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Appendix

1 Determine of Gel Forhg

1.1 V¥eight Fract:.,

2 Determination ¢™ Dryigg

. AUHINENTNEING
qmﬁq ol i

= 1 (-. - (1- y(H,0)

y(H,0)\m

m_ : 100% was mean m (H,0) + m (5i0,)

m_(H,00 = y(8i0,).m_
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m_(5i0,) = y(Si0,).m, = (1- y(H,0)).m
when
y(H,0) + y(Si0,) = 1.00

R : l_(lgﬁ}

n, - a_ (8i0,)

*

m, - (1-y(H_0)) .M, ==--=mmmmmm (1)

*

wtxH O in gel == B hy100 e e}

2.2 Shrinking

For planar AN Ay ide, which occured error
of measurementygSE .f’
Y ]
- :

|
. 2l

= volume at time

quitngyveang, -
RIaN T ARITENaY

Vo - VLt normalized volume shrinkage

2Y.d
dD
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Vo= gLND QY =ifkD

4 oL 2
_ov - T
dD 4

By 1070 .00

ML /4).D

50

as long ’ as dy Y

ﬁu ﬂi‘;\ ﬂ’m ﬁw ﬂhiﬂﬁ shrinking from

linear shn‘rk

SV RN T 1) (T

2.3 Arrhenius Equation

log (slope) ~ log exp (-E, / RI)
~  2.303 (-E, / RT)

o

-2.303 (E, / RT)
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T plotted vs. 1000 3 E, in kJ / mol.
T,/ € + 273.15
2.4 Relative Humidity
LT
HO (gel) 11 ----> H,0 (gas)
TPy €T)
drying™ . / \ B AT) = PB__.J
constant
Tl 7T P lT:I...I
A sample
Y g
- = u:n}

o usARESEng

RN TUUNI AN o
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2.5 Sintering

sglid
<]

iquid

glass metastable

A

u.-ﬂ-"'"f-_

’ﬁ ration maximu

Y

g1NJ
;mlt_ﬁn;jﬁﬂ

RN

T 1000 to 1100 for silica glass

700 to BOD for wet gel
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T4

criterion of erystallization

(e.g. XRD peak)

ninterilgﬁhfzfifhh‘

log t

3 Standard Test N®tuc 47 :j !xa \ f, _?l : Demnsity,

perfora the Dblotting
operation by ightly on the wet cloth,

which shall -r‘d with water and

then pressed L Pfater as will drip

from the cloth

AUE? i w*ifﬂmﬂ'a:;::: Foae)
qm AINIAAMAANLIAY.. ..

centlletres, as followed:
Y. = M-8
3.1.2 Calculate the volumes of open pores and
imprevious portions in cubic centimeter as follows
volume of open pore , ca’ = M-D

» # % a
volume of imprevious portion, cm = D-5
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3.1.3 The apparent porosity, P, expresses, as a
percentage, the réiationship of the volume of the open
pores of the specimen to its exterior volume. En]cu]age
the apparent porosity as followed :

P-= [(M -D)/V 1 x 100

3.1.4 The valaul Jption, A, expresses as a

percentage, the relss

mass of water absorbed

to the mass of fel E——— Calculate the water

absorption as fo

2.1.5 grams per cubic

centimetre, of of its dry mass

divided by the _ bing pnrés. Calculate

the bulk density

4 Thermal Expalsdals - | _{’
RY

o ox10 DxW /T

GDLIRRE] b1V AR
RIAINIUNRIINYIAY




Annex

This part shows in dg! ”; ' #11ts of drying and sintering of

0X-50.
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TQ b[e I PRESSURE OF AQUEOUS VAPOR
Yaron Pressure oF lo
Prassase af aquzcus vapar oves fce in mun of M for tampesntures from

=P8 ea 0.

0 2 | os | o | o
0000700 . 000045 ic.s2z iosoe 9701
0004  DUN2Y 0.904 | 0857 |o0.870
001ne | 00143 D993 0975 |0 95
.U0B0S | 00614 1,001 1.070 1.051
02055 | 0230 1196|1173 | 1.133
Nees .Eiug 1.112 1.2;33 1.264
2850 .23l 1.437 1 sl 1.386

1.574 | 1.3 1.518
] 00 | 02 1 7e | 1801 1.661
', 1,853 1.840 | 1.817
10317 | oan 2.057 | 2.021 1.485
| 0.351 0.344 2.246 | 2.7%7 | 2. 18R
10280 | o0.3% 2450 | 2.408 | 2357
! 0.430 | D.472 2,67 (26 | 258
0.476 0. 457 2052 |2s58 | 2.813
G.526 | 0.513 3 17) 3.117 | 3.085 "
0.580 | 0.560 345 | 3308 |3.338
0.640 | 0 827 3.753 | 3.e4! 5.630
j 0.703 0,801 4.072 4.012 3.046
10776 | 0.703 | 4421 1455 |4.287

AuLINNIneng
QRIAATUUM TN
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VAPOR PRESSURE OF WATER BEL oW 100°C
Pressure of aquéus vapor over water in mm of He lor un;gn.:;um from

=158 to 100°C. Values for fractional degrees between B9 were
obtained by interpoiation.
0.0 0.2 0.4 0.6 0.8 Teme- | 0.0 0.2 0.4 0.6 0.8
414 1.300 1.268 | 1.345 42| 61.50 | 62.14 | 62.80 | £3.46 | 6412
‘534 1.511 1.485 | 1.460 43| e4.80 | B5.48 | 66.16 | 66.86 | 67.36
665 1.637 1.611 1,583 44| e8.28 | 68.97 | 69.69 | TO.41 7114
804 | 1.776 1.748 1.720 - -
655 | 1.924 1.803 1.B6G3 45| 71.88 | 72.82 | 73.36 | 74.12 74.88
46 ) 75.85 | 76.43 | 77.21 | 78.00 78.20
116 | 2.084 | 2.050 0 70.80 | &0.41 81.23 | 82.05 82 .87
agg | 2.254 2.219 ! 83.71 B4.58 | B5.42 | SA.28 87.14
1 475 | 2.437 | 2.3%0 88.02 | 85.50 | 89.79 | 90.60 | ©1.59
T 2.6833 2. 585
8 = | 2.843 | 2. 92,51 93.5 o4 4 85.3 96.3
Sas 20 | 98.2 9.1 1001 101.1
o 115 | 3. 09 | 103.1 104.1 105.1 1062
—_d .39 3. o | 108.2 108.3 110.4 111.4
-3 820 | 3. . 113.6 114.7 .| 115.8 116.9
-2 .BOB 3. E
=T 196 | 4. [ 1181 120.3  1121.5 175.6
125.0 [126.2 1274 125.5
-0 53 | 4. im0 1323 |133.5 134.7
137.3 138.5 | 130.9 141.2
o 647 | 4. 1439 | 145.2 | 146.6 148.0
i 908 | 5.
9 370 | 5. 150, 7 152.1 154.5 155.0
3 766 | 5. 57.8 150 3 | 160.8 162.3
4 .187 | 6. 165.2 166.3 | 168.3 1665
172.9 174.5 | 176.1 177.7
5 635 | 6 80.9 | 182.5 | 184.2 155.8
5 L 189.2 | 19c.9 |192.6 | 1643
2 ‘yee | i 197.8 00,5 | 201.3 | 203.1
g g7 | 8. 206.8 | 205.6 | 210.5. |212.3
e : 2160 |80 |99 |221.8
- g 233 o5 7 | w77 | 23007 231.7
11 9.976 p.7 | 235.7 | 2377 | WO.7 241.8
12 10.658 ] 236.0 | 249.2 |250.3 | 2524
13 11.379 M5 |236.8 |2m0 |20.2 |34
14 12,144 265.7 o88.0 | 2:0.2 | %726 274.8
nt7 2 | 279.4 | 2818 |254.2 | 2386
12.953
13 809 91,5 | 2040 | 206.4 | 2088
14.715 'i.S 3064 305.9 411.4
15.673 - a.g glg; 37220 EE.J_.Q
16685 w [0 42, 353,06 8.2
e AR D: s |36 |3awa |332.2
18,880 A sse.0 | 3610 |3c3.8 |366.5
20.070 4 3726 |375.6 |37s.8 | 2818
21324 i z88.0 |301.2 |304.4 |397.4
648 ; 403.8 | 407.0 | 410 2 413.6
i 420.2 | 423.6 | 426.8 430.2
4 440.4 | 444.0 447.5
: : I 455.0 | 461.6 465.2
28 y a2l 476.0 470.8 483 .4
30 3 . 401.0 [494.7 |498.5 2.2
: : 510.0 3.0 517.8 521.8
r. 3 LR 537.86 | 541.99
.08 ) A 55853 a2.75
; ! ] a7n.87 | 384.22
1155 6 , 5 g1 80 | 805,33
344 ) 44 | 620,01 |66 |620.2%
52 82
B4t | 43.117 | 43.585 | 44.073 o6 |633.00 | 63R.50 | 643.30 | 648.05 652.
054 | 45.540 | 46.050 | 4u.3550 o |ea7 62 | 66245 | 66731 | 672.20 ﬁ??-‘f?,
‘sa2 | 48,102 | 4s.627 | 49157 97 |es2.07 | 8s7.04 |6n2.05 | Go7.10 | 792 o
‘931 | 50.774 | 51.323 | 51.879 So7.27 | 1240 | 7oas | 22075 | 7209
‘000 | 53.580 | 54.156 | 54.73V o0 |7aaeq | 728.33 | 74380 | 7020 754.
3 BN < G =2 00
ET 7O 100 | 760.00 'Fﬁn_-iﬁ TN 03 T, 44 ;h‘E.[
o 185 |0 |0 101 |38 a7 | 708,48 .| 7us.s2 [sos.s0 | Biu-H
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VAPOR PRESSURE OF WATER ABOVE 100° C.

Based on wvalues given by Reyes In the International Critical Tables.

RAGRO RHAIRND MAGRO KNARNBD He®NO

Prezaure Fresaurs Fremaure Pressure
Temp.  Temp Temp. Temp emp. Temp Temp.
Pounds F Foundy Pounds F *c Pounds *F
mm paer mrm per mm per mm per
»q. in. 8q. in, 8q. in. ag. in.
Tén .0 170 | 3040.902 | 114 570 240 | 35100 52| 4RS 385 | 464 310 | 74024 00| 1431.390| 500.0
FE T | B 171 | 6065 32 | 117 471 E 25547 00| 409 933 | 488 = 311 | TS 40) 1451, 0&3) 501 .8
£13. 54 [ e - T 242 | 2500l 28| 500 847 | 4678 312 | TEOTA 00| 1471.070| 503 8
45 12 4 173 | Ba83 24 26440 52| B11_ 450 | 4689.4 213 | TPI17,207 1491, 203 | 595 4
575 06 a 1Fd | ohak 28 2691235 520,400 | 471.2 214 | THIBGE.000 1511 454 | 5072
2006 05 o 178 | vee GTIR] 28] 520 44T | 4T3.0 315 | T30, 00) 1532 058| 5000
01T 92 8 ° 174 | oms2 62 j7855 521 538 6B | 4T4 B 2 B0 00| 1552, 632 600 &
0 R0 ] T | TUiS 5o 15 Bd | 24T 020 | 476.3 31T ¢ BLITI 20| 1573 501 | 6% B
1od §2 oL IT% | 7150 4% 6] 557 380 | 475 4 318 | 81467 60] 1504, B4 4
103 w2 2 2 158 | 7340 20 S 566 808 | 450 2 319 | 53569 80| 1815.972| 606 2
1074 5 | 20 736 | 250 0 1E0 Bigds BO| 1637, 575 606 O
1801 20 | 21,457 | 231.8 s IEE 21 | ASS10 20 IS0 4TE) B 6
14k 74 | B N3 | 2546 12 455 8 7 | BAmEn 200 1681 516 611 @
1187 & | 22 961 | 225 4 155 4357 4 23 | BEIM 4L |-0T03 BA4| 61 4
Foual 23.731 )72 184 A5G 2 i § BOMT. 0] 1724330 615 2
1267 64 | 24 519 | 239.0 153 4510 223 | ooeT 60| 1748 971 B1T ©
1309 04 [ 25.340 | 240.8 Lbti 402 8 326 | wiead. o) 1771.807 | A18 &
135065 | 26 162 | 242 6 | api e 327 | 90508 40 1794 963 620 €
i 08 | 27,017 | 244 4 405 4 2% | G042 40| 1818 483 E22 4
1442 63 | 27.596 | 246.2 05,2  37¢ | 94773.60| 184z 2on| Aze.z
1459 14 | 28 795 | 245 0 o0 | so0.0 330 ["o6s12 40| 1388 245| 428 o
L35 20 717 | 240 & 191 ﬁ 8 331 | 9775 80| 1800 348 627 8
1320 04 | 30 669 | 251 & 149 03,6 32 | 99020 400 1914 T42| 870 6
Bidls b | G0 842 | 2504 167 A05 4 334 I0OCGT 20| 1932 431 8314
T B | 32 637 | 288 2 104 s07.2 e (101851 BU; 1064, 26T 833 2
174 03 | 33 257 0 185 . &9 0 A28 (107851 20| 1989 298| s35.0
1705, 12 a4, 712 | 255 8 166 510 8 336 (104196 00| 2014 822| 4388
1840 £3 | 35 789 | 260 & 107 ' 412.6 320 (105536 00| 2040, 540| 835 &
PR B | a6 501 | 2R2 4 198 C 514 4 335 (100571, 20| 2066, 55| B0 4
Ins 35 | 38,023 | 64,2 100 L % s18.2 339 [I06224.00] 2002.T10| 842 2
16| 30150 | 2ed 0 s i 581 | sk G 109562 00) 2110, 163| B4 O
Sy 42 | aD.ORd | 267 & 201 11 | S19.8 361 (110967 60 2145 763] 845 &
20 42 | 41,582 | 26U 6 Elie) b 528 342 I235E 4] 2172 BT 845 B
2014 G4 | 42 b4 | 271 4 205 Wi %en | sy 43 (103740 20| 2199 850|640 4
S0 Th | 440103 | 0732 FiT) L8 oo | A28 2 4 115178, 00) 2227 179 A1, 2
24T T 1 45.350 0 5 62 053 | soT.0 348 [116414 40 2984 853 0
NG M| 46 T2 ] i if‘fﬂ' - ¥75.387 | szn s 344 |11B073.60| 2283 171 A%4 B
HEd 18 | 48101 & 207 | 467 i s 8% 700 | A3p 6 M7 119532 80| 3311 387| 626 &
2541 £7 49 515 1 208 | 13742 g AT ey 02 437 | 532 4 B (121014 80| 2340, 044 | BAS 4
indd ok | 50,080 2 W07 | jaonn Ta L oSl 916 232 | s34 2 MP (123504, 40| 2368 548| 660 2
2910 6 | 52 421 | 284 0 2 187 ap 350 (124001, 601 2367, aez
Irenda | Mwro |Zen e ,9 8 351 [12s500 60 2427 301 ea3.
sahy 44 £S5 444 | 26T 8 B Tl = 8 352 (127040 20| 2454, L
T T 2 i 333 128509 e0| 2488.710] 857
dcloed | 38 e3¢ |20p2 3 MR B ;33 [130157.60| 2516, 837 668
A116 78 B0, 2 a0 215 245 0 355 1131730 80) 2547 . 258( 671,
200 40 | 61.044 | 24 R a1k | B B 158 28 BO) 2578.119] 672,
2 A2 | 63 864 | 2948 o 217 548 6 5T | 134wE G 2609 422 | 874
ok 76| 6B ALz | 2B A4 g 550 4 358 |138870 60| 2641018 678
TE 24 | BT 220 | 300.2 219 532 8 3869 [138725 50| 2072 008| 675
4550 48 69 042 | 302 0 254 ol [} 380 20| 27085 6850
T 00| 70 004 | 303 B 1 g g 201 1141572 80| 2737571 631
ATHG 56 '] B‘_i.‘. :!DE‘ ] 5 362 (143275 20| 2770.490] 653
88 | 74.773 307 T 385 |144007 80| 2803 .7 855
950 6.77T2 | 309) o 364 146733 . 20] 2837, 357| 687,
4075 88 | V& 815 ( 311 ﬂ” 28 265 385 1148510 20| 2871.892| 859
41=3 50 | s0 vl | N2 BN o V06 366 (150320, 40) 2006722 850
4203 24 | 81018 | 3146 27 207 2120 20 2p41.808| e02
4404 08 85 178 | 318 4 E B0 2077.118] 694
1519 7 " : r o, )| 12,974 696
‘ ‘
635 00 5 o i o AD) 2040 273| 08
4755 32 | 0193 -8 bt B i S0f J0kn Bas| 600
4570 g2 | M4 & 232 302 & 372 181507 60| 31273 047 TOI
o | o6 325 4 233 302 A 358 l1EMES 40] 3160. 063 F03.
e o, LU | 4472 234 304 T 374 165567 .20] 3199.613| T05.
520 18 | 101 &38| J20.0 305 | 80114 581
316, 5y | Mo 105 | Ew0.8 335 aos | 70072 mg
852 40 | 106 TB8 | 3326 ggi 307 | TIos2 A4
A5 o | 100 402 | 44 .,,_“'t 308 | TS 1| 558 4
5795 o4 | 112008 | 336.2 :3:!9 309 | 73024 au8.2 -
4

-



1 drying 50°C

tHASS LOSS

3.93 5:99
1.49 1017
1.1 1428
14.92 1899
19.89  13.61
13.41  11.79
15.71 1.3
.19 36.09
.51 19.76
.36 42.05
2.1 4105
41.51  5.89
§.11  §9.35
58.19  66.07
63.43  T72.35
68.25 71.76
1.1 8.0
17.69  81.51
2.1 910
SSHRINKAGE
100 100
90.27  93.67
§7.03  81.79
85.26  79.31
§2.41 7671
78.98

6.1
66.46
64.84

be.84
fi.84
B4.84
b4.84

FRINTUATINGINY

68.57
68,57
68.57
§8.57
§8.51

gvery lhr

.1 7 S U
12.39 -- SR N,
1.} R N S
11.69 L AR .
15.69 4 f aa /0
29.19 A
13.58
11.02
19.86
15.0
51.65 L ., :
58.61 S L6 56.69
64.47 oeoer 62.91
70.95 P e -

16.61 - 14.21
8.0 3
86.°
Y

B ]
Ll :

100 100 100 100,00

93.67  90.27Qr 91.32

Qso.15 82.47  16.71
1098 NS5,

b6.62 68.57 6484  66.60
b6.62 68.57  64.84  66.68
66.62 68.57 6404 66.68
b6.61 §8.57 6484 66.68

4.794285 -10.8495

£.19

8.8%
12.98
17.08
11.17
15.27
19.36
33,46
31.55
41.65
5.1
49,84
53.93
58.03
§2.11
£6.22
10.31
1441
78.30

AE INDNT N

-10.45
-5.11
0.4
6.05
11.69
17.1
2.9
28.59
N
19.86
15.50
513
56.17
61.40
68.04
13.81
1.1
§4.34

114

M5 L034.094880 5.634666 $SHRINKAG-1.65428

94,30761

100 94.31
92.32  90.85
17.26  87.00
82.76 8104
79.76  79.63
15.99  76.04
13,30 12,38
68.11  68.73
66.68 - 63.07
66.68  61.42
66.68  57.76
66.68  '54.11
66.68  50.46
G6.68  46.30
b6.68  43.15
66.60  19.49
66.68  15.84
66.68  12.18
66.68  28.53
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weight 1osa
100

a0

70

80 -

50 -

30 -

20 -

10

L AT 2 N N SO |
3&53739101]213I¢15131?13

ﬂumwﬂw%’m'ms
qmmnmuwnmma




L)
1 dryimg 70 C
Ymass loss
.1 1.78 1.5l
17.08 16.81 10,35
.01 6.5 1.5
ST TR L L
.76 Lk 540
S0.60 5141 BLSS
syl 6883 750D
E6.16 68,96 1.T6
7191 ThS4 1.4
i 1531 YLLE
1. BN nBu
$5.57 .11 106,13
99.01 B4 100.15
99.06 9.5 lea.l®
Ashrishage

100 100 100
94.26 100 97.61
9.4 LW 1.9
1569 1636 6941
.01 155 66.6)
.11 5. 5.4
§1.13  TLM B5.1
8.2 TLM #5.0
§1.11  T1.H1 65.0
1.7 MU 5.1
.27 LM §5.0
£, LM £5.0
§.23 LU §5.1
% LM §5.4

every 1 br

628
15.11
.
nnu
{1.61
(LI
§1.15
B5.04
1176
.0
.19
3M.4Y
9.6

"d

100

100
.15
1.1
11.58
6.0
(1R 1]
4.0
.M
(1R
0.0
B0
64,04
(1R

ﬂuﬂﬁ SRINY

6.7 .65 1Ly 1L 1A 104
1.9 1105 1948 L8 M I
.95 16,17 .M 6 1.5 2.9
¥.99 150 % Y T | T i L B8 L
(6,28 4400 46Dy 55 LN LA
55,54 S0l SN 5 55D LG
§4.00  E0LLL BLYS 85.TY BT 8BNS
7.7 L6 BLTE M1 T 6LE
1279 7584 TT.L LB MBS R
.24 491 6. 1.9 LB 6.1
96.11 9136 ' ; 3550 1507
99.04 0.1 %M
5.0 10016 101.04
9915 p 1l

100
.l
1.1
5
—
R

.11

15,50 15T STo T .00 To.300M
5 54.01 53.819%0  67.78 6.
§1.47 62.36304 QB8.89 53.59

1 3
68.49 11.78

19.18

86.05 $7.99247
97.95 #.51561

9.15
.57
n.}
n.u
15.54

M.

6.5
T0.4%

1.3
16.21
9.5
n.n
.91
.9

100
.1
15.35
6.0
61.141
£1.01
i7.m
§1.03
£1.01
§1.02
§7.01
6.0
§7.02
61.01

1n.n
1.0
1.4
1.1
LA
£4.55
15.11
.76
.0
54.14
9.9
100.13
1.1
101.91

160

100
H.n
16.26
n.4
15.51
15.52
15.52
75.41
15.9
15.52
15.51
15.5
5.5

18 9A ST

6.27
151
.
n.n
(1.1
.66
55,95
#1.62
.
16.12
15.1
1.0
.41

9.5

100
.l
19.13
.41
656
a.n
N
w.n
i.n
.1
wn
i.n
an
L1 7]
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arg std

191 1.005067
18.35 1.673941
17.03 1161974
1605 1.648332
45.56 1.180315%
S4.01 4.029336
§1.43 L.T91647
70,60 5.413176
78.50 5.714163
06,05 5.315817
42.95 1104012
97.39 1.460465
99.59 0919047
99.66 0.912973

100 ]
97.32 1.540569
07.42 4.832149
T8.48 5.177661
71.62 L.176207
§7.78 5.308316
61.19 4617713
68.89 4.6171732
6148 4617700
60.19 4.617713
60.09 4.617732
B4.49 4.61771]
6109 4617701
6109 L.ELTTID
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‘M—}ight loss and shrinkage at 70 C
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B0
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3 drying 507
Anass loss
9.0% 155
1606 15.6
41.36 42.19
.04 B0
7.1 T6.64
9.9 WM
.56 1.9
97.46  91.61
9.5 91.66
§1.51  971.6%
\shrinkage

(L1 100
e .17
1.9 1.8
1.5 1.4l
1.5 1.4
1.5 7.4
1.5 1.4
13,5 Ml
1S 7.4l
s i
13.5 Mdl

12.64
.0
14.54
1181
15.99
85.41
9.3
§1.49
47.51
97.53

Loo
.1
1.9
71.56
11.36
1.56
1.5
1.5
71.56
1.5
11.56

every 1 hr
.13 .16
1.9 1506
B
§5.80 5119
.4 5.0
.50 M.
%.01 1.2
$9.55 §9.6
.61 9068
9964 99.59
100
.1
1600
B9
.0
8.0
69.01
69.04
65.04
89,04

§9.04

.
5.1
1.1
60.71
.8
81,35
.4
$5.61
§9.67

%,

59.01

15 H

ﬂummm

9.0]
.
nn
6.66
.1l
n.n

A -

4.

1.3
10.48
15.67
50.99
6.9
iIn.n
(1)

L0

1.41
1.1
.35
$5.13

1.5
11.55

74.00

91.380 @Ju.00

99,14 141.300
99.17 &57.940

.00

5.05
5.0
15.17
.03
1.0
50.67
s

10063
100,69

100,71

64,25

5.42
5.1
11.81
il.49
1.5
1.4l
49,45

100.56
180.39
10,4

180
.48

i"'{

64,500
54,969

180 .

(Hl ]
511
H.il
1.6
10.1%
94,08

9.1

100.28
10e.31
160.35

100
u.n
.41
TR
b6
6.6
f4.46
{811
.46
TR
TR 1

NN

BI
11.64
n.n
45,50
§.5
15.9%
5.0

1.7
100.65
100.69
1071

1

104
1n.3
1.5
11.5
1.5
1.5
13.5
11.5
1.5
1.5

:mmn'sfuw'rmﬂ'mﬂ

nin
L1
.4
1.8
50.99
TR
.74
94.11
§7.46
1.5
91.53

100
1.1
M1
§4.35
61.33
.35

64,15,

64,35
i4.15
B4.35
#4.15
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avg std
1.53 1.090025
14,57 2.496091
4189 L.6T04M
59.01 1.624953
15400 4911175
1900 d.am0510
91.70 1.455537
§5.11 L0974
88,14 1.075751
99,07 1075506

100 i
S8.61 1824551
81,05 1500020
74.00 5.053600
T4.00 5. 833600
14.00 5.453600
14.00 5053600
1600 5.0536010
7400 5053604
74.00 5.033600
.00 5.053600
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+ drying 110°C

.06
nn
5.5
n.a

5.8
$5.13
55,01

4504 .

160

100
15.46
.8
18,88
.49
15.49
1.4
.49

S.d
16.63
.26
69.55
1506
.17
.

.4

11
1.4
1.1
BT.64
61.64
§1.64
§1.64
£7.64
67.64

Ynass loss
5.66 5.61
19,91 1543
3.3 5L
7677 LM
W4 0y
3.6 91.42
§1.35 §1.5
.4 91.8)

Yshrinkage
180 108
160 100
e Nl
1661 0.9
N1 el
1.1 e
n.a:  wn
71,11 40,03
1311 0.0

100

80
80 -

20 -

10

6.13
16.63
6.1
b6.04

1504

.4
1.9
98,95

100
1.8
43,54
11.12
n.n
1.1
n.n
n.n
11.12

6.6
1.3

§1.55 .

.16
51.13
9,58

88,71

108
%12
1.1
§9.09
§9.09
£9.09

1.5
.18
7.5
6.26
L L
56.79
9.4
51.91

100
100
15.7

§.1
HN
1.5
§1.93
1144
§1.66
17.43
1.4

190
1ow
H.n
19.61

6.0
6.6
.09
6644
.1
%6.11
1.1
1.4

1]
108
1.1
nau
.1

.12

6.2
.13
16.67
65,41
H.n
41.06
.n
§1.75

100
n.n
nn
.3
1.1

1.

1.1
1.3
i

(T} ]
1.4
.19
.l
nn
97.4§
1.5
1.9

190
L]
1.9
0.5
10.5
10.5
ni
1.5
4.5

[T

1.5
1.4
3.5
n.n
LHIRY
91.53
5.
.95

n

n
1.4
.1l
1.1
0.1
5.1l
.4l
1.1

nia

3d
B
4.4
61.03
.4
$l.66
5.1
5.1

100
1.4
1.1
(181!
1.8
1.0
§1.64
6.6
§1.4

time ir hours

-
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avg std
§.12 0.530970
21,93 L.400165
41,79 1109740
£9.00 Ll
1019 4457
96.90 1307465
97,63 L0071
§7.66 0.00699)

100 L]
$9.37 0.377039
B1.07 5.700176
75,91 43071051
15.62 4446671
15.61 4446671
15.62 4446671
15.61 4.446671
75.62 4446671



§ drying 150°C

Yaass loss

1046
1.1
5.6
Hu.n
91.49
L
$1.8
9819
.
.93
tshrinkage

100
90.36
7.9
11.81
n.u
1.8
1.8
n.u
1.0
1.0
n.au

1n.n
n.n
5174
11.%
5.1
91.50

.1
.79
§1.11
1.4

100
.1
10,63
16.36
16.16
16.36
16.36
15.36
16,36
76.36
T6.36

9.1
.U
.61
T1.08,
1.1

9.6
94,65
9.4
.76
s

100
u.n
1n.n
10.94
.
T0.4
T0.94
10.54
70,94
0.9
10.94

evary 10 ain
1.3 1.4%
w.l .l
9.7 4L
10.60  E5.41
1911 N
97.11  95.53
1.1 .M
.4 9.1
7.3 9.9
1.1 9.4l
(1] 168
§1.59 .17
18,99 76.51
.14 111l
7.4 11.11
7.4 1.1
1.4 7111
17.14
.04
7.4
.14

10

9.1
.01
1.3
1n.n
90.56
1.4
.
1.4
91.3%
.n

104
.44
15.61
.13

1646
15.18
§1.41
E6.69
.o
40.91
96.62
b1
.
.1

100
w.u
1141
15.15

1.1
18.17

i6.4
B85
u.n
6.06

1.1
.15
n.
.17

1]
LI
15.61
.13
w1

]

11.1
.49
5.1
5.15
15.92
.0
.
.4
91.92
.51

108
.57
1n1

1.9
1.9
1.3
1.9

148

4.J
.19 -20.218)

lo.0é 1066 1319
nu ni nM
@ es 00
6.1 E5 D
1n.n (R S 1 L
96,05 9511 9.1
145 4 N4
LA . 9.8
1.5 9.51 9.5
9.5 951 9.5l
100 1] 100
Wl i NIl
p [P R S R T %
.06 154 T84
15.06 5.4 . T5d
15.06 5.4 154
75.06 LT S L 8
15.06 5.4 5.4
Wk A N6
B BA 5
3.06 15.4 (LR

8. 4456

13
466
56

1656

J2666

1.811666
-§.70013

ni
16.48
1515
§4.61
17.09
1.1
i
.l
9.1
§8.9
§5.93

Rl
"m0
12.41
.14
n.u
m.i

1.4

m.u
n.u
.14
nu

f¥lat 150 C

uin
1.5
n.1
464
64.15
B.o
90.91
96.462 .
1.1
97.35
.10

1w
.21
n.n
7.9
0.4
10.54
T0.M
10.94
0.9
10.94
.4

¥

| —5

[i1]

JLi]

L

1.00

1.50

2.00
timmn

250 3.00 3.50

in hours

4.00 450

5.00

5.50
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g std
10.%5 2.211M
31.15 2003700
5000 3.037681
70,22 3.903435
H.19 1709619
J6.60 1.07115%
§7.7% 0603218
¥7.99 0.5966%
94.02 0.599108
$.06 0.629011

loe ]
§7.42 1705104
TL44 2.114119
T4.39 1.604153
74.39 LEMIT)
1409 LMY
T4.29 1.504153
T4.39 1604153
14,39 1.6M15)
1439 L6152
T4.1% 1614153



 drying 200°C

Anass loss

1.4
.0
1.1

16
8.8
.49

yshrinkage

190

108
1.5
1.54
1.5
11.54
1.5

erery 30 uin
114 ria
¢ LR L
g L8 L G o ke sm A Wil 8
3:;!1{: 1: :ts A R T NI 018 L N6
G2 Mol Teas  del BaE e T a1 T L T b R
rp R - O S T R G %50 M6 w98
Wes sstc Wan N NaE am o %K 4 AL LT Sl LS %656
Wit sl N s anan ksl %em P TR I TR U R S (B
¢ 1w
w % MW e I e e 10
%:: oo S RN U NS B L SR e W 9568
T AL TM W3l K s e 7 931 TS s B 1
T3NS A TS Tas R M T 190 T8 16 NS TS
3 IS T4 1681 TR 0y TSI TN TS e N T5M
13 aLst TS TeSL 6.8 sl MOl TS Th6e 1S TS
I TR TR (FC [ e M MG NS T
weignt e at200 C
100 : .
00
BD m }
70 -
80 |-
50 - ¢ _a W
AR FUUARTIINEIAY
30 -
20
10
0 : - L 1 i "

time in hours

122

g std
4.9 1.25U9
42,76 1.080726
76.53 5.361171
96.20 1.107385
§1.76 0.602920
§7.47 0.694175

100 L]
99.44 1.240059
78.91 1.509851
78,98 1.509051
798 1509051
T8.91 1.509051
T6.58 1.509051



7 drying 300°C every 5 min
Ynass loss
nax nin avg
.15 .46  11.56 {.64 5 11.56 4,64 5.76
13,89 35.75 i0.45 .41 3365 10.45 3365 35.63
§2.95  66.5¢ 69.38 9553 533l - §9.38 5331 6L.54
86.75 8438 91.55 13 N4 91.55 75.68  B3.25
98,07 9433 loL.07 954 93.125 101.07  93.25  96.49
99,12 98,717 101.33 100,31 99.71 101,33 98.77  99.8%
99,14  99.35 101.35 100.33  99.85 101.35  99.14  100.00
Yshrinkage
100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100
75.51  71.01 12.55 78,53 T74.63 78,53 72.55  759.8%
4.6 15.53  70.51 » 13,71 75.53  70.51 7.\
.6 15.53 75,53 70.51 73U
4.6 75.53 75.51  T0.51  71.M
74,6 75.53 5.5 7051 T
4.6 75.53 5.5  T10.51 1L
124.4
o =-191.1
124.35
100
15.65
§1.3
16.95
1.6
-11.75
W@gh‘t los Y. akage at300 C
100 : Yy 000 ,,__9 e 5
00 -
80 |- g
' shr:nkoge
FIUEI’J?]EI ‘iWEI"Iﬂ‘i
80
‘ "a
30 W
20 |-
10
0 1 1 1 1 1 1 i
0.00 0.08 0.17 0.25 0.33 0.42 0.50

time in hours




Compare (differeat parameter)

1 ratio of 3i02:NH4F
2 weight of gellin mold)
3 kinds of support
4 cotton around sample
5 humidity
6 size
1 ratio 40:60,43:57 at 110°C every 1 hr.
Ymass loss 9.168 1.004 Yshrinkag 98.08
Lime d0:60 23.458 43:57  10.589 ) 40:60  -7.54
] 5.38 9,168 6.2 7.0U 100 98.08
1 3.9 312,726 17.93 ! 100 %90.4
i 60.02 56.184 A4 72.23 L1
k| §1.88 79.642 67.19  T75.14
i+ 97.70 103.1 §7.19  67.50
5 99.29 126, S — . 719 59.16
b 99.29 9% ; - .19 98,08
1 59.2% — - N 2 44,57
1 veight of gel [in mg
Yaass loss 9.4 7100.7176
tine 3l q. 4 b AL B 0N 0--6.34971
b 869 g, e AN 100
1 1.4 W) 1 v \ Ch TR TR
1 11.85 3 7 : 1.74 .04
] 3314 .16 : 15.1  81.6%
N ) 153 15.34
5 12.99 . 67, Qe g 53 _68.99
[Ty 00 £, )1.64
T 5.8 =16.29
IR Y y

|
ol i ol

19,94

AULINENTNEINS
RINNIUNRIINY1AY

43:51

100
9.3
8.0
75.91
15.62
15.82
15.82
15.82

1 g,

100
95.7%
85.79
75.46
4.1
13.26
13,26
13.26
11.16

58.76
-5.67
98.76
93.10
87.43
i1
16.10
0.4}
98.76
59.10

100.542
1.1
100.64
93.43
§6.22
19.01
11.40
64.59
57.18
50.17
42.96
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1 kinds of support at 70°C every 1 hr.
3.1 refractory
3.2 refractory has many holes
3.3 steel support has many holes

Smass loss 6.581
time 3.1 10.014
] §.27 .58
1 16,16  16.60
1 27.60  26.61
1 31.20 J6.62
I 45.81  i6.64
5 §7.91  56.65
6 77.50  B66.57
7 #5.98  T76.68
Yshrinkage
1.1
100
100
91.85
81.11
74.51
67.56
67.56
67.56 .
i cotton at 10°C ¢
4.1 aroend sample
£.2 no have
$mass loss
time .1
0 1.69
1 1.4
1 .5
1 L
{190
IR ——
Y
7 51.8) Ty st
B 61.84 1. 48
\shrinkage ‘
tile

ﬂ-—iﬂ'\-u‘l-

Nm'ﬂﬂmﬂmm

100 100

AN

75.1  72.16
1.5 T70.69
73.53  70.89 Tﬁ.l
73,53 70.69  70.1
73.53  70.69 701

1.2
6.37
20.50
1.1
45.15
34.75
§7.97
95.41
100.02

1.706
12.161
1.1
19.47
1.0
.19
56.15
£4.51
§0.67
w.n

4 s id

11.04
71.04
71.04
71.04
71.04

100

13.63
11.11

.11

1.11
72.11

3.3
£.78
13.51
39.61
53.99
B8. T4
f.u
92.46
97.52

00.02

100

10.57
10.57
0.5
10.537
10.57

§.486

15.43

6.49
1.1
.15
53.93
69.481
85.64

101.47
117.38

-y

N 5,615

avg(4.1) avg(4.20

.0
10.035
33.45
£5.575

56
68.205
.1
95.983
100.385

L3henas
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5 humidity

5.1 high bumidity (porous refractory)
5.2 high humidity (steel has holes)
5.3 low humidity (porous refractory)
5.4 low humidity (steel has holes)

Ymass loss
time 5.1
0 8.69
1 1.4
1 3.5
1 1NU
£ 19.06
5 3199
B .67
T 5.8
§ 6l.B4
b size

6.1 small size (steel *
5.2 big size (steel .

ﬁuﬂm

Ymass loss
tize
0 16.07
1 67.15
1 %517
1 9.4l
4
‘5
4
1
B
Yshrinkage
time
]
1
3
3’
{

1

3.33

5.1
9.14
20.46
29.78
38.97
47.09
55.41
64.77
13.85
§2.38
95.06
95

10.97
32.55
nn
42.91
51.63

60.9
70.33
1.4

lﬂﬂ 100

mm

B1.66 ?E 62

10.38

10.38

1.99

12.99
1.9

\I/,

avg

10.06
11.51
11.25
0.9
49.36
58.36

.67.55

-
| 4
i

'i'

19.14
1.6

11.69
71.69

5.
5.08
1.4
36.14
3489
.40
17.45
52.56
61.5
1.48

16.23
81,16

10.69
10.69

54
4.78
11.61
39.61
51.99
68.74
8.4
95.46
91.32
9.9

!

16.17

mmnﬁmmmﬁfhﬁ' 8

11.79
11.19
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M walgnt JosS

= shrinkaga

100

to compare % ratio SinNHtLF

00 -

g0 -

EL N

80 -

50 -

30 -

20

10

100

80 -

80 |-

i

60
50

40

30 |-
20

10 -

127



% mass Joss

= ahrinnkage

to compare weight of gel (in mold)

100
80
80 -
0
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to CclgE———— i) gel
00 - ‘ 9 . ,
n! qum
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% welght loss

=shrinlkage

100

00 -

80

50

3

20 -

10 -

to compare kinds of suyport 129

support

%‘wss

' wmé’a
TR steel

b= .
oM RS —  —

JENCTON

I ] T T T
time Iin hours



loas

e—walght

% shrinkag

a.,: M

50 -

30

20

10 =

to compare cover cotton

AU INENsngns
IRINNIN NN A
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=ghrinkage—welight loss

=ghrinkage—walght loss

to compare ,, ’- '(refract/steel)

100 £
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to compare high humidity(refract/steel)

100

a0

B0

o

50

40

30

20

10

0

il | ~ i - :5
i f d —
. ﬂﬂﬂwwa; WeNg

RIAIN UYL Y

. /

&0

50 -
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% shrinkage—weaight loss

100

to compare big/small size (steel)

132
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" lhrlnkn;n—'ﬂclnht loss

1. 08 1E.HD [vater bath 70°C/62 o

COBTIOL HOWIDITY
Ymass loss
time

] [ WL

1 un

1

-3 N

i 1.5

§ 4.

P 5042

1 %1

I amn

LI 1 L)

I MM

11 .56

17 #5.51

13 9.3

1 .M

15 %.57

16 .0

17 M.l

I i

19 9LE

100

ph —

"1 AUYY

70 -

.5
15.4%
16,86
B’.n
u.n
TR
£1.55
695.01
1745
nn
H.n
§1.40
n.n
S804
9.4l
.14
1.9

5.5 LM
15.40 1.
.9 1.1
1nn 5.8
b5 T R L
.11 B
W11 W
s1.90 dell
55.60 4300
g4 6.5
.00 4T
T0.00  S0.00
15.00 :

N

03

1.4

1.5

1.1
9.3
n.n
1.5
w.n
8.4
5445
.56
iy
.00

l!.l

mmnsmw

l 11

160019
[ L11 ME]

1006

1.2
T ns
n.n
5.0
4.3
1.5
5.1
.0
.37
11.63
n.n
5.
5.4
1.6
103.91
LAY

4]

[T}

.M
1.3
.06
1N
H.n
LU
61.55
9.0
.45
.1
5.2
.40
51.02
.
%6.11
8.0
.92
167
.67
961
wn

nin
.57
12.07
.M
15.63
nn
1LY

16.16

6.1l
L
46.50
$#.1n
30.00
51.00
S6.00
55.00
61.00
61.00
5.0
TH.00
.M
15.43

nin
104
53
1
1%
n
11
11
n
11l
11
11
1
n

std
LN
1.4%
1.1%
n
LY
"1
L4
174
11.25
1.4
15.07
15.53
15.40
uw.n
1.
1.3
1.1
11.5
460
1.40
5

std

1.1
L
1.2
in
P
LM
1.4
1.4
1.41
1.4l
L4l
1
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= ghrinkage—walght loES

7. 708 redn  [vater bath w’en’o

Yaass loss
time

L] w90 1339 1.8
1 .y B 1.9
PO - A T 1.1
1 4505 6.5 nn
i 5.1 55.1 .56
§  §5.10 6.1 1.1
§ 1L B8 5.1
1 wa o 6.4 5341
P16 6860 S6TS
PO 8 §0.15

I %65 TN 1.1

FYOE 1 % I Pl §5.93
11 s Ao 6917
13 . e

FTRE (% I N

15 .00 a0

1% .10

11T NN

i nn

13 N

100 -

a0

80

R1A9NT0

20 -

n.5un

avg  B.JEGERD

1 L s R
70.05 1.9 us N
75.50 0.9 1.5 1L
W45 %5 ws e
ETOC LA 18 SR L3 L B 8
Wy Wl s WM
1.6 5 B WW
5,61 B0 631 50.MD
s B 9. STLW
S04 M4 s 6.8
6136 1M T4 1M
e 7640

i nn

TR LNt
_ 95,50
TR
10813

= ]
1]

L dF

X
12.55
n.M
3.5
16.57
§1.18
5.0
B
.0
W
1.5
95,65
1.0
n.ae
.1
n.u
1.6
100.05
106,05
160.0%
10049

[ TH
1
%
i
i
n
n
n
n
n
n
n
m

nin std
590 1.1
1695 1.48
35.00 015
45.1% 0.66
55.12 [ A1)
§3.13 [ B}
§5.3) U
§1.43 6.1
(1 N1 1.5
11.89 11.24
1.1 10.%6
nH AN
12.00 .60
16,00 5.60
50.00 1.60
34.00 1.60
97.10 0.4
1.0 b.40
97.10 B.40
§1.10 [ B 1]
nin std
180 (]
56 [ ]]
16 [}
" .n
1] (]
R
5 665
5 1.0
5 1.00
5 1.0
b1 1.0
LY 1.08

A
,’af C)
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shrinkage—waight loss

=

L] L]
3. 50% re.hu  (water bath 90 C/72.85 C)

$aass loss
time

o AL AT R T —

(-]
[

11.21
25.02

" 35.59

46.98
57.43
68.52
19.15
88.91
98.51
98.42
98.90

linear shrinkage

100 -

B0 —

B0 —

70 —

60

50
40
30 -

20 —

100
5
1
13
1
n
n

1

n

1

n

.1
9.9
1.9
55.91
§7.43
17.42
87.43
93.55
99.66 -
100.27

100.31

| AU
RN

11.04 -

11.93
.14
40.76
50.31
58.33
66.42
17.35
§8.29
95.45
99.08

1.45
14.03
15.30
16.07
47.44
51.29
f8.34
n.gu

1.47 0
13.75  20.04
1381 33.3%
3,70 45.94
{1.17  57.41
5.4 69.83
57,04 80.76
.22 88.11

avg

1.4
20.79
31.1%
43,06
53.60
61.41
11.21
81.51
90.11
9470
97.18

11.880%2
10.16511

11‘.'
22.05
12.11
4.3
51.54
62.71
11.81
1.0
93.10
103.37
113.53

108.2122
-11

108,22
§1.11
6.2
15.11
64.22
5.1
2.1
1.1

ax

11.21
19.96
121.93

55.91 -

§7.43
1.8
1.4
91.55
99.66
100.27
100.31

1ax
100
100
9]
LY
L
"
L
i
"
T

nin
.4
13.75
13.81
1.7
41.17
5.0
57.04
63.11
11.01
80.37
8.4

nin
100
94
79
n
10

70
10
10
]

10
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std
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§.40
1.64
.44
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L. 50% re.hu. .[vater bath 10°C/54.80°C) 10.32398

taass loss

Lime

0
1
1
k|
4
5
b
1
8

]
10
11
11
13
14
15
16

4,85 5.1
12,60 11.%0
20.55 18.38
8.5 15.19
6.2 3.0
3.6 9.4
50.83  45.36
58,74 51.63
§5.68  51.29
73.01  63.61
79.78  69.18
86.90  75.92
92.66  82.5)
96,91  88.05
9.92 LM
93.96 98.12
9.9  %8.12

$linear shrinkage

S ihﬂnkl;n—wninht loes

100 100
100 100
k1 1}
85 LY
1 1]
] n
] 1
10 1
T 68
10 68
) (1]
T b8
10 &8

100

g0

80

¥0 -

|

5.794651
avg pax
11.25 12.86 11.%9 9.1 10.32  12.%
17.68 15.89  16.40 15.49  16.12 18.4%
21,39 15.08  11.91 21.86 1.1  15.08
28.19  30.88  26.47 27.91 11,11 .4
11,15 36.65  32.09 .30 1350 364
11.51 415 16.82 39.79 39,30 43.8%
.46 4.43 4.1 i5.41  45.09 50.83
.71  52.49 4405 50,78 50.89  SA.T4
54.17 60.54  51.63  57.88 56,60 65.68
54.35  64.65  55.16 62.9%  62.48  73.03
§1.33  69.81  59.87 68.15  68.27  Ta.M
§6.65  76.65  64.64 74.15 7407 86.90
77.20 81,35 64.47 79.51  19.86  91.66
77.75  86.05 _ 84,37 85.65  96.91
§3.20  90.39 o 'y 91.45 .9
88.31 g _57.04  98.9%
91.59 a2 04 98.%

04,4166
—ET.380333

_ — ”‘Lﬂ
Bl .03
W, 89.65
N 1,21
N 74N
1,50
N.12
52.73
£5.35
3.9
30.58
! o 21.20

Y ‘ Alar 150

in
i.85
11.90
18.38
15.19%
32.08
36.51
40.79
44.35
51.63
55.26
54.67
64,64
£8.47
11.10
11.58
§1.56
.70

max
100
100
94
LY
1]
1
1
LE]
1
1
n
1
n

std
1.45
1.1
1.30
1.49
1.0
1.64
3.56
5.00
£.91
6.09
7.00
1.9%
.39
8.30
1.57
6.19
£.15

in
100.00
94.00
§L.00
74.00
10.00
k.00
58.00
52.17
45.15
nn
30.58
11.10
15.41

std
1.55
1.06
.84
1.82
L
L
5.68
1.51
9.56
11.81
14.14
16.61
19.08




5. 90% re.hu,
Ynass loss

tine

\ﬂ-—.-a—lml.rinh-wﬂi—fn

10
11
11
13
14
15
16
1
18
19
0
2l
1
i)
i
25

26

Y
1
1
n
il
kY
3
b1
15

(vater bath 907¢/87.3%)
14.47160
avg  1.365855  max nin
5.48 5.4 531 M4T 0 S48 5.
801 1677 17,36 0.9 1801 16.72
7071 19.79 2098 4341 2207 18.79
.00 19.94 2199 5789 204 1994

970 2233 W2 TR Ll 2L

17,10 25.35  26.23  86.83 2010 25.35
19.91  27.81  28.86 10030 29.91 2.1
1335 28.90  3L.12 115,77 3335 28.90
15.38 340 3339 13024 3530 3G
17.65  33.66  35.65 14471 37.65  31.66
19.91  36.16 D 39.91  36.16

41.18 .17
44,45 i1.42
46.46 £3.93
i8.48 46.18
50.75 48.44
51.7 50.69

. 51.20
5.71
58121
.11
63,22
s 5,73
0d.13
1u i
13.24
15.75
™ 1.2

N T . % 80.76
== ' 1.17
85.11
u 18

u
‘i 19
6 T 98.30

L A

AutIngndngns

R awﬁhﬁm

nax [ ¥4
100 95.40 g 100 100

85.50  85.20
1% IE 82.50 82,85 IE
16 84 o.00  B0.10 LT Tﬁ
m g 77.00  71.55 i n
1 79 75.50  75.00 1% 1

10 0 70.00  T2.45 10 T
10 70 70.00  69.90 10 T0
0 0 T0.00  67.35 70 1
1] 70 70.00 0 70
10 70 70.00 10 0
10 0 70.00 0 0

?JW'I'J‘HEJ‘}MJ

1.50
3.50
.00
£.00
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0.00
0.00
0.00
0.00
0.00
0.00
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2 ghrinkaga—welght loss
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= shrinkaga—waight loss

6. 0% re. ho. (water bath 90°C/61.43°C)

138

Yaass loss 6.326131 -
time avg 11,1250 max nin acd
0 7.42 .03 L1 5.20 6.1 1.4 L 197
1 21.35 1599 12,97 6.4 1745 2135 AW 1.42
7 397 20,71 2280 2883 28.58 3491 2.0 497
3 49.15 40,32 3218 4055 39.10 O9.15 L1 5.93
§ 0 §3.17 5185 2.0 52,35 50.83 6311 42.00 .60
5 71.62  63.94¢  52.81 679 6l.%5 7l.62  52.41 1.12
§  80.28 ° 75.58 6346 7311 71.08  80.28 636 7.08
7 88.66  86.86 76,02  83.35  84.20 .66 - 76.02 5.58
$§  95.39 1T e 94,04 95,33 9815 8RS 4.m
9 N5 98,74 106.45  99.16  97.96 .55
10 A 19.52  117.58  99.87  99.28 .25
09 1666
%linear sh =94
Bax nin std
i 09,17 100 100 0
k 3.3 100 99 0.47
29,57 94 85 1.6
7 1 8 0 5.13
N 69.97 1! 69 2.05
017 il 59 0.94
v. 37 1] 0.94
b3 0.4
89 0.94
£9 0.94
59 0.94
100 - |
B0 -
80 — e o
o AUEINE
80 —
9
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20 -
10 -
D - T T T T T T T T T
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% ghrinkage—waeight loas

7. 308 re.hy, (vater bath 70°c/44.45°C)

140

Ynass loss 15.46756
time avg  T7.85896  max pin  3td
0 8.56 B.65 §.61  15.47  10.58 §.56 0.04
1 27.16 28,517 1141 23,3 .51 2116 0.T0
7 313,59 341 .00 3L M4 5 0
3 40.59 4161 41.10 3904 4161 4059 0.3
4 4143 47.61 4453 46,90 4B.00 4143 L.10
5 55.15  57.80  56.47 5476 5780 55.15 L.
§ 6143 6439 62.91  62.62 6439 6LAY .48
7 68.19  72.18  70.18  70.48 7218 68.19 .00
§ 0 7421 7870 Te.45 183 M0 M1 2.5
9 79.36 8447 8191 86.20  86.20 79.36 1.55
10 b 487.37 94,06 94.06 8451 2.86
11 : 101.92 101.92  89.66 1.4l
12 109.78  109.78  94.80 1.96
] . 19 125.49 99,71 b.od
nin std
100 100 0
39 §7 1
8 18 1.5
n 1] 2.5
66 61 1
B6 62 1
66 62 1
11 Y] 1
1] 62 2
66 62 |
56 62 1
-]
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80 —
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7 shrinkage—welght loss

8. 08re.hu. (vater bath70°C/T.roon) 11.18969
$2ass loss §.036462
time avg Bax

0 10,56 10.95  B.51  10.37  10.09  11.19  10.95
1 1806 19.75 17.45  18.08 1834 1923 19.75
1 171,01 28.23 26,49 2712 LAl .36 W13
103537 2551 35.50  36.25 3591 35.30  36.51
42,79 4356 43,55 44.66 43.64 4304 4466
5 53,36 53.83  SL.7T 52.75 5293 5137 5343
§  60.5¢  61.38  59.55  60.56  60.51 59.41  61.38
7 §7.98  69.36  67.13 68,12 6015 6T.44  69.36
g 7493 76.78 7476 75.69  15.54  75.48  76.78
9 B1.52 8357 8L.80 1.9 851 8.9
10 88,12 90.37 NP D4 0.0 9155 9m
11 9389  95.71 _ Fh06 9.5 9.9
12 98.41 9924 4

107,63 101.24

%linear shrinkage
3 - ar l". o, . .“

100 ' | B\ 100

¥ [ - 100
i A ARVTRNK 89

i
10
E4
64
1!
64
B4
64

nin

10.56
18.06
21.01
5.0
41.79
51.38
60.5{
67.98
%
11.52
§8.12
83,89
98.41

nin
100
85
i
18
(1]
1]
59
59
59
59
59
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std
.94
0.86
0.63
0.43
0.67
0.77
0.65
0.80
0.40
0.86
1.14
.13
1.11

std
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+ shrinkage—walght loss
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9. Odre.hs (water bath 90°C/T.roon)

Yaass loss 10,79926
time avg 11,1286 max pin  itd
0 .40 12.82 180 11.01  20.80 11.82 .40 1.89
1 30.51 31.55 10.65  30.90 3193 3L.55 10,51 .46
7 . 4289 4340 4322 4306 43,40 £2.80 0.1
1 561 53.56 55.21 5499 SS9 S6.17 51,56 1.08
i - 68.27 64.03  66.71  66.04  65.11 £8.27 6400 1.75
5 T78.8% 13.44 76,97 76,43 T6.44 78,80 1344 2.26
B 90.81 §1.58 S 1. §7.51 3!.!1 B1.5f1 LM
T 98.58 92,11 298,70 98.88 9131 1.1
g loo.60  9RE .83 100.60  98.95 0.71
Slinear shrinkage
. min std
10 100 0
; 95 1.10
1 TR
Y 1.3
59 .81
59 1.81
59 1.1
59 .47
59 1.87
hom)
100
= ‘a Y,
» AUBINYNINYINS
70 — Y
| ¢ - 'y
y | b : | | 4+
AWIANNT
50 | \_
it .26k
2L
30
20 —
10 &
0 T T T T T T T
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” lhﬂnknnn—wnuht loss

o, 908 re.hy. vater bath 70°C/677C)

Ymass loss 5.591313
time avg  2.997619  max nin
0 6.09 .18 6.19 5.59 .28 £.09
1 .45 B.45 §.45 §.59 145 §.45
7 10.88  10.63  10.76 11.59  10.38  10.63
7 156 1405 1436 1459 1456 14.15
¢ 1835 1.1 17.98 17.58 18,35 1171
§ 7168 19.99  20.84  20.58  1L.68 19.99
6 25.10  22.26  13.68 23,58  15.10  12.26
71805 2483 264 26.58  28.05 24.83
g 3.0 7.4 2801 29.57 1.0 17.41
9 .69 3093 N 32,57 .89 30.93

10 37.69 .45 36,01 35.57 17.69 345
11 4138 39T ol 18,57 4.3 L9

12 4501 4 45,01 4149
13 4.7 8 8,76 45.01
5245 48,53
15 56,04 52.05

tliieir”sﬁfin» .

100
99
97
94
0
85
L]
n
"
89
69

100
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1100°C
tise(zin)log tize wt. density avg. (den.ll/lo  avg.il/lo 1RD
10 1.00 0.3781 1.4% 1.49 95.71. 95.71
0 1.48 0.383% 1.65 1.45 91.27 91.27
I 1,78  0.4785 1.65 1.87 B8.56  86.28
1,78 0,425 2.13 1.87 31.09 85.28
0,3956 1.84 1.87 79.18 86.28
{0, 5000 1.70 1.76  Bb.44 78.30
0.3481 y 176 85,14 7830
0.409 ‘ 76 7531 78.30
. B&.32 18.30
: 715.93
75.93
75.93
73.93
73.9%
73.94
73,94
73.9%
76.16
T6.16
Ta.18
76.15
713.49
73.4%
73.49
73.4%
75.39
73.3%
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£ ).t
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danalty

L-To

sintering 1100°C
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XRD peak{om.)

sintering 1100°C
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1150°C
tinelpin.log tine wt. density avglden.} 1i/lp avgill/lo
10 1.00  0.5541 .04 2.0 9695 34.95

0 148 0.5997 163 L5 8%.1Z  89.12
(.46 0.8608  1.63 1,65 9LA 89,12

148 04677 158 155 8681 89.12

0 178 050 180 178 8132 83.20
1,78 0.4193  L.Bs  L78  78.85 83.20

1,78 0.4380  L.67 178 8942 83.20

% 1.55 0.5302 LY L9 .3 L3

: .95 0.8659 okl gi.54 8388 77.13
120 208 0.45 78.89  75.06

2,08 0. | 74,70 75.06
2.08 - . 74 75.08
2,08 T . . 75.06
: 75.06

. 75.62
75.82
75.82
. 75.82
gy - F. B 74.29
\ hy 74.2%

74,75
74.29
74,79
79,07
70.07
70,07
71.32
71.32
71.32

130
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|
f
\
i
|

. JT 71.3b
=43 0.4812 2.18 - T1.35

ﬂufé dﬁﬂiﬁiﬁ; dA5

2,48 5650 .19 2% TLe JLT7?

AT SNSRI TNt

2,56 0.4588 2.1 L1 E 7L
2.56 0.53%0 17 L1 e TLS
2,56 0.5b48 .19 1% .8 1.9

IRD
0.00
.00
0.00
0.00
0,00
0.00
0.00
0.00
9,00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

.50

2!35
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sintering 1150 'C
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i o
- 1200 C

tisz(ainllog tise
10~ 100
3 1.48
y 1.48
' -1.48
&0 1.78
1.76
1.78
i.78
1.78
50 1.93
1.95
.93
1.95
1.95
1.93
120 7.08
I.oe
z.0n
2.08
g8
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i
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0. 4445 2.08 L0 B
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0. 3685 a2 LT S
0. 5493 2.10 L7 TLH
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0.5821 L0 .17 LB
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i, 4744 R | 219 LW

0. 4575 i ] 7n
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density

sintering 1200 C
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