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The Strange Color
Abstract

We have discussed some electronic configurations and atomic spectrums in chemistry
class. Although there were a few beautiful spectrums in textbook , but it’s difficult to understand.

So we made a simple spectroscope by ourselves to observe spectrums of different light source
and color solution . After some observation we have found some problems below
(1) Why the spectrum of color solution is band spectrum , but the spectrum of
permanganate ion (MnO: ) like line spectrum ?
(2) MnO:« (deep purple) and Mn*" (pink) , their color are different very much. Is
it because of the lone existence and binding with oxygen atom of manganese
ion?
(3) Additionally CrO:* (yellow) ~ Cr.O7 (orange) ~Cr'' (deepblue) - Are
their color’s difference same as MnO: and Mn*" ?

In order to solve it , we started to do the reasrech. We tested different methods much time to
record . Finally , We found a good method . That’s placed a grating in front of the digital camera len
to take single slit diffraction spectrum pictures in the dark space. Additionally we used
spectrophotometer to measure the visible light absorption spectrum. We compared and matched with
single slit diffraction spectrums and visible light absorption spectrums. Then we found the intense
color of MnOs  due to charge transfer in reference book.

€

¥
[ MO ) ] [ M 07)0 ]
( ground state ) (excited state )
How about color’s difference between CrO> ~ Cr07* ~ Cr’group and MnO» ~
Mn’" group? We guess they had the same result . We can find the Amwof CrO  ~ Cr.O7 is larger
than Cr’" from the absorption spectrum. But the observation from naked eyes was inverse .

This is owing to our vision is more sensitive to blue color.

Refer Table 1.



Experimental observation

Use spectrophotometer to observe single slit diffraction spectrum:
@ from luminous body of different light source.
] @from nonluminous body light pass through color inorganic
ion solution.
Take picture simulating simple
spectroscope in the dark space
| I
Result  |g Search suitable method
i to take picture.

Present problem

(1) Why the spectrum of color solution is band spectrum , but the spectrum of
permanganate ion (MnO: ) looks like line spectrum ?

(2) MnO: (deep purple ) and Mn’" (pink ) ,Their color are different very much. Is it

because of the lone existence and binding with oxygen atom of manganese ion?
(3)Additionaly CrO#~ (yellow) ~ Cr.O7  (orange) #1Cr'" (deep blue) » Are
their color difference same as MnO: and Mn*" ?

Explain ﬁ

Compare the result of reference <
paper and experiment.
A
\4
I Design of experimental procedure I
Qualitive a‘n(a«l%is Quantitalesis

Determine the single slit diffraction Measure absorption spectrum
spectrum - using UV-Vis
@ visible light pass througth different spectrophotometer :

color solution @ different color solution.
@ different length of visible light @ dilute the intense color

pass througth color solution

Table 1: Rearch Process
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