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Fig. S1. DMA curves of (a) neat SEPS and (b) PPM/HDPE with different HDPE contents.
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Fig. S2. Tensile characteristic curve of PPM/HDPE blends
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Fig. S3. SEM images of PPM/HDPE composites with different HDPE contents: (a) 99/1, (b) 97/3, and (c) 85/15; and (a′–c′) are the magnification of (a–c). The ruler of the same type of picture is kept consistent.
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Fig. S4. Schematic illustration of the alternative phase morphologies in an A/B/C ternary blends system

Surface tensions and interfacial tensions measurement
The surface tensions of solid materials can be evaluated using static contact angle measurement. The surface tensions of three polymers pairs can be calculated by OWRK method [1–3].
    (S1)
     (S2)
where θ is contact angle; γ represents the surface tension; the subscripts of S and L represent the solid and liquid portion, respectively; and the superscripts of D and P indicate the dispersive and polar portion, respectively. H2O and CH2I2 were selected as a polar and a nonpolar liquid to measure the surface tensions at room temperature [4]. The results of contact angle and surface tension are listed in Table S1.

Table S1
Contact angle and surface tension results of different components at 25 °C.
	Sample
	Contact angle at 20 °C (° )
	Surface tension at 20 °C (mN∙m−1)

	
	Distilled water
	Diiodomethane
	γ
	γD
	γP

	PP
	102.84
	69.46
	23.85
	23.18
	0.67

	HDPE
	109.32
	69.19
	23.39
	23.33
	0.06

	SEPS
	104.47
	59.80
	28.85
	28.69
	0.16



But the melt blending was carried out at an elevated temperature and the spreading behaviors of three components occurred at processing temperature (195 °C). Thus, the surface tensions of materials may change dramatically with the increasing temperature. The surface tensions at given temperature can be evaluated from the following Guggenheim empirical formula [5].
      (S3)
where the  and  represent the surface tensions at processing temperature (TM) and testing temperature (T0), respectively. The calculated surface tensions of three components at 195 °C are shown in Table S2. The harmonic mean equation had been used to calculate the interfacial tensions of different polymer pairs:
  (S4)
where γA and γB are the surface tensions of two components (i.e., A and B) in contact, and γA/B is the interfacial tension between components A and B. Table 2 shows the interfacial tensions between different components at 195 °C. Then, the morphology of a ternary polymer blend can be predicted by the concept of spreading coefficients according to Hobbs [6] and Harkin [7].
   (S5)
where γi/j, γi/k, and γj/k are the interfacial tensions for each polymer pair and λk is the spreading coefficient giving the tendency of component k to spontaneously spread at the interface between components i and j. If λk > 0, component k can spread at the interface between components i and j, otherwise the spreading does not occur [7]. The spreading coefficients λPP, λSEPS, and λHDPE were calculated to be −0.68, −0.83, −0.17, respectively. According to the spreading coefficients, we can predict the concrete phase morphology of the mixture [4], HDPE and SEPS have no driving force to diffuse between each other and PP. Because PP also has no tendency to spread between the two, a stacked thus formed in PP matrix. 
 
Table S2
Surface tension and interfacial tensions between different components at 195 °C.
	Sample
	Surface tension at 195 °C (mN∙m−1)
	Component couple
	Interfacial tension, γi/j (mN∙m−1)

	
	γ
	γD
	γP
	
	

	PP
	20.16
	19.60
	0.57
	PP/SEPS
	0.76

	HDPE
	19.77
	19.72
	0.05
	PP/HDPE
	0.43

	SEPS
	24.39
	24.26
	0.14
	HDPE/SEPS
	0.50
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Fig. S1. 


DMA curves of (a) neat SEPS and (b) PPM/HDPE with different HDPE contents.
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Tensile characteristic curve of PPM/HDPE blends
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SEM images of PPM/HDPE composites with different HDPE contents
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