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Sensing materials – examples form literature

Table S1: Examples of metal oxide sensing elements from literature. (G = graphene, GO = graphene oxide,  rGO = reduced graphene oxide)

	Sensing material
	Gas
	Temperature
	Response (%)
	Response / recovery time
	Reference

	MOS

	WO3
	100 ppb NO2
	140 °C
	
	
	[[endnoteRef:1]] [1: [] Li, J.; Liu, X.; Cui, J.; Sun, J. ACS Appl. Mater. & Interfaces 2015, 7 (19), 10108–10114. doi:10.1021/am508121p.] 


	Graphene+MOS

	rGO@WO3 
	5 ppm NO2
	RT
	769
	9 / 18 min
	[[endnoteRef:2]] [2: [] Su, P.-G.; Peng, S.-L. Talanta 2015, 132, 398–405. doi:10.1016/j.talanta.2014.09.034.] 


	WO3@G
	20 ppm, NO2
	300 °C
	202
	-
	[[endnoteRef:3]] [3: [] An, X.; Yu, J. C.; Wang, Y.; Hu, Y.; Yu, X.; Zhang, G. J. Mater. Chem. 2012, 22 (17), 8525–8531. doi:10.1039/c2jm16709c.] 


	WO3@rGO 
	5 ppm NO2
	250 °C
	135
	25 / 200 s
	[bookmark: _Ref56094682][[endnoteRef:4]] [4: [] Srivastava, S.; Jain, K.; Singh, V. N.; Singh, S.; Vijayan, N.; Dilawar, N.; Gupta, G.; Senguttuvan, T. D. Nanotechnology 2012, 23 (20), 205501–205507. doi:10.1088/0957-4484/23/20/205501.] 


	MWCNTs@WO3 
	5 ppm NO2
	RT
	77
	10.5 / 20
	[[endnoteRef:5]] [5: [] Su, P.-G.; Pan, T.-T. Materials Chemistry and Physics 2011, 125 (3), 351–357. doi:10.1016/j.matchemphys.2010.11.001.] 


	WO3@S-rGO
	20 ppm NO2
	RT
	149
	6 s / 56 s
	[[endnoteRef:6]] [6: [] Wang, T.; Hao, J.; Zheng, S.; Sun, Q.; Di Zhang; Wang, Y. Nano Res. 2018, 11 (2), 791–803. doi:10.1007/s12274-017-1688-y.] 


	WO3@rGO
	56 ppm NO2
	RT
	40.8
	250 s
	[bookmark: _Ref50699134][[endnoteRef:7]] [7: [] Jie, X.; Zeng, D.; Zhang, J.; Xu, K.; Wu, J.; Zhu, B.; Xie, C. Sens. Actuators, B 2015, 220, 201–209. doi:10.1016/j.snb.2015.05.047.] 


	WO3@G
	1 ppm NO2
	
	96
	0.42-3.3 / 0.42-3.3
	[4]

	rGO@ZnO
	5 ppm NO2
	RT
	25.6
	165 / 499 s
	[[endnoteRef:8]] [8: [] Liu, S.; Yu, B.; Zhang, H.; Fei, T.; Zhang, T. Sens. Actuators, B 2014, 202, 272–278. doi:10.1016/j.snb.2014.05.086.] 


	GO@SnO2
	200 ppm acetone
	
	200
	
	[[endnoteRef:9]] [9: [] Han, M.; Liu, W.; Qu, Y.; Du, L.; Wei, H. J. Mater. Sci.: Mater. Electron. 2017, 28 (22), 16973–16980. doi:10.1007/s10854-017-7619-6.] 


	SnO2@S-rGO
	20 ppm NO2
	RT
	26.3
	40 / 357 s
	[[endnoteRef:10]] [10: [] Liu, X.; Cui, J.; Sun, J.; Zhang, X. RSC Adv. 2014, 4 (43), 22601–22605. doi:10.1039/C4RA02453B.] 


	MOS+MOS

	WO3/NiO
	50 ppm H2S
	250 °C
	50
	4 / 66 s
	[[endnoteRef:11]] [11: [] Xiao, X.; Zhou, X.; Ma, J.; Zhu, Y.; Cheng, X.; Luo, W.; Deng, Y. ACS Appl. Mater. Interfaces 2019, 11 (29), 26268–26276. doi:10.1021/acsami.9b08128.] 


	NiO/SnO2
	200 ppm acetone
	150- 350 °C
	54.4
	13 s /3 min
	[[endnoteRef:12]] [12: [] Singkammo, S.; Wisitsoraat, A.; Sriprachuabwong, C.; Tuantranont, A.; Phanichphant, S.; Liewhiran, C. ACS Appl. Mater. Interfaces 2015, 7 (5), 3077–3092. doi:10.1021/acsami.5b00161.] 


	NiO/SnO2
	500 ppm acetone
	300 °C
	38
	23 s / 1 min
	[[endnoteRef:13]] [13: [] Bagal, L. K.; Patil, J. Y.; Mulla, I. S.; Suryavanshi, S. S. Ceram. Int. 2012, 38 (8), 6171–6179. doi:10.1016/j.ceramint.2012.04.068.] 


	NiO/SnO2
	100 ppm ethanol
	350 °C
	59
	2s / 15 s
	[[endnoteRef:14]] [14: [] Chen, Y.; Yu, L.; Feng, D.; Zhuo, M.; Zhang, M.; Zhang, E.; Xu, Z.; Li, Q.; Wang, T. Sens. Actuators, B 2012, 166-167, 61–67. doi:10.1016/j.snb.2011.12.018.] 


	NiO/SnO2
	50 ppm butanol
	350 °C
	28
	
	[[endnoteRef:15]] [15: [] Liu, X.; Zhang, J.; Guo, X.; Wu, S.; Wang, S. Sens. Actuators, B 2011, 152 (2), 162–167. doi:10.1016/j.snb.2010.12.001.] 


	NiO/SnO2
	0.5 ppm Ethanol
	350 °C
	50
	
	[[endnoteRef:16]] [16: [] Lee, S. C.; Choi, H. Y.; Lee, S. J.; Lee, W. S.; Huh, J. S.; Lee, D. D.; Kim, J. C. Sens. Actuators, B 2009, 138 (2), 446–452. doi:10.1016/j.snb.2009.02.064.] 


	NiO/SnO2
	1000 ppm Acetone
	340 °C
	265
	7 s / 30 s
	[[endnoteRef:17]] [17: [] Cheng, J. P.; Wang, B. B.; Zhao, M. G.; Liu, F.; Zhang, X. B. Sens. Actuators, B 2014, 190, 78–85. doi:10.1016/j.snb.2013.08.098.] 


	Al@NiO
	100 ppm ethanol
	200 °C
	1.9 -> 12.0
	Shorter time
	[[endnoteRef:18]] [18: [] Wang, C.; Cui, X.; Liu, J.; Zhou, X.; Cheng, X.; Sun, P.; Hu, X.; Li, X.; Zheng, J.; Lu, G. ACS Sens. 2016, 1 (2), 131–136. doi:10.1021/acssensors.5b00123.] 


	Ga@In2O3
	100 ppm HYHO
	150 °C
	13.0 -> 52.4
	NA
	[[endnoteRef:19]] [19: [] Chen, H.; Hu, J.; Li, G.-D.; Gao, Q.; Wei, C.; Zou, X. ACS Appl. Mater. Interfaces 2017, 9 (5), 4692–4700. doi:10.1021/acsami.6b13520.] 


	Au@WO3
	5 ppm NO2
	100 °C
	Increased by 4 x
	218 -> 4
	[[endnoteRef:20]] [20: [] Zhao, S.; Shen, Y.; Zhou, P.; Zhong, X.; Han, C.; Zhao, Q.; Wei, D. Sens. Actuators, B 2019, 282, 917–926. doi:10.1016/j.snb.2018.11.142.] 


	ternary systems

	NiO/SnO2/G
	200 ppm acetone
	150-350 °C
	169.7
	5.4 s / 2.5 min
	[[endnoteRef:21]] [21: [] Singkammo, S.; Wisitsoraat, A.; Sriprachuabwong, C.; Tuantranont, A.; Phanichphant, S.; Liewhiran, C. ACS Appl. Mater. Interfaces 2015, 7 (5), 3077–3092. doi:10.1021/acsami.5b00161.] 


	NiO/SnO2/rGO
	60 ppm NO2
	RT
	62.27
	220 s / 835 s
	[[endnoteRef:22]] [22: [] Zhang, J.; Wu, J.; Wang, X.; Zeng, D.; Xie, C. Sens. Actuators, B 2017, 243, 1010–1019. doi:10.1016/j.snb.2016.12.062.] 


	CuO/ZnO/rGO
	10 ppm acetone
	
	9.4
	
	[[endnoteRef:23]] [23: [] Wang, C.; Zhu, J.; Liang, S.; Bi, H.; Han, Q.; Liu, X.; Wang, X. J. Mater. Chem. A 2014, 2 (43), 18635–18643. doi:10.1039/C4TA03931A.] 


	rGO/NiO/ZnO
	100 ppm Hydrogen
	150 °C
	63.8
	28 s
	[[endnoteRef:24]] [24: [] Bhati, V. S.; Ranwa, S.; Rajamani, S.; Kumari, K.; Raliya, R.; Biswas, P.; Kumar, M. ACS Appl. Mater. Interfaces 2018, 10 (13), 11116–11124. doi:10.1021/acsami.7b17877.] 


	(InOx/SnO2)@rGO
	100 ppm NO2
	RT
	22
	400 s
	[[endnoteRef:25]] [25: [] Cui, S.; Wen, Z.; Mattson, E. C.; Mao, S.; Chang, J.; Weinert, M.; Hirschmugl, C. J.; Gajdardziska-Josifovska, M.; Chen, J. J. Mater. Chem. A 2013, 1 (14), 4462–4467. doi:10.1039/c3ta01673k.] 


	FeOx/WO3/rGO
	3 ppm NO2
	RT
	5.9
	1500 / 7200 s
	[[endnoteRef:26]] [26: [] Piloto, C.; Shafiei, M.; Khan, H.; Gupta, B.; Tesfamichael, T.; Motta, N. Appl. Surf. Sci. 2018, 434, 126–133. doi:10.1016/j.apsusc.2017.10.152.] 


	Ag/rGO/SnO2
	5 ppm NO2
	RT
	2.17
	49 / 339 s
	[[endnoteRef:27]] [27: [] Wang, Z.; Zhang, Y.; Liu, S.; Zhang, T. Sens. Actuators, B 2016, 222, 893–903. doi:10.1016/j.snb.2015.09.027.] 


	Pd@(rGO/TiO2)
	100 ppm Methanol
	50 °C
	72.14
	69 / 72 s
	[bookmark: _Ref52057927][[endnoteRef:28]] [28: [] Ghosal, S.; Bhattacharyya, P. CSIT 2020, 117–122. doi:10.1007/s40012-020-00299-z.] 


	Pd@(rGO/MnO2)
	100 ppm methanol
	27 °C
	91.45
	71 / 79 s
	[28]

	Pd@(rGO/WO3)
	100 ppm ethanol
	27 °C
	76.01
	21 / 39 s
	[28]

	WO3/Pt@rGO
	10 ppm acetone
	200 °C
	12.2
	14.1 / 16.8s
	[[endnoteRef:29]] [29: [] Chen, L.; Huang, L.; Lin, Y.; Sai, L.; Chang, Q.; Shi, W.; Chen, Q. Sens. Actuators, B 2018, 255, 1482–1490. doi:10.1016/j.snb.2017.08.158.] 


	Pd@(WO3/rGO)
	100 ppm H2
	
	7200
	0.59 / 0.61
	[[endnoteRef:30]] [30: [] Esfandiar, A.; Irajizad, A.; Akhavan, O.; Ghasemi, S.; Gholami, M. R. Int. J. Hydrogen Energy 2014, 39 (15), 8169–8179. doi:10.1016/j.ijhydene.2014.03.117.] 
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