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Preparation of Oriented Arrangement Silver Halide Nanorods in Glass

FENG Jinyang, SUN Yuna, WU Donghua, LEI Kun, ZHAO Xiujian
(State Key Laboratory of Silicate Materials for Architectures, Wuhan University of Technology, Wuhan 430070, China)

Abstract: The formation and directional arrangement of silver halide nanorods in glass and their influences on the polarization
properties were investigated. The results show that silver halide particles are easier to precipitate in a sodium boron rich phase. The
optimum heat treatment condition for the crystallization is at 615 “C for holding time of 12 h. The formation and orientation of silver
halide nanorods in glass is a winning combination of glass stretching temperature, stress and speed. The average diameter of AgCl
nanorods in glass is 98 nm, the average length is 558 nm, the average aspect ratio of the nanorods is 1:5.6, and the nanorods are
oriented along the stretching direction of glass when the stretching temperature is 570 ‘C, the stress is 735 N, and the speed is 120
mm/min. According to the polarizing property of glass after high-pressure reduction, the more AgCl nanorods in the unit area of the
stretched glass surface is, the higher the extinction ratio of the reduced glass will be.
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Table 1 Chemical composition of the glass W/%

SiO, B,O0; ALO; Li,O Na,0O K,O CeO, ZnO AgCl NaCl

58 19 8 2 4 6 0.2 2 0.4 0.4

W is mass fraction.
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Fig. 1 SEM images of glass treated by crystallization treatment under different temperature
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Fig. 2 Electron energy spectrum of white grains in voids of
glass sample

222 ISR Raman Y6kt Nt — DI
I FR T o FAAE B S BT ORI A R S, R
XRD v, dl i b 2 al B S B3 1) XRD 1,
T BT B S MY G R 2E g AT A, R T
BRI Ag AR BUIC, AT XRD % kT
mlE AR Es, DAE TN .

BT BN XRD MR RAE A LA, K
615 CHALTE 12 h I BIEFE M 2E1T 1 Raman JGHEN
W, ERIE 3. XF H AR BT HAb R B T AT

3 BEES Raman J6it

Fig. 3 Laser Raman spectra of the sample
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Fig. 4 Force analysis of AgCl particle in the glass sample
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(b) 570 ‘C-686 N-100 mm/min

(e) 600 "C-607.6 N-120 mm/min

Circle in the figure shows AgCl nanorod, and the upper right corner of the figure shows the distribution histogram of the aspect ratio of AgCl nanorods.

Kl 5 il i s SRR S K FE-SEM B8 Jy
Fig. 5 FE-SEM images of the glass samples prepared under different stretching treatment
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Table 2 Aspect ratio of AgCl nanorods prepared under
different elongation parameters

Stretching Stretching Stretching ~ Aspect ratio of

temperature/’'C  speed/(mm-min”") stress/N AgCl particles

550 20 882.0 Tensile fracture

570 90 646.8 1:2-1:3

570 100 686.0 1:2-1:3

570 110 705.6 1:3-1:4

570 120 735.0 1:4-1:6

600 120 607.6 1:3-1:4
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(b) Sample B

K6 BIhEdh ARG I 6 2RI, 48 B A B A i O S 4 SEML R

Fig. 6 Polarizing transmittance spectrum of glass samples, the illustration shows SEM images of the glass sample
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Extinction ratio of glass sample at different
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Wavelength/nm 450 500 550 600 650 700 750 800 850 900 950

Table 3

Sample A 38 93 151 21.7 29.6 35.8 40.2 40.0 38.8 37.3

Sample B 29 64 214 445 553 55.8 5.7 48.6 48.7 43.2 21.1
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