






image.bin




image3.bin
St feconSpccopy and Rl hcmens 265 (073 7532
Contens s avllabe st e -

55 Journal of Electron Spectroscopy and Related Phenomena

ELSEVIER Jourmol homepage: v i cor ot

Scanning transmission X-ray microscopy of hydrogen evolution
electrocatalysts on reduction graphene oxide membranes

Carl Osby M. Mariano", Jan Scbastian Dominic Rodrigucz ', Rusell Hizon Clemente
Takuji Ohigashi *, Hayato Yuzawa', Wei-Hao Hsu', Jessie Shiue , Cheng-Hao Chuang "

i ol o o he ol el oty o oot resction, md s cxai perermance o
e e e mproned b poriag o rphen e sd e rapen e s s e erc b
et e e e S ot X 1 ko (TN e o ot depesdnt et g
e o e s e e o e Co, T A o e st shoms
e R bt et 48 eerson of he o A b he st o Erphee e 100
o e e i aphne e G+ Cmpre 1 he G0 n e b bt The bt s vl
oo e of oy 15 aeted wih e Mgh € oo s o e e
obene e, s evidnced by the . 2 sement e capbihty o STIOL Wi s sconmicl
o e symbes i provides b g i h s e of bt 10

et G, towad e ok o g i s
1. tntroduction ectrochemicallyrdoced from GO {111, The e ofunctions

1 the past yers,cobl s gained atention o s peformance 35
an hcroctalytfor hydrogen evlution rscion (ER) 11, HER s
0 ol s o many renewable energy tehooloie, iy waer
o, which produce hyirosn 3¢ clesn 4 ustanable ety
carie, Cobl bsed catalysts have shown promise 43 efficent 4nd
costffcive shermatives oradiional o bsed ctaysts, which
e cxpenive and scace. Thse catalyts have high ety snd bl
iy, mibin t o oo conddoe o the HER 1.1, Many cobl com.
o hae b e ecely, v s cobal slfdes, phesphies,
Rordes, and seleides (.. The combinton of ot 48 graphene
(© b materas ha been found o have 8 syt et
mproving the scivity s sabilty ofthe oxygen evluion rection
1], Graphen xide (GO) i o G-based muerial tha b xygen
cions group, whichcn sevea -snchors 10 he metal e 0
el the bty fHER 111 Redveed graphene oxde (GO is 0
u Ghwed mueral that can be themaly, chemicaly, or

* oo nabor.
[riere s —

Recived 23 Fbrsry 202, Receivd i evid form 4 May 203 cepd Moy
plactey

s 2048/0 2523 i B, b

£500p 1 1GO & lower than in GO, which enders s higher condoc-
iy, esling i betr HER pcformance 021, Ths,thes (wo.
v have andy bocn sdied exenvly with & vaict o pec.
{rocopic and opical mechods 12

T oaygen fuctons roupsprset n GO s GO o ave f-
fecsonthe HER vty of ot catays Co0) andshovld b stdied
forits speific e thosoughly. GO has sveral oy oncona roups
e, carbany (COOM), carbony (C=0). hydrony| COI,and poxide
51007 (C.0.C). Carbony andcvbony groups eside o he g the.
GO shee whi hydrony nd epide roups e stached 0 the arbon
hexagona grid (15 These unctonal rovpa o imporant becae
ey can neract with he cobl o, which icrees the csltc
scivity o the HER.The oygen funconsl groups o GO and GO can b
entifie g such s ol antor nraed spectrosgy, aman
spectuscopy. and Xray photolectron specrscopy, bt o squte
addiional nfomaton bout the sptial disrbtio of these uncionl
sroup, scanning transmision X1y micoscopy (STAM) must b wed

LRt

'l 2y




image2.bin




