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Nutrients leaching and adsorption properties of corn cob in stormwater runoff / MENG Yike', WANG Yuan'?,
WANG Chuanyue' , LI Guodong', WANG Bao® (1. College of Civil and Transportation Engineering, Hohai University,
Nanjing 210098 , China; 2. College of Water Conservancy and Hydropower Engineering, Hohat University, Nanjing 210098,
China; 3. China Construction Infrastructure Co., Lid., Beijing 100029, China)

Abstract: To assess the feasibility of corn cob used as an additive material in filler soil, the physicochemical properties and
nutrients leaching and adsorption characteristics of corn cob were studied and compared with those of other additive
materials, including willow wood, ceramisite, and rice husk biochar, through physicochemical properties tests, leaching
experiments, and isothermal adsorption experiments. The results show that corn cob is light and porous, with large specific
surface area and high cation exchange capacity, and it has low nitrogen and phosphorus contents, and abundant oxygen-
containing functional groups. With corn cob used as additive material, when deionized water was used in leaching
experiments, the nitrogen and phosphorus leaching quantities were low, and the leaching speed was fast; the leaching
quantities decreased in stormwater runoff leaching experiments, and the leaching speed of nitrogen slowed down. Under the
typical stormwater runoff condition with the nutrient mass concentration of 2mg/L, corn cob adsorbed NH," of 25 mg/kg and
PO}~ of 79 mg/kg, demonstrating its better effect on nutrient adsorption than other additive materials. In conclusion, it is
feasible for corn cob to be used as a filler soil additive material in bioretention facilities, which can reduce the nutrients
leaching risk from filler soil and improve the effect of bioretention facilities on the removal of pollutants from stormwater
runoff.

Key words: corn cob; bioretention facilities; stormwater treatment; additive material modification; nutrients leaching;
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Table 1 Physicochemical properties of different additive materials in filler soil

< N A R
wA _‘; ;,3) W/ % G, e (mf S.Ag/ Ly D/ pH fif (Cm:E,C]:gfl ) ;Cz}iﬁ; zﬁi}/ﬁ;
oK 0.388 126.43 0.892 1.13 15.33 2~3 6.02 6.6 0.91 0.09
WA S 0.200 304.08 1.598 4.86 106. 57 4~5 7.13 4.8 3.51 0.05
57 A 0.558 54.48 1.057 0.58 4.56 3~5 7.63 3.6 0.11 0.02

TEse = Yo% 0.157 568.31 1.042 5.92 19.31 1~2 9.01 3.6 0.58 0.32

x2 ERTHREMETERESBBLENELER BiL: %
Table 2 EDS results of element mass fraction of corn cob before and after leaching experiments unit ; %
PRA C 0 Mg Al Si K Ca
WERT 63.53+£0.43 31.82 +0.55 2.22 £0.06 0.52 £0.08 1.05+£0.05 0.59 £0.06 0.28 £0.06
Wk e 61.60 £0.36 35.59 £0.44 2.81 £0.04
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Fig.1 SEM images of corn cob before

and after leaching experiments
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Fig.2 Fourier transform infrared spectra of corn cob
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Table 3 Proportions of nitrogen leaching quantities of different additive materials in filler soil during leaching process

ARSI BRI S Bk iz L %

Ik TR SR A T L%

BRI N
NO; NH, TN NO; NH, TN
EHA 64.500 44.226 46.452 0.03 0.05 0.80
PN 26.580 39.248 31.722 0.02 0.11 0.45

LB l
Vg ki 41.520 51.220 15.221 0.22 0.05 0.84
a5k 89. 668 28.571 68.946 0.07 0.04 0.60
EH 28.657 38.719 34.023 0.07 0.06 0. 64
) PN 80.557 36.398 36.403 0.06 0.11 0.35

R AT ,
Vg ki 13.030 47.967 20.627 0.42 0.16 1.05
o5k 38.770 24.286 35.640 0.17 0.05 0.30
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Fig.3 Cumulative nitrogen leaching quantities of different additive materials in filler soil
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Fig.4 Cumulative phosphorous leaching quantities of different additive materials in filler soil
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F4 TEERLIFMAN NH PO, WERBMELGSH

Table 4 Fitting parameters of isotherms of NH, and PO~ adsorption by different additive materials in filler soil

Freundlich %575

Langmuir %571

B W
K/ (mg' =" - LY w kg™ 1/n R® qu/(mg-kg™')  K/(L-mg™") R Ry
B 21.149 0.610  0.993 124. 634 0. 180 0.987 0.357 ~0.917
NH; N 80.961 0.379  0.989 177.282 1.034 0.962 0.088 ~0.659
3 3.418 0.868  0.992 147.218 0.021 0.988 0.828 ~0.990
fEsEE YR 27.351 0.553  0.997 122.272 0.266 0.985 0.273 ~0.882
B 1 127. 600 0.531 0.995 400. 301 0.476 0.969 0.028 ~0.366
pO- WA 10.430 0.651 0.998 76. 848 0.137 0.990 0.629 ~0.971
7 57.881 0.350 0.995 120. 193 1.218 0.947 0.076 ~0.622
fETEE YR 9.853 0.810  0.989 164.823 0.059 0.992 0.422 ~0.936

NH, #1 PO}~ By W B, H %) T E K8, Freundlich 1
A R 35 Langmuir 0§55 . 4 T BT A M E0R 78
51, Freundlich #8258 1/n ¥/NF 1, HAEL1E
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