5% 51 &5 10 #
2023 4F 10 H

] f K “F 2 4 CH R B R0
JOURNAL OF TONGJI UNIVERSITY (NATURAL SCIENCE)

Vol. 51 No. 10
Oct. 2023

NEHS: 0253-374X(2023)10-1489-07

DOI: 10. 11908/j. issn. 0253-374x. 23266

7K [ B i 8 S 4= 55 P X e 2K T R B R U4

& R, K

A BB, A, BERR, EIEY, KR!

(1. FIRRFFERE S TR, FIF 200092;2.  FIEERFKA IR, i 200125;
3. ik b TR R T EOME TRA R A, FiF 20190654, thE A RMCGE4 t0 BE2Eruts, Fi 200433)

TEEE . MoK UR MM IZ it 2 SRS, 2 B /K T I e 1o R 28 K
ARG YA . 8T T AT AR W A T AR
[ 0 s il i T B BRIM A RE o SRR ST T AN N R 4
27 SAEA ) L XL I 1 2 BRAE O . S5 R
R EE S Ocm X 3 T 14 R R ASCR e 22, W IR IR JE 0 1.5em 7
PR T TR AR (0.14~0.61mgeL ) . 5%
TR AT 2 CH B A, B ERCE, BUZ R
e P4 ) DA A [] 35 e B T Sk s e 0 W B Rl . 45 SRR
W, 2 VB Y U ST AR T 0 348 AR s 1 o i
i HACRFESE (0.15~0.28 mgeL ) s 2HA 20 T 25 AE T Bl
WA BB PERESR T, 12min H 101 42 J5 2 v J3E 458 B gt 1S A
I3 BIAEAR T 78.8 %0, 84.6 % FII 78.5 %0 5 veh vk Ji5 4 i Ak B I P42
FRIIBRISCR T 1%, 5 6 s A

KHEIR): SEAMEAT TS Y 5 FRIIA 5 32 B 5 £ R Il s 3L
RefiiL
FESES: X524 XRkFRERS: A

Optimization of Petroleum Pollution
Prevention and Control by Oil
Containment Booms and Algae Barriers
in Reservoir

XU Bin', ZHANG Zhi', HOU Weiyi*, YANG Shengqiao®,
TANG Yulin', REN Xiaomeng', ZHANG Tianyang”

(1. College of Environmental Science and Engineering, Tongji
University, Shanghai 200092, China; 2. Shanghai Chengtou Raw
Water Co. Ltd., Shanghai 200125, China; 3.
Environmental Protection Engineering Co. Ltd. of CERC Shanghai
Group, Shanghai 201906, China; 4. PLA Naval Medical Center,
Shanghai 200433, China)

Municipal

Abstract: High risk for accidental petroleum pollution in
raw water when there is a congestion of shipping facilities

in the water source area. The effectiveness in removing oil

Wk H . 2023-08-09

FEETH . B A RRFERE4 (52270010, 51978483) 5 K & s & 1140 (2021 YFC3201303) 5 [ i i 4FRHE g B

A(22QC1400500)

S—AEH ot (1976—) , 3B, Ha, Toplit, ERTFE 07 AR K % AR BB R . E-mail : jwenwu@tongji. edu. cn
WAEER : SRKBI(1990—), 55, B, TAa it ERESE 7 0 AR R K & AR R AR .

E-mail: tianyang1815@126. com

at different flow velocities and oil spill volumes was
analyzed for oil containment drums and algal nets, as well
as for the combined process. The removal performance
under different flow velocities by different installation
methods of oil containers for continuous oil spill was
experimentally investigated. The results show that a
submergence depth of 0 cm is the least effective in
removing oil spills, where 1.5 cm results in lower outlet
concentrations (0.14~0.61 mg-L™') at all flow rates.
Various laying methods (free laying,
double

concentrations were

vertical laying,

laying, vertical laying) and different algal

investigated for the adsorption
performance of the algal nets. The results show that the
vertical laying method has lower outlet concentration and
stable effect (0.15~0.28 mg-L ') in each initial situation;
has  Dbetter

improvement compared with the oil drum, and the

the combined process performance
concentration at the 12min outlet reduces by 78.8%, 84.6%,
and 78.5%, respectively; the decrease in the oil removal
effect of the algal nets after treatment of high algal

concentration is related to the reduction of active sites.

Key words: accidental petroleum pollution; oil drums;
algal nets; oil interception and removal; optimization of

effectiveness
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Fig.1 Experimental water tank setup
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Fig.2 5min outlet concentration and removal rate

for different inundation scenarios
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Fig.3 Export concentrations of individual drums under different conditions
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Fig. 5 Outlet concentrations of individual algal nets at different initial conditions
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Fig.6 Removal performance of combined processes
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