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Supplementary information
The schematic procedure of synthesis of the pure and surface-modified silica nanoparticles is given in Figures S1 and S2, respectively.· 60 min
· Ultrasonic
· (Polymerization)
· 20 min Ultrasonic
· Hydrolysis
· 10 min
· Ultrasonic

Water + Ethanol
Adding TEOS
Ammonia: drop wise
Turbid white solution


[bookmark: _Ref82452633][bookmark: _Ref93181557]
[bookmark: _Hlk93077493]Fig. S1 The procedure of synthesis of silica nanoparticles
[bookmark: _Ref93181798]· Ambient Temp.
· 24 hr
· 500°C

Calcination Nanosilica
Adding in EtOH
Adding 3-APTES
Centrifuge
Washing with EtOH


Fig. S2 The procedure of surface modification of silica nanoparticles

The morphology of the synthesized silica nanoparticles was evaluated using FE-SEM analysis and the images are given in Figure S3. a)
b)

[bookmark: _Ref94870928]
Fig. S3 FE-SEM images of silica nanoparticles at different scales of (a) 500 nm and (b) 1 μm
DSC analysis was performed on different samples of HDPE/PSN and HDPE/AMS nanocomposites and the results of each sample are given in Figures S4-S10.
(a)
(b)
(c)


[bookmark: _Ref93184966]





















[bookmark: _Hlk104744374]Fig. S4 DSC diagram of pure HDPE at the rate of (a) 1 K/min, (b) 5 K/min, and (c) 10 K/min. 
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Fig. S5 DSC diagram of HDPE/PSN 0.5 at the rate of (a) 1 K/min, (b) 5 K/min, and (c) 10 K/min.
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Fig. S6 DSC diagram of HDPE/PSN 0.75 at the rate of (a) 1 K/min, (b) 5 K/min, and (c) 10 K/min.
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Fig. S7 DSC diagram of HDPE/PSN 2 at the rate of (a) 1 K/min, (b) 5 K/min, and (c) 10 K/min.
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Fig. S8 DSC diagram of HDPE/AMS 0.5 at the rate of (a) 1 K/min, (b) 5 K/min, and (c) 10 K/min.
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Fig. S9 DSC diagram of HDPE/AMS 0.75 at the rate of (a) 1 K/min, (b) 5 K/min, and (c) 10 K/min. 
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Fig. S10 DSC diagram of HDPE/AMS 2 at the rate of (a) 1 K/min, (b) 5 K/min, and (c) 10 K/min.



[bookmark: MTToggleStart][bookmark: MTToggleEnd]As mentioned in the text of the paper, Gutzow Dobreva's theory has been used to investigate the induced crystallinity in HDPE/PSN and HDPE/AMS nanocomposite samples. According to this theory, DSC analysis was performed for each nanocomposite sample at three rates of 1, 5, and 10 K/min, and the rate logarithm was plotted against . The slope obtained from the diagram for each nanocomposite represents the parameter , the difference of which with the parameter B in pure HDPE indicates the induced crystallinity. The related diagrams are given in Figures S11-S17. 



Fig. S11 log (cooling rate) vs. 1/∆T2 for pure HDPE


Fig. S12 log (cooling rate) vs. 1/∆T2 for HDPE/PSN of 0.5


Fig. S13 log (cooling rate) vs. 1/∆T2 for HDPE/PSN of 0.75
 Fig. S14 log (cooling rate) vs. 1/∆T2 for HDPE/PSN of 2.



Fig. S15 log (cooling rate) vs. 1/∆T2 for HDPE/AMS of 0.5.

Fig. S16 log (cooling rate) vs. 1/∆T2 for HDPE/AMS of 0.75.


Fig. S17 log (cooling rate) vs. 1/∆T2 for HDPE/AMS of 2.
Pure HDPE
Pure	8.6533261222282321E-3	4.8970613224709938E-3	2.9186845722127784E-3	0	0.69897000433601886	1	1/∆T2
log (Cooling Rate)

PENC-PSN 0.5
PENC-PS0.5	8.4013774898532637E-3	5.3986323104904498E-3	3.6072108144180192E-3	0	0.69897000433601886	1	1/∆T2
log (Cooling Rate)

PENC-PSN 0.75
PENC-PS0.75	8.5417228996757452E-3	4.924592182209901E-3	3.0256050907621038E-3	0	0.69897000433601886	1	1/∆T2
log (Cooling Rate)

PENC-PSN 2
PENC-PS2	8.8664744415007917E-3	5.4869684499314125E-3	3.2840452869845119E-3	0	0.69897000433601886	1	1/∆T2
log (Cooling Rate)

PENC-AMS0.5	7.708192498232915E-3	3.468363667641969E-3	2.062364244873582E-3	0	0.69897000433601886	1	1/∆T2
log (Cooling Rate)

PENC-AMS0.75	7.5352044753086468E-3	3.4078876923795162E-3	2.0108990729755306E-3	0	0.69897000433601886	1	1/∆T2
log (Cooling Rate)

PENC-AMS2	9.2101045899477454E-3	6.3188597743914178E-3	3.6775508688030134E-3	0	0.69897000433601886	1	1/∆T2
log (Cooling Rate)
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