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Table S1 Proportion of foaming raw materials

Raw materials Mass ratio (%)

Polyether polyol 100

H2O 5.25

Dichloromethane 10.26

Stannous octoate 0.28

Triethylene diamine 0.32

Silicone oil (L-580) 2

Polyether additives 1

Note: Taking the mass of polyether polyol as the reference. 

The dosage of toluene diisocyanate is calculated by the following formula.

𝑊𝑇𝐷𝐼= 𝐺 × (
𝑊𝑂𝐻 × 𝑂𝐻𝑉

56.1 × 1000
+
𝑊𝐻2𝑂

9
) × 𝑅 ×

1
𝑃

Where, WTDI represents the quality of toluene diisocyanate. G is the equivalent 
value of toluene diisocyanate, and the specific value is 87. WOH represents the added 
amount of polyether polyol, OHV represents the hydroxyl value in polyether, WH20 
represents the mass of water. R represents the use index of toluene diisocyanate, which 
is 1.2 in this study. P is the purity of toluene diisocyanate (98%).
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Table S2 Comparison of adsorption capacity and cycle performance between various 

materials

Sample name Qwt(g g-1) Cycles Cycle stability Reference

Silane-f-rGONR@PU 30-68 10 97% [1]

PU-CNT-PDA 22-34.9 150 86% [2]

PU-TiO2-GO-TDA 20.2-62.4 20 90% [3]

ZnO-PU 33-44 95 Stable [4]

GN-PU 28-47 100 Stable [5]

LPU-rGO-ODA 26-68 20 Stable [6]

PPy-PA sponge 22-62 10 Slightly lower [7]

Pure PU foam < 6 - - [8]

Mg-Al PF/PU composite 5.1-11.6 10 Stable [8]

PU-PTMG 53.0-75.0 200 Stable This work
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Scheme S1 Schematic diagram of in-situ foaming for preparing the polyurethane foam
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Fig. S1 Schematic diagram of the molecular structure of polyether N330(a), polyether 

N220(b), and polyether PTMG(c)
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Fig. S2 1H NMR spectrum of PU-N330
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Fig. S3 1H NMR spectrum of PU-N220
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Fig. S4 1H NMR spectrum of PU-PTMG
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Fig. S5 Pore distribution of (a) PU-N330, (b) PU-N220 and (c) PU-PTMG
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Fig. S6 Absorption for static surface oil slick (a) and dynamic surface oil slick (b) over 

PU-PTMG
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Fig. S7 Absorption for static underwater sinking oil over PU-PTMG



S11

Fig. S8 Continuous separation for static surface oil slick (a) and dynamic surface oil 

slick (b) over PU-PTMG
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Fig. S9 Continuous separation for emulsion (a), the comparison diagram before and 

after separation over PU-PTMG (b)
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Fig. S10 UV test chart of surfactant-free emulsion after separation by PU-PTMG under 

different conditions
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Fig. S11 UV test chart of cationic surfactant stabilized emulsion after separation by 

PU-PTMG under different conditions



S15

    

Fig. S12 UV test chart of anionic surfactant stabilized emulsion after separation by PU-

PTMG under different conditions
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Fig. S13 UV test charts of surfactant-free emulsion (a), cationic surfactant stabilized 

emulsion (b), anion surfactant stabilized emulsion (c) and the separation efficiencies of 

emulsions (d) by PU-N330 under different conditions
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Fig. S14 UV test charts of surfactant-free emulsion (a), cationic surfactant stabilized 

emulsion (b), anion surfactant stabilized emulsion (c) and the separation efficiencies of 

emulsions (d) by PU-N220 under different conditions
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Fig. S15 Water contact angle of block polyurethane foam
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