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Introduction

Photoinduced electron/energy transfer (PET) reversible addition-fragmentation chain
transfer (RAFT) technique, which employs photoredox catalysis in conjunction with
controlled radical polymerization process, offers a range of advantages over conventional
polymerization. It provides enhanced control over the polymerization process by varying

X R—S Z
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. CTA - reversible chain transfer agent

S .
)J\ ‘R + )J\ PC - photocatalyst

M - monomer (styrene)
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Polymerization conditions: [M]:[CTA]:[PC] = 1000:10:1 (in presence of Et;N, [PC]:[Et;N] = 1:20), [M] = 4.7 M, blue light irradiation (A, = 435 nm, 3.9 mW/cm?), r.t.
1) Selection of reversible chain transfer agent (with fluorescein as PC) | 2) Selection of photocatalyst (with DDMAT as CTA)
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o PET-RAFT polymerization with DDMAT occurs through oxidative quenching cycle; o The most effective photocatalysts — perylene and eosin Y

with CDB and CDB-CF,; — only in presence of Et;N through reductive quenching cycle o Perylene is effective due to intensive absorpton of blue LED emission;

o Photodegradation of CDB before polymerization start (due to long induction period) can lead I eosin Y — due to low quantum yield of fluorescence and long lifetime of the excited state

to low efficiency of corresponding photoinitiating system Photocatalyst nature has almost no effect on the conversion dependence of the molecular

o Low efficiency of photoinitiating systems with CDB and CDB-CF, results in M (GPC) >> I weight characteristics

My(theor.) o Eosin Y absorbs green light, enabling the polymerization under green light irradiation
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o Chain extension enables a substantial
increase in molecular weights

o An increase in polydispersity may be
associated with a gradual loss of terminal
functionality due to its photodegradation
and chain transfer processes
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