[bookmark: OLE_LINK7]Supporting Information
A Software for Evaluating Ionic Conductivity of Inorganic–Polymer Composites Solid Electrolytes
[bookmark: _Hlk131604857]Yuqing Ding1, Bing He2, Da Wang1, Maxim Avdeev3,4, Yajie Li1, Siqi Shi1,5*
1School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China
2School of Computer Engineering and Science, Shanghai University, Shanghai 200444, China
3Australian Nuclear Science and Technology Organisation, Sydney 2232, Australia
 4School of Chemistry, The University of Sydney, Sydney 2006, Australia
5Materials Genome Institute, Shanghai University, Shanghai 200444, China
*E-mail: sqshi@shu.edu.cn (Siqi Shi)




Table S1 Performance comparison among various solid electrolytes
	Solid electrolytes
	σ (S cm−1)
(RT)
	
(RT)
	ECW (V)
	Flexibility
	[bookmark: OLE_LINK6]Thermal stability
	Interfacial
property

	Polymer
	10−7~10−5
	0.2~0.5
	~4
	Excellent
	Inferior
	Excellent

	Inorganic
	Oxide
	10−4~10−3
	1
	>5
	Inferior
	Excellent
	Inferior

	
	Sulfide
	10−3~10−2
	1
	2~3
	Medium
	Good
	Good

	IPCSEs
	10−4~10−3
	>0.5
	>5
	Excellent
	Medium
	Good


σ: ionic conductivity;: ionic transference numbers; RT: room-temperature; ECW: electrochemical window










Table S2 Conductivity of the three phases of IPCSEs (S cm−1, RT)
	[bookmark: OLE_LINK55]IPCSEs

	Polymer matrix
()
	Inorganic filled phase
()
	[bookmark: OLE_LINK1]Amorphous polymer
()

	PAN/LiClO4-LLTO[1,2]
	[bookmark: OLE_LINK8]3.62×10−7
	1.0×10−3 
	1.26×10−2

	PEO/LiClO4-LLZNO[3,4,5]
	2×10−8
	8×10−4 
	1.5×10−4

	PEO/LiTFSI-LLTO[6,7]
	2.2×10−6
	1.0×10−3 
	5.31×10−3

	[bookmark: OLE_LINK44]PEO(Li-salt-free)-LLZTO[8,9]
	2.3×10−6
	1.6×10−3
	1.5×10−5

	PEO/LiCF3SO3-Al2O3[10]
	2×10−8
	insulation
	1.1×10−5

	PEO/LiClO4-SiO2[11,12]
	8.1×10−8
	insulation
	5.5×10−5



In the simulation, ， and  represent the time step required for walkers to successfully pass A, B and C bonds, respectively.  and represent the migration rate of walkers through different bonds, which is proportional to the conductivity of different phases,  and . In this work, these three values are given by the three-phase conductivity  and . We assume that =/.














[bookmark: OLE_LINK46]Table S3 EMT models for effective conductivity of a composite material
	Maxwell-Wagner Theory
	

	Asymmetric BEM
	



	Symmetric BEMT
	

	McLachlan Generalized EMT
	

	Series Brick-Layer Model
	

	Parallel Brick-Layer Model
	

	Landau-Lifshitz
	

	Hamilton-Crosser
	


: effective composite conductivity; : reinforcement volume fraction; : effective percolation threshold; t: effective percolation slope; d: system dimensionality; n: inclusion shape factor; BEMT: Bruggeman Effective Medium Theory
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Figure S1 Four shapes of inorganic filler RRM schematic diagram: (a) nano-particles; (b) nano-wires; (c) nano-sheets; (d) nano-networks
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Figure S2 Inorganic filler ordered arrangement diagrams, three shapes of inorganic fillers are (a) aligned one-dimensional nano-wires; (b) aligned two-dimensional nano-sheets; (c) aligned three-dimensional nano-networks
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