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Experimental section
Reagents

All ofreagentswereshown in Table S1. 
Table S1The manufacturersofreagents
	Reagents
	Company

	Bare silica
	Lanzhou Institute of Chemical Physics (Chinese Academy of Sciences, China)

	Azobis (isobutyronitrile) (AIBN)
	Shanghai Aladdin biochemtech company (Shanghai, China)

	N-isopropylacrylamide (NIPAM)
	Shanghai Adamas-beta company (Shanghai,China)

	Pentaerythritol triacylate (PETA)
	Sigma-Aldrich (Shanghai China)

	Water
	Milli-Q system (Millipore Inc., Milford, MA)

	NiCl2.6H2O
	Institute of Guang Fu industry of fine chemicals (Tianjin China)

	NaCl
	Li,anlongBohua Pharmaceutical Chemistry Co., Ltd (Tianjin China)

	Na2CO3; NiSO4.6H2O
	Xilong chemical co., Ltd (Guangzhou China)

	Na2SO4;Ni2CO3; CoCl2.6H2O
	Tianjin Kemeio Chemical Reagent Co., Ltd.


Synthesis of porous Sil@C composites microspheres

As shown in Fig. 1, carbon-silica core-shell microspheres with different morphology were prepared by a simple two-step method. The first step was coating polymer on bare silica surface via in-situ polymerization. 2.40 g of silica, 0.40 g of NIPAM as monomer, 0.01 g of AIBN as initiator, 0.20 g of PETA as crosslinker and 5 mL of methanol were uniformed by stirring evently, and standing 1 h. The mixture was transferred into the flask and adding 30 mL of n-hexane. Under stirring conditions, slowly drop benzene into flask until the whole solution was completely dispersed evenly. After polymerization at 70 ℃ for 12 h under N2 protection, the impurities were removed by washing with water and methanol (denoted as NIPAM@Sil). This refer to our previous works [1-3]. Then, in the second step, 1.0 g of metal salt was added into 2.0 g of NIPAM@Sil, and thecarbonization was used to obtain graphitized carbon shell with different morphology at 500 ℃ to 900 ℃ with heating rate of 10 ℃ min-1 under Ar protecting. The silica-carbon core-shell microspheres will be obtained by washing with water and drying under vacuum. 

Characterization

SEM images were obtained using a JSM6701F (JEOL, Japan). N2 adsorption and desorption surface areas were measured at 77 K by the BET technique on a Micromeritics ASPS 2010 analyzer (USA). Tube calciner (QSH-RTF-1200T/1400T) was purchased from Shanghai Quanshuo Electric Furnace Co., Ltd (Shanghai, China). XPS data was obtained with an ESCALAB 250 XI electronspectrometer (Thermo SCIENTIFIC, USA). TEM images were carried out using a TF20 (FEI, USA). TGA and DSC data was obtainedfrom a STA449F3 Synchronous thermal analyzer (NETZSCH, Germany) set at a heating ramp of 10 ℃/min upto 1000 ℃. Raman data was from Lab RAMHR Evolution (HORIBA Jobin Yvon S.A.S., France). IR spectra were collected using a Nexus 870 infrared spectrometer (Nicolet, USA).
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Figure S1 The SEM images of (a, b) Bare silica, (c, d) NIPAM@Sil and (e, f) Sil@C without metal salt. Scale bar: 1 μm.
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Figure S2 The colors of NIPAM@Sil (a), Sil@C (b).

Table S1The results of N2 adsorption and desorption isotherms at 77 K and pore size distributions.
	
	Bare silica
	NIPAM@Sil
	Sil@C

	Surfaces Area(m2 g-1)
	370.72
	289.37
	53.48

	Pore Volume (cm3 g-1)
	0.66
	0.45
	0.15

	Pore Diameter (nm)
	6.37
	6.21
	11.71
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Figure S3 Effect of carbonization temperature on Sil@C(NiCl2). 500 ℃ (a, b), 700 ℃ (c, d) and 900 ℃ (e, f). Scale bar: 1 μm. 
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Figure S4 The TEM images of (a) Bare silica, (b) NIPAM@Sil, (c) Sil@C(NiCl2) (500 ℃), (d) Sil@C(NiCl2) (700 ℃) and (e) Sil@C(NiCl2) (900 ℃). Scale bar: a-d: 200nm, e: 50nm.
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Figure S5 The colors of Sil@C(NiCl2). 500 ℃ (a), 700 ℃ (b) and 900 ℃ (c).
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Figure S6 (a) IR spectrum for Bare silica, NIPAM@Sil and Sil@C(NiCl2). (b) XPS survey scan for Bare silica, NIPAM@Sil, Sil@C and Sil@C(NiCl2). High-resolution C1s XPS spectra for Sil@C (c), and Sil@C(NiCl2) (d), respectively.
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Figure S7 The SEM and TEM images of Sil@C(Na2CO3) (a, b) and Sil@C(NaCl) (c, d). Scale bar: a-c: 1 μm, d: 50nm.
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Figure S8 The photos of the polymer NIPAM@Sil carbonized with different metal salt carbonize. (a) Na2CO3, (b) NiCO3, (c) Na2SO4, (d) NiSO4, (e) NaCl, (f) CoCl2. 

Table S5 The nitrogen adsorption and desorption isotherms at 77 K and pore size distributions results of Sil@C with metal salts.
	
	Surface area (m2g-1)
	Pore volume 
(cm3 g-1)
	Pore Diameter 
(nm)

	Sil@C(Na2CO3)
	76.47
	0.39
	21.63

	Sil@C(Na2SO4)
	201.81
	0.39
	6.65

	Sil@C(NiCl2)
	284.68
	0.45
	6.25

	Sil@C(NaCl)
	318.80
	0.61
	6.62

	Sil@C(CoCl2)
	340.55
	0.48
	5.39

	Sil@C(NiCO3)
	354.40
	0.51
	5.96

	Sil@C(Ni2SO4)
	392.60*
	0.61
	5.90


*The reason for exceeding the surface area of the bare silica may be that the NIPAM@Sil pyrolysis of Ni2SO4 is not very complete and there is still residual material in the sample.

Table S7 The DSC analysis of different metal salt total heat released.
	
	Peak Tem. (℃)
	Heat (J/g)
	Total heat

	Na2CO3
	350
	2.7
	2.7

	Na2SO4
	250
	77.1
	77.1

	NiCl2
	190

215

260
	165.0

28.8

60.3
	254.1

	NaCl
	250
	78.7
	78.7

	CoCl2
	170
	301.9
	301.9

	NiCO3
	330
	185.7
	185.7

	Ni2SO4
	170

350
	507.8

170.1
	677.9
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FigureS9 The DSC exothermic curves of bare silica (a), NIPAM@Sil (b), NaCl (c), Na2SO4 (d), CoCl2 (e), NiCO3 (f), NiCl2 (g), NiSO4 (h), and Na2CO3 (i).
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