BH &S T35 237 X SR ML g FR L S S8 4 S RY =2 M)

& ik, REE

(FAKF,iITT % 110819)

B B ATTARFEFREG B FER R AR F B TEMARBET H R, FARARE
FRLrE ARk 2 P 3APARER 3 K B B T35 4 M CRERBR 4 R —BRBR A1 Av KB AR BR AN ) 09 R3S ALA) | 183 AL AT A 54T |
E @GR ERIEA R BALF R AN X ACR TS LA EN S Bzt 2, SR AW i@k d kiR E,
B 5 0.3 mol/L# Z4¢ # L0.6 mol/L ok AL 57 e A B0 AR IR B . ESUIRE T, Rk ek 08 s B AT 1 45 i A%
(1.03 V vs Ag/AgCl) , B Ak £ R 5091 pug/(em?*s) |, BARK I Fo P FEH5 2 7 Ak F 5 513 55 12.3% A= 18.2%.
) B, A B R B A B 4R W, AL 5 B A ) 3 0 RO LA AR ST 6 ) AR AR B A A3 3 £ 228 nN AR TR
FRER AN Fo K —BRBRANAE Z R R 35 5% 1.81 1540 1.4245

KRR WAL F A B B N Rk LR B A EE RS

FESHES: TMS3; 0631.5 XERFREAD: A XEHS:1005-3360(2026)01-0144-05

DOI:10.15925/;.cnki.issn1005-3360.2026.01.027

Effect of Anionic Dopants on Electrochemical Additive Manufacturing of Polypyrrole

ZHAO Bing, YU Zuguo
(Northeastern University, Shenyang 110819, China)

Abstract: The meniscus-induced electrochemical additive manufacturing technology provides a novel strategy for
controllable construction of functional conductive materials. The study focuses on the modulation mechanisms of three
sulfonate anion dopants (sodium benzenesulfonate, sodium diphenylsulfonate, and sodium phenolsulfonate) in polypyrrole
systems. Through comprehensive analysis of electrochemical behavior, surface morphology characterization, and
polymerization performance testing, we systematically revealed the structure-property relationships of these dopants. The
results show that optimal film formation occurs at 0.3 mol/L dopant concentration and 0.6 mol/L pyrrole monomer
concentration, yielding the lowest overpotential (1.03 V vs Ag/AgCl) and highest polymerization rate [0.91 ug/(cm’s)].
These values represent 12.3% and 18.2% improvements compared to lower-concentration and medium-concentration
dopants, respectively. Notably, sodium phenolsulfonate-doped polypyrrole exhibits superior mechanical properties with
interfacial adhesion reaching 22.8 nN, corresponding to 1.81-fold and 1.42-fold enhancements over its counterparts
containing benzenesulfonate and diphenylsulfonate dopants.

Keywords: Electrochemical additive manufacturing; Dopants; Polypyrrole; Electro-polymerization; Meniscus-induced
deposition
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Fig.1 Chemical structures of dopants
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