been agitated (he has learnt a new word, “nucleation” that can explain this 
phenomena). As a collateral aspect he is trying to understand the reasons 
that create hangover. 

3. Marathon. Wolfram is running and he notices that: (a) he must breathe 
deeper (is oxygen a “must” if we want to obtain energy?); (b) he is sweating 
(what is the advantage, if any, of sweating? Why sweat concentrates in 
some specific areas of the body?); and (c) that his body-temperature is 
increasing (does it means that you have flu while jogging?). 

4. Stiffness. Wolfram is very proud that the evolution has led to a situation 
where stiffness appears once the urgent need of physical activity has 
disappeared (otherwise, you may not survive, what is not a promising 
alternative…). In any case he has heard something about lactic acid 
crystals, but this component crystallizes at -5 oC (is this just another urban 
legend?). 

5. Invisible ink. Wolfram yearns for his school-time, when he used invisible-
ink to send invisible message to his beloved platonic love. With this 
methodology he tried to avoid the enemy intercepting his messages (i.e., the 
teacher, the brown-nosing student, the bullying student). I have to say that 
my intelligence always defeated them, but as they experience the feeling of 
impotence, they use violence (in the form of frequent slaps in my neck…). 

6. Cholesterol. Wolfram has 2,15-dimethyl-14-(1,5-dimethylhexyl)tetracyclo 
[8.7.0.02,7.011,15]heptacos-7-en-5-ol. This is the way scientist refers to 
cholesterol (LOL, WTF, LMAO, OMG, OMFG, LMFAO, ROFL…). If the 
reader does not understand 50% of these abbreviations, please remember 



that GIYF, and use it). By the way, cholesterol is quite similar to many 

religions, there is a good one (LDL, ) and a bad one (HLD, ). 

7. Farts. Wolfram is trying to understand how farts (gases) are produced. All 
our inputs are solid (= food) or liquid beverages. As an expert, he knows the 
two main characteristics of some components presents in farts: odour and 
flammability. He is also worried about the flame colour of farts, but he 
refuses to make a real test given the sensitive area where flames would be 
created… 

The link to the English version of the video is (for more details, please 
see section 5 of this document): 

http://youtu.be/TV2H_FIeLyo 

8. Tobacco. Wolfram is astonished to know that tobacco is the unique product 
for human consumption that is not obliged to include all its constituents on 
the label. After a very basic search he notices that people smoke because of 
the nicotine but that most of the physical problems are due to the tar 
associated with the tobacco. Tobacco producers are very concerned about 
safety, as the design principle for a cigarette is that can be extinguished by 
itself (if you do not breathe through it) to avoid fires (for example, if the 
smoker fall sleep or if the cigarette is forgotten). 

The link to the English version of the video is (for more details, please 
see section 6 of this document): 

http://youtu.be/u34aSe7ZjxY 

Just the last two videos are available in English. The rest of the videos are available in 
Spanish. 

4.3 Let’s leave some footprints in the sand 

In this subsection I will explain the procedure followed to create (and to present) the 
videos. More or less, the structure of each video is: 

- Start with an initial anecdote that stimulates curiosity with a clear link to 
aspects of daily life (boiling eggs, ice-formation, preparation of sauces, farts, 
tobacco…). 

1) Why some frying pans cause items to stick. 

2) Why you cannot prepare salty iced cubes in the freezer. 

3) Which is the difference in preparing a boiled egg at sea level (e.g. 
Tarragona) or at the top of a high mountain (e.g. Everest)? And what 
happens if the egg is prepared at the pressure of the bottom of the sea? 

4) Even if water and olive oil cannot be mixed, how can we manage to 
prepare mayonnaise? Is it a kind of magic? 

5) Where does the gas from Pepsi come from? Is there a maximum 
amount of gas in a can? 

6) How are farts created? Why do some make a noise and others do 
not? Why do some of them have very bad odor whereas others are 
“neutral”? Can they be burnt? 

7) Why we do we have a stitch? Why do they appear the day after and 
not before? Do all animals have the same system? 

http://youtu.be/TV2H_FIeLyo
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8) Why we feel colder on a bike than if we are running, if the temperature 
is exactly the same? Why does a ventilator “cool” down? 

9) Which is the ingredient that causes addiction to tobacco? And why the 
hell is there tar in cigarettes! 

- Then, when curiosity is aroused, we develop a short story with scientific 
aspects embedded that shows how chemistry contributes to the welfare and 
how it helps to solve problems. In this sense, we decided to sacrifice 
thoroughness for the sake of communicability. In the following paragraphs, I 
will answer the question posed previously (question and answers can be 
matched by comparing their numbers): 

1) Fried pans are covered with a very thin layer of Teflon©, a non-toxic 
highly resistant material with a very low adherence (this is probably the 
reason my mom always told me “do not use any metal, use wood or 
plastic while cooking and when cleaning!!!”). 

2) First water is transformed into ice, and therefore the salt is 
concentrated in the remained liquid water, that is located in the upper part 
of the growing iced cube. The unique way to prepare a salty ice cube is 
cooling the overall system almost instantly (using an extremely cold liquid, 
like nitrogen). 

3) The pressure is different in all these locations (Tarragona, Everest, 
sea bed), and therefore the boiling point is also different. But we should 
be careful: lower temperatures mean that we will need more time to cook 
the egg! 

4) To mix these substances (water and olive oil), we do need a third 
component that has to act as a link between them, thus having the 
characteristics of one molecule in one side and the characteristics of the 
other at the other side. That means that the molecule has to be twofold: 
one part with affinity for water while another part with affinity for oil. And, 
of course we have to apply lots and lots of energy, with a vigorous 
agitation. 

5) The gas is dissolved in a pressurized vessel (the can). If unexpectedly 
pressure changes to the atmospheric, the extra gas dissolved leaves the 
liquid suddenly. This may cause problems if there are many locations in 
the liquid where bubbles can be created (microscopic gas bubbles 
created due to previous agitation). 

6) Just a small percentage of fart gases are generated by 
microorganisms. Some sulphur-based components are responsible of the 
characteristic odour, but as 90% of the gases are air, on many occasions 
the odour cannot be perceived. As some of the gases are flammable, 
they can be burnt, if the concentration is within the appropriate limits… 

7) Stitches are created because some muscular fibres are broken due to 
repeated stress actions. They do not appear readily if your fibres are not 
used to tension. Evolutionary laws dictates that stiches become apparent 
once the stress has disappeared, as your survival may depend of it. 

8) The reason that we feel cooler using a ventilator is that the air is 
cooling us. The heat/cold transmission on a highly windy day can be up to 
30 times higher than that in quiet weather conditions. If we are in a liquid 
(water), then the heat/cold transmission is even higher!!! This is the 
reason we always feel cold sea and swimming pool water. 



9) Nicotine is a powerful drug that occurs naturally in tobacco and that 
causes the addictive effect (as with any drug it mimics the structure of the 
neuron transmitter). Tar is not added to tobacco in order to facilitate that 
cigarettes burnt continuously once we light them (this is an urban legend). 
Tar is a by-product of the combustion of tobacco leaves. 

- Finally, we finish with the technical explanation of the enigma. A short 
presentation is attached to each video to help the facilitators to extract some of 
the scientific aspects, and promote open-questions that favour critical 
discussion. The role of the facilitator is to guide students, not transmit 
knowledge to a passive audience. 

5 FACTS OF FARTS 

Medically speaking, flatulencies are "flatus expelled through the anus". This is very 
graphical example of the importance of definitions in science. They are used for 
classification purposes (for example, burps are not a fart that comes out the wrong 
way!!!). The scientific study of farts in medicine is named flatology, so we can talk 
about fart chemistry without any complex. 

In all animals farts are normal, although the amount, frequency and quantity vary 
greatly between individuals. In humans, the values range from 200 to 2000 mL/day 

(with 600 mL as average), and the number of them are 13.6  6 farts/day (5–375 mL 
each).  

No gender differences have been found in the quantity, frequency and/or quality of farts 
(although maybe up to 50% of the population does not agree on this particular issue). 

Something that is not well known is that 90% of fart gases are just air that we swallow 
and which makes its way all through the body and out “through the anus". We are all 
familiar with the first flatulence(s) upon waking-up in the morning (gas moves along the 
guts independently of solids and liquids, and this transit is more efficient in the erect 
position compared to when we are supine…). 

It is also normal that farts have a characteristic smell, although this may vary 
according of the concentration of specific gases. Over 99% of the volume of flatus is 
composed of non-smelly gases (oxygen, nitrogen, carbon dioxide, hydrogen and 
methane, see Figure 3a). The remaining 1% is a combination of volatile sulfur 
compounds responsibles of the particular smell of farts. By order or odorous relevance, 
these gases are: hydrogen sulphide (H2S), methyl mercaptan (CH4S .also known as 
methanethiol), dimethyl sulfide (CH3)2S), dimethyl disulfide (CH3)2S2) and dimethyl 
trisulfide (CH3)2S3). It is known that increased dietary sulfur containing amino acids 
significantly increases the smell. Consequently an odoriferous classification of animals 
can be established: herbivores < omnivores < carnivorous (in this particular issue, 
being a vegetarian is an advantage).  

As you may have noticed, methane and hydrogen are flammable, and flatus can be 
ignited. However to produce methane we need an archea bacterium which is not 
present in all humans (sorry, that means that just 50% of persons produce flammable 
farts: so just 50% of the population can say that his/her farts smell better than yours!). 
A gas mixture is flammable if, and just if, its concentration if between certain lower and 
upper bounds. Those limits are known as flammability limits or explosive limits (lower 
explosive limit and upper explosive limit). For methane, those values are 4.4-5 and 15-
17%, respectively. Except for exceptionally big farts, the appropriate concentration 
conditions are in a region very close to the anus, a sensible area to create a flame. In 
addition, some of the sulfur-containing gases mentioned previously are also flammable. 



Last, but not least, flatus is brought to the rectum by contractions of the muscles in the 
intestines and colon (see Figure 3b). The noise commonly associated with 
flatulence is caused by the vibration of anal sphincters (remember that there a second 
category: silent, but deadly). The sound has a spectrum with strong harmonic structure 
that are multiples of a fundamental frequency (≈ 150 Hz). The sound varies depending 
on the tightness of the sphincter muscle and velocity of the gas being propelled, as well 
as other factors, such as water and body fat. Among humans, flatulence occasionally 
happens accidentally, which is embarrassing... except if you are very talented (there 
have been a few professional flatulists in history, which were relatively famous due to 
performances in theatres).  

Last, but not least, the 2004 Ig Nobel Prize in Biology was for the breakthrough 
research appeared in the paper “Pacific and Atlantic Herring Produce Burst Pulse 
Sounds” (I have to say that the number of citations of this work is clearly higher than 
the average of, probably, 99.9 % of the teaching staff of any Chemistry and/or 
Chemical Engineering Department of any University worldwide: 45 citations). 

 

  

Figure 3. Snapshots of the short video “Farts”, with Wolfram as protagonist: (a) 
explaining the starting lineup of flatus (and its relative importance); and (b) schema of 

the way followed by a fart. 

 

5.1 Side fart-questions 

Some side-questions (related with farts and science) are: 

- In all alcohol burners, the wick is not consumed. The alcohol burns at the 
top, as it goes up over the wick (against the gravity law!!!). There are two 
dynamic phenomena which have to be balanced: the alcohol is burnt (and 
disappears) and the alcohol has to be supplied by capillarity. 

- Flames of farts have a particular color. In fact, all components have a 
particular flame color. This issue is highly related with pyrotechnics, which 
include airbags, ejection seats, battlefield illumination, flares… All those 
topics are really in fashion, and the attendance of the audience is almost 
guaranteed. 

- Given the average number of farts per day per person, assuming an equal 
distribution all over the day, and applying basic probability we can calculate 
the probability that in a classroom, one, two, three, four silent farts are 
released. If they are not silent, the value is deterministic: we just have to 
count them. 



- In history, farting has generated jokes, folklore, etiquette, and a few legal 
sanctions, but little research. In most societies it has been considered as 
disrespectful (the Roman Empire had laws against farting in public places!), 
while in others it was not that embarrassing. 

- Farts appear in literature, mainly in humorous writings (Geoffrey Chaucer, 
Benjamin Franklin, Mark Twain…) or theatre (Aristophanes). The times that 
farts they appear on TV or cinema are countless. 

- There are a few studies about farting and the associated psychological 
aspects. The main findings are that the negative social connotations depend 
on the cultural aspects and, more surprising, that the perception of the 
odour depends if it was released by the same person or from another. 

- Odorous gases have to diffuse, and their relative velocities are highly 
affected by their molecular weight. In normal circumstances, you have 
around 5-10 seconds to quit until your flatus is detected by your colleagues 
(the initial gas velocity can be up to 2.5 m/s). 

6 ARE ALL PRODUCTS BORN EQUAL? TOBACCO IS DIFFERENT 

There are more than 70 species of tobacco which are processed into various forms for 
final consumption (smoking, chewing, snuffing, insect repellent, pesticide…). 
Approximately one third of the adult population use tobacco. Smoking have leveled off 
(or declined) in developed countries, but continue to rise in developing countries. 

Tar content in the cigarettes is not the same than in roads (Figure 4a). Tar in tobacco is 
the resinous partially combusted particulate matter produced by the burning of tobacco. 
Tar causes most of the health effects derived from tobacco. Its effect can be minimized 
thought cigarette filters made of cellulose acetate that retain a certain amount of tar 
and fine particles. 

The addictive alkaloid found in tobacco (nicotine) is well known, but harmful effects of 
tobacco consumption derive from the thousands of components in the smoke, including 
polycyclic aromatic hydrocarbons (such as benzopyrene), formaldehyde, cadmium, 
nickel, arsenic, nitrosamines, phenols and many others. There is strong evidence 
that supports the fact that tobacco is the single greatest cause of preventable 
death globally. Smoking is the major risk factor for heart attacks, strokes, chronic 
obstructive pulmonary disease (including emphysema and chronic bronchitis), and 
cancer (particularly lung cancer, cancers of the larynx and mouth, and pancreatic 
cancer). Cigarette smokers loose in average 14 years of live (Figure 4b). But smokers 
continue smoking anyway. 

Tobacco is the unique product for human consumption that is not required to 
explicitly list its components on the label, although the number of additives 
approved is 599. Products manufactured from dried tobacco leaves include cigars, 
cigarettes, snuff, pipe tobacco and chewing tobacco (in some of them, up to 10% 
weight is not tobacco).  

In general, the smoke released by the cigarette is more dangerous than that 
breathed by the smoker. Have you ever made an examination of a cigarette butt? It is 
not yellow anymore: it is brown due to the substances filtered out! Of course, the 
smoker smokes and also breathes, so smoking is not healthier than being a second-
hand smoker. 

A key approach that makes cigarettes more addictive is the inclusion of reconstituted 
and freebase tobacco, which have been treated with additives to enhance the effect of 



the nicotine on the smoker (that is, most of the nicotine arrives to our lungs instead of 
been burnt). Nicotine has a relatively high toxicity in comparison to many other 
alkaloids (such as cocaine or heroin), as can be seen by the relatively smaller LD50 
value (median lethal doses for 50% of the persons). It is unlikely that a person would 
overdose on nicotine through smoking; overdose requires simultaneous (and 
extensive) use of nicotine patches, nicotine gum and cigarettes! 

Quitting smoke can be achieved with or without assistance (nicotine replacement 
therapy, counselling, computer programs…). Although stopping smoking can cause 
short-term side effects such as reversible weight gain, the mid and long term positive 
health benefits are clearly more important. 

The electronic cigarette is a new product that reduces most of the harmful effects, but 
not to the maximum extent. The cornerstone of the controversy relies on the fact that 
the smoke has particles (if not, it wouldn’t be visible!). The negative effect of these 
particles (PM10, PM2.5…) is widely known in the medical literature. However the smoker’ 
brain wants to perceive the smoke whilst smoking, if not the smoker’s brains will not 
think that he is really smoking and part of the effect of smoking will be lost. Can you 
appreciate this? Smoking is a multisensory task. 

 

  

Figure 4. Snapshots of the short video “Tobacco”, with Wolfram as protagonist: (a) 
explaining the presence of tar in cigarettes; and (b) some of the health problems 

created by the use of tobacco. 

 

6.1 Collateral tobacco-questions 

Some side-questions (related with tobacco and science) are: 

- There are a lot of issues regarding the use of tobacco and the associated public 
health. This problem can be studied from the medical or economical point of 
view. 

- The tobacco industry has a long history of, let’s say in a euphemistic way, 
“suppressing unfavourable results”, which is an ethical problem. In addition, the 
involvement of the tobacco industry in some (positive) studies was discovered 
after searching through documents not “easily available”.  

- The tobacco industry has used a wide variety of media for marketing activities, 
some of them banned in many countries (in particular those related to 
sponsorship of sport events). The marketing activity of the tobacco industries is 



a highly regulated sector: all measures have had extremely poor results. The 
famous slogan (“More Doctors Smoke Camels Than Any Other Cigarette”) can 
be used to start discussion.  

- The survival curves of patients after cancer can be used in mathematics as a 
way to study the influence of several distributions (normal, log-normal, 
Poison…) in the average. 

- Nicotine is distributed throughout the bloodstream and crosses the blood-brain 
barrier reaching the brain within 10-20 seconds after inhalation (which is really a 
fast reward!). As with most drugs, nicotine mimics neurotransmitters and 
increases their levels (e.g., dopamine and the reward circuits of the brain). 

- Lobbying and policy work is a major issue where the tobacco industry has 
obtained (and maintains) its importance, “helping” the legislators to develop 
strategies to obtain “win-win scenarios” (tobacco products have high taxes 
associated). 

- Tobacco has a long history, and can be used as an example of cultural important 
in most cultures (native American, pre-Hispanic cultures, contemporary Europe, 
Ottoman empire, wild-east...) and has been used by a wide variety of activities 
(shamans, doctors, taxation, and even Pocahontas!!!). 

7 TSUNAMI OF DISSEMINATION 

The videos have been widely used. I was clearly overcome by the success of the 
videos. In fact, I was bottlenecking the development of the project. I’m just an associate 
professor with other tasks to perform: the ones that are important and relevant for my 
career, as they are the one accredited by the national quality agency (ANECA) and the 
regional quality agency (AQU), which have a clear bias towards excellence in research 
(measured by the amount of money raised for research, the number of papers in top 
research journals, the number of citations received and the number of prizes and peer 
recognition). According to the criteria used for promotion, dissemination is at the very 
bottom of that list. I do develop a lot of disseminations activities because I want, I enjoy 
and like to. I think it is important. It’s a personal commitment. 

The most relevant activities are summarized (the number of talks given is very high). 
Even the number of events in which the videos had been used is quite high and I do 
not know all of them: sometimes I just realized that some activities have been carried 
out and I knew about them using Google. 

If for whatever reason you are interested in a complete list of the citations for these 
videos, please contact the author. For more information regarding the videos, please 
refer to any of the publications listed at the end of this document.  

7.1 Television 

- “Televisión Educativa y Cultural Iberoamericana” (www.nci.tv), “Asociación de 
las Televisiones Educativas y Culturales de Iberoamérica”. Transmitted as 
weekly series inside “Ventanas a la educación”. April, May and June 2012. 

7.2 Awards and film festivals 

- Official section in “Certamen Internacional de Cortos Científico-Educativos 
ASECIC“ at the “II Festival Internacional de Cine Científico y Ambiental de 
Doñana”. Huelva, Spain, 2013. 

- Official section in “On zientzia”. Bilbao, Spain 2012. 

http://www.nci.tv/


- Official section in “Muestra Internacional de Cine y Vídeo Científico DOCUMEN-
TALES”. Medellín, Bogotá and Cali, Colombia, 2012. 

- Official selecion in “4ª Mostra de Cinema e Ciencia”. A Corunya, Spain, 2011. 

- Official section in “Certamen Internacional de Cortos Científico-Educativos 
ASECIC“ at the “II Festival Internacional de Cine Científico y Ambiental de 
Doñana”. Huelva, Spain, 2011. 

- First prize for the scientific short “Colesterol” in “Ciencia en Acción”. Lleida, 
Spain, 2011.  

- Mention of honour for the scientific short “Amor” “Ciencia en Acción”. Lleida, 
Spain, 2011. 

- Mention of honour for the scientific short “Marathon” “Ciencia en Acción”. Lleida, 
Spain, 2011.  

- Official selecion in “Certamen Unicaja de Cine“. Málaga, Spain, 2010. 

- Official selecion in “Ciencia en Acción”. Granada, Spain, 2009. 

- Official selecion in “festival internacional de televisión de Barcelona”, Barcelona, 
Spain, 2009. 

- Official selecion in “1st Mostra de Cinema e Ciencia”. A Corunya, Spain, 2008. 

- Science Festival of Goteborg. Goteborg, Sweden, 2008. 

7.3 Web series 

- Monthly series at www.tienesquimica.com. 

- Weekly series at the satirical weekly journal at “El Jueves”. 

7.4 Miscellanea of activities 

- “Fem recerca!”, Universitat Rovira i Virgili. Tarragona, Spain, 2012, 2013, 2014. 

- “Química és tot!”, Universitat de Barcelona. Barcelona, Spain, 2011. 

- “Educ@”, Caja de Burgos. Burgos, Spain, 2011. 

- “NEXES”, Universitat Rovira i Virgili. Tarragona, Spain, 2013, 2014. 

- Science day at schools, “Fundació Catalana per la Recerca i la Innovació”. 
Tarragona and Barcelona, Spain, 2009, 2010, 2011, 2012, 2013. 

- “ESCOLAB”, organized by the “Comissionat de Cultura Científica del Institut de 
Cultura de Barcelona”, the “Institut Municipal d’Educació de Barcelona” and the 
Universitat de Barcelona. Barcelona, Spain, 2007, 2008, 2009, 2010, 2011, 
2012, 2013 and 2014. 

7.5 Videos in YouTube 

The videos had been seen on YouTube around 70000 times (May 2014): 5250 for the 
first session and 64400 for the second session. Farts is, by far, the most popular. 

8 INTELLECTUAL PROPERTY RIGHTS 

All intellectual property rights of these videos and the additional material belong to the 
authors, so it is illegal to reuse, forward, transmit, distribute or modify the videos or a 
part of without the written permission of the authors. Despite the provisions of Article 17 
of the Spanish Law of Intellectual Property Rights, the authors encourage any 
person to disseminate the videos as widely as possible, giving proper credit to the 
authors. In 100% of the cases we had agreed (without any cost!). 
If you need a high definition copy of the videos (for an exhibition in cinemas or 
theatres), please contact the author. 

http://www.tienesquimica.com/


9 TO SUM-UP 

Science and engineering disciplines have a clear lack of vocations, at present 
with few students and a worrying future. Chemistry and chemical engineering 
bachelor degrees are at risk. 

The objective of the short videos is to provide an interesting, motivating and attractive 
tool to promote the curiosity of young people, and then, provide technical knowledge to 
clarify concepts. In addition to the videos (=just fun), there is a presentation associated 
with each video to explain in detail the scientific topics covered (=just science). This 
material is very useful in the session that typically follows the presentation of the 
videos. The material is organized as open-questions that favour critical discussion. The 
videos had a very enthusiastic and positive response from all the audiences 
(professors, students, festivals, science workshops, congress communications…). To 
the best of our knowledge, this is the best procedure to persuade the young public, as 
they are very reluctant to enter chemistry/science/engineering. 

All material, in Spanish, can be downloaded at www.etseq.urv.es/wolframio.  

In any case I do appreciate comments, hints, suggestions, tips, hints, jokes, 
reviews about those videos… and I’m open for any collaboration. 

10 ACKNOWLEDGEMENTS (SIZE MATTERS AS IT IS RELATED WITH 
THE FUNDING RECEIVED) 

The author gratefully acknowledge the financial support of the projects CCT003-05-
00262, CCT005-07-00175 and FCT-09-471 (“Fundación Española para la Ciencia y la 

Tecnología” from the “Ministerio de Educación y Ciencia”, Spain). I also acknowledge 
the projects 2008-ACDC-00097 (Generalitat de Catalunya, Catalonia, Spain) and 2008PCR/03 (University Rovira i Virgili, Tarragona, Spain).  

11 REFERENCES 

Bridgeland, J. M.; Dilulio Jr., J. J.; Morison, K. B. The Silent Epidemic: Perspectives of 
High School Dropouts. Washington D.C., U.S.A., Civic Enterprises, LLC, 2006. 

“Ley de la Propiedad Intelectual”, Law 23/2006 published the 7th July, which modifies 
the former “Ley de Propiedad Intelectual”, approved at the “Real Decreto Legislativo” 
1/1996 with date 12 April. BOE 162, 8 July 2006, 25561-25572. 

Wikipedia. 

11.1 Related publications 

“La truita cremada: 24 lliçons de química”, Claudi Mans, Rubes Editorial, Barcelona, 
Spain, 2005 (ISBN 84-931-9701-7). Translation and adaptation: “Tortilla quemada: 23 
raciones de química cotidiana” (ISBN 84-931-9703-3). 

Jiménez, L., Estupinyà, P., Mans, C. “¡Química, naturalmente!”, “Congrés Internacional 
Docència Universitària i innovació” (CIDUI). Barcelona, Spain, 2006. 

Jiménez, L., Estupinyà, P., Mans, C. “¡Química-SI! Utilización de vídeos educativos y 
material de soporte”. “EDUTEC: la educación en entornos virtuales: calidad y 
efectividad en el e-learning”. Tarragona, Spain, 2006. 

http://www.etseq.urv.es/wolframio


Jiménez, L.; Estupinyà, P.; Mans, C. “Wolframio, ¿un tipo con química?” “V Congreso 
sobre comunicación social de la ciencia”. Madrid, Spain, 2007. 

Jiménez, L.; Estupinyà, P.; Mans, C. “Teaching chemistry has to be tedious, boring and 
monotonous?” International technology, education and development conference 
(INTED2007). Valencia, Spain, 2007. 

Jiménez, L.; Sans, C. “Wolframio, un tipo con química. Segundas partes nunca fueron 
buenas”. “Congrés internacional de docència universitària i innovació” (CIDUI). Lleida, 
Spain, 2008. 

Jiménez, L. “Wolframio ¿Un tipo con química? Segundas partes nunca fueron buenas”. 
Concurso de Clips educativos (EDUCLIP). Barcelona, Spain, 2009. 

Jiménez, L. “Wolframio ¿Un tipo con química?” “1r Simposi d'Innovació Educativa” 
(INNED1). Barcelona, Spain, 2009. 

 


