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[image: ]Fig. S1 Schematic diagram of the ring opening polymerization between PEI molecules and PPEGDE molecules
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Fig.S2 Digital photograph of original silk fabric
[image: f9d54b61cab6763e32e922869e78aef]


Fig.S3 Digital photograph of simulated rotten/pulverized silk fabric

[image: 0%PEI+0.5%EGDE+1%IPP]


Fig.S4 Digital photograph of simulated rotten/pulverized silk fabric treated with 0% PEI + 0% PPEGDE + 1% IPP
[image: 0%PEI+0%EGDE+1%IPP]Fig.S5 Digital photograph of simulated rotten/pulverized silk fabric treated with 0% PEI + 0.5% PPEGDE + 1% IPP
[image: 0%PEI+1%EGDE+1%IPP]Fig.S6 Digital photograph of simulated rotten/pulverized silk fabric treated with 0% PEI + 1% PPEGDE + 1% IPP
[image: 0%PEI+1.5%EGDE+1%IPP]Fig.S7 Digital photograph of simulated rotten/pulverized silk fabric treated with 0% PEI + 1.5% PPEGDE + 1% IPP
[image: 0%PEI+2%EGDE+1%IPP]

Fig.S8 Digital photograph of simulated rotten/pulverized silk fabric treated with 0% PEI + 2% PPEGDE + 1% IPP
[image: 0%PEI+2.5%EGDE+1%IPP]
Fig.S9 Digital photograph of simulated rotten/pulverized silk fabric treated with 0% PEI + 2.5% PPEGDE + 1% IPP
[image: 0%PEI+3%EGDE+1%IPP]

Fig.S10 Digital photograph of simulated rotten/pulverized silk fabric treated with 0% PEI + 3% PPEGDE + 1% IPP
[image: 0%PEI+3.5%EGDE+1%IPP]

[bookmark: _Hlk157708676]Fig.S11 Digital photograph of simulated rotten/pulverized silk fabric treated with 0% PEI + 3.5% PPEGDE + 1% IPP
[image: 0%PEI+4%EGDE+1%IPP]

Fig.S12 Digital photograph of simulated rotten/pulverized silk fabric treated with 0% PEI + 4% PPEGDE + 1%IPP
[image: 0%PEI+4.5%EGDE+1%IPP]



Fig.S13 Digital photograph of simulated rotten/pulverized silk fabric treated with 0% PEI + 4.5% PPEGDE + 1% IPP
[image: 0%PEI+5%EGDE+1%IPP]


Fig.S14 Digital photograph of simulated rotten/pulverized silk fabric treated with 0% PEI + 5% PPEGDE + 1% IPP
[image: 2%PEI+0%EGDE+1%IPP]



Fig.S15 Digital photograph of simulated rotten/pulverized silk fabric treated with 2% PEI + 0% PPEGDE + 1% IPP
[image: 2%PEI+0.5%EGDE+1%IPP]Fig.S16 Digital photograph of simulated rotten/pulverized silk fabric treated with 2% PEI + 0.5% PPEGDE + 1% IPP
[image: 2%PEI+1%EGDE+1%IPP]Fig.S17 Digital photograph of simulated rotten/pulverized silk fabric treated with 2% PEI+1% PPEGDE + 1%IPP

[image: 2%PEI+1.5%EGDE+1%IPP]Fig.S18 Digital photograph of simulated rotten/pulverized silk fabric treated with 2% PEI + 1.5% PPEGDE + 1% IPP
[image: 2%PEI+2%EGDE+1%IPP]Fig.S19 Digital photograph of simulated rotten/pulverized silk fabric treated with 2% PEI + 2% PPEGDE + 1% IPP
[image: 2%PEI+2.5%EGDE+1%IPP]Fig.S20 Digital photograph of simulated rotten/pulverized silk fabric treated with 2% PEI + 2.5% PPEGDE + 1% IPP

[image: 2%PEI+3%EGDE+1%IPP]Fig.S21 Digital photograph of simulated rotten/pulverized silk fabric treated with 2% PEI + 3% PPEGDE + 1%IPP
[image: 2%PEI+3.5%EGDE+1%IPP]Fig.S22 Digital photograph of simulated rotten/pulverized silk fabric treated with 2% PEI + 3.5% PPEGDE + 1% IPP
[image: 2%PEI+4%EGDE+1%IPP]Fig.S23 Digital photograph of simulated rotten/pulverized silk fabric treated with 2% PEI + 4% PPEGDE + 1% IPP
[image: 2%PEI+4.5%EGDE+1%IPP]Fig.S24 Digital photograph of simulated rotten/pulverized silk fabric treated with 2% PEI + 4.5% PPEGDE + 1% IPP
[image: 2%PEI+5%EGDE+1%IPP]



Fig.S25 Digital photograph of simulated rotten/pulverized silk fabric treated with 2% PEI + 5% PPEGDE + 1% IPP
[image: 4%PEI+0%EGDE+1%IPP]Fig.S26 Digital photograph of simulated rotten/pulverized silk fabric treated with 4% PEI + 0% PPEGDE + 1% IPP
[image: 4%PEI+0.5%EGDE+1%IPP]Fig.S27 Digital photograph of simulated rotten/pulverized silk fabric treated with 4% PEI + 0.5% PPEGDE + 1% IPP
[image: 4%PEI+1%EGDE+1%IPP]


Fig.S28 Digital photograph of simulated rotten/pulverized silk fabric treated with 4% PEI + 1% PPEGDE + 1% IPP
[image: 4%PEI+1.5%EGDE+1%IPP]Fig.S29 Digital photograph of simulated rotten/pulverized silk fabric treated with 4% PEI + 1.5% PPEGDE + 1% IPP
[image: 4%PEI+2%EGDE+1%IPP]


Fig.S30 Digital photograph of simulated rotten/pulverized silk fabric treated with 4% PEI + 2% PPEGDE + 1% IPP
Fig.S31 Digital photograph of simulated rotten/pulverized silk fabric treated with 4% PEI + 2.5% PPEGDE + 1% IPP [image: 4%PEI+2.5%EGDE+1%IPP]
[image: 4%PEI+3%EGDE+1%IPP]Fig.S31 Digital photograph of simulated rotten/pulverized silk fabric treated with 4% PEI + 3% PPEGDE + 1% IPP
[image: 4%PEI+3.5%EGDE+1%IPP]


Fig.S32 Digital photograph of simulated rotten/pulverized silk fabric treated with 4% PEI + 3.5% PPEGDE + 1% IPP
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Fig.S33 Digital photograph of simulated rotten/pulverized silk fabric treated with 4% PEI + 4%PPEGDE +1% IPP
[image: 4%PEI+4.5%EGDE+1%IPP]


Fig.S34 Digital photograph of simulated rotten/pulverized silk fabric treated with 4% PEI + 4.5% PPEGDE + 1%IPP
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Fig.S35 Digital photograph of simulated rotten/pulverized silk fabric treated with 4% PEI + 5% PPEGDE + 1% IPP
[image: 6%PEI+0%EGDE+1%IPP]Fig.S36 Digital photograph of simulated rotten/pulverized silk fabric treated with 6% PEI+ 0% PPEGDE + 1% IPP
[image: 6%PEI+0.5%EGDE+1%IPP]


Fig.S37 Digital photograph of simulated rotten/pulverized silk fabric treated with 6% PEI + 0.5% PPEGDE + 1% IPP
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[bookmark: _Hlk157710991]Fig.S38 Digital photograph of simulated rotten/pulverized silk fabric treated with 6% PEI + 1% PPEGDE + 1% IPP
[image: 6%PEI+1%EGDE+1%IPP]


Fig.S39 Digital photograph of simulated rotten/pulverized silk fabric treated with 6% PEI + 1.5% PPEGDE + 1% IPP
[image: 6%PEI+2%EGDE+1%IPP]


[bookmark: _Hlk157711211]Fig.S40 Digital photograph of simulated rotten/pulverized silk fabric treated with 6% PEI + 2% PPEGDE + 1% IPP
[image: 6%PEI+2.5%EGDE+1%IPP]


Fig.S41 Digital photograph of simulated rotten/pulverized silk fabric treated with 6% PEI + 2.5% PPEGDE + 1% IPP
Fig.S42 Digital photograph of simulated rotten/pulverized silk fabric treated with [image: 6%PEI+3%EGDE+1%IPP]6% PEI + 3% PPEGDE + 1% IPP
[image: 6%PEI+3.5%EGDE+1%IPP]Fig.S43 Digital photograph of simulated rotten/pulverized silk fabric treated with 6% PEI + 3.5% PPEGDE + 1% IPP
[image: 6%PEI+4%EGDE+1%IPP]


Fig.S44 Digital photograph of simulated rotten/pulverized silk fabric treated with 6% PEI + 4% PPEGDE + 1% IPP
[image: 6%PEI+4.5%EGDE+1%IPP]


Fig.S45 Digital photograph of simulated rotten/pulverized silk fabric treated with 6% PEI + 4.5% PPEGDE + 1% IPP
[image: 6%PEI+5%EGDE+1%IPP]


Fig.S46 Digital photograph of simulated rotten/pulverized silk fabric treated with 6% PEI + 5% PPEGDE + 1% IPP
[image: 8%PEI+0%EGDE+1%IPP]


Fig.S47 Digital photograph of simulated rotten/pulverized silk fabric treated with 8% PEI + 0% PPEGDE + 1% IPP

[image: 8%PEI+0.5%EGDE+1%IPP]Fig.S48 Digital photograph of simulated rotten/pulverized silk fabric treated with 8% PEI + 0.5% PPEGDE + 1% IPP
[image: 8%PEI+1%EGDE+1%IPP]Fig.S49 Digital photograph of simulated rotten/pulverized silk fabric treated with 8% PEI + 1% PPEGDE + 1% IPP
[image: 8%PEI+1.5%EGDE+1%IPP]Fig.S50 Digital photograph of simulated rotten/pulverized silk fabric treated with 8% PEI + 1.5% PPEGDE + 1% IPP
[image: 8%PEI+2%EGDE+1%IPP]


Fig.S51 Digital photograph of simulated rotten/pulverized silk fabric treated with 8% PEI +2% PPEGDE + 1% IPP
[image: 8%PEI+2.5%EGDE+1%IPP]Fig.S52 Digital photograph of simulated rotten/pulverized silk fabric treated with 8% PEI + 2.5% PPEGDE + 1% IPP
[image: 8%PEI+3%EGDE+1%IPP]Fig.S53 Digital photograph of simulated rotten/pulverized silk fabric treated with 8% PEI + 3% PPEGDE + 1% IPP
[image: 8%PEI+3.5%EGDE+1%IPP]


Fig.S54 Digital photograph of simulated rotten/pulverized silk fabric treated with 8% PEI + 3.5% PPEGDE + 1% IPP
[image: 8%PEI+4%EGDE+1%IPP]


Fig.S55 Digital photograph of simulated rotten/pulverized silk fabric treated with 8% PEI + 4% PPEGDE + 1% IPP

[image: 8%PEI+4.5%EGDE+1%IPP]


Fig.S56 Digital photograph of simulated rotten/pulverized silk fabric treated with 8% PEI + 4.5% PPEGDE + 1% IPP
[image: 8%PEI+5%EGDE+1%IPP]


Fig.S57 Digital photograph of simulated rotten/pulverized silk fabric treated with 8% PEI + 5% PPEGDE + 1% IPP
[image: 10%PEI+0%EGDE+1%IPP]Fig.S58 Digital photograph of simulated rotten/pulverized silk fabric treated with 10% PEI + 0% PPEGDE + 1% IPP
[image: 10%PEI+0.5%EGDE+1%IPP]Fig.S59 Digital photograph of simulated rotten/pulverized silk fabric treated with 10% PEI + 0.5% PPEGDE + 1% IPP
Fig.S60 Digital photograph of simulated rotten/pulverized silk fabric treated with [image: 10%PEI+1%EGDE+1%IPP]10% PEI + 1% PPEGDE + 1% IPP
[image: 10%PEI+2%EGDE+1%IPP]


Fig.S61 Digital photograph of simulated rotten/pulverized silk fabric treated with 10% PEI + 1.5% PPEGDE + 1% IPP
[image: 10%PEI+1.5%EGDE+1%IPP]


Fig.S62 Digital photograph of simulated rotten/pulverized silk fabric treated with 10% PEI + 2% PPEGDE + 1% IPP
[image: 10%PEI+2.5%EGDE+1%IPP]


Fig.S63 Digital photograph of simulated rotten/pulverized silk fabric treated with 10% PEI + 2.5% PPEGDE + 1% IPP
[image: 10%PEI+3%EGDE+1%IPP]Fig.S64 Digital photograph of simulated rotten/pulverized silk fabric treated with 10% PEI + 3% PPEGDE + 1% IPP
[image: 10%PEI+3.5%EGDE+1%IPP]


Fig.S65 Digital photograph of simulated rotten/pulverized silk fabric treated with 10% PEI + 3.5% PPEGDE + 1% IPP
[image: 10%PEI+4%EGDE+1%IPP]


Fig.S66 Digital photograph of simulated rotten/pulverized silk fabric treated with 10% PEI + 4% PPEGDE + 1% IPP
[image: 10%PEI+4.5%EGDE+1%IPP]


Fig.S67 Digital photograph of simulated rotten/pulverized silk fabric treated with 10% PEI + 4.5% PPEGDE + 1% IPP
[image: 10%PEI+5%EGDE+1%IPP]


Fig.S68 Digital photograph of simulated rotten/pulverized silk fabric treated with 10% PEI + 5% PPEGDE + 1% IPP
[image: 12%PEI+0%EGDE+1%IPP]Fig.S69 Digital photograph of simulated rotten/pulverized silk fabric treated with 12% PEI + 0% PPEGDE + 1% IPP
[image: 12%PEI+0.5%EGDE+1%IPP]Fig.S70 Digital photograph of simulated rotten/pulverized silk fabric treated with 12% PEI + 0.5% PPEGDE + 1% IPP
[image: 12%PEI+1%EGDE+1%IPP]Fig.S71 Digital photograph of simulated rotten/pulverized silk fabric treated with 12% PEI + 1% PPEGDE + 1% IPP
[image: 12%PEI+1.5%EGDE+1%IPP]Fig.S72 Digital photograph of simulated rotten/pulverized silk fabric treated with 12% PEI + 1.5% PPEGDE + 1% IPP
[image: 12%PEI+2%EGDE+1%IPP]Fig.S73 Digital photograph of simulated rotten/pulverized silk fabric treated with 12% PEI + 2% PPEGDE + 1% IPP
[image: 12%PEI+2.5%EGDE+1%IPP]Fig.S74 Digital photograph of simulated rotten/pulverized silk fabric treated with 12% PEI + 2.5% PPEGDE + 1% IPP

[image: 12%PEI+3%EGDE+1%IPP]



Fig.S75 Digital photograph of simulated rotten/pulverized silk fabric treated with 12% PEI + 3% PPEGDE + 1% IPP
[image: 12%PEI+3.5%EGDE+1%IPP]


Fig.S76 Digital photograph of simulated rotten/pulverized silk fabric treated with 12% PEI + 3.5% PPEGDE + 1% IPP
[image: 12%PEI+4%EGDE+1%IPP]



Fig.S77 Digital photograph of simulated rotten/pulverized silk fabric treated with 12% PEI + 4% PPEGDE + 1% IPP
[image: 12%PEI+4.5%EGDE+1%IPP]


Fig.S78 Digital photograph of simulated rotten/pulverized silk fabric treated with 12% PEI + 4.5% PPEGDE + 1% IPP
[image: 14%PEI+0%EGDE+1%IPP]Fig.S79 Digital photograph of simulated rotten/pulverized silk fabric treated with 12% PEI + 5% PPEGDE + 1% IPP
[image: 12%PEI+5%EGDE+1%IPP]Fig.S80 Digital photograph of simulated rotten/pulverized silk fabric treated with 14% PEI + 0% PPEGDE + 1% IPP
[image: 14%PEI+0.5%EGDE+1%IPP]Fig.S81 Digital photograph of simulated rotten/pulverized silk fabric treated with 14% PEI + 0.5% PPEGDE + 1% IPP
[image: 14%PEI+1%EGDE+1%IPP]


Fig.S82 Digital photograph of simulated rotten/pulverized silk fabric treated with 14% PEI + 1% PPEGDE + 1% IPP
[image: 14%PEI+1.5%EGDE+1%IPP]


Fig.S83 Digital photograph of simulated rotten/pulverized silk fabric treated with 14% PEI + 1.5% PPEGDE + 1% IPP
[image: 14%PEI+2%EGDE+1%IPP]


Fig.S84 Digital photograph of simulated rotten/pulverized silk fabric treated with 14% PEI + 2% PPEGDE + 1% IPP
[image: 14%PEI+2.5%EGDE+1%IPP]


Fig.S85 Digital photograph of simulated rotten/pulverized silk fabric treated with 14% PEI + 2.5% PPEGDE + 1% IPP
[image: 14%PEI+3%EGDE+1%IPP]


Fig.S86 Digital photograph of simulated rotten/pulverized silk fabric treated with 14% PE I+ 3% PPEGDE + 1% IPP
[image: 14%PEI+3.5%EGDE+1%IPP]


Fig.S87 Digital photograph of simulated rotten/pulverized silk fabric treated with 14% PEI + 3.5% PPEGDE + 1% IPP
[image: 14%PEI+4%EGDE+1%IPP]


Fig.S88 Digital photograph of simulated rotten/pulverized silk fabric treated with 14% PEI + 4% PPEGDE + 1% IPP
[image: 14%PEI+4.5%EGDE+1%IPP]


Fig.S89 Digital photograph of simulated rotten/pulverized silk fabric treated with 14% PEI + 4.5% PPEGDE + 1% IPP
[image: 14%PEI+5%EGDE+1%IPP]


Fig.S90 Digital photograph of simulated rotten/pulverized silk fabric treated with 14% PEI + 5% PPEGDE + 1% IPP
[image: 16%PEI+0%EGDE+1%IPP]Fig.S91 Digital photograph of simulated rotten/pulverized silk fabric treated with 16% PEI + 0% PPEGDE + 1% IPP
[image: 16%PEI+0.5%EGDE+1%IPP]Fig.S92 Digital photograph of simulated rotten/pulverized silk fabric treated with 16% PEI + 0.5% PPEGDE + 1% IPP
[image: 16%PEI+1%EGDE+1%IPP]Fig.S93 Digital photograph of simulated rotten/pulverized silk fabric treated with 16% PEI + 1% PPEGDE + 1% IPP
[image: 16%PEI+1.5%EGDE+1%IPP]


Fig.S94 Digital photograph of simulated rotten/pulverized silk fabric treated with 16% PEI+ 1.5% PPEGDE + 1% IPP
[image: 16%PEI+2%EGDE+1%IPP]Fig.S95 Digital photograph of simulated rotten/pulverized silk fabric treated with 16% PEI + 2% PPEGDE + 1% IPP
[image: 16%PEI+2.5%EGDE+1%IPP]


Fig.S96 Digital photograph of simulated rotten/pulverized silk fabric treated with 16% PEI +2.5% PPEGDE + 1% IPP
[image: 16%PEI+3%EGDE+1%IPP]


Fig.S97 Digital photograph of simulated rotten/pulverized silk fabric treated with 16% PEI + 3% PPEGDE + 1% IPP
[image: 16%PEI+3.5%EGDE+1%IPP]


Fig.S98 Digital photograph of simulated rotten/pulverized silk fabric treated with 16% PEI + 3.5% PPEGDE + 1% IPP
[bookmark: _Hlk157716050][image: 16%PEI+4%EGDE+1%IPP]Fig.S99 Digital photograph of simulated rotten/pulverized silk fabric treated with 16% PEI + 4% PPEGDE + 1% IPP
[image: 16%PEI+4.5%EGDE+1%IPP]


Fig.S100 Digital photograph of simulated rotten/pulverized silk fabric treated with 16% PEI +4.5% PPEGDE + 1% IPP
[image: 16%PEI+5%EGDE+1%IPP]


Fig.S101 Digital photograph of simulated rotten/pulverized silk fabric treated with 16% PEI + 5% PPEGDE + 1% IPP
[image: 18%PEI+0%EGDE+1%IPP]Fig.S102 Digital photograph of simulated rotten/pulverized silk fabric treated with 18% PEI + 0% PPEGDE + 1% IPP
[image: 18%PEI+0.5%EGDE+1%IPP]Fig.S103 Digital photograph of simulated rotten/pulverized silk fabric treated with 18% PEI + 0.5% PPEGDE + 1% IPP
[image: 18%PEI+1%EGDE+1%IPP]


Fig.S104 Digital photograph of simulated rotten/pulverized silk fabric treated with 18% PEI + 1% PPEGDE + 1% IPP
[image: 18%PEI+1.5%EGDE+1%IPP]Fig.S105 Digital photograph of simulated rotten/pulverized silk fabric treated with 18% PEI + 1.5% PPEGDE + 1% IPP
[image: 18%PEI+2%EGDE+1%IPP]


Fig.S106 Digital photograph of simulated rotten/pulverized silk fabric treated with 18% PEI + 2% PPEGDE + 1% IPP
[image: 18%PEI+2.5%EGDE+1%IPP]


Fig.S107 Digital photograph of simulated rotten/pulverized silk fabric treated with 18% PEI + 2.5% PPEGDE + 1% IPP
[image: 18%PEI+3%EGDE+1%IPP]Fig.S108 Digital photograph of simulated rotten/pulverized silk fabric treated with 18% PEI + 3% PPEGDE + 1% IPP
[image: 18%PEI+3.5%EGDE+1%IPP]Fig.S109 Digital photograph of simulated rotten/pulverized silk fabric treated with 18% PEI + 3.5% PPEGDE + 1% IPP
[image: 18%PEI+4%EGDE+1%IPP]


Fig.S110 Digital photograph of simulated rotten/pulverized silk fabric treated with 18% PEI + 4% PPEGDE + 1% IPP
[image: 18%PEI+5%EGDE+1%IPP]


Fig.S111 Digital photograph of simulated rotten/pulverized silk fabric treated with 18% PEI + 4.5% PPEGDE + 1% IPP
[image: 18%PEI+4.5%EGDE+1%IPP]Fig.S112 Digital photograph of simulated rotten/pulverized silk fabric treated with 18% PEI + 5% PPEGDE + 1% IPP
[image: 20%PEI+0%EGDE+1%IPP]Fig.S113 Digital photograph of simulated rotten/pulverized silk fabric treated with 20% PEI + 0% PPEGDE + 1% IPP
[image: 20%PEI+0.5%EGDE+1%IPP]Fig.S114 Digital photograph of simulated rotten/pulverized silk fabric treated with 20% PEI + 0.5% PPEGDE + 1% IPP
[image: 20%PEI+1%EGDE+1%IPP]Fig.S115 Digital photograph of simulated rotten/pulverized silk fabric treated with 20% PEI + 1% PPEGDE + 1% IPP
[image: 20%PEI+1.5%EGDE+1%IPP]Fig.S116 Digital photograph of simulated rotten/pulverized silk fabric treated with 20% PEI + 1.5% PPEGDE + 1% IPP
[image: 20%PEI+2%EGDE+1%IPP]

Fig.S117 Digital photograph of simulated rotten/pulverized silk fabric treated with 20% PEI + 2% PPEGDE + 1% IPP
[image: 20%PEI+2.5%EGDE+1%IPP]


Fig.S118 Digital photograph of simulated rotten/pulverized silk fabric treated with 20% PEI + 2.5% PPEGDE + 1% IPP
[image: 20%PEI+3%EGDE+1%IPP]


Fig.S119 Digital photograph of simulated rotten/pulverized silk fabric treated with 20% PEI + 3% PPEGDE + 1% IPP
[image: 20%PEI+3.5%EGDE+1%IPP]


Fig.S120 Digital photograph of simulated rotten/pulverized silk fabric treated with 20% PEI + 3.5% PPEGDE + 1% IPP

[image: 20%PEI+4%EGDE+1%IPP]
Fig.S121 Digital photograph of simulated rotten/pulverized silk fabric treated with 20% PEI + 4% PPEGDE + 1% IPP

[image: 20%PEI+4.5%EGDE+1%IPP]
Fig.S122 Digital photograph of simulated rotten/pulverized silk fabric treated with 20% PEI + 4.5% PPEGDE + 1% IPP


[image: 20%PEI+5%EGDE+1%IPP]
Fig.S122 Digital photograph of simulated rotten/pulverized silk fabric treated with 20% PEI + 5% PPEGDE + 1% IPP


Table. S1 Stiffness tests of simulated rotten/pulverized silk fabrics with different treatments
	Sample
	Weight (g/m2)
	Stiffness (mN·cm)

	Original silk fabric
	65.20 
	7.86 

	
	
	

	
	
	

	Rotten/pulverized silk fabric
	58.00 
	10.35 

	
	
	

	
	
	

	0 wt% PEI + 0 wt% PPEGDE
	59.20 
	2.24 

	
	
	

	
	
	

	0 wt% PEI + 0.5 wt% PPEGDE
	60.20 
	2.95 

	
	
	

	
	
	

	0 wt% PEI + 1 wt% PPEGDE
	60.50 
	3.82 

	
	
	

	
	
	

	0 wt % PEI + 1.5 wt% PPEGDE
	60.70 
	5.24 

	
	
	

	
	
	

	0 wt% PEI + 2 wt% PPEGDE
	65.20 
	5.88 

	
	
	

	
	
	

	0 wt% PEI + 2.5 wt% PPEGDE
	65.32 
	6.17 

	
	
	

	
	
	

	0 wt% PEI + 3 wt% PPEGDE
	65.51 
	7.69 

	
	
	

	
	
	

	0 wt% PEI + 3.5 wt% PPEGDE
	84.00 
	10.60 

	
	
	

	
	
	

	0 wt% PEI + 4 wt% PPEGDE
	70.80 
	12.43 

	
	
	

	
	
	

	0 wt% PEI + 4.5 wt% PPEGDE
	71.10 
	15.71 

	
	
	

	
	
	

	0 wt% PEI + 5 wt% PPEGDE
	71.25 
	17.32 

	
	
	

	
	
	

	2 wt% PEI + 0 wt% PPEGDE
	56.00 
	2.56 

	
	
	

	
	
	

	2 wt% PEI + 0.5 wt% PPEGDE
	56.80 
	4.71 

	
	
	

	
	
	

	2 wt% PEI + 1 wt% PPEGDE
	61.60 
	4.93 

	
	
	

	
	
	

	2 wt% PEI + 1.5 wt% PPEGDE
	70.40 
	6.78 

	
	
	

	
	
	

	2 wt% PEI + 2 wt% PPEGDE
	74.00 
	7.69 

	
	
	

	
	
	

	2 wt% PEI + 2.5 wt% PPEGDE
	78.00 
	8.79 

	
	
	

	
	
	

	2 wt% PEI + 3 wt% PPEGDE
	84.80 
	10.16 

	
	
	

	
	
	

	2 wt% PEI + 3.5 wt% PPEGDE
	85.60 
	10.88 

	
	
	

	
	
	

	2 wt% PEI + 4 wt% PPEGDE
	87.20 
	16.46 

	
	
	

	
	
	

	2 wt% PEI + 4.5 wt% PPEGDE
	87.40 
	18.45 

	
	
	

	
	
	

	2 wt% PEI + 5 wt% PPEGDE
	87.50 
	18.86 

	
	
	

	
	
	

	4 wt% PEI + 0 wt% PPEGDE
	76.00 
	2.59 

	
	
	

	
	
	

	4 wt% PEI + 0.5 wt% PPEGDE
	77.60 
	3.09 

	
	
	

	
	
	

	4 wt% PEI + 1 wt% PPEGDE
	84.00 
	5.52 

	
	
	

	
	
	

	4 wt% PEI + 1.5 wt% PPEGDE
	95.60 
	6.82 

	
	
	

	
	
	

	4 wt% PEI + 2 wt% PPEGDE
	96.00 
	8.39 

	
	
	

	
	
	

	4 wt% PEI + 2.5 wt% PPEGDE
	96.20 
	8.73 

	
	
	

	
	
	

	4 wt% PEI + 3 wt% PPEGDE
	96.30 
	9.37 

	
	
	

	
	
	

	4 wt% PEI + 3.5 wt% PPEGDE
	112.00 
	13.97 

	
	
	

	
	
	

	4 wt% PEI + 4 wt% PPEGDE
	115.60 
	14.28 

	
	
	

	
	
	

	4 wt% PEI + 4.5 wt% PPEGDE
	117.30 
	15.22 

	
	
	

	
	
	

	4 wt% PEI + 5 wt% PPEGDE
	117.50 
	23.29 

	
	
	

	
	
	

	6 wt% PEI + 0 wt% PPEGDE
	78.40 
	5.12 

	
	
	

	
	
	

	6 wt% PEI + 0.5 wt% PPEGDE
	78.60 
	9.60 

	
	
	

	
	
	

	6 wt% PEI + 1 wt% PPEGDE
	80.40 
	16.95 

	
	
	

	
	
	

	6 wt% PEI + 1.5 wt% PPEGDE
	97.60 
	17.75 

	
	
	

	
	
	

	6 wt% PEI + 2 wt% PPEGDE
	98.80 
	19.27 

	
	
	

	
	
	

	6 wt% PEI + 2.5 wt% PPEGDE
	99.20 
	19.51 

	
	
	

	
	
	

	6 wt% PEI + 3 wt% PPEGDE
	101.30 
	20.44 

	
	
	

	
	
	

	6 wt% PEI + 3.5 wt% PPEGDE
	101.60 
	20.82 

	
	
	

	
	
	

	6 wt% PEI + 4 wt% PPEGDE
	101.80 
	45.00 

	
	
	

	
	
	

	6 wt% PEI + 4.5 wt% PPEGDE
	102.20 
	45.49 

	
	
	

	
	
	

	6 wt% PEI + 5 wt% PPEGDE
	110.40 
	48.98 

	
	
	

	
	
	

	8 wt% PEI + 0 wt% PPEGDE
	78.00 
	12.86 

	
	
	

	
	
	

	8 wt% PEI + 0.5 wt% PPEGDE
	79.60 
	14.14 

	
	
	

	
	
	

	8 wt% PEI + 1 wt% PPEGDEDE
	90.00 
	15.71 

	
	
	

	
	
	

	8 wt% PEI + 1.5 wt% PPEGDE
	93.20 
	16.32 

	
	
	

	
	
	

	8 wt% PEI + 2 wt% PPEGDE
	97.20 
	17.20 

	
	
	

	
	
	

	8 wt% PEI + 2.5 wt% PPEGDE
	98.30 
	18.56 

	
	
	

	
	
	

	8 wt% PEI + 3 wt% PPEGDE
	105.60 
	19.65 

	
	
	

	
	
	

	8 wt% PEI + 3.5 wt% PPEGDE
	105.80 
	28.63 

	
	
	

	
	
	

	8 wt% PEI + 4 wt% PPEGDE
	105.00 
	30.52 

	
	
	

	
	
	

	8 wt% PEI + 4.5 wt% PPEGDE
	105.30 
	32.64 

	
	
	

	
	
	

	8 wt% PEI + 5 wt% PPEGDE
	105.60 
	33.86 

	
	
	

	
	
	

	10 wt% PEI + 0 wt% PPEGDE
	96.00 
	7.69 

	
	
	

	
	
	

	10 wt% PEI + 0.5 wt% PPEGDE
	103.00 
	8.33 

	
	
	

	
	
	

	10 wt% PEI + 1wt%PPEGDE
	105.00 
	9.68 

	
	
	

	
	
	

	10 wt% PEI + 1.5 wt% PPEGDE
	107.00 
	11.25 

	
	
	

	
	
	

	10 wt% PEI + 2 wt% PPEGDE
	108.50 
	12.86 

	
	
	

	
	
	

	10 wt% PEI + 2.5 wt% PPEGDE
	109.20 
	13.85 

	
	
	

	
	
	

	10 wt% PEI + 3 wt% PPEGDE
	110.30 
	15.68 

	
	
	

	
	
	

	10 wt% PEI + 3.5 wt% PPEGDE
	111.60 
	22.10 

	
	
	

	
	
	

	10 wt% PEI + 4 wt% PPEGDE
	112.40 
	22.36 

	
	
	

	
	
	

	10 wt% PEI + 4.5 wt% PPEGDE
	113.80 
	23.81 

	
	
	

	
	
	

	10 wt% PEI + 5 wt% PPEGDE
	115.20 
	25.71 

	
	
	

	
	
	

	12 wt% PEI + 0 wt% PPEGDE
	82.00 
	8.79 

	
	
	

	
	
	

	12 wt% PEI + 0.5 wt% PPEGDE
	98.00 
	11.11 

	
	
	

	
	
	

	12 wt% PEI + 1 wt% PPEGDE
	103.00 
	14.91 

	
	
	

	
	
	

	12 wt% PEI + 1.5 wt% PPEGDE
	105.00 
	16.13 

	
	
	

	
	
	

	12 wt% PEI + 2 wt% PPEGDE
	107.00 
	20.20 

	
	
	

	
	
	

	12 wt% PEI + 2.5 wt% PPEGDE
	108.00 
	23.57 

	
	
	

	
	
	

	12 wt% PEI + 3 wt% PPEGDE
	112.00 
	24.96 

	
	
	

	
	
	

	12 wt% PEI + 3.5 wt% PPEGDE
	116.30 
	25.37 

	
	
	

	
	
	

	12 wt% PEI + 4 wt% PPEGDE
	118.90 
	29.79 

	
	
	

	
	
	

	12 wt% PEI + 4.5 wt% PPEGDE
	120.50 
	40.41 

	
	
	

	
	
	

	12 wt% PEI + 5 wt% PPEGDE
	124.10 
	42.79 

	
	
	

	
	
	

	14 wt% PEI + 0 wt% PPEGDE
	90.00 
	4.47 

	
	
	

	
	
	

	14 wt% PEI + 0.5 wt% PPEGDE
	91.00 
	4.53 

	
	
	

	
	
	

	14 wt% PEI + 1 wt% PPEGDE
	97.00 
	10.40 

	
	
	

	
	
	

	14 wt% PEI + 1.5 wt% PPEGDE
	102.00 
	11.11 

	
	
	

	
	
	

	14 wt% PEI + 2 wt% PPEGDE
	105.00 
	16.91 

	
	
	

	
	
	

	14 wt% PEI + 2.5 wt% PPEGDE
	108.00 
	18.02 

	
	
	

	
	
	

	14 wt% PEI + 3 wt% PPEGDE
	111.00 
	19.23 

	
	
	

	
	
	

	14 wt% PEI + 3.5 wt% PPEGDE
	112.00 
	23.58 

	
	
	

	
	
	

	14 wt% PEI + 4 wt% PPEGDE
	119.00 
	24.51 

	
	
	

	
	
	

	14 wt% PEI + 4.5wt% PPEGDE
	127.00 
	33.04 

	
	
	

	
	
	

	14 wt% PEI + 5 wt% PPEGDE
	130.00 
	65.00 

	
	
	

	
	
	

	16 wt% PEI + 0 wt% PPEGDE
	104.00 
	8.33 

	
	
	

	
	
	

	16 wt% PEI + 0.5 wt% PPEGDE
	106.00 
	12.53 

	
	
	

	
	
	

	16 wt% PEI + 1 wt% PPEGDE
	109.00 
	12.82 

	
	
	

	
	
	

	16 wt% PEI + 1.5 wt% PPEGDE
	112.00 
	14.14 

	
	
	

	
	
	

	16 wt% PEI + 2 wt% PPEGDE
	118.00 
	18.63 

	
	
	

	
	
	

	16 wt% PEI + 2.5 wt% PPEGDE
	119.00 
	21.99 

	
	
	

	
	
	

	16 wt% PEI + 3 wt% PPEGDE
	121.00 
	23.57 

	
	
	

	
	
	

	16 wt% PEI + 3.5 wt% PPEGDE
	122.00 
	23.81 

	
	
	

	
	
	

	16 wt% PEI + 4 wt % PPEGDE
	123.00 
	24.85 

	
	
	

	
	
	

	16 wt% PEI + 4.5 wt% PPEGDE
	125.00 
	33.16 

	
	
	

	
	
	

	16 wt% PEI + 5 wt% PPEGDE
	126.00 
	36.52 

	
	
	

	
	
	

	18 wt% PEI + 0 wt% PPEGDE
	95.00 
	24.92 

	
	
	

	
	
	

	18 wt% PEI + 0.5 wt% PPEGDE
	106.00 
	40.02 

	
	
	

	
	
	

	18 wt% PEI + 1 wt% PPEGDE
	125.00 
	40.21 

	
	
	

	
	
	

	18 wt% PEI + 1.5 wt% PPEGDE
	135.00 
	41.63 

	
	
	

	
	
	

	18 wt% PEI + 2 wt% PPEGDE
	136.00 
	43.00 

	
	
	

	
	
	

	18 wt% PEI + 2.5 wt% PPEGDE
	138.00 
	45.03 

	
	
	

	
	
	

	18 wt% PEI + 3 wt% PPEGDE
	139.00 
	45.99 

	
	
	

	
	
	

	18 wt% PEI + 3.5 wt% PPEGDE
	140.00 
	46.51 

	
	
	

	
	
	

	18 wt% PEI + 4 wt% PPEGDE
	142.00 
	46.52 

	
	
	

	
	
	

	18 wt% PEI + 4.5 wt% PPEGDE
	143.00 
	46.87 

	
	
	

	
	
	

	18 wt% PEI + 5 wt% PPEGDE
	150.00 
	46.98 

	
	
	

	
	
	

	20 wt% PEI + 0 wt% PPEGDE
	96.00 
	11.79 

	
	
	

	
	
	

	20 wt% PEI + 0.5 wt% PPEGDE
	102.00 
	12.50 

	
	
	

	
	
	

	20 wt% PEI + 1 wt% PPEGDE
	106.00 
	12.86 

	
	
	

	
	
	

	20 wt% PEI + 1.5 wt% PPEGDE
	110.00 
	14.29 

	
	
	

	
	
	

	20 wt% PEI + 2 wt% PPEGDE
	112.00 
	20.20 

	
	
	

	
	
	

	20 wt% PEI + 2.5 wt% PPEGDE
	114.00 
	20.30 

	
	
	

	
	
	

	20 wt% PEI + 3 wt% PPEGDE
	122.00 
	23.57 

	
	
	

	
	
	

	20 wt% PEI + 3.5 wt% PPEGDE
	123.00 
	31.43 

	
	
	

	
	
	

	20 wt% PEI + 4 wt% PPEGDE
	132.00 
	33.28 

	
	
	

	
	
	

	20 wt% PEI + 4.5 wt% PPEGDE
	133.00 
	45.07 

	
	
	

	
	
	

	20 wt% PEI + 5 wt% PPEGDE
	153.00 
	46.20 
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	∆L*
	∆a*
	∆b*
	∆E
	Average

	Rotten/pulverized silk fabric
	-3.85
	-0.99
	-2.92
	4.93
	4.86 ± 0.12

	
	-3.88
	-0.98
	-2.90
	4.94
	

	
	-3.87
	-0.98
	-2.51
	4.72
	

	0 wt% PEI + 0 wt% PPEGDE
	0.92
	-3.49
	-8.80
	9.51
	9.45 ± 0.06

	
	0.84
	-3.31
	-8.80
	9.44
	

	
	1.26
	-3.22
	-8.73
	9.39
	

	0 wt% PEI + 0.5 wt% PPEGDE
	1.72
	-3.06
	-9.24
	9.88
	9.89 ± 0.08

	
	1.38
	-2.98
	-9.41
	9.97
	

	
	1.59
	-3.14
	-9.17
	9.82
	

	0 wt% PEI + 1 wt% PPEGDE
	1.39
	-3.05
	-9.44
	10.02
	9.97 ± 0.04

	
	1.89
	-3.09
	-9.27
	9.95
	

	
	1.46
	-3.07
	-9.35
	9.94
	

	0 wt% PEI + 1.5 wt% PPEGDE
	1.45
	-3.07
	-9.39
	9.99
	10.02 ± 0.04

	
	1.74
	-3.22
	-9.37
	10.06
	

	
	1.51
	-3.08
	-9.40
	10.01
	

	0 wt% PEI + 2 wt% PPEGDE
	1.66
	-3.13
	-9.47
	10.11
	10.02 ± 0.09

	
	1.23
	-3.12
	-9.35
	9.94
	

	
	1.52
	-3.12
	-9.39
	10.01
	

	0 wt% PEI + 2.5 wt% PPEGDE
	1.72
	-3.17
	-9.41
	10.08
	10.09 ± 0.02

	
	1.53
	-3.04
	-9.53
	10.12
	

	
	1.59
	-3.06
	-9.47
	10.08
	

	0 wt % PEI + 3 wt% PPEGDE
	1.32
	-3.24
	-9.22
	9.86
	9.93 ± 0.07

	
	1.19
	-3.24
	-9.34
	9.99
	

	
	1.68
	-3.22
	-9.24
	9.93
	

	0 wt% PEI + 3.5 wt% PPEGDE
	1.95
	-3.31
	-9.26
	10.02
	10.16 ± 0.15

	
	2.11
	-3.18
	-9.40
	10.15
	

	
	2.25
	-3.13
	-9.57
	10.31
	

	0 wt% PEI + 4 wt% PPEGDE
	2.10
	-3.18
	-9.64
	10.36
	10.35 ± 0.04

	
	2.18
	-3.21
	-9.64
	10.39
	

	
	1.96
	-3.18
	-9.61
	10.31
	

	0 wt% PEI + 4.5 wt% PPEGDE
	2.21
	-3.21
	-9.68
	10.43
	10.48 ± 0.06

	
	2.26
	-3.17
	-9.80
	10.54
	

	
	2.12
	-3.17
	-9.75
	10.47
	

	0 wt% PEI + 5 wt% PPEGDE
	1.79
	-3.29
	-9.75
	10.45
	10.47 ± 0.02

	
	1.96
	-3.29
	-9.74
	10.47
	

	
	2.11
	-3.31
	-9.73
	10.49
	

	2 wt% PEI + 0 wt% PPEGDE
	-1.73
	-2.91
	-2.41
	4.16
	4.17 ± 0.02

	
	-1.84
	-2.84
	-2.40
	4.15
	

	
	-1.51
	-2.96
	-2.56
	4.19
	

	2 wt% PEI + 0.5 wt% PPEGDE
	-1.10
	-3.00
	-2.42
	4.01
	4.00 ± 0.01

	
	-1.81
	-2.53
	-2.49
	3.99
	

	
	-1.29
	-2.90
	-2.41
	3.99
	

	2 wt% PEI + 1 wt% PPEGDE
	-0.98
	-2.89
	-2.70
	4.07
	4.05 ± 0.03

	
	-1.32
	-2.94
	-2.39
	4.01
	

	
	-1.03
	-2.81
	-2.75
	4.06
	

	2 wt% PEI + 1.5 wt% PPEGDE
	-1.68
	-2.67
	-2.68
	4.14
	4.17 ± 0.03

	
	-2.32
	-2.55
	-2.36
	4.17
	

	
	-1.75
	-2.72
	-2.67
	4.20
	

	2 wt% PEI + 2 wt% PPEGDE
	-1.39
	-2.90
	-2.80
	4.27
	4.27 ± 0.01

	
	-0.36
	-3.04
	-3.03
	4.31
	

	
	-1.47
	-2.98
	-2.62
	4:24
	

	2 wt% PEI + 2.5 wt% PPEGDE
	0.38
	-3.63
	-3.55
	4.24
	4.26 ± 0.05

	
	0.28
	-3.82
	-3.48
	4.25
	

	
	-0.25
	-3.65
	-3.57
	4.29
	

	2 wt% PEI + 3 wt% PPEGDE
	-2.21
	-2.81
	-2.41
	4.31
	4.33 ± 0.03

	
	-1.97
	-3.02
	-2.47
	4.37
	

	
	-2.52
	-2.61
	-2.32
	4.31
	

	2 wt% PEI + 3.5 wt % PPEGDE
	-2.33
	-2.67
	-3.05
	4.68
	4.69 ± 0.02

	
	-3.16
	-2.54
	-2.40
	4.72
	

	
	-2.38
	-2.66
	-3.03
	4.68
	

	2 wt% PEI + 4 wt% PPEGDE
	-0.33
	-3.2
	-4.58
	5.58
	5.54 ± 0.05

	
	-0.80
	-3.16
	-4.42
	5.49
	

	
	-0.18
	-3.39
	-4.40
	5.56
	

	2 wt% PEI + 4.5 wt% PPEGDE
	-2.00
	-2.80
	-2.95
	4.41 
	4.36 ± 0.03

	
	-1.73
	-2.66
	-3.03
	4.38
	

	
	-2.27
	-2.29
	-2.91
	4.34
	

	2 wt% PEI + 5 wt% PPEGDE
	-1.10
	-2.73
	-2.81
	4.07
	4.11 ± 0.04

	
	-0.36
	-2.82
	-3.02
	4.14
	

	
	-1.34
	-2.83
	-2.88
	4.12
	

	4 wt% PEI + 0 wt% PPEGDE
	-3.03
	-3.05
	-1.05
	4.43
	4.36 ± 0.06

	
	-2.86
	-3.09
	-1.01
	4.33
	

	
	-2.86
	-3.09
	-1.03
	4.33
	

	4 wt% PEI + 0.5 wt% PPEGDE
	-2.99
	-2.97
	-1.20
	4.38
	4.37 ± 0.01

	
	-2.94
	-2.92
	-1.39
	4.37
	

	
	-2.27
	-3.17
	-1.97
	4.37
	

	4 wt% PEI + 1 wt% PPEGDE
	-2.24
	-3.15
	-1.32
	4.08
	4.10 ± 0.04

	
	-2.33
	-3.25
	-1.10
	4.15
	

	
	-1.95
	-3.19
	-1.60
	4.07
	

	4 wt% PEI + 1.5 wt% PPEGDE
	-0.18
	-3.97
	-3.70
	5.43
	5.43 ± 0.01

	
	-0.21
	-3.98
	-3.68
	5.42
	

	
	-1.07
	-3.53
	-3.99
	5.44
	

	4 wt% PEI + 2 wt% PPEGDE
	-0.76
	-3.67
	-4.03
	5.51
	5.53 ± 0.02

	
	-0.41
	-3.70
	-4.09
	5.53
	

	
	-0.4
	-3.67
	-4.15
	5.55
	

	4 wt % PEI + 2.5 wt % PPEGDE
	-1.27
	-3.73
	-3.94
	5.57
	5.60 ± 0.04

	
	-1.71
	-3.62
	-3.91
	5.60
	

	
	-1.04
	-3.71
	-4.12
	5.64
	

	4 wt% PEI + 3 wt% PPEGDE
	-3.28
	-3.29
	-3.29
	5.65
	5.66 ± 0.01

	
	-3.18
	-3.26
	-3.35
	5.65
	

	
	-3.18
	-3.26
	-3.37
	5.67
	

	4 wt% PEI + 3.5 wt% PPEGDE
	-1.75
	-3.46
	-3.20
	5.03
	5.04 ± 0.02

	
	-2.30
	-3.37
	-2.99
	5.06
	

	
	-1.75
	-3.48
	-3.18
	5.03
	

	4 wt% PEI + 4 wt% PPEGDE
	-2.35
	-3.34
	-3.43
	5.33
	5.31 ± 0.02

	
	-2.37
	-3.48
	-3.27
	5.30
	

	
	-2.54
	-3.54
	-3.01
	5.30
	

	4 wt% PEI + 4.5 wt% PPEGDE
	-1.28
	-3.83
	-3.63
	5.43
	5.45 ± 0.02

	
	-1.76
	-3.88
	-3.41
	5.46
	

	
	-1.73
	-3.89
	-3.41
	5.45
	

	4 wt% PEI + 5 wt% PPEGDE
	-1.06
	-3.98
	-3.57
	5.45
	5.44 ± 0.01

	
	-1.25
	-4.09
	-3.36
	5.44
	

	
	-1.03
	-3.69
	-3.56
	5.44
	

	6 wt% PEI + 0 wt% PPEGDE
	-1.87
	-3.68
	-3.61
	5.49
	5.50 ± 0.01

	
	-1.20
	-3.78
	-3.82
	5.51
	

	
	-0.92
	-3.82
	-3.85
	5.50
	

	6 wt% PEI + 0.5 wt% PPEGDE
	-0.33
	-3.64
	-4.23
	5.59
	5.57 ± 0.02

	
	-0.10
	-3.70
	-4.17
	5.57
	

	
	-0.40
	-3.61
	-4.21
	5.56
	

	6 wt% PEI + 1 wt% PPEGDE
	-0.24
	-3.57
	-4.40
	5.67
	5.65 ± 0.03

	
	-0.38
	-3.57
	-4.36
	5.65
	

	
	-0.51
	-3.50
	-4.37
	5.62
	

	6 wt%PEI + 1.5 wt% PPEGDE
	-0.62
	-3.67
	-4.32
	5.70
	5.69 ± 0.02

	
	-0.59
	-3.66
	-4.33
	5.70
	

	
	-0.57
	-3.64
	-4.31
	5.67
	

	6 wt% PEI + 2 wt% PPEGDE
	-0.59
	-3.84
	-4.26
	5.77
	5.75 ± 0.02

	
	-1.29
	-3.50
	-4.39
	5.76
	

	
	-1.28
	-3.48
	-4.37
	5.73
	

	6 wt% PEI + 2.5 wt% PPEGDE
	-0.13
	-3.82
	-4.38
	5.82
	5.81 ± 0.01

	
	-0.61
	-3.77
	-4.36
	5.80
	

	
	-1.30
	-3.48
	-4.49
	5.82
	

	6 wt% PEI + 3 wt% PPEGDE
	-0.68
	-3.83
	-4.34
	5.83
	5.84 ± 0.01

	
	-0.85
	-3.85
	-4.33
	5.85
	

	
	-1.10
	-3.83
	-4.29
	5.85
	

	6 wt% PEI + 3.5 wt% PPEGDE
	-2.22
	-3.54
	-4.16
	5.90
	5.88 ± 0.03

	
	-2.69
	-3.46
	-3.88
	5.85
	

	
	-1.60
	-3.63
	-4.37
	5.90
	

	6 wt% PEI + 4 wt% PPEGDE
	-3.29
	-3.24
	-3.39
	5.91
	5.92 ± 0.04

	
	-3.31
	-3.18
	-3.69
	5.89
	

	
	-2.50
	-3.21
	-4.36
	5.97
	

	6 wt% PEI + 4.5 wt% PPEGDE
	-0.77
	-3.79
	-3.92
	5.51
	5.51 ± 0.01

	
	-0.78
	-3.82
	-3.89
	5.51
	

	
	-1.29
	-3.67
	-3.88
	5.50
	

	6 wt% PEI + 5 wt% PPEGDE
	-1.94
	-3.43
	-3.30
	5.14
	5.12 ± 0.02

	
	-1.27
	-3.59
	-3.42
	5.11
	

	
	-1.31
	-3.61
	-3.40
	5.12
	

	8 wt% PEI + 0 wt% PPEGDE
	-1.71
	-3.43
	-4.34
	5.79
	5.80 ± 0.01

	
	-1.76
	-3.47
	-4.31
	5.81
	

	
	-1.68
	-3.73
	-4.43
	5.80
	

	8 wt% PEI + 0.5 wt% PPEGDE
	-1.58
	-3.77
	-4.23
	5.88
	5.88 ± 0.02

	
	-1.57
	-3.64
	-4.37
	5.90
	

	
	-1.58
	-3.75
	-4.24
	5.87
	

	8 wt% PEI + 1 wt% PPEGDE
	-1.41
	-3.81
	-4.35
	5.95
	5.94 ± 0.01

	
	-1.42
	-3.62
	-4.51
	5.95
	

	
	-1.37
	-3.35
	-4.69
	5.93
	

	8 wt% PEI + 1.5 wt% PPEGDE
	-1.62
	-3.65
	-4.16
	5.77
	5.77 ± 0.02

	
	-1.89
	-3.54
	-4.16
	5.78
	

	
	-1.61
	-3.67
	-4.13
	5.75
	

	8 wt% PEI + 2 wt% PPEGDE
	-1.60
	-3.62
	-4.29
	5.84
	5.85±0.02

	
	-1.51
	-3.62
	-4.32
	5.84
	

	
	-1.90
	-3.54
	-4.30
	5.88
	

	8 wt% PEI + 2.5 wt% PPEGDE
	-1.25
	3.96
	-4.33
	6.00
	6.01 ± 0.03

	
	-1.60
	-3.99
	-4.27
	6.05
	

	
	-1.22
	-3.95
	-4.33
	5.99
	

	8 wt% PEI + 3 wt% PPEGDE
	-1.77
	-3.81
	-4.65
	6.27
	6.26 ± 0.01

	
	-1.92
	-3.81
	-4.56
	6.25
	

	
	-1.91
	-3.80
	-4.58
	6.25
	

	8 wt% PEI + 3.5 wt% PPEGDE
	-4.34
	-3.34
	-3.11
	6.29
	6.28 ± 0.01

	
	-4.28
	-3.36
	-3.14
	6.28
	

	
	-4.27
	-3.36
	-3.14
	6.27
	

	8 wt% PEI + 4 wt% PPEGDE
	-1.57
	-3.77
	-4.22
	5.88
	5.88 ± 0.00

	
	-1.55
	-3.77
	-4.23
	5.88
	

	
	-1.55
	-3.78
	-4.23
	5.88
	

	8 wt% PEI + 4.5 wt% PPEGDE
	-0.44
	-4.11
	-4.31
	5.97
	5.98 ± 0.01

	
	-0.42
	-4.11
	-4.33
	5.98
	

	
	-0.42
	-4.11
	-4.32
	5.98
	

	8 wt% PEI + 5 wt% PPEGDE
	-1.89
	-3.89
	-4.22
	6.05
	6.04 ± 0.02

	
	-1.87
	-3.89
	-4.23
	6.05
	

	
	-1.67
	-3.82
	-4.33
	6.01
	

	10 wt% PEI + 0 wt% PPEGDE
	-2.77
	-3.28
	-3.80
	5.73
	5.73 ± 0.01

	
	-3.16
	-3.25
	-3.51
	5.74
	

	
	-3.10
	-3.26
	-3.53
	5.72
	

	10 wt% PEI + 0.5 wt% PPEGDE
	-3.74
	-3.32
	-3.75
	6.25
	6.24 ± 0.01

	
	-3.69
	-3.33
	-3.76
	6.23
	

	
	-3.67
	-3.33
	-3.76
	6.23
	

	10 wt% PEI + 1 wt% PPEGDE
	-2.70
	-3.34
	-4.09
	5.93
	5.92 ± 0.01

	
	-2.66
	-3.34
	-4.09
	5.92
	

	
	-2.64
	-3.35
	-4.10
	5.92
	

	10 wt% PEI + 1.5 wt% PPEGDE
	-3.27
	-3.40
	-3.60
	5.94
	5.93 ± 0.01

	
	-3.22
	-3.41
	-3.62
	5.93
	

	
	-3.19
	-3.42
	-3.63
	5.92
	

	10 wt% PEI + 2 wt% PPEGDE
	-3.98
	-3.20
	-3.12
	5.99
	5.97 ± 0.02

	
	-3.90
	-3.29
	-3.11
	5.97
	

	
	-3.84
	-3.30
	-3.12
	5.95
	

	10 wt% PEI + 2.5 wt% PPEGDE
	-3.84
	-3.18
	-3.45
	6.07
	6.06 ± 0.01

	
	-3.82
	-3.18
	-3.46
	6.06
	

	
	-3.81
	-3.19
	-3.46
	6.06
	

	10 wt% PEI + 3 wt% PPEGDE
	-3.98
	-3.59
	-2.84
	6.07
	6.06 ± 0.01

	
	-3.96
	-3.60
	-2.85
	6.06
	

	
	-3.95
	-3.60
	-2.82
	6.05
	

	10 wt% PEI + 3.5 wt% PPEGDE
	-3.60
	-3.95
	-3.27
	6.27
	6.24 ± 0.03

	
	-3.48
	-3.97
	-3.31
	6.23
	

	
	-3.44
	-3.98
	-3.32
	6.22
	

	10 wt% PEI + 4 wt% PPEGDE
	-4.28
	-3.43
	-3.04
	6.27
	6.28 ± 0.01

	
	-4.31
	-3.42
	-3.04
	6.29
	

	
	-4.28
	-3.43
	-3.04
	6.27
	

	10 wt%PEI + 4.5 wt% PPEGDE
	-3.92
	-3.73
	-3.26
	6.32
	6.30 ± 0.02

	
	-3.82
	-3.75
	-3.29
	6.29
	

	
	-3.80
	-3.75
	-3.30
	6.28
	

	10 wt% PEI + 5 wt% PPEGDE
	-3.81
	-4.28
	-2.65
	6.32
	6.30 ± 0.02

	
	-3.45
	-4.43
	-2.85
	6.30
	

	
	-3.43
	-4.43
	-2.86
	6.29
	

	12 wt% PEI + 0 wt% PPEGDE
	-3.41
	-3.09
	-3.33
	5.68
	5.64 ± 0.03

	
	-3.19
	-3.14
	-3.42
	5.63
	

	
	-3.16
	-3.14
	-3.42
	5.62
	

	12 wt% PEI + 0.5 wt% PPEGDE
	-3.68
	-3.11
	-3.16
	5.76
	5.71 ± 0.04

	
	-3.50
	-3.20
	-3.20
	5.69
	

	
	-3.48
	-3.15
	-3.21
	5.68
	

	12 wt% PEI + 1 wt% PPEGDE
	-4.11
	-3.05
	-2.83
	5.68
	5.71 ± 0.06

	
	-3.75
	-3.11
	-2.92
	5.68
	

	
	-3.72
	-3.10
	-3.16
	5.78
	

	12 wt% PEI + 1.5 wt% PPEGDE
	-3.04
	-3.27
	-3.55
	5.70
	5.73 ± 0.03

	
	-3.20
	-3.21
	-3.54
	5.75
	

	
	-3.06
	-3.24
	-3.61
	5.74
	

	12 wt% PEI + 2 wt% PPEGDE
	-3.41
	-3.16
	-3.49
	5.81
	5.77 ± 0.03

	
	-3.21
	-3.19
	-3.55
	5.75
	

	
	-3.19
	-3.19
	-3.56
	5.75
	

	12 wt% PEI + 2.5 wt% PPEGDE
	-3.74
	-3.34
	-2.99
	5.84
	5.80 ± 0.04

	
	-3.57
	-3.38
	-3.03
	5.78
	

	
	-3.56
	-3.38
	-3.04
	5.77
	

	12 wt% PEI + 3 wt% PPEGDE
	-3.49
	-2.91
	-3.60
	5.80
	5.80 ± 0.01

	
	-3.19
	-3.04
	-3.77
	5.80
	

	
	-3.57
	-3.02
	-3.42
	5.79
	

	12 wt% PEI + 3.5 wt% PPEGDE
	-3.20
	-3.31
	-3.78
	5.95
	5.92 ± 0.03

	
	-3.01
	-3.34
	-3.83
	5.90
	

	
	-2.99
	-3.34
	-3.84
	5.90
	

	12 wt% PEI + 4 wt% PPEGDE
	-2.36
	-3.12
	-4.21
	5.74
	5.74 ± 0.00

	
	-2.30
	-3.13
	-4.22
	5.74
	

	
	-2.30
	-3.13
	-4.23
	5.74
	

	12% PEI + 4.5 wt% PPEGDE
	-3.29
	-2.96
	-3.92
	5.91
	5.87 ± 0.03

	
	-3.09
	-3.02
	-3.95
	5.85
	

	
	-3.08
	-3.02
	-3.95
	5.85
	

	12 wt% PEI + 5 wt% PPEGDE
	-2.92
	-3.06
	-3.91
	5.76
	5.74 ± 0.02

	
	-2.77
	-3.09
	-3.96
	5.73
	

	
	-2.76
	-3.09
	-3.96
	5.73
	

	14 wt% PEI + 0 wt% PPEGDE
	-2.61
	-3.06
	-3.83
	5.56
	5.55 ± 0.01

	
	-2.58
	-3.07
	-3.84
	5.55
	

	
	-2.57
	-3.07
	-3.84
	5.55
	

	14 wt% PEI + 0.5 wt% PPEGDE
	-3.72
	-3.29
	-2.70
	5.65
	5.64 ± 0.01

	
	-3.70
	-3.29
	-2.70
	5.64
	

	
	-3.69
	-3.29
	-2.71
	5.64
	

	14 wt% PEI + 1%PPEGDE
	-3.70
	-3.16
	-3.12
	5.78
	5.75 ± 0.03

	
	-3.56
	-3.18
	-3.17
	5.74
	

	
	-3.65
	-3.19
	-3.18
	5.73
	

	14 wt% PEI + 1.5 wt% PPEGDE
	-4.04
	-3.10
	-2.94
	5.88
	5.87 ± 0.01

	
	-3.94
	-3.13
	-3.01
	5.86
	

	
	-3.93
	-3.13
	-3.01
	5.86
	

	14 wt% PEI + 2 wt% PPEGDE
	-4.06
	-2.96
	-3.15
	5.93
	5.89 ± 0.03

	
	-3.96
	-2.97
	-3.16
	5.87
	

	
	-3.96
	-2.97
	-3.16
	5.87
	

	14 wt% PEI + 2.5 wt% PPEGDE
	-4.29
	-3.12
	-2.71
	5.96
	5.92 ± 0.03

	
	-4.18
	-3.14
	-2.73
	5.90
	

	
	-4.17
	-3.15
	-2.73
	5.90
	

	14 wt% PEI + 3 wt% PPEGDE
	-4.58
	-3.14
	-2.29
	6.01
	5.99 ± 0.02

	
	-4.54
	-3.14
	-2.29
	5.98
	

	
	-4.54
	-3.14
	-2.29
	5.98
	

	14 wt% PEI + 3.5 wt% PPEGDE
	-4.50
	-3.17
	-2.70
	6.13
	6.08 ± 0.04

	
	-4.38
	-3.20
	-2.71
	6.06
	

	
	-4.37
	-3.19
	-2.72
	6.06
	

	14 wt% PEI + 4 wt% PPEGDE
	-4.40
	-3.26
	-2.77
	6.14
	6.13 ± 0.01

	
	-4.35
	-3.27
	-2.79
	6.12
	

	
	-4.34
	-3.27
	-2.80
	6.12
	

	14 wt% PEI + 4.5 wt% PPEGDE 
	-4.76
	-3.15
	-2.27
	6.15
	6.08 ± 0.06

	
	-4.58
	-3.20
	-2.32
	6.05
	

	
	-4.57
	-3.20
	-2.33
	6.05
	

	14 wt% PEI+5 wt% PPEGDE
	-4.66
	-3.22
	-2.68
	6.27
	6.23 ± 0.03

	
	-4.58
	-3.24
	-2.69
	6.22
	

	
	-4.57
	-3.24
	-2.69
	6.21
	

	16 wt% PEI + 0 wt% PPEGDE
	-2.69
	-2.97
	-3.32
	5.20
	5.19 ± 0.01

	
	-2.59
	-2.99
	-3.36
	5.19
	

	
	-2.58
	-2.99
	-3.36
	5.18
	

	16 wt% PEI + 0.5 wt% PPEGDE
	-3.72
	-2.73
	-2.48
	5.24
	5.21 ± 0.03

	
	-3.62
	-2.76
	-2.52
	5.20
	

	
	-3.61
	-2.76
	-2.52
	5.19
	

	16 wt% PEI + 1 wt% PPEGDE
	-3.01
	-3.06
	-3.01
	5.24
	5.23 ± 0.01

	
	-3.00
	-3.06
	-3.00
	5.23
	

	
	-3.00
	-3.06
	-3.00
	5.23
	

	16 wt% PEI + 1.5 wt% PPEGDE
	-3.13
	-2.92
	-3.17
	5.33
	5.31 ± 0.02

	
	-3.01
	-2.95
	-3.21
	5.30
	

	
	-3.01
	-2.95
	-3.21
	5.29
	

	16 wt% PEI + 2 wt% PPEGDE
	-2.93
	-3.09
	-3.33
	5.40
	5.39 ± 0.01

	
	-2.88
	-3.10
	-3.34
	5.39
	

	
	-2.87
	-3.10
	-3.34
	5.38
	

	16 wt% PEI + 2.5 wt% PPEGDE
	-3.44
	-3.00
	-3.05
	5.49
	5.48 ± 0.01

	
	-3.40
	-3.00
	-3.07
	5.47
	

	
	-3.40
	-3.01
	-3.07
	5.47
	

	16 wt% PEI + 3 wt% PPEGDE
	-4.11
	-2.98
	-2.49
	5.660
	5.63 ± 0.05

	
	-4.11
	-2.98
	-2.49
	5.66
	

	
	-3.95
	-3.01
	-2.53
	5.58
	

	16 wt% PEI + 3.5 wt% PPEGDE
	-4.52
	-3.01
	-1.95
	5.77
	5.74 ± 0.03

	
	-4.38
	-3.05
	-2.04
	5.72
	

	
	-4.38
	-3.05
	-2.05
	5.72
	

	16 wt% PEI + 4 wt% PPEGDE
	-3.60
	-2.98
	-3.39
	5.77
	5.74 ± 0.03

	
	-3.99
	-2.89
	-2.94
	5.74
	

	
	-3.95
	-2.90
	-2.96
	5.72
	

	16 wt% PEI + 4.5 wt% PPEGDE
	-3.89
	-3.12
	-3.30
	5.98
	5.95 ± 0.02

	
	-3.80
	-3.14
	-3.32
	5.94
	

	
	-3.79
	-3.14
	-3.32
	5.94
	

	16 wt% PEI + 5 wt% PPEGDE
	-4.76
	-3.02
	-3.16
	6.46
	6.45 ± 0.01

	
	-4.72
	-3.02
	-3.17
	6.44
	

	
	-4.71
	-3.03
	-3.17
	6.44
	

	18 wt% PEI + 0 wt% PPEGDE
	-4.60
	-2.94
	-1.71
	5.72
	5.68 ± 0.03

	
	-4.50
	-2.98
	-1.72
	5.66
	

	
	-4.49
	-2.98
	-1.72
	5.66
	

	18 wt% PEI + 0.5 wt% PPEGDE
	-5.17
	-3.02
	-1.49
	6.17
	6.15 ± 0.02

	
	-5.13
	-3.03
	-1.49
	6.14
	

	
	-5.12
	-3.04
	-1.50
	6.14
	

	18 wt% PEI+ 1 wt% PPEGDE
	-5.39
	-3.02
	-0.99
	6.25
	6.18 ± 0.06

	
	-5.24
	-3.05
	-1.04
	6.15
	

	
	-5.23
	-3.05
	-1.04
	6.14
	

	18 wt% PEI +1.5 wt% PPEGDE
	-5.24
	-2.71
	-1.89
	6.20
	6.20 ± 0.02

	
	-5.22
	-2.68
	-1.96
	6.19
	

	
	-5.13
	-2.94
	-1.93
	6.22
	

	18 wt% PEI + 2 wt% PPEGDE
	-5.15
	-2.96
	-2.30
	6.37
	6.36 ± 0.01

	
	-5.12
	-2.96
	-2.30
	6.35
	

	
	-5.12
	-2.96
	-2.30
	6.35
	

	18 wt% PEI + 2.5 wt% PPEGDE
	-5.78
	-3.38
	1.19
	6.80
	6.70 ± 0.08

	
	-5.60
	-3.41
	1.14
	6.66
	

	
	-5.59
	-3.41
	1.14
	6.65
	

	18 wt% PEI + 3 wt% PPEGDE
	-6.91
	-3.54
	3.98
	8.73
	8.75 ± 0.02

	
	-6.95
	-3.54
	3.99
	8.76
	

	
	-6.93
	-3.54
	3.98
	8.75
	

	18 wt% PEI + 3.5 wt% PPEGDE
	-5.28
	-3.64
	3.13
	7.14
	7.05 ± 0.08

	
	-5.09
	-3.68
	3.11
	7.01
	

	
	-5.08
	-3.68
	3.11
	6.99
	

	18 wt% PEI + 4 wt% PPEGDE
	-5.20
	-3.97
	2.97
	7.19
	7.14 ± 0.04

	
	-5.11
	-3.98
	2.96
	7.12
	

	
	-5.10
	-3.98
	2.96
	7.12
	

	18 wt% PEI + 4.5 wt% PPEGDE
	-5.79
	-3.78
	2.28
	7.28
	7.17 ± 0.10

	
	-5.57
	-3.82
	2.23
	7.11
	

	
	-5.56
	-3.82
	2.23
	7.11
	

	18 % PEI + 5 wt% PPEGDE
	-5.00
	-4.50
	5.62
	8.76
	8.76 ± 0.00

	
	-4.99
	-4.50
	5.62
	8.76
	

	
	-4.99
	-4.50
	5.62
	8.76
	

	20 wt% PEI + 0 wt% PPEGDE
	-5.03
	-2.69
	-0.48
	5.72
	5.74 ± 0.02

	
	-5.07
	-2.69
	-0.48
	5.76
	

	
	-5.04
	-2.69
	-0.48
	5.74
	

	20 wt% PEI + 0.5 wt% PPEGDE
	-4.78
	-2.72
	-0.89
	5.57
	5.51 ± 0.05

	
	-4.67
	-2.74
	-0.91
	5.49
	

	
	-4.66
	-2.74
	-0.91
	5.48
	

	20 wt% PEI + 1 wt% PPEGDE
	-5.05
	-2.73
	-0.48
	5.76
	5.61 ± 0.13

	
	-4.74
	-2.83
	-0.54
	5.55
	

	
	-4.71
	-2.84
	-0.54
	5.52
	

	20 wt% PEI + 1.5 wt% PPEGDE
	-5.09
	-2.48
	-1.45
	5.85
	5.70 ± 0.13

	
	-4.79
	-2.53
	-1.54
	5.63
	

	
	-4.76
	-2.53
	-1.55
	5.61
	

	20 wt% PEI + 2 wt% PPEGDE
	-4.95
	-2.51
	-1.85
	5.85
	5.77 ± 0.07

	
	-4.77
	-2.55
	-1.91
	5.74
	

	
	-4.75
	-2.56
	-1.92
	5.73
	

	20 wt% PEI + 2.5 wt% PPEGDE
	-5.98
	-3.41
	0.98
	6.47
	6.23 ± 0.06

	
	-5.73
	-3.43
	1.15
	6.21
	

	
	-5.67
	-3.44
	0.85
	6.01
	

	20 wt% PEI + 3 wt% PPEGDE
	-5.96
	-2.85
	1.25
	6.72
	6.47 ± 0.27

	
	-5.71
	-2.90
	1.19
	6.51
	

	
	-5.69
	-2.90
	1.18
	6.19
	

	20 wt% PEI+ 3.5 wt% PPEGDE
	-5.49
	-2.95
	0.58
	6.26
	6.10 ± 0.14

	
	-5.20
	-3.01
	0.53
	6.03
	

	
	-5.18
	-3.01
	0.52
	6.01
	

	20 wt% PEI + 4 wt% PPEGDE
	-5.26
	-3.25
	0.70
	6.22
	6.12 ± 0.09

	
	-5.05
	-3.28
	0.69
	6.07
	

	
	-5.04
	-3.28
	0.69
	6.06
	

	20 wt% PEI + 4.5 wt% PPEGDE
	-5.57
	-2.79
	-0.43
	6.24
	6.22 ± 0.08

	
	-5.62
	-2.73
	-0.76
	6.29
	

	
	-5.43
	-2.75
	-0.80
	6.14
	

	20 wt% PEI + 5 wt% PPEGDE
	-5.69
	-2.78
	0.05
	6.33
	6.31 ± 0.05

	
	-5.56
	-2.46
	-1.48
	6.25
	

	
	-5.61
	-2.46
	-1.64
	6.34
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[image: ]Fig.S123 Tensile stress-strain curves of original silk fabric (3 replicates)
[image: ]Fig.S124 Tensile stress-strain curves of rotten/pulverized silk fabric (3 replicates)
[image: ]Fig.S125 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 0%PEI+0%PPEGDE+1% IPP (3 replicates)
[bookmark: _Hlk160439493][image: ]Fig.S126 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 0%PEI+0.5%PPEGDE+1% IPP (3 replicates)

[image: ]Fig.S127 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 0%PEI+1%PPEGDE+1% IPP (3 replicates)
[bookmark: _Hlk160439658]Fig.S128 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 0%PEI+1.5%PPEGDE+1% IPP (3 replicates[image: ])
Fig.S129 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 0%PEI+2%PPEGDE+1% IPP (3 replicates[image: ])
Fig.S130 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 0%PEI+2.5%PPEGDE+1% IPP (3 replicates[image: ])
[bookmark: _Hlk160440149]Fig.S131 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 0%PEI+3%PPEGDE+1% IPP (3 replicates[image: ])
[image: ]Fig.S132 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 0%PEI+3.5%PPEGDE+1% IPP (3 replicates) 
[bookmark: _Hlk160440252]Fig.S133 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 0%PEI+4%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S134 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 0%PEI+4.5%PPEGDE+1% IPP (3 replicates)[image: ]
[bookmark: _Hlk160440403]Fig.S135 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 0%PEI+5%PPEGDE+1% IPP (3 replicates)[image: ]
[bookmark: _Hlk160440471]Fig.S136 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 2%PEI+0%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S137 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 2%PEI+0.5%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S138 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 2%PEI+1%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S139 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 2%PEI+1.5%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S140 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 2%PEI+2%PPEGDE+1% IPP (3 replicates)[image: ]
[image: ]
Fig.S141 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 2%PEI+2.5%PPEGDE+1% IPP (3 replicates)
[image: ]Fig.S142 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 2%PEI+3%PPEGDE+1% IPP (3 replicates)
Fig.S143 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 2%PEI+3.5%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S144 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 2%PEI+4%PPEGDE+1% IPP (3 replicates)[image: ]
[image: ]
Fig.S145 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 2%PEI+4.5%PPEGDE+1% IPP (3 replicates)
[bookmark: _Hlk160442221][image: ]Fig.S146 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 2%PEI+5%PPEGDE+1% IPP (3 replicates)

Fig.S147 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 4%PEI+0%PPEGDE+1% IPP (3 replicates) [image: ]
Fig.S148 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 4%PEI+0.5%PPEGDE+1% IPP (3 replicates) [image: ]
Fig.S149 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 4%PEI+1%PPEGDE+1% IPP (3 replicates)[image: ]
[image: ]Fig.S150 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 4%PEI+1.5%PPEGDE+1% IPP (3 replicates)
[image: ]Fig.S151 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 4%PEI+2%PPEGDE+1% IPP (3 replicates)
[image: ]Fig.S152 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 4%PEI+2.5%PPEGDE+1% IPP (3 replicates)
Fig.S153 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 4%PEI+3%PPEGDE+1% IPP (3 replicates) [image: ]

Fig.S154 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 4%PEI+3.5%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S155 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 4%PEI+4%PPEGDE+1% IPP (3 replicates)[image: ]
[image: ]
Fig.S156 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 4%PEI+4.5%PPEGDE+1% IPP (3 replicates)
[image: ]
Fig.S157 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 4%PEI+5%PPEGDE+1% IPP (3 replicates)
[image: ]Fig.S158 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 6%PEI+0%PPEGDE+1% IPP (3 replicates)
Fig.S159 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 6%PEI+0.5%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S160 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 6%PEI+1%PPEGDE+1% IPP (3 replicates)[image: ]
[bookmark: _Hlk160443626]Fig.S161 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 6%PEI+1.5%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S162 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 6%PEI+2%PPEGDE+1% IPP (3 replicates)[image: ]
[bookmark: _Hlk160443741]Fig.S163 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 6%PEI+2.5%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S164 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 6%PEI+3%PPEGDE+1% IPP (3 replicates)[image: ]
[image: ]Fig.S165 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 6%PEI+3.5%PPEGDE+1% IPP (3 replicates) 
Fig.S166 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 6%PEI+4%PPEGDE+1% IPP (3 replicates)[image: ]
[bookmark: _Hlk160443906]Fig.S167 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 6%PEI+4.5%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S168 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 6%PEI+5%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S169 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 8%PEI+0%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S170 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 8%PEI+0.5%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S171 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 8%PEI+1%PPEGDE+1% IPP (3 replicates)[image: ]
[bookmark: _Hlk160444096][image: ]Fig.S172 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 8%PEI+1.5%PPEGDE+1% IPP (3 replicates)

Fig.S173 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 8%PEI+2%PPEGDE+1% IPP (3 replicates)[image: ]
[image: ]Fig.S174 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 8%PEI+2.5%PPEGDE+1% IPP (3 replicates)

FigS.175 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 8%PEI+3%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S176 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 8%PEI+3.5%PPEGDE+1% IPP (3 replicates)[image: ]
Fig.S177 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 8%PEI+4%PPEGDE+1% IPP (3 replicates)[image: ]

[image: ]Fig.S178 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 8%PEI+4.5%PPEGDE+1% IPP (3 replicates)

Fig.S179 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 8%PEI+5%PPEGDE+1% IPP (3 replicates[image: ])

Fig.S180 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 10%PEI+0%PPEGDE+1% IPP (3 replicates) [image: ]
[image: ]
Fig.S181 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 10%PEI+0.5%PPEGDE+1% IPP (3 replicates) 
Fig.S182 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 10%PEI+1%PPEGDE+1% IPP (3 replicates) [image: ]
Fig.S183 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 10%PEI+1.5%PPEGDE+1% IPP (3 replicates)[image: ]

Fig.S184 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 10%PEI+2%PPEGDE+1% IPP (3 replicates)[image: ]

[image: ]
Fig.S185 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 10%PEI+2.5%PPEGDE+1% IPP (3 replicates)

[image: 10%PEI+3%EGDE+1%IPP]
Fig.S186 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 10%PEI+3%PPEGDE+1% IPP (3 replicates)
[image: ]
Fig.S187 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 10%PEI+3.5%PPEGDE+1% IPP (3 replicates)
[image: 10%PEI+4%EGDE+1%IPP]
Fig.S188 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 10%PEI+4%PPEGDE+1% IPP (3 replicates)
[image: 10%PEI+4.5%EGDE+1%IPP]
Fig.S189 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 10%PEI+4.5%PPEGDE+1% IPP (3 replicates)
[image: 10%PEI+5%EGDE+1%IPP]
Fig.S190 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 10%PEI+5%PPEGDE+1% IPP (3 replicates)
[image: 12%PEI+0%EGDE+1%IPP]
Fig.S191 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 12%PEI+0%PPEGDE+1% IPP (3 replicates)
[image: 12%PEI+0.5%EGDE+1%IPP]
Fig.S192 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 12%PEI+0.5%PPEGDE+1% IPP (3 replicates)
[image: 12%PEI+1%EGDE+1%IPP]
Fig.S193 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 12%PEI+1%PPEGDE+1% IPP (3 replicates)
[image: 12%PEI+1.5%EGDE+1%IPP]
Fig.S194 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 12%PEI+1.5%PPEGDE+1% IPP (3 replicates)
[image: 12%PEI+2%EGDE+1%IPP]
Fig.S195 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 12%PEI+2%PPEGDE+1% IPP (3 replicates)
[image: 12%PEI+2.5%EGDE+1%IPP]
Fig.S196 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 12%PEI+2.5%PPEGDE+1% IPP (3 replicates)
[image: 12%PEI+3%EGDE+1%IPP]
Fig.S197 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 12%PEI+3%PPEGDE+1% IPP (3 replicates)
[image: 12%PEI+3.5%EGDE+1%IPP]
Fig.S198 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 12%PEI+3.5%PPEGDE+1% IPP (3 replicates)
[image: 12%PEI+4%EGDE+1%IPP]
Fig.S199 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 12%PEI+4%PPEGDE+1% IPP (3 replicates)
[image: 12%PEI+4.5%EGDE+1%IPP]
Fig.S200 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 12%PEI+4.5%PPEGDE+1% IPP (3 replicates)
[image: 12%PEI+5%EGDE+1%IPP]
Fig.S201 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 12%PEI+5%PPEGDE+1% IPP (3 replicates)
[image: 14%PEI+0%EGDE+1%IPP]
Fig.S202 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 14%PEI+0%PPEGDE+1% IPP (3 replicates)
[image: 14%PEI+0.5%EGDE+1%IPP]
Fig.S203 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 14%PEI+0.5%PPEGDE+1% IPP (3 replicates)
[image: 14%PEI+1%EGDE+1%IPP]
Fig.S204 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 14%PEI+1%PPEGDE+1% IPP (3 replicates)

[image: 14%PEI+1.5%EGDE+1%IPP]
Fig.S205 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 14%PEI+1.5%PPEGDE+1% IPP (3 replicates)
[image: 14%PEI+2%EGDE+1%IPP]
Fig.S206 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 14%PEI+2%PPEGDE+1% IPP (3 replicates)
[image: 14%PEI+2.5%EGDE+1%IPP]
Fig.S207 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 14%PEI+2.5%PPEGDE+1% IPP (3 replicates)
[image: 14%PEI+3%EGDE+1%IPP]
Fig.S208 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 14%PEI+3%PPEGDE+1% IPP (3 replicates)
[image: 14%PEI+3.5%EGDE+2%IPP]
Fig.S209 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 14%PEI+3.5%PPEGDE+1% IPP (3 replicates)
[image: 14%PEI+3.5%EGDE+2%IPP]
Fig.S210 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 14%PEI+4%PPEGDE+1% IPP (3 replicates)
[image: 14%PEI+4.5%EGDE+2%IPP]
Fig.S211 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 14%PEI+4.5%PPEGDE+1% IPP (3 replicates)
[image: 14%PEI+5%EGDE+2%IPP]
Fig.S212 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 14%PEI+5%PPEGDE+1% IPP (3 replicates)
[image: 16%PEI+0%EGDE+1%IPP]
Fig.S213 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 16%PEI+0%PPEGDE+1% IPP (3 replicates)
[image: 16%PEI+0.5%EGDE+1%IPP]
Fig.S214 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 16%PEI+0.5%PPEGDE+1% IPP (3 replicates)
[image: 16%PEI+1%EGDE+1%IPP]
Fig.S215 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 16%PEI+1%PPEGDE+1% IPP (3 replicates)
[image: 16%PEI+1.5%EGDE+1%IPP]
Fig.S216 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 16%PEI+1.5%PPEGDE+1% IPP (3 replicates)
[image: 16%PEI+2%EGDE+1%IPP]
Fig.S217 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 16%PEI+2%PPEGDE+1% IPP (3 replicates)

[image: 16%PEI+2.5%EGDE+1%IPP]
Fig.S218 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 16%PEI+2.5%PPEGDE+1% IPP (3 replicates)
[image: 16%PEI+3%EGDE+1%IPP]
Fig.S219 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 16%PEI+3%PPEGDE+1% IPP (3 replicates)
[image: 16%PEI+3%EGDE+1%IPP]
Fig.S220 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 16%PEI+3.5%PPEGDE+1% IPP (3 replicates)
[image: 16%PEI+4%EGDE+1%IPP]
Fig.S221 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 16%PEI+4%PPEGDE+1% IPP (3 replicates)
[image: 16%PEI+4.5%EGDE+1%IPP]
Fig.S222 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 16%PEI+4.5%PPEGDE+1% IPP (3 replicates)
[image: 16%PEI+5%EGDE+1%IPP]
Fig.S223 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 16%PEI+5%PPEGDE+1% IPP (3 replicates)
[image: 18%PEI+0%EGDE+1%IPP]
Fig.S224 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 18%PEI+0%PPEGDE+1% IPP (3 replicates)
[image: 18%PEI+0.5%EGDE+1%IPP]
Fig.S225 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 18%PEI+0.5%PPEGDE+1% IPP (3 replicates)
[image: 18%PEI+1%EGDE+1%IPP]
Fig.S226 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 18%PEI+1%PPEGDE+1% IPP (3 replicates)
[image: 18%PEI+1.5%EGDE+1%IPP]
Fig.S227 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 18%PEI+1.5%PPEGDE+1% IPP (3 replicates)
[image: 18%PEI+2%EGDE+1%IPP]
Fig.S228 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 18%PEI+2%PPEGDE+1% IPP (3 replicates)
[image: 18%PEI+2.5%EGDE+1%IPP]
Fig.S229 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 18%PEI+2.5%PPEGDE+1% IPP (3 replicates)
[image: 18%PEI+3%EGDE+1%IPP]
Fig.S230 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 18%PEI+3%PPEGDE+1% IPP (3 replicates)
[image: 18%PEI+3.5%EGDE+1%IPP]
Fig.S231 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 18%PEI+3.5%PPEGDE+1% IPP (3 replicates)
[image: 18%PEI+4%EGDE+1%IPP]
Fig.S232 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 18%PEI+4%PPEGDE+1% IPP (3 replicates)
[image: 18%PEI+4.5%EGDE+1%IPP]
Fig.S233 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 18%PEI+4.5%PPEGDE+1% IPP (3 replicates)
[image: 18%PEI+5%EGDE+1%IPP]
Fig.S234 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 18%PEI+5%PPEGDE+1% IPP (3 replicates)
[image: 20%PEI+0%EGDE+1%IPP]
Fig.S234 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 20%PEI+0%PPEGDE+1% IPP (3 replicates)
[image: 20%PEI+0.5%EGDE+1%IPP]
Fig.S235 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 20%PEI+0.5%PPEGDE+1% IPP (3 replicates)
[image: 20%PEI+1%EGDE+1%IPP]
Fig.S236 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 20%PEI+1%PPEGDE+1% IPP (3 replicates)
[image: 20%PEI+1.5%EGDE+1%IPP]
Fig.S237 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 20%PEI+1.5%PPEGDE+1% IPP (3 replicates)
[image: 20%PEI+2%EGDE+1%IPP]
Fig.S238 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 20%PEI+2%PPEGDE+1% IPP (3 replicates)
[image: 20EI+2.5[Book1]IntegResult1GDE+1PP]
Fig.S239 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 20%PEI+2.5%PPEGDE+1% IPP (3 replicates)
[image: 20EI+3[Book1]IntegResult2GDE+1PP(1)]
Fig.S240 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 20%PEI+3%PPEGDE+1% IPP (3 replicates)
[image: 20EI+3.5[Book1]IntegResult2GDE+1PP]
Fig.S241 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 20%PEI+3.5%PPEGDE+1% IPP (3 replicates)
[image: 20EI+4[Book1]IntegResult2GDE+1PP]
Fig.S242 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 20%PEI+4%PPEGDE+1% IPP (3 replicates)
[image: 20EI+4.5[Book1]IntegResult2GDE+1PP]
Fig.S243 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 20%PEI+4.5%PPEGDE+1% IPP (3 replicates)
[image: 20EI+5[Book1]Sheet1GDE+1PP]
Fig.S244 Tensile stress-strain curves of rotten/pulverized silk fabric treated with 20%PEI+5%PPEGDE+1% IPP (3 replicates)
Table.S3 Mechanical properties of simulated rotten/crushed silk fabrics and original silk fabrics with different treatments
	Sample
	Fracture strength（MPa）
	Fracture estrain（mm/mm)
	Fracture energy（KJ/m2）
	Young's modulus（MPa）

	Original silk fabric
	34.08 ± 0.93
	0.19 ± 0.03
	82.41 ± 11.89
	3.74 ± 0.08

	
	
	
	
	

	
	
	
	
	

	Rotten/pulverized silk fabric
	0.15 ± 0.01
	0.04 ± 0.00
	0.08 ± 0.01
	2.98 ± 0.40

	
	
	
	
	

	
	
	
	
	

	0%PEI+0%PEGDE
	0.14 ± 0.01
	0.09 ± 0.01
	0.40 ± 0.17
	1.39 ± 0.03

	
	
	
	
	

	
	
	
	
	

	0%PEI+0.5%PEGDE
	0.22 ± 0.01
	0.11 ± 0.01
	0.38 ± 0.05
	1.43 ± 0.21

	
	
	
	
	

	
	
	
	
	

	0%PEI+1%PEGDE
	0.42 ± 0.05
	0.15 ± 0.01
	1.01 ± 0.20
	2.72 ± 0.24

	
	
	
	
	

	
	
	
	
	

	0%PEI+1.5%PEGDE
	0.54 ± 0.06
	0.19 ± 0.02
	1.57 ± 0.37
	2.40 ± 0.40

	
	
	
	
	

	
	
	
	
	

	0%PEI+2%PEGDE
	0.60 ± 0.03
	0.17 ± 0.01
	1.50 ± 0.09
	3.37 ± 0.66

	
	
	
	
	

	
	
	
	
	

	0%PEI+2.5%PEGDE
	0.52 ± 0.03
	0.20 ± 0.01
	1.58 ± 0.22
	2.20 ± 0.60

	
	
	
	
	

	
	
	
	
	

	0%PEI+3%PEGDE
	0.51 ± 0.08
	0.22 ± 0.01
	1.44 ± 0.21
	1.66 ± 0.05

	
	
	
	
	

	
	
	
	
	

	0%PEI+3.5%PEGDE
	0.43 ± 0.01
	0.21 ± 0.01
	1.29 ± 0.07
	1.53 ± 0.23

	
	
	
	
	

	
	
	
	
	

	0%PEI+4%PEGDE
	1.40 ± 0.13
	0.20 ± 0.00
	0.90 ± 0.15
	4.01 ± 0.45

	
	
	
	
	

	
	
	
	
	

	0%PEI+4.5%PEGDE
	0.46 ± 0.03
	0.19 ± 0.03
	1.35 ± 0.37
	1.92 ± 0.15

	
	
	
	
	

	
	
	
	
	

	0%PEI+5%PEGDE
	0.49 ± 0.01
	0.23 ± 0.01
	1.46 ± 0.07
	1.56 ± 0.07

	
	
	
	
	

	
	
	
	
	

	2%PEI+0%PEGDE
	0.15 ± 0.00
	0.09 ± 0.00
	0.24 ± 0.01
	2.10 ± 0.30

	
	
	
	
	

	
	
	
	
	

	2%PEI+0.5%PEGDE
	0.29 ± 0.01
	0.22 ± 0.08
	1.70 ± 0.17
	0.26 ± 0.04

	
	
	
	
	

	
	
	
	
	

	2%PEI+1%PEGDE
	0.33 ± 0.02
	0.29· ± 0.08
	2.17 ± 0.99
	1.66 ± 0.13

	
	
	
	
	

	
	
	
	
	

	2%PEI+1.5%PEGDE
	0.47 ± 0.06
	0.30 ± 0.08
	2.01 ± 0.86
	1.49 ± 0.03

	
	
	
	
	

	
	
	
	
	

	2%PEI+2%PEGDE
	1.01 ± 0.03
	0.29 ± 0.02
	3.84 ± 0.66
	2.92 ± 0.25

	
	
	
	
	

	
	
	
	
	

	2%PEI+2.5%PEGDE
	1.23 ± 0.01
	0.28 ± 0.03
	4.06 ± 0.36
	2.65 ± 0.55

	
	
	
	
	

	
	
	
	
	

	2%PEI+3%PEGDE
	1.40 ± 0.14
	0.32 ± 0.03
	4.45 ± 0.54
	3.37 ± 0.01

	
	
	
	
	

	
	
	
	
	

	2%PEI+3.5%PEGDE
	1.20 ± 0.06
	0.30 ± 0.03
	4.63 ± 0.54
	3.61 ± 0.17

	
	
	
	
	

	
	
	
	
	

	2%PEI+4%PEGDE
	1.50 ± 0.13
	0.29 ± 0.01
	3.94 ± 0.55
	3.91 ± 0.10

	
	
	
	
	

	
	
	
	
	

	2%PEI+4.5%PEGDE
	1.10 ± 0.08
	0.26 ± 0.01
	4.01 ± 0.39
	2.90 ± 0.34

	
	
	
	
	

	
	
	
	
	

	2%PEI+5%PEGDE
	1.09 ± 0.09
	0.27 ± 0.02
	3.74 ± 0.20
	3.05 ± 0.15

	
	
	
	
	

	
	
	
	
	

	4%PEI+0%PEGDE
	0.21 ± 0.01
	0.05 ± 0.01
	0.15 ± 0.02
	2.78 ± 0.12

	
	
	
	
	

	
	
	
	
	

	4%PEI+0.5%PEGDE
	0.23 ± 0.00
	0.06 ± 0.01
	0.21 ± 0.04
	1.71 ± 0.17

	
	
	
	
	

	
	
	
	
	

	4%PEI+1%PEGDE
	0.46 ± 0.06
	0.10 ± 0.02
	0.57 ± 0.08
	2.54 ± 0.24

	
	
	
	
	

	
	
	
	
	

	4%PEI+1.5%PEGDE
	0.76 ± 0.15
	0.13 ± 0.02
	0.95 ± 0.16
	0.70 ± 0.17

	
	
	
	
	

	
	
	
	
	

	4%PEI+2%PEGDE
	0.95 ± 0.05
	0.12 ± 0.01
	1.27 ± 0.18
	1.35 ± 0.28

	
	
	
	
	

	
	
	
	
	

	4%PEI+2.5%PEGDE
	0.72 ± 0.07
	0.11 ± 0.02
	0.90 ± 0.31
	3.16 ± 0.08

	
	
	
	
	

	
	
	
	
	

	4%PEI+3%PEGDE
	0.79 ± 0.04
	0.12 ± 0.01
	1.16 ± 0.13
	2.32 ± 0.03

	
	
	
	
	

	
	
	
	
	

	4%PEI+3.5%PEGDE
	1.32 ± 0.02
	0.10 ± 0.00
	1.50 ± 0.22
	4.98 ± 0.22

	
	
	
	
	

	
	
	
	
	

	4%PEI+4%PEGDE
	1.55 ± 0.05
	0.11 ± 0.01
	1.90  ±  0.12
	3.87  ±  0.30

	
	
	
	
	

	
	
	
	
	

	4%PEI+4.5%PEGDE
	2.03 ± 0.26
	0.14 ± 0.03
	2.80 ± 0.16
	4.34 ± 0.07

	
	
	
	
	

	
	
	
	
	

	4%PEI+5%PEGDE
	2.22 ± 0.10
	0.12 ± 0.01
	2.89 ± 0.49
	4.87 ± 0.07

	
	
	
	
	

	
	
	
	
	

	6%PEI+0%PEGDE
	0.17 ± 0.00
	0.02 ± 0.00
	0.08 ± 0.01
	23.02 ± 0.80

	
	
	
	
	

	
	
	
	
	

	6%PEI+0.5%PEGDE
	0.22 ± 0.01
	0.13 ± 0.01
	0.44 ± 0.03
	4.08 ± 0.31

	
	
	
	
	

	
	
	
	
	

	6%PEI+1%PEGDE
	0.24 ± 0.01
	0.08 ± 0.02
	0.30 ± 0.07
	2.45 ± 0.38

	
	
	
	
	

	
	
	
	
	

	6%PEI+1.5%PEGDE
	0.19 ± 0.01
	0.05 ± 0.02
	0.17 ± 0.07
	4.89 ± 0.22

	
	
	
	
	

	
	
	
	
	

	6%PEI+2%PEGDE
	0.39 ± 0.02
	0.05 ± 0.00
	0.29 ± 0.06
	6.15 ± 0.13

	
	
	
	
	

	
	
	
	
	

	6%PEI+2.5%PEGDE
	0.45 ± 0.04
	0.08 ± 0.01
	0.56 ± 0.15
	7.63 ± 0.18

	
	
	
	
	

	
	
	
	
	

	6%PEI+3%PEGDE
	0.81 ± 0.10
	0.03 ± 0.00
	0.36 ± 0.01
	7.81 ± 0.09

	
	
	
	
	

	
	
	
	
	

	6%PEI+3.5%PEGDE
	0.37 ± 0.03
	0.10 ± 0.03
	0.59 ± 0.22
	6.09 ± 0.15

	
	
	
	
	

	
	
	
	
	

	6%PEI+4%PEGDE
	0.43 ± 0.05
	0.09 ± 0.02
	0.64 ± 0.27
	5.07 ± 0.59

	
	
	
	
	

	
	
	
	
	

	6%PEI+4.5%PEGDE
	0.76 ± 0.06
	0.19 ± 0.02
	2.38 ± 0.41
	5.26 ± 0.35

	
	
	
	
	

	
	
	
	
	

	6%PEI+5%PEGDE
	0.49 ± 0.04
	0.12 ± 0.03
	1.05 ± 0.36
	5.66 ± 0.20

	
	
	
	
	

	
	
	
	
	

	8%PEI+0%PEGDE
	0.20 ± 0.01
	0.03 ± 0.01
	0.09 ± 0.03
	2.90 ± 0.19

	
	
	
	
	

	
	
	
	
	

	8%PEI+0.5%PEGDE
	0.25 ± 0.01
	0.19 ± 0.01
	0.83 ± 0.05
	1.65 ± 0.08

	
	
	
	
	

	
	
	
	
	

	8%PEI+1%PEGDE
	0.18 ± 0.01
	0.13 ± 0.02
	0.42 ± 0.05
	2.32 ± 0.25

	
	
	
	
	

	
	
	
	
	

	8%PEI+1.5%PEGDE
	0.58 ± 0.04
	0.10 ± 0.01
	1.09 ± 0.15
	8.26 ± 0.24

	
	
	
	
	

	
	
	
	
	

	8%PEI+2%PEGDE
	0.59 ± 0.02
	0.03 ± 0.00
	0.29 ± 0.00
	14.78 ± 4.68

	
	
	
	
	

	
	
	
	
	

	8%PEI+2.5%PEGDE
	0.48 ± 0.02
	0.07 ± 0.00
	0.57 ± 0.08
	8.71 ± 0.59

	
	
	
	
	

	
	
	
	
	

	8%PEI+3%PEGDE
	0.62 ± 0.04
	0.10 ± 0.01
	1.03 ± 0.30
	17.48 ± 1.20

	
	
	
	
	

	
	
	
	
	

	8%PEI+3.5%PEGDE
	1.54 ± 0.11
	0.03 ± 0.00
	0.44 ± 0.10
	26.28 ± 0.16

	
	
	
	
	

	
	
	
	
	

	8%PEI+4%PEGDE
	0.69 ± 0.02
	0.08 ± 0.00
	1.01 ± 0.07
	11.53 ± 0.50

	
	
	
	
	

	
	
	
	
	

	8%PEI+4.5%PEGDE
	0.68 ± 0.06
	0.11 ± 0.02
	1.27 ± 0.31
	9.45 ± 0.24

	
	
	
	
	

	
	
	
	
	

	8%PEI+5%PEGDE
	0.79 ± 0.05
	0.11 ± 0.01
	1.49 ± 0.12
	9.14 ± 0.53

	
	
	
	
	

	
	
	
	
	

	10%PEI+0%PEGDE
	0.20 ± 0.01
	0.03 ± 0.01
	0.09 ± 0.03
	2.90 ± 0.19

	
	
	
	
	

	
	
	
	
	

	10%PEI+0.5%PEGDE
	0.56 ± 0.03
	0.05 ± 0.01
	0.34 ± 0.08
	10.96 ± 0.73

	
	
	
	
	

	
	
	
	
	

	10%PEI+1%PEGDE
	0.98 ± 0.02
	0.04 ± 0.01
	0.48 ± 0.09
	12.76 ± 0.15

	
	
	
	
	

	
	
	
	
	

	10%PEI+1.5%PEGDE
	0.74 ± 0.02
	0.04 ± 0.01
	0.39 ± 0.22
	12.86 ± 0.12

	
	
	
	
	

	
	
	
	
	

	10%PEI+2%PEGDE
	1.29 ± 0.06
	0.05 ± 0.00
	0.92 ± 0.09
	16.64 ± 0.29

	
	
	
	
	

	
	
	
	
	

	10%PEI+2.5%PEGDE
	1.47 ± 0.06
	0.05 ± 0.00
	1.20 ± 0.03
	14.41 ± 0.15

	
	
	
	
	

	
	
	
	
	

	10%PEI+3%PEGDE
	1.24 ± 0.07
	0.05 ± 0.02
	0.96 ± 0.21
	15.38 ± 0.13

	
	
	
	
	

	
	
	
	
	

	10%PEI+3.5%PEGDE
	1.20 ± 0.12
	0.04 ± 0.00
	0.60 ± 0.12
	5.03 ± 0.97

	
	
	
	
	

	
	
	
	
	

	10%PEI+4%PEGDE
	1.54 ± 0.16
	0.05 ± 0.00
	1.08 ± 0.10
	10.76 ± 0.14

	
	
	
	
	

	
	
	
	
	

	10%PEI+4.5%PEGDE
	1.29 ± 0.06
	0.06 ± 0.01
	0.92 ± 0.21
	10.22 ± 0.83

	
	
	
	
	

	
	
	
	
	

	10%PEI+5%PEGDE
	1.74 ± 0.06
	0.07 ± 0.00
	1.57 ± 0.20
	11.20 ± 0.30

	
	
	
	
	

	
	
	
	
	

	12%PEI+0%PEGDE
	1.14 ± 0.09
	0.08 ± 0.02
	1.26 ± 0.35
	10.86 ± 1.49

	
	
	
	
	

	
	
	
	
	

	12%PEI+0.5%PEGDE
	1.22 ± 0.12
	0.09 ± 0.01
	1.43 ± 0.30
	9.34 ± 0.19

	
	
	
	
	

	
	
	
	
	

	12%PEI+1%PEGDE
	1.46 ± 0.08
	0.10 ± 0.01
	1.66 ± 0.21
	7.98 ± 0.88

	
	
	
	
	

	
	
	
	
	

	12%PEI+1.5%PEGDE
	1.40 ± 0.05
	0.10 ± 0.01
	1.65 ± 0.30
	8.64 ± 0.24

	
	
	
	
	

	
	
	
	
	

	12%PEI+2%PEGDE
	1.60 ± 0.06
	0.09 ± 0.00
	1.49 ± 0.29
	9.60 ± 0.26

	
	
	
	
	

	
	
	
	
	

	12%PEI+2.5%PEGDE
	1.49 ± 0.02
	0.09 ± 0.01
	1.53 ± 0.18
	10.43 ± 0.22

	
	
	
	
	

	
	
	
	
	

	12%PEI+3%PEGDE
	1.52 ± 0.03
	0.08 ± 0.00
	1.58 ± 0.14
	11.43 ± 0.22

	
	
	
	
	

	
	
	
	
	

	12%PEI+3.5%PEGDE
	1.69 ± 0.09
	0.07 ± 0.01
	1.78 ± 0.09
	17.67 ± 0.29

	
	
	
	
	

	
	
	
	
	

	12%PEI+4%PEGDE
	1.81 ± 0.07
	0.07 ± 0.01
	1.94 ± 0.25
	18.84 ± 0.83

	
	
	
	
	

	
	
	
	
	

	12%PEI+4.5%PEGDE
	2.67 ± 0.11
	0.06 ± 0.00
	2.23 ± 0.52
	20.33 ± 0.28

	
	
	
	
	

	
	
	
	
	

	12%PEI+5%PEGDE
	2.25 ± 0.02
	0.04 ± 0.01
	1.23 ± 0.11
	23.40 ± 0.33

	
	
	
	
	

	
	
	
	
	

	14%PEI+0%PEGDE
	1.41 ± 0.06
	0.06 ± 0.01
	1.13 ± 0.27
	12.61 ± 0.33

	
	
	
	
	

	
	
	
	
	

	14%PEI+0.5%PEGDE
	1.84 ± 0.02
	0.07 ± 0.01
	1.79 ± 0.15
	14.65 ± 0.14

	
	
	
	
	

	
	
	
	
	

	14%PEI+1%PEGDE
	2.15 ± 0.15
	0.07 ± 0.00
	2.30 ± 0.19
	16.84 ± 0.44

	
	
	
	
	

	
	
	
	
	

	14%PEI+1.5%PEGDE
	2.22 ± 0.01
	0.08 ± 0.01
	2.82 ± 0.36
	19.91 ± 0.90

	
	
	
	
	

	
	
	
	
	

	14%PEI+2%PEGDE
	2.57 ± 0.02
	0.08 ± 0.01
	2.91 ± 0.31
	21.36 ± 0.24

	
	
	
	
	

	
	
	
	
	

	14%PEI+2.5%PEGDE
	2.10 ± 0.00
	0.09 ± 0.00
	2.60 ± 0.23
	22.07 ± 0.16

	
	
	
	
	

	
	
	
	
	

	14%PEI+3%PEGDE
	1.83 ± 0.01
	0.09 ± 0.01
	2.37 ± 0.33
	23.63 ± 0.26

	
	
	
	
	

	
	
	
	
	

	14%PEI+3.5%PEGDE
	2.39 ± 0.19
	0.09 ± 0.00
	2.81 ± 0.20
	18.84 ± 0.83

	
	
	
	
	

	
	
	
	
	

	14%PEI+4%PEGDE
	2.49 ± 0.02
	0.08 ± 0.00
	2.48 ± 0.28
	19.12 ± 0.40

	
	
	
	
	

	
	
	
	
	

	14%PEI+4.5%PEGDE
	2.11 ± 0.04
	0.08 ± 0.00
	2.43 ± 0.24
	17.22 ± 1.57

	
	
	
	
	

	
	
	
	
	

	14%PEI+5%PEGDE
	2.36 ± 0.06
	0.09 ± 0.01
	2.78 ± 0.54
	17.57 ± 0.09

	
	
	
	
	

	
	
	
	
	

	16%PEI+0%PEGDE
	1.53 ± 0.04
	0.05 ± 0.00
	1.19 ± 0.21
	13.45 ± 0.17

	
	
	
	
	

	
	
	
	
	

	16%PEI+0.5%PEGDE
	1.67 ± 0.01
	0.06 ± 0.01
	1.66 ± 0.21
	20.82 ± 1.04

	
	
	
	
	

	
	
	
	
	

	16%PEI+1%PEGDE
	1.65 ± 0.02
	0.06 ± 0.01
	1.55 ± 0.26
	17.71  ± 1.34

	
	
	
	
	

	
	
	
	
	

	16%PEI+1.5%PEGDE
	1.93 ± 0.07
	0.05 ± 0.01
	1.66 ± 0.35
	33.28 ± 0.45

	
	
	
	
	

	
	
	
	
	

	16%PEI+2%PEGDE
	2.00 ± 0.05
	0.06 ± 0.01
	1.67 ± 0.19
	20.57 ± 0.14

	
	
	
	
	

	
	
	
	
	

	16%PEI+2.5%PEGDE
	2.07 ± 0.10
	0.06 ± 0.01
	1.94 ± 0.21
	33.43 ± 0.46

	
	
	
	
	

	
	
	
	
	

	16%PEI+3%PEGDE
	2.04 ± 0.07
	0.07 ± 0.01
	2.35 ± 0.52
	31.22 ± 2.97

	
	
	
	
	

	
	
	
	
	

	16%PEI+3.5%PEGDE
	1.55 ± 0.10
	0.05 ± 0.01
	1.16 ± 0.41
	29.76 ± 0.47

	
	
	
	
	

	
	
	
	
	

	16%PEI+4%PEGDE
	1.94 ± 0.01
	0.07 ± 0.01
	2.28 ± 0.44
	28.09 ± 2.90

	
	
	
	
	

	
	
	
	
	

	16%PEI+4.5%PEGDE
	2.07 ± 0.15
	0.04 ± 0.01
	1.28 ± 0.60
	25.11 ± 4.25

	
	
	
	
	

	
	
	
	
	

	16%PEI+5%PEGDE
	2.25 ± 0.05
	0.06 ± 0.01
	1.78 ± 0.49
	19.61 ± 1.10

	
	
	
	
	

	
	
	
	
	

	18%PEI+0%PEGDE
	1.76 ± 0.10
	0.08 ± 0.01
	2.23 ± 0.61
	18.82 ± 4.96

	
	
	
	
	

	
	
	
	
	

	18%PEI+0.5%PEGDE
	1.85 ± 0.07
	0.09  ± 0.02
	2.76 ± 0.45
	23.17 ± 1.73

	
	
	
	
	

	
	
	
	
	

	18%PEI+1%PEGDE
	2.22 ± 0.08
	0.12 ± 0.02
	3.67 ± 0.54
	14.78 ± 4.07

	
	
	
	
	

	
	
	
	
	

	18%PEI+1.5%PEGDE
	1.68 ± 0.03
	0.12 ± 0.01
	2.95 ± 0.26
	13.18 ± 3.14

	
	
	
	
	

	
	
	
	
	

	18%PEI+2%PEGDE
	1.64 ± 0.02
	0.11 ± 0.01
	2.78 ± 0.47
	10.24 ± 2.39

	
	
	
	
	

	
	
	
	
	

	18%PEI+2.5%PEGDE
	2.07 ± 0.10
	0.06 ± 0.01
	1.94 ± 0.21
	30.36 ± 3.34

	
	
	
	
	

	
	
	
	
	

	18%PEI+3%PEGDE
	1.53 ± 0.10
	0.10 ± 0.01
	2.21 ± 0.61
	10.55 ± 1.01

	
	
	
	
	

	
	
	
	
	

	18%PEI+3.5%PEGDE
	1.80 ± 0.13
	0.10 ± 0.01
	2.42 ± 0.50
	16.40 ± 0.40

	
	
	
	
	

	
	
	
	
	

	18%PEI+4%PEGDE
	1.55 ± 0.09
	0.08 ± 0.01
	1.69 ± 0.15
	13.73 ± 2.33

	
	
	
	
	

	
	
	
	
	

	18%PEI+4.5%PEGDE
	2.38 ± 0.06
	0.09 ± 0.01
	2.90 ± 0.11
	18.92 ± 0.80

	
	
	
	
	

	
	
	
	
	

	18%PEI+5%PEGDE
	2.68 ± 0.21
	0.06 ± 0.00
	1.74 ± 0.30
	23.02 ± 0.75

	
	
	
	
	

	
	
	
	
	

	20%PEI+0%PEGDE
	1.25 ± 0.04
	0.15 ± 0.00
	2.50 ± 0.07
	7.31 ± 0.53

	
	
	
	
	

	
	
	
	
	

	20%PEI+0.5%PEGDE
	1.92 ± 0.08
	0.14 ± 0.02
	3.36 ± 0.34
	8.09 ± 0.87

	
	
	
	
	

	
	
	
	
	

	20%PEI+1%PEGDE
	1.63 ± 0.01
	0.14 ± 0.01
	2.86 ± 0.13
	9.38 ± 1.08

	
	
	
	
	

	
	
	
	
	

	20%PEI+1.5%PEGDE
	1.84 ± 0.03
	0.12 ± 0.01
	2.79 ± 0.26
	14.26 ± 1.16

	
	
	
	
	

	
	
	
	
	

	20%PEI+2%PEGDE
	2.68 ± 0.04
	0.16 ± 0.00
	3.34 ± 0.55
	15.50 ± 0.60

	
	
	
	
	

	
	
	
	
	

	20%PEI+2.5%PEGDE
	2.76 ± 0.02
	0.24 ± 0.02
	4.49 ± 0.31
	16.43 ± 0.30

	
	
	
	
	

	
	
	
	
	

	20%PEI+3%PEGDE
	3.07 ± 0.01
	0.27 ± 0.02
	5.37 ± 0.12
	18.95 ± 0.33

	
	
	
	
	

	
	
	
	
	

	20%PEI+3.5%PEGDE
	3.23 ± 0.01
	0.25 ± 0.01
	5.19 ± 0.23
	22.15 ± 0.14

	
	
	
	
	

	
	
	
	
	

	20%PEI+4%PEGDE
	3.48 ± 0.02
	0.22 ± 0.02
	5.86 ± 0.17
	27.94 ± 0.39

	
	
	
	
	

	
	
	
	
	

	20%PEI+4.5%PEGDE
	3.89 ± 0.01
	0.22 ± 0.04
	5.91 ± 0.24
	31.48 ± 0.39

	
	
	
	
	

	
	
	
	
	

	20%PEI+5%PEGDE
	4.16 ± 0.02
	0.24 ± 0.00
	6.07 ± 0.13
	33.64 ± 0.05

	
	
	
	
	

	
	
	
	
	




























Table.S4 Relative intensity of band 1162 cm-1 versus band 3073 cm-1 of the FT-IR spectra of the original SF, the RPSF, and the PEI/PPEGDE/IPP treated SF
	Sample
	I3073
	I1162
	Relative Intensity

	Original SF
	101.45
	96.54
	0.956

	Simulated RPSF
	99.135
	98.03
	0.988

	PEI/PPEGDE/IPP treated SF
	80.72
	73.92
	0901


[image: original-tear]
Fig.S245 Tearing tests of original silk fabric (3 replicates)
[image: RPSF-tear]
Fig.S246 Tearing tests of rotten/pulverized silk fabric (3 replicates)
[image: TREATED-tear]
Fig.S247 Tearing tests of rotten/pulverized silk fabric treated with 2%PEI+2%PPEGDE+1%IPP (3 replicates)
[image: IPP-tear]
Fig.S248 Tearing resistance test of rotten/pulverized silk fabric treated with IPP (3 replicates)
[image: ]Fig.S249 EDS and EDS mapping of original SF, RPSF, and the PEI/PEGDE/IPP treated SF




image5.jpeg




image95.jpeg
i o

i
3:=4- 5

v‘ ;u
7 é 9 10 11
i





image96.jpeg




image97.jpeg
i I[l[[||]!)||T[I||[ﬂNWWI|!]I]1||!]f,l||‘I’I‘|]ljlr]||l|||||||l|i|1|llJ‘J]\]W

44> 3 4 5





image98.jpeg
G o
586 7 8 °





image99.jpeg
i il
b6 7 8 S:) { 1
T !

il m||||1||||||‘q|||p‘||||1||||'||||t||\|‘|]||mp]mm





image100.jpeg




image101.jpeg




image102.jpeg
m"” WW’I"WW ;
2 3 e

il 4 5 e o o

il il





image103.jpeg




image104.jpeg




image6.jpeg




image105.jpeg
rwnulmr f,ﬂ"“""ﬂ""m' |

o

]Illll[[[l[l[lﬂl]l
6





image106.jpeg




image107.jpeg
2

PR |

10




image108.jpeg
e s
g 2es 34 5 6 7 T .9 O E
H 'H“‘ I”\ |





image109.jpeg




image110.jpeg




image111.jpeg
6--7>8 9 10 11
i

T '}Iv g





image112.jpeg
L
3.4 =

o6 78 0 10 11 1\
’ W





image113.jpeg




image114.jpeg




image7.jpeg




image115.jpeg




image116.jpeg




image117.jpeg




image118.jpeg




image119.jpeg




image120.jpeg




image121.jpeg




image122.jpeg




image123.jpeg




image124.jpeg




image8.jpeg
\l\\““n"\m il
AR 0} s





image125.tiff
Stress (MPa)

40

Sample1
Sample2
Sample3
30
20

-
o

0.0 0.1 0.2 0.3

Strain (mm/mm)




image126.tiff
0.24
Sample1

Sample2
0.18 Sample3

Stress (MPa)
o
Y]

0.06

0.00
0.00 0.02 0.04

Strain (mm/mm)




image127.tiff
0.24
Sample1

Sample2
0.18 Sample3

Stress (MPa)
o
X

0.06

0.0 0.5 1.0 1.5 2.0
Strain (mm/mm)




image128.tiff
Stress (MPa)

0.27

o
-
o0

0.09

0.00
0.00

0.06 0.12
Strain (mm/mm)

0.18




image129.tiff
Sample1

Sample2
0.45 Sample3
©
o
< 0.30
7))
N
o
n

0.15

0.00
0.00 0.08 0.16 0.24

Strain (mm/mm)




image130.tiff
Stress (MPa)

0.75

o
o
<)

0.25

0.00
0.00

0.08 0.16
Strain (mm/mm)

Sample1
Sample2
Sample3

0.24




image131.tiff
Stress (MPa)

0.75

o
o
<)

0.25

0.00
0.0

0.1 0.2
Strain (mm/mm)

Sample1
Sample2
Sample3

0.3




image132.tiff
Stress (MPa)

0.75

o
o
<)

o
N
o

0.00
0.00

0.09 0.18
Strain (mm/mm)

Sample1
Sample2
Sample3

0.27




image133.tiff
Stress (MPa)

0.75

o
o
<)

0.25

0.00
0.0

0.1 0.2
Strain (mm/mm)

Sample1
Sample2
Sample3

0.3




image134.tiff
Stress (MPa)

0.60

o
»
(¢

0.00
0.0

0.1 0.2
Strain (mm/mm)

Sample1
Sample2
Sample3

0.3




image9.jpeg




image135.tiff
Stress (MPa)

1.6 Sample1
Sample2
Sample3

1.2

0.8

0.4

0.0

0.00 0.12 0.24 0.36
Strain (mm/mm)




image136.tiff
Stress (MPa)

0.60

o
»
(¢

0.00
0.0

0.1

D

0.2 0.3
Strain (mm/mm)

Sample1
Sample2
Sample3

0.4




image137.tiff
Stress (MPa)

o
»
(¢

o
©
=}

o
N
(¢

0.00
0.0

0.1

0.2
Strain (mm/mm)

0.3

0.4




image138.tiff
0.24

Sample1
Sample2
Sample3

L 0.16

=

7).

7).

o

® 0.08

0.00
0.00 0.04 0.08 0.12

Strain (mm/mm)




image139.tiff
Stress (MPa)

o
w

.t
N

0.7

1.4 2.1
Strain (mm/mm)

Sample1
Sample2
Sample3

2.8 3.5




image140.tiff
Stress (MPa)

0.3 0.6
Strain (mm/mm)

Sample1
Sample2
Sample3

0.9




image141.tiff
Stress (MPa)

o
o

o
1 N

0.2

0.0
0.0

0.2 0.4
Strain (mm/mm)

Sample1
Sample2
Sample3

0.6




image142.tiff
Stress (MPa)

N
N

ot
©

o
o

o
w

o
o

0.0

0.1

Sample1
Sample2
Sample3

0.2 0.3
Strain (mm/mm)

0.4




image143.tiff
Sample1

Sample2
1.35 Sample3
©
o
< 0.90
7))
2]
o
»

0.45

0.00
0.00 0.15 0.30 0.45

Strain (mm/mm)




image144.tiff
Stress (MPa)

1.8

N
N

o
o

0.0
0.00

0.15 0.30
Strain (mm/mm)

0.45




image10.jpeg




image145.tiff
Stress (MPa)

1.5

—
o

o
o

0.0
0.00

{

0.15 0.30
Strain (mm/mm)

Sample1
Sample2
Sample3

0.45




image146.tiff
Stress (MPa)

—
oo

N
N

0.6

0.0
0.00

0.14 0.28
Strain (mm/mm)

0.42




image147.tiff
Stress (MPa)

1.5

—
o

o
o

0.0
0.0

0.1 0.2
Strain (mm/mm)

Sample1
Sample2
Sample3

0.3




image148.tiff
Stress (MPa)

1.2

o
o

o
1 N

0.0
0.00

0.15 0.30
Strain (mm/mm)

Sample1
Sample2
Sample3

0.45




image149.tiff
Stress (MPa)

0.27

o
-
o0

o
o
©

0.00
0.00

0.03 0.06
Strain (mm/mm)

0.09




image150.tiff
Stress (MPa)

0.24

o
-
(o]

0.08

0.00
0.00

0.05 0.10
Strain (mm/mm)

0.15




image151.tiff
Stress (MPa)

0.6

o
1 N

o
N

0.0
0.00

0.06 0.12
Strain (mm/mm)

Sample1
Sample2
Sample3

0.18




image152.tiff
Stress (MPa)

1.2

o
o

o
1 N

0.0
0.00

0.07 0.14
Strain (mm/mm)

Sample1
Sample2
Sample3

0.21




image153.tiff
Sample1
1.2 Sample2
Sample3

.t
o

Stress (MPa)

0.4

0.00 0.06 0.12 0.18
Strain (mm/mm)




image154.tiff
Stress (MPa)

ot
©

o
o

o
w

0.0
0.00

0.06 0.12
Strain (mm/mm)

0.18




image11.jpeg




image155.tiff
Sample1

Sample2
0.9 Sample3
©
o
< 06
7).
7).
o
»
0.3
0.0

0.00 0.06 0.12 0.18
Strain (mm/mm)




image156.tiff
Stress (MPa)

1.5

—
o

o
o

0.0
0.00

.05 0.10
Strain (mm/mm)

Sample1
Sample2
Sample3

0.15




image157.tiff
Stress (MPa)

1.8

N
N

0.6

0.0
0.00

0.06 0.12
Strain (mm/mm)

Sample1
Sample2
Sample3

0.18




image158.tiff
Stress (MPa)

2.4

N
»

o
o

0.0
0.00

0.07 0.14
Strain (mm/mm)

0.21




image159.tiff
Stress (MPa)

0.07 0.14
Strain (mm/mm)

Sample1
Sample2
Sample3

0.21




image160.tiff
Sample1

0.18

Sample2
Sample3

©

o

= 0.12

7).

7).

o

»

0.06

0.00
0.00 0.03 0.06 0.09

Strain (mm/mm)




image161.tiff
Stress (MPa)

o
-

0.3

o
N

0.0
0.00

'

0.06 0.12
Strain (mm/mm)

Sample1
Sample2
Sample3

0.18




image162.tiff
Sample1

o
w

Sample2
Sample3
©
o
= 0.2
7).
7).
o
»
0.1
0.0

0.00 0.04 0.08 0.12
Strain (mm/mm)




image163.tiff
Sample1

0.24 Sample2
Sample3
©
o
= 0.16
7).
7).
o
»

0.08

0.00
0.00 0.03 0.06 0.09

Strain (mm/mm)




image164.tiff
Stress (MPa)

0.45

o
©
=}

0.15

0.00
0.00

0.02 0.04 0.06
Strain (mm/mm)

0.08




image12.jpeg




image165.tiff
Stress (MPa)

o
o

o
1

.t
N

0.0
0.00

0.04 0.08
Strain (mm/mm)

0.12




image166.tiff
Sample1

0.9 Sample2
‘ Sample3
©
X
< 0.6
7).
7).
o
7
0.3
0.0

0.00 0.03 0.06 0.09
Strain (mm/mm)




image167.tiff
Stress (MPa)

0.45

o
©
=}

0.15

0.00
0.00

0.06 0.12
Strain (mm/mm)

Sample1
Sample2
Sample3

0.18




image168.tiff
Stress (MPa)

0.6

o
1

.t
N

0.0
0.00

0.04 0.08
Strain (mm/mm)

Sample1
Sample2
Sample3

0.12

0.16




image169.tiff
Stress (MPa)

.t
©

o
o

o
w

0.0
0.0

0.1 0.2
Strain (mm/mm)

0.3




image170.tiff
Sample1

0.75 Sample2
Sample3
©
o
= 0.50
7).
7).
o
»

0.25

0.00
0.00 0.06 0.12 0.18

Strain (mm/mm)




image171.tiff
Stress (MPa)

0.27

S
N
oo

0.09

0.00
0.00

0.03 0.06
Strain (mm/mm)

Sample1
Sample2
Sample3

0.09




image172.tiff
Sample1
Sample2
Sample3

Stress (MPa)
o o
N W

o
-

0.0
0.00 0.09 0.18 0.27

Strain (mm/mm)




image173.tiff
Sample1

0.24

Sample2
Sample3

©

o

= 0.16

7).

7).

o

»

0.08

0.00
0.00 0.06 0.12 0.18

Strain (mm/mm)




image174.tiff
Sample1

Sample2
0.6 Sample3
©
o
=
5 0-4
7).
o
»
0.2
0.0

0.00 0.05 0.10 0.15
Strain (mm/mm)




image13.jpeg




image175.tiff
Stress (MPa)

o
o

o
1

.t
N

0.0
0.00

0.03 0.06
Strain (mm/mm)

Sample1
Sample2
Sample3

0.09




image176.tiff
Sample1

o
o

Sample2
Sample3
©
o
= 0.4
7).
7).
o
»
0.2
0.0

0.00 0.03 0.06 0.09
Strain (mm/mm)




image177.tiff
Sample1

0.75 Sample2
Sample3
©
o
=
o 0.50
7).
o
»

0.25

0.00
0.00 0.05 0.10 0.15

Strain (mm/mm)




image178.tiff
Stress (MPa)

N
»

N
N

o
o

o
1

0.0
0.000

0.015 0.030
Strain (mm/mm)

Sample1
Sample2
Sample3

0.045




image179.tiff
Stress (MPa)

0.9

o
o

o
w

0.0
0.00

0.04 0.08
Strain (mm/mm)

Sample1
Sample2
Sample3

0.12




image180.tiff
Stress (MPa)

0.9

o
o

o
w

0.0
0.00

.05 0.10
Strain (mm/mm)

Sample1
Sample2
Sample3

0.15




image181.tiff
Sample1
Sample2
Sample3

Stress (MPa)
o o
o ©

o
w

0.0
0.00 0.05 0.10 0.15

Strain (mm/mm)




image182.tiff
Sample1
Sample2
Sample3

Stress (MPa)
o o
1N o

.t
N

0.0
0.00 0.03 0.06 0.09

Strain (mm/mm)




image183.tiff
Stress (MPa)

1.2

o
o

o
1

0.0
0.00

0.04 0.08
Strain (mm/mm)

Sample1
Sample2
Sample3

0.12




image184.tiff
Stress (MPa)

0.9

o
o

o
w

0.0
0.00

N

\

0.03 0.06
Strain (mm/mm)

Sample1
Sample2
Sample3

0.09




image14.jpeg




image185.tiff
Stress (MPa)

© o o o o =2 =2 =
©O N A ® © © N »

0.00

0.03 0.06
Strain (mm/mm)

0.09




image186.tiff
Stress (MPa)

1.5

—
(=

.t
o

0.0
0.00

0.05 0.10
Strain (mm/mm)

Sample1
Sample2
Sample3

0.15




image187.tiff
Sample1

Sample2
1.2 Sample3
©
o
S 0.8
7))
7]
QO
-
(/p

o
»

0.0
0.00 0.04 0.08 0.12

Strain (mm/mm)




image188.tiff
Sample1

1.2 Sample2
Sample3
©
o
=
5 0-8
7).
o
»
0.4
0.0

0.00 0.06 0.12 0.18
Strain (mm/mm)




image189.tiff
Stress (MPa)

1.8 Sample1

Sample2
Sample3
1.2
0.6
0.0

0.00 0.06 0.12 0.18
Strain (mm/mm)




image190.tiff
Stress (MPa)

1.5

—
o

o
o

0.0
0.00

0.05 0.10
Strain (mm/mm)

Sample1
Sample2
Sample3

0.15




image191.tiff
—
oo

Stress (MPa)
N

o
o

0.0
0.000

0.058 0.116
Strain (mm/mm)

Sample1
Sample2
Sample3

0.174




image192.tiff
Sample1
Sample2
Sample3

1.2

.t
o

Stress (MPa)

o
1 N

0.0
0.00 0.06 0.12 0.18

Strain (mm/mm)




image193.tiff
Stress (MPa)

1.5

—
o

o
o

0.0
0.00

0.06 0.12
Strain (mm/mm)

Sample1
Sample2
Sample3

0.18




image194.tiff
Stress (MPa)

1.5 Sample1

Sample2
Sample3
1.0
0.5
0.0

0.00 0.07 0.14 0.21
Strain (mm/mm)




image15.jpeg




image195.tiff
Sample1

1.5 Sample2
Sample3
©
o
= 1.0
7).
7).
o
»
0.5
0.0

0.00 0.06 0.12 0.18
Strain (mm/mm)




image196.tiff
Stress (MPa)

1.8

N
N

o
o

0.0
0.00

0.06 0.12
Strain (mm/mm)

Sample1
Sample2
Sample3

0.18




image197.tiff
Sample1

1.5 Sample2
Sample3
©
o
= 1.0
7).
7).
o
»
0.5
0.0

0.00 0.07 0.14 0.21
Strain (mm/mm)




image198.tiff
Sample1
Sample2
Sample3

Stress (MPa)
o o

ot
o

0.0
0.00 0.06 0.12 0.18

Strain (mm/mm)




image199.tiff
Sample1
Sample2
Sample3

—
oo

N
N

Stress (MPa)

o
o

N

0.0
0.00 0.06 0.12 0.18

Strain (mm/mm)




image200.tiff
Stress (MPa)

1.8 Sample1
Sample2
Sample3

N
N

o
o

0.0
0.00 0.06 0.12 0.18

Strain (mm/mm)




image201.tiff
Stress (MPa)

A)

0.03 0.06
Strain (mm/mm)

Sample1
Sample2
Sample3

0.09




image202.tiff
Sample1
Sample2
Sample3

N
1N

Stress (MPa)
o

o
o

0.00 0.02 0.04 0.06
Strain (mm/mm)

0.0




image203.tiff
Stress (MPa)
o o

o
o

0.0
0.00

0.04 0.08
Strain (mm/mm)

0.12




image204.tiff
Sample1

1.8 Sample2
Sample3
©
o
< 1.2
7).
7).
o
»
0.6
0.0

0.00 0.05 0.10 0.15
Strain (mm/mm)




image16.jpeg




image205.tiff
Sample1

N
1N

Sample2
Sample3
©
o
= 1.6
7).
7).
o
»
0.8
0.0

0.00 0.06 0.12 0.18
Strain (mm/mm)




image206.tiff
Stress (MPa)

2.4

N
»

o
o

0.0
0.00

0.06 0.12
Strain (mm/mm)

Sample1
Sample2
Sample3

0.18




image207.tiff
Stress (MPa)

0.07 0.14
Strain (mm/mm)

Sample1
Sample2
Sample3

0.21




image208.tiff
Stress (MPa)

2.1

-_—
=

o
N

0.0
0.00

A

0.07 0.14
Strain (mm/mm)

Sample1
Sample2
Sample3

0.21




image209.tiff
Sample1
Sample2
Sample3

Stress (MPa)
N 0o

o
o

0.0
0.00 0.06 0.12 0.18

Strain (mm/mm)




image210.tiff
Sample1

N
1N

Sample2
Sample3
©
o
= 1.6
7).
7).
o
»
0.8
0.0

0.00 0.07 0.14 0.21
Strain (mm/mm)




image211.tiff
Stress (MPa)

2.4

N
»

o
o

0.0
0.00

0.06 0.12
Strain (mm/mm)

Sample1
Sample2
Sample3

0.18




image212.tiff
Stress (MPa)

2.4

N
»

o
o

0.0
0.00

0.06 0.12
Strain (mm/mm)

Sample1
Sample2
Sample3

0.18




image213.tiff
Sample1
Sample2

/ \ Sample3

Stress (MPa)
o o

.t
o

0.0
0.00 0.03 0.06 0.09

Strain (mm/mm)




image214.tiff
Sample1
Sample2
Sample3

Stress (MPa)
o o

ot
o

0.0
0.00 0.05 0.10 0.15

Strain (mm/mm)




image17.jpeg




image215.tiff
Stress (MPa)

1.8

N
N

o
o

0.0
0.00

A\
N

0.04 0.08
Strain (mm/mm)

Sample1
Sample2
Sample3

0.12




image216.tiff
Stress (MPa)
N 0o

o
o

0.0

Sample1
Sample2
Sample3

0.00 0.04 0.08 0.12

Strain (mm/mm)




image217.tiff
Sample1
Sample2
Sample3

Stress (MPa)
N 0o

o
o

0.0
0.00 0.04 0.08 0.12

Strain (mm/mm)




image218.tiff
Stress (MPa)

N
-

-_—
=

o
N

0.0
0.00

0.08 0.16
Strain (mm/mm)

Sample1
Sample2
Sample3

0.24




image219.tiff
Sample1
Sample2
Sample3

Stress (MPa)
N 0o

o
o

0.0
0.00 0.08 0.16 0.24

Strain (mm/mm)




image220.tiff
2.4

Sample1
Sample2
Sample3

Stress (MPa)
N 0o

o
o

0.0
0.00 0.06 0.12 0.18

Strain (mm/mm)




image221.tiff
Sample1

N
1N

Sample2
Sample3
©
o
= 1.6
7).
7).
o
»
0.8
0.0

0.00 0.04 0.08 0.12
Strain (mm/mm)




image222.tiff
Stress (MPa)

2.4

N
»

o
o

0.0
0.00

/\\

0.05 0.10
Strain (mm/mm)

Sample1
Sample2
Sample3

0.15




image223.tiff
Stress (MPa)

21 Sample1

Sample2
Sample3
1.4
0.7
0.0

0.00 0.06 0.12 0.18
Strain (mm/mm)




image224.tiff
Sample1
Sample2

/ Sample3

-
oo

Stress (MPa)
N

o
o

0.0
0.00 0.06 0.12 0.18

Strain (mm/mm)




image18.jpeg
T
1822





image225.tiff
Sample1
Sample2
Sample3

2.1

Stress (MPa)
N

o
N

0.0
0.00 0.09 0.18 0.27

Strain (mm/mm)




image226.tiff
Sample1
Sample2
Sample3

-
oo

Stress (MPa)
N

o
o

0.0
0.0 0.1 0.2 0.3

Strain (mm/mm)




image227.tiff
Stress (MPa)

1.8

N
N

o
o

0.0
0.00

0.09 0.18
Strain (mm/mm)

Sample1
Sample2
Sample3

0.27




image228.tiff
Stress (MPa)

N
-

-_—
=

o
N

0.0
0.00

0.08 0.16
Strain (mm/mm)

Sample1
Sample2
Sample3

0.24




image229.tiff
Sample1
Sample2
Sample3

N
()]

Stress (MPa)
o

0.5

0.0
0.00 0.09 0.18 0.27

Strain (mm/mm)




image230.tiff
Sample1

1.8 Sample2
Sample3
©
o
< 1.2
7).
7).
o
»
0.6
0.0

0.00 0.08 0.16 0.24
Strain (mm/mm)




image231.tiff
Stress (MPa)

1.8

N
N

o
o

0.0
0.00

0.06 0.12
Strain (mm/mm)

Sample1
Sample2
Sample3

0.18




image232.tiff
Sample1
Sample2

N
1N

1 Sample3

5 /
o
E /
5 1.6
7).
o
»

0.8

0.0

0.00 0.05 0.10 0.15
Strain (mm/mm)




image233.tiff
Sample1

Sample2
Sample3

N
1N

Stress (MPa)
o

o
o

0.0
0.00 0.03 0.06 0.09

Strain (mm/mm)




image234.tiff
Sample1
Sample2
Sample3

Stress (MPa)
o o

ot
o

0.0
0.00 0.07 0.14 0.21

Strain (mm/mm)




image19.jpeg




image235.tiff
Sample1

2.1 Sample2
Sample3
©
o
= 1.4
7).
7).
o
»
0.7
0.0

0.00 0.09 0.18 0.27
Strain (mm/mm)




image236.tiff
Sample1
Sample2
Sample3

Stress (MPa)
N 0o

o
o

0.0
0.00 0.07 0.14 0.21

Strain (mm/mm)




image237.tiff
Stress (MPa)

-
oo

N
N

o
o

0.0
0.00

0.07 0.14
Strain (mm/mm)

0.21




image238.tiff
Sample1
Sample2

Stress (MPa)

/\

0.00 0.11 0.22 0.33
Strain (mm/mm)





image239.tiff
Stress (MPa)

4.5

L
o

N
()]

0.0
0.0

0.1 0.2
Strain (mm/mm)

0.3




image240.tiff
Stress (MPa)

3.6

N
1N

N
N

0.0
0.0

0.2 0.4
Strain (mm/mm)

Sample1

0.6




image241.tiff
Sample1

Sample2
3.6 Sample3
©
o
<24
7).
7).
o
»

N
N

0.0
0.00 0.15 0.30 0.45

Strain (mm/mm)




image242.tiff
Sample1

4.5 Sample2
Sample3
©
o
< 30
7).
7).
o
»
1.5
0.0

0.0 0.1 0.2 0.3
Strain (mm/mm)




image243.tiff
Sample1

Sample2
4.2 Sample3
©
=
~ 2.8
7).
7).
o
»
1.4
0.0

0.00 0.15 0.30 0.45
Strain (mm/mm)




image244.tiff
Sample1
Sample2
Sampled

-
o

/—

/

Stress (MPa)
oL
-

-
&)

0.0
0.00 0.15 0.30 0.45

Strain (mm/mm)




image20.jpeg




image245.tiff
Force (N)

N
oo

N
—

—
N

Sample1
Sample2
Sample3

50 100 150 200

Extentiom (mm)




image246.tiff
Force (N)

0.6

Sample1
Sample2
Sample3

S
B

0.2

0.0
0 50 100 150 200

Extentiom (mm)




image247.tiff
Force (N)

S
3,

1.5

-
o

Sample1
Sample2

M Sample3
i

Vs
15 30 45

Extentiom (mm)





image248.tiff
S
3,

Sample1
Sample2
0.4 TSample3
203 | ‘ ,‘
8 | l‘ ," ’
S 0.2 , “ N /! | M
i / (il
0.1
0.0 :

0 60 120 180
Extentiom (mm)




image249.tiff
O\

Sum Spectum

®

Element Weight % Atomic %
46.19 40

Sum pectr [l

®

Element Weight % Atomic %

Sum Spectrum.

®

Element Weight % Atomic %

o

N

N





image21.jpeg




image22.jpeg




image23.jpeg
T

526> 7 8 9D 1





image24.jpeg




image25.jpeg




image26.jpeg




image27.jpeg




image28.jpeg




image29.jpeg




image30.jpeg




image31.jpeg




image32.jpeg




image33.jpeg




image34.jpeg




image35.jpeg
=3




image36.jpeg




image37.jpeg




image38.jpeg




image39.jpeg




image40.jpeg
; WNW“W ]![ { IWJHI I‘!’I[Hml‘!]lll]ll” WTW]T[[PWWI’I|I[I’I]I‘I’[!,I]I
1 2 3 458





image41.jpeg
||I|IU||{||K| I ]“I]I[Ill'l]l]llljl‘lf [I]I‘ltl’l]l’l’l’lm l‘lmlml‘l’l l)l lml]l)l
1 2 SSSads 5





image42.jpeg
| i I Hﬁrhf‘\wzhhh





image43.jpeg




image44.jpeg
3
o
5y
®
©

v ¢

i 0b





image45.jpeg
1





image46.jpeg
9





image47.jpeg
\ m!N!!l‘I‘I‘I‘III i ||‘f||‘||!||ml|lﬂr | | ’

1





image48.jpeg




image49.jpeg




image50.jpeg
lgi





image51.jpeg




image52.jpeg




image53.jpeg




image54.jpeg




image1.tiff
NH,

NH, HN
{ NH,
N
HN~N A AN Ay AN, 0 _ 0 o
’ H ' = HN NH, NO\}“'Q = Aa?
N/ N
luuz
PEI PEGDE

W

NH, H

B, * A= 8
HN NH, c-N NH-C

Ring Opening Polymerization 3D Cross-linked Framework




image55.jpeg




image56.jpeg




image57.jpeg
i J! ﬂ]l[!]lmquwrml[lp\lllm|}l|||l]Illml\llI‘V\Wl‘l‘lll\l‘l(l‘ \ I\\r \.‘1:\ 1\)1;\\\1‘:“_\‘.“‘ ‘ :“‘“\‘\'ﬂ
. . ‘

1 2888 6 7 8 9 1011
i T i





image58.jpeg




image59.jpeg




image60.jpeg




image61.jpeg




image62.jpeg




image63.jpeg
lk .i\llJ[l!i'HW
e
6 £ 8
ek
l ML

i





image64.jpeg




image2.jpeg




image65.jpeg




image66.jpeg
i





image67.jpeg
9%

I





image68.jpeg
WW‘; [
1





image69.jpeg
i

8 010 11 -





image70.jpeg




image71.jpeg




image72.jpeg




image73.jpeg




image74.jpeg




image3.jpeg




image75.jpeg




image76.jpeg
i

.\‘,.v
Wi





image77.jpeg




image78.jpeg
il

8 9110 1"

lj'i l





image79.jpeg
I ‘|I]i[l|l‘||||['!]lllI'II’|'|||'|||!,|![||I Hlul’]’lﬂwﬂ‘wwlmm , ]l‘l}tlz
| | 8 9 10 11
i





image80.jpeg




image81.jpeg




image82.jpeg




image83.jpeg




image84.jpeg
M

9 "1]@- 1 12
T





image4.jpeg
m ,l[l,l Iﬂlm]lmlf|]||l‘lw]l|||||||l|||||||||‘||||[||]|rl|’| WIN\'IWII]\ A U\\
: —gﬁgr:f» o= = = 8 9 iO 11 12
; ‘H\\WH il \\ |





image85.jpeg
l

rvum’ﬂmy i L,
) |

3 : 89 Viio i1
I ol

1





image86.jpeg




image87.jpeg
I | AR W\

l

T





image88.jpeg




image89.jpeg




image90.jpeg




image91.jpeg




image92.jpeg




image93.jpeg




image94.jpeg




