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Appendix A

Table A-1 Particle size distribution of raw clay

particle sizes (um) | raw clay wt.% raw clay wt.% finer than
0.226 0.163 0.163
0.259 0.284 0.447
0.296 0.453 0.900
0.339 0.691 1.591
0.389 1.027 2618
0.445 1.353 3.971
0.510 1.695 5.666
0.584 1.95 623
0.669
0.766 12154
0.877 ), r
1.005 I
1.151
1.318 ;
1.510 =4
1.729 4.
1.981 | V=
2.269 5.991 4
2.599 AF S
2.976 8 FoR AL :
3.409 6 T T AT 63.245
3.905 7.082%—" 0.327
4.472 7.0Q90 kA = .336
5,122
5.867 '
6.720 -
7.697 291
8.816 98.592
10.097 QS 99.512
11.565 ‘ ‘3:
13.246 00-000
15.172 100.000

__% 1O .00
19904 100.0
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Table A-2 Particle size distribution of sand and grog

sieve no. particle size (um) | sand wt.% | grog wt.%
over 20 mesh > 850 20 11.4
20 - 35 mesh 850 - 500 335 24.9
35 - 50 mesh 500 - 300 37.7 222
50 - 100 mesh 300 - 150 21.6 15.1
100 - 140 mesh 150 - 106 22 4.1
140 - 200 mesh 106 - 75 0.9 4.0
200 - 230 mesh 75-63 0.3 2.0
230 - 325 mesh 63 - 45 0.3 3.2
under 325 mesh 10,8

materials wt. (g) | di | stdev
raw clay 1 108.1

raw clay 2 114.2
raw clay 3 110.4
raw clay 4 104.6
raw clay 5§ 107.7
raw clay 6 104.4

2.0

sand 100.0 - “% L‘\ . =
grog 100.0 B ™ : ’
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Appendix B

Table B-1 Linear drying shrinkage (%)

conditions | L drying shrinkage (%) | conditions | L drying shrinkage (%)
mixed clay1 5.1 grog 10% 4.8
mixed clay2 5.5 grog 12% 43
sand 10% 5.0 grog #50 47
sand 15% 4.6 rog #100 4.4
sand #50 4.9 S50G5 6.2
sand #100 4.9 SGG 5.8

Table B-2 Linear firing shrinkage (%) ”//

temperature°C | mixed cl ed clay
900 1.1 L1.E =
950 1] 70,9 N
1000 /A NS
1050 46 4 N
1100 k528
Ca0 ;
850 ’ . 05
900 1, ) A\
950 W 24
1000 43 ot s
1050 5. e e
1100 5.3 (T
sand 10% san and #50 | sand #100
900 0.8 gt B508 1.0
950 T 1.8
1000 3.3
1050 4.8
1100 5.3
grog #100
900 -~ ek
950 ~1.8
1000 43
1050 , ARJ
1@5@ Qrae
4 gla %
853 1.1
900 21
950 3.2
1000 45
1050 5.1
1100 5.2
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Appendix C

Table C-1 Water absorption (w.a. %) and bulk density (b.d. g/cms)

82

mixed clay 1 mixed clay 1
temperature °C | (hand mixing) (machine mixing) | mixed clay 2
w.a. b.d. w.a. b.d. w.a. b.d.
900 149 | 1.9 14.5 2.0 146 | 1.9
950 137 | 20 13.6 2.0 136 | 2.0
1000 116 | 20 11.2 2.1 115 | 20
1050 9.1 2.1 76,1 22 9.0 2.1
1100 74 | 22 ‘ 3 7.4 29
Sand 10% | Sand #50 Sand #100
w.a. b. . w.a. b.d. w.a. b.d.
900 14.3 14.4 42 | 19 | 142 | 20
950 13.3 51 A 20 |130 | 20
1000 11.2 9 | AN W 1 24 1011 21
1050 9.3 2.4 22 | 70 99
1100 7.7 . 8- NN 22 | 55 22
Grog 1 -1 Grol #50 Grog #100
w.a. w.a. b.d. | w.a. b.d.
900 14, -45.0- 4 41 \ 19 | 141 ] 20
950 14.1 14597 2. W7 | 20 | 131 ]| 20
1000 11.8 2 A1 0 0% | 21 | 102 | 21
1050 9.3 A o520 2.1 4 22 | 78 2.2
1100 78 | 2 oo 7.5 22 | 6.0 29
NaO3% 4 - Ca S50G5 SGG
wa. | bd. {  wa - w.a bd. | wa. | b.d.
850 11% | oS0 3 o0 [ 124! 20
900 96-, 2.1 133 ey 20 [ 119 | 20
950 s/ 21 10.. | 20 | 96 | 21
1000 A48T 2% g8 2.1 6.9 2.2
1050 404 22 45 2.3 59 | 22 | 48 | 23
1100 ¢ 4.1 2.2 4.0 ga | a7 2.3
; 6% _glass8%
: bd. r.a ®.d. | wa | bd.
850 U133 | 20 13.1 2.0 125 | 20 | 121 | 20
11301 20 o] 11, 2;fJ 115 | 20
‘_% y 4] 2 &1 1ol Floo | 2
10 3 1 20 : Vg GV aw Lol a4 { 29
1050 6.1 22 5.7 2.2 53 | 23 | 53 | 23
1100 48 | 23 46 2.3 47 28 | 47 2.3
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Appendix D
Table D-1 Bending strength (MPa)
mixed clay 1 mixed clay 1
temperature °C (hand mixing) | (machine mixing) mixed clay 2
MPa | stdev MPa stdev MPa | stdev
900 196 | 3.2 25.2 3.0 234 | 24
950 184 | 28 255 5.0 244 | 35
1000 199 | 22 26.0 4.4 254 | 24
1050 195 | 48 26. 6.5 252 | 55
1100 230 | 36 | 342 | 59
Sand 10% NN Sand #50 Sand #100
MPa ‘MPa MPa | stdev | MPa | stdev
900 162 | w2 6F | =tu 08 | 24 | 218 | 24
950 15.7 3.1] 9 | 26 | 234 | 30
1000 18.7 777 NNRES 36 | 34 | 249 | 3.0
1050 16.7 9% 1oy 26 | #12 | 35
1100 18.2.4F 2 14.0% 59 | 320 | 79 |
Grog 10% Grog12% |  Grog #50 Grog #100 |
MPa ' stdev. v | M stdev | MPa | stdev
900 16.7 #16.0. %95 1.8 192 | 30
950 19.3 wirdg 2 7 | 29 |- 209 | 33
1000 20.7 oy I RN o ! 30 | 211 | 49
1050 103 |Fof | tise A8 02 | 26 | 208 | 27
1100 223 =204 | 235 | 34 | 251 | 3.1 |
NaO3% |- Cal S50G5 SGG
MPa | stdew 4 '#Pa | MPa | stdev | MPa | stdev
850 133 4013 19.7 | 26 | 234 | 341
900 12, ~ 81| 32 | 239 | 38
950 178=] 14 2108 48 | 289 | 3.2
1000 17.0l] 2.9 T . , 267 | 50 | 246 | 39
1050 143 | 33 25.7 5.8 274 | 58 | 258 | 28
1100  Taew | 243 QU4 325 | 44 | 329 | 44
P lass2Y |4 %%ﬁ ‘ glass8%
a~| stdev | “MPa’ d dev | MPa | stdev
850 184 | 44 202 3.9 218 | 30 .| 204 | 43
900 Q& Py < 7 ; RagR1 é’ 231 | 3.0
950 '\ 1 .7d bl& 7d V2 38 "237 | 24
1000 239 | 30 24.1 44 258 | 27 | 255 | &2
1050 243 | 66 24.8 49 252 | 54 | 256 | 4.1
1100 280 | 57 30.0 6.3 266 | 63 | 268 | 45




Appeqdix E

Table E-1 Capillary pore volume (ml/g)

pore diameter capillary pore volume (ml/g
(nm) SM1 SM2 | Portugal | German | S50G5 | SGG | SGG 950°C
under 6 0.00269 | 0.00296 | 0.00049 | 0.00025 | 0.00042 | 0.00109 | 0.00047
6-8 0.00242 | 0.00270 | 0.00022 | 0.00011 | 0.00021 | 0.00078 | 0.00021
8-10 0.00299 | 0.00322 | 0.00017 | 0.00008 | 0.00033 | 0.00105 | 0.00021
10-12 0.00399 | 0.00424 | 0.00019 | 0.00007 | 0.00071 | 0.00146 | 0.00027
12-16 0.00691 | 0.00789 | 0. 0.00009 | 0.00128 | 0.00287 | 0.00050
16 - 20 0.00886 | 0.00868 .00008 | 0.00240 | 0.00407 | 0.00073
20-80 0.04716 | 0.049 , : 0.02401 | 0.02958 | 0.01055
over 80 0.00685 | 0.01137 | 0.00639 " 0.05418 | 0.00825 | 0.00693
total 0.08187 01370 .| 0.08354 | 0.04915 | 0.01987
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