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Table II summari£cs the brlXld rangc of m:Hcrials
available to make conductive layers or coatings. For
bycrs with resistivities in the 10,·1 t to 10. 12 01° T3.ngt:,
additives arc available that may be combined with the
polymer before the fi Im is cast or l'Xtruded. ThC$C ad­
d.itives migrate to the surface of the polymer to provide
conductivity. Water-based cwting containing SJIIS arc
among the first :md oldl'St antistatic layers. The electri­
cal conduct ivit ics of fil ms with polymer add itivcs or
coatings with salts rely on moisture: in the :lir. So, thl'Se
layers arc sensitive 10 changes in humidiry.

For layers with resistivities in the IO·s to 10' II D./o
rdnge. electrically conductive polymers art" avajl.ablc.
Finally, for Llyers with resistivities in the 10.(' to 10. 8

0/° range, dccrricaJly conductive fibers or p:micles
are needed. If color is nOt importanr. a coaling loaded
with carbon panicles can be an crfcclivc and incx­
pensive anri."tatic layer. For transparent byers, carbon
nanorub~·s arc cmergi ng as a good choice.

The trend is delr. Higher conductiviry COStS more.
The location (lthe conductive laycr within a multi·

layer producr is imporr:mf. The (j m choicc is to 10­
c.ltC the conductive layer on The surface. Touch ing
rhe su rF.Jce with a grounded conductor dissipates
static. :md The re.~istiviry of the surF.:!ce layer is C::lsy to
measure for quality assurance. The conduCtive layer
also may be an interna I by{". Surprisi ngl)', good static
pnformancl' is 3chiel'eJ even with no electrical p:lth
ro ground. For example, rcsi n-co~Hed paper products
generally have good sraric performance rhat is pro­
vided by dl(· conductiviry of the paper core. However,
internal conduCtive layers have ClUSt-d shect ~ticking

F.:!ilures in sheeting opera [jons and in customer appl i­
c.ltions. To avoid thC<i(" problems. the resistivity of the
inrernJllayer must be well controlled.

Product may be dcsignd with anristJtic layers (0

provide good static performance. Conductive anti­
static I:lyers work by d issipat ing electrical charge.
The electrical resistivity of the conductivl' byer C;l n
be varied over a broad range to achieve good perfor­
mance J( an acceptable cost. ll1IB

Materials for
Conductive Layers
Resistivity Range Candidate Materials Relative

Cost

10~tt to Additives 10 polymers Lowest
10+t2 !l/o before casting or

extrUSIon: water-based
coating containing sail

10+8 to Conductive polymers Middle
10+" 0./0

10+5 to Conductive tibers Highest
10+8 0./" or polymers

Conductive
Antistatic Layers

••

~ SensitiVity I How sensitil'C is your product to

static? To keep static low for critiGd applications,
lower rcsistivities arc needed.

~ Speed I What is your line speed or proccss sp(;ed~

Processes wit.h higher spc:cds require lower resistivities.

ineludcs an additional layer. coati ng. or add itive will
have:l higher COSL The design challenge is to achieve
sat isbcrory stat ie performancc at an acceptable COSt.

Static charge is a problem when there is roo much.
Conductive byers dissipatc charge before there is
enough to cause a problem. The static perform ance of
a layer is dcterm ined by iL' sur face ckcI rlca I resist ivi ry,
wh ich h.ls units of oh ms per square (0./ 0 ). Typically,
the surface resistivitics of conductive anrist;uic layers
are in the range 1O,{> to 10,12 0/°, which is an ex­
ceedingly large dcsign range. A key qucstion is: «What
i.~ the maximum allowable rcsistivity for my product?"
The amwer depends on two thi ngs:

S
tatic charges c.lllSC a number of problems in
production oper3tions and in cusmmer applic.1.­
tions. induding sparks that damagc products
or ignite solvent vapors, sheet sticking, JuSt :It­

traction, :\nd dcctrical shocks. One effecTive strJtegy for
solving Thcse problems is to design prodUCTS that do not
accumulatc swic. For example, metallized films rarely
have stacIc problems bL"C.1.US<.: the metallized layer is elec­
trical Iy conductive, md it dissipatcs static charge.

Ant isclf ic layers or coati ngs come in two flavors: con­
ductive layers and charge control layers. L.ch type of
antistJtic [;lyer has adv:Intages :\nJ drawbacks as sum­
marized in Table I. Ofcourse, any product design that
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Table I

Antistatic Layer Comparison
Conductive Layers Charge Control Layers

Operating principle Dissipates stalic Minimizes static charging

Materials Polymeric addItives, salls. con- Surfactants, charge
ductive polymer, fibers & particles control agents

Implementation Additional layer or coating Additive to existing
layer or coating

Location Surface layer or internal layer Must be a suJiace layer

RH sensitiVity High for ionic conductors, Minimal
low for electronic conductors

Process sensitivity Low Performance is
material specific

Cost Higher Lower


