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Abstract: The paper studied and analyzed the removal
efficiency and influencing factors of 8 types of oil-
absorbing materials on the petroleum pollutants in the
source water. By comparing the adsorption capacity of 8
types of oil absorption materials of 4 sorts commonly used
in the market to different oil products, it is found that the
largest saturated adsorption capacity is cotton and the
The absorbent material PP

absorbent cotton has a saturated adsorption capacity of

smallest is vermiculite.

9.0 ~ 13.0 g-g" for pure phase oil and oil retention is
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approximately 60% ~ 70% for 30 minutes depending on the
sort of oil. The adsorption of PP oil absorbent cotton on
petroleum substances in oil-water mixture is completely
physical adsorption, and the adsorption kinetics conforms
to the pseudo-first-class kinetic model. The removal rate
can reach 60% ~ 70% in 10 minutes, and 80% ~ 90% in 120
minutes. The key factor affecting the adsorption rate is the
contact area between oil-absorbing cotton and oily water.
The larger the coverage area, the better the adsorption
effect.
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Tab.1 Basic physical properties of oil products
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Tab.2 Basic properties of oil absorption materials
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Fig.1 Saturated adsorption capacity of different ad-
sorbent materials for diesel, soybean oil and

lubricant
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Fig.2 Adsorption kinetics of different oil-absorbing

materials
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Fig.3 Oil retention rate of different oil absorption

materials
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Fig.4 Absorption of oil-absorbing cotton 3 and diesel substances in water by oil-absorbing cotton
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Tab.3 Parameters of pseudo-primary and pseudo-secondary adsorption kinetics model

— Sl—h Sy 1= Sy
(mg:L ") 7 k, R 7 k, R
14.74 5.371 0.235 0.996 6.702 4 0.0397 0.991
8.56 3.398 0.2245 0.998 4.4209 0.0536 0.994
4.85 1.715 10. 81 0.973 2.3546 0.0747 0.969

UGRS3l T 2 BRI S BN 3% 3 i
N MFE 3 Al LIE YK i A Y IR T 5
mg- L, S 45 2 197 J5 22 R/NVT 9904, IH AT
E A — R B AR X T AR B
WSERT 5 mg- LAY, U — B4 B R*E R T

AT BN R, UE W% B B AF 5 40— sl g 2
B AT BRI ST AT A, S0 — Bl ) e R
TARE W I Z 5 HOP R o 0 sl g A A
e T MR T3 23R o B S 510 28 T A A 14 I
ZNA AP ITERAE o B A b sz A LY



1224

6] 5% K 2 2 (A 4K BE 2 B

%49 %

P, 2 3 W R 5 - R R S 2 e i R
FHL AL B LA PP WA X A7 3 284 52 Y 1
B 2 PR PR 2 A S BRI RO B KR
AW TP A I 2y T T R e A S AP,
S R T R L i A ) oA I T R e
PR T R B AR RN T A A R B R
Py e R B R, e R W B 7 i K, i I
o PP WEAHIAR 3 AT R 52 B 1 118 o 22 g s s R T i
WA oS . AR Ad BT LA Y, 10 min
Ze A PP IR 3565 7K Hh A A1 i 2 o 4 25 B R g
K 6020, 120 min BEILFN 8020 a7 o AT AT

1'01_ —o—d=3 cm 9%
= —o—d=5 cm 25%
) ——d=8 cm 64%
%‘J 0.8 —v—d=10 cm 100%
X
& 06
=
f’gﬁ o
04+
R
o A &
= = <
0 10 20 30 40 50 60
WS B 18] / min
a W3 1%

DLRE WG IR FH T 28 A PR T e Bt 76 10 min PR
TR 53 o A VIR T 7 T R A T s ) 335 8 ) /N T
FUEMIS Y i 2Bk o WImAR A T 1) K AT SR A A 2
TG B AT B AT e St — 25 (R K A B
2.4 TR NS X L i IR B Bk A9 S5 0E

VR PP W2 AR A PP WM AR 3, A 7] PP Wi
R A8 o XoF 7K v S T 2 o I B RO A 1 5 T s
EEXIAR R B s PP WA 3 489 il EA% k 3.5.8
F110 em B EE , PP WA 3 X K IR A 4 1 i AR
BRI 9% .25% .64 % F1100% .

100 g=3cm 9%
I 4=8 cm 64%

Bl 75 cm 25%
1 @=10 cm 100%

15 30 45 60
W B BsF [ 7 / min

b KERE

E5 7A[E PP IRiMARINE RS 7K 15k 249 BT B AR 5

Fig.5 Adsorption of diesel substances in water by different amounts of PP oil-absorbing cotton

MBS HmT DL Y AR 0 K IR A 0 T
TR 5 20 W B 3P, B2 8 em 10 em
(AT AT 32 2R FH B TR] A 5 5 min, FLA2 4 3 cm 15
cem (1 W IHIAR 32 ZEAE FH B (B) A A 15 min, 3222 LA
S, BLAR TR A W AR HE LA TN B W I AR S VA TR
P o A RV, TR I B 52 7 Ay A B R o, 4
TR T A ) T4 15, TR I s o st P b, AL S
TRl LB & B, XY PP WA 3 TE AU 15 R A
64 % LA_E W BRFESE ) R 0 15min B, 1K TR A4 4
A ZBRFA 709 DL, IR A4 T i e 2 /)
F0. 288 mg- L, W 2 (A I TR K AR AR i ) Bk
(/NTF 0.3 mg-L's B SEBRA = e, Wl o T
TR BTG B T A0 5 | AT LA K A - i K Y
P S A

3 Hie

(1) SEBFRTTI 8 b I8 BAE A Ak H Xob £ 9k 24 W0

RE 1 I i AR AL , B R 25 T 36 20~30 g- g,
EAAE A SR KRR, B T L TR P A . SR
BB Rl 22 56t A 37 ) R R o 5 e K, XoF 4 ik
F1A) 0 TN o 255 B A /1N, 45 T TR R R X ¥t 288 g i o
AT it P 6 AR S 2% RIORS 28 DA G, [ s oA )
PRy AL I 2 T AR AT T2 5 W R e R B 2 G D At

(2) 3Ffr PP WA X 53t B4 R T3 AR, Fe
W B 25 10~15 g, H St i 1 il O R e
T PP WA 1, XA S I B SR fi e () 2 PP
WA 3. 3% PP IR IHIAR A AR RE rh i I Y 2 PP
WM AR 1, 30 min J5 KSR T LZERF 800 LA b ik
R AR F AR AL (9 PP WSAR 3, 30 min J5 {53
R T70% it o

(3) PP W i1 3 X5 7 i A o i A I B A
Pl — 2% 5 Ty 24 W B, =5 5 M W o 8 g R 2R R 9l
FEAE A AL b (4 HIGHE B 5 5 i WA A S % ) 5 —
SR W PR R IR 5 Sk A T AL, TR



59 1

FRIEHE, 55 AR AR UK A2 B e B RERT 5

1225

ol R s RS 6 T KA TR R 5 WP IR 0 A < e 7K A
T2 5 A R o S 24 T 15 min, X4 PP WA
3 A 35 23k 3 64 % L E, A7 15 min GE#E 2 BRK
H70% LA B2 . BRI T 5 R A TS
Yest, K I PP WG IR 35 75 4 X, 15 min PR
PR R TV 90, AR5 DR T e s A

Y& STk it A :

FBIERFE - SCH T eS8 SR 5
SRR AR AL 5
AT - KA B 5
JAIGERH 18 3CEIT 5
HISNERVIE S VRS Y08 & 1 8

SE W
(1] 3K5H . TR G 2k 15 e PR KU P 1 2R B vk 1)

(5]

[7]

SATASE (D] FE AR, 2006.

ZHANG Yu. Empirical studies on risk assessment system of
accidental water pollution events in city’s source water area
[D]. Shanghai: East China Normal University, 2006.

JEVE . ST K U 9P 3 2l RIS DR XU P T i 5 SRR 5
[D]. b AR, 2012,

ZHOU Jie. Empirical studies on risk assessment methods of
vessel liquidity risk in urban water sources [ D ]. Shanghai: East
China Normal University, 2012.

R . IR IR A TS AR AE S PR XS WG (D], B
g ARIRITR:, 2019.

XIE Yihan. Characteristics of oil pollution and environmental
risk assessment in Taipu River water source area [D].
Shanghai: East China Normal University, 2019.

XUHGYE, Toooe, M. ORI S G B EARLL B s it
k5L [T]. LKA, 2018 (1) 25.

LIU Zengxian, WANG Yuanyuan, CAI Mei. Numerical
simulation and countermeasures of spilled oil pollution in Tai
Pu River [J]. Jiangsu Water Resources, 2018, (1): 25.
Biglane K E. A history of major oil spill incidents [J].
International Oil Spill Conference Proceedings 1969 (1): 5.
International Tanker Owners Pollution Federation. Oil tanker
spill statistics 2018 [EB/OL]J. [2021-06-01]. https://www.
itopf.org/knowledge- resources/data-statistics/statistics/
MICHEL J, HENRY C B, THUMM S. Shoreline assessment
and environmental impacts from the MIT Westchester oil spill
in the Mississippi River [J]. Spill Science &. Technology
Bulletin, 2002, 7(4): 155.

A N RN E A4 A 3R BT AL . 2015 4E R BEST T4 4R [EB/
OL]. [2021-06-01]. http://www. mee. gov. cn/hjzl/sthjzk/

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

sthjtinb/

Ministry of Ecology and Environment of the People’s Republic
of China. 2015 Environmental Statistics Annual Report [EB/
OL]. [2021-06-01]. http://www. mee. gov. cn/hjzl/sthjzk/
sthjtjnb/

AR . AL ALEL [T]. B, 1982 (5) - 40.

GU Linmao. The chemical composition of petroleum [J].
Modern Agriculture, 1982 (5): 40.

LI K, YU H L, YAN J, e al. Analysis of offshore oil spill
pollution treatment technology [C]// 2020 4th International
Workshop on Renewable Energy and Development. Electr
Network: Global Research Association, 2020: 042011-042016.
ZHANG T, LI Z, LU Y, et al. Recent progress and future
prospects of oil-absorbing materials [J]. Chinese Journal of
Chemical Engineering, 2019, 27(6): 1282.

PUSHKAREV V V, YUZHANINOV A G, MEN S K.
Measures to combat oil pollution: Report by the international
tanker owners' pollution federation [J]. Water Research, 1985,
19(5): 676.

PAN 'Y, SHI K, PENG C, et al. Evaluation of hydrophobic
polyvinyl-alcohol formaldehyde sponges as absorbents for oil
spill [J]. Acs Applied Materials &. Interfaces, 2014, 6(11) :
8651.

MENDOZA C J L, CEDILLO-RAMIREZ J C, AGUIRRE-
GUTIERREZ A D I, et al. Incompatibility determination of
crude oil blends from experimental viscosity and density data
[J]. Energy & Fuels, 2015, 29(2): 480.
ALVARADO-GOMEZ E, TAPIA J 1, ENCINAS A. A
sustainable hydrophobic luffa sponge for efficient removal of oils
from water [J]. Sustainable Materials and Technologies,
2021, 28(28): 2214

ADEBAJO M O, FROST R L, KLOPROGGE I T, ez al.
Porous materials for oil spill cleanup: A review of synthesis and
absorbing properties [J]. Journal of Porous Materials, 2003, 10
(3): 159.

BAYAT A, AGHAMIRI S F, MOHEB A, et al. Oil spill
cleanup from sea water by sorbent materials [J]. Chemical
Engineering &. Technology, 2005, 28(12): 1525.

QIAN H, LIN Y L, XU B, ez al. Adsorption of haloforms
onto GACs: Effects of adsorbent properties and adsorption
mechanisms [J]. Chemical Engineering Journal, 2018, 349
(1): 849.

VADIVELAN V, KUMAR K V. Equilibrium, Kkinetics,
mechanism, and process design for the sorption of methylene
blue onto rice husk [J]. Journal of Colloid and Interface
Science, 2005, 286(1): 90.

HO'Y S . Removal of copper ions from aqueous solution by tree
fern [J]. Water Research, 2003, 37(10): 2323.



