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Abstract; Based on research idea of Quantitative Structure-Property Relationship, parameters of
physicochemical properties refractive index and density as well as the structure parameter molar
refraction were correlated with the component parameter boron content, the relationship between
material structure, composition and property was responsed by a mathematical model to calculate the
boron content of boron doped stress application preform. For boron doped stress application preform,
molar refraction of B, O, and SiO, was calcuated by the experimental results are 10.546 13 and 7.373 32,
respectively. The simulation model and caculated results were verified by experimental data. The relative
errors of boron content between calculated values and measured values are within 0.5%. The results show

that the precision of simulation model is high enough to meet the industrial production demand for
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estimating the boron content of boron doped stress application preform.

Key words: Optical Fiber materials; Polarization-maintaining fiber; Simulation of Quantitative Structure-
Property Relationship; Doped boron content; Boron doped stress application preform
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SiO, 7E 8 W 3 # vh B A7 76 T8 =30 5 o0 DU T R 2R 2544, & 1Ca) i, T LA 1 mol SiO, H & 4 mol
Si-O #4060 B, O, & H 1 Z WA = MR BO, 5.0 8 1o 2 FH U 7 56 50 A 5 3% #2100 5 1) W 45 2548, o L)
48 AH 1] A 7S TC IR B, O i L35 B BC A2 00Ch 3, aniEl 1) 7w, BT LA 1 mol B, O 1 &4 6 mol B-O #.
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(a) [SiO,] tetrahedron (b) [B;O,] hexatomic ring
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Fig.1 Structure diagrams of [SiO, ] tetrahedron and [ B; Os ] hexatomic ring

%=1 %ElﬁJKlﬁliﬁk[g‘ ”’”W%@J 1Y Si-O A1 B-O fh2f g FBE R 41 55 BE (9 4E , DL K a4k 24 88 57k v 40 0l 3
# 1 @k Si-0 # B-0 M;ﬁ%ﬂ@& RITE EURE L FETEREITESEM S0, 1 B,O, WERITEH E

Table 1 Molar refraction of Si-O and B-O bonds according to some literatures and calculated compound

molar refraction of SiO, and B, O;

Bond Bond molar refraction Compound Compound molarrefraction
1,750 7
1.804 7.2
Si-O i Si0,
1.83M7 7.32
1.8575 7.43
1.6130% , 9.678
B-O } B, O;
1.63M7 9.78

5T S IR L 3R 1 P il s A TR A T SR B S1O, BE AR P B RE HEAT 50 UE . B Yk R Bk TA -
A ) S 2 T PEHT S 2 0 =1.457, B BE d =2.205 189 g/cm® 44 1 SiO, 1Y EE IR 7 56T BE B AR A
(D TR S5 0 B T 325 0 35 SR B 1.457 JEAT A 19 3 19 3R 25 0 A 4 SR L 3k 2.

2 2 n UL L3 g Akl vk AR BB S1O, 1Y BE SR P B BE 5 S0 1R 22 e A /IN 0k BUHE R X
ZH /N 7.43 1E R STO, (9 B SR AT 55 BE . B Utk L SiO, 9 B SR 37 5 BE AR 3] T 30 3E MAf 2 L B RS =7.43. (8 T
S 5 0 X 4 4T B ) T S SR B AR KL BT DL B, O, 19 BE IR T S5 3 T R T S 90 1A T 2 — 2B (9 50 5 B
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Table 2 Error analysis of the SiO, molar refraction

R0? Calculated refractive index Absolute error (A) Relative error(8)/ %
7 1.427 341 0.029 659 2.035633

7.2 1.441 383 0.015 617 1.071 869

7.32 1.449 877 0.007 123 0.488 903

7.43 1.457 709 0.000 709 0.048 649
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Table 3 Refractive index, density and total-elemental analysis offive boron-doped stress application preforms

Sample  Refractive index  Density/(g * cm *) Mass fraction of B, 0,/ % Mole fraction of B, 05/ %

1 1.447 8 2.056 849 6 26.82 24.029

2 1.448 2 2.044 904 8 28.87 25.720 8
3 1.448 1 2.043 548 5 29.05 25.930 3
4 1.448 4 2.066 502 1 24.28 21.516 7
5 1.450 6 2.086 623 0 22.10 19.303 7

&SRS — AR 100 g, 3% B 42 T8 5 23 Hr A DU 412 45 v & A il 23 19 Bt A 23 Hi 35045 30 A B R 4 19 S5
i, ) B, O 1Y BE IR 43 500 3 5 20 (6) 75715 3
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M (B,0;)/ \M(B,0;) M(SiO,) M (CaO)
m(Mg(i))_‘_}n (Nag(,))ij(Pg(}s) m(F)j
M (MgO) M (Na,O) M (P,O;) M (F)
3.2 SRR ST A ER (E E IR
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3.3 EERITHE RY™ WE
B2 3 H 1 5/ 2 SRS BRI A R OS] —4 —on— R A v UE R HA RY fIRE
JE P 8 IO, SE A SR MR I ST T R AL AR RE R R L Matlab WA G E] . R =10.554 09,R}”* =7.370 8.

4 BUHIMOBEENRSEEXRPNEIESITiE

PL Matlab THEEA3 20 RE: RO S ©ANI00, X FABAB TN 3 B A & i 18 00 A7 H 50 B 1T 0 4
5B AT FE 8, 38 2o 158 22 43 A w2 (5) ARG BE A7 PE Al 5 B0 i

DK 2 550 3 5 PR 1 8 A A 20 ) #EAT B S A5 B A — e — K 7 2 1 Matlab 7HE A RO =
10.483 43,R{%" =7.395 27.

DAL A E IR X 1 SR A Bl AT B, 5 2 =0.228 091, BIIT B4 %] 1 SRS BN
22.805 29 %, 53 3 SLPRMASHIME 24.029 % AH L .A=0.012 237 1,6=5.093%.

2)LL 3.3 W E LR R =10.554 09,RE” =7.370 8 JE AR, X 3 SRS BB MR T,
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33 2 =0.2592 004, RIIFFAF ) 3 5 #F 5 BI 25.920 04%, 5 3% 3 SCBRNAF A {6 25.930 3% AH LL
A=0.000 102 6,6=0.039 57 %.

3K 1535 A A B EE A (5 #EAT R S AR B A 00— 5 &, ] Matlab 315515 3] .
R%9=10.546 13,R5** =7.373 32.

DI e HE, X 2 S Bl T 5A, 18 8o =0.257 3, IIF B2 2 SHEMMBIE R
25.73% .53 3 LBRIMIASAYME 25.720 8 Yo 4 b .A=0.000 092,8=0.035 77 %.
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FATH 4 SHEMMBME R 19.217% , 53 3 LRI A E 19.303 7% 40 L A =0.000 867,8 =0.449 14 %,
AR R 22 H K.
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FE R O R Y.
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