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Degradation of Black Phosphorus: The Role of Oxygen

and Water
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In summary, the degradation of black phosphorus under different conditions was systematically
characterized structurally and spectroscopically. By comparing exposures to air, water with dissolved
oxygen, and properly deaerated water, we find that the degradation of black phosphorus in ambient requires
to the contact with oxygen, and that water does not play a primary role in the reaction, in contrast to
previous conclusions. However, black phosphorus devices immersed in oxygen-saturated water degrade
faster than those exposed to air, which suggests that water (or humidity) plays an important secondary role
in removing the PxOy from the surface and exposing PO for continued reaction. Exposure to water alone,
however, does not decompose black phosphorus, as is shown by much slower degradation rates in deaerated
water compared to the process in air. Our findings have implications for the identification of suitable
encapsulation strategies for black phosphorus, e.g., in device applications, by suggesting that the most
important role of an encapsulation material is to prevent the contact of black phosphorus with oxygen,
either directly or via diffusion.

bosd pldatie il 9 )lole Oilie Oyge 4 Calite bl d Cod ol jiad o yod dalle jgb 4
3 olow Hhud CuyB 45 pubiepd WD iaaS) I oad dulsd Ul 5 ol Jo OS] b T dga poya 50 duglia
Jlo 5al bl LB gl by olad jo a5 oylas Sl onl 50 page il O 5 Gl (501 by pold @) il Jaome
32 e 50 Al adl gLl O3S) 31 S 3)90 T 45 (g ygk ) wiad j9dbol Ll o &S ol jAusd slaoliaus
PP sloul g praw j1 PO, Bler 30 age digill (i3 S (Cughy) O dS asd e slaad 45 ol g 50 331313 5
wb oold (las @S ygb Olad gd 4 djod ol yaud sy 413 O oywe 30 B S (ol 3ylo (LSl dalal gl
slaylSaly Hlelis @l % 38 b ls Dgde plol o 4 Caud 0ud adsd U1 50 S s b a2
dlge (idh o jlage dSal Gols slaid b g@Bly so 0laws 3y, 5o Yo W ol Haud 81y Cawlin 83ludlguus

S)LaD! oo 3 Az Blod 3l e Conl 038 3 ol Hiud s ol 31 8)Sele SiludlguaS

D dgs

Canyd b JalS b doz s allie degs sy e 4oz 3 51 ad g5 Jolb ()
ke SIS lowsl e aandS5) diens b olyan (Lol JoB) )9

e

Aole SUS o) c0ud das 3 OVl (o Sdade Soziws Sl

aiz e Ol i oKy 5



http://iranarze.ir/%D8%AC%D8%B3%D8%AA%D8%AC%D9%88/
http://iranarze.ir/degradation+black+phosphorus+oxygen+water

