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Preparation of polysulfide sealant
Table S1 Formulation of the base paste for polysulfide sealant
	Base paste
	Liquid polysulfide rubber/ modified polysulfide rubber (g)
	Light calcium carbonate (CaCO3) (g)
	Fumed silica (SiO2) (g)

	LP-M-0
	JLY155
	56
	28.5
	6

	LP-M-1
	LP-HEX-1
	56
	28.5
	6

	LP-M-2
	LP-HEX-2
	56
	28.5
	6

	LP-M-3
	LP-HEX-3
	56
	28.5
	6

	LP-M-4
	LP-HEX-4
	56
	28.5
	6


Table S2 Formulation of the sulfurized paste for polysulfide sealant
	Sulfurized paste
	MnO2 (g)
	DPTT (g)
	Dibenzidine (g)
	Carbon black N990 (g)
	Hydrogenated terphenyls (g)

	LP-M-0
	2.4
	0.3
	0.3
	1
	5

	LP-M-1
	2.4
	0.3
	0.3
	1
	5

	LP-M-2
	2.4
	0.3
	0.3
	1
	5

	LP-M-3
	2.4
	0.3
	0.3
	1
	5

	LP-M-4
	2.4
	0.3
	0.3
	1
	5


Testing and characterization
Viscosity
During the exchange reaction, viscosity measurements were conducted using a DV2TRV Boller Bush viscometer( Brookfield, Middleboro, USA ) with a 5# rotor at a test speed of 40 rpm.
Gel permeation chromatography
The weight-average molecular weight (Mw), number, annual average molecular weight (Mp), and PDI index before and after the exchange reaction were determined by gel permeation chromatography (GPC) using an HLC-8320 GPC system (TOSOH, Japan).
Proton nuclear magnetic resonance
Proton nuclear magnetic resonance (1H-NMR) was conducted on a 600-MHz superconducting nuclear magnetic resonance spectrometer (Jeol JNM-ECZ600R) operating at 600 MHz at room temperature with deuterated DMSO solvent (Aladdin, Shanghai, China).
Mechanical properties
The tensile strength and elongation at break were assessed according to the GB/T 528-2009 "Determination of tensile stress–strain properties of vulcanized rubber or thermoplastic rubber" standard, at a tensile speed of 500 mm/min.
The peel strength test procedure involved placing an aluminum sheet into the groove of the lower template of the forming mold. A scraper was then used to apply the mixed sealant onto the aluminum sheet, ensuring a thickness of 3.0 mm in the mold groove. The aluminum plate had dimensions of 100 mm in length and 25 mm in width, with a gluing area of 25 × 75 mm. Subsequently, a canvas measuring 150 mm in length and 25 mm in width was laminated onto the glued surface of the aluminum sheet. The sealant was then repeatedly applied on the canvas until it penetrated. The mold was then closed, the bolts were tightened, and vulcanization was conducted at room temperature for 24 h, followed by vulcanization at 70°C for another 24 h for standby. The peel strength test was conducted according to the ASTM 2629 standard. The unglued aluminum sheet end was clamped on the testing machine, while the canvas without a glued end was flipped 180° vertically and clamped onto the lower fixture. Furthermore, the sample adhesive layer was cut along the specimen peeling line with a cutter to depth length of about 10 mm. The tensile machine was activated to peel off the specimen at a speed of 50 mm/min. The arithmetic mean of the peel strength of the three strips in each group of specimens represented the peel strength of the sample.
Dynamic mechanical analysis
The dynamic mechanical analysis (DMA) experiments were performed using a DMA242E instrument (Netzsch, Selb, Germany) to analyze the thermodynamic behavior of the post-cured samples. The sample was then cut into thin bars 20 × 6 × 1 mm in size. The frequency under stretch mode was 0.5 Hz and the temperature was swept from −60°C to 130°C in a nitrogen atmosphere, with a heating rate of 5°C/min. The storage modulus (E'), loss modulus (E''), and loss factor (tan D) were determined during the temperature sweep.
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