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Table 1 Molar refraction increments R; of different polymer substructures at sodium D line (589nm)*

JE T U JBE IR HT 48 4L R; (em® /mol) JR T B A FE IR HTEHEEL R; (em® /mol)

H 1. 100 OH 2.551

C 2.418 CO; 6. 289
OCether) 1. 625 NO; 6.662
S 8.07 NH, 4,355

Br 8. 897 CN 5.528

Cl 6. 045 Cs Hs (arom) 25.824

1 13. 90 pCsH, (arom) 25.235

F 0. 898 Cs Hy Carom) 24.785

Ceo? 228.76 C1o Hg (Naphthalene)® 44.09

Hca UNSRBEA A UL B Sk B TS SCEk[12] b, ok BT M . htep: //www. lookchem. com.,
AR 1 56 2 0TI BB 0 2 W FH A Y2 o 1 i 75 0 55 R 0 3R 22—, An 2R e e i Ok, ) &
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Prot4e 8 5Ot iz 18] 307 a5,

Ph RIS S PG BN R A W i B LAl rT LU i Lorentz-Lorenz AR F  ER AW
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TEARBR B M HATN A
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Figure 1 Conjugated polyimines and their corresponding refractive indices
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Figure 2 Conjugated hyperbranched poly(arylene ethynylene)s and their corresponding refractive indices
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Figure 3 General structure of sulfur-rich polyimides presented in table 2
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Table 2 Structures and refractive indices of sulfur-rich polyimides
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Figure 4 The copolymerization of Sy with 1,3-diisopropenylbenzene (DIB) to form
poly(sulfur-random-1, 3-diisopropenylbenzene) copolymer

(Reprinted with permission from reference [ 28], Copyright 2014, Advanced Materials)
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Table 3  Surfur-containing high refractive index polymers with high Abbe number
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Figure 5 Structures of halogen-substituted polymethacrylates

Rq: —@—I Ns5onm: 1.72
Ry: '—i | Ns5onm: 1.76

6 SEEEITOLIREBCRGY  REEE
Figure 6 Phosphorus-containing HRIPs: polyphosphazenes
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Figure 7 Structure of cyclomatrixpolyphosphazene
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Figure 9 Organometallic HRIPs: polyferrocenes and their corresponding refractive indices
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Figure 10 High refractive index cobalt-containing polymer

Reprinted with permission from reference[ 40, Copyright 2007, Chemical Communications.
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Figure 11 Vinyl, ally and dithiol monomers used in thiol-ene coupling reactions
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Figure 12 Side-chain fullerene polyesters and their corresponding refractive indices
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Recent Developments in High Refractive Index Polymers

CHEN Shuang, YANG Xiao-ming, TU Ying-feng”

(College of Chemistry, Chemical Engineering and Materials Science, Soochow University ,Suzhou 215123, China)

Abstract: High refractive index polymers (HRIPs) have been widely utilized in optical and optoelectronic devices due to
their advantages of light weight, flexibility, high impact strength and easy processing. The refractive indices of polymers
mainly depend on their chemical structures. Introducing highly polarizable atoms or groups such as aromatic rings, sulfur-
containing groups. halogens (except fluorine), organometallic moieties, and fullerenes into the polymers can efficiently
enhance their refractive indices. Therefore, the refractive index value of a polymer can be tuned in the way of molecular
tailoring, which provides good insight in developing new high refractive index polymers. This mini-review summarizes
principles in molecular designing and recent progresses in high refractive index polymers.
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