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Abstract : Use of low bandgap polymers is the most suitable way to harvest a broader spectrum
of solar radiations for solar cells. But, still there is lack of most efficient low bandgap polymer. In
order to solve this problem, we have synthesised a new low bandgap polymer and investigated its
interaction with the ILs to enhance its conductivity. ILs may undergo almost unlimited structural
variations; these structural variations have attracted extensive attention in polymer studies. In
addition to this, UV-Vis spectroscopy, confocal Raman spectroscopy and FT-IR spectroscopy
results have revealed that all studied ILs (tributylmethylammonium methyl sulfate [Njs][MeSO4]
from ammonium family) and 1-methylimidazolium chloride (IMIMICI, and
1-butyl-3-methylimidazolium chloride [Bmim]Cl from imidazolium family) has potential to interact
with polymer. Further, protic ILs shows enhanced conductivity than aprotic ILs with low bandgap
polymer. This study provides the combined effect of low bandgap polymer and ILs that may
generate many theoretical and experimental opportunities.
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2.2.1 1-Butyl-3-methylimidazolium Chloride
([Bmim]CD 9] 34

1-methylimidazole(1.25 mol) & toluene (125
mb)e] %9 & 0 TCoA 1-chlorobutane
(1.38mol)= ¥ 110 T2 7}gshH 24A1%E
FoF SHRAZItE I & -20 CollA 12417 B2t
YA}, EFAS FASHE Aol e o
/M) &2 Ee=H °]& acetonitrile2 AE
A& 3t & ethyl acetate2 AEHS thA] SHH
SIQF A4 A7 AAEH. olg dEE Eold
A AZAZIE [BMIMICES 86%2] +8& 42
4= 9ot 'TH-NMR (400 MHz, DMSO-dg): 6 =
10.54 (1H, s), 7.55 (IH, m), 7.40 (1H, m),
426 QH, t, /= 173 Hz) , 411 (3H, ), 1.82
(2H, m), 1.30 (2H, m), 0.89 (3H, t, /= 7.3
Hz).

2.2.2. Tributylmethylammonium methyl
sulfate ([N1444][MeSO4D 2] 39
Dimethyl sulfate (0.1 mol)& ZAXH toluene
(50 mD)] =91 ¥ tributylamine (0.2 mol&
toluene (150 mD)ell =<1 §& HATEA ShoflA
25 Colld  Hxs] Yook 11 3 24 6
Az EFAIRITE o] A HlE ethyl
acetate (3 X 15 mL)E o]&df HotEth. 11 &
doldle &2 ZSste]  Zhdste]  AlASHA
[N1444][MeSOE 89%°] +82 ¥ 4 U
. 'H-NMR (400MHz,DMSO-dg): 6= 3.36 (s,
3H), 3.20 (m, 6H), 2.95 (s, 3H), 1.60 (m,
6H), 1.30 (6H, q, | = 7.5 Hz), 0.92 (O9H, t, ]
= 7.3 Hz).
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Azt 29, HEE, oMEe] <£3H+=
Soxhlet extratorS ©]g3dle] 1EALO] AA A
= AW d2Me "F el PHVTT(0.22
g, 81 %)= ¥ 4 k. Mn= 9,980, Mw=
26,499, PD = 2655 'H NMR(400MHz,
CDCly): 6 =7.19(m,1H),7.17 (m,1H),2.92
(m,2H),1.79 (m,2H),1.22 (m,28H),0.81 (m,3H)
ppm;  “C  NMR  (400MHzCDCL): 8
=22.71,29.40,29.79,31.95,
76.68,77.00,77.32,133.01,140.97,142.91,170.90p
pm;FT-IR(KBr) » 3002,2941,2880,1620cm .
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28 low bandgap polymer?l PHVTT(Poly
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Structure of newly synethesized low
bandgap polymer (Poly(2-heptadecyl
-4-vinylthieno[3,4-d]thiazole)
(PHVTT))
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Fig. 2. UV-visible  absorption  spectra  of
Poly(2-heptadecyl-4-vinylthieno[3,4-d]t
hiazole) (PHVTT) polymer.
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Fig. 3. UV-visible  absorption  spectra  of
Poly(2-heptadecyl-4-vinylthieno[3,4~d]t
hiazole) (PHVTT) (a) and PHVTT/ILs
mixtures (PHVTT/[Bmim]Cl(b),
PHVTT/IMim]Cl(c), PHVTT/[N1444]
[MeSO4] (d).
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Fig. 4. Confocal Raman spectra of Poly(2—heptadecyl—-4-vinylthieno[3,4—d]thiazole) (PHVTT)(a)
and PHVTT/ILs mixtures {PHVTT/[Bmim]Cl(b), PHVTT/[Mim]Cl(c), PHVTT/[N1444]
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