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Dissolution and Structure Analysis of Phosphate Water Soluble glasses
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Abstract

Potassium- Calcium~Phosphate glasses in range XCaO - (50-X)K.O - 50P.0s were investigated. Glass

transition temperature(Tg) of prepared glasses were below 520°C, thermal expansion coefficient from 270.3x 107 to
604.5 % 107/°C. The structure of XCaO - (50-X)K.0 - 50P.0;s glasses were examined by FT-IR spectroscopy indirectly. .
As CaO was increased, Ts, Tg, P-O-P bonding strength and chemical durability were increased. Glass surface change

was observed with increasing dissolution time using bulk specimen, weight loss and pH change were measured as

function of the dissolution time.
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Cal - K:0 - P:0s 2 8] thakgh 246l A tAg 72
S ¥4 £ S 99L Hostzal XCal - (50-X)K,
O - 50P0:5 72ZA B AAs¢c). EUUEEE 1
F A2l H;PO,(Duksan chemical, 85%), CaCOs
(Junsei, 98.5%), K.COs(Junsei, 99.56%) & A}&3}yict.
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Az AxE freles FEo o Uz A gk
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oct, AxF EHeles DTA-TMA (Rigaku Co. TAS

100) & o]83ted A3kl o dA4F ATE F4%A e,
F2 Holex £4& #sled DSC(DSC-50, Shimadzu)

5 o]§sted 2Hzte) CaOF ol oiaf wlwaldch. #2 3
d odRo] Falg HsaliME X-4 A £47] (Shimadzu
Co., XD-D1) & ol&stdch. #Ax27e 20=10~60

deg., Scanning speed=4 deg/minE A Atk FT-
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IR (Bio Rad. Korea Co., FTS-135) #-4] 8 o)-43}ef B
Fi S o] &3 A ) F2 o HEE EAF P, 24
Bl A fele TS FAdT § Y= 5 400
~1,400 cm'o]de}. 85§ FAs)r] $5ke] At WE
Alde] FAZMES EAFHPoen, pH meter (Istek
750p) & AH83lo] pH o H3E FAS A}, Sz &4
< $l5te] ICP-AES 48 AAstden, Al £33
A& &al3lr] #3le] Optical
BY50) & o]&3kich.

Microscopy (Olympus
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31 ¥H =4 £y
218} ggef) gl XCa0 - (50-X)K.0 - 50P,0s (X >10)
Z Aol tahed K,0 Bl 42 2429 $2) Hole
S5} 5L =) WEE wwLsted Table 1o vehhsich,
Z7be) 4ol s Ca0) Feko] F7hakRA DSC F43
9] %2 Mo £xE AAHLE TLRE o)FE ol

Ca™ 7} 2AkdA +2l9) chaind} chainAlolol|4] AgA R
A A5t ek qlabdA fB] 5o EAE ¥A4sts
P-0-P ZAgH2 A7|7t Aap 2 #]7) gtolzt AtE =
o} aeba] CaOof gefe] Bold5, K09 ko] b
g8 Fu Ho|RE 9 d3lere HAHeR y 28
ol Fa}A Hw, dWA AlgE FashA o}

32. = 24

400~1,400 cm™'Ate] <dgel4 XCaO - (50-X) KO -
50P0s #2l2] FT-IR absorption spectrag Fig. 1.¢
vetdgnh 50 mol% POsE 73 AHE AlolellA
spectra®] A AE & 2o)HE Holx A= WA,
ZAel w2} band 2] g o7} gpeksiet. 1,300 em™' FZ9]
Wil (PO ., stretching bandsl WAL K07} Cal
2 A "ol = frequency ] & °]F2 Rolx] ¢dAqt,
259 intensitys Z4ge}h. 1,100 em™ 239 P-0O
groups'®ell & absorption band® 1,300 cm™'FZ9
absorption band®t w7} AR K09 ko] Zrlsleim
frequency o] & o|F& Bol#| ¢ttt o7& Cadl A7)
ST} Ko A7lAR & Aol7t §l7] Wolzt AL
g}, o]aidt AL 7A=Y 27} Sl Cusk Na9 £
& z+= XCuO - (50-X)Na0 - 50P0sek= iz o)

Table 1. Basic Component and Thermal properties.

o' 28u (PO, ., intensity 2] ZFa= K07} CaQ&
hA "ol W} (CO0-)P-07-K"ZA3}e] P-O-Ca AZe
2 dA"HGsS AA Foh 900 em”t 239
absorption bande (P-0-P) .29 stretching mode
2 Yehte wbde], 785~800 cm™! 29 band: (P-
0~-P) . Z%9 stretching moded] 7]&c}. =& (P-O-
P)uoll tHet band 52 K.09 o] st o &
frequency 2 T3] o538, o|Z & lAabdA HElutE
o) F4L ¥AFE P-0O-P Z¥Ho| A4S 9uldt
o}, ole} ob&8] CaO 9 §afo] S7Isha A QArdA 2
Wef 2718 efe]&ql Ca® 7} chain AlelellA AgAE =
4ol det, K09 gaFo] AastdA Tge Tse =&
F71ete, g W7Ae] 712 AR 4S8 4 o
g Ak A frelWe) P-O-P A Ho] F7}3te) ulet
34 F7AEE F71EE AtS Bt Fig. 29 50 mol%
P.OszAdl gt 34 I =& Jedisled, Ca0o ¢
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Fig. 1. FT-IR spectra of XCaO - (50- X)K,O - 50P.0; Glasses.

samples <r521?/o> <r§;10%> (ri);(l?’/i) <2g> (zfcs> (1) | Class Stte
WG1 50 0 50 520 563 270.3 Glass
WG2 40 10 50 450 484 3735 Glass
WG3 30 20 50 395 429 270.3 Glass
WG4 20 30 50 320 350 604.5 Glass
WGh 10 40 50 - - - Opaque
WG6 0 50 50 - - - Opaque
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Fig. 2. Three point bending strength of XCaO -+ (50-X)K,O -
50P,0; Glasses.
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Fig. 3. Change of weight loss with thedissolution time of XCaO
- (50-X)K.0 - 50P,0; Glasses.
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Fig. 4. pH change as function of the dissolution time of XCaO -
(50- X)K.0 - 50P.0; Glasses.
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Fig. 5. Change of extracted P amount with dissolution time of

XCaO - (50-X)K,0 - 50P,0;s Glasses.
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Fig. 6. Change of extracted Ca amount with dissolution time of

XCaO - (50- X)K,0 - 50P,0s Glasses.
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Fig. 7. Photographs of the corroded surface of the WG1 glass.
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Fig. 8. Photographs of the corroded surface of the WG2 glass.
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Fig. 9. Photographs of the corroded surface of the WG4 glass.
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Fig. 10. Photographs of the corroded surface of the WG3 glass.
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FZ22 A2y gehy JFAFL 57187 bl §
E4 2 E 4 He Aol AtgEc). K0kl s
o] 2)7re)] W2 optical microscopy AL Fig. 7~ 109
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