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S1. Mathematical equations used for evaluating the plugging-performance of gels
Pore volume calculation:
                             (S1)
Porosity calculation:
                           (S2)
Permeability calculation:
                       (S3)
Plugging efficiency calculation:
                                    (S4)
Residual resistance factor determination:
                                         (S5)
where PV is the pore volume in m3, Q is the water flow rate in m3/s, Tbt is the breakthrough time in s, ϕ is the porosity in %, Vt is the total volume of the sandpack in m3, Ki is the initial permeability of the sandpack in μm2, μ is the water viscosity in Pa⋅s, A is the cross-sectional area of the sandpack in m2, L is the length of the sandpack in m, P5 and P80 are the pressures at 5 cm and 80 cm away from the inlet of the sandpack, respectively, in Pa, Ks is the subsequent permeability of the sandpack after DPG injection in μm2, Frr is the residual resistance factor, and  is the plugging efficiency in %.

S2. Comparison of the surface roughness of a gel particle in PAAm/SA-DPG and a gel particle in PAAm/SA-PMS2/SA3-mDPG.
[image: ]
Fig. S2. Comparison of the surface roughness between a particle of the PAAm/SA-DPG and a particle of the PAAm/SA-PMS2/SA3-mDPG: (a) A particle of the PAAm/SA-DPG; (b) A zoomed-in region of the particle of the PAAm/SA-DPG; (c) A particle of the PAAm/SA-PMS2/SA3-mDPG; (b) A zoomed-in region of the particle of the PAAm/SA-PMS2/SA3-mDPG.

S3. The effect of salinity on gel particle swelling
[image: 图表
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Fig. S3. Particle size distributions of PAAm/SA-DPG and PAAm/SA-PMS2/SA3-mDPG in distilled water and in saline water, respectively.


S4. Contact angle measurement
[image: 图示
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Fig. S4. The contact angle between a water surface and the surface of modified particles of the PAAm/SA-PMS2/SA3-mDPG.
S5. FTIR spectrum comparison
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Fig. S5. Comparison of the FTIR spectra of the particles in the PAAm/SA-PMS2/SA3-mDPG and the precipitate-like substances in the PAAm/SA-PMS2/SA1.875-mDPG. 

S6. Schematical illustration of the structure of the PAAm/unSA-Gel
[image: ]
Fig. S6. Schematical illustration of the structure of the PAAm/unSA-Gel: (a) Schematic illustration of the fabrication process; (b) The prepared PAAm/unSA-Gel; (c) Chemicals used in the fabrication process; (d) Illustration of the structure of the PAAm/unSA-Gel.

S7. Modification of gel particles of PAAm/unSA-DPG
[image: ]
Fig. S7. Captured images of the modified gel particles of the DPGs containing a crosslinked PAAm network and an un-crosslinked SA (unSA) network with different PMS concentrations: (a) PAAm/unSA-DPG; (b) PAAm/unSA-PMS2/SA7.5-mDPG; (c) PAAm/unSA-PMS2/SA5-mDPG; (d) PAAm/unSA-PMS2/SA1.875-mDPG; (e) PAAm/unSA-PMS2/SA1.5-mDPG; (f) PAAm/unSA-PMS2/SA1.25-mDPG. 
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