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Surface X-ray structure analysis of water on C(111) electrode
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Abstract. We have succeeded in observing a new water double layer structure on an electrode surface at
-0.35V(vs. NHE) where no anion is adsorbed. The new structure shows P3m1 in space group, consists of small
domains in which water molecules disorder three-dimensionally in atom positions. The oxygen — oxygen
distance is 2.75 A, which is the same as ice but it has a huge density of 1.65g/cc. The oxygen atom of water

does not show tetrahedral configuration but show approximate closest pack structure.

52 5x5 WEiE & & o TRLAIS 5 2 & AHIB LT

FHTECTCHoToAr Y F—7 C11)E WD, A==l A Y —IZEF L TV DK
X REHBRAO L, Koy T o EE S FOBEBEER RN TH D20, FE
ST ORI E LTI ARAETH DL & D ZEWNIZ BT DR E 2 BIR(E— 27 ¥
PNVHEIBH L7272, Cu(111)EM A VT, fr —F) L., PRI DHEEOZERMEE (&1 )H

W DK O E RN 21T > 7=, 2004A TOFE WL E) Z2IRETH I ENTE T,
BR 2> 5 K4y 13 Cu(111) BIZ FEARR 21X

— 110 —



£

EBRIT BL1I3 % — Ny F . ZHhETE
ERWTITbIL M X BRI RIT 1.30A
A WIETITW, Y —F =AU v hEHHL
72o Cu(11D)EMIL 7 v —R v 7 AN THRIE
WM ZATWNZEDFEE, X BEXLFEVIC
fdm 2 BB U 72, H R E (L 1X-0.40V(vs.
NHE)CEE LT, WZZHOT X TaEET
HZ LI ARAIEETH DD T, P6 KR,
Lg=0.5,0.8, 8 X " 1.2 ofipIN T — 27 ¥
—F Rk HTe, MRER IR,

MREER

F— W F R 7¢O 275 A &
hexagonal ice DH D L &< [Al—ThHd, &
BT, 3D E 1.651CH ST &AL
2o EFHWFTHDOLg2D S ring ROEHT
T2 s, 2 b I R
123 A (Cu(111) LD 5 x 5 #E &2 &
Do )@lb’t\ 2, ... LOEIFTIZHY LT
(A=) ZZR DT R TICOWTHIE L T
LT TIERVOTHIERZR Z LTV
W3 Cu(111)-5x5-16H,0 (ZHH 2 9~ 2 1 3 A3
BMAREPIE O X 512, W23 3 koo
PRSI E A & o/ b T D RNE — T
e,

Lqg=1.0 TOME O HEWM 3 5 & | H,
K=0.2,0.4,0.6,0.8,1.0 (28T 2 Wik 7% Z
i (GREmEESTM) Bl Db DL

X1 Lg=0.5,0.8, 127D |2
(Wb, HL KIZ 025 1.0 £T)

BT % Bl Prom g

A% ThHod, IHIZ, ZDIZ X, KoT
D 5x5HEN, Cu(111)D Z J7 17 i [ HE e
1A LA UEMEH CEMEEE &> T
LHIEEEHRLTWD

5x5 MEIEIL RO K OREE L IXRZR Y |
ME 6 S Th v, MR —EFER T R
3ATH D, ZOVmEEE 1/3, 2/3 JiH
IEE 21ABXICVT bEECEEEE
OH BT DL P3ml O (6 M ICHHEL
L7z) MEENTE 5, Z OWED BT
I% 3.1x3.1x6.8 TH V| tbHE (FEE) %5t
BHT5L 16510 kSZ AL, I
AR 2B T WES T d D A, BRI
T DONLEJERE M 2 TEAN B E A & - T
WAHZERUET =X TRINTND,
B S8 R — e S8 R T T R LT ice ITd 1T
5 275A L 2L FA—THY, BEEKTH
BNDROI VI I EE Lo TVD D
ERDLND, M2lirahbd Loric, — K
L T hexagonai ice(OK)E VW HHE DK E 72
BEREETHLZ EBNb0D, BLOE
W (BlE) L7 v hBE (BB |
FREERH Y WKEICHD T o (E
) OEMBER~OBE ZKGHICSETWH
HEHBDHTENTE D, (ERk IV EMmEMm
ICITBEDOREVEENERL L TWVWDH I L
DTSN TEN, KFEICLD ZOH
G HEZ T2 > T2,

b S,

2 Hexagonai ice

— 111 —



BkA0EHE

WE T — 2 NZEf] B o —Esr Lo
DT, BAED L ZAWBIEN T Z L3z /e
WA, AT LWIKOREE A R L7z &
Z &9, TOWEIL Cu(11)=e C(11) 72T
TIE 72 < AR I 12 & W) IS AF1ET 2 AHE
PEDS RV,

— 112 —



