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Composition and Temperature Dependence of
Structural Changes in Borosilicate Glasses by Spectrometer

Sung-Je Park and Bong-Ki RyuT

School of Materials Science and Engineering, Pusan National University

(20053 10¥

13¥ Hke- 20059 11¥€ 99 HE

;( h=

LD

Abstract We investigated the particularity of temperature and composition changes in xNayO - (52.5-
x)B;0; - 47.5810; glasses by use of FT-IR, "B NMR, Raman spectrometer. From FT-IR and ''B NMR
spectrometer, we thought that tetrahedral boron, BO,4 units are created N, increasing tendency generated near
600°C. It's expected that composition and heat treatment directly contributed to structural changes, this
changes are following to Na,O increasing or decreasing, caused by N, and BO, units are caused by relatively
increasing or decreasing in the glasses' structure. Particularly, BO, units are converted to BOs; units after
600°C heat treatment for 50h in the composition of x<18 (R <0.5, R=Na,0/B;03 mol%). On the order hand,
BOj; units are converted to BO,4 units after 600°C heat treatment for 50h in the composition of x=18 (R>0.5).
This particularity of composition and temperature dependence of structural changes are similarly represented

by Raman analysis results.
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Fig. 1. XRD patterns of glasses before (A) and after heat treatment at 600°C for 50h (B). (a) x=10.5, (b) x=16.5, (c) x=18, (d)

x=18.5, (e) x=24.5
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Fig. 2. Infrared spectra of xNa:O - (52.5-x)B,05* 47.58i0, glasses before (A) and after heat treatment at 600°C for 50h (B) (a)

x=10.5, (b) x=16.5, (c) x=18, (d) x=18.5, (¢) x=24.5

92 = Hr oS Yolxe A w3 3Ed 5 9l
t}. o] peak= BOy APHAIE X3 FRIFe FFol
sl Fet = ® ) Na,O kol wlel BO, 9973 Z7i=

E}t— Zg st glon olefet el ek A
El-Egili®] ArB oA e5x A A9 FHg
@JH Aoz geld £ gldtk? 34, Fig 29 (A)9
(B)= BYUS 249 AEE 600°C AFY £594, 50h
T EXEg A A g Zol dal 24z IREAH
& AR2A, EAT w2t e £ 2Eds F 5
A FRAe WEE JdEsg oy IR SAEHYCE
= HE3 Zolrt HARA &9l o]+ Nakashima 2]
IR 74348 R<0.5 OﬂCIOHH% Fek29 X8 F
2o wre Hsle Qe AlsE 428 5 2o Table
1 2 Fig. 32 A& Afe] zZhzyge] AHE et
9% 9 Zex A s SHAREA IR 4

49}# 02 At dojzich 4 2 A5k Fo &
Fehe] 2 g o A - @
AUAAEA A AT 7+ 29 FEAE

sleire] S7el FaT W3

rlo

F

mh‘.

Fm—lﬂ
b

[e]

EHTF} A ki

X

L.
EX
bl

é r}‘N 0_u

o

Table 1. Density (g/em’®) of xNa,O - (52.5-X)B,05 * 47.58i0,
glasses before and after heat treatment at 600°C for 50h

Before heat After heat
Composition re fiea treatmentat 600°C,
treatment
for 50h

x=10.5 2.2410 2.2515
x=16.5 2.4400 3.4837
x=18 2.6246 2.611
x=18.5 2.5672 3.1387
x=24.5 2.5517 2.7453
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Fig. 3. The Na,O change curve of the softening temperature
which it follows in change of content.

A VERAL Qitt. olo wet Bt HEke X2 A
o) Wiy Wk 5o AFA Fruse] U JE
£ 9814 NMR #4442 33t "B NMR2 alkali
borosilicate SEF=A Ni, Nyol S48 Y3t |24
oj-g o] 4t} "B NMR spectra® %3+ Na,O * B,O; -
Si0, Al Fete TR 22 BO, BHTRY ¥EFH
BO; @97x2 v&g 4 7beaitt.

Fig. 4 7+ 2AdFet2e] X8 5o @& NMR
A4S 53 Nyo 3 Yehdth NayO 739 &
7t} A Nye 5718t ol NayO &f39 F7td
}E IR spectrometer] 1100 cm™ M= Hol|A o] W3}

of &gt} x =18 (R>0.5, R=Na,0/B,0; mol%)2] 73-¢
gAg o]3F N,&= F715F9 Araujoe] ©]2 % Stebbins
o] ddztel AEAAT Y x <18 (R<0.5) =4 2



E3Ae 2§ Borosilicate Al Fel=9] 24 B w04 Hr) 789

0.70

RO

0.65 4
0.60 o
0.55 -
S
M 0.50
0.45
0.40
0.35

0.30 -

0.25

a -2~ Quenched glass
~~0— 600C for 50h
T T u T v T
10 15 20 25
Naz0 / mol%

Fig. 4. The fraction of 4-coodinated boron, Ny, as a function
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Fig. 5. Raman spectra of 10.5Na,O - 42B,05 - 47.5S8i0, glass
before (a) and after heat treatment at 600°C for 50 h (b).
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