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Bonus Question # 2.
If you were to crystallize all of the salt in the oceans, how many individual grains of salt would you have? By "grains", I mean the tiny pieces of salt, like what you put on French Fries.

Data:

Volume (approx) of salt water in the world:  12,800 x 1000 Km3.

Average concentration of salt in oceanic water:  35,000 ppm

Density average of salt water in the earth’s oceans: 1.025 g/ml

Weight (grams) of 1 grain of salt (given by website):  2.165E-3 g.

Calculations:

Amount of saltwater:  12,800 x 1000 km3= 1.28E7

Conversion into Liters:


1.28E7 km3 x 1000 m3 = 1.28E10 m3

1.28E10 m3 x 1 L / 1E-3m3 = 1.28E13 L saline water.

Mass of saline water:


M= D x V= 1.28E16 ml x 1.025 g/ml = 1.312E16 g. 

PPM translation:


Parts per million = (mass of component / mass of solution) x 106
Thus,


Mass of component = (PPM x mass of solution) / 106

Mass of component = (35,000 ppm x 1.312E16) / 106 = 4.592E14 g 

The mass of a solid block of crystallized salt taken from all the earth’s oceans is approximately 4.592E14 grams.

And finally, how many grains of salt:


# Of grains = mass of component / mass of salt grain


# Of grains = 4.549E14 g / 2.165E-3 = 2.12E17

The number of grains of salt if we were to crystallize all the earth’s salt water is 2.12E17. 

