
1

1 Electronic Supplementary Information (ESI) for:

2 Novel reduced graphene oxide/molybdenum disulfide/polyaniline nanocomposites based 

3 electrochemical aptasensor for detection of aflatoxin B1

4 Girma Selale Geleta,a,b,c Zhen Zhao,a,b Zhenxin Wanga,*

5 a State Key Laboratory of Electroanalytical Chemistry, Changchun Institute of 

6 Applied Chemistry, Chinese Academy of sciences, Changchun 130022, China.

7 b University of Chinese Academy of Sciences, Beijing, 100039, China.

8 c Jimma University, College of Natural Sciences, Department of Chemistry, Jimma, 

9 378, Ethiopia.

10 *Corresponding author: Phone/Fax: (+86) 431-85262243. E-mail: 

11 wangzx@ciac.ac.cn

Electronic Supplementary Material (ESI) for Analyst.
This journal is © The Royal Society of Chemistry 2018

mailto:wangzx@ciac.ac.cn


2

12 Contents (Additional)

13 1. Experimental Section

14 2. Figures

15 3. References



3

16 1. Additional Experimental Section

17 1.1 Preparation of MoS2/RGO/PANI precursor

18 The MoS2/RGO/PANI Composite was prepared based on the previously reported 

19 methods with slightly modification.1 In brief, GO (40 mg) was added to 40 mL 

20 deionized water and ultrasonicated for 1 h to form a GO suspension. 

21 (NH4)6Mo7O24·4H2O) (0.211 g) and thiourea (0.182 g) was dispersed in 20 mL 

22 deionized water and stirred for 1 h. Then, the solution was well mixed and agitated 

23 ultrasonically for 30 min. Subsequently, the mixture was poured into a 100 mL 

24 enclosed stainless steel high pressure reactor, and kept at 200 °C for 24 h. After 

25 cooling to room temperature, the MoS2/RGO precursor was collected by 

26 centrifugation at 8000 rpm for 10 min, rinsed with water and vacuum dried at 60 °C 

27 for 24 h.

28 The MoS2/RGO precursor (125 mg) was ultrasonicated in 40 mL deionized water 

29 for 1 h to form a suspension of MoS2/RGO. Aniline (1.14 mL) and HCl (12.5 mL, 1 

30 M) was blended in 30 mL deionized water and stirred for 30 min. The mixture of 

31 aniline and HCl was added dropwisely to the MoS2/RGO suspension and 

32 ultrasonicated for 1 h to make sure the aniline well dispersed on the MoS2/RGO 

33 nanosheets. Then, a solution of APS (1.2 M, 13 mL) was quickly poured into the 

34 aniline-MoS2/RGO reaction system and continually agitated at 10 °C for 4 h. After 

35 the reaction completing, the MoS2/RGO/PANI composite suspension was collected 

36 from the solution by filteration and rinsed with 50 mL ethanol (3 times) and 50 mL 

37 deionized water (3 times) to remove unreacted agents, and vacuum dried at 60 C for 

38 9h.
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39 2. Additional Figures

40

41 Fig. S1. SEM micrographs of GO (A), RGO/MoS2 (B, C) and RGO/MoS2/PANI 

42 composite (D, E).

43
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44

45 Fig. S2. TEM micrographs of RGO/MoS2/PANI composite (A, B), AuNPs (C), 

46 RGO/MoS2 (D) and GO (E).
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47

48 Fig. S3 (A) FTIR spectra of (a) RGO/MoS2, (b) RGO/MoS2/PANI composite, and (c) 

49 GO; (B) UV-visible spectra of (a) RGO/MoS2 composite, (b) RGO/MoS2/PANI and (c) 

50 GO.

51
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52

53 Fig. S4. The high-resolution XPS spectra of the (A) C 1s for RGO/MoS2/PANI; (B) N 

54 1s for RGO/MoS2/PANI; (C) Mo 3d for RGO/MoS2/PANI; (D) S 2p for 

55 RGO/MoS2/PANI
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56

57

58 Fig. S5. The high-resolution XPS spectra of the (A) C 1s for GO; (B) C 1s for  

59 RGO/MoS2; (C)Mo 3d for RGO/MoS2; (D) S 2p for RGO/MoS2

60 The chemical compositions of RGO/MoS2/PANI nanocomposites were investigated 

61 by XPS spectroscopy measurements as shown in Fig. S4. The C1s spectra of 

62 RGO/MoS2/PANI composites resolved into four main peaks located respectively at 

63 284.3 (the graphitic carbon), 285.0 (C-N), 286.2 (C-O), and 288.4 eV (C=O) which 

64 are consistent with the reported data for chemically synthesized RGO/MoS2/PANI 

65 nanocomposites.1 As indicated in Fig. S4 (B), the XPS spectrum of N 1s has also four 

66 peaks namely pyridinic N (398.7 eV, N in 6-member ring), sp3-C and N bonds (399.7 

67 eV), pyrrolic N (400.1 eV, N in 5-member ring), and graphitic N (401.7 eV, N in 

68 graphene basal plane), indicating that most of nitrogen atoms have been substituted 

69 for carbon atoms in sp2 frameworks.2,3 The Mo 3d spectrum show strong peaks at 
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70 228.7 (Mo4+ ,3d5/2), 232.4 (Mo4+ 3d3/2), and 235.9 eV (Mo6+ 3d5/2), respectively as 

71 indicated in Fig. S4 (C) which agree with value of other RGO/MoS2/PANI based 

72 composites previously reported.3 The peak at 235.9 eV (Mo6+ 3d5/2), may be attributed 

73 to the slow oxidation process from MoS2 (IV) to MoO3 (VI) or trace MoO4
2- (VI) 

74 from unreacted precursor which stated in previously reported study.4 Additionally, the 

75 S 2p spectrum depicts strong signals at 162.6 and 163.3 eV on behalf of S 2p3/2 and S 

76 2p1/2 as shown in Fig. S4 (D). For comparison, the chemical compositions of GO and 

77 RGO/MoS2 nanocomposites were also investigated as shown in Fig. S5.

78
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79

80 Fig. S6. DPVs responses of electrochemical aptasensor before and after storage.
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