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Abstract

Due to the increasing development of the oil industry and the frequent occurrence of offshore oil
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spills, developing a low-cost and high-efficiency oil-water separation technology has become one
of today’s research tasks. In this thesis, the surface of polyurethane sponge was modified on the
basis of complexation reaction between iron ions in waste iron and tannic acid (TA), and then
cetyl mercaptan was introduced on the sponge substrate for hydrophobic modification. The mi-
crostructure of the modified sponge was observed by microscopy, the structure of the modified
sponge was characterized by infrared spectroscopy, its hydrophobicity was tested by contact an-
gle measurement, and the practical application capability of the modified sponge was tested by
comparative experiments, underwater oil absorption experiments, oil-water separation experi-
ments and reusability experiments. The results show that the water contact angle of the modified
sponge can reach more than 140’, and has good oil-water separation ability and demonstrates ex-
cellent recyclability. The method has the advantages of low price and simple process, which is of
great significance to the reuse of resources and environmental protection.
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Figure 1. Infrared spectra of polyurethane sponge before, during and
after modification
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Figure 2. Hydrophobicity test of modified polyurethane sponge: (a) Sample hydrophobicity; (b) Sample contact angle
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Figure 3. Hydrophobicity and lipophilicity of polyurethane sponge before and after modification; (a) Original polyurethane
sponge; (b) Modified polyurethane sponge
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Figure 4. Comparison of hydrophobicity of polyurethane
sponge before and after modification in water
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Figure 5. Flow chart of underwater oil adsorption experiment of modified polyurethane sponge
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Figure 6. Flow chart of oil water separation experiment
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Figure 7. Cyclic absorption capacity of modified sponge for different organic solvents/oils: (a) Dichloromethane; (b) Corn
oil; (c) Toluene; (d) Silicone oil
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Figure 8. Change of contact angle of modified sponge after
10/50 times of extrusion

& 8. ##FE 10 JX%/50 R IEHIBUIE S BRI AT K
4, &g

1) SEUR R AN 4R RS, AR T BRI IR 2 SRR BT RE S0, RIS R AT h
BETHRTIRES, WIMRRITREREE, AR KRN T N R R R B A L, RRE
P A 44 AU D B A AR O R PR A A R

2) SMEREA L AT AR, IF BT AR RS B S0 B A B R A, 1]
I et B 2% K TR R RE T R 7K 73 B RE T, BE 6 Kb B A i TR S5 P85 45 s )

3) bR AT HLVA I I B ﬁﬁﬁ,ﬁb¢@@%$iﬁmm%&uﬁnwmﬁﬁﬁﬁ5ﬁ
MAEERAE, SRR T RIFAE 12000 B 2R, SRS BN R EE MY, AR
o2 FH A 35

&5k

[1] Wang, C.F. and Lin, S.J. (2013) Robust Superhydrophobic/Superoleophilic Sponge for Effective Continuous Absorp-
tion and Expulsion of Oil Pollutants from Water. ACS Applied Materials & Interfaces, 5, 8861-8864.
https://doi.org/10.1021/am403266v

[21 S, 35, Moe, 5. WARIETERAILE & 2 LR 6l KSR PERE]. Bridmdtkl, 2015, 30(5):
425-431.

[3] Cortese, B., Caschera, D., Federici, F., et al. (2014) Superhydrophobic Fabrics for Qil-Water Separation through a
Diamond like Carbon (DLC) Coating. Journal of Materials Chemistry, A. Materials for Energy and Sustainability, 2,
6781-6789. https://doi.org/10.1039/C4TA00450G

[4] Beyer, H., Trannum, H.C., Bakke, T., et al. (2016) Environmental Effects of the Deepwater Horizon Oil Spill: A Re-
view. Marine Pollution Bulletin, 110, 28-51. https://doi.org/10.1016/j.marpolbul.2016.06.027

[5] Yang, C., Kaipa, U., Mather, Q.Z., et al. (2011) Fluorous Metal-Organic Frameworks with Superior Adsorption and
Hydrophobic Properties toward Oil Spill Cleanup and Hydrocarbon Storage. Journal of the American Chemical Society,
133, 18094-18097. https://doi.org/10.1021/ja208408n

[6] R4 EEVENE &S, HEY A4 K RIE R ) B[], #rsB IRy, 2002, 24(2): 40-42.

[71 B, VA, SH&F, & BN B OIHFRT B RORU AR AL AR S vl R K ], BR8E4k 2, 2006, 25(6):
752-756.

[8] K, TkITim, BREKIR, 5. BRVRAC B &y K Fidt R [J]. LT3R, 2006, 26(2): 122-125.

DOI: 10.12677/nat.2021.114031 295 PRFEAR


https://doi.org/10.12677/nat.2021.114031
https://doi.org/10.1021/am403266v
https://doi.org/10.1039/C4TA00450G
https://doi.org/10.1016/j.marpolbul.2016.06.027
https://doi.org/10.1021/ja208408n

[10]

[11]
[12]

[13]

[14]

[15]

[16]
[17]
[18]
[19]
[20]

[21]
[22]
[23]
[24]
[25]
[26]

AR, EHEE, 2R R BHEAL B A B K AT SRR D). ARG T, 2014, 43(1): 45-47, 61.

Zhao, C.L., Zheng, H.L., Gao, B.Y., et al. (2018) Ultrasound-Initiated Synthesis of Cationic Polyacrylamide for Oily
Wastewater Treatment: Enhanced Interaction between the Flocculant and Contaminants. Ultrasonics Sonochemistry,
42, 31-41. https://doi.org/10.1016/j.ultsonch.2017.11.006

R, B ARR. ABIE A K S B AR A BE S iS5 KW []. TSR350, 2001, 15(1): 25-28.

Tz, ERAR, TREEE, . &I EEK IR I SR E A R S LI K Bl ) SR [J]. 1 22 S8 8 K )k, 20086,
40(1): 115-119.

Mostefa, N.M. and Tir, M. (2004) Coupling Flocculation with Electroflotation for Waste Oil/Water Emulsion Treat-
ment. Optimization of the Operating Conditions. Desalination: The International Journal on the Science and Technol-
ogy of Desalting and Water Purification, 161, 115-121. https://doi.org/10.1016/S0011-9164(04)90047-1

Huang, X.F., Xiong, Y.J., Lu, L.J., et al. (2017) Manipulation of Surface Hydrophobicity and Charge of Demulsifying
Bacteria Using Functional Magnetic Nanoparticles: A Mechanistic Study of Demulsification Performance. Energy &
Fuels, 31, 3295-3304. https://doi.org/10.1021/acs.energyfuels.6b02674

Xiong, Y.J., Huang, X.F., Liu, J., et al. (2018) Preparation of Magnetically Responsive Bacterial Demulsifier with
Special Surface Properties for Efficient Demulsification of Water/Qil Emulsion. Renewable Energy, 129, 786-793.
https://doi.org/10.1016/j.renene.2017.03.078

I, FN OB, & YK RN f s SRR T[], Mk, 2019, 48(8): 1714-1717.
IR, WHE, BRSAE, . REUKGKIE AR ] s RO IR MR RR D). 1 Ladk R, 2020, 39(10): 4095-4101.
RN, ALY, A S SRR A R AR Tt R [J]. BARME T, 2017, 37(8): 19-24.

WiRAE, SKBABH, 2R, . Bk R B 45 W A R STt R [J]. A6 LT Bk kL 2019, 47(8): 34-38.

b, X, ARIT AR, EEEKIR 2 B A R R R R[], SRR AR AR iR (B AR RR), 2020, 41(6):
31-38.

FRETET. B KM R 3 & B RAE Tl Ak ) S A [J]. A6 T4 2R, 2020(28): 101-102.

TR, RAES, FHEM, & WEKRTESBHUE M H F R0 B85, 2021, 40(2): 132-141.
XU, F3, ERk. B IS KR & R ST R[], stk AA, 2021, 31(1): 57-63.

R, X, a0, & OBHUKM R FOE L. =T ARERNE S TR, 2020, 36(12): 142-150.
TRIESE, KA, 1R2, & YR TS TR U R[], MRS Tl 2012, 32(3): 107-116.
MK, BIRR, s, & EWR TSR s R[], 4k AR, 2021, 72(5): 2448-2464.

DOI: 10.12677/nat.2021.114031 296 PRFEAR


https://doi.org/10.12677/nat.2021.114031
https://doi.org/10.1016/j.ultsonch.2017.11.006
https://doi.org/10.1016/S0011-9164(04)90047-1
https://doi.org/10.1021/acs.energyfuels.6b02674
https://doi.org/10.1016/j.renene.2017.03.078

	废铁再利用制备超疏水聚氨酯海绵用于油吸附研究
	摘  要
	关键词
	Preparation of Superhydrophobic Polyurethane Sponge from Reused Iron Scrap for Oil Adsorption Study
	Abstract
	Keywords
	1. 引言
	2. 实验
	2.1. 改性聚氨酯海绵的制备
	2.2. 改性聚氨酯海绵的表征与测试

	3. 结果与讨论
	3.1. 傅立叶红外光谱分析
	3.2. 接触角测试分析
	3.3. 疏水亲油测试
	3.4. 油水分离测试
	3.5. 重复利用性测试

	4. 结论
	参考文献

