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Abstract

We have been investigated the flaking mechanism of the soda-lime glass. The pH of aqueous solu-
tion approached to 10 and increased with reaction time by ion exchange reaction between Na* ion of
glass and H* ion of aqueous solution under the conditions of below pH 9 of start solution. The rela-
tionship between the pH of solution and reaction time shows logarithm. Total dissolution reaction of
glass components by OH™ ion in aqueous seems to be dominant after the pH solution reached to 10
and the dissolution rate linearly increased with reaction time. The above two reactions are simulta-
neously occurred. The dissolved Ca” ions are reprecipitated on the glass surface to Ca-compound.
The flakes are formed by the separation of leached layer of glass due to the different thermal expan-
sion coefficient.
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Fig. 1. pH change of aqueous solutions with reaction
time at 121°C.

3-2. +8He| pH H3}

Fig. 1ol Z7] pH} HHg-AZbol] w2 F~8-912] pH
W3E Jehigdc) 27) pHoE 5, 7, 99 ASE= £
B0z Zokldr} o 12417ke] wkeA|zke] 7
spsbd pH 100 =25k, o] F dA g ZhE At
= Aspe] vElten, 7] pH7t 5 45 pH 10
of] =3l A7k Aol

oleigt ~gelle] pHe| Frh= f=le] AR
Na™ o]} 4~geie] H* o] 2-7ke] o] 2mihihse] 4
H2A, o] pHe A1) 2ol S71sH dt

SiONa(g) + H,0 — SiOH(g) + NaOH )

El-Shamy 522 Na,0-SiOA 24EA Rl
ATZ F3lo] olEialt o]xwghiEo] pH} 9 o]t
o wf AYslH, Lyle2 pHE] $717t | 2HE
Nao|-2-2] 3pikE AA|AZIck e B asjelet. 4 2
A fEel gt B d7EelMs 499 pH=
10& SA R slod oof] £HEE 22 epton,
AzA o R freje] Ao wet Na o235} H' o
7k ol ewakgol FHAIFEe] e AR w
B

o). &ashgo|Ae] HhE kineticse] s El-
Shamy 5% oA 2XelM o 4(2)F A A
3 Lylee £5=5E E3R] vt A6y
eahgint.

0 = Ki(expy) 2)

log(Q) =logt—biT + ¢ 3)

Q : FE|ERES 45 Ayl
K : abeEEA

¥ : 2(0.5)

¢t A8717}

T Adgew

a, b : AN

ol A7 Al L5} whedEel] Fi
HIAAL 9l ACE et o n® Lyled] (3)4e] o
AP 02 AT 4 gl T o] AEelM
Zl2E §25 drlele] o) AFEe oAzt B
o 2] ok, & ~842] H o8] Zhiwlt 7] o
ol A= 489 pHe A ()RR E TR 4
@yt ==eld 4= glet

“)

b

Z pH= A7l A8l log el IAIE 7
HIBLT 9IS & 4 oded E A AHEH &
ek fr2l7) 2= pH 109 A X 3] A
7= pHe] Z71Ale] Bofat AAIBRAL Qs

g pH 12048 o= 2=ejlAv} pHO| W3k}
AL 9slem Alzke] F7kek A% «zke] pH 4
7} el o] F A Akeel| o] Zlor k|
aet. ole} e w3271 pH AT F2 pHE
71z S=gelo] 79 8o Lol OH o]o| &
9] Si-0 A Al AR wkesle] f=e =
£ A3 shrjsled AR=EgY] w9l Ao A7
FHo} o)le duix oz ezl felel o871
2 wkg-o® A=yl 722 Fe AAAL F
2le] g7} dojivi= TAEA, El-Shamy[2] -2
Na,0-SiOA 248A f2ldl thgt d75 Esf ol=
8 -85l (total dissolutiony A= pHZE 9 o]Akd
] MAE oul= OH ©]-22] Hglo] Ari={ql
Aoz Harslgdo), o] ukgol wgk AL A|(5)
9} 72

pH =logt —a/T +

o 0

0—Si—0—Si—OH|(g) +40H (soln.)

o

o o



A 1148 4Z, 2000

o

< |0—Si—0H|(8)

o
OH

+ |OH — Si — OH| (soln.) 5)

|

OH

wepr] B el AME fele] ZAeME pHY}
100] 2 w7A]= o] emuke-o] F7} Hu] o7}
A9 piie A (@pll et 2715k pHrt 100] E2
ol Fol O ohel §2le] Aol Helsh
A Fo2H o oA pH F71= JAHE Aew
e},

33, 89| FHER ¥ ==
7] pH —E‘iéf’i} |A-E ICPE o]-§3}e] ‘H‘F/]i
4al=e] g 4 3l Na, Ca, Si ¢]-29] %%
48 A7E Fig. 20 VERigic).

pHe| 75 F7IEted 100 =R AE et
W visl 429 o] e9 ke I o]Fexm A&
Aoz Frlh= AHE Vepigle). 53] o] emst
uhgo] 7 =R] ¢k Si, Car} 27)%E £E50]
93 9137 =gt pH 109 =2 Aol A= Nadl
T AL SR e AL E ) oA 34
Hhg-o] 1A o] 238k HkS- o] Fol AP o
ofih= Zlo] el 7] HE] N2 H3pHom o
doaL I3-& ez gt

18] Agsl] A o] wk2rHE dolulth=
2 o] 2 ghh-gol| ofdf felFEm Hte) F5H
ol pH Zke] AE81E doy)7le] 23 A==z 7
o= 7L _/]H]"o‘]—tz]- , AR gelo) pH= = 23
S7HEA k2 2T]e=E, SEdddle felE
E2HREle] Aol whE pHO] FHl7} EAfeh -2

]:l
HE
=

=

JlN‘ _r_, 0

el )

]0

_:rl

pHe} gl FREmel e A4s) ko] Yo
= Ao ioqzh:}
Nao] S22 Fig. 2(aelrlgh o] 14121 o) 5]

T AR W‘ri} R HER AL TR

%) Flaking 447 7o) st Q7 237

35

g —m—pH 5.0 v
B 30| —g—pHT7.0 e
5 o5 | ~4—PHSO e
g 9 pH 12.0 P
M 201 ,///
=} P
5§ ¢ P
= 7
© -
..E 101 e
v
8 5
= Y'/ SEPE. S =]
8 0 :—Q—- I‘T.M!‘ L
0 5 10 15 20 25
Time[ hr]
()
= 140
£ —m—pH50
£, 1201] &~ pHT0 /g
S ~ds-~pH 9.0 o e
= 1007 v pH120 ot
38 80 A
ks e g
& 6o} -
o
@
&)
c
8 v " Y : \
0 5 10 15 20 25
Time[ hr}
(b)
E 400t
£ —m—pH50 Pt
Z 350F | —o—pH70 L
oo 4~ pHO.0 rd
© 300F | —y-pH120 P
0] -
" 250} s
< 200} /v/
e ~
L Ve
:9; 150 o
S oot P
g
2 v
S S0t v e
0 -.-Miﬁ{—’:ﬁ : L L
0 5 10 15 20 25
Time[ hr}

(©

Fig. 2. Concentration change of glass components
in aqueous solutions with reaction time at 121°C.
(a) Na ion (b) Ca ion (¢) Si ion.
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Fig. 3. SEM photographs of glass surface at 121°C
(initial pH of solution 12). (a) after 4 hours (b) after
6 hours (c) after 12 hours.
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Fig. 4. SEM photographs of flakes and glass sur-
face (121°C, initial pH of solution 12, after 24
hours). (a) flakes surface of contact with glass (b)
flakes contact with glass. (c) glass surface after
flaking.
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