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ABSTRACT 

Laser holographic techniques are used to observe and measure the liquid droplets (film drops) 
produced by air bubbles bursting in both seawater and distilled water. Film drop aerosol 
production is found not only to be a function of parent bubble size but also of the type of water 
(sea or distilled) in which the bubbles burst. For bubbles in the diameter range of about 4 mm-
10 mm, fewer but bigger film drops are observed for the distilled water sample. Furthermore, 
the mass of the droplets produced per bubble is found to be greater for bubbles that burst in 
distilled water. In general, the film drop size range shifts towards larger sizes as the diameter 
of the parent bubble is increased. The largest drop sizes measured are 680 µm in distilled 
water and 500 µmin seawater for a 10 mm bubble. These values happen to be much greater 
than those hitherto reported. 

1. Introduction 

The liquid droplets produced by air bubbles 
that burst at the surface of the sea are known to 
play a major role in the formation of marine 
aerosols (Woodcock, 1952; Blanchard, 1963, 
1983; Monahan, 1986). At the surface of polluted 
rivers and lakes, these droplets also serve as 
vehicles for the transfer of various chemical 
substances into the atmosphere (Blanchard and 
Syzdek, 1972; Blanchard and Hoffman, 1978; 
Wallace and Duce, 1978). In general, the bursting 
of an air bubble at a water surface produces two 
families of liquid droplets with physically distinct 
origins and characteristics which permit their 
classification as either film drops or jet drops. 
The film drops are created very early in the 
bubble breakup process from the shattering of 
the liquid film which constitutes the bubble cap, 
and are mostly too small to be visualized by the 
naked eye or ordinary photographic techniques. 
The jet drops, on the other hand, are produced 
much later from the disintegration by instability 
of the liquid jet that rises from the bottom of the 
collapsing bubble cavity, once the hemispherical 

dome disappears. They are relatively bigger in 
size (about ro the diameter of the parent bubble) 
and less numerous. In fact, their number never 
exceeds 8 or so for sufficiently small bubbles. 
Unlike the jet drops, the number of film drops 
produced per bursting bubble is still an unknown 
(increasing) function of the parent bubble size. 

In 1986, Resch et al. (1986) using a holographic 
imaging technique succeeded in visualizing for 
the first time the various stages in the breakup of 
an air bubble at an air-water interface. In that 
paper, the authors were able to detect and 
measure all the film drops greater than about 10 
µm in diameter (for bubble diameters of 4, 6, 8 
and 10 mm) and presented tentative drop count 
histograms for a few bursting bubbles in each size 
range. However, in order to gain a broader 
insight into the role of the film drops in the sea­
to-air exchange of particles, it is necessary to 
obtain statistically significant data on their size 
and mass distributions. 

Such data will provide useful background in­
formation for a realistic modelling of the trans­
port dynamics of the droplets in the marine 
atmosphere. On the other hand, film drop aerosol 
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