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Table S1 the base information of all used materials

Name Chemical formula Purity (%) Supplier
Polymer ionic liquid 1-Vinylimidazole CsHgN, 99% Aladdin
Ethyl bromide C,H;Br 99% Aladdin
Propyl bromide C;H;Br 99% Aladdin
Butyl bromide C4HyBr 99% Aladdin
Amyl bromide CsH;Br 99% Aladdin
Hexyl bromide Ce¢H3Br 99% Aladdin
Azodiisobutyronitrile CgHnNy 99% J&K Chemical
GO Graphite C 99.8% Aladdin
Sodiumnitrate NaNO; 99% supplier
Potassium permanganate KMnO, 99.5% supplier
Hydrogen peroxide H,0, 30% supplier
Model fuel N-octane CgHig 99.9% supplier
Thiophene C4H,4S 99% supplier
Benzothiophene CgH¢S 99% Aladdin
Dibenzothiophene CI12HS8S 99% Aladdin

Table S2 BBD experiment design and response result for desulfurization of thiophene

Factors
Run  A:Temperature B:Mass C:Oxygen flux D:Stirring speed
Experimental
O (€9) (L/min) (rpm)
1 60 0.08 0.5 1000 89.91
2 30 0.11 1 600 84.32
3 60 0.08 0.5 200 78.3
4 90 0.08 1 200 81.68
5 30 0.08 1.5 600 85.11
6 90 0.08 0.5 600 87.51

7 30 0.08 1 200 89.44



8 60 0.08 1 600 97.34
9 60 0.05 0.5 600 83.57
10 60 0.05 1 200 76.94
11 60 0.11 1 1000 93.05
12 60 0.11 1.5 600 91.96
13 60 0.08 1 600 97.79
14 60 0.08 1 600 98.02
15 60 0.11 0.5 600 89.33
16 60 0.11 1 200 84.79
17 90 0.11 1 600 89.36
18 60 0.08 1 600 98.12
19 60 0.05 1.5 600 84.7
20 60 0.05 1 1000 88.07
21 30 0.05 1 600 78.19
22 30 0.08 1 1000 83.61
23 30 0.08 0.5 600 77.43
24 90 0.08 1.5 600 91.71
25 90 0.08 1 1000 89.96
26 90 0.05 1 600 86.43
27 60 0.08 1 600 97.64
28 60 0.08 1.5 200 85.69
29 60 0.08 1.5 1000 94.76

Table S3 Analysis of variance (ANOVA) results for removal thiophene

Source Sum of df Mean Square F-value p-value

Squares

Model 1028.08 14 73.43 8.66 0.0001 significant

A-temperature 67.93 1 67.93 8.01 0.0133

B-m 101.56 1 101.56 11.98 0.0038

C-oxygen flux 64.77 1 64.77 7.64 0.0152
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