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Buoyancy is a property that greatly affects us and is a daily occurrence in our lives. Even though it is a very prevalent thing in our world many people have questions regarding buoyancy. Why did the Titanic first float and then sink? Why does a helium balloon first float then sink? These questions can be answered quite simply but are better explained in depth. 
People often ask, “Why did the Titanic sink?” A better question would be, “Why did the Titanic  float?” It was made mostly from iron and steel. The ship was filled with heavy objects, like furniture, gym equipment and automobiles, the anchors alone weighed approximately 62,000 pounds! Steel has a density of about eight times that of water, so why would a ship made of steel not sink immediately? This is because the ship was mostly filled with air. The ships designers knew air has a density of about one-thousandth of water, therefore, the average density of the ship was less than the density of water. That’s why the ship floated, it was lighter than the water.
Of course all this changed when the Titanic hit an ice burg that cold Sunday in April. When the ice burg tore a hole in the ship, water flooded into the bottom, replacing the air within the ship. Suddenly the combined weight of the steel and things that filled the boat became denser than water. It is for these reasons that the Titanic floated then sank.  The ideas used in the Titanic example, applies for any type of boat. Weather that boat is double the size of the Titanic, or a small little row boat. As long as the buoyant force is lighter than its surroundings it will float. 
Often times we receive balloons filled with helium for special occasions. The balloons are nice and buoyant for the first couple of hours but the next day they begin to look deflated and hang low to the ground. 

The reason that the balloons floated in the first place has to do with buoyancy.  If the helium plus the balloon is lighter than the air it displaces, the balloon will float in the air. Helium is lighter than air (it weighs 0.1785 grams per liter) and just as the heaviest things will tend to fall to the bottom, the lightest things will rise to the top. 
If you were to fill a plastic soda bottle with helium and another with air, the one filled with helium would weigh a gram less than the bottle with air. It doesn't sound like a lot, but that's usually why blimps and balloons are big, the one-gram difference really adds up in large volumes. Helium balloons follow the same principle as you do when you float in the water; the law of buoyancy. If the water you displace weighs more than you do, you will float. 
Helium balloons, after a while, start to lose their buoyancy and look as though they are deflating. This is because of something called effusion. Effusion is the escaping of the tiny helium molecules through the rubber material making up the balloon. The balloon has tiny holes in it, which over time, allow the light helium molecules to escape. This means there are less helium molecules inside the balloon, causing it to deflate. 
I kept in mind many of the ideas thus far, when constructing a hot air balloon in physics class. The balloons we constructed in class were crude examples of the properties used to keep real hot air balloons aloft. Using tissue paper we constructed sufficient chambers that would trap enough hot air to lift and keep the balloon aloft for a few moments. By heating up the air inside the balloon we made it less dense that its surroundings. The balloons were able to float for a short while but because of the material we used and there designs hot air escaped quickly, causing the balloons to sink. Real hot air balloons are able to stay afloat because there is a constant flow of hot air into the balloon chamber. Not only this but the materials that they use to create hot air balloons are less pores than tissue paper. 

