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Gradually, over a period of a century or so, stratospheric ozone should recover. However, it 
was a close call. Had Joe Farman and his colleagues from the British Antarctic Survey not 
persevered in making their measurements in the harsh Antarctic environment for all those 
years since the International Geophysical Year 1958/1959, the discovery of the ozone hole 
may have been substantially delayed and there may have been far less urgency to reach 
international agreement on the phasing out of CFC production. There might thus have been a 
substantial risk that an ozone hole could also have developed 

in the higher latitudes of the northern hemisphere. 

Furthermore, while the establishment of an instability in the Ox-ClOx system requires chlorine 
activation by heterogeneous reactions on solid or supercooled liquid particles, this is not 
required for inorganic bromine, which is normally largely present in its activated forms due to 
gas phase photochemical reactions. This makes bromine on an atom to atom basis almost a 
hundred times more dangerous for ozone than chlorine. This brings up the nightmarish 
thought that if the chemical industry had developed organobromine compounds instead of the 
CFCs - or alternatively, if chlorine chemistry would have run more like that of bromine - then 
without any preparedness, we would have been faced with a catastrophic ozone hole 
everywhere and at all seasons during the 1970s, probably before the atmospheric chemists had 
developed the necessary knowledge to identify the problem and the appropriate techniques for 
the necessary critical measurements. Noting that nobody had given any thought to the 
atmospheric consequences of the release of Cl or Br before 1974, I can only conclude that 
mankind has been extremely lucky, that Cl activation can only occur under very special 
circumstances. This shows that we should always be on our guard for the potential 
consequences of the release of new products into the environment. Continued surveillance of 
the composition of the stratosphere, therefore, remains a matter of high priority for many 
years ahead. 

 

 

 

http://nobelprize.org/chemistry/laureates/1995/crutzen-lecture.pdf


Lucky escape 
Fred Pearce 

Članek iz revije New Scientist (21. julij 2001) 

We are all lucky to be alive. If industry had used bromine instead of its close relative chlorine 
in aerosols and refrigerants, we would have had something far worse than an ozone hole. The 
entire upper atmosphere would have lost its ozone by the mid-1970s, Nobel prizewinner Paul 
Crutzen told the conference. 

We may not be so lucky next time. Crutzen warns that the early signs of other environmental 
catastrophes could be going unnoticed. 

Crutzen of the Max Planck Institute for Chemistry in Mainz, Germany, won a Nobel prize in 
1995 for his pioneering research into how chlorine burnt a hole in the Antarctic ozone layer in 
the 1980s. We were lucky to escape far worse, he says. Bromine would have done the job 
much more quickly and thoroughly. 

Chlorine compounds need ice particles to destroy ozone in large quantities, which is why 
ozone holes have appeared over the Arctic and Antarctic at the end of each winter. "Bromine 
doesn't need ice particles," he says. 

We are increasingly likely to be wrong-footed by environmental catastrophes, says Crutzen, 
because scientists studying the atmosphere tend to ignore unexpected observations. 

The researchers often throw away data that does not fit the predictions of their models, he 
claims. "That is very dangerous. Such data is often the most important. They threw away the 
first data on ozone holes," he says. 

The destruction of the ozone layer was a classic case of an unforseen environmental disaster. 
The holes appeared where ozone destruction was least expected. "What else waits for us 
round the corner?" he asks. 

Crutzen says most models of the atmosphere ignore the biggest pollution danger—what effect 
the massive burning of tropical forests and grasslands is having on atmospheric chemistry. 

Some 9 billion tonnes of biomass is burnt each year, he says. Biomass fires started 
deliberately to clear land are causing near-permanent smogs that spread out from Asia and 
Africa, smothering much of the Indian Ocean, says Crutzen. 

The smogs contain high concentrations of ozone and soot, which absorb different 
wavelengths of light and much of the Sun's heat. This could upset the climate and might 
damage the Asian monsoon. 

Typically, this pollution prevents 10 to 15 per cent of solar radiation from reaching the 
surface of the land and ocean. "We found thick brown smog 4000 metres up in the Himalayas, 
over the Maldives in the Indian Ocean, and widely across south and east Asia. "We were 
shocked," he says. 

"Most studies have neglected this," Crutzen complains. The biomass smogs could also use up 
hydroxyl, the chemical that cleans pollution out of the atmosphere. Most of the hydroxyl in 
the atmosphere is generated in tropical regions. 

http://www.newscientist.com/

