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£/ DTA , IR Xi¥%. Raman Yilf, X58-FREif. XRD, SEM 1l EDAX &40y %
WRT —FARM CaFz-Al203-Si0; RHEBH LW, RAFBHLEWRE [SiO4) 1 [AlO4] LU
TAHEHNTAWREANEGE, Ca’t LTREMBR, F- H—H2B4L 02~ #AHHE
Wi, B—WMoEEEMERR, APY B —BILCTREER. F- RA 02 #HAZM
Wik, HIS T HBMYMEEN, EHFRETHE, HP—HES SI* f1 AP, B—HES
Ca’t f1 F~, #hib By, CaF, BB AN —HHT L.
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N lEXFEMERTAMAY: CaO . AlLO; ., SiO; MEESFIN (mol%)27 . 12, 61,
N 1B HH CaO BRI ERE 58 CaFe, i8N 2 K8, I HF RIS 4
) CaCO3 , CaF; , AlLO3 1 SiO; iIFl, BEXS, BMARAEHRN, EEEEBEPN
1450~1500°C £ @, fRi8 3h, K E MY TN B BMEENR L, BFEEAR. B,
it 200 H ¥, 732 E ™ Dupont 2100 B Z # (Y Li# 4T DTA 447, L a-AlLO; & Witk
FHEFEE X 10°C/min. KN 2 KFE H RO 850°C M EEBR R X B i P 4b B2 0.5h, RIS HE
P H, 80°CHE TN 2N BT RE T, IR OHEMN N 2 REFFERY,
fE X SH&ATAH 44T BT A S8  D/max-RB fif4T{Y, THEHE N 40kV, THEH K 4 80mA,
Cu-Ko 8!, H#HEE 4°/min. BREMLE S XEFEMYE, 1F Raman XD H, A
¢ #% % % EH Nicolet 22 7] 4 = #9 FT-Raman 910. ¥ No 2 iX#:BE40, 2 200 H I, #17 IR J6i%
ot Bt FAXER 4 3 E Nicolet A &) 4 = #) FT-IR 750. ¥ RS ML EH N 1 1N 2 XL E
W, EAEBER., $T, /8 XPS 4iF (ERBRFRHEZTHER), it A5 PHI-5300. %
SUHARFRERLFEM N 2IAFEARESRGTEN 0 2 AEDBEM, BFKER BT B
1%HF W8 1min(20°C), #4THR B EWE . B A58 % HiTachi S-4200. [7 5+ {58
R4 BB 135 43 A G AT B 43 43 A7 (EDAX).
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CaF,-Al,05-Si0, ZBBWE RN ABF ST, HmENFRETME U Wims T
K @) 45 R IE SR o B AT AR AR B L KR O MR R EMF 2 £y aie 10 &
F~ 7E CaF2-Al,03-5i0; RHBMAETFRELFHAME, FEMRSEIN F- BFHEANHH
RghHREFEAET, FHRBEMELEHEE, NORKEEEE, EELRENEENE
g 67 HillB & A ik F- B F LU (AIO;F] 1 [SiOsF) WE A E R FEANBFEHMERN
W, F-BFRARO, BFF BFREFEERN, FUBBMNERSEERMK. o 1A/
No 2 iXBERY Si2p . Ca2p Fl Ols iy XPS 4M47 i 1 B R T 4 R i Db i I, 5 48 17 d A
B O AR, BEAFE CaFe-Al,03-Si0, ZB B, Sitt Ml Ca? By F M Ca0-Al,03-Si0;
ZFBARE, 4B HBX PR Si2p . Ca2p #1 Ols f§ XPS ik, W LIEF N 2 iX#
iy Si2p #1 Ca2p HWEMEAI BB N 1 1K 0.5eV, Ols BIEE M B E N 1 1K 0.3eV, XA RER BT
A RN ELRFBURETEEMNM/NES RS, B, ¥ TBERE, EHEHFHEA
KL TETENME LR, FI%7EN 2 AR T R 0 0 £ 8 9 B0 B8 hn 0.5eV. AP+ &
W 4 R B F, B A RALL [ALO,) MIBE R A FRIEE&H f, WAL [AlOg]) T R 4L T M
IERR, N 2 iXEERY Al2p 9 XPS i (A 1(a)) R[4 A AN, H b 76.5¢V WX M 4%
[ B R Y AL T 77.9eV WESY Y R4 M Ry AL T, ZEN 2 iRAET, BEA ¥4 APY &
FRLGHNE, XE—WHLTFEED, 7N 1iREER Al2p 49 XPS ik (B 1(b)) HE—4
AU HEH MR, HEBEME N 78.2¢V, Bk 0.5eV HiRE, FRK 77.7eV, XN MK EH
BiE, AN 1R AR WA FREEMT. N 2 REEH Fls 9 XPS #1 (B 1(c)
WA LSRR A BRI, Hoh 688.5eV i3t 7 W 4% 45 # () F, 689eV 3 5. I¥ 45 (6] BR =
B F, BT, 7EN 28, F- BRE—WMAEARENE, 5 —HWS4TF MR
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Fig. 1 XPS figures of Al2p and Fls in M 1 and M 2 samples
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HEANBREFREER (ERAEHT, SWETFAEIERRIEWEE, AWM
A E 1), Ca*t A FRLER, F WTH—HSLTFRENT, 3—Ro0FREM
B, BRTREASSE AP Jh, ZERSMEBPOE S AP, XMk 1 XFEN AP
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Fig. 2 DTA figures of & 1 and M 2 samples

M3 & 1Mk 2EAFH Raman )i H
Fig. 3 Raman figures of @ 1 and ¥ 2 samples

B4 N 2idBRNkeNbE (a) f1850°C b EE (b) B SEM R A
Fig. 4 SEM photos of Mo 2 sample of (a) without heat-treatment; (b) heat-treatment at 850°C
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EHBETN 1A (B 2) I—LRFLTUBINEN,; B—FEHET [AlO] HAMBEN
W, BT RFEPE, EFEA (A0 WMHETE -/ Ca¥t F1E, ERNREMR [Si04] £,
A F R PE F- BF 0 RA RIEM Ca® mE [AlO4], [AlO,] & 5 E 2t — 4 [ 1K,
— &4 APt AR 2% PO I B LK

1479 ‘859 466
. 7

(=]

1 0'82

s
]
]
)
]
¥
. )
1022 |
. ]
1
\
1
1
1
1
1
1
:
1
]

T

20 30 30 50 0 10 30
200)

S SV U g S T

B 5 850°C A bB/EH N 2 LHM XRD B
Fig. 5 XRD figures of M 2 sample heat-
treated at 850°C
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Fig. 6 IR figures of N0 2 sample

ERE AL Raman 1 IR i fr bt — B FEL. N 1 FN 2 {H#H Raman
YitE (B 3) FHBMEH, N 1ifH (4 CAS ZB ) &Y Raman X% EA 4 Mg, BT
FEEMNRSF, BTEREFENRIEETEBRTNERERE T, NEMET
BB R R ER, Bl 499cm~! f1 998cm~' A9 Raman R 43 5 XF R Si-O-Si &89 % il = 3
MAF IR SN, W 570cm~! 1 765cm~' A Raman §5 8 ¥4 B X & Si-O G889 Xt Fx {8 48 3 3h F1
Si-O-Al B4R IRS. N 2 i (CaF2-Al;035-5i0, R H) 9 Raman J6iEEHF 6 Mg, H
1 49Tcm=! #1 1042cm™! { Raman 4} BIX$ B Si-O-Si M5 MRS A 4| Sh, 792cm~?
i3t Y Si-O-Al @i RS, =AMEHI% (438 . 316 . 154cm~1) Xt Si-F 2, AI-F @89 4%
3, T RFE CaF2-AL03-Si0, ZF P, A 84 F- #AFEENEAMEAR O~ BF, B
FF BTRIESFKERN, NTHIBTHBEHMEEN. 7 CaF,-AL,05-5i0, RFE Y,
XF R Si-O @3t R IREHE 570cm™! JFHEH AT, XRHF- EFHEASBMETHERT
EHEET, A, X Si-0-Si 85 f k3 fr b 48 IR 31# 488cm~! 1 998cm~! i, DL KX
[ Si-O-Al 84 48R sh iy 765cm ! W M E M A MB35, HRFEBIESE, &K F HFH
9T BB LSS5 H, AR Si—O-Si @1 Si-O-Al IR BB N LR, (HiXAHHH
THREHE XEHTF BTHEHEBEALETHHIR (E 4(a), HP—HESL C2t #I
F-, B—AHE 4R Si* f1 ABY, B4 SitT M AP X — MBS NEEMEMTE,
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M Si-O-Al BH RS MEBLIMNIER. B 4(a) FIRH S HERE —F2 WLA 2 B AEH
EHEEMES, SEAMHED —EERY 200~400nm MBRE X IR BT A, EDAX 44 %A
HEFER R (mol%)Ca 204, F508, Al3.5, Si7.2f O18.1, A BB R ABitH
(mol%) Ca 83, F16.6. Al7.4, Sil8.8f O 489, ] WA NE Cafl F fY4H. 1%HF
REME, HMERKMEEEMABRERK, TMINABGRE A RS/, o] # 5 40
EREAME Sif AL, WLHEME Cafl F M, XEZHE N HF RAHMA Sitt K 4
R SiFy k. # N 2 iXHETE 850°C $ ik 0.5h 2 f5, KEENTER CaF, Rk (B 5), BH
TLEE (4(b)) BIR, CaFy dh R WA R A I SLAR H A

CaF,-Aly03-Si0; ZBLHH IR Stk 447 E (B 6) #A 6 g, 4466 ., 1022cm™! i
43 53R Si-O-Si M S M RSN LEIRS), 700cm—! HEXF R Si-O-Al B HERS, X=
AW 7 Xt B 44 8 B9 4% 3 43 B A1 Raman 43 47 5% A i AE X Y, R BN §9 Raman I (] i 3%
FEBE—EEE, XAERH T Raman S 470 R KBRS, IR SHeHR4E RN
MAHER URRBRMSFRESNGE. RE=NEA 7 Raman B PR BN K68,
XF B8 SC#R [11], B 41 1082cm ! X R Si-O-Si @M 4R BN, 859cm~! T REXT N Si-F B
Al-F 87 HR30, 7ESCHR [11) FHRAF 1479cm " B R 5R BT Xt B AU A IR 3, BRI REXT R
Si-O-Si 8 Si-O-Al @M #E3), XRBTFF- BTHEHMIMEERTEESBENRR (RE
[@ kiR Raman Y% 4 #r).

L3 Raman il IR Y4384t — 2% B T 78 CaF,-AlL,03-Si0; AB B, H—&4H F-
HEAFE NI, M4 EERB [SiO4) F1 [AlO4] AT AAHEMN F XM ALH .

3 it

1. CaF2-Al;03-5i0; RBEBM Ty F1 T, B Ca0-Al,05-Si0, R B A KIEEMEME.

2. CaF3-Al,03-S5i0; R G5 R [SiO4) A1 [AlO4] DATH AR XM A 4 W 4
HH, Ca* o TFMERP, TFH 8o ALY BATFNERE, F- AWML 02 #
AMENE, 55— LT M 45 6 B

3. CaFqy-Al,03-S5i0; REHAFEN AL, —MHEE Ca>* M F-, B—HE & Sitt M1
AP EFRETHEEAEE T, {bHEE, CaF, BEHENE Cat f1 F- By —MH .
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The Structure of CaF,-Al,03-Si0,; System Glass

DUAN Ren-Guan LIANG Kai-Ming GU Shou-Ren
(Department of Materials Science and Engineering , Tsinghua University  Beijing 100084 China)

Abstract

The structure of CaF5-Al;03-Si0, system glass was investigated by using the methods of
DTA, IR, Raman, XPS, XRD, SEM and EDAX. It was found that the structure units, [SiO4] and
[AlO,], were linked to form the basic network by means of angle connection and the ions Ca?t were
located as the network modifiers. Some ions F~ entered as the network formers through replacing
02-, and other ions F~ were located as the network modifiers. There were also some ions Al3*+
staying as the network modifiers. Because the F~ entered as the network formers, the structure
of network became more loose and phase separation of glass took place. Two kinds of different
phase regions were formed in the glass, and one region contained more Ca?* and F~, whereas
another region contained more Si** and A13*. When the above glass with phase separation was

heat-treated, the crystals of CaF, firstly came out from the regions containing more Ca?* and F~.

Key words network, exterior, interior, phase separation



