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A painting has arrived at a local museum for a new exhibit.

To make sure the painting is genuine, a sample of the paints from the painting is sent to a

laboratory for analysis.

The laboratory uses thin-layer chromatography to compare the sample of the paints from the
painting with some paints used in 1849 and 1973.

The chromatograms are shown below.
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Look at the chromatogram for the sample of the paints from the painting.
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(i) The red, blue and yellow paint from the painting are dissolved in different solvents, X, Y

and Z.

The results are shown below.

Solvent used

Y

z

Paint
colour

Red Red solid left in tube

Clear red solution

Clear red solution
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Blue solid left in tube

Clear blue solution

Clear blue solution

Yellow

Yellow solid left in tube

Clear yellow solution

Yellow solution with some

yellow solid left in tube
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Which solvent, X, Y or Z, should the laboratory use for the thin-layer chromatography?
Explain why this would be better than the other solvents.

Solvewt Y | becanse €ur solwhes/paimls to dravel wp the TLC , Huy all [2]
need Yo be soluble / able o dissolve, W Solved not predi pitage .

(i) Scientists use R; values to compare the different spots on the chromatogram.
Calculate the R; value for the red paint in the sample of paints from the painting.

distance travelled by the substance
Use the equation: R; = distance travelled by the solvent

Give your answer to 2 significant figures.

4

——

= 033 .
S|

(b) The laboratory think that the painting was completed in 1849.
Is the laboratory correct?

Explain your answer.

No becouse +Hua poSWiov of e spots on TLLC modkehes wix 1]
paivts  used wn 433 . 2 difterent compound 1S presedt
bue pamt ualike fhe blue pamt used in \g4Qq (which is a pure substance)
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