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tatic charges cause a number of problems in

production opcrations and in custorer applica-

tions, including sparks chat damage products

or ignite solvent vapors, sheet sticking, dusc ac-
traction, and clectrical shocks. One effective strategy for
solving these problems is to design products that do not
accumulate stadic. For example, mecallized films rarely
have stadc problems because che metallized layer is elec-
trically conductive, and it dissipates static charge.

Antistatic layers or coatings come in two flavors: con-

ducave layers and charge control layers. Each type of
antistatic layer has advancages and drawbacks as sum-
marized in Table I. Of course, any product design that

Table !l
Materials for

Conductive Layers

Resistivity Range | Candidate Materials Relative
Cost

10+ to Additives to polymers | Lowest
10t1z2 (/o before casting or

extrusion; water-based

coaling containing salt
10+8to Conductive polymers | Middle
10+11 Q/°
106 to Conductive libers Highest
10+8 /@ or palymers

Table II summarizes the broad range of materials
available to make conductive layers or coatings. For
layers wich resistivities in the 101 0 10+72 /0 range,
additives arc available that may be combined with the
polymer before the film is casc or extruded. These ad-
ditives migrace to the surface of the polymer to provide

Antistatic Layer Comparison

conductivity. Water-based coating containing salts are
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includes an addirional layer. coaring, or additive will
have a higher cost. The design challenge is to achicve
satisfactory static performance ac an acceprable cost.

Staric charge is a problem when there is too much.
Conductive layers dissipate charge before there is
enough to cause a problem. The static performance of
a layer is derermined by its surface clecrrical resistivity,
which has units of vshms per square (£2/¢). Typically,
the surface resistivitics of conducdive andistaric layers
are in the range 1046 1o 1042 {2/9, which is an ex-
ceedingly large design range. A key question is: “Whar
is the maximum allowable resistivity for my product?”™
The answer depends on two chings:

P Sensitivity | How sensitive is your product to
static? To keep stacic low for critical applications,
lower resistivities are needed.

> Speed | Whac is your line speed or process speed?
Processes with higher speeds require lower resistivities.

Conductive Layers Charge Control Layers | among che first and oldest anastaric layers. The electri-
Operating principle | Dissipates static Minimizes static charging al CAO“dUCf'V'“CS of films W"b poly nier ﬂdd'f'V‘S or
) - = coatings wich sales rely on moisture in the air. So, these
Materials Polymeric additives, salts, con- Surfactants, charge = 5 ‘ : 1
ductive polymer, fibers & particles | control agents layers dbe Serisitlve {oahangosum bumidine
il L 9 For layers with resistivities in the 108 co 10+ Q/¢
Implementation Additional layer or coating Additive to existing range, clecrrically conductive polymers are available.
layer or coating Finally, for layers with resistiviries in the 1076 10 108
Location Surface layer or internal layer Must be a surlace layer | /¢ range, clectrically conductive fibers or parricles
RH sensitivity High for ionic conductors, Minimal are needed. If color is not important, a coating loaded
kv Tor slactronic condkictoss with carbon particles can be an ¢ffective and inex-
—_— 5 . pensive ancisaaric layer. For cransparent layers, carbon
PioeEsssenstialy | Lo erior»mance 'S nanotubes are cmerging as a good choice.
MRS REEhE The rrend is clear. Higher conducrivity cosrs more.
Cost Higher Lower The location of the conducrive layer within a multi-

laycr product is important. The firse choice is o lo-
cate the conductive layer on the surface. Touching
the surface with a grounded conducror dissipates
static, and the resistivity of the surface layer is easy 1o
mcasure for quality assurance. The conductive layer
also may be an internal layer. Surprisingly, good static
performance is achicved even wich no elecirical path
to ground. For example, resin-coated paper praducrs
generally have good sraric performance tha is pro-
vided by the conductiviry of the paper core. However,
internal conducrive layers have caused sheet sticking
fatlurcs in sheeting operations and in customer appli-
cations. To avoid these problems, the resistivity of the
internal layer must be well conerolled.

Product may be designed wich antistatic layers o
provide good static performance. Conductive anti-
static layers work by dissipating clectrical charge.
The clectrical resistivity of the conductive Iayer can
he varied over a broad range to achieve good perfor-
mance ac an acceptable cost.
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