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Coming to Understand Simple Combinations
You have seen evidence that two volumes of hydrogen gas react with one volume of oxygen gas to produce water. The claim that two particles of hydrogen combine with one particle of oxygen to form water only works if we assume that each volume of gas contains the same number of particles. Yesterday, you drew the combination of hydrogen and oxygen following Guy-Lussac’s ideas. 
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In the early 1800’s, Guy-Lussac combined many other gases. He experimented with the formation of hydrogen chloride, ammonia, and carbon dioxide. During these experiments, he noticed a pattern: When two different gases combine, they do so in simple volume ratios. 
In one experiment, Guy-Lussac combined one volume of hydrogen and one volume of chlorine gas. Predict the possible products and resulting formula. 
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In another experiment, Guy-Lussac saw that one volume of nitrogen combined with three volumes of hydrogen to produce ammonia. Predict the possible products and resulting formula.
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Remember, Dalton disliked the idea that equal volumes contain the same number of particles, because he could not understand how the density of water could be less than that of oxygen. Experiments in science can often produce results that are difficult to explain. The case of Guy-Lussac and other scientists who experimented with combining gases were just that. They produced results that were difficult to explain; both Dalton and Guy-Lussac could not reconcile the results. Now let’s see if, in small groups, you can explain the results. 
