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CONDUCTIVE COMPOSmONS WITH COMPOSITIONALLY 

CONTROLLED BULK REsISTIVm' 

CROSS-REFERENCE TO RELATED APPLICATIONS 

Not applicable. 

5 FEDERALLY SPONSORED RFSEARCH 

Not applicable. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a method of making a conductive thermoplastic 

IO composition containing at least one dispersed phase polymer with a 

continuous phase polymer and at least one conductivity imparting agent 

wherein the bulk resistivity of the composition is at least partially determined 

by the particle size of the dispersed phase within the continuous phase. The 

thermoplastic composition preferably comprises a compatibilized blend of at 

1 S least one polyphenylene ether resin; at least one polyamide resin, and at least 

one conductivity imparting agent, and optionally, one or more of impact 

modifiers, stabilizers, antioxidants, lubricants, and fillers. In one 

embodiment, this invention provides a method of controlling the bulk 

resistivity of a compatibilized blend of at least one polyphenylene ether resin 

20 and at least one polyamide resin, wherein the polyphenylene ether resin is a 

dispersed phase and wherein the method comprises varying the 

compatibilizing agent content and/ or the level of level of copolymers 
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between the polyphenylene eth~ resin and polyaritide resin and/ or the 

dispersed phase particle size. · 

The inventiqn also re~ates to the conductive compositions of the 
. . ' . 

method and articles made froD.1 the conductive compositions of the method. 

5 Brief Description of the Related Art 

Automobile manufactur~s have for a number of years investigated the 

use of plastic body panels to replace stamped sheet metal panels. The 

motivation for the ·replacement has included weight reduction in addition to 

enhanced performance through elimination of dings and corrosion of the 

10 panels. 

In the automotive assembly process, it is often desirable to assemble 

. . plastic panels and metal body panels onto the automotive frame in the same 

operation .. An undercoating is slib~equently applied. through an electro­

deposition proce~s to afford corrosion resistance to the metal components. 

15 Subsequent to this process, paint is applied through an electrostatic process to 
. . . 

· insure a high transfer rate of the paint onto the panels ... Each of these 

processes involves a baking step at elevated temperature, often in excess of 

1so~c and the high temperatures have been partly responsible for the limited 

success of plastics in these applica,tions. 

20 Plastic compo:neJ:lts are in g~neral not sufficiently conductive for 

electrostatic paint processes •. It is known in the art, however,; that conductive 

-additives can be fC)rmulated ~to the resin composition to increase the 

conductivity of the resiri. ,These conductive additives are generally expensive, 

difficult to handle, and often adversely affett other critical properties such as 
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ductility. Optimizatjo;n of the quantity of conductiv~,;~~ditive necessary for a 

particular application is desirable to avoid these and other adverse affects. 

It is therefore apparent that a need continues to exist for methods of 

making conductive thermoplastic compositions 

5 SUMMARY OF nm INVENTION 

The instant invention provides a method for making conductive 

thermoplastic compositions containing at least two polymers, a dispersed 

phase polymer and a continuous phase polymer, and at least one 

c9nductivity imparting age:r;it wherein the bulk resistivity of the compositions 

l 0 is controlled at least in part, by varying the particle size of the dispersed 

phase polymer within the. continuous phase polymer. The resin composition 

preferably comprises a compatibilized blend of at least one polyphenylene 

ether resin and at least one polyamide resin wherein the polyphenylene ether 

resin is a dispersed phase. Tl:le resin composition also comprises a 

15 conductivity impacting agent comprising either (a) a conductive carbon black 

powder present in an amount between about 0.5% by weight and about 3.0% 

by weight based on the entire weight of the resin composition, (b} a 

conductive carbon fibril present in an amount between about 0.2% by weight 

and about 3.0%-by weight based on the entire weight of the resin composition 

20 , or (c) a combination of a conductive carbon black powder and a conductive 

carbon fibril present in a combined amount between about 0.2% by weight 

and about 3.0% by weight based on the entire weight of the resin composition 

wherein the conductivity impacting agent is present predominantly in the 

polyamide resin. 

25 DETAILED DESCRIPTION OF 1liE INVENTION 
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The thermoplastic compositjcms of the present invention are made from 

resins able to wi~~nd paint p~ocess oven tempetatures. Useful resins · 
·.· .·:-: , : ,·: 

include various polymer blends and alloys such a&, for example, 
.·.J~> . . .. ,-:! .· .:· . 

polycarbonate con~~g ble~d.s and alloys and p()lyphenylene ether 

5 containing blends iµld alloys.· Examples of such polymer blends and alloys 
•' ·'· .. ;: .. 

include polycarbo~te/ ABS, l'olyphenylene ether/polyester, polyphenylene 

ether/polyphenyleP,e sulfide, and polyphenylene ether/polyamide. The 
. ~ . . . . 

resin compositio11 ~s. preferably a resin compositio~ comprising a 

compatibilized bletld of a polyphenylene ether resh-t and a polyamide resin. 

10 Compatibilizec;l blends of polyphenylene ether :resin and polyamide resin 

are generally know.I\· in the art. These blends are typically made through . . . ' . . . 

reactive compounc:ling techniques involving addition of a compatibilizing 

agent to compositi9ns containing polyphenylene ether resin and polyamide 

resin. The compatipilizing agent is thought to result in reaction products 
. . ' ' . . . 

15 between the poly:p~~nylene ether resin.and a polyalriide resin and that these 

reaction products µnprove the compatibility between the polyphenylene 

. ether resin and potY.amide resin. The reaction products are believed to play a 

role in.the reducti.Qll. and stabilization of the dispersed phase particle size, key 

indices of compatiqility. The iJnproved compatibility results in enhanced 

20 physical properties.such as, for example, increased ·ductility. Illustrative 

compatibilizing ag~ts for blends of polyphenylene ether resin and · 

polyamide resin m,~ude citric acid, maleic anhydride, fumaric acid, malic 

acid as well as varipµs derivatives of the foregoing; 

The polyphenylene ether resins (hereinafter referred to as "PPE") useful in 
. . . .· . .. 

25 the present invention include all known polyphenylene ether resins. 

Preferable resins indude poly(2,6-dimethylphenylene ether) as well as the 
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copolymer resins 0£2.J~dimethylphenol and 2,3,6-biml?thylphenol. In 

compositions wherein high heat resistance is desired to accommodate, for 

example, paint cure ovens, PPB having a glass transition temperature (i.e. Tg) 

higher than the oven temperature are desirable as is use of a polyamide resin 

5 having a melting point (Le.Tm) greater than the oven temperattll'e. The 

intrinsic viscosity is typically between about 0.20 and about 0.60 dl/ g as 

measured in chloroform at 25°C. Other variations in the resins are also useful 

based upon similar principles. 

The ratio of PPE to polyamide resin can vary widely but is preferably 

10 adjusted so that the polyamide resin remains the continuous phase. 

Preferably the polyamide is at least about 40% by weight of the total resin 

composition. Increasing the level of the polyamide results in enhanced 

ductility and flow and is often preferred. The re~in compositions may contain 

more than one type of polyamide resin such as a blend of nylon 6 and nylon 

15 6,6. When a mixture of nylon 6 and nylon 6,6 is used, it is often preferred to 

have a limited amoWlt of nylon 6 in order to maximize the heat resistance of 

the compatibilized blend of PPE and polyamide resins; Minor amoWlts of 

nylon 6 are often useful at improving certain physical properties, for example, 

ductility. Moreover, the amine to acid endgroup ratio of the polyamide resin 

20 or mixture of polyamide resins may also be varied as well as the relative 

viscosity of the polyamide contained within the resin composition. Such 

variations are useful for fine-tuning certain physical properties desired in the 

final composition. These and other variations of the polyamide and the 

polyphenylene ether resins do not detract from the present invention. 

25 The compositions of the invention may additionally contain variolis 

property modifiers such as elastomers for ductility enhancement. Useful 
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elastomers for this ,purpose a.re known in the art ~d include, for example, 

styrenic block co~lymers and various acid'fundionalized ·ethylene­

propylene copoly~ers (e.g., EP-graft-maleic anhydride). Especially preferred 
·.'.. . 

are the so calledJ~la,stomeric block copolymers~ fqr example, A-B-A triblock 
. ::: .. , . : . .· 

5 copolymers and ;\:-B diblock C()polymers. The A-B and A-B-A type block 
. .. .: ·. 

copolymer rubberadditiveswhich may be used are thermoplastic rubbers 

comprised of one Q~ two alkenyl aromatic blocks which are typically styrene 

blocks and a rubb~ block, e.g., a butadiene block which may be partially or 

· totally hydrogena.¥· Mixtures of these triblock ~opolymers and diblock 

l O copolymers are ~$pecially preferred in the present compositions. 

Suitable A-B an~ A-B-A type block copolymers are disclosed in, for· 

example, US. P~~e11t Nos. 3,078,254, 3,402,159, 3,297,793, 3,265,765, and : .. . . ·.. .. 

3,594,452 and U.I<;, :patent l,2~741; Examples of typical species of A-Band 

A-B-A block copolymers include polystyrene-polybutadiene (SBR), 

15 polystyrene-poly(e~ylene-propylene), polystyrene-polyisoprene, poly( a­

methylstyrene )-po~ybutadiene, · polystyrene-polybutadiene-polystyrene (SBR), 

.polystyrene-poly(¢thylene-butylene)-polystyrene~·polystyrene-polyisoprene­
polystyrene and.p9ly(a-methylstyrene)-polybutadiene-poly(a­

methylstyrene),·as well a$. the selectively hydrogenated versions thereof. 
. .· . :·.· 

20 Mixtures of the af~rementioned block copolymers are also useful. Such A-B 

and A-B-A block.C'.opolymers· are available commercially from a number of 

sources, including fflillips P~leum under the trademark SOLPRENE, Shell 

Chemical Co., under the trademark KRA TON, Dexco under the tradename . _·;. 

VECTOR, and Kuriµ"ay under the trademark SEPTON. 

25 Also useful ~l115tomers include functionalized elastomeric polyolefins 

such as elastomeric polyolefins containing atleast one moiety of the group 
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consisting of anhydri.4e, epoxy, oxazoline, and ortha~ter. The essential 

structural units of the elastomeric polyolefin are derived from ethylene and at 

least one C3.s 1-olefin, such as, propylene, 1-butene, 1-hexene, and 1-octene. 

The proportions of ethylene and at least one C3-s 1-olefin are not critical 

5 provided that they together constitute the major portion of the polymer. 

In one embodiment, the functionalized elastomeric polyolefin is a . 

functionalized ethylene-propylene rubbel". or a functionalized ethylene­

propylene-diene elastomer. The diene portion is at least one non-conjugated 

diene, such as ethylidene norbomene, 1,4-hexadiene, or dicyclopentadiene. 

IO These elastomeric polyolefins are known in the art as EPR and EPDM 

elastomers. 

A useful amount of the optional elastomeric block copolymers is 

between about 1 % and about 15% by weight, preferably between about 1 % 

and about 10% by weight, wherein the weight percentages are based on the 

15 entire weight of the composition. Various mixtures of the previous described 

impact modifiers are also useful. Other property modifiers include 

nucleating agents, flame retardants, stabilizers, pigments, dyes, and mineral 

fillers and reinforcing agents. 

In order to render the composition sufficiently conductive to achieve the 

20 desired electrostatic paint capability,.the resin composition contains at least 

one conductivity imparting agent, i.e. at least one conductive additive. The 

conductive additive is preferably selected from the group consisting of 

conductive carbon black, conductive carbon fibers including milled fibers, 

conductive carbon fibrils, and various mixtures thereof. The conductive 

25 additive can be added directly into the compatibilized blend during the melt 
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processing.step_ or pteferably, .the conductive additive can be pre-dispersed 

into one of the resiµs of the composition. It is preferable to pre-disperse the 

conductive additiv~ ~to the polyamid~ phase so a~ to make a concentrate of 

the conductive ad~i~ive in the resin that will ul~tely become the 

5 continuous phase .. µfthe pra!:tic;e of the invention it is preferred for the 

conductive material to reside primarily with the continuous, e.g., polyamide, 
. . . . . 

phase as greater conductivity can be achieved with ·a smaller amount of the 

conductive additive. By r~side prunaruy is meant that at least 50%, 

preferably at lea5t 80% and most preferably .essentially 100% of the 

10 conductive additive resides within the continuous phase. It is also possible to 
. .. 

use more than one conductive additive co"ncentrate in the preparation of the 

resin composition. · 

Useful conductive carbon blacks include Ketjenblack Black obtained from 

Akzo. Useful carbonfibrils include those obtained from Hyperion Catalyst 

15 International and having an average diameter of about 2 to about 200 microns 

with a length to di~eter ratio of at least 100-1000 or greater. As previously 
. . ' . . 

discussed, the conductive material ~y be added directly into the resin 

composition or is pieferably predi~persed into a resin, preferably into a 

polyamide and used as a concentrate. 

20 The amoUn.t of conductive material added is that amount that will result in a 

fimil resin compo~ition having a specifi~ volume r~sis.tivitybelow 1 x ios 
Ohm-cm, preferabfr below 1 x 104 Ohm-c~ and ha~ing a surface resistance 

above 1x105 Ohm, preferably above 1 x 106 Ohm. More preferably, the resin 
. . 

composition has a specific volume resistively below 4x1040hm-cm and has 

25 a surface resistance above 3.5 x 106 Ohm. When the specific volume 

resistivity is below 1()4 Ohm-cm, the resin composition is sufficiently 
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conductive to allow fp{~lectrostatic painting. Convef~~-~y, when the surface 

resistance is above 16rbhm, the resin composition~:~~~ so conductive as to 

have electro-deposition of the corrosion inhibitor onto the plastic component, 

an undesirable affect. The range of conductive additive does vary depending 

S on a number of factor such as, for example, the type of conductive additive 

and the ratio.of polyphenylene ether resin to polyamide resin, as well as the 

molding conditions employed. One of skill in the art can readily determine 

an optimized set of molding conditions based upon, for example, the design 

of the molded article without undue experimentation. The range of 

l 0 conductive additive is generally between about 1.4 % by weight and about 

2.5% by weight, preferably between about 1.6% by weight and about 2.2% by 

weight based on the entire weight of the resm composition. Typically, when 

the resin composition comprises a conductive carbon black powqer, it is 

present in an amount between about 1.5% by weight and about 2.3% by 

15 weight, preferably between about 1.6% by weight and about 2.0% by weight, 

all based on the entire weight of the resin composition. Also, when typically 

the resin composition comprises a conductive carbon fibril, it is present in an 

amount between about 0.3 % by weight and about 3 % by weight, preferably 

between about 1.6% by weight and about 2.0% by weight, all based on the 

20 entire weight of the resin composition. 

In the practice of the invention, it was unexpectedly found that the PPE 

particle size plays an important role in the bulk resistivity of the composition 

for a given level of conductive additive and polymer ratio. As the PPE 

particle size decreases below a certain threshold value, the bulk resistivity of 

25 the composition unexpectedly increases. As previously discussed numerous 

factors are believed to play roles in determining the dispersed phase particle 
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size. These factors include, for example, the weight ratio of the resins, the 

amine endgroup ~~centration of the polyamide, ~e. level and type of 

. compatibilizing a~~~t, the molec:ular Weights of the' iesins, and the mixing 

parameters used tQ prepare the resin composition.· Accordingly,· the present 
.. . .. 

5 invention include~ ~'method of making conductiv~ thermoplastic 

composition conta:iajng at least dispersed phase polYiner and a continuo'1s 
. '·· . 

phase polymer witl"J:at least one conductivity imparting agent wherein the 

bulk resistivity of tl}.e composition is controlled by varying the particle size of 
. . . 

the dispersed phase polymer within the continuous.phase polymer. 

10 The metho~.~f the present invention is normally achieved by merely 

blending the ingre~i~nts under conditions for the formation of an intimate 

blend. Such conditi9ns often include mixing in single or twin screw type 
·. i ' ·. ~ ... . : . . .• . . 

extruders or simil~ fllhcing devices which can apply a shear to the 

components. All-~f 'the ingredients may be added ~ti.ally to the processing 

15 system, or else c~~ additives may be precompolillded with one or more of 

the primary compC>n~nts, preferably the PPE, the optional elastomers, and/ or 
. ·:· ;:.;·z . . . 

the polyamide. Itappears that certain properties, such as impact strength 
~ . . . . . .. . . . . : . ' 

and elongation, are. ~ometimes enhanced by initially precompounding the 

PPE, elastomeric copolymers, optionally with any e>tfier ingredients, prior to 

20 compounding with ~e polymude resin, however, these improvements are 

done at the expense of increasing the viscosity of the compatibilized 

. composition. The:c()nductive additive is preferably· added in the form of a 

concentrate in polyamide resin with the other polyan:Ude resin or 

alternatively, is add~d after some mixing of the poly~mide and other 

25 components has be~ accomplished. While separa~· extruders may be used 

in the processing, th,ese compositions are preferably prepared by using a 

10 
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single extruder having, multiple feed ports along its l~tigth to accommodate 

the addition of the various components. It is often advantageous to apply a 

vacuum to the melt through at least one or more vent ports in the extruder to 

remove volatile impurities in the composition. Those of ordinary skill in the 

S art will be able to adjust blending times and temperatures, as well as 

component addition, without undue additional experimentation. 

Preferred components include PPE derived from at least 2,6-dimethyl phenol 

and ~aving an intrinsic viscosity between about 0.35 and about 0.50 di/ g, at 

least one polyamide 6,6 having a relative viscosity between about 120 and 

10 about 135 when measured according to ISO 307 protocol and havhlg an 

amine endgroup number between about 45 and about 55, polystyrene­

poly( ethylene-propylene) and polystyrene-poly( ethylene-butylene)­

polystyrene block copolymers, conductive carbon fibrils in the form of a 

concentrate of fibrils in polyamide resin, an amount of at least one · 

15 compatibilizing agent to result in a PPE average particle size of between 

about 0.2 microns and about 3.0 microns. 

Included in the present invention are articles made from the 

compositions of the method. Such articles include fenders, doors, quarter 

panels, rocker panels, trunk lids, hoods, mirror housings, bumpers, gas filler 

20 doors, and the like. 

All patents cited herein are hereby incorporated by reference. 

The following illustrative examples demonstrate various embodiments 

of the present invention. However, they are not intended to limit the 

invention in any manner. 

11 



W000/68299 PCTIUS00/09868 

Examples .. 

., .. '. . . . 

A series of resin compositions based upon~ impact modified 

compatibilized b~end of a polyphenylene ether re~ip and a polyamide resin 
·. . . :·-,·- . 

containing carbon f~brils and utilizing varying lev~ls of a compatibilizing 

5 agent. By varying ~e l~vel of co~patibilizing ag~n~· while holding the 

remaining variable~ relatively constant, it was pos~i~le to determine the effect 

of particle size on bµlk resistivity (a measure of conductivity). Bull< resistivity 

was determined on the narrow parallel portion· of injection molded . 

multipurpose tes~ specimen according ISO 3167. ']'.'he test specimens were 

10 molded as descril>eci in ISO 2945 for. dumb-bell bars with an injection 

molding madri~e. Both ends of the test specimen were broken off in a brittle 

fashion so as to obtain a portion with a uniform cross section of 10x4 mm and 

a length of about 70 mm with a fractured surface '!-t both ends. The fracture 

surface at both ends was coated with a silver pain~ and the resistance was 

15 measured between t!te fractured surfaces with an electrical multimeter and 

corrected for dimensions to.calculate the bulk resistivity. It is important that 

brittle fractured surfaces and not surface obtained by cutting with a knife or 
. " 

sawing and the like are used. When needed sampl~~ may be cooled to obtain 

brittle fracture surfaces. 

20 The following materials were used in the formulations with all parts as 

parts by weight b~ed on the entire weight of the compositi<i>n: 

PPE 

G-1701 

· 0.46 IV poly(2,6-dimethylphenol) suppied by GE Plastics 

polystyrene-poly(ethylene-propylene) obtained from 

Shell Chemical Co. 
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G-1651 

1-1076 

s PETS 

I<I 

Cul 

nylon6,6 

10 carbon fibrils 

maleic anhydride 

fumaricadd 

P.p!rstyrene-poly( ethylene-butyl~~)~polystyrene 
;.;,.,.·· ·. 

obtained from Shell Chemical Co .. 
~ . . 

hindered phenol antioxidant obtained from Ciba-Geigy 

as Irganox 1076 

pentaerythritol tetrastearate obtained from Lonza Inc. 

potassium iodide, obtained from Ajay Chemicals 

Copper(I) iodide, obtained from Ajay Chemicals 

grade {Jltramid 105 having an amine endgroup number 

of about 51 and a relative viscosity of about 126 

a 20 weight percent concentrate of carbon fibrils having 

an average diameter of about 10 to 15 microns in nylon 

6,6 obtained from Hyperion Catalyst International 

obtained from Amoco 

obtained from Aristech Chemicals. 

15 The proportions used were PPE (38.6), G-1651 (6.9), G-1701 (3.3), I-1076 (0.3), 

PETS (0.3), KI (0.1), Cul (0.01), nylon 6,6 (32.4 - 33.2), conductive fibrils (6.5 -

8.5), maleic anhydride (0.3 - 0.7) 

The data in Table 1 illustrates the change in bulk resistivity in KOhm­

cm obtained by varying the maleic anhydride Level in the compositions. The 

20 carbon fibril concentrate was used at a level of 8.5 weight percent based on 

13 
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Table 1. 

Sample 1 2 
Maleic anhvdride level 0.3 0.7 
PPE partic:le size range 0.4- 1.9 0.3 - 1.1 
(microns) 
Bulle resistivity 19±8 163 ±39 
(Kohm-cm) 

As can be seen from the data in Table l, as the level of compatibilizing agent 

increases the PPE particle size range decreases. Unexpectedly, the decrease in 

S PPE particle size plays a role in the bulk resistivity of the composition 

wherein reducing the range of PPE particles sizes to a smaller average particle 

size increases the resistivity. Decreasing the particle size increases the need 

for a higher level of the conductive agent to achieve the same degree of 

conductivity. 

10 The data in Table 2 using fumaric acid as the compatibilizer further illustrates 

the change in bulk resistivity in Kohm-cm as the PPE partic:le size changes. 

Two levels of carbon fibrils were utilized. 

Table 2. 

Sample 3 4 5 6 7 8. 
Fumaric acid 0.25 0.25 0.45 0.45 0.65 0.65 
Carbon fibril level 1.0 1.4 1.0 1.4 1.0. 1.4 
Bulk resistivity 25±3 3±0.5 1222± 9±2 Off 109± 
(Kohm-cm) 465 scale 29 

As seen by comparing sample 3 with sample 5 with sample 7, as the level of 

15 compatibilizing agent increased, the bulk resistivity also increased, due in 

large part to the reduction in PPE particle size from the increase in the level of 

15 
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compatibilizing agent. In order to obtain the same degree of conductivity, an 

increased loading the conductivity imparting agent was required. 

It should be clear that the present invention includes a method of making 

a conductive composition having a bulk resistivity of less than 50 Kohm<m, 

S preferably less than about 20 I<ohm<m, most preferably less than about 10 

Kohm<m and using less than about 2.0 weight percent, preferably less than 

about 1.5 weight percent, of conductivity imparting agent based upon the 

total ~eight of the composition. 

16 
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Qaims: 

1. A method of making a conductive thermoplastic: composition containing 

at least one dispersed phase polymer with a continuous phase polymer 

and at least one conductivity imparting agent, wherein the bulk resistivity 

5 of the composition is at least partially determined by the particle size of 

the dispersed phase within the continuous phase. 

2. The method of claim 1 wherein the thermoplastic composition comprises 

polycarbonate containing blends and alloys or polyphenylene ether 

containing blends and alloys. 

10 3. The method of claim 1 wherein the thermoplastic composition comprises 

at least one of polycarbonate/ ABS, polyphenylene ether/polyester, 

polyphenylene ether/polyphenylene sulfide, or polyphenylene 

ether/ polyamide. 

4. The method of claim 1 wherein the thermoplastic composition comprises a 

15 compatibilized blend of at least one polyphenylene ether resin, at least one 

polyamide resin, and at least one conductivity imparting agent 

5. The method of claim 1 further comprising one or more of impact 

modifiers, stabilizers, antioxidants, lubricants, and fillers. 

6. The method of claim 1 wherein the dispersed phase has an average 

20 particle size between about 0.2 microns and about 3 microns. 

7. The method of claim 1 wherein at least 50% of the conductivity imparting 

agent resides in the continuous phase. 
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8. The method of claim 1 wherein at leasf80% of the conductivity imparting 

agent resides hi: the continuous phase .. 

9. The method of ('.:lirlm 1 wherein e~enti?lly all of $e conductivity 

imparting agent ~esides in the continu<?us phase~ ·. 

5 10. The method of claiID 1 wherein the conductivity imparting agent is at least 

one of conductive carbon black and conductive carbon fibrils. 

11. The method of claim 1 wherein the conductivity impamng agent is 

present in an amount effective to result in a composition having a bulk 

resistivity of less than al?<>ut 10 kOhm-cm. 

10 12. A method of controlling the bulk resistivity of a compatibilized blend of at 
. .· . . 

least one polyphenylene ether resin and at least one polyamide resin, at 

least one conductivity imparting agent, and containing a copolymer of a 

polyphenylene ether resin and a polyamide resin, wherein the 

polyphenylene ether re5in is a dispersed phase, and wherein the method 

15 comprises at least one of varying the compatibilizing agent content, 

varying the level of level of copolymers between. the polyphenylene ether 

resin and polyamide resin, and varying the dispersed phase particle size. 

13. The method of claim 12 wherein the conductivity imparting agent is 

present in an amount effective to result in a composition having a bulk 

20 resistivity of I.es$ than about 50 kOhm-cm. 

14. The method of claim 12 wherein essentially all of the conductivity 

imparting agent resides in the polyamide phase. 

18 
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15. The method of clab:n 12 wherein the conductivity;}ffiparting agent 
. . .-:··:. 

comprises a carbon fibril. 

16. The method of claim 12 wherein the conductivity imparting agent 

comprises a concentrate of carbon fibril in the continuous phase resin. 
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