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Aromatic moieties

Unfunctionalized

1. Use only small amounts of an additive
2. Improve existing systems
       Locate itself at the interface (surfactant)
       Generate a dipole at the interface

Decrease charge recombination rate
Increase carrier lifetimes
Improve charge collection
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Regioregular polythiophene
AB alternating (functionalized-alt-unfunctionalized)
- Functionalized side-chains interact with PCBM (dipole)
- Unfunctionalized side-chains interact with P3HT
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Combinatorial approach

Test different functional groups
Easy optimization
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Average (Mn): 16 KDa, (PDI)=1.3
Commercial P3HT (Mn): 45 KDa, (PDI)=1.7
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Just 0.25 % weight of additive > 28% increase in efficiency

Additives boost solar cell performance
•Additive: 0.25 % wt > 28% increase PCE
•Regioregularity, alternation play a crucial role

Chemical Tuning of the side-chain
•Functional group affects performance
•Can tune short-circuit current

0%
 P

6
0.

25
%

 P
6

Transient VOC

OCH3

O

PC61BM

nS
S

P3HT
(p-type)

(n-type)

Modify the interface > increase JSC > increase PCE
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Si based
-PCE: ~ 25%
-heavy
-rigid, flat

Dye-sensitized
(DSSC)

-PCE: ~ 15% 
-lighter than Si
-rigid, flat

Organic based
(OPVs)

-PCE: ~ 9%
-flexible, light
-can be printed

Surfactant
Additive

SURFACTANT ADDITIVE DESIGN AND SYNTHESIS

XRD

Additive increases PCE by increasing JSC

1. EQE increases, no increase in light absorption
2. Higher injection currents, rectification values
3. Higher Jph (Jph vs effective applied voltage)
4. Higher charge carrier lifetime (Transient VOC)
5. Higher hole mobility and lifetime 

ADDITIVE MODIFICATION


