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p. 51-2 
Alfred Nobel’s brother and several others killed in an explosion at their laboratory in 1864.  

They had been producing nitroglycerin illegally within the city limits of  Heleneborg (a 
district of Stockholm, Sweden). 

Ascanio Sobrero [Turin] invented/discovered nitroglycerin ca. 1847.  [Sobrero was so scared of 
the substance and its instability and power that he kept it a secret for over a year. Alfred 
Nobel studied with the same person, Théophile-Jules Pelouze, that Sobrero studied under.] 

p. 53 
Sulfuric acid: burn sulfur and Potassium nitrate (salt peter) and allow the “fumes to be absorbed 

by water.”  originally called oil of vitriol.  [notice that this is 2/3 of the recipe for 
gunpowder.] H2SO4 

Nitric acid: heat sulfuric acid with more saltpeter added.  a.k.a. aqua fortis.  It could dissolve 
most metals, notably not gold. HNO3 

Glycerin: [glycerol=glycerin C3H5(OH)3]: this is a byproduct of soap production… yet another 
use for ashes.  [Recall that soap is a combination of lye and some sort of fat… resulting in 
soap and glycerin which may or may not be fully removed from the finished soap-product.] 

 
Sobrero mixed 1 part glycerin with 2 parts sulfuric acid and 1 part Nitric acid at a temp. below 0º 

C.  
C3H5(OH)3 + H2SO4 + H2SO4 + HNO3 = C3H5N3O9 

 
A yellowish oil settled on the bottom of a container containing this mixture. 
Nitroglycerin: C3H5N3O9 
 
One drop was heated and it exploded, sending glass shards all over, hurting several people.   
Sobrero also noted that it was very poisonous… he tasted it and got violent headache and accute 

pains.  
 
[Nitroglycerin also degrades over time and becomes even more unstable.  ] 
 
p. 54 Horrible test on dog. 
 
Nitroglycerin corroded metals and was unpredictable, sometimes exploding, and other times just 

burning.  Much more powerful than gun powder. 
The search was on to stabilize this very powerful substance. 
A similar substance, gun cotton, produced by soaking cotton/wool blend in mix of sulfuric and 

nitric acid.  Also very explosive and very unstable.   
 
Neither substance could be safely stored, moved, or detonated. 
 
p. 55  
Originally Swedish, the Nobel family made its money on arms manufacturing in Russia in the 

1830/40s.   
Young Alfred clearly very smart, but a bit sickly. 



1850s, Crimean War – papa Nobel’s underwater mines (gunpowder bombs) were sucessful and 
made him a lot of money but the end of the war was the end of that source on income.  Father 
and sons intrigued by nitroglycerin, but couldn’t tame it. They experimented with detonation 
ideas and mixtures, etc. 

Alfred continued to experiment with nitro and gunpowder combinations… eventually getting a 
predictable detanator using a little gunpowder to ignite a sealed container of nitro.   

 
p. 60 
Nobel eventually settled on a similar to Forsyth’s use of mercury fulminate to detonate 

gunpowder percussively in a gun, Nobel used mercury fulminate to detonate nitro.  A fuse set 
off the mercury fulminate which set off the nitro.  A chain reaction of sorts. 

He submitted his patent proposal in 1863.  Alfred was didn’t fully realize how unstable nitro 
was.. thinking that since it only burned when exposed to fire that it was not so crazy.  What 
Alfred didn’t fully realize was that the mixing process in the production was a very 
dangereous task.  If temperatures exceeded some critical value, it would explode, and the 
mixing of sulfuric and nitric acids resulted in a lot of heat.. so the mixers had to be very 
attentive.   

 
Alfred had secured financial backing and was producing large quantities of nitro in 1864 when 

his laboratory blew up.  Alfred and his father paid some fines and got away without any 
murder charges being filed. 

p.62 
The explosion was actually good PR for the power of nitro [acc. to Bown] 
Alfred set up production on a barge.. a floating factory that could move whenever the locals got 

nervous.  Alfred Nobel had an international explosives company. 
p. 63 
Gun powder explodes in slow motion as compared with nitroglycerin which was not only 

quicker but also much more powerful. 
Nitro was too quick to be used in firearms.. it would explode the barrels.  It was ideal for 

demolition and blowing things up.  “Nobel’s Blasting Oil” became an international best seller 
and the made tons of money.   

p. 64 
Alfred a bit strange. Fantasized about a “suicide emporium” where people could off themselves 

in a beautiful environment.   
Bad childish temper.  Not very happy.  Driven, smart, extremely motivated.   
 
The problems with his “Blasting Oil” became more apparent when they had to deliver product 

over longer distances.  He knew that he needed to set up producers for distant local 
markets… he had to act fast to get these set up before pirate producers figured out how to 
duplicate his product.   

 
Partnered up with German company and started large manufacturing business that could ship 

anywhere.  
Nitro packaged in zinc canisters [odd, since nitric acid eats zinc?] and then packed in sawdust 

padded crates.  Alfred packed suitcases with samples and sold it all over Europe. His product 
was clearly very effective. 



p. 66 
People didn’t fully appreciate its unstability.  It seemed quite safe when handled properly.  But 

unbeknownst to anyone, the stuff aged catistrophically.  As it aged, it got more and more 
unstable.  Also, the the canisters leaked due to the corrosive nature of the substance.  When 
relatively fresh the stuff seemed very stable. Stories of people throwing it around and 
chipping quantities from frozen samples [freezing point is ca. 55º F], and using it to oil boots 
in one story.  

Less funny stories include miners using a canister as a football and it exploded, killing one.   
A misplaced piece of luggage containing nitro was forgotten in a hotel in NYC.  It started to 

fume and stink and a porter dragged it out to the street where it exploded a 4’ deep hole in the 
pavement.   

A steamship blows up, killing 28, part of an insurance scam gone bad. 
Old container blows up in Australia, killing 12. 
Another steamship in Panama, 60 dead. 
San Francisco docks… 10 dead, windows blown out in 1/2 mile radius.  [Almost exactly the 

distance from here to the Path station.]  A horrible description from the SF paper on the body 
parts found all over the place.  

 
Nobel’s German factory blew up.  Another blew up in Norway.  Nitro and Nobel were getting a 

bad name… and laws were enacted forbidding transportation and even posession of it.  
Railroads and ships refused to carry it.  But uses in war were still good business.  

 
Chapter 4: Construction and Destruction [The next chapter is on military applications] 
p. 72-75 A short history of mining techniques leading up to the use of explosives. 
Ancient mining: fire to heat rock face… then water to rapidly shrink the rock causing cracks… 

[Bown quotes Agatharchides for all his ancient mining stuff.  His account of 
the Ichthyophagi and of the mode of working the gold mines, has been 
copied by Diodorus (iii.12-18). See Safari book mark for link. 
http://penelope.uchicago.edu/Thayer/E/Roman/Texts/Diodorus_Siculus/3A*.
html go up one level for contents… and go to next page to get the rest of this 
entry.  A good project might be to compare this description to that of 
Agricola’s De re metalica descriptions.] 
 
p. 76 
By 18th c. gunpowder mining had replaced fire mining.   
Early fuses: straw with gunpowder inside or goose quills filled with gun 
powder. Recall that mine lights were torches and candles.   
p. 77 
The accidental detonation of gunpowder from candles and torches was 
largely solved by the invention of the safety lamp by Sir Humphry Davy and 
the safety fuse by Bickford (standard movie black powder fuse.) 

 
 

 
 
 
 



 
Basically an oil lamp with a screen-shade. Davy figured out that a screen (metalic gauze) of a 

particular dimension would not allow an open flame to ignite mine gasses like methane but 
still allowed oxygen to continue the combusion of the oil-wick.  (The heat of the flame was 
dissipated by the screen to a point below the combustion temp. of methane or similar gas.) 
The increased use of the Davy safety lamp may have actually led to an increase in mining 
accidents as it opened up mines that had been previously been abandoned due to gas 
explosion issues.  [trivia- these mine gasses were called firedamp or minedamp.]   

 
p. 77/8 
Explosives also used to dig canals and tunnels. 
Erie Canal: from Lake Erie to Albany: 585 miles.  Largely blasted.   
 
Big problem was that gun powder couldn’t effectively break up hard rock.  You couldn’t pack 

enough into small cracks to really do the trick.  Mines were just blowing up huge quantities 
of powder to break up hard rock and the return was not good.   

 
Nitroglycerin seemed like God’s answer to this problem. [The problem of industrial greed. More, 

more, faster, faster.] 
 
Estimated that nitro is 7 times more powerful than gunpowder.  
 
p. 80 
Alfred Noble saw that he needed to develop a solid form of nitroglycerin for safer transportation 

and hopefully a more stable form.  He mixed nitro with all sorts of things…  
The story goes that a worker dropped nitro on some clay and it was completley absorbed to good 

effect.  Nobel denies this serindipitous discovery and claims a more scientific approach… but 
whatever the story… he figured it out.  Nitro and clay made a plastic explosive solid.   

p. 81 
Actually the clay was a particular variety… but whatever. 
75% nitro and about 25% clay.  Very stable.  Called it “Dynamite.” 
The putty was shaped into sticks and wrapped in stiff paper.. sized for mining bored hole 

applications.  It was only 5 times rather than 7 times stronger than gunpowder… but it was 
much much safer than nitroglycerin and much easier and safer to use.   

Dynamite was relatively safe to transport and detonate and store for long-ish periods of time.  
This was hugely successful.  Dynamite took over the market entirely.  Nitro was a thing of 
the past [except for the fact that it was an ingredient in dynamite.] 

Alfred worked all the time and then some. 
1867 he produced 11 tons of dynamite. 
1868 he produced 78 tons. 
1869 he produced 185 tons. 
1874 his factories produced 3,120 tons. 
His factories spread all over the globe. 
 
Alfred continued to refine his product and make varieties suited for specific applications. 
p. 83 



Chemists and Nobel started to look into stabilizing nitro with something other than just dead 
weight. 

 
Nobel cuts himself while working and applied collodion to the injury as a bandaid.  This was a 

standard topical dressing in his day. It was rubbery and flexible, and therefore an ideal 
protective coating to an injury.   Long story short: he used it to make “blasting gelatin.”  Both 
the collodion and the nitro were explosive and the material was flexible and useful in funny 
shaped spaces.  Also resistant to moisture and worked underwater.  Very powerful, great for 
hard rock blasting.  Relatively safe. 

 
 

aside:  collodion.. dissolve cellulose nitrate in ether and alcohol. used it to cover cuts. It hardened 
into a protective shell that stuck to the skin and covered the wound. 

Collidion was also used to make some of the first artificial (non-ivory) billiard balls.  Only 
problem was that they sometimes exploded.   

 
p. 84 
Mining had been revolutionized.  Coal was easily mined along with all sorts of other quarrying.   
Also gypsum and limestone made cement that much more available.   
Seismic geology. 
building demolition 
canals 
p. 85 
Bown adds that with all this power came huge numbers of deaths and environmental damage.   
p. 86/8 
Tells story of the Saint Gotthard Massif tunnel.  10 miles long. Constructed in 1870s.  Virtually 

slave labor.  277 died during construction.   
Trip from Lucern to Milan went from 27hrs to just 5+.   
pp. 89-90 
Blasting rocks out of East River / Long Island Sound to clear it for safer shipping in 1876.  48k 

lbs of dynomite and blasting gelatin. 9 years later 283k lbs were used to further clear the 
channel.   

p. 91 
The subriver Severn Tunnel under the Severn river in England.  4.5 miles long.  Dynamite fumes 

were a big problem in this project as was flooding.   
p. 92 
All these late 19th-c. and early 20th-century tunnel blasting projects continued to kill and maim 

many many workers.   
 
p. 93  
Suez canal is 100 miles long. Constructed between 1859 and 1869.  It was blasted mostly using 

gunpowder, but in the last few years it used dynamite, speeding up the final stages. 



 
 
 
 
 
Corinth canal blasted between 1881 and 1893.  259’ deep gorge cut through 4 miles of rock.  
  

 



 
 
The ancient Greeks made what was called a Diolkos which was basically a paved road with a 

huge rolling platform which could either be used to portage the entire boat from one side to 
the other or it could be used to simply transfer the cargo from a boat on one side to a boat on 
the other side.  It started up sometime around 600 BC. 

  



 
The construction of the channel. 

 



 



p. 93/4 
Panama canal: 51 miles long.  Ca. 30,000 died in construction, mostly from malaria and yellow 

fever [malaria… mal aria… bad air.]  .  Started 1882… numerous problems… finished 1914.  
Millions of tons of dynamite.   

NYC subway system 
London Underground 
Mt. Rushmore 
Hydroelectric damn projects 
railroad tracks 
[It is interesting how there is continually a balance between acceptable deaths and the magnitude 

of construction.  Dynamite may have been safer than gunpowder or nitro and it speeded up 
construction thereby minimizing the risk to workers.. but the magnitude of projects kept 
rising and as such, deaths due to construction if anything went up, even though the 
explosives were safer and the speed of demolition was faster.  In the 70s and 80s they used to 
promote the idea of how computers would raise efficiency and that we would reap the 
benefits because we’d have more time on our hands to raise our kids or read books or just 
sleep.  What happened?] 

 
Bown states it like this, “Human life… ranked third behind money and time.”   
 
Chapter 5: The Great Equalizer 
p. 97 
 
Bell casting tech. applied to casting cannons with trunnions (the pieces that allow a cannon to be 

mounted to a cart or other holder). 
….. 
p. 110 
Chinese govt. limited gun availability. The enemies to China in the Early Mod. period were 

Mongols and the like, people without any access to firearms and thus Chinese forces didn’t 
need firearms (so states Bown).  This also allowed the Chinese govt. to keep control over a 
vast area and population because military commanders didn’t have overwhelmingly powerful 
troops who could potentially turn on the govt.  This, of course, made China vulnurable to 
invasion by outside forces who did use firearms… eg. the First Opium War of 1839-41/2.   

 Opium had been introduced into China in the 7th century. By the early 18th century opium 
addiction had become such a severe problem that the government tried to prohibit trade in it. 
[This was partly a result of the “Rites Controversy.”] The prohibition was a failure. When the 
British discovered the value of the opium trade in 1773, they determined to benefit. The 
Chinese paid the British for the opium, and the British in turn used the money as part 
payment for goods bought from the Chinese. 

In 1839 the Chinese government made a concerted effort to suppress the opium trade. All the 
opium warehouses in Canton were confiscated. This serious effort, followed by a minor 
military incident, led to hostilities. In February 1840 the British sent an expedition against 
Canton. 

The conflict, in which the more powerful British were victorious, was ended by the Treaty of 
Nanjing, which was signed on Aug. 29, 1842, and a supplemental treaty of Oct. 8, 1843. 
These treaties provided for payment of an indemnity of 21 million dollars by the Chinese, 



cession of five ports for British trade and residence, and the right of British citizens in China 
to be tried in British courts. It was at this time that Britain gained control of Hong Kong. 

 
Thumbnail: British had opium from their colonies in the Subcontinent.  They had a market for it 

in China.  China didn’t want their population wasting away so opium was outlawed.  Brittain 
annoyed because of loss of business.  They invaded (in part using steam ships and advanced 
fire arms).  Overwhelmed port cities in China.  Took Hong Kong.  China forced to smoke 
opium.   

 
 
 

 
Chapter 7: The Guano Trade  [Read at the same time as Romero-NYT-GuanoPeru.pdf.  This is 

on the modern harvesting of guano from the same islands that were descimated back in the 
mid-19th century.] 

 
Guano Islands (Annexation) Act of 1856 
About 100 islands were claimed as U.S. territory under this act… of these only a handful remain 

U.S. territory… here are the major ones…. 
 
U.S. Islands still held under the Guano Island Annexation Act of 1856 (Lincoln suspended it in 

1863).   
 
Of the Midway Islands (near Hawaii), basically all of them: Baker Island (1857), Howland Island 

(1857) (Where Amelia Earhart was trying to go in 1937 when she disappeared), Jarvis Island 
(1858), Johnston Atoll (1858), Palmyra Atoll (1862), Kingman Reef, Midway Atoll.    

 
In the Caribbean, Navassa Island (1858), Serranilla Bank, and Bajo Nuevo Bank.   These three 

have rather complicated legal status.   
 
Here is the actual act: http://www.law.cornell.edu/uscode/48/usc_sup_01_48_10_8.html 
 
 

 
Chapter 8: The Profits of Dynamite 
p. 175 
Nobel’s prizes. 
He felt that war would kill itself once devastation could be realized on a vast scale.  He appears 

to believe that he was helping the world get rid of war, by making killing more efficient.  
[Will the wonders of human rationality never cease?]  More evidence that intelligence does 
not imply morality. 

 
 

Ch. 9 Battle of the Falklands.  incipit p. 185… 
 



 
The German battleship, Gneisenau. 

 

 
This is probably the painting to which Bown refers.  I couldn’t find an author. 

Called the Battle of Coronel 
 



 
This is probably not the painting that Bown refers to on p. 185.  [Bown doesn’t identify it at all.]  

… or that could be the Gneisenau in the background.???. This is of the battle that avenged 
the battle from Nov. 1 that Bown describes.  This would be the Battle of the Falklands. 

 



 
This shows the HMS Invincible, picking up survivors of the Gneisenau, in Dec. 1914. 

 
Von Spee, the admiral of the German fleet, was on a mission to raid French and British ships 

carrying nitrates from Chile.  Adm. Craddock, commander of a British squadron, was under 
orders to attack German ships.   

 
The German battle group of 4 ships was superior in all catagories to the 4 [5 if you include the 

Canopus, which held way back in the first battle in Nov. 1] British ships.  
The first engagement on Nov. 1, sunk 2 and severely damaged the other 2 British ships.  

Craddock was killed.   
Spee and his men were hailed as heros. 
Spee knew his victory would be avenged with much greated force.   
p. 191 
Shipping was almostly completely halted by Spee and he was ordered home to get resupplied 

and repairs.  These steam engined battle ships needed fresh coal ca. every week if they were 
active.  They travelled with “collier” ships filled with coal… but these were slow boats.   

p. 196 
Von Spee cruised in to the Falklands, hoping to capture them… but a British squad was there and 

that was the end of Spee and all but one of his ships [which was later polished off]. 



 
This victory for the Brits, ensured their dominance over nitrate trade and allowed them to cut off 

nitrates to Germany.   
p. 198 
Germany was hugely dependent on Chilean nitrates, much more than the U.S. or France, or UK.  

Shutting off their supply was a big deal.  
WWI was the beginning of explosive warfare.  Mortars, bombs, mines, bullets… all required 

nitrates.   
The Brits were not well prepared either.  They had chronic shortages of nitrates the early war 

years.  This new type of war ate through nitrate supplies in very short order.  The British 
shortage of explosives for war led to a change in govt… and Churchill eventually headed the 
Ministry of Munitions.   

p. 202 
German stockpiles in Chile were confiscated, [bought from Chile, actually].  U.S. and Britain 

flooded the market with these extremely cheap confiscated nitrates and the market price of 
nitrates plumeted because traders thought that there was a flood of product on the market.  
This made the war efforts very happy.   

p. 204 
Caliche had to be processed to become usable nitrates… this required coal… which the brits 

supplied (sold to the Chileans) and the Brits then exported the Chilean nitrates.  Chile was 
flush with money and built all sorts of large scale projects.. they were as addicted to the 
foreign investiment as the foreigners were to the nitrates.   

 
Everybody realized that they were horribly dependent on Chile and a synthetic form of nitrate 

was dreamed about.  But it was no easy undertaking.  Germany, most of all needed to find a 
new source of nitrogen. 

 
Chapter 10: Haber 

 
p. 207 
Haber: very well educated… a bit artsy… very competitive… driven 
Won Nobel in Chem. in 1919. 

 



Studied with Bunsen: who pioneer in photo-chemistry.  Also worked all over arsenic chem. 
ca. 1854/55 Bunsen and Desaga used coal-gas supply for lighting as a fuel for a laboratory 

burner… by allowing the gas to mix with air prior to combustion… attained high heat, low 
luminosity and low soot.   

 

 

 
Different flame types of Bunsen burner depending 
on flow through the throat holes (holes on the side 
of the Bunsen burner -- not to be confused with the 
needle valve for gas flow adjustment).  
1. air hole closed (Safety flame)  
2. air hole half open  
3. air hole nearly fully open  
4. air hole fully open (roaring blue flame) 

 
p. 210 
While on a tour of American chem. … he saw the electric arc process for ammonia synthesis in 

Niagara Falls [good source of cheap electricity.]  Ammonia is NH3 
Nernst, Mr. Thermo, called Haber out on some theoretical issues. Haber was at first devastated, 

but then motivated.   
Haber constructed iron canister 30” long to withstand high pressure and heat and valves that 

could also operate under such extreme conditions.   
Hydrogen[I assume dihydrogen] and N2 were pumped into the chamber and heated by a nickel 

heathing coil and pumped/mixed around. This super heated mixture of N2 and H2 were then 
released onto a catalyst.  They then cooled rapidly and formed powdered ammonia. 

Haber then experimented with different ratios fo H and N and different catalysts and temps and 
pressures.  Their goal was as low a pressure and temp as possible, so as to be economically 
practical.   

Haber found uranium to be the most suitable catalyst.  It both worked in lower temps and it 
yielded more ammonia in the process.  

In 1909 Haber [and his team] put on a demo for BASF’s scientists, Bosch and Mittasch. The 
problem was to make it all work on a large industrial scale.  

p. 213 
The search for synthetic nitrogen fixation was a major research goal as of 1915.. the Chilean 

supply couldn’t last forever.   
As of late 19th c. there were 3 promising ways to fix atmospheric N.  
 

1. cyanamide process- high heat requirements –  
N2 + calcium + heat for a few days= cyanamide 

  
Notice that the H2NCN is usually written as CN2H2, but the N is actually fixed and not 

dinitrogen.  Cyanamide was a nasty skin irritating powder and didn’t apply easily to soil 
and had to be processed further.  The heat requirements were huge.  Not very efficient 
solution. 

 



2. electric-arc process [like lightening] – N2 and O2 subjected to electric arc = NO (nitric 
oxide or as Leigh prefers, Nitrogen monoxide.)  [NO is highly reactive and rather nasty 
stuff acc. to Leigh.] This NO is then converted into Nitric Acid.  This process, again, took 
way too much energy to be economically viable.  Only caught on near hydroelectric 
projects, where electricity was abundant and cheap.  

 
3. collection of ammonia by-products from coking [cooking] of coal.  When coal is coked (as 

in the process to produce coke or coal gas, which was popular back then [sans oxygen] it 
realeases ammonia gas (NH3). This was then converted into ammonium sulfate 
[(NH4)2SO4], and then into nitric acid [HNO3]using the Ostwald process.   [Ostwald 
process oxidized ammonia (heated it in presense of O, a.k.a. burnt it) with a catalyst like 
platinum/rhodium… this yields NO (nitrogen monoxide or nitric oxide), which is then 
oxidized again yielding nitric dioxide… this is then basically mixed with water and a 
dilute nitric acid is produced.  This can be distilled to get stronger acid. 

 A big limitation on this process was simply coal.. there wasn’t enough being coked and 
the yield was not that great.   

 
p. 216 
The Haber process: 

 
 



N2 from the air and H2 from water or methane, they are compressed to between 150 and 300 
atmospheres and heated to ca. 550º C in the presence of a catalyst and ta-da – ammonia gas.  
The high pressure was the new tech.  The high temp-pressure creation of ammonia was not 
new, but with Haber it became much more efficient and practical.  

p. 217 
The next problem was to scale up Haber’s equipment to industrial size.   Enter Bosch. 
By 1913 a Haber-Bosch plant was up and running and it produced ca. 36k tons of ammonia 

which converted to ca. 7.2k tons of N for fertilizer.. then the war broke out. 
They built more and more plants and improved the process and really geared up for the war 

effort.   
p. 218 
There used to be a historical theory that Germany didn’t declear war until they knew they had the 

Haber-Bosch process ready for munitions production and the Ostwald process was ready to 
go, but this is not really the case.  The Haber-Bosch plants extended their supplies, they 
weren’t the backbone of N supply.  By 1918 H-B process accounted for 50% of nitrogen 
compounds produced in Germany.   

p. 220 
Similar plants were actually set up in the U.S., in Muscle Shoals, Alabama, during WWI, but 

these plants were not up to German standards and didn’t supply consequential amounts of N.  
U.S., Brit, and Frog attempts were not successful.. they didn’t have the right catalysts or the 
technical know-how to do the high heat and pressure process.  

 
p. 220 
Nobel awards were cancelled (1916 and 1917) during part of WWI (generally dated 1914-18).  

Haber got the first one in chem after they started up again… in 1919. Bosch later awarded a 
Nobel in 1931 for his expanding Haber’s original idea.   

Haber’s prize very controversial… not even awarded by King of Sweden…but more under the 
radar.   

1911: Haber headed up Kaiser Wilhelm Institute in PHysical Chemistry and Electrochemistry in 
Berlin.  When WWI broke out, many of the workers there went to war.  Haber was denied 
when he volunteered.  … but soon thereafter his institute was given a war effort task: develop 
gasoline with a low freezing point, and develop a chemical agent to clear trenches of people.   

Chlorine gas had been experimented with by the Russians… but the gas sank into the snow and 
was only released when the snow thawed.   

p. 223 
In 1915 Haber set up the first German chlorine gas assault in a battle situation.  Wind was a 

problem and they didn’t generally favor Germany on the western front.  Some of Haber’s 
colegues hoped it would fail since it would was scary stuff.  Haber, on the other hand, [pulled 
out Nobel’s logic] and felt that gas warfare will quicken the war and in the scheme of things 
save lives overall.   

 
 
p. 223  How does chemically projected bits of lead differ from chemically indused lung damage? 

[I would tend to start with the idea of aiming.] 
 
The test use in 1915 Ypres. 



6000 man-sized canisters… 168 tons of chlorine gas… released sumulatniously… 
 

 
A poison gas attack using gas cylinders in World War I. 

 
Some French troops burried their faces in the dirt… About 15k casualties with about 5k dead.  

The Germans claimed only about 150 causalties from their own gas and about 12 dead.  
These numbers are not reliable. 

Haber was promoted and put in charge of the gas warfare program. 
p. 225 
Allies and Germans alike embrased gas warfare.   
As gases and deployment improved… so did gas masks. 

 
Assorted gas masks used in WWI. 

 



 
wiki sidebar 
A total 50,965 tons of pulmonary, lachrymatory, and vesicant agents were deployed by both 

sides of the conflict [WWI], including chlorine, phosgene and mustard gas. [Bown claims 
that 125k tons of gas were deployed] Official figures declare about 1,176,500 non-fatal 
casualties and 85,000 fatalities directly caused by chemical warfare agents during the course 
of the war. [Bown claims 1.3 million casualties and 91k deaths.] 

 
 

 
 
 
 

 
Gassed Australian soldiers at an overcrowded aid post near Bois De L'Abbe, in France after the Villers-

Bretonneux battle of 1918 in World War I. Picture: AUSTRALIAN WAR MEMORIAL 029314 
-May 1918. The eye bandages indicate that a blistering agent such as mustard gas was used. This gas 

was named for it's similarity in both faint smell and color to mustard. 
 
Leigh points out that gas warfare was so despised and feared that they were not deployed in 

Europe in WWII.  But they have been deployed since… 



 
Effects of chemical weapon used by Sadam Hussein against Iran in the 1980s. 

It’s hard to aim gas, even harder than aiming explosions.   
Iran was extremely angry with the West because of its military and industrial support of Iraq’s 

chemical weapons program.  Dutch, German, French, and American companies all helped 
Sadam Hussein build them and when he launched them on Iran and even his own people, the 
Western Democracies initially turned a blind eye [pardon the pun].  What the Iranians often 
forget to mention is that they were shooting at Iraq with American made weapons bought 

through European or even [possibly] Israeli middlemen.  To make matters even more 
complicated, the U.S. became worried when Iran started to win the war.  As a result, the U.S. 
started selling weapons to the Iraqis too.  The U.S. saw this as a win-win situation back in the 

1980s… not so much now.   
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p. 225 
Haber’s name became synonomous with Gas Warfare. 
Haber claimed that death is death, whether by gas or by splinters of shrapnel. 
p. 226 
Haber’s wife: Clara Immerwahr, a well educated chemist in her own right ended up being 

Haber’s translator and assistant.  Within days of the Ypres gas attack, Clara killed herself.  It 
is usually assumed that she was disgusted by Haber’s activities.  Haber didn’t miss a beat and 
kept on working. 

 
p. 227 
Bown claims that history is written by the victors… I claim that propoganda is written by victors 

and the vanquished too. 
 
Gas warfare at the time was considered by many to be cowardly and inhumane.  [Yes… and it is 

good at a dinner party now?  Isn’t any cause of death from a distance cowardly and 
inhumane… or from close quarters?] 

p. 229 
Haber continued at the Kaiser Wilhelm Inst. into the 20s. One of his projects after the war was 

the extraction of gold from sea water.  Sounds like desparet alchemy to me. 
Germany owed huge amounts of money in war reparations to the countries that they demolished.  

This project didn’t amount to anything and the German economy collapsed and with it the  
Weimar Republic… and in its place rose the Nazis. 

p. 230 
1933 Haber was told to fire all Jews in his employ.  He retired instead. 



Haber has converted to protestantism earlier, but his heritage was Jewish. 
 
He moved to Cambridge… wrote to Einstein claiming to feel more Jewish than he ever had…  
Died while vacationing in Switzerland in 1934. 
His Nobel prize was for fertilizer, not poison gas.  It was considered a partial solution to global 

hunger.  [Much like the paperless office, or the leisure time that computers and robots would 
give people, the solution to global hunger was met by making more people to feed.] 

 
  

 
 



 
 



 
 

p. 232 
Chile’s economy tanked when the Haber-Bosch process was taken to large scale all over the 

world. 
Bown ends this chapter stating that the Haber-Bosch process disentangled “farmers and 

warriors” from the need to extract nitrogen from raw material deposits like Chile.  What he 
doesn’t mention is that the Haber-Bosch process requires heat and pressure, and these don’t 
come from nothing… oil and gas! 




