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Fig. 1 Schematic diagram of experimental device Fig. 2 Physical experimental device
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Table I Methods and instruments for measuring physical properties
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Table 2 Samples and their physical parameters

FE 5 G5 4 5y % (gem?)  BHEE/(mm’s!)  FIK T /(mN-m™?)
1 H AR 0.961 1 1184.14 29.9
2 el 0.9152 91.87 30.7
£ .
% 3 S 0.9183 81.86 25.5
P 4 Sl 0.8373 5.29 243
5 5 T 70 0.65 cst 0.940 0 11.57 19.7
* 6 Tk 2 000 cst 09718 1 660.54 21.1
L7} ",
7 7 ¥ 5 000 cst 0.974 3 4099.09 21.0
8 HE T 6 000 cst 0.9753 5329.19 21.1
9 el : seh=2 1 1 0.890 7 28.47 25.7
10 Jeal - seih=1: 4 0.850 8 7.83 23.0
11 o Seili=1:3 0.8543 9.20 23.5
12 el Seh=2 5 0.861 0 9.84 23.1
13 S s Seili=11 0.8755 17.99 25.7
14 e - ERR=1 1 0.943 4 190.99 26.9
15 SE - EERRIH=1 - 18 0.9312 721.03 27.1
16 Seql : BERRM=1 < 15 0.924 7 547.49 252
17 T 0.65 cst = fiE M 5 000 cst = il 2 000 cst=1 : 1 : 2 0.964 1 849.60 20.6
18 T 0.65 cst = ik TH 5000 st = fEW 2000 cst=5 : 5 : 46 0.970 3 1413.78 20.8
19 Tk i 0.65 cst = it i1 5000 cst =3 : 1 0.941 8 99.26 19.8
20 fik il 0.65 cst = EVH 5000 cst=2 : 1 0.946 7 159.45 20.0
21 T 0.65 cst = FETH 5000 cst = A 2000 est=1:1:7 0.969 5 1283.54 20.7
e 22 Tk 0.65 cst = TETH 5000 cst : 2000 cst=41 : 41 : 14 0.954 1 439.19 20.2
& 23 Tk 7 0.65 cst = fif:{H 5000 cst=5 : 1 0.941 0 47.63 19.5
¥ £ 0.65 cst = fik: 71 5000 cst = fiE 7 2 000 cst = 7 7H 6 000 cst =
i3 24 Al 4l 14 144 0.960 1 3109.89 21.2
?E 25 fik: 7l 2 000 cst = fik 7 5000 cst=3 : 1 0.972 0 2196.92 21.0
= 26 fif: il 2 000 cst = Al 5000 cst=1 : 3 0.9742 3917.14 21.2
B 27 fik ¥ 2 000 cst : i 5000 cst=5 : 3 0.9718 2582.13 21.2
28 fif: il 2 000 cst = Al 5000 cst=3 : 5 09716 3362.21 21.1
29 Tk ¥ 6 000 cst : ik 5000 cst=1 : 1 0.974 3 4647.46 21.2
30 fif: il 6 000 cst = #5000 cst=3 : 1 0.9750 4911.89 21.3
31 fik: 7l 2 000 cst = fik i 5000 cst=1 : 2 0.971 8 3597.43 21.1
32 fiE 71 2 000 cst « ikl 5 000 cst=2 : 3 0.974 4 3016.48 20.9
33 T 0.65 cst = FiE M 5 000 cst < il 2 000 cst =41 : 185 : 14 0.956 0 2384.32 22.3
34 Tk M1 0.65 cst = FETH 5000 cst : FEIHI 2000 cst=1:1: 4 0.964 3 1063.51 20.6
35 ik i 0.65 cst = it ¥l 5000 cst=1 : 1 0.954 0 394.78 20.5
36 fif: il 2 000 cst = T 5000 cst=1 : 1 0.972 6 2899.52 21.1
37 Sedl c =21 0.865 2 12.12 26.0
38 e - ERR=1:3 0.9500 396.55 29.3
39 T 0.65 cst : fikIH1 5 000 cst : fik i 2 000 cst=17 : 17 : 14 0.960 7 659.85 20.7

40 Tk 0.65 cst = fif: 71 5000 cst = fik:7H 2 000 cst=1 : 1 : 20 0.970 3 1 504.60 21.0
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Fig. 3 Physical parameters of the samples
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Fig. 4 Pollutant release process
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Table 3 Release intensity of 34 samples

RS BEHCRE/(mmmin) || AT BEGRE/(mmmin) || BRGSO BGRE /(mmmin) || FESAS O BEAUERE/(mmominT)

1 0.093 8 12 03347 21 0.088 9 30 0.001 5
2 0.2499 13 03137 22 0.156 6 31 0.005 1
3 0.2850 14 0.2017 23 0.295 1 32 0.007 3
4 0.3559 15 0.129 5 24 0.007 0 33 0.0180
5 0.309 1 16 0.148 9 25 0.023 8 34 0.098 6
6 0.054 7 17 0.120 1 26 0.004 7 35 0.156 3
9 0.300 3 18 0.069 7 27 0.0177 36 0.008 2
10 0.3395 19 0.244 3 28 0.005 4

11 0.3332 20 0.2300 29 0.002 2
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Fig. 5 Comparison between the fitting effects of multivariate linear regression model and the experiment measurements of the 34 samples
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Fig. 6 Comparison between the fitting effects of multivariate nonlinear regression model and the experiment measurements of the 34 samples
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Table 4 Comparison between the measurements and the calculated values of multivariate nonlinear regression model

FE it 4 5 S4B /(mm-min ") i 70 5 {H/(mm - min ") AH X 1R 22 /%
7 0.003 5 0.004 6 30.8
37 0.3374 0.3250 3.7
38 0.1570 0.180 2 14.8
39 0.136 5 0.129 7 5.0
40 0.060 3 0.048 2 20.0
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Study on the Release of Insoluble Floating Liquid Pollutants
to the Subjacent Waterbody

HAN Long-xi'?, WANG Jie’, WANG Chen-fang®, JIANG An-qi’, ZHANG Yi’
(1. Key Laboratory of Integrated Regulation and Resource Development on Shallow Lake,
Ministry of Education, Nanjing 210098, China;
2. College of Environment, Hohai University, Nanjing 210098, China)

Abstract: The physical properties of insoluble liquid pollutants floating on water surface are important factors affecting
the release intensity to subjacent waterbody. According to the physical properties and the range of related parameters of
organic pollutants, 8 representative insoluble floating liquid pollutants were selected, and 32 mixed samples were prepared
with them in different proportions. The density, kinematic viscosity, and surface tension of 39 typical samples are ranged
from 0.621 to 0.995 g/cm’, 1.81x107° to 1.00x10° mm?/s and 0.024 to 36.200 mN/m, respectively. The effects of pollutant
density, kinematic viscosity, and surface tension on release intensity of the 34 samples from the 39 typical samples are
studied through laboratory flowing water physical experiments, and the key physical factors affecting the release intensity
were identified by partial correlation analysis. The results showed that the decisive factors affecting the release intensity are
density and kinematic viscosity, while the surface tension has no significant effect on release intensity. The multivariate
nonlinear regression model between release intensity, density and kinematic viscosity was established with regression
analysis (R’=0.987). The model was verified through experiments with remaining 5 independent experimental data from the
39 typical samples, and the average relative error is 14.9%.
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