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Fig. S1. SEM of PMMA
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Fig. S2. SEM of (a)CM、(b)CM-3Li、(c)CM-5Li、(d)CM-8Li、(e)CM-3Na、(f)CM-5 Na、
(g)CM-8 Na、(h)CM-3K、(i)CM-5K、(j)CM-8K、(k)CM-3Rb、(l)CM-5Rb、(m)CM-8 Rb、

(n)CM-3Cs、(o)CM-5Cs、(p)CM-8Cs
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Fig. S3. EDS of (a)CM-3Li、(b)CM-5Li、(c)CM-8Li
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Fig. S4. EDS of (a)CM-3K、(b)CM-8K
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Fig. S5. EDS of (a)CM-3Rb、(b)CM-5Rb、(c)CM-8Rb
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Fig. S6 EDS of (a)CM-3Cs、(b)CM-5Cs、(c)CM-8Cs
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Fig. S7 XRD of (a)CM-Li、(b)CM-Na、(c)CM-Rb、(c)CM-Cs
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Fig. S8 IR of (a)CM-Li、(b)CM-Na、(c)CM-Rb、(c)CM-Cs
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Fig. S9 BET of (a)CM-Li、(b)CM-Na、(c)CM-Rb、(c)CM-Cs
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Fig. S10 Raman of CM、CM-Li、CM-Na、CM-Na、CM-Rb、CM-Cs



S12

Fig. S11 H2-TPR of (a)CM-Li、(b)CM-Na、(c)CM-Rb、(c)CM-Cs
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Fig. S12 NO-TPD of (a)CM-Li、(b)CM-Na、(c)CM-Rb、(c)CM-Cs
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Table S1 Elemental composition of CM-5K

Element Content(%)
Ce 30.8
Mn 60.0
K 9.2

SUM 100
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Table S2 The BET surface area of catalyst

Catalysts Suface area(m2/g)
CM-3Li 47.2
CM-5Li 62.1
CM-8Li 54.9
CM-3Na 50.8
CM-5Na 61.3
CM-8Na 50.2
CM-3Rb 51.3
CM-5Rb 66.5
CM-8Rb 57.6
CM-3Cs 51.4
CM-5Cs 63.7
CM-8Cs 54.0


