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Fig. S1 Oxidation stages of liquid bismuth in a flow through glove box which is continously purged
with nitrogen (oxygen level is 10-100 ppm) at ~300 °C a) Photograph directly after pre-conditioning.
b) Photograph after 1 minute of oxidation. c) Photographt of liqud bismuth in an ambient air at~300
°C, directly after pre-conditioning. c&d) oxidation of liquid bismuth after 4&6 seconds in an ambient
air f) oxidation of liquid bismuth after 1 minute in ambient air, featuring a thick oxide layer.
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Fig. S2 AFM Two atomic layers with folding edge synthesized in a in an ambient
environment
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Fig. S3 Morphology of the synthesised film a) optical image in millimetre scale showing large
area monolayer Bi,O5; with the pristine and homogeneous area and folding and cracking at
the edge (red dotted line) of the monolayer b) optical image of monolayer in micrometre
scale c-f) AFM image taken at four locations to show the monolayer edges and their
corresponding profile plots.



Fig. S4 Additional TEM synthesised in oxygen controlled environment.
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Fig. S5 Extended Raman spectrum of ultrathin a-Bi,03
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Fig. S6 nano-FTIR of 2D a-Bi,03



Fig. S7 SEM image of photodetector device a) showing contrast between substrate and the
nanosheets b) zoomed in view of contact electrodes depostited above the 2D nanosheets.
The yellow circle shows the size of UV light spot that defines the area which is used in
responsivity calculations and measurements.
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Fig. S8 Schematic of the preconditioning process. a) Bismuth is melted on a clean glass slide
inside a glove box. b) A second preheated glass slide is used to squeeze the liquid metal
droplet. The process removes existing metal oxide residues which adhere to the glass
substrates. c) A pristine molten metal droplet is obtained. The preheating of the second
glass slide is performed to avoid the liquid metal from freezing. The process may be
repeated multiple times in order to remove all re-existing oxides.



Table S1 UV detectors based on 2D nano-materials

Material Spectral Responsivity Response time Detectivity Ref.

Range (AW-1) (ms) (Jones)
UV-Visible- 0.12 - 1011 1
NIR
UV-visible- 3.6x10° 60 - 2

MoS, NIR
UV-visible 6.3x10° 20 4.2x108 3
UV-visible- 0.7 9.9x103 2.7x10° 4
NIR

WS, UV-visible 533 - 1.22x1011 5
UV-visible 19.2 <30 1014 6

GaS
UV-visible 2.8 20 - 7
UV-visible 1.4 104 - 8

GaSe
UV-visible 274.4 48 1012 9

GaTe UV-visible 0.03 54 - 10
UV-visible- 3.95x1072 18 2.26x1012 11
NIR

In,Se;  UV-visible- 9.8x10% 9x103 3.3x1083 12
NIR

InSe UV-visible- 5.68x104 5 1083 13
NIR

SnS, UV-visible- 1.05x10® 400 - 14
NIR

Bi,O3 UV-vis 400 0.07 1.1x1013 This
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