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Optical Properties of Transparent Resin Containing
Heavy Metal Ion

Shuji Ecuchi, Toru Kovama, Hideki Asano and Motoyo WajmMa
Hitachi Research Laboratory, Hitachi Ltd., 4026, Kujicho, Hitachi 319-12

Transparent resins containing heavy metal ion, such as Pb?** or Ba?*, were obtained by
copolymerization of metal salts of plural carboxylic acids, carboxylic acids and chlorostyrene.
The refractive indices and the Abbe numbers were measured for the synthesized resins. The
refractive index increases with increasing the metal contents in the both resins containing Pb2*
and Ba?*. The Pb?* brings about the small decrease in the Abbe number of the resin, but not
the Ba?*. The molecular refraction and the reciprocal molecular volume which are the factors
determining the refractive index, were calculated respectively in order to elucidate the effect
of metal ions on the optical properties. As the result, it is found that the reciprocal molecular
volume contributes to the refractive index more effectively. Thus, it is inferred that the in-
troduction of heavy metal ion into polymer matrix is an effective method to obtain the materials

which have the high refractive index and Abbe number.
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Fig. 1 Synthesis of transparent resin containing metal ion.
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Fig. 2 Refractive index and Abbe number vs.
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Fig. 6 Infrared absorption spectra of resin
containing Ba?*. (Ba?' content 14.5mol%)

DG EERT.

Ri1 13 Pb** & 3-PPA Z&UXT 14.8 &35, T
DIEIREDA S R icB 1T 5 Pb* OA4 4 VEiT 11.65
FORPKREN. ZOERN S REMIBICBT3E&EA
AV OREAIREDENDPS 2 a VBT, = FMEEE
MOBgOHEORNMCLEZbDEEZOND. LS
- T, #XMELZHERTALD S Pb* & Ba? DR
MicHE T 32 i 5. Ba?t & 3-PPA 2ALH
Tt R 137.5 &755. Ba? o4 A YEHFIZ Pb* 0
ZThEHENTH U2/ NSV EBbh b, £,
Ba®" O4MEMEIL Pb* EHANTRADIC/ASC EB
HETES. ¥/, CA DR & 3-PPA 0% % Hh~3
L, BIBED R 8K&ELE->TWW5. TZT, Ba®* 0%
T CA ZRWVIRHIEOE/LET & FE{k#s 5 Uic 3-PPA
ZRVIHEIEOBERD RABIN Z < + v% Fig. 6



EERA 4 VAEEEVMIEORZNIE (IO - /NG - B - FUs)

100

19.7mol%

18.4mol%
, Bal*

50 [~

(%)

T

1
400 500
Wavelength ( nm )

Fig. 7 UV-VIS spectra of resin ccntaining
Pb%* or Ba?". —— CA; «e-e- 3-PPA.

IORY. WHEOFRAPINZ <7 b vE~3 L, CA O
FTIE >CC< itk 3 1,640cm™! ORINATE{LE S
BHIsh3. —F, 3-PPA 0 A X ORINASELIC
BATV3. £207®H, ZOWNL CA cadthz ™
EfAICL2bDEEZONE. 25, CAD_"H
HEO—MRIBEMBRORESOEETHEET 21D, &
BEDA X R > TR HOEEERMSE L S
DEEZOND. Z0EBIHEHEREL L, R %
Kl LicbnEBbhis.

Table 1 {TRTELEA A VIEH O & W IZ%EH - 7748
ARZPVDELLTHEOATOE. —BiCHHERSS
RELDBE, BB RITHENPORINEL 12570
CRERAN Y7 b2 EMmonTNAEY. Lichs
> T, RBBERELE 0 &35 EAMOKELZERTH
i, SBROBELMZC EMTE 5. Fig. 7 ic Pb?
& Ba¥ DA -TEART P v ERT. £BEERIR
Pb? 0%& Ba?* ORICBOTHEWEZBAL. S
HRENE o LB HERIR P ORicB T CA &
3-PPA ZRWcHETZNZN 344nm & 317nm T
»%. Ba®* 0% TI3 CA & 3-PPA 2F I KsT%
NZHN 384nm & 312nm TH . Pb?* DRIiT Ba?*
DHRED S 5~10nm EFE~NY 7 PLTHE1D,

55 (55)

Pb* OMBEIBKENC EERLTWVS. Kic, AL
&R A VvEEGLRT CA & 3-PPA RH~NBE, #
FEODFH 20~25nm EFE~Y 7 F LTWBL», CA
DABEBKENC EbhrB. 2o DHERIE Table
1 ICRFHREALEMICH 5.

YEo&kdic, 3FRENELTEHRIR PV 0%
b Ba® OROEUTHBH, HFEITIZ Ba? OFRHS
INEL LT3, Zhid Ba?t D4 # v JBiFAs Pb?*
DZENEDENI VD THB. £Dkwd, Ba i
Pb?* LH~TiiRoBEIRIC 35 BRI X<
RBH, Ty "POETHEBEE»-TcbDEEZ LN
5.

4. F & &

Pb** & Ba* 24 BUAKIIEE AL, choo
TROIEHWEERET S L EBICLBA 4 v OEBI
DNTEELI.

Pb?* & Ba® 28UHIER&EABNETICONT
EFESEL B0, Ty BiconTRENENDT
MICETT 20, REAE—ETHS. ChoDRER
BEFRLCE LT, SFEITLD bOFEENELT
LHMBRBRELSFEEL VB EDbh T Lichio-
T, BATFHCBI2EEE A 4 v OBAREEFIR
T, Lrd 7Ty BoXEab, FibbEIEER
TEMREGIDOEMBHETH L LEILNS.

X K

1) KERAR: B TFOREHHEIZ S CE TR SN EH”,
E45TF, 27 (1978) 90-96.

2) RR B EBEH—: “BEFTEEAMEOAGRGE LR,
KT, 27 (1976) 129-135.

3) RE W EER—: “SEITEEHMEOSRGEE2H)”,
KTRAFEH, 27 (1979) 136-141.

4) R.B. Beeves: “Polymer characterization by refracto-
metry,” J. Polym. Sci., Polym. Phys. Ed., 12 (1974)
1407-1415.

5) Y. Ohtsuka, T. Senga and H. Yasuda: “Light-focusing
plastic rod with low chromatic aberation,” Appl. Phys,
Lett., 25 (1974) 659-661.

6) M. Kline: Analytical Chemistry of Polymers, Part III,
Identification Procedures and Chemical Analysis (Inter-
science, New York, 1962) p. 46.

) ARMIE, FHE, BAERER: REER/ Y F Ty 2
(EAAEE, i, 1981) p. 568.

8) HiMA & 47 RTE (FEILMfR, FE, 1972) p. 294

©9) k¥ #: AL (1972) p. 296.



