
T
here are many synthetic polymers available today, 

each with its own unique properties. Some are more 

impact-resistant than others, some have more UV 

resistance, and some bend more rather than break. Anyone 

starting a custom plastic injection molding project should 

have initial discussions with their injection molder about 

material options, in order to choose the most suitable mate-

rial with the properties needed for the function of the parts.

One aspect of polymer characteristics that doesn’t always 

get the consideration it deserves is the addition of colorant. 

Believe it or not, there is a whole scienti昀椀c body of knowl-
edge about the ways in which adding color to plastic can 

a昀昀ect the behavioral properties of the plastic. This paper 
takes a high-level look at some of the di昀昀erent, and surpris-

ing, ways colorants can have an e昀昀ect on plastics.

Compatibility

When developing a colorant package for any polymer, it’s 

very important to consider the compatibility between the 

chemistry of the polymer and the chemistry of the colorant. 

Some of the compounds in colorants can break down the 

chemistry of the polymer and weaken its original proper-

ties, like impact-resistance. The high heat used in injection 

molding can also in昀氀uence the degree to which the colo-

rant a昀昀ects the polymer. The colorant itself must also be 
capable of surviving the high processing temperature. And, 

a certain colorant may a昀昀ect one polymer di昀昀erently than 
it does another based on temperature, despite being chemi-

cally compatible. It’s also worth noting that the interaction 

between a polymer and a colorant can also be a昀昀ected by 
other additives. For example, a polycarbonate otherwise 

una昀昀ected by a colorant may have a di昀昀erent reaction to it 
when a 昀氀ame retardant is added to the PC.

Amount of Colorant

The property retention of the polymer is also a function of 

the amount of colorant incorporated into it. If you think 

of colorants as contaminants, the more you add, the more 

negative impact it can have on the plastic. Adding 1-2% of 

a colorant is usually harmless, as long as the compatibility 

issues mentioned above don’t come into play. As colorant 

levels rise, the greater the chance that the plastic properties 

will shift.

Di昀昀erent Colors, Di昀昀erent Properties
“Molecular weight” and “crystallinity” are factors in the 

equation, but in layman’s terms the bottom line is that dif-

ferent colors can a昀昀ect a polymer in di昀昀erent ways. For 
example, transparent colors can be made with dyes which 

are potentially less impactful on the polymer structure than 

the pigments used in opaque colors. Pigments are made of 
particles, and the size of those particles can impact the per-

formance of the material. Molding the same part in di昀昀er-
ent colors can actually result in di昀昀ering part dimensions, 
which can be important if very tight tolerances are critical.

Method of Colorant Incorporation
There are several di昀昀erent methods of coloring plastics, in-

cluding masterbatch, compounding, surface coating and dry 

blending. They each have their advantages and disadvan-

tages and vary in cost, color consistency and other factors. 

The coloring method used can in昀氀uence the mechanical 
properties of the plastic. For example, in the masterbatch 

method, pellets of natural color are blended with a “master-

batch” of pellets with a high pigment content. Since most 

polymers do not tend to mix well with other polymers, care 

must be taken to ensure material compatibility, or the blend 

can cause problems.

In summary, the e昀昀ect of colorants on injection molded 
plastic parts is more complex than we think, and it’s not 

usually at the top of the list of considerations in planning an 

injection molding project. But it is important, and needs to 

be addressed at the material selection stage.
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