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Abstract 
In order to produce toners that are capable of providing 

metallic sparkle and effect, a number of obstacles have to be first 
overcome. Since having static charge is an important requirement 
for toners, it is not practical to use conductive metal flakes in 
metallic toner formulations. This difficulty was overcome by using 
mica or similarly based interference pigments. These non-
conductive pigments not only provide a large flat reflective surface 
but can be coated with inorganic and organic coatings. By 
controlling the thickness of the high refractive index inorganic 
coating over the mica flakes, the color of the reflected light 
changed and can be utilized to enhance the metallic sparkle. 

These toners can be produced by minimizing the shear 
conditions in the extruder during the compounding of the toner 
components. These can be created by optimizing the compounding 
temperature, screw configurations, molecular weight of the toner 
resin etc. By imposing a convergence on the toner melt at the die 
exit and by controlling the draw ratio of the melt slab after the die 
exit, the pigment flakes can be forced to align in the process 
direction. The resulting toners have a flat shape as a consequence 
of the internal structure formed during the melt processing step. 

Due to the large size of the pigment flakes in the finished 
toner, and its shape, these toners are capable of providing 
remarkable sparkle and metallic effects. These toners produce the 
metallic effect by themselves but alternatively they can be placed 
over or under other color toners to generate many interesting 
effects that were not possible before. A method of measuring the 
sparkle in metallic images is also described. By measuring color 
properties at various angles, “Flop Index” can be calculated and 
used to quantify the extent of metallic effect. 

Introduction 
Over the years, many attempts have been made to print 

metallic effects using dry electrophotographic toners. But despite 
many attempts to produce metallic toners in the past, most of these 
efforts have not been succesful. Several disclosure have been made 
describing different methods of producing metallic toners in which 
the metal flakes have been first treated and used as pigment flakes 
[1]. In another disclosure, the treated metal oxides particles are 
attached to the outside surface of the toner in a separate processing 
step [2]. Most of these attempts have only provided insufficient 
metallic effects. So there is still an existing and unfulfilled need to 
produce toners that are capable of producing metallic appearance 
or sparkle. 

In order to produce a toner that is capable of producing 
metallic effects, there are several hurdles that need to be overcome. 
These include: 

 
• Electrical conductivity of pigment 
• Size of pigment 
• Reflecting surfaces/planes in pigment flake 

• Orientation of pigments 
• Manufacturing process to produce such toners 

In order for a toner to function properly in an 
electrophotographic process, it has to be able to sustain an 
electrical charge for development and transfer etc. Metallic flakes 
can perform well in inks but when these flat flakes are used as 
pigments in toner, the electrical conductivity of such pigments 
becomes an issue. To overcome this difficulty the metal flakes are 
often coated with a non-conducting inorganic coating or an organic 
polymer resin. These attempts to coat the metal flakes, however, is 
only able to provide marginal benefits. Most of the metal pigments 
flakes are not mechanically strong and readily break-up during the 
manufacturing process. As pigment fractures, it exposes the 
conductive core which immediately affects the toner charge. Also, 
some coatings, especially polymeric types, can separate from the 
surface as a result of the elevated temperatures necessary in the 
melt compounding processes used in toner manufacturing. Any 
exposed surface of a conductive metal flake can not only reduce 
the charge of the toner, they can often cause charge injection when 
exposed to high electrical fields. A metallic toner that exhibits 
adequate charge/mass, may become conductive when present in the 
high electric fields that are encountered during a converging nip 
transfer. 

 

 

Figure 1: Scanning Electron Micrograph of a fused toner image containing 
leafing type metallic flakes 

The use of metal or metal oxides flakes has been described in 
the literature for their use as metallic pigment in toner applications 
[3]. In addition to the various drawbacks described previously, the 
use of some metal powders also poses severe safety hazards. Many 
of the metal oxide powders are quite suitable when non-contact 
fusing methods are used. These metal flakes are typically treated 
with various low surface energy organic coatings which allow 
flakes to migrate to the surface upon heating and leaf them together 
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during the manufacturing process. The image fixing can also be 
adversely affected as the pigment concentration is raised. 
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