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• OMIECs are typically composed of ionic conducting polymer moieties and charge conducting 
conjugated polymers

• Need to improve fundamental understanding of the connection between OMIEC morphology and 
mixed conduction
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Organic Mixed Ionic Electronic Conductors (OMIECs)
Organic materials that 
exhibit ionic and electronic 
conducting properties. 
• Binders in batteries and 

supercapacitors
• Transducer in 

biosensors
• Artificial synapses in 

neuromorphic 
computing 
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Peak Indexing with Pluronic F127
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Figure 4. Poly[3-
(potassium-4-butanoate) 
thiophene-2,5-diyl], 
regioregular (PPBT)

Figure 3. Structure of Pluronic Block Copolymer 

Figure 1. Organic electrochemical transistor (OECT)

Figure 2. Ionic conduction and electronic conduction 
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Figure 5. Possible mixed conduction pathways
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OMIEC Preparation

F127-bisurethane methacrylate (F127-BUM) 
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Figure 6. High-throughput OMIEC sample preparation 
process 

Figure 7. High-throughput small angle x-ray scattering (HT-SAXS)

Crosslinking with F127-BUM

Pipetting robot

Figure 15. Cross-linked Pluronic F127

• Pluronic-PPBT 
OMIECs are 
water soluble 
and will not hold 
shape when in 
contact with 
aqueous 
solution. 

• Crosslinked         
micelles to 
preserve 
structure
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Table 1. Braggs peak positions

Structure Ratio q/q*

FCC

1, 4/3, 8/3,

11/3, 12/3,

16/3,…

BCC
1, 2, 3, 4, 5,

6, ... 

HCP
1, 1.06, 1.13, 1.46,
1.73, 2.56, …

HEX
1, 3, 4, 7, 9,

12, ... 

1

(4/3)1/2

(8/3)1/2

(11/3)1/2

(12/3)1/2

(16/3)1/2

q*

P123-PPBT OMIECs

Figure 8. FCC structure of 20wt% Pluronic F127 in H2O. 

Figure 10. SAXS spectra of P123-PPBT OMIECs at varying (a) P123 concentration and (b) PPBT concentration 

Figure 16. Structure of chemically initiated 20 wt% crosslinked F127-BUM (a) without and (b, c) with PPBT
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https://github.com/pozzo-research-
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Figure 12. SAXS spectra of P123-PPBT OMIECs at varying temperatures with (a) no PPBT and (b) 1wt% PPBT
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Figure 14. Cross-linked Pluronic F127
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Figure 9. Phase diagram of F127-PPBT OMIECs
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Figure 11. Phase diagram of P123-PPBT OMIECs
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Conclusions
• Organized mixed polymer systems can be formed with Pluronics and 

PPBT
• Addition of PPBT influences OMIEC structure 

• Pluronic-become more disorganized at high concentrations of PPBT
• In P123-PPBT OMIECs, the addition of PPBT shifts structure toward 

continuous phases (hexagonal cylinders)
• This shift toward more continuous phases also occurs with different 

temperature 
• Micelle size increases with increasing concentration of PPBT

• Swelling of micelles may indicate PPBT is located in the micelle core
• Structure is lost when Pluronic-PPBT OMIECs are crosslinked 

• Conflict between the micelles self-assembling and the BUM 
crosslinking 

Future Work
• Crosslink Pluronic-PPBT OMIECs through photoinitiated free radical 

polymerization
• Allows micelles to organize themselves before crosslinking 

• Identify the segregation state of the CP components through small angle 
neutron scattering

• Shear orientation of templated OMIEC domains to created single-
crystalline and macroscopically aligned domains to improve ionic and 
electronic conductivity 

• Explore different polymer OMIEC systems
• E.g. Block copolymer polystyrene-b-polyethylene oxide and 

conjugated polymer poly-3-hexylthiophene
• Test transconductance (ionic conductivity and electronic conductivity) of 

BCP-CP OMIECs with OECTs
• Crosslinked Pluronic-PPBT OMIECs
• Other polymer OMIEC systems

Figure 13. Phase diagram of P123-PPBT OMIECs at different temperatures and polymer concentration  
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