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Electrochemical studies in liquid ammonia have been
proved to be helpful for understanding anodic fiaigial
processes onto IlI-V semiconductors electrodegesiH;

is a very weak proton donor. Among all non-aqueous
solvents, liquid ammonia appears to be unique bathts
similarities to water and its own chemical propesti It
provides a larger potential window to electrochexhic
responses and the part played by water can be rdisda

at the interface. Moreover its strong basicity, aadarge

pH range (33 units) allow to detect proton contiiu
during electrochemical processes. All these praggerhake
liquid ammonia the most appropriate non aqueougesol

for discerning electrochemical processes in aqueous
medium.

Even if electrochemical measurements are perfectly
reproducible and significant, the detection of arlcal
change of the composition of the semiconductoraserfis 123-
necessary to support electrochemical conclusionBS X 140
chemical analysis is one of the most appropriateyais igg:
surface technique. XPS measurements are often afsed 80
electrochemical process in aqueous medium and geowi jg:
efficient coupling technique. A rigorous procedur&s 20

already requ”_ed tO transfer Samples, from aqumum, 2246 455 454 453 452 451 450 449 448 447 446 445 444 443 42
toward X-ray photoelectron spectroscopy analyzer. | 50
addition to these usual precautions, there is angtr jg:
variation of temperature from 223 K to 293 K fongdes 35
from liquid ammonia. Until reaching the room tenatere, 22:
the chemical surface of the sample can be modifiedater 20
condensation, which can induce surface reactions. A
rigorous procedure was settled for samples fromidiq
ammonia treatment.

Semiconductors were chemomechanically polished with,
bromine/methanol (1%Biin volume), rinsed with methanol
and chloride acid (2M), and finally dried under argon
stream before the UHV transfer. No surface oxidesew 70000
present after this chemical treatment. After digpsamples
into liquid ammonia, and dried under an argon stread
isolated from oxygen, not much additional oxidesfee
were detected by XPS. Moreover, the presence odgah
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Fig 1: In 3d XPS spectra from anlnP electrode after immersi
in liquid ammonia without (A) and with (B) anodieatment.
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is negligible. Consequently, the transferring prhoe is 40000
suitable for XPS analysis.
The anodic electrochemical behavior of 1lI-V 300007

semiconductors in liquid ammonia is remarkable (InP
GaAs). Two simultaneous reactions occur througaradic
peak on the one hand and through an unlimited ctiog s a0e a3 a0z 01 a0 w9 e a7 s
semiconductor dissolution on the other hand. Irtresh to Binding Energie (V)

aqueous media, the oxidation of the solvent ocduring

the anodic treatment. A passivation occurs throtigh Fig 2: N 1s XPS spectra from anlmP electrode after anodic treatrr
anodic wave and the resu'ting film involves tharfation of in |IqUId amﬂmonia (A). Nitrogen is quasbsent without the anoc
strongly adsorbed atoms of nitrogen, intermedidtem treatment (B

ammonia oxidation, which can behave as site po&dhe

interface during nitrogen evolution [1,2].

XPS analysis have been performed after anodic

electrochemical treatments of semiconductor eldeso

The same rigorous transferring procedure was ukeddr

semiconductor samples. The chemical surrounding was

strongly perturbed after the anodic treatmefig.(). An

enrichment of the V element was generally observdu

presence of nitrogen was detecté&dg(2), and Il and V

elements were clearly oxidized. The formation afige”

complexes can be assumed, associated with oxidizeéxdx

elements. Thus, these intermediaries have beerteetdd

from XPS analysis during the anodic treatment.
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