Bicarbonate Soda (baking soda) Vinegar Water Rocket

What you need to build your rocket:
Rocket (basic design):

1 x empty 710 ml Plastic Pop Bottle (washed)

3 x unsharpened pencils with erase or 6mm ¼ inch) wooden dowel 150mm (6 inch) in length

1 x 250mm (10 inch) length of duct tape

Fuel:

1 x Cup of water

½ x Cup of white vinegar

1 x paper towel approx 150mm (6 inch) square

1 x tablespoon of bicarbonate soda (baking soda) 

a few drop of food coloring

Launch Pad:

1 x timber approx150mm (6inch) square 18-20mm (¾ inch) thick

1 x 32mm 1 ½ inch screw

1 x wine bottle cork

Lets build:

· Screw the screw all the way through the center of the timber, then screw the cork onto the exposed screw. This will be the launch pad.

· Take the plastic bottle turn upside down and tight fit onto the cork.  The cork should be a perfect tight fit in the bottle opening. If not you can add some duct tape around the cork or if to tight light sand the cork with sand paper.

· Then take the 3 pencils (erase on the timber) or dowel set on the timber against the bottle and attach evenly around the bottle with the duct tape – this will give the rocket legs or fins (you can make fins but keep in mind they will get wet on take off and damage easily on landing) – your rocket.

Pre flight:

· Take the paper towel and spread out measured bicarbonate soda in a line and wrap like a burrito wrap (spread In a line, roll up once the fold ending in towards the centre then continue to roll up the paper towel)

· Remove the bottle from the launch pad and add measure water & vinegar (option - a few drops of food coloring for affect.)

Launch countdown:

· For the launch this will need to be done by and adult, time is of the essence so make it quick. Take the vinegar water mixture in the bottle insert the paper towel bicarbonate soda wrap quickly fit the cork launch pad upside down on the bottle. Turn it upright while giving it a quick shack and place it on the ground. Then leave the rocket and walk away at least 3-4 meters always facing the rocket and wait.

We have lift off:

When the bicarbonate soda is mixed with the vinegar, a chemical reaction takes place There’s a lot of bubbling and foaming! The bubbles and foam you see are filled with carbon dioxide gas (CO2) that’s being released by an acid/base reaction. Vinegar is acetic acid dissolved in water and bicarbonate soda. When you close the bottle with the stopper in this case a cork, you prevent the CO2 from immediately escaping the bottle. This causes a rapid increase of pressure inside the bottle. The pressure eventually gets to the point that the stopper can no longer contain the gases and – WHOOOOOOSH! – the stopper and the contents of the bottle explode through the opening. It doesn’t take long to get there, either. 

As the contents of the bottle shoot downward, the bottle itself shoots upward. How does that happen? This is a demonstration of Newton’s Third Law of Motion: for every action, there is an equal but opposite reaction. The initial action is the rush of material and force out of the opening going one way pushing hard against the air behind the bottle. The reaction is the air pushing back with the same amount of force going the other way. The bottle is thrust forward as the rushing foam and gas shoot backward. Gas takes up 1000 times more space than the same mass of liquid or solid.

Safety always: 

· This rocket is loud, messy and flies far!

· Only launch the rocket in an open outdoor space, making sure everyone is standing far enough not to be hit by the bicarbonate soda and vinegar explosion.

· Be careful not to push the bottle on to tightly to the launch pad (cork) as this can be dangerous due to the C02 gas build up or to little for that matter.

Questions:

1. What changes would you make to build a rocket that flies farther?

2. Launch your rocket with the same amount of vinegar as before but with a small amount of bicarbonate soda. 

Describe what happens.

3. Try different ratios of vinegar bicarbonate soda to launch rocket.

Which ratio worked best? 


Which worked the least?

4. Would a big bottle work better or worse than a small bottle?

5. At what point, do you think the bottle rocket is moving fastest?

