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1. Measurements of compositions of diesel fuel
The Shimadzu GC-MS QP2010SE was used to analyze the carbon number distribution of n-alkanes in the 0#diesel fuel. An HP-88 column (30m×0.25mm×0.25μm) was used, and the capillary column temperature was increased from 60 °C to 260°C at 5 °C/min. Both the interface temperature and injector temperature were 290°C; and a high-purity helium carrier (100:1) was used at 1 mL/min.
[image: ]
Figure S1. Carbon number distribution of diesel fuel sample.

2. Modification and Characterization of nano-SiO2
According to previous research, nano-SiO2 was modified by PDMS (Liu et al., 2018). PDMS and nano-SiO2 were added into the flask under vigorous stirring until nano-SiO2 was uniformly dispersed in the reaction system. The resultant dispersion was allowed to react 100 °C for 1 h. At the end of the reaction, the modified nano-SiO2 was obtained by vacuum evaporation at 130 °C for 120 min, follow by ground to 400 mesh. 
3. Preparation of copolymers
[bookmark: _Hlk31477993]The synthesis routine of n-alkyl methacrylate (R1MC), benzyl methacrylate (MB) and their copolymers (MB-C14MC and MB-C16MC) were presented in Figure S2 according to our previous works (Xie et al., 2019).
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Figure S2. Synthetic routine for preparation of n-alkyl methacrylate and benzyl methacrylate (a and b) and copolymer (c).
4. Characteristics of nano-SiO2/MB-C14MC
[bookmark: _Hlk35106842][bookmark: _Hlk35033328]In order to explore whether the nano-hybrid PPD has good dispersibility in diesel, a dodecane solvent was used instead of diesel for simulation experiments. As shown in Figure S2, 0.1wt.%, 0.2wt.%, 0.3wt.% were dispersed in a dodecane solvent, and no evident sedimentation observed after 24 h standing at room temperature. It indicates that nano-hybrid PPDs have a good dispersion in dodecane solvent. Hence, nano-hybrid PPDs can be well distributed in diesel fuel. 
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Figure S3. Different concentration of nano-SiO2/MB-C14MC dispersed in dodecane after 24 h 
5. Gel Permeation Chromatography (GPC)
[bookmark: _Hlk8310442][bookmark: _Hlk531699492][bookmark: _Hlk8677213][bookmark: _Hlk9178526]Accordingly, the molecular weights and polydispersity of MB-C14MC were determined using Gel Permeation Chromatography (GPC). The results are reported in Table S1, the PPDs have the weight-average (Mw) and number-average (Mn) molecular weight varying from 4.94×104 to 1.12×105 and 2.48×104 to 4.97×104, respectively, the polydispersity index (Mw/Mn) is a measure of the width of molecular weight distributions and the value ranges from 1.987 to 2.276. 
[bookmark: _Hlk8677416]Table S1 Molecular weight of copolymers.
	Copolymer
	Mw a(g/mol)
	Mn b(g/mol)
	Mw/Mn

	MB-C14MC (1:1)
	70,258
	30,781
	2.276

	MB-C14MC (1:5)
	68,857
	31,379
	2.194

	[bookmark: OLE_LINK51][bookmark: OLE_LINK52]MB-C14MC (1:10)
	64,555
	31,428
	2.054

	MB-C14MC (1:15)
	112,437
	49,702
	2.262

	MB-C14MC (1:20)
	49,358
	24,840
	1.987


[bookmark: _Hlk9173220]Note: Mw a= Weight-average molecular weight 
Mn b = Number-average molecular weight
[bookmark: _Hlk34385519]
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