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Influence of foam porous media on bubble size
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Abstract; The foaming effect of porous media with different length and pore structure was studied using the bubble size meas-
urement and foam porous medium constant speed mercury injection, through which the minimum characterization of bubble
size and the amount of " disturbance unit" needed for stable bubble generation were determined. The results show that when
the numbers of bubbles in a single image are more than 120, the variation coefficient of bubble particle size will stabilize,
and the influence of bubble particle size can be eliminated. Using perturbation and disturbance units can be more accurate e-
valuation from the mechanism of bubble foam foaming capacity of porous media. It is found that when disturbance unit quanti-
ty reaches to 10020, and the bubble variation coefficient is less than 0.5, the bubble size homogeneous degree is better.
Also the average particle size is 1. 23-1. 51 times larger than the bubble mainstream throat diameter, which is less than the
average pore diameter. Therefore, the foam can have good blocking capability once it can be generated in the same porous
medium.
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Table 1 Results of bubble image statistical
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Table 2 Bubble size distribution characteristics of different foaming porous media

Bl KE/ /N HAR A SEONIER Y ikl X HAR A A2 SRR AR
pm? em ¥/ um ¥/ pm I/ pm I E
3 13.77 ~16.98/14. 89 149. 15 ~152. 45/150. 44 67.12 ~69. 23/68. 58 0.559 ~0.562/0. 560
0.215 31 7 14.27 ~16.48/15. 36 143.01 ~146.42/145. 18 63. 12 ~65.23/64.95 0.432 ~0.435/0. 433
15 14.76 ~18.45/17. 58 110. 12 ~120. 11/115. 15 62. 12 ~62. 85/62. 44 0.332 ~0.336/0. 335
30 18.56 ~26.12/25. 16 95. 12 ~96. 89/96. 56 61.01 ~61.45/61.28 0. 229 ~0. 230/0. 230
3 17.78 ~19.12/18. 01 160. 24 ~164. 12/162. 85 77.15 ~82.12/80. 41 0. 596 ~0.599/0. 598
0.512 53 7 18.17 ~22.28/19. 81 175.12 ~178.23/177. 32 77.53 ~79.22/78. 81 0.487 ~0.491/0. 490
15 19. 12 ~21.22/20. 02 161. 13 ~163.38/162. 12 74.01 ~76.31/75. 15 0. 389 ~0.392/0. 391
30 22.75 ~24.83/23.60 120. 12 ~125.31/122. 82 71.32 ~77.54/74. 36 0. 289 ~ 0. 290/0. 290
21.57 ~30. 13/28. 82 257.12 ~263.23/260. 48 128. 89 ~133.25/130. 29 0.647 ~0.651/0. 651
L 002 36 7 21.79 ~39.12/31. 05 246. 12 ~280. 15/261. 51 127.12 ~131.25/130. 89 0.519 ~0.522/0. 521
15 22.59 ~38.98/31.05 245.98 ~302.56/294. 63 124. 12 ~130. 59/127. 96 0.431 ~0.434/0.433
30 34.54 ~43.54/40. 12 248. 94 ~266.45/258. 42 123.49 ~127.59/126. 28 0.349 ~0.354/0. 352
30. 45 ~45.98/39. 15 345.45 ~378. 82/354. 09 169. 49 ~182.65/177. 12 0.681 ~0.715/0.701
5. 045 59 23.59 ~56.58/40. 52 389. 12 ~423. 78/405. 23 171.59 ~189.51/175. 88 0. 546 ~0. 568/0. 561
15 32.16 ~49.98/38.95 419. 12 ~457. 64/437.23 170.45 ~176.59/174. 05 0.499 ~0.511/0. 510
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Table 3 Pore structure parameters
B fLEE Bk Ioﬁﬂﬁﬁ Bﬁ/i"a?LFﬁI SAL/ #ﬁ(i}r‘i'ﬁjﬁ SrERE ES B
/% k107 pm? A ry/um 2EAEr/um L & EX S, K, Sip

1 26. 10 213.12 26. 17 169. 124 0. 698 0.016 2.497 2.043 0.874

2 27.10 502. 23 29.112 173. 612 0.719 0.017 3.187 2. 063 1.285

3 29.18 1 030. 75 42.632 183.512 0.741 0.017 3. 467 2.555 1.542

4 31. 61 2 023.76 61.363 192. 385 0. 894 0.018 4.399 3.789 1. 836
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Table 4 Calculated pore structure parameters
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2 41. 837 44. 444 0.941 0.0758 21908246 462012.2 3.702 1.234 694. 45
3 35. 824 45.238 0.792 0.0753 25873 8% 1047287 2.293 0. 764 734. 05
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Table 5 Statistical results of disturbance unit element
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Table 6 Relationship between bubble diameter

and pore structure

RifZ EHRT TRMGE AR PR iR
AR HRE/pm HAE/wm  MEEL HB/pm FLELL
1 64.31 52.340 .23 338.248  0.190
2 77.18  58.224  1.33  347.224  0.222
3 128.86  85.264  1.51  367.024  0.351
4 175.23  122.726 .42 384.770  0.455
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