Carbon in the atmosphere exchanges regularly with carbon in the biosphere and carbon in the oceans.  With 750 billion metric tons of carbon in the atmosphere and an annual exchange with the biosphere and oceans equal to 200 billion metric tons, an average atom of carbon spends only about 3.6 years in the atmosphere before it exchanges into the atmosphere or biosphere.  We can think of this as the average residence time for a carbon atom in the atmosphere.
Perhaps the more important question is: if we add carbon to the atmosphere by increasing the rate of inflow faster than we increase the rate of outflow, how long will it take to remove the additional carbon and for inflow to once again equal outflow?  We are currently putting a large amount of carbon into the atmosphere by burning fossil fuels and we want to know how long it will take before this extra carbon is removed from the atmosphere and redistributed among the terrestrial biosphere, the oceans, and, eventually, the earths crust.
The figure below shows how a large amount of carbon (or any smaller portion of that large amount of carbon) added to the atmosphere would be reduced over time.  The added amount is about what would be expected if we continue to rely on fossil fuels as an energy source until known supplies were exhausted.  Because this change represents added carbon, the zero line represents the current value.  About 50% of the added CO2 would be removed from the atmosphere after 50 years, and about 80% of it would be removed after 400 years, but for a carbon input as large as I have assumed, removal of all of the remaining 20% would have to rely on geological processes operating over long time periods. 
For smaller amounts of added carbon, all points on the curve would move closer to zero, rates of decrease would not be quite as much, and the net effect would be to return to present (zero, or no-change) values more quickly, but the general shape of the curve would be similar.
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