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Color wheel showing:

1) Colorsthose arecomplementary to each other. If
polymer absorbsgreen, you will seeit as
complementary color (red);

Polymer Science Department . )
2) Thewavelength range of each color. Sinceenergy is
College of Staten Island inver sely proportional to wavelength. Colorswith
shorter wavelength have higher energiese.g. violet
(C3 CUNY) has greater radiant energy in comparison tored.
-

Step 1. Sample Preparation for Polymerization

Use pipetteto add several drops of monomer solution
on apieceof filter paper, and then dry it to form thin
colorlesscoating of crystalline monomer, which is
ready for polymerization

,

Blue Color
Planar and Compr essed

2 Partly polymerized PP4ABCMU
Conjugated backbone polymer

3 Deeply polymerized PPABCMU
Highly conjugated backbone polymer

Slightly heat theblue colored coating of PPABCMU.

A blueto redirreversiblecolor changetakesplace.

The solid solution (A) isdestroyed. The polymer chains
arereleased. Now the dislodged polymer (B) chainsare
of astretched and deformed conformation.
p-Electronsaremoving over 10to 20 repeat units. The
polymer molecules absorb at shorter wavelengths and
appear red.

Heat thered colored coating to above 145 °C,
the coating will turn to

Above 145°C, the hydr ogen bonds among the
polymer chainsbreak, and the backbone rotates
along thesingle bonds, thusacquiring a nonplanar
conformation, and the polymer appears

Upon cooling to room temper ature, the hydrogen
bonds arereformed, and the polymer chains
return totheplanar conformation and hence
recover ther ed color.
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Figure 1. Structures of diacetylenes and
their polymers: A, Monomer; B,
Polymer; C, Overlapping of the =
orbitals of the conjugated backbone. In
some cases the backbone can acquire a
butatriene structure

Figure 2. Hydrogen bonded conformation
of urethane substituted polydiacetylenes

Figure 3. Some important conformatior
of urethane substituted polydiacetylene.
Backbone: central zigzag line; hydroge
bonds: two vertical dotted lines; side
groups: horizontal solid lines;
substituent Y heavy dots



