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APPENDIX 1

1a. Data used for the Evaluation of the “Bernice” Gasifier Fuel

Bed

Table A1. Proximate analyses, Fischer tar and CO; char reactivity data from the “Bernice”
gasifier bed samples.
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Feed | 125 45.2 42.2 - 336.5 197.2 6.1 48.5 37.9
27 18.0 43.9 38.2 - 212.1 243.0 55 30.7 39.5
26 17.9 43.4 38.7 - 216.5 301.2 6.0 33.5 41.7
25 14.5 43.8 41.7 - 287.0 311.2 5.8 40.0 35.1
24 13.3 41.4 45.3 - 340.5 386.3 6.8 51.2 40.3
23 10.9 421 47.0 - 430.5 283.6 6.1 55.9 39.8
22 14.0 39.7 46.3 - 331.1 379.5 6.0 43.1 40.3
21 12.8 48.6 38.6 - 300.9 327.7 6.2 48.1 37.4
20 13.5 44.3 42.2 - 312.6 410.5 6.0 44.2 39.0
19 10.7 44 1 451 - 420.0 345.3 5.5 50.9 34.6
18 13.1 45.4 41.5 - 315.4 280.7 6.1 46.3 33.3
17 15.5 43.6 40.8 - 262.9 383.1 5.6 35.9 29.7
16 13.1 50.3 36.6 - 278.8 340.3 4.8 36.5 32.3
15 15.83 52.0 32.7 - 213.7 341.2 4.9 31.9 354
14 16.5 56.4 27.1 - 164.1 388.1 3.4 20.4 35.4
13 15.4 59.7 24.9 - 161.5 388.1 2.6 16.8 35.0
12 16.8 61.5 21.8 - 129.7 366.5 2.6 15.4 32.2
11 21.2 62.4 16.4 0.0 77.2 293.6 0.8 3.7 30.4
10 26.9 59.1 14.1 7.0 52.4 207.3 0.2 0.9 35.5
9 34.0 51.4 14.6 17.6 43.1 151.4 0.5 1.6 40.5
8 39.2 |. 495 11.4 20.6 29.0 126.3 0.1 0.3 50.3
7 63.9 25.6 10.5 58.9 16.4 40.1 0.0 0.0 56.6
6 66.6 23.2 10.2 62.9 15.4 34.8 0.0 0.0 57.8
5 78.4 12.1 9.6 80.6 12.2 15.4 0.0 0.0 -
4 84.0 53. 10.7 91.5 12.7 6.3 0.0 0.0
3 90.7 1.5 7.8 97.6 8.6 1.7 0.0 0.0 -
2 90.9 1.2 7.9 98.0 8.7 1.3 0.0 0.0 -
1 88.6 1.8 9.5 g97.0 10.7 2.1 0.0 0.0
Ash 91.5 1.4 7.1 97.7 7.7 1.5 0.0 0.0 -
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Table A2. Ultimate analyses data (dry basis) from the “Bernice” gasifier bed samples.
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Feed 69.3 3.35 1.05 1.4 12.4 | 321.6 23.2 3.9 1.9 97.4
27 63.1 455 | 0.76 | 04 11.5| 353.9 | 24.6 4.4 4.4 56.3
26 63.3 4.39 0.79 0.8 12.8 | 434.9 31.8 6.5 5.4 71.2
25 63.2| 462! 0.94 1.0 15.7 | 473.7 | 34.7 7.1 7.1 108.0
24 63.0 462 | 094 ] 0.8 17.3 | 599.5 | 43.6 9.4 6.9 129.3
23 65.4 | 4.75 1.02 0.8 17.2 | 4549 | 32.2 7.4 8.5 155.9
22 63.6 4.51 1.03 0.9 15.9 | 505.2 | 35.1 8.2 8.9 111.4
21 64.7 | 4.50 1.05 1.1 15.8 | 480.3 | 32.9 7.6 8.2 123.7
20 6491 4.45 1.02 1.0 15.1 1 617.9 | 42.7 9.5 8.5 111.0
19 66.4 | 4.59 1.02 0.8 16.4 | 502.0 | 32.6 7.6 8.6 151.9
18 66.0 | 4.28 1.00 0.8 14.8 1 411.9 | 27.6 6.1 6.9 111.6
17 64.0] 428 094{ 0.9 144 | 5214 | 27.2 7.7 5.9 92.1
16 68.4 | 3.57 1.01 0.9 13.0 | 437.3 | 28.1 6.4 7.7 97.9
15 66.9| 430 0.98| 0.7 11.8 | 4025 | 22.0 5.4 5.6 76.5
14 66.5 3.63| 0.90 0.5 11.9 | 462.1 21.5 57 4.5 70.8
13 71.1 3.321 0.87{ 0.6 8.7 | 4194 | 16.9 5.7 4.6 55.8
12 704 | 212 ] 0.82]| 0.6 8.7 | 324.8 10.0 4.9 4.2 50.8
11 69.0| 2.12| 0.72| 04 6.6 | 244.2 5.4 3.4 2.9 29.7
10 68.3 1.50| 052 0.5 1.2 | 182.8 4.4 1.9 2.7 3.4
9 62.1 1.50| 053] 0.5 1.3 | 139.6 2.7 1.6 1.9 3.8
8 54.7 1.04| 043 0.4 4.3 | 53.9 1.0 1.1 1.3 10.7
7 344 066 | 0.27]| 0.3 04| 47.4 1.0 0.4 0.7 0.5
6 3081 064 025 04 05| 474 1.0 0.4 0.9 0.5
5 18.4 | 0.41 0.13 1.0 1.5] 23.5 0.5 0.2 1.1 2.3
4 129 | 0.36| 0.09 1.0 1.7 15.3 0.4 0.1 1.1 2.1
3 3.3 0.29 0.03 1.0 4.2 3.7 0.3 0.0 1.1 5.1
2 467 0.39| 0.04]| 1.0 3.1 5.1 0.4 0.0 0.9 3.6
1 4.6 0.29 ] 0.02 1.0° 5.1 5.2 0.3 0.0 0.6 6.2
Ash 4.8 0.02| 0.05 0.8 3.6 5.2 0.0 0.1 0.8 3.1
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Table A3. PSD, Ergun index, density and AFT data from the “Bernice” gasifier bed samples.
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Feed | 61.2 | 852 | 85 | 12.7 | 0.74 | 1.2 | 1185 | 1257 | 1200 | 1260
27 | 441 | 206 | 353 | 40 | 079 | 1.3 | 1263 | 1313 | 1250 | 1350
26 | 37.0 | 30.8 | 321 | 3.8 | 0.70 | 1.2 | 1249 | 1324 | 1190 | 1250
25 | 238 | 447 | 315 | 38 | 073 ] 1.2 | 1260 | 1296 | 1250 | 1290
24 | 108 | 48.8 [ 405 | 3.0 [ 071 | 1.2 | 1254 | 1310 | 1190 | 1290
23 70 | 329 [ 601 [ 22 [ 075 | 1.3 | 1257 | 1299 | 1190 | 1220
22 73 | 351 | 576 | 1.9 | 0.78 | 1.3 | 1257 | 1324 | 1170 | 1240
21 104 | 29.9 | 59.7 | 1.8 [ 079 | 1.3 | 1221 | 1291 | 1220 | 1250
20 43 [ 217 [ 739 | 1.5 | 0.81 | 1.4 | 1232 | 1291 | 1240 [ 1300
19 62 | 253 | 686 | 1.7 | 0.81 | 1.4 | 1235 | 1293 | 1220 [ 1260
18 67 | 208 | 725 | 15 | 0.80 | 1.3 | 1257 | 1307 | 1210 | 1300
17 65 | 19.6 | 739 | 1.4 [ 0.81 | 1.4 | 1229 | 1318 | 1230 | 1280
16 54 | 208 | 738 | 1.6 [ 0.80 | 1.3 | 1207 | 1268 | 1250 | 1300
15 59 | 211 | 731 | 1.4 | 079 | 1.3 | 1232 | 1271 | 1800 | 1330
14 22 [ 180 [ 798 | 1.3 [ 0.80 | 1.3 | 1221 | 1252 | 1250 | 1300
13 24 | 129 [ 847 ] 12 | 079 | 1.8 | 1252 | 1291 | 1290 | 1320
12 1.6 | 125 | 859 | 1.2 | 0.78 | 1.3 | 1241 | 1296 | 1260 | 1300
11 14 | 121 | 866 | 1.2 ] 0.77 | 1.3 | 1260 | 1291 | 1230 | 1320
10 19 | 133 | 848 | 1.3 | 078 | 1.3 | 1229 | 1266 | 1280 | 1310 |
9 27 | 147 [ 825 | 1.3 [ 0.81 [ 1.4 | 1232 | 1271 | 1180 | 1260
8 26 | 168 | 80.6 | 1.3 [ 0.85 | 1.4 | 1224 | 1266 | 1190 | 1240
7 89 [ 175 [ 736 [ 1.3 [ 092 | 15 | 1218 | 1274 | 1220 | 1270
6 70 | 212 [ 718 ] 15 | 107 | 1.8 | 1221 | 1268 | 1190 | 1250
5 73 | 237 [ 691 | 15 [ 122 | 2.0 | 1218 | 1263 | 1200 | 1250
4 8.8 | 249 [ 663 | 1.7 | 1.43 | 2.4 | 1221 | 1274 | 1190 | 1250
3 70 | 283 [ 647 | 1.7 | 154 | 26 | 1191 | 1252 | 1180 | 1230
2 91 [ 294 [ 616 | 1.9 [ 153 | 25 [ 1188 | 1257 | 1180 | 1230
1 91 | 28.0 [ 629 | 1.8 | 153 | 25 | 1185 | 1257 | 1180 | 1230
Ash [ 142 [ 313 | 545 | 1.8 | 144 | 24 - - -1 -

* = Bulk density x 0.6
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Table A4, Carbon particle type and char morphology data from the “Bernice” gasifier bed

samples.
Total
Sample Carbon Heated Porous
number | Coal Particles Minerals Char Dense Char | Devolatilized
(vol%) (vol%) (vol%) (vol%) {vol%) Coal (vol%)

27 81.4 8.4 10.0 1.4 4.4 2.6

25 85.2 11.0 3.8 2.2 2.0 6.8

22 83.0 13.4 3.6 2.2 3.6 7.6

20 | 704 | 212 8.4 2.2 6.4 12.6 -
18 724 - 242 34 34 11.8 9.0

16 60.2 36.0 3.8 7.8 10.4 17.8

15 59.4 34.4 5.6 6.0 11.2 17.2

14 44.6 48.2 7.0 8.4 19.4 20.4

13 32.0 55.6 10.8 8.4 31.6 15.6

12 26.8 66.0 7.0 12.0 31.8 22.2

11 15.8 74.4 8.2 16.4 43.4 14.6

10 13.6 76.8 8.6 15.2 46.8 14.8

9 7.4 72.4 19.2 10.2 53.0° 9.2

8 8.6 70.4 20.2 14.4 44.8 11.2

7 6.0 58.6 35.0 11.4 42,4 4.8

6 4.6 52.8 41.8 12.8 37.0 3.0

5 0.8 38.2 60.6 6.8 29.0 2.4

3 0 10.6 89.0 2.2 8.2 0.2

1 0 7.0 93.0 1.0 5.8 0.2
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Table A5. Temperature profile data in the “Bernice” gasifier

Average Surface Peak Temperature

Sample number Temperatu%e (°C) | Temperature (°C) (°CI;
Feed 232 264 265
27 270 283 288
26 318 525 814
25 323 650 773
24 317 628 745
23 316 502 566
22 315 625 750
21 349 . 687 722

20 , 337 -~ 576 . |. 691

19 ' 321 |- 601 ' 686
18 397 748 781
17 432 751 764
16 407 728 743
15 346 742 791
14 398 739 747
13 439 740 784
12 417 753 780
11 560 781 818
9 620 769 779
8 586 789 807
7 601 753 775
6 -607 786 814
5 - 610 762 787
4 638 819 1073
3 645 785 786
2 677 770 791
1 677 847 1045
Ash 327 o 327 ’ 327
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Table A5. XRD data (wi %) from the “Bernice” gasifier bed samples.

Q ~ 21212213 o)
5 5| % Sl ~| Sl S 2 3 | 5 S| & |9
Q <+ (@) = q 0 = 2 |I'E ol e 3 D
E 191218 |8]d/2(318|8|£]8|8]«
e |2 S22 1g |5 |81 |22 |%|5!K
o S|l | TRl |l Telzlele2g
= 1 <C F = ~ 0 o @ ~ = R
g | 2|58 |2 S| || 5| | £E|c|E|S°
& E| S| 2| O ||| 2|8 | 82| 32 |=
* 219 = s |5 | =8 | 5| =| 8| %
g = S| 2| S |8 | = &
m X m O =
B Feed | 66.9 | 1.1 8.7 | 8.2 [ 15.1 - - - - - - - {16.2
B22 |624/119| - [111145 |00 00 |05 04| 09 |83 - |16.6
B17 69.0 [ 2.9 - 77 | 86 | 11 02 [45] 06 | 0.7 | 4.7 - 117.8
B15 ]622]23.0] - 6.3 |1 26 (00|00 25|/05]|06 | 23] - 1216
B13 | 429|398 | - 7.2 - 27 1 00 |66 - 0.8 - | 26.0
B11 34.8 313 - 84 | 26 )02 ] 06 |30 - 1.0 | 181 ] - | 265
Bi0o | 32.6 | 36.1 - 6.0 - 1211 7.0 48] - 1.3 - - 1353
B9 13.5 | 18.7 - 25.1 - 17.8 | 14.1 | 8.0 - 2.8 - - 1446
B7 - 21.2 - 11.5 - 452 [ 13.8 | - - 8.4 - - -
B6 - 205|121/ 64 | 1.7 26313512 89 | 8.1 - (15 -
B5 - 304 - 6.8 - 272 | 256 126 3.8 | 2.9 - 0.6 -
B4 - 208 | 7.0 | 54 - 384 132114 49 | 9.0 - - -
B2 - 202 65179 /03 )382)119(16] 05| 80 | 5.0 - -
B1 - 143 | 451 40| 0.7 |332}134]0.7]11.3] 9.8 | 81 - -
Ash - 10.3| 6.0 | 54 § 1.1 |3551225(56| 24 | 11.4] - - -
Table A6. CCSEM and SEMPC data (wt %) from the “Bernice” gasifier bed samples.
lron
Sample Akermanite Nepheline | oxide Pyrite | Pyrrhotite
number | (Ca,Mg (Si,07) | (NaAISiO,) | (Fe,Q,) | Unclassified | (FeS,) (FeS)
B Feed . - - 0.2 24.9 33.6 2.7
B22 - - 0.5 271 14.5 3.8
B17 - - 0.1 27.8 20.6 2.6
B15 - - 0.8 25.6 5.7 2.6
B13 - - 0.4 22.8 20.4 8.6
Bi1 - - 1.2 32.3 3.8 4.2
B10 - - 1.4 43.4 2.2 3.8
B9 - - 0.5 35.2 1.4 25
B7 1.7 - 1.0 68.5 - 0.3
B6 2.0 0.7 3.3 72.2 - -
B5 2.8 0.3 241 79.2 - -
B4 2.7 0.7 6.8 69.2 - 0.3
B2 0.8 0.8 1.1 66.7 -
B1 3.0 - 1.7 73.9 - 0.3
Ash 1.7 2.4 2.4 65.2 - -
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Table A7. Morphological analysis (wt %) of the “Bernibe" gasifier bed samples — elements
determined in the organic matrix

fjmgfr Na - Mg Al si s Ca Fe

B Feed 15 59 3.0 152 | 298 | 346
B2 4.9 4.6 1.0 40.0 179 | 233 7.2
B17 2.3 8.6 10.5 12.9 9.1 52.0 0.9
Bi5 6.0 8.3 8.4 13.7 3.7 42.3 14
B13 i 9.1 7.6 33.6 ] 43.5 5.7
B11 25 5.4 4.6 28.1 15 50.2 3.3
B10 6.0 146 6.7 10.1 ] 49.9 7.4
B9 8.7 1.2 7.4 7.7 - 51.8 >4
B7 7.2 8.8 8.6 3.8 130 | 534 2.9
B6 0.0 13.5 5.0 12.8 i 60.3 6.4
B5 7.4 4.0 205 | 285 13 35.8 25
B4 13 7.2 5.1 154 12 51.3 4.6
B2 21.9 6.2 5.4 19.3 3.5 40.6 18
B1 25.3 5.0 8.6 25.9 ; 30.8 14
Ash 6.1 43 41 47.2 ] 33.2 23

Table A8. Morphological analysis (wt %) of the “Bernice” gasifier bed samples — elements
determined in the included minerals.

fjn"zgfr Na Mg Al Si s Ca Fe

B Feed 0.6 8.0 34.6 0.2 22.5 0.4
B22 0.0 0.0 11.2 36.9 20.1 2.6 14.5
B17 2.7 3.6 11.7 32.1 8.1 4.5 5.7
B15 1.4 0.6 8.6 37.3 - 14.8 3.4
B13 0.9 0.0 6.8 11.5 12.0 0.4 43.2
B11 1.2 0.0 29.3 421 - -
B10 0.0 0.5 15.0 17.5 17.6 0.2 22.4
B9 - - - 100.0 - - -
B7 5.5 0.0 30.9 31.1 - - 1.0
B5 3.2 0.0 29.0 29.0 - 1.8 8.0
B4 6.0 0.4 8.3 47.2 - 0.1 0.8
B1 40.4 0.0 1.7 2.0 11.6 3.5 -
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Table AS. Morphological analysis (wt %) of the “Bernice” gasifier bed samples — elements

determined in the ash/ excluded minerals.

:jl':gfr Na Mg Al si s ca Fe
B Feed 0.0 0.0 3.9 67.3 0.0 0.8 2.0
B17 - - 20 2 30.6 - 1.2 -
B13 2.2 3.6 3.4 17.6 5.1 21.7 8.0
B11 1.9 4.4 7.9 16.7 : 26.3 6.1
B10 2.3 4.4 6.3 17.7 - 39.0 4.0

B9 3.6 1.9 11.4 226 - 237 6.1

B7 20 - 3.4 5.8 10.7 0.3 30.3 18.7
B6 4.1 2.9 8.9 18.3 - 30.7 10.3
B5 5.3 15 8.4 13.6 1.9 40.6 12.6
B4 4.1 1.3 7.5 17.8 0.4 17.8 15.1
B2 3.4 1.9 11.7 19.5 0.2 31.2 3.2
B1 26 1.2 5.3 23.9 0.5 14.5 4.3
Ash 3.1 0.6 9.7 256 0.4 16.3 13.7
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1b. Data Used for the Evaluation of the “Albert” Gasifier Fuel

Bed

Table B1. Proximate analyses, Fischer tar and CO; char reactivity data from the “Albert”
gasifier bed samples.

[ qh, | f. e
5 | 2 o Eo | 8% |Eos| 525 | 85 | 52|55~
s | § |®S3| =238 | w8 |e88|°85 |58 | 285 |28:
2 | < 8 | €T XE|Ec¥ | 8=F |27 |87 1887
E| ® | £ |2 |Eo|s@ |£8 | ([EZ -
n 2 ®

Feed | 10.4 | 418 | 47.9 | - | 461.4 | 4028 | 63 | 612 38.4
27 | 10.8 | 531 | 361 | - | 335.4 | 492.5 | 46 | 431 33.1
26 | 9.7 | 519 | 383 | - | 3951 | 5355 | 55 | 56.8 32.2
o5 | 9.4 | 522 | 384 | - | 407.7 | 554.4 | 56 | 59.4 29.6
24 | 99 | 523 | 37.8 | - | 383.1 | 529.2 | 47 | 48.0 34.8
23 | 99 | 529 | 372 | - | 3772 | 537.0 | 45 | 453 31.8
22 | 98 | 515 | 38.8 | - | 397.2 | 527.0 | 57 | 58.0 36.4
21 | 134 | 48.7 | 37.9 | - | 283.4 | 363.6 | 5.7 | 42.7 31.6
20 | 10.4 | 501 | 395 | - | 380.3 | 482.2 | 58 | 55.6 33.1
19 [ 10.7 | 51.9 | 37.3 | - | 347.1 | 4832 | 58 | 53.6 32.7
18 | 125 | 52.4 | 351 | - | 280.3 | 4191 | 6.5 | 52.0 34.4
17_| 13.2 | 542 | 326 | - | 2466 | 4108 | 4.4 | 33.1 32.6
16| 11.8 | 55.8 | 82.3 | - | 272.8 | 4709 | 3.6 | 30.2 36.1
15 | 17.2 | 579 | 249 | - | 1451 | 837.0 | 32 | 18.7 35.1
14 | 196 | 59.1 | 21.3 | 0.0 | 108.6 | 3021 | 22 | 11.0 30.8
13 | 285 | 55.0 | 165 | 7.0 | 581 | 1932 | 05 | 1.7 33.3
12| 340 | 529 | 13.1 | 105 | 38.4 | 1557 | 03 | 0.8 345
11_| 354 | 536 | 11.0 | 94 | 31.0 | 1514 | 05 | 1.3 -
10| 585 | 30.8 | 10.6 | 47.9 | 181 | 526 | 0.4 | 0.8 36.7
9 [ 602 | 296 | 10.2 | 50.0 | 17.0 | 49. 0 0.0 35.4
8 | 622 | 263 | 11.6 | 55.6 | 18.6 | 423 | 0 0.0 40.2
7 [ 72.0 | 166 | 11.5 | 72.0 | 159 | 23. 0 0.0 -
6 | 729 | 164 | 10.7 | 722 | 147 | 225 | 0 0.0 -
5 | 881 | 27 | 92 | 954 | 104 | 3.1 0 0.0 -
4 | 811 ] 69 | 120 | 883 | 148 | 85 0 0.0 -
3 | 81.3| 78 | 109 | 868 | 134 | 96 0 0.0 -
2 [ 852 | 23 | 125 | 961 | 147 | 2.7 0 0.0 -
1_ [ 881 ] 01 | 11.9 | 999 | 135 | 04 0 0.0 -

Ash | 902 | 05 | 94 | 992 | 104 | 05 0 0.0 -
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Table B2. Ultimate analyses data (dry baéis) from the “Albert” gasifier bed samples.

— o= o) =~ o= o= o
EE 2] T Z 0 o) OEE Ig,; z%; m%; °§,Z
N T B =8| =8| Z§) 8| =8
Feed | 65.8 | 3.49 | 1.07 | 0.89 | 15.8 | 632.7 33.6 10.3 8.6 154.8
27 69.8 ( 3.76 | 0.98 | 1.51 11.8 647.9 34.9 9.1 14.0 122.2
26 67.4 | 425 | 1.00 | 1.08 | 16.6 | 694.9 43.8 10.3 111 170.8
25 677 | 453 | 1.05 | 1.06 | 16.2 | 719.3 481 11.2 11.2 172.5
24 672 | 442 [ 110 | 1.06 | 16.3 680.9 44.8 11.2 10.6 165.1
23 67.3 | 419 | 1.11 | 1.10 | 16.4 | 682.7 42.5 11.3 11.1 166.8
22 67.2 | 413 | 113 | 1.02 | 16.7 | 688.6 42.3 11.6 10.4 171.3
21 65.6 | 4.04 | 111 | 1.21 | 14.6 | 4904 30.2 8.3 9.0 109.2
20 66.8 | 3.96 | 1,12 | 1.07 | 16.7 | 642.6 38.1 10.8 10.3 160.8
19 66.7 | 3.87 | 1.07 | 1.05 | 16.5 | 620.7 36.0 10.0 9.8 154.0
18 66.7 | 3.82 | 1.08 | 1.22 | 14.6 | 533.5 30.6 8.6 9.7 117.0
17 67.1 { 3.55 | 1.563 | 1.00 | 13.6 | 508.6 26.9 11.6 7.5 102.9
16 68.8 | 3.42 ( 1.02 | 0.89 | 14.0 580.7 28.9 8.6 7.5 118.3
15 68.9 | 292 | 0.96 | 0.86 9.1 401.4 17.0 5.6 5.0 53.2
14 66.9 | 246 | 0.86 | 0.96 9.3 341.5 12.5 4.4 4.9 47.4
13 626 | 1.78 | 0.68 | 0.66 5.8 219.9 6.2 2.4 2.3 20.5
12 579 | 1.31 | 0.66 | 0.52 57 | 170.4 3.9 1.7 1.5 16.7
11 57.0 | 1.09 | 0.43 | 0.57 5.6 160.9 3.1 1.2 1.6 15.7
10 36.6 | 0.76 | 0.29 | 0.58 3.2 62.6 1.3 0.5 1.0 5.5
9 35.3 | 0.69 | 0.26 | 0.62 2.9 58.6 1.1 0.4 1.0 4.8
8 33.3 1 0.70 | 0.25 ] 0.72 2.9 53.6 1.1 0.4 1.2 4.7
7 242 | 0.46 | 0.18 | 0.71 2.5 33.6 0.6 0.2 1.0 3.5
6 23.7 | 0.57 {7 0.21 | 0.75 1.9 32.5 0.8 0.3 1.0 2.7
5 9.5 0.39 { 0.13 | 0.79 1.1 10.7 0.4 0.1 0.9 1.3
4 15.9 | 0.41 | 0.15 | 0.71 1.7 19.7 . 0.5 0.2 0.9 2.1
3 15.2 |1 0.39 | 0.13 | 0.66 2.3 18.7 0.5 0.2 0.8 2.8.
2 12.1 | 0.36 | 0.12 | 0.84 1.4 14.2 0.4 0.1 1.0 1.6
1 8.7 0.29 | 0.09 | 0.76 2.1 9.9 0.3 0.1 0.9 2.4
Ash 6.5 0.09 | 0.09 | 0.63 2.6 7.2 0.1 0.1 0.7 2.9
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Table B3. PSD, Ergun index, density and AFT daia from the “Albert” gasifier bed samples.

P — _.2' — — ——~ —~
= = E = 2 % | 8% N o 8 g
= E E E £ | GE QE |5 | -3 | 3|3
o £ ™ E c |Qs|2c | Ao | LX OO0 (ko
=3 0 © ™ 3 | =L 8L (o] O o S
g | &) |a |8z & & 2 &
Feed | 61.8 | 33.0 5.2 12.9 0.7 1.2 1310 | 1338 | 1230 | 1300
27 9.6 33.1 57.2 2.0 0.7 1.2 1279 | 1343 | 1210 | 1290
26 3.4 410 | 55.6 2.2 0.7 1.2 1307 | 1349 | 1140 | 1200
25 1.7 452 | 53.1 2.3 0.8 1.3 1266 | 1299 | 1150 | 1260
24 0.6 299 | 695 1.8 0.8 1.3 1254 1321 1160 1250
23 1.5 16.2 | 82.3 1.5 0.8 1.3 1266 1291 1170 1230
22 2.5 21.1 76.4 1.5 0.8 1.3 1257 1288 1160 1230
21 1.3 203 | 784 1.4 0.8 1.3 1227 1254 1150 1240
20 2.5 15.7 | 81.8 1.3 0.8 1.4 1235 | 1288 | 1180 | 1240
19 41 16.2 | 79.7 1.4 0.8 1.3 1254 | 1279 | 1150 | 1230
18 2.1 143 | 83.6 1.3 0.8 1.3 1235 1266 | 1160 ( 1260
17 1.9 12.2 | 85.9 1.3 0.8 1.3 1238 | 1304 | 1170 | 1250
16 3.1 11.7 | 85.2 1.3 0.8 1.3 1254 | 1327 | 1160 | 1235
15 2.0 11.0 | 871 1.2 0.7 1.1 1235 | 1271 1150 | 1220
14 4.9 11.8 [ 83.3 1.3 0.8 1.3 1210 1249 1160 1200
13 5.0 125 | 825 1.3 0.7 1.2 1188 1224 | 1150 1190
12 12.7 | 122 | 751 1.5 0.9 1.4 1199 1266 | 1155 | 1225
11 16.2 | 151 68.7 1.6 0.8 1.3 1157 | 1241 1140 [ 1200
10 18.7 | 19.3 [ 62.0 1.6 1.0 1.6 1152 | 1277 | 1160 | 1215
g 126 | 21.0 | 66.4 1.6 1.0 1.6 1157 | 1232 | 1150 | 1220
8 7.3 23.0 | 69.7 1.5 0.9 1.6 1166 [ 1252 | 1200 | 1265
7 122 | 235 | 643 1.6 1.2 2.0 1143 1227 1190 1265
6 7.0 229 | 70.2 1.8 1.2 2.0 1160 | 1238 | 1180 | 1255
5 8.9 26.1 64.9 1.8 1.4 2.4 1182 1218 1180 1250
4 114 | 214 | 67.2 1.6 1.2 1.9 1129 | 1216 | 1190 | 1250
3 7.7 26.5 | 65.8 1.8 1.2 2.0 1127 | 1221 1200 | 1270
2 6.9 23.4 | 69.7 1.6 1.3 2.2 1129 1216 1190 1280
1 9.5 28.6 | 61.9 1.9 0.8 1.4 1127 1249 1180 1240
Ash 9.0 28.5 | 62.5 1.9 1.4 2.3 - - - -
* = Bulk density x 0.6
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Table B4.Carbon particle type and char morphology data from the “Albert” gasifier bed

samples.

Tt [’} [77] =3
28| s |55sF|3cT | 255 | 852 | EQF
EE| Qg |e5Ee | 82| 552|858 |8%¢8
2|~ F8ge £52 2% ab2) g
27 57.6 38.0 4.0 2.2 17.6 20.4
25 66.2 33.2 0.6 2.2 11.0 22.2
23 43.2 55.2 1.2 2.8 14.8 40.4
22 57.8 42.0 0.0 1.6 9.6 32.4
21 48.4 50.0 0.0 2.6 11.0 39.0
19 44.2 53.6 1.8 4.0 15.4 38.2
17 45.0 51.6 2.8 5.6 23.4 27.6
15 28.6 65.2 5.6 6.6 33.4 31.8
14 14.8 75.4 7.8 10.8 43.0 32.4
13 10.8 77.2 11.0 18.2 57.4 - 19.8
12 5.2 79.8 12.4 19.0 63.4 16.4
11 4.8 67.4 27.0 18.0 58.0 94
10 1.0 69.6 28.4 18.0 63.2 6.4
9 1.0 63.0 35.2 22.4 53.8 8.8
8 1.6 63.0 34.4 12.4 53.8 9.0
7 0.2 43.2 56.0 8.0 40.2 3.0
6 0.0 54.2 442 7.6 51.6 2.2
5 0.0 22.4 76.8 5.6 21.8 0.6
3 0.0 26.2 73.2 4.6 24.8 1.4
1 0.0 17.8 82.2 3.6 17.4 0.4
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