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COMMUNICATIONS

Stainless Steel Acrylate-Coated This strategy also controls charge separation between two
a)rsfy. 0 by T T T T T T T ] insulating surfaces, which can be particularly challenging with
& 50t N 2 80p~ conventional techniques. Spheres coated with an insulating
gzs h\ ;5%25- ‘\L\ 1 acrylic waterproobng spray discharged when they rolled on a
g o A g0 LN < clean glass surface; the average amount of charge that these
§-25 \} ;—25 f“\{\: spheres lost upon discharge wa$0% (AQacryi) 40( 20 pC)
£-50 . E-50f : of the charge bare stainless steel spheres Wa§{) 440 (

s ‘{\ 1 75t ] 120 pC). We believe this result reRects the restricted conductivity
0 25 50 75 100 0 25 50 75 100 i .
% of Gioss Surace Shanized % of Gioss Surtace Shanized of th_e_lnsulatpr. only the area on the sphere close to the substrate
800 800 participates in the transfer of charge. Although the rates of
c) 25% Silanized d) 25% Silanized, ! charging of the acrylate-coated spheres that rolled on the
5400 [chame () 1 5400 [onome ) | homogeneous surfaces were slower than the rates for the plain
= / = | steel spheres, their rates of charging correlated linearly with the
5 0 g 0 I percentage of the glass silanized witi{Figure 2b).
© e © Glass TT # This approach uses chemically patterned surfaces to determine
400 [Cherging () agp [Cherging ) ] the rate and sign of the separation of charge between two contacting
0 10 20_30 40 50 60 0 10 20_30 40 50 60 materials with four unique characteristics: (i) it does not require
500 ime (s) 600 ime (s) any of the materials to be conductive; (ii) it relies on functional
e) 50% Silanized f) 50% Silanized groups that are covalently bounq to one of the contactlpg matgnal;
400 1 ~a00 1 and should therefore be less resistant to wear than topical antistatic
g g Chjr’;*i‘:gfe(+> coatings; (iii) it relies only on surface chemistry; the bulk properties
& . & . @WMWWWMMM of the contacting materials remain unchanged; (iv) the process to
S ] Glacs pattern the surface is simple and easy to perform on large surface
400 400 [ CTrGN9 ) areas. It has the disadvantages that the percentages of positively
R T e e R e and negatlvelly chgrglng materlgls on one surface will be different
Time (s) Time (s) for contact with different materials and that one surface must be
)800 e STamzen h)8°° o Stanzed amenable to area-selective functionalization. More generally, it
9 o Slfanize o Slianize demonstrates that the ion-transfer mechanism of contact electribca-
4 Glass T Gass 1 tion enables the rational chemical design of electrets with new
@ [Charging (+) ©  [Charging (+) capabilities.
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Figure 2. (a, b) Rate of charging of a rolling steel sphere (a) or an acrylate-
coated sphere (b) as a function of the percentage of the glass surface that . . . ) . .
was silanized with.. Each data point is the mean of 8 measurements at Supporting Information Available: Experimental details and

RH ) 15 20%; the lengths of the error bars represent the standard additional time-dependent charging data. This material is available free

deviations of these means- (o) Representative traces of contact electribca- of charge via the Internet at http:/pubs.acs.org.
tion between a sphere and a glass slide silanized on 25%, 50%, or 75% or
its surface area. Vertical arrows indicate electrical discharges.
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