Conclusion and discussion 

(1) Explain why the flame the flame test rod, must be cleaned by concentrated hydrochloric acid but NOT other solvents.

   Actually, in this experiment, concentrated hydrochloric acid is used to convert to any impurities left on the rod to chloride. Hence, the chloride tends to be more volatile and this will speed up the cleaning process (i.e the cleaning process is mainly due to the burning out of the substances left on the rod.) Therefore, other solvents, like sulphuric acid, nitric acid cannot be used as they have not any chloride ions, in which achieve to speed up the cleaning process.

   Likewise, concentrated hydrochloric acid can be used to clean as it possess chlorine ions.  
(2) From your observations in this experiment, what generalization can you make about the positions of the flame color producing metals in the periodic table.

From the observations, the color of the metals in the upper left color of periodic table has lower energy. (I .e red is the visible color having the lowest energy.) Conversely, the color of the lower left position of periodic table has higher energy. (i.e purple is the visible color has the highest energy.)

(3) By referring to your observations and results in this experiment, discuss whether you can identify a metal present in an unknown sample by the flame test unambiguously.
   From the observations and the results, some of the samples are difficult to be determined, such as lithium, calcium and strontium, both are in red. Besides, the flame color of barium and copper are in green. Although they can be classified by different intensity, it is ambiguous to determine which metal.

(4) Suggest another method, which is more specific than observing the flame color by naked eyes to identify a particular metal in a sample from its color.
   To determine a particular metal in sample, it can be achieved by the following way:

   First of all, the sample is heated at high temperature or in discharging lamp (make it to be excied), and then the spectrum obtained is analyzed, it will be then possible to identify the element(s) present. These line spectra enable us to identify the metals in the sample as each element emits a unique line spectrum.     
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