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To Industrially Initiate a New Generation of Plastic Optical

Fibers

Yu Rongjin and Chen Xiangjun
(School of Information Science and Engineering, Yanshan University, Qinhuangdao 066004)

Abstract Plastic optical fibers (POFs) underwent the developmental history about forty years
in the world, but not yet extricate oneself from a puzzledom by large transmission losses all
along. Thus, the POFs are on a low-grade product in information transmission applications.
Owing to the developing a novel structure with effective reduéing POF losses ——
cobweb-structured claddihg hollow-core fiber, it enable the losses of constituent materials to
decrease by a factor of 10* ~10°. Therefore, it is possible that a new generation of POFs
constituted by the cobweb-structured cladding hollow-core fibers can guide optical information
(and energy) with low loss, high bandwidth, large core diameter and low cost in the wavelength
range of visible to terahertz radiation (0.4um—1000pm). Today is a strategic opportunity for our
country to gain the lead in POF industrial development of the world. Be sure to don't miss a
chance.

Keywords: hollow-core fiber; cobweb-structured cladding; a new generation of POFs;

industrialization
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WESPI4; 4,4-ZFH - E|(DFK), M EMIr4; HEF LK FS), Aldrich
NF], 98%; NEME A(6F-BPA), Aldrich A%, 98%;: +#E#(DFBP),
Aldrich A ®], 99%; JL/KBBRH, Rt BB THRAR, 444 ST,
T4, wUEZEEEMA; EMEEARTY, REABHEEFA.
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TNOVA 400%Z 3t #={X_ELICDCl3 A3 7l 18 . FiMettler Toledo DSC 822 #49
HEHCGEITDSCHIR. NS, FHEHEE10°C/min, FHETEE 4 100-400°C.
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22 EEYKIERL
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PPEKS-FSt

3 1 PPEKS-FSt f14 &
Scheme 1 Synthesis of PPEKS-FSt
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&] 1 /& PPEKS-FSt /) 'H-NMR 1 °F-NMR i, & 2 Fi~HI2 FPAE-FSt
% '"H-NMR &,

=C

4 S
H® Fa' FP' 4 =
Ho-d 123 D ) o .
X = 7 8 910 23
< o O A o ) 1112 13 14
? WL Vg R Ve WY -

o F
H-3,4,5.7,8,9,11,12,13 F‘Agjfmwcu,

H-1,10,14

N L e

88 84 80 76 72 68 64 60 56PPM _130 -145 -150 -155 -160 -165 ppm
T-NMR EF-NMR

f 1| PPEKS-FSt i 'H-NMR
Figure 1 'H-NMR and '” F-NMR spectra of PPEKS-FSt
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Figure 2 'H-NMR spectrum of FPAE-FSt

4P 1 ¥ F-NMR iR, FStAALAE (F) #-156.4 ppm A5k,
AR5 (F") M-163.5 ppm R Z-155.6 ppm. 4BALAGH (F) M\-143.8 ppm iF
%3-143.7 ppm, R FSt EEF CA I AZ] PPKES . & 1 '"H-NMR it
BF 663 (HO. 6,10 (H*) 1571 (H) ppm RM=APEDFIART FSt
PZAE, f— R FSCEFAELRIZIN. SHFAR, £E 1§ "F-NMR
THE AR E T HIL, EABRMRIEMT FSt HIHK B ir=Y

PPEKS-FSt.

i

3.2

LR 1 FIE 2 B 'H-NMR B AT UIBAE ME B, FT& e s AR SR
H7E 5.74 ppm A HILT E A H HFRFIE, HAESRERR BN R NS,
FSt FAMESHAL I (FO) KA TRRRRN, HAMKHER (F) 58357 RN,
WIS FSt IBHERIMUGTE TR AR, FNEETES PRI E%

F SR R Rt

R 1 REVIREHRIE R
Table 1 The solubility and thermal stability of the synthesized polymers

T,
Polymer CHCl; THF. Acetone NMP DMAc DMF Py (oga
)
PPEKS-FSt + - - + + + + 261

FPAE-FSt + + + + + + + 243

“+": soluble at room temperature; “-”": unsoluble at room temperature.* Tested before cured.
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IEZ 1 LUES, IERAEEYYER BIFm#Ide e, E517. DMAc.
NMP. MIEZHNIBHT P EFRFREEELE, R a] LUE ek .
RBIFRITH . AR A0 A 4 B S ) M B I A b i T 2800 i LI

THAEEME,

3.3 REYKEEMERE

PPEKS X [E 4L J& PPEKS-FSt 374 Z A0 & (MR 45 R 5 TR 2. A
FHTEAE HEB T HE L, PPEKS-FSt BIXEFTS A 0.02 FEE 0.007, X tAH

4k AT AR Rt R R &

YIHI XU 5 o

% 2 PPEKS® FNRMLTT 5 PPEKS-FSt HI3 4 5 B4 4t
Table 2 Refractive index and birefringence of PPEKS and PPEKS-FSt

Wavelength (1310 nm) Wavelength (1550 nm)
Polymers
c c d c c d
HATE M An ATE nrMm An
PPEKS 1.657 1.635 0.022 1.654 1.632 0.022
PPEKS-FSt 1 1.655 1.632 0.021 1.652 1.631 0.021
PPEKS-FSt 2 1.652 1.644 0.007 1.649 1.642 0.007

» PPEKS, without FSt units containing. ® PPEKS-FSt 1, the polymer before cured; PPEKS-FSt 2, the polymer after cured.

*Refractive index of the TE- or TM-optical guided mode. ¢ Birefringence, An= nre- 7.

& 3(a). (b) HHIAHTAEHRHERARFBAITHE (1550 nm) Kt
# (1310nm) R ST R TEMNARMTILIFR.

158

1.57 4
1.56
1.554

—eo— TE mode
—A4— TM mode

in
&

1.534
1.524
1.514
1.504
1.494
1.48

Refractive index

@1550 nm

34

Fluorinc content {wt %)

(a)

28 30 32

£
2 0.194
=<}

Optical loss (d

o
o=

0.17

=3
N

0.15

0.14

TE mode @ 1310 nm

s

]

20 30 31 32 33 34 35 3% 3
Fluorine content (wt %)

3 SUACT TR @) 4 L (o)A R P (w9 AR T I i 5t

Figure 3 Dependence of (a) refractive index and (b) optical loss on fluorine content (wt%)
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Advances in Poly(aryl ether)s bearing Phthalazinone

Groups for Optical Waveguide Applications

Jian Xigao®®, Song Yuan®, Wang Jinyan®, Li Guanghui®, Zhao Mingshan®¢
(¢ Department of Polymer Materials, Dalian University of Technology, Dalian 116012)
¢ School of Physics and Optoelectronic Technology, Dalian University of Technology, Dalian
116023)
(° Photonics Research Center, Dalian University of Technology, Dalian 116023)

Abstract A series of novel cross-linkable poly(ary! ether)s containing phthalazinone moieties
have been prepared by the nucleophilic substitution polycondensation. The chemical structures of
the obtained polymers were characterized by Fourier transform infrared spectrometry, nuclear
magnetic resonance spectrometry and et al, The resulting polymers exhibit good solubility in
polar organic solvents, and excellent thermal stability. And the polymers also bear good optical
properties. By thermal cross-linking, the obtained polymer showed higher thermal stability and lower
birefringence. Additionally, the refractive index and optical loss could be controlled by adjusting
the amount of fluorine attached to the polymers.
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