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Effect of solvent additive on the indoor performance of organic

photovoltaics
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Abstract

Recently, with the rapid development of self-sustaining electronics technologies, the demand for self-
sustaining energy solutions in indoor environments has increased significantly. Organic photovoltaics (OPVs) have
emerged as promising energy sources for indoor light harvesting, owing to their superior power conversion
efficiency under low-light conditions. In this study, we systematically investigate the influence of the additive 1,8-
diiodooctane (DIO) on the active-layer morphology and charge transport properties. The results demonstrate that
incorporating 3 vol% DIO into the active layer significantly enhances exciton dissociation and charge carrier
transport. As a result, the optimized device achieves a power conversion efficiency (PCE) exceeding 8% under 1-
sun illumination, which further increases to over 14% under indoor light conditions. Furthermore, this work
elucidates the role of additive concentration in modulating device operation across varying light intensities and

establishes bulk heterojunction (BHJ) systems tailored to indoor light environments.

Keywords: organic photovoltaic, indoor, bulk heterojunction, additives, charge behavior
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2 A[E1L8-—#t=Eke (DIO)FIIE ZAHIEIRIT
PEI @K R ()ZEADE (TL84 200 Ix) .2 J-V
HES

%1 ~ K [E DIO IR Z AR EIRITHIR RS &
EPDE T 2R -

JEIE

AM1.5G (100 mW/cm?)

Amount Voc Jsc FF PCE

(%) ™) (mA/em?) (%) (%)

0 0.74 11.86 54.71 4.89
(0.74 0.02) (11.48 £0.24) (5449 £1.56)  (4.60 £0.22)

3 0.73 16.19 69.26 8.16
(0.73 +0.00) (15.90 +£0.39) (68.71 £2.17) (7.95 +£0.22)

5 0.73 15.42 68.34 7.67
(0.73 +0.00) (15.22 4£0.12) (67.45 £1.55) (7.46 +0.19)

10 0.73 14.79 65.87 7.11
(0.73 £0.00) (14.64 £0.13) (64.71£0.61)  (6.93 £0.09)

15 0.73 13.43 68.03 6.66
(0.73 +0.00) (13.28 £0.11) (67.73 £0.36) (6.55 +0.07)
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(%) (W) (uA/em?) (%) (%)
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10 0.53 20.32 67.14 12.53
(0.53 £0.00) (20.13 £0.22) (67.65 +0.66) (12.50 +0.03)

15 0.53 18.63 67.56 11.56
(0.53 £0.00) (18.09 £0.65) (67.47 £1.38) (11.23 £0.58)
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15 8.2 0.49 1.9 537.1
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&5 ~ “AN[5] DIO JARHIERO ~ 3 ~ 5~ 10215 vol%jAk
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Amount R Gax P(E,T) PCE [ P(E.T) PCE
(%) (nm) (m’s") (%) (%) (m’s") (%) (%)
0 3.37 7.75%10% 86.11 4.89 0.82 0.89 0.59

3 1.37 9.38x10 95.71 8.16 1 1 1
5 1.74 9.20x10 94.57 7.67 0.98 0.98 0.93
10 4.02 8.85x10° 94.76 7.11 0.94 0.99 0.87
15 10.74 8.25x10° 93.93 6.66 0.87 0.98 0.82
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10 4.02 1.21x10% 92.09 12.53 0.85 0.95 0.89

15 10.74 1.15x10% 91.08 11.56 0.81 0.94 0.83
&
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