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Impacts of rainwater runoff particles on clogging of ceramic permeable brick / CHENG Zhiwen', GENG Kang>”’,
CHEN Xiaowei*?, SUN Xin*?, LIU Ting' (1. Xianyang Research & Design Institute of Ceramics, Xianyang 712000,
China; 2. Shaanxi Key Laboratory of Environmental Engineering, Xi'an University of Architecture and Technology, Xian
710055, China; 3. Key Laboratory of Northwest Water Resource, Environment and Ecology, MOE, Xi’an University of
Architecture and Technology, Xi’an 710055, China)

Abstract: The size distribution laws of particles in rainwater runoff were analyzed through field measurement of rainwater
runoff quality. The impacts of rainwater runoff particles on the clogging of ceramic permeable brick were systematically
investigated employing laboratory tests where the process of the clogging of permeable brick resulted from rainwater runoff
was simulated. The results show that the average sizes of most particles in the rainwater runoff are less than 50 pm. The
surface clogging caused by particles with sizes of 20 ~ <50 pm is the main clogging mechanism of ceramic permeable
bricks, and the mass of particles intercepted on the surface contributes 75% to the total mass of particles intercepted in the
bricks. The size range of intercepted particles on the brick surface isn’t consistent with the pore size range of the superficial
brick, which is mainly caused by the filtration interception of formed filter membrane on the permeable brick surface by
intercepted particles. The proportion of pore size under 50 pm of a permeable brick is suggested to be reasonably reduced to
improve the permeability recovery of a permeable brick by manual cleaning.
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Table 1 Analysis results of sampled water quality and comparisons with water quality standard

pH p(S8)/(mg+L=")  p(TN)/(mg-L™")  p(TP)/(mg-L™")  p(COD)/(mg-L"")
6.49 ~8.12 8 ~84 0.014 ~2.238 0.010 ~0. 288 8 ~88
7.21 ~8.08 10 ~232 1.359 ~2. 850 0.02 ~0. 347 38 ~200
AY 6~9 2.0 0.4 40
Iir 6~9 1.0 0.2 20
2
Table 2 Variations of particle size in rainwater during surface runoff
/m
/min
dl 0 d’ZS dSU d75 d90

10 3.82 5.62 16. 33 27.63 55.15 13.94
20 5.35 8. 15 18. 14 30.53 62.07 17. 14
2018 5 21 30 5.25 13.43 27.19 44. 69 70. 06 22. 14
40 6. 47 8.26 30. 14 47.37 65. 15 26.32
50 4.33 6.22 23. 60 42.20 58. 40 20. 14
60 4.11 10. 06 21.42 39.96 75.48 18.57
10 2. 86 9.48 27.63 82. 80 171. 20 25.22
20 2.20 7.27 24.35 68. 78 141. 30 20.52
2018 10 19 30 3.02 10. 58 34.50 147. 60 357.90 33.90
40 1. 64 4. 87 12. 45 27.37 80. 05 11. 68
50 3.73 10. 29 21. 60 50. 95 185. 40 22.84
60 4.95 15.26 45.12 155.90 310. 40 42.61
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Table 3 Size distributions of pores in ceramic

permeable bricks %

<50pmm 50 ~ <150 um 150 ~ <250 pm 250 ~450 pm

19. 89 47.62 27.52 4.97
23. 46 44.01 26.63 5.90

3 ,
, 150 ~ <250 pm
, 50 pm

250 ~ 450 pm
50 ~ <150 pm
, 50 wm
50 ~ <150 pm .

2.3.3

20 ~ <50 pm,

50 ~100 pwm, 20 ~ <50 pm

50 pm,50 ~ <150 pm
23.46% 44.01% (  3),

. , 50 ~ 100 pm
( 5% ), 20 ~
<50 pm (45% ) o
) ,50 ~ 100 pm
,20 ~ <50 wm
4

Table 4 Size distributions of sand in blocked ceramic

permeable bricks %o

<10 pm 10 ~ <20 pm 20 ~ <50 pm 50 ~ 100 pwm

1 13.08 14. 43 37.52 34.97

1 16. 04 15.28 37.59 31.09

2 18.17 17.29 35.08 29. 46

2 22.63 19.21 42.59 15.57

3 19.15 19.56 48.28 13.01

3 20. 18 19.16 43.86 16. 80
2.3.4
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Table 5 Mass distributions of sand nside and outside the
ceramic permeable bricks g
1 3.551 1.183 10. 200 65.174 80
2 3.654 1.177 10. 530 64.731 80
3 3.560 1. 164 10. 648 64. 692 80
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