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ADVISOR : WITHAYA PANPA. Ph.D., 122 pp.

This project focused on a possibility of using industrial wastes as raw materials
in gypsum-based building materials, which mainly consisted of 75-90 wt% flue-gas
desulfurization, FGD gypsum, and other wastes. This work also aimed to improve their
properties, including strength, durability, water absorption and water resistance. There
were 4 more wastes employed in the gypsum mixtures: ladle furnace slag from steel
recycling, glass cullet powder from safety glass finishing process, diatomite from
brewery production and rooftile sludge from roof tile manufacturing process. The work
found that the mixture between FGD gypsum and other wastes resulted in the gypsum-
based bodies with various properties, depending on the degree of hydration and
pozzolanic reactions as well as type, content and natures of the combined wastes. A
mixture containing rooftile sludge gained higher strength due to its fibrous nature. Ladle
furnace slag developed strength in the beginning and became poorer later due to water
swelling. Meanwhile, glass cullet and diatomite led to superior strength and durability.
Low water absorption and water resistance were also achieved. In comparison, glass

cullet waste provided superior water resistance to the diatomite one.
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- AAsnilAseaiIqaniA (SEM)

- nagaamasirtaeAEunuiin (Water absorption)

- AMNANNNID lUNTTLLTIR0eLATRNE AT AN9LAER (Compressive strength)

- ANNAINU (Durability)

- ANTHNUNUABNITAZALUN (Water resistance)
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3.2.2.2. mMnAznaueadlds (Rooftie sludge)
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3.2.2.3. AENSULINURDNLUAN (Ladle furnace slag)
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3.2.2.4. ATNAUNALARKNI (Glass cullet powder)
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3.2.2.5. laaznalud (Diatomite)
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3.3. NM9ATINFDLANHULLANE

3.3.1. ﬁ’mg'm?mm (Morphology)
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3.3.2. a3Asznauniaund (Phase content)

ﬁﬁﬂwmmm@umﬁﬂizﬂ@umqW\Immd”mqﬁuLL@:%ymmsLumuﬁﬁﬂﬁ”ﬁwLﬂ%q X-ray
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A19199 3.1 Asulslun1medauriesAlsznaun1awafaeLpses X-ray Diffractometer

pawils FaazIRan
Scan angle (°) 5-70
Scan rate ("/point) 0.02
Target Cu KO (A=1.54060 A°)
Temperature (°C) 25 (Room temperature)
Filter Ni
Generator voltage (kV) 40
Generator current (mA) 40

3.3.3. a9AUsznaun1aLAN (Chemical composition)
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X-ray Fluorescence spectrometry: XRF L1 WDX ﬁ;‘u PW 2400 e Philips InelEuannng
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3.3.4. N1TNTLANLUVUIALRIBYNA (Particle size distribution)
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3.4. NMFANBIANLANINILNINLALNINNA

3.4.1. \afkdlunnsnasa (Setting time)
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MWA 3.8 LATRN Vicat apparatus

3.4.2. AMNWIILSIBA (Compressive strength)
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O = ANNLINLINEA (Compressive strength, MPa)

F = usanm (N)
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A = NunRaduda (mmd)
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ANT 3.9 LAves Universal Testing Machines 71 5882

3.4.3. nﬁ‘i@ﬂ:ﬁuﬁﬂ (Water absorption)
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Percentage absorption = % x 100 ANN"IN 3.2
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3.4.4. ANNAINYU (Durability)
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3.4.5. ANNNUMUABNITAZANLU (Water resistance)
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A15199 4.1 asAdsznauniaaiveadngAuTiingnge
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NADNIUAN WAL 10414 Wguna
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MIX 1 2 3 4 5 AVG | SD
7 Days 16.18 | 16.62 | 16.37 | 14.56 | 15.92 | 15.93 | 0.81
100HH 14 Days | 13.84 | 13.37 | 13.49 | 13.56 | 13.56 | 13.57 | 0.17
28 Days | 17.06 | 17.01 | 16.93 | 17.00 | 17.00 | 17.00 | 0.05
7 Days 12.15 | 12.47 |1 11.69 | 10.32 | 11.66 | 11.66 | 0.82
90HH-10PC 14 Days | 14.46 | 14.45 | 15.94 | 15.34 | 15.08 | 15.05 | 0.63
28 Days | 16.63 | 16.92 | 16.57 | 16.71 | 16.71 | 16.71 | 0.13
7 Days 1.06 | 1.07 |1.06 |1.71 |218 |1.42 | 0.51
90HH-9PC-1CAC 14 Days | 10.53 | 10.77 | 12.21 | 1213 | 11.4 | 11.41 | 0.76
28 Days |8.83 |9.84 |8.8 9.15 | 915 |9.15 | 042

ANS9N N - 2 mmi@lm%uﬁ”ﬁmmmumu@ﬁ fufiddounanrasnzniutivaemdn
MIX 1 2 3 4 5 AVG | SD
7 Days 216 | 265 |240 |240 |1.24 |217 |0.55
5LS 14 Days 13.76 | 13.24 | 13.78 | 12.18 | 13.24 | 13.24 | 0.65
28 Days 9.59 |10.50|{9.20 |9.10 |9.69 |9.60 |O0.55
7 Days 297 1203 |250 |250 250 |250 |0.33
7.5LS 14 Days 850 | 794 |1047 849 |884 |885 |0.96
28 Days 6.83 | 696 |6.62 |6.07 |6.62 |662 |0.34
7 Days 224 224 222 |226 |224 |224 |0.02
10LS 14 Days 488 | 505 |527 |598 |529 |529 |042
28 Days 9.00 |9.37 |9.00 |8.74 |890 |9.00 |0.23
7 Days 1.39 1097 (118 | 121 | 167 |1.28 |0.26
15LS 14 Days 10.19 1 9.88 | 10.92 | 10.49 | 9.56 | 10.21 | 0.53
28 Days 10.08 | 963 |9.69 |7.98 |847 |9.17 |0.90
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MIX 1 2 3 4 5 AVG | SD
7 Days 18.20 | 19.46 | 20.53 | 18.96 | 19.30 | 19.29 | 0.84
5GC 14 Days 2163 | 21.45 | 21.67 | 23.85 | 22.74 | 22.45 | 0.94
28 Days 18.43 | 18.13 | 18.99 | 19.72 | 18.81 | 18.82 | 0.61
7 Days 23.73 | 24.62 | 25.57 | 24.74 | 24.44 | 24.62 | 0.66
7.5GC 14 Days 18.01 | 17.91 | 17.45]18.82 | 17.87 | 18.01 | 0.5
28 Days 11.32 | 11.36 | 11.37 | 12.09 | 10.69 | 11.36 | 0.49
7 Days 20.48 {19.84 | 21.61 | 21.71 | 20.89 | 20.91 | 0.78
10GC 14 Days 18.59 | 19.19 | 18.26 | 17.80 | 18.47 | 18.46 | 0.51
28 Days 1112 | 11.23 | 11.47 | 10.41 | 11.35 | 11.11 | 0.41
7 Days 23.66 | 22.63 | 23.14 | 22.81 | 21.81 | 22.81 | 0.68
15GC 14 Days 1449 1 14.94 | 16.22 | 15.80 | 15.34 | 15.36 | 0.69
28 Days 896 |9.30 |868 |943 (844 |89 |0.41
3197 N — 4 AnnsgaTstiresdauNas BN RR daunanedlaesnelud
MIX 1 2 3 4 5 AVG | SD
7 Days 30.20 | 30.92 | 29.92 | 31.81 | 31.46 | 30.86 | 0.80
5DI 14 Days 19.98 | 20.52 | 20.35 | 21.48 | 20.28 | 20.52 | 0.57
28 Days 19.26 | 1818 | 17.33 | 17.72 | 18.11 | 18.12 | 0.72
7 Days 30.61 | 31.63 | 30.61 | 32.20 | 30.14 | 31.04 | 0.85
7.5DI 14 Days 17.15 | 18.89 | 18.33 | 18.55 | 18.74 | 18.33 | 0.69
28 Days 10.63 | 10.89 | 9.62 | 11.82 | 10.22 | 10.64 | 0.82
7 Days 2544 1 25.83 | 26.60 | 25.94 | 26.28 | 26.02 | 0.44
10Dl 14 Days 15.74 | 15.54 | 14.24 | 16.29 | 15.44 | 15.45 | 0.75
28 Days 15.88 | 15.51 | 16.40 | 16.94 | 16.16 | 16.18 | 0.54
7 Days 32.33 | 30.66 | 31.50 | 32.93 | 31.63 | 31.81 | 0.86
15DI 14 Days 17.93 | 17.51 | 17.46 | 17.75 | 17.66 | 17.66 | 0.19
28 Days 18.45 | 17.20 | 17.75 | 17.66 | 17.77 | 17.76 | 0.45
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AN597 N — 5 ArAaLdeussaTesiRgALE1eEs
MIX 1 2 3 4 5 AVG | SD
7 Days 3.57 |329 |238 |1.86 |278 |278 |0.69
100HH 14 Days 532 | 567 |532 |496 |531 [532 |0.25
28 Days 786 | 721 |7.85 |7.87 |851 |7.86 |0.46
7 Days 310 | 310 [ 280 |351 |299 |3.10 |0.26
90HH-10PC 14 Days 598 | 506 |549 |598 |7.38 |598 |0.87
28 Days 6.07 |6.04 |6.09 |588 |6.26 |6.07 |0.13
7 Days 3.50 | 354 |358 |3.61 |346 |3.54 |0.05
14 Days 6.71 | 546 |6.68 |6.71 |799 |6.71 0.89
90HH-9PC-1CAC
28 Days 503 | 665 |646 |646 |7.71 |6.46 |0.95
AN919T N — 6 AL U S RTRsdILNAN BT AT dounaNTeeR N R vAeN AN
MIX 1 2 3 4 5 AVG SD
7 Days 3.60 | 3.60 | 3.41 | 3.78 | 3.60 3.60 0.13
5LS 14 Days 9.19 19.20 | 9.19 | 8.78 | 9.59 9.19 0.29
28 Days .77 1559 |6.07 | 566|577 .77 0.18
7 Days 3.90 | 3.87 | 3.90 | 3.92 | 3.90 3.90 0.02
7.5LS 14 Days 592 |6.51|6.15|6.03 | 6.15 6.15 0.22
28 Days 7.70 820 |7.06|7.70 | 7.83 7.70 0.41
7 Days 3.51 | 3.08|3.94 | 3.51 | 3.51 3.51 0.30
10LS 14 Days 8.46 | 7.94 | 8.38 | 8.46 | 9.06 8.46 0.40
28 Days 742 | 7.76 | 714 | 7.42 | 7.35 7.42 0.22
7 Days 3.99 (444 | 488 | 4.44 | 4.44 4.44 0.31
15LS 14 Days 8.34 | 7.20 | 8.90 | 8.34 | 8.91 8.34 0.70
28 Days 7.83 1832|783 |7.84|7.34 7.83 0.35
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MIX 1 2 3 4 5 AVG | SD
7 Days 3.95 | 3.51 3.04 | 531 3.95 | 3.95 |0.85
5GC 14 Days 342 | 452 | 4.31 584 | 4.52 452 |0.87
28 Days 3.04 | 3.71 3.37 | 472 | 3.71 3.71 | 0.63
7 Days 4.1 450 | 4.11 3.78 | 406 | 411 | 0.26
7.5GC 14 Days 427 | 420 | 463 | 426 | 3.99 | 4.27 | 0.23
28 Days 6.57 | 6.13 | 7.05 | 6.56 | 6.52 | 6.57 | 0.33
7 Days 480 | 497 | 450 | 479 | 492 | 4.80 |0.18
10GC 14 Days 575 | 496 | 494 | 574 | 7.35 | 575 |0.98
28 Days 7.06 | 6.75 | 6.13 | 7.06 | 830 | 7.06 |0.79
7 Days 466 | 513 | 428 | 512 | 646 | 513 |0.82
15GC 14 Days 705 | 6.85 | 6.18 | 7.04 | 8.12 7.05 | 0.70
28 Days 12.56 | 13.42 | 11.83 | 12.44 | 12.55 | 12.56 | 0.57
AN9eR N — 8 AAnaLdausIERTedIuNaN BT AT o unanaeslansnelu s

MIX 1 2 3 4 5 AVG SD

7 Days 264 | 257|246 |2.71|4.03 2.88 0.65

5DI 14 Days 426 | 4.80 | 5.38 | 4.81 | 4.80 4.81 0.40
28 Days 557 |1 6.24 | 456 | 592 | 5.57 5.57 0.63

7 Days 3.95|3.09 |4.36 | 3.33 | 5.57 4.06 0.98

7.5DI 14 Days 478 | 4.29 | 413 | 5.93 | 4.78 4.78 0.70
28 Days 7.65|5.84 691|725 6.91 6.91 0.67

7 Days 340|521 563|541 | 519 4.97 0.89

10DI 14 Days 5891|509 |589 537|720 5.89 0.81
28 Days 7.85 | 7.74|7.31|7.85]| 851 7.85 0.43

7 Days 42314411504 |4.57 | 6.61 4.97 0.96

15Dl 14 Days 6.97 | 6.12 | 6.74 | 6.97 | 8.05 6.97 0.70
28 Days 597 | 5.37 | 597 | 559 | 6.94 5.97 0.60
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MIX 1 2 3 4 5 AVG | SD
Compressive
3.27 | 423 | 345 | 270 | 3.46 | 3.42 | 0.55
7 strength(MPa)
Days Weigth
340 | 456 | 4.09 | 421 | 3.89 | 4.04 | 0.41
loss(%)
100HH
Compressive
479 | 3.87 | 423 | 430 | 4.30 | 4.30 | 0.33
28 | strength(MPa)
Days Weigth
0.74 | 0.01 | 0.63 | 045 | 0.45 | 0.45 | 0.28
loss(%)
Compressive
160 | 146 | 275 | 2.37 | 2.05 | 2.05 | 0.53
7 strength(MPa)
Days Weigth
212 | 261 | 270 | 3.03 | 2.60 | 2.61 | 0.32
loss(%)
90HH-10PC
Compressive
3.41 | 347 | 3.02 | 3.02 | 3.28 | 3.28 | 0.18
28 | strength(MPa)
Days Weigth
438 | 410 | 4.36 | 3.66 | 4.12 | 412 | 0.29
loss(%)
Compressive
0.66 | 0.65 | 0.66 | 0.66 | 0.67 | 0.66 | 0.01
7 strength(MPa)
Days Weigth
045 | 080 | 045 | 045 | 1.0 | 0.45 | 0.25
90HH-9PC- loss(%)
1CAC Compressive
498 | 511 | 529 | 513 | 5.13 | 513 | 0.11
28 | strength(MPa)
Days Weigth
3.53 | 4.09 | 394 | 3.86 | 3.86 | 3.86 | 0.21

loss(%)
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AN N — 10 ANAINAINLLBEIUNENTUT NN NduNaNT 8RN TN aaN AN
1 2 3 4 5 AVG | SD
Compressive
7 481 | 6.60 | 5.71 6.37 | 587 | 5.87 | 0.70
strength(MPa)
Days
Weigth loss(%) 082 | 052 | 067 | 0.67 | 0.67 | 0.67 | 0.11
5LS
Compressive
28 254 | 258 | 4.09 | 3.07 | 3.07 | 3.07 | 0.62
strength(MPa)
Days
Weigth loss(%) 567 | 524 | 514 | 534 | 534 | 534 | 0.2
Compressive
7 5.37 | 6.01 569 | 537 | 5.61 | 5.61 |0.27
strength(MPa)
Days
Weigth loss(%) 0.59 | 0.03 | 0.31 0.31 | 0.31 | 0.31 | 0.20
7.5LS
Compressive
28 3.72 | 4.70 3.88 410 | 410 | 4.10 | 0.37
strength(MPa)
Days
Weigth loss(%) 512 | 5.88 5.59 553 | 553 | 553 | 0.27
Compressive
7 5.88 | 4.85 5.37 537 | 535 | 537 | 0.36
strength(MPa)
Days
Weigth loss(%) 011 1 079 | 034 | 0.34 | 0.32 | 0.34 | 0.32
10LS
Compressive
28 4,29 | 3.50 3.97 3.92 | 392 | 3.92 |0.28
strength(MPa)
Days
Weigth loss(%) 10.53 1 10.59 | 9.80 | 10.31 | 10.31 | 10.31 | 0.31
Compressive
7 582 | 5.67 5.75 537 | 565 | 565 | 0.17
strength(MPa)
Days
Weigth loss(%) 0.31 0.59 0.15 0.15 | 015 | 0.15 | 0.32
15LS
Compressive
28 3.70 | 3.87 3.57 3.71 3.71 3.71 | 0.1
strength(MPa)
Days
Weigth loss(%) 11.49 11043 | 9.98 | 10.61 | 10.61 | 10.61 | 0.55
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MIX 1 3 4 5 AVG | SD
Compressive
7 497 | 508 | 572 | 418 | 499 | 499 | 0.55
strength(MPa)
Days
Weigth loss(%) 128 | 117 | 154 | 1.35 | 1.33 | 1.33 | 0.14
5GC
Compressive
28 599 | 6.14 | 6.54 | 7.54 | 655 | 6.55 | 0.60
strength(MPa)
Days
Weigth loss(%) 340 | 3.21 | 352 | 349 | 340 | 3.41 | 012
Compressive
7 431 | 542 | 488 | 430 | 4.73 | 4.73 | 0.46
strength(MPa)
Days
Weigth loss(%) 0.18 | 0.11 | 0.05 | 0.36 | 0.17 | 0.18 | 0.12
7.5GC
Compressive
28 820 | 723 | 815 | 9.06 | 835 | 820 | 0.65
strength(MPa)
Days
Weigth loss(%) 3.23 | 3.01 | 3.02 | 3.75 | 313 | 3.23 | 0.31
Compressive
7 6.68 | 7.08 | 6.47 | 6.60 | 6.71 | 6.71 | 0.23
strength(MPa)
Days
Weigth loss(%) 0.20 | 040 | 0.31 | 056 | 0.36 | 0.37 | 0.13
10GC
Compressive
28 743 | 816 | 713 | 9.25 | 8,84 | 8.16 | 0.90
strength(MPa)
Days
Weigth loss(%) 320 | 296 | 313 | 283 | 263 | 295 | 0.23
Compressive
7 771 | 776 | 767 | 7.31 | 761 | 7.61 | 0.18
strength(MPa)
Days
Weigth loss(%) 132 | 1.03 | 118 | 1.19 | 1.18 | 1.18 | 0.10
15GC
Compressive
28 13.04 | 13.21 | 12.71 | 13.12 | 13.12 | 13.04 | 0.19
strength(MPa)
Days
Weigth loss(%) 299 | 3.04 | 296 | 298 | 298 | 299 | 0.03
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AN N — 12 AN AINKTEdIUNaNT LTI Ndunanaaslaazne lus
1 2 3 4 5 AVG | SD
Compressive
7 3.35 3.58 516 | 4.43 | 4.13 413 ]0.72
strength(MPa)
Days
Weigth loss(%) 3.79 3.72 4.33 | 4.51 3.78 4.03 |0.36
5DI
Compressive
28 8.70 8.72 710 | 712 | 7.9 7.91 |0.80
strength(MPa)
Days
Weigth loss(%) 5.01 4.95 5.31 5.87 | 5.26 528 |0.36
Compressive
7 5.57 4.32 444 | 500 | 4.83 4.83 |0.50
strength(MPa)
Days
Weigth loss(%) 3.52 4.49 3.80 | 4.54 | 4.07 4.08 | 0.44
7.5DI
Compressive
28 8.09 8.60 7.80 | 9.61 8.53 8.53 | 0.69
strength(MPa)
Days
Weigth loss(%) 5.58 5.82 6.55 | 6.65 | 6.11 6.14 | 0.46
Compressive
7 5.91 6.25 6.74 | 593 | 6.21 6.21 | 0.34
strength(MPa)
Days
Weigth loss(%) 2.70 2.80 290 | 295 | 2.83 2.84 |0.10
10DI
Compressive
28 9.02 9.33 9,20 | 10.08 | 9.41 9.41 |0.40
strength(MPa)
Days
Weigth loss(%) 5.71 5.23 6.88 | 6.99 | 6.11 6.18 | 0.76
Compressive
7 5.74 5.49 518 | 456 | 5.24 524 | 0.44
strength(MPa)
Days
Weigth loss(%) 3.55 3.13 3.17 | 2.82 | 3.18 3.17 | 0.26
15DI
Compressive
28 8.55 8.01 8.61 8.36 | 8.26 8.36 | 0.24
strength(MPa)
Days
Weigth loss(%) 4.39 4.75 563 | 513 | 6.04 5.19 | 0.66
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LA 28 11

MIX 1 2 3 4 5 AVG | SD
2
3.63 | 380 | 360 | 3.60 | 3.64 | 3.65 | 0.08
Hours
Weigth 8
359 | 380 | 360 | 3.60 | 3.67 | 3.65 | 0.09
loss(%) Hours
24
3.76 | 420 | 4.20 | 4.00 | 4.01 4.03 | 0.18
Hours
100HH
2
15.50 | 16.00 | 15.10 | 15.20 | 15.40 | 15.43 | 0.34
Hours
Water
8
absorption 15.30 | 16.00 | 15.10 | 15.20 | 15.50 | 15.42 | 0.33
Hours
(%)
24
16.10 | 17.60 | 17.60 | 16.90 | 16.90 | 17.03 | 0.65
Hours
2
486 | 492 | 487 | 490 | 4.70 | 4.85 | 0.09
Hours
Weigth 8
500 | 5.00 | 492 | 500 | 4.79 | 494 | 0.09
loss(%) Hours
24
524 | 525 | 515 | 530 | 5.05 | 520 | 0.10
Hours
90HH-10PC
2
22.60 | 24.30 | 22.50 | 23.20 | 22.00 | 22.93 | 0.89
Hours
Water
8
absorption 23.20 1 24.70 | 22.70 | 23.70 | 22.50 | 23.36 | 0.90
Hours
(%)
24
24.30 | 26.00 | 23.80 | 25.10 | 23.70 | 24.57 | 0.96

Hours
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A9 N — 14 ANANNUNIUFANIIATAEEN TR ALE B IR uN LN Tue N9

TEEIZINAN 28 T3 (5iD)

MIX 1 2 3 4 5 | AVG | SD
2Hours | 534 | 520 | 520 | 530 | 525 | 526 | 0.06
Weigth
19 8 Hours | 545 | 520 | 520 | 530 | 525 | 528 | 0.10
loss(%)
24
567 | 550 | 5.60 | 5.60 | 5.56 | 559 |0.06
90HH- Hours
9PC-1CAC
2 Hours | 24.30 | 23.50 | 23.60 | 24.10 | 23.80 | 23.87 | 0.32
Water
absorption | 8 Hours | 24.80 | 23.50 | 23.60 | 24.10 | 23.80 | 23.97 | 0.51
(%) 24
25.80 | 24.90 | 25.50 | 25.50 | 25.20 | 25.36 | 0.34

Hours
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MIX 1 2 3 4 5 AVG | SD
2
4.57 4.95 5.32 5.00 4.96 496 | 0.27
Hours
Weigth 8
473 5.08 5.43 5.10 5.08 5.08 | 0.25
loss(%) Hours
24
4.95 5.38 5.74 5.40 5.37 5.37 10.28
Hour
5LS
2
21.30 | 23.10 | 23.50 | 22.90 | 22.70 | 22.72 | 0.84
Hours
Water
8
absorption 2210 | 23.70 | 24.00 | 23.40 | 23.30 | 23.29 | 0.74
Hours
(%)
24
23.10 | 2510 | 25.40 | 24.80 | 24.60 | 24.59 | 0.89
Hours
2 427 4.38 4.44 4.30 4.35 435 | 0.07
Hours
Weigth 8 4.41 4.49 4.58 4.50 4.49 4.49 |0.06
loss(%) Hours
24 474 4.80 4.91 4.80 4.81 481 | 0.06
Hours
7.5LS
2 18.8 | 19.40 | 19.00 | 18.80 | 19.00 | 19.01 | 0.24
Hours
Water
8 19.5 | 19.90 | 19.60 | 19.70 | 19.60 | 19.64 | 0.16
absorption
Hours
(%)
24 20.9 | 21.30 | 21.00 | 21.00 | 21.00 | 21.03 | 0.13

Hours
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FUNNAIUNANTDIAENTU

MIX 1 2 3 4 5 AVG SD
2
4.63 4.81 483 | 5.00 5.00 485 | 0.15
Hours
Weigth 8
4.84 4.97 499 | 5.00 4.95 495 | 0.06
loss(%) Hours
24
5.19 5.31 5.35 | 5.30 5.29 5.29 | 0.06
Hours
10LS
2
20.00 | 20.10 | 20.60 | 21.30 | 21.20 | 20.63 | 0.62
Hours
Water
8
absorption 20.90 | 20.80 | 21.30 | 21.30 | 21.00 | 21.04 | 0.24
Hours
(%)
24
2240 | 22.20 | 22.80 | 22.60 | 22.50 | 22.48 | 0.23
Hours
2
455 4.49 457 | 4.60 4.55 455 | 0.04
Hours
Weigth 8
472 4.59 469 | 4.70 4.67 4.67 | 0.05
loss(%) Hours
24
5.00 4.89 5.01 5.00 497 497 | 0.05
Hours
15LS
2
18.90 | 18.90 | 19.80 | 19.50 | 19.30 | 19.27 | 0.39
Hours
Water
8
absorption 19.60 | 19.30 | 20.30 | 19.90 | 19.80 | 19.79 | 0.38
Hours
(%)
24
20.80 | 20.60 | 21.70 | 21.20 | 21.00 | 21.06 | 0.43
Hours




A15199N N — 17 ANAHNUNIUABNITIAL AU TBIAIUNANE1

werfanuiunistnluenisidluszazinan 28 Ju

1
o A

THNNNAVUNANUBDINENAY

97

MIX 1 2 3 4 5 AVG | SD
2
3.96 413 411 3.76 3.94 3.98 | 0.15
Hours
Weigth 8
410 4.43 4.26 3.67 4.06 410 | 0.28
loss(%) Hours
24
4.23 4.58 4.42 3.73 419 423 |0.32
Hours
5GC
2
17.30 | 17.70 | 17.20 | 17.00 | 17.00 | 17.23 | 0.28
Hours
Water
8
absorption 17.90 | 19.00 | 17.80 | 16.60 | 17.50 | 17.76 | 0.86
Hours
(%)
24
18.50 | 19.60 | 18.50 | 16.80 | 18.10 | 18.30 | 1.00
Hours
2
2.77 2.84 2.75 2.80 2.72 2.78 | 0.05
Hours
Weigth 8
2.96 2.95 2.85 2.73 2.80 2.86 | 0.10
loss(%) Hours
24
3.14 3.18 3.12 2.80 2.99 3.05 | 0.15
Hours
7.5GC
2
11.80 | 11.70 | 11.20 | 11.40 | 11.20 | 11.45 | 0.26
Hours
Water
8
absorption 2.60 | 1220 | 1160 | 11.10 | 11.50 | 11.80 | 0.57
Hours
(%)
24
13.30 | 13.10 | 12.70 | 11.40 | 12.30 | 12.57 | 0.77

Hours




A15199 N — 18 ANANNUNIUABNITIAL AU UBIAIUNANE1

ALAaNRNLNsLN e N uszazinan 28 U (Fla)

1
o A

98

THNNNAVUNANUBDINENAY

MIX 1 2 3 4 5 AVG | SD
2
2.56 2.60 2.66 2.55 2.69 2.61 | 0.06
Hours
Weigth 8
2.73 2.69 2.71 2.51 2.76 2.68 | 0.10
loss(%) Hours
24
2.93 2.94 2.92 2.57 2.94 2.86 | 0.16
Hours
10GC
2
10.20 | 10.60 | 10.70 | 10.20 | 10.90 | 10.50 | 0.29
Hours
Water
8
absorption 10.90 | 10.90 | 10.90 | 10.10 | 11.10 | 10.78 | 0.41
Hours
(%)
24
11.70 | 11.90 | 11.70 | 10.30 | 11.90 | 11.50 | 0.68
Hours
2
2.32 2.03 2.06 2.16 2.19 2.15 10.12
Hours
Weigth 8
2.26 2.11 2.26 2.78 2.35 2.35 [ 0.25
loss(%) Hours
24
2.47 2.32 2.51 2.89 2.54 2.55 | 0.21
Hours
15GC
2
9.10 8.20 7.90 8.30 8.50 8.40 | 0.43
Hours
Water
8
absorption 8.80 8.50 8.70 | 10.70 | 9.20 9.17 |0.88
Hours
(%)
24
9.60 9.40 9.60 | 11.10 | 9.90 9.92 |0.68
Hours




1
o A

99

AN519N N — 19 ANANNNUNIUAANITAT AN LI UNANEUTUN R dounanaaslpazna
Tusnenunistnluanisiluszazinan 28 4u
MIX 1 2 3 4 5 AVG SD
2
5.06 4 .61 4.72 4.67 4.67 475 10.18
Hours
Weigth 8
5.28 4.80 4.75 4.77 4.80 488 |0.22
loss(%) Hours
24
5.43 5.03 4.97 4.90 4.98 5.06 | 0.21
Hours
5DI
2
22.30 | 21.00 | 21.80 | 20.70 | 20.90 | 21.35 | 0.66
Hours
Water
8
absorption 23.30 | 21.90 | 21.90 | 21.20 | 21.50 | 21.95 | 0.80
Hours
(%)
24
23.90 | 22.90 | 22.90 | 21.70 | 22.30 | 22.77 | 0.82
Hours
2
4.39 412 3.96 4.07 4.01 411 017
Hours
Weigth 8
454 4.32 415 417 417 427 | 017
loss(%) Hours
24
478 452 4.35 4.30 4.36 446 |0.20
Hours
7.5DI
2
19.70 | 18.40 | 18.20 | 17.80 | 17.90 | 18.42 | 0.78
Hours
Water
8
absorption 20.40 | 19.30 | 19.10 | 18.30 | 18.60 | 19.14 | 0.83
Hours
(%)
24
21.50 | 20.20 | 20.00 | 18.80 | 19.40 | 20.00 | 0.99
Hours




1
o A

100

AN519N N — 20 ANANNNUNIUAANITAT AN LI UNANEUTUN N dounanaaslnazna
luseinunistnluennisiluszaziaan 28 54 (sa)
MIX 1 2 3 4 5 AVG | SD
2
3.82 3.68 3.85 3.84 3.80 3.80 | 0.07
Hours
Weigth 8
4.07 3.95 413 3.99 4.04 4.04 | 0.07
loss(%) Hours
24
4.28 410 4.29 413 4.20 4.20 | 0.09
Hours
10Dl
2
16.20 | 15.40 | 16.50 | 18.00 | 16.50 | 16.54 | 0.93
Hours
Water
8
absorption 17.30 | 16.60 | 17.70 | 18.70 | 17.60 | 17.57 | 0.77
Hours
(%)
24
18.20 | 17.20 | 18.40 | 19.30 | 18.30 | 18.28 | 0.77
Hours
2
3.69 4.09 3.81 3.61 3.93 3.83 | 0.19
Hours
Weigth 8
410 413 3.91 3.93 4.07 4.03 | 0.10
loss(%) Hours
24
4.59 4.26 4.04 4.08 419 423 10.22
Hours
15Dl
2
16.30 | 17.90 | 16.80 | 16.80 | 17.50 | 17.06 | 0.62
Hours
Water
8
absorption 18.10 | 18.00 | 17.30 | 18.30 | 18.10 | 17.97 | 0.40
Hours
(%)
24
20.30 | 18.60 | 17.90 | 19.00 | 18.70 | 18.88 | 0.88
Hours
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NMANUIN U

M15197 2 — 1 uansAn 20, intensity uaz hkl sasupaldanezgiflandamnlansanladla
1A (Calcium Aluminum Sulfate Hydroxide Hydrate) @aifludiagyannsgiuann JCPDS

(International Centre for Diffraction Data) #iNN8ILa 00-041-1451

Pattern : 00-041-1451 Radiation = 1.540598 Quality : High

>
-
~N
g
>
=
-

CasAl2(S04):(OH)12 26H.0 2th i

9.091| 100
9.987 4
12.283 1
Calcium Aluminum Sulfate Hydroxide Hydrate 15.784 76
Ettringite, syn 17.832 12
18.243 6
18.911 17
20.050 1
22111 3
22944 31
24.212 4
24.724 T
25614 23
Lattice : Hexagonal Mol. weight = 1255.10 27.284 5
27.507 21
S$.G.: P31c  (159) Volume [CD] = 2335.62 28.766
29.645
a= 11.22400 Dx = 1.785 31.867
32.268
Dm = 1.770 32977
33.204
c= 21.40800 33.459
34.277
O z= 2 35.023
35.568
36.116
36.963
37.185
37.458
38.371
. ] . = 40.416
Sample prep Sample synth d from Ca0 + Al2 ( S 04 )3 in solution 40.875
at18C. 41.325
Color: Coloress 41.969
Additional pattern: To replace 2-59, 9-414, 13-350, 31-251 and 37-1476. 42.444
Temperature of data jon: Pattem taken at15C. 42.591
Optical data: A=1.464, B=1.458, Sign=- 43.473
] Preferred orientation enh hkO reflects 43.961
Additional pattern: See ICSD 16045 (PDF 72-646). 44.786
Data collection flag: Ambient. 45.306
46.011
46.687
47.755
48.652
49.212
49.440
49.786
50.375
51.161
*51.161
51.721
52.391

O 53.112

53.7117

N
AAAasaNNaSaAadaaan
NRABVNORAEINENINDODOD
WNANSJDANSWANW=S®

-

=)

Od\ldaﬁhd

-

@NOJ-‘N&@

N

-
NNADANNANDDAQDAAQQQQAND DR ONRONNRNNNBIALAARIRUWSDANSAARNONWDAON

-

-

-

-

55.223
55.296
56.783
57.637
£, Y., China Building Materials Academy, Beijing, China., Private Communication 58.236
(1989) 58.601
59179
CAS Number: 12252-15-2 60.328
61.481
62.074
63.736
65.340
66.123
*66.123
67.417
69.173
70.238
71.779
72.224
73.329
74.065
*74.065
75.304
75.941
77.926

-
COWNDOOOCHLODOONOCHLLONNANOOCONOCHLONANCWONDOOROROALAWONRONALAOCONOCOWNBOAIWNLONDON=O

-

- -
ABNOCAOCHOVOS S

Radiation : CuKa1 Filter : Beta
Lambda : 1.54060 d-sp : Diffractometer

SS/FOM: F30=226(0.0025,53)

BDANSNONOCOCAWSONON—WONSDWO—DADAO=2 LD W2ONNWSWOORADANSDANANNNOODON=-L—2A20=2NON=200=2=20=-420000=2=2000 X
-

NNWNABNDODARUNNSUNNAWNIBRBRONBRRONNUVRWORIWNWRAIAVNDBLAWWRIAWWRNWNRABANWNROWNWNSWRNNNNSNNSN =S Aaa
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ANS97 A — 2 wdneAn 20, intensity waT hkl 2e9uAAEENANSUBLLA  (Calcium

Carbonate) %\‘lLﬂu%ﬂgﬂmmﬁg’m&nﬁﬂ JCPDS (International Centre for Diffraction Data)

“HELaY 00-005-0586

Pattern : 00-005-0586

Radiation = 1.540598

Quality : High

CaCOs

Calcium Carbonate
Calcite, syn

Lattice: Rhombohedral Mol. weight=_100.09

S$.G.: R-3c (167) Volume [CD] = 367.78

a= 4.98900 Dx = 2.711
Dm = 2.710
c= 17.06200
Z= 6 Vicor = 2,00

Optical data: A=1.487, B=1.659, Sign=-

Color: Colorless

Sample source or locality: Sample from Mallinckrodt Chemical Works.

A is: Spectro P lysis: <0.1% Sr; <0.01% Ba; <0.001% Al, B, Cs,
Cu, K, Mg, Na, Si, Sn; <0.0001% Ag, Cr, Fe, Li, Mn.

T

p e of data : Pattern taken at 26 C.
G /] Other form: it
! Pattemn d by Parks, J., McCarthy, G., North Dakota

State Univ., Fargo, North Dakota, USA, /CDO Grant-in-Ald (1992).

General comments: Agrees well with ntal and calculated patt
General comments: Additional weak reflecti icated by Jwere
observed.

Additional pattern: See ICSD 16710, 20179, 28827, 18164, 18165 and 18166
(PDF 72-1214 and 72-1937); ICSD 73446 (PDF 81-2027); ICSD 79673 (PDF 83-
577); ICSD 79674 (PDF 83-578).

Data collection flag: Ambient.

Swanson, Fuyat., Natl. Bur. Stand. (U.S.), Circ. 539, volume I, page 51 (1953)

CAS Number: 13397-26-7

Radiation : CuKa1 Filter : Beta
Lambda: 1.54050 d-sp : Notgiven

SS/FOM: F30=57(0.0159,33)

2th

23.022
29.406
31.418
35.966
39.402
43.146
47124
47.490
48.513
56.555
57.402
58.075
60.678
60.987
61.345
63.060
64.678
65.599
69.231
70.238
72.870
73.729
76.300
77A77
80.933
81.547
82113
83.767
84.788
86.483
93.072
94.701
95.011
96.165
97.647
99.161
102.242
102.952
103.899
104.124
105.846
106.145
107.333
109.561
110.483

-

a aaa §A
S0ndodwd8

-
NNSANRDDANSDNDIDRD DDA WRWARADNDANNSDONRIOANDEN

NBOCOWSaANWRINL2RANSN2ONWRANRL2ONOWS=2NN=2=2N=20CON==20=20 =T

x

NANANNRWOINOSO-2CONNW=SL=LLaANONN=20CON=S0=20N==2=2N0=2=200=

-

-

-

-

- o A
S OLBONNOCORONNOUVORAONLDOAENWOOAN

-
© s s

13
12

10
14

12
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AN5197 2 — 3 wamaAn 20, intensity waz hkl 2edupaidanlansanlns  (Calcium

Hydroxide) %\‘lLﬂu%ﬂgﬂmmﬁg’m&nﬁﬂ JCPDS (International Centre for Diffraction Data)

NNNELAY 00-044-1481

Pattern : 00-044-1481

Radiation = 1.540598

Quality : High

Ca(OH).

Calcium Hydroxide
Portlandite, syn

Lattice: Hexagonal Mol. weight = 74.09
S5.G.: P-3m1 (164) Volume [CD] = 54.87
a= 3.58990 Dx = 2.242
c= 491600
Z= 1 Vicor= 290
Color: White
Sample source or locality: Sample obtained from & Chemical Co.
General comments: Average relative standard deviation in intensity of the ten
tro t reflections for three i mounts = 2.2%.
Additi pattern: Validated by a cakulated pattem.

Optical data: A=1.545, B=1.574, Sign=-
Deleted and rejected by: Deleted by 4-733 which is satisfactory.
Data collection flag: Ambient.

Martin, K., McCarthy, G., North Dakota State University, Fargo, North Dakota,
USA., ICDD Grant-in-Aid (1992)

Radiation : CuKa1l Filter : Monochromator crystal

Lambda: 1.54056 d-sp : Diffractometer

SS/FOM: F25=52(0.0167,29) Internal standard : Si

2th i

18.008 72
28672 27
34.102| 100
36.527 1
47421 30
50.813| 31
54.358| 14
56.092
59.426
62.634
64.233
*64.233
71.811
77.654
79.095
81.909
84.751
*84.751
86.197
93.209
96.029
98.882
*08.882
103.142
106.066
107.578
110.520
118.268

S ANSANNNONONONNSDNNO W=

N2NNOWSWNNN=2N=2ON=2=2NNOC=2=220=2=20 =

NO=-2OCOO=-0=20=20=2=200=20000==20000C0C x

-

CURAVNSDONWRSDORAEINNWAORAONN=0O =
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A15197 2 — 4 uanaAn 20, intensity uay hki 1equaatdanaantas (Calcium Oxide) a1l

?'ﬁﬂgammﬂﬂﬂwﬂm JCPDS (International Centre for Diffraction Data) #1u1&iLae 00-017-

Pattern : 00-017-0912

Radiation = 1.540598

Quality : Deleted

CaO

Calcium Oxide

Lattice: Notassigned

5.G.: (0)

Mol. weight =

56.08

Deleted and rejected by: Deleted by Set19.

Data collection flag: Ambient.

Marti, Tebar., Anales Real Soc. Espan. fis y quim., Series B, volume 51, page 31

(1955)

Radiation : CuKa

Lambda: 1.54180

Filter : Notspecified

d-sp : Notgiven

2th

19.365
20.935
23144
24.165
26.111
26.750
27.594
29.757
31.027
33.027
36.597
39.492
40.797
42612
43.254
47.569
48.376
49.786
51.911
54.582
56.403
57.363

60.459
63.687
64.678
67.307
67.861
79.079
80.924
83.219
84.107
94.381
95.577

238808882

88383
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A5 U — 5 uanaAn 20, intensity waz hkl TR9LARLTLNEANA (Calcium Silicate) 911

?'ﬁmgammﬂﬂﬂwﬂm JCPDS (International Centre for Diffraction Data) #1u1&iLae 00-003-

1084

Pattern : 00-003-1084

Radiation = 1.540598

Quality : Deleted

-CazSiOs
/2Ca0 SiO;

Calcium Silicate

Lattice: Notassigned Mol. weight= 172.24

$.G.: (255)

Dm = 2970

O
Deleted and rejected by: Continuation of 3-1083.
Deleted and rejected by: Delete: Beny parcel of October 29, 1957.
Color: Colorless
Optical data: A=1.642, B=1.645, Q=1.654, Sign=+, 2V=60"
General comments: Firing 1 and 2: heated for 5 hours to 1600 C; held for 5
hours.
G ! Refe reports finic. Transh Sociltiomomnbi
above 675 C.
Data collection flag: Ambient.
@)

Clark, C., J. Am. Ceram. Soc., volume 29, page 25 (1946)

Radiation : CoKa Filter : Beta

Lambda: 1.79020 d-sp : Notgien

67.307
68.425
74.679
76.084
77.549
78.306
83.219
85.017
85.950

89.934
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AN5197 U — 6 wansrn 20, intensity uaz hkl 1esupaidandainmlansn (Calcium Sulfate
Hydrate) %\‘lLﬂu?‘ﬂﬂg@mmﬂg’mmn JCPDS (International Centre for Diffraction Data)

UL 00-041-0225

Pattern : 00-041-0225 Radiation = 1.540598 Quality : Indexed
CaS0, 0.62H,0 2th i h k 1
14.751 80 2 o 0
20.311 5 2 V] 2
20.771 5 2 1 1
Calcium Sulfate Hydrate 25671 40 2 2 o
26.762 5 3 1 0
27.682 5 3 1 1
29.312 10 2 2 2
29.732 80 4 1] 0
31.792| 100 2 0 4
32.962 10 4 4] 2
33.262 5 3 2 1
34.952 5 4 1 1
37.582 5 1 1 5
Lattice: Hexagonal Mol. weight= 147.31 38.362 5 2 2 4
39.702 10 4 2 0
§$.G.: P3121 (152) Volume [CD] = 2119.91 41.302 5 4 0 4
42.262 20 a4 2 2
a= 13.86200 Dx = 0415 42.553 5 0 0 6
44.623 5 3 3 3
45.303 5 6 0 0
46.543 5 a4 3 1
c= 12.73900 47.593| 10 6 0 2
49.273 30 4 2 4
O 52.783 10 4 1] 6
54.083| 20 6 [} 4
54.863 5 4 4 2
55.113 10 6 2 0
57133 5 6 2 2
60.054 5 2 0 8
60.254 5 5 2 5
60.804 5 4 4 4
Color: White 61.784| 5/ 8/ o o
Sample preparation: Dehydration of gypsum in H N O3 (60%) at 36(3) C. 62.954 5 6 2 a4
Rehydration at of watk of oxygen=0.76 at 22 C. 63.674 5 8 0 2
Temperature of data collection: Pattem made at 22 C and pressure of water= 63.874 5 6 0 6
0.76. . 64.414 5| a 3| 6
Analysis: Analysis (wt%): CaO 38.0, S 03 54.4, H20 7.6. 66.414 5 a 0 8
Additional pattern: To replace 43-605. 67.974 5 5 5 1
Data collection flag: Ambient. 72.035 5 6 2 6
72.445 5 4 2 8
73.785 5 8 2 2
75.095 5 6 4 4
75.915 5 6 5 1
78.975 5 8 2 4
79.835 5 10 0 0
82145 5 4 4 8
83.656 10 6 6 0
85.536 5 8 4 0
86.586 5 10 1] 4
89.706 5 8 1] 8
91.207 10 10 2 0
92.257 5 8 4 4
@)
Pollmann, H., Kuzel, H.-J., Mi logical Inst. of Uni ity, Eria G
ICDD Grant-in-Aid (1989)
Radiation : CuKa1 Filter: Beta
Lambda: 1.54051 d-sp : Diffractometer
SS/FOM: F30= 26(0.0077,149) Internal standard : Si
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AN5197 @ — 7 udnsAn 20, intensity uay hki 2998UdH (Gypsum) Tefludeyaninigiu

91N JCPDS (International Centre for Diffraction Data) #11eLae 01-074-1433

Pattern : 01-074-1433 Radiation = 1.540598 Quality : Cakulated
Ca(S04)(H20): 2th il n| «k 1 2th i h Kk !
" 1 73814 1 2 ° 1
B | I BT I nisl | a8 3
18687 8 1 1 0 74.503 2 4 1" 2
20731 999 Bl 2 1 Jaen 4 0 12 0
;i 23388| 122 0 4 0 74.898 4 9 9 3
Calcium Sulfate Hydrate 423388 122 0 3 1 76,163 2 2 3 5
Civatin 26.014 1 1 3 H 76,627 1 3 9 2
P 28130 37 El 1 2 76.060 9 3 2 5
20117 638 a4 4 1 76.236 17 4 0 0
31000 426 1 2 1 476.236 b4 0 6 4
31163| 202 0 0 2 76,661 13 ] 10 3
32074 82 2 1 1 *76.661 13 3 8 1
12178 " 7 3 2 76,866 o > 2 5
333e8| 311 0 5 1 76990 9 4 3 2
sa3368| 311 0 2 2 77.399 13 2 8 4
34508 3 1 H o “77.399 13 4 2 0
34807 38 2 0 2 71,606 7 a1 12 1
36,390 7 0 8 0 Ll 7 3 7 4
" . . o 4 4
Lattice : Base-centered monoclinic Mol. weight = 17247 Jsts| o] @] 8] @ Lot N | I~ -
36,618 50 2 2 2 79.693 2 3 4 5
$.G.: 12 (0) Volume [CD] = 495.15 37.370 £ 1 4 1 ‘;90-1933 2§ f g 3
il 3 % < 2 80.467 8 A 4 5
a= 567900 Dx = 2.310 20656| 108 1 5 2 80.904 1 4 4 0
42183 14 2 4 2 e A % H 2
b = 15.20200 beta = 118.43 o 3 g 81921 sl &l 10 b
43604| 113 2 5 1 82.100 2 1 12 1
c= 6.52200 *43604| 113 1 1 2 *82.100 2 4 7 3
44220 30 2] 1 3 83,089 1 4 1 5
44617 s 0 7 H +83,060 1 2 5 3
O |am= 037357 z= 4 Wicor= 1.68 sosey 22 . 4 . 83325 8| 1 of 4
48.200 4 1 6 1 ‘g:-g” g o 12 :
11 1 9 "
c/b = 0.42902 oy ngth} z 1 3 w3stt| 12| 4 6 4
47500 7 2 3 3 84508 5 o 8 4
47868 108 0 6 2 84.608 5 o 1 §
warses| 108 0 q 3 84915 25 3 8 1
48400 95 Bl 4 3 |apie] 26 3 10 3
28714 23 3 1 2 85,197 19 1 13 0
405872 3 2 3 H “85.197 9 2 12 2
. 85,334 7 4 8 2
ICSD collection code: 027221 :g gg: ﬁ :g : f 85435 K 2 3 H
ICSD space group comment: ICSD SG: M12/C1 IT is: 15 SG short form: 61016 12 0 3 3 85,698 4 -3 6 3
12/c 51160 23 A 8 1 g: ;gi ; § :; 10
Temperature factor: ATF g] gg; 73 § 2 g 86.423 1 3 s g
Remarks from ICSD/CSD: REM  TEM 294. 53.070 1 2 7 1 86.423 1 3 5 2
Remarks from ICSD/CSD: REM M PDF 6-46, 33-311 (setting C2/c). *63.070 1 1 5 2 g: ;ﬁ é 'g ‘f g
Remarks from ICSD/CSD: REM B Space group given by author: H2/a1. ot S % s : 96914 H 4 s 0
Sample source or locality: Specimen from H hire, England, UK. 55118| a4 3 4 1 er.4s 1 2 1 2
Additional pattern: See PDF 70-982, PDF 70-983, PDF 70-984, PDF 72-596, odely 2l 3 ) e orral i S M 4
PDF 74-1904_ and PDF 74-?905. £6.860 2 3 A 3 88901 1 2t 13 2
Data collection flag: Ambient. 66.766 8 2 0 4 89.173 1 5 3 2
+66.766 69 ] 9 1
57.666 3 1 o 0
*57.656 3 3 5 2
58.103 20 2 2 4
+68.193 20 0 8 2
58.204 15 3 3 0
58,670 7 3 4 3
59497 5 2 0 2
60,362 1% 2 2
60.735 3 1 2 3
60870 13 “ 3 4
60870 13 ] 10 0
61.247 8 2 8 0
61471 8 1 7 2
O 61896 2 - 9 2
62.010 5 2 7 3
*62.019 5 3 6 1
62.232 3 2 4 4
62431 8 3 1 4
63.750 7 2 7 1
+63.760 7 A 10 1
64.116 1 2 9 1
= 64.708 26 1 4 3
Pede B.F., S D., Acta Crystalk Sec. B, volume 38, page 64932 17 0 7 3
b ool b ssor| 10| 4l 8| 3
Calculated from ICSD using POWD-12++ (1997) 66327 10 a s 3
65.705 18 4 0 2
66.281 2 0 2 4
66.621 i 3 2 1
67.079 4 4 2 2
67626 5 4 1 3
68.691 34 1 10 1
+68.691 34 2 6 4
60,189 2 4 1 1
70.086 8 4 3 3
+70.085 8 0 4 4
70.416 " 3 4 1
70.666 9 1 1 0
70863 6 4 4 2
71.010 12 3 8 1
i Z *71.010 12 1 6 3
Radiation : CuKa1 Filter : Notspecified 71173 20 2 8 2
71.328 9 3 7 0
Lambda: 1.54060 d-sp : Cakulated spacings L) ;:g ; 4 : ;
71961 1 2 10 2
SS/FOM: F30=418(0.0019,37) 72197 1 2 9 3
72714 1 2 1 5
72714 1 2 10 0
72981 2 4 0 4
73.857 1 A 7 4
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AN5197 2 — 8 wandAn 20, intensity uaz hkl 1a9ganauaanlas (Silicon Oxide) Tl

?'ﬁﬂgammﬂﬂﬁumﬂ JCPDS (International Centre for Diffraction Data) #iu1&Lae 01-077-

1317

Pattern : 01-077-1317

Radiation = 1.540598

Quality : Altemate

SiO.

Silicon Oxide
Cnrstobalite low, syn

Lattice: Tetragonal

S5.G.: PAM1212 (92)

a= 498770

c = 6.96970

Mol. weight = 60.08
Volume [CD] = 173.39

Dx = 2.302

Wicor= 5.02

ICSD coliection code: 047221
Temperature factor: ATF

Remarks from ICSD/CSD: REM  TEM 473.

bient te

Data coll flag: Non

Additional pattern: See PDF 39-1425 and PDF 76-0941.

Pluth, J.J., Smith, J.V., Faber, J., J. Appl. Phys., volume 57, page 1045 (1985)
Calculated from ICSD using POWD-12++ (1997)

Radiation : CuKa1

Lambda: 1.54060

SS/FOM: F30=1000(0.0001,31)

Filter : Notspecified

d-sp : Calkulated spacings

2th i
21.895| 999
25.231 4
28338 69
31.287 79
35.983| 108
36.208 53
38.302 2
40.405 1
42519 22
42910 2
44.646 22
46.786 37
48.412 37
51.802 a
52.474 5
53.563 1
53.891 16
55.846 4
56.891 29
57.206 16
58.468 2
58.624 3
60.097 17
61.774 17
64.833 23
65.272| 13
66.515 10
67.675 1
68.247 16
69.180 8
69.464 7
70028, 11
72.356 13
72911 1
73.612 14
76.306 1
76.850 7
77.741 8
78.555 1
79.103 1
80.525 1
80.794| 10
81.330| 10
81.875 2
82.009 2
82.410 4
83.286 3
84.760 2
85.824 1
87.500 4
88.561 9
88.768 9
89.033 5
89.563 1

=
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