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Heat physical properties examination of buffer material (111)
(Testing Document)

Hirohito KIKUCHI**and Kenji TANAI*
Abstract

In general, the specific heat of buffer material for the thermal analysis is
calculated from the thermal conductivity and the thermal diffusivity measured
by using a different measurement technique and different specimen. However,
these points have caused wide distribution of data. It is necessary to measure
thermal characteristics with various methods at the same time for the quality
assurance of data and to standardize the relational equation.

Therefore, the specific heat of bentonite and bentonite/sand mixtures material
was calculated by the surface-source method which was able to measure the
thermal conductivity and thermal diffusivity at the same time.

Experimental results are as follows ;

The thermal conductivity and the specific heat of buffer material increase as the
water content increase.

The thermal conductivity and the specific heat of buffer material change as a
function of the water content of buffer material.

*

Barrier Performance Group, Waste Isolation Research Division,
Waste Management and Fuel Cycle Research Center, Tokai Works

** Inspection Development Corporation
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SiO2 94.6 99.78
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0 3 9
1.2[Mg/m?3] A = 0.1380+ 00296w + 0.00005w R*=0.9943 3
1.4[Mg/m3] A =0.2677 + 0.0333w+ 0.0001w R*=0.9918 4
1.6[Mg/m3] A =0.3885+ 0.0479w — 0.0002w* R*=0.9893 5
1.8[Mg/m?] A = 0.5470+ 0.0647w— 0.0007wW* R*=0.9695 6

1.4[Mg/m3] A =0.364+0.0178w+ 0.003w* —6.4x10°w* R?*=0.9753 7
1.6[Mg/m3] A =0.481+ 0.0101w+ 0.0064w* —17.7x10°w* R*=0.9875 8
1.8[Mg/m3] A =0.728+ 0.008w-+ 0.0115w* — 0.00045w’ R*=0.9905 9
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4-1 1

NO. A o C

[%] [Mg/m3] [Mg/m3] [W/mK] [mm?2/s] [KJI/kgK]
0.25 1.20 1.203 0.129 0.2942 0.364
1 0.25 1.20 1.203 0.135 0.2841 0.395
0.25 1.20 1.203 0.124 0.2874 0.359
6.05 1.20 1.272 0.3115 0.3115 0.786
2 6.05 1.20 1.272 0.321 0.321 0.786
6.05 1.20 1.272 0.3362 0.3362 0.786
11.68 1.20 1.340 0.508 0.3012 1.258
3 11.68 1.20 1.340 0.5138 0.322 1.191
11.68 1.20 1.340 0.5135 0.3057 1.253
14.76 1.21 1.389 0.6081 0.3252 1.347
4 14.76 1.21 1.389 0.6037 0.3173 1.370
14.76 1.21 1.389 0.5984 0.3295 1.308
22.43 1.21 1.481 0.7988 0.3993 1.350
5 22.43 1.21 1.481 0.8121 0.4012 1.366
22.43 1.21 1.481 0.8011 0.3893 1.389
25.21 1.21 1.515 0.9063 0.5114 1.170
6 25.21 1.21 1.515 0.9421 0.5204 1.195
25.21 1.21 1.515 0.9274 0.5094 1.202
44.9 1.22 1.768 1.542 0.6351 1.373
7 44,9 1.22 1.768 1.433 0.5107 1.587
44.9 1.22 1.768 1.418 0.5265 1.524
0.294 1.39 1.394 0.2945 0.2948 0.717
8 0.294 1.39 1.394 0.2889 0.3011 0.688
0.294 1.39 1.394 0.2911 0.2938 0.711
9.51 1.42 1.555 0.6179 0.4868 0.816
9 9.51 1.41 1.544 0.6098 0.4902 0.806
9.51 1.41 1.544 0.6127 0.4868 0.815
12.98 1.41 1.593 0.7339 0.47 0.980
10 12.98 1.41 1.593 0.7312 0.4689 0.979
12.98 1.41 1.593 0.7299 0.487 0.941
17.19 1.41 1.652 0.9092 0.5174 1.063
11 17.19 1.40 1.641 0.8989 0.518 1.058
17.19 1.40 1.641 0.8899 0.5168 1.050
25.57 1.41 1.771 1.201 0.4528 1.498
12 25.57 1.41 1.771 1.213 0.4612 1.485
25.57 1.41 1.771 1.198 0.4321 1.566
32.9 1.43 1.900 1.471 0.5744 1.348
13 33.9 141 1.888 1.516 0.5692 1.411
33.9 1.41 1.888 1.457 0.5119 1.508
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4-1 2

NO. A o C

[%] [Mg/m3] [Mg/m3] [W/mK] [mm?2/s] [KJI/kgK]
0.47 1.59 1.597 0.4159 0.3567 0.730
14 0.47 1.59 1.597 0.4102 0.3648 0.704
0.47 1.59 1.597 0.4174 0.371 0.704
9.51 1.61 1.763 0.8024 0.5129 0.887
15 9.51 1.61 1.763 0.8097 0.4429 1.037
9.51 1.61 1.763 0.7897 0.4429 1.011
15.11 1.61 1.853 1.071 0.5239 1.103
16 15.11 1.61 1.853 1.111 0.5449 1.100
15.11 1.61 1.853 1.067 0.539 1.068
18.16 1.60 1.891 1.239 0.5311 1.234
17 18.16 1.60 1.891 1.247 0.5456 1.209
18.16 1.60 1.891 1.251 0.536 1.235
22.53 1.61 1.973 1.349 0.5229 1.308
18 22.53 1.61 1.973 1.302 0.595 1.109
22.53 1.61 1.973 1.321 0.547 1.224
25.1 1.61 2.014 1.584 0.6248 1.259
19 25.1 1.61 2.014 1.459 0.4911 1.475
25.1 1.61 2.014 1.459 0.4911 1.475
0.54 1.80 1.810 0.5663 0.6342 0.493
20 0.54 1.80 1.810 0.5586 0.7112 0.434
0.54 1.80 1.810 0.5613 0.623 0.498
7.07 1.80 1.927 0.96 0.53 0.940
21 7.07 1.80 1.927 0.954 0.548 0.903
7.07 1.80 1.927 0.959 0.511 0.974
9.19 1.80 1.965 1.036 0.5549 0.950
22 9.19 1.80 1.965 1.042 0.569 0.932
9.19 1.80 1.965 1.033 0.599 0.877
11.81 1.79 2.001 1.259 0.6017 1.045
23 11.81 1.79 2.001 1.233 0.5867 1.050
11.81 1.79 2.001 1.219 0.548 1.111
15.03 1.79 2.059 1.524 0.6531 1.133
24 15.03 1.79 2.059 1.442 0.5944 1.178
15.03 1.79 2.059 1.446 0.5704 1.231
17.9 1.82 2.146 1.553 0.6292 1.150
25 17.9 1.82 2.146 1.485 0.547 1.265
17.9 1.82 2.146 1.491 0.5521 1.259
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4-1 3
NO. A o C
[%] [Mg/m3] [Mg/m3] [W/mK] [mm?2/s] [KJI/kgK]
0.33 1.40 1.400 0.411 0.5422 0.542
26 0.33 1.40 1.400 0.402 0.5624 0.511
0.33 1.40 1.400 0.397 0.5744 0.494
4.05 1.39 1.451 0.4885 0.4016 0.838
27 4.05 1.39 1.451 0.4759 0.4132 0.794
4.05 1.39 1.451 0.4797 0.399 0.829
6.76 1.39 1.489 0.6143 0.5168 0.798
28 6.76 1.39 1.489 0.6121 0.4963 0.828
6.76 1.39 1.489 0.6215 0.5381 0.776
9.99 1.40 1.542 0.746 0.4771 1.014
29 9.99 1.40 1.542 0.7988 0.5447 0.951
9.99 1.40 1.542 0.7797 0.4513 1.120
14.09 1.40 1.593 1.018 0.5182 1.233
30 14.09 1.40 1.593 1.139 0.6253 1.143
14.09 1.40 1.593 1.076 0.5895 1.146
16.38 1.41 1.647 1.124 0.4901 1.394
31 16.38 1.41 1.647 1.251 0.6224 1.220
16.38 1.41 1.647 1.232 0.549 1.363
33.64 1.41 1.880 1.905 0.7058 1.432
32 33.64 1.41 1.880 1.966 0.6671 1.564
33.64 1.41 1.880 1.965 0.6602 1.580
0.37 1.60 1.602 0.602 0.6644 0.566
33 0.37 1.60 1.602 0.607 0.5694 0.666
0.37 1.60 1.602 0.607 0.6449 0.587
4.41 1.58 1.651 0.646 0.5597 0.699
34 4.41 1.58 1.651 0.6835 0.6952 0.596
4.41 1.58 1.651 0.667 0.6359 0.635
6.24 1.59 1.694 0.7923 0.5252 0.890
35 6.24 1.59 1.694 0.7997 0.5465 0.864
6.24 1.59 1.694 0.803 0.5625 0.842
10.01 1.60 1.763 1.031 0.4778 1.224
36 10.01 1.60 1.763 1.031 0.4748 1.232
10.01 1.60 1.763 1.12 0.5776 1.103
13.90 1.60 1.819 1.28 0.6109 1.152
37 13.90 1.60 1.819 1.387 0.6963 1.095
13.90 1.60 1.819 1.388 0.7102 1.074
16.04 1.61 1.867 1.634 0.8399 1.042
38 16.04 1.61 1.867 1.644 0.7627 1.155
16.04 1.61 1.867 1.675 0.7269 1.234
25.04 1.60 2.006 1.953 0.7341 1.326
39 25.04 1.60 2.006 1.936 0.6674 1.446
25.04 1.60 2.006 1.953 0.7340 1.326
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4-1 4
NO. A o C
[%] [Mg/m3] [Mg/m3] [W/mK] [mm?2/s] [KJI/kgK]
0.28 1.79 1.794 0.714 0.6674 0.597
40 0.28 1.79 1.794 0.727 0.6783 0.597
0.28 1.79 1.794 0.704 0.6208 0.632
3.51 1.80 1.864 0.9091 0.6197 0.787
41 3.51 1.80 1.864 0.9621 0.7521 0.686
3.51 1.80 1.864 0.9411 0.7005 0.721
6.54 1.80 1.917 1.211 0.7501 0.842
42 6.54 1.80 1.917 1.12 0.7134 0.819
6.54 1.80 1.917 1.107 0.6303 0.916
9.98 1.79 1.973 1.45 0.7197 1.021
43 9.98 1.79 1.973 1.523 0.7088 1.089
9.98 1.79 1.973 1.519 0.6997 1.100
13.98 1.80 2.036 1.781 0.6604 1.324
44 13.98 1.80 2.036 1.923 0.848 1.114
13.98 1.80 2.036 1.932 0.7937 1.195
1.613 1.78 2.072 1.944 0.8436 1.112
45 1.613 1.78 2.072 1.945 0.8027 1.169
1.613 1.78 2.072 1.929 0.7327 1.271
18.22 1.80 2.130 1.961 0.820 1.123
46 18.22 1.80 2.130 1.911 0.656 1.369
18.22 1.80 2.130 1.965 0.666 1.386
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