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Computational-Chemical Study on Molecular Self-Assembled Membranes and their

Anticorrosive Properties at the Metal-Substrate Interfaces Coated with Amphiphilic Compounds
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1. [EXL&HIC

& B R OMEAE 2 MR T 2 OIS BMEIF OFHARN AR R TH Y D, HHEME XL IS L TE W,
i & B R Bh IEBERE 2 RIE T 2k 2 2B+ 3R SN TE . 20— F T, SESERESCHEBSETICE
DI & S FHEE DO BRITREIZH S TRV &5, BRMEIFIOS 5 TIEEa - WEY A 7 nicik-o<
RBIRRBRN TR T Fa—F kb, TORD, RINAE 7250014 L IR T 2R ES L O OBWZE
x4y T LUV T 2 BIGGRMERICmiT <, o780 % (MD) v a2 b—ra U EHWEHEBERFEOIT RN TS
HIfF STV 5. KR MD R TIE, INAID Rl TR 2 iig s & 2 OBWIBEREZ fRiT CX 2721 T 2,
MEAEHORFHZ L > THHR O FREEIDE UK BB O EEFBR G ATRER Z L2563, WEATOHEE
FEAE & BT T DKy F & O EAVER OMREMRFA~DOISANIREEIND. L LN D, WEEES 3o FrAo
BENEHETH Y, FrloA A RETIIEME R FFER A ERBERT 2 2 000, BT T VICHT 5% YRR
IND. FITHELIE, BRALZUVBEREZNRE LERRT D TETVOXRGFIEEBRETLHI LT, BIEEICH
PR & A B RE R G RAL SR AL L 9, B MBI R T 5 B SR b & o S CRsELT
DR TOREREfEIH A D T X 72 50, Z Z TARIETIE, MBS+ TR L =2&R R m ezt e LT, (14
IRIRRIMA] & KT & OMEIEAZ 2R F LUV O KB MD 22 2 bL—3 3 U Ol Lz, Bicd e B m
ITHD IS 2 WVIE 0TI CTHEIE L 2o, 20 B A bAEE O EMSE & AR L OKD & D577 % i H
Moy F OFEFIT L UTHENT L, T8 BREREZ /243 2B OB RE~ DR BIZ DN TEB L LT,

2. EEFE
ABFFED MD FHEOMMIL, HRA A AR E LTELE
DI % 1-ethyl-3-methylimidazolium bis(trifluoromethanesulfonyl)-
amide ([ImidC1C2][TFSA]) THERK L7z, A A U RIKD R T-45
TET UL, WMAKSEARIE B DR CTHELTE 5 Z L B3SRGE
T & TV % 2nd generation general Amber force field (GAFF2) % <
— 2L LCi#FHL, 20 GAFF2 35 F %0 HEM A ERI, >
THIVE TA & U RER B CAR LIRS R DEATHIE TR L T mﬁﬂmm
X 7B EENBIEGE (DFT) IS < & EE R & il MD FH5
WCEDHECHEREET V720 U THEE L 49, B CHEhE
FETV 7T, BEERSEMO DFT 3HREICH W FHR B
140 A AT OV A XTHEMEL, EIREFETIT DZVP
FJEIZ & D Gaussian plane wave EZHWWTH v A7 =R LF
—1X 400 Ry & L7=. %51 D EM 1 Blochl % VTR L 7=,
AWFFED DFT 351X CP2K 6.1-branch % FIWTHEAT L7-. &)@k AT
BRI Fe,05 THEAL L, 0001 H 2 80 0 H L T fim 2k L.
Z D g B RR T & O AEAERIL, BRALEERIT R 2 A
53 F DOWAEMEDKEEE & K B&REFS N TWS Heinz & D /)35 % 8 ReAREEIR
L7z D, @RI 2 R4 5 MBI 1%, AT 7 U il L
L T sodium laurate, —¥gZEfg% & L C disodium sebacate, & 52

WA A O BBy 22X L L, Bk S 7h
LTI AERRG LT, M BT D 2 DD Fe, O3 AT A Z
NENYENE L7 (Fig. 1). MBS T OB 707 E 7 vk
GAFF2 % W THEZE L, JR 78 1% B3LYP/6-31++G(d,p) D FE
TIRE L7z, MD FHETH D EARE L, xyz DR TOEERIC

Fig. 1 Initial configuration of an MD cell including
the Fe,Os substrate interface coated by amphiphilic
molecules and the oil solution of [ImidC1C2][TFSA].
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st U CREEBERSGMEZRE L. AL E 2 £, o THROEE/ER
LINCS i CTHIIR L C, KOFZEEEICAN A EZ S ST MD #H5H
FEITL, ME~SENEICRT 280 TOMBEEHZE2 LT,

3.

% 9" Fe,03 £ % sodium laurate THENE L 7= B SR LIROZ &M % B

DFREE TR THE L 25, BRAm LTS 1 BHD laurate
acid |IHEEHRAIMED & < BITHEEH U ORISR T 281235 61

DIz LT, 2 BH OMERAMMEIIRE A Lz (Fig.2). 079
sodium laurate (2 & 2§ mITZ 5 00<, BB H ORI L2885 R
DRENWZENEBZOBND. £ TKEE D [ImidC1C2)[TFSA]F HFH
R S CRE S OB U2 TR 2 & OBUB EE 54 & AT L
7L A (Figld), 2@ H OHEENRITMELS A Aok 1 BH DR
R LT W Enbhotz., £O— T HEEMBE O disodium IR,
sebacate |3 2 J§ H & @V VS RINE 2 HERE U, B E OBV L EMEixs  Fig. 2 A snapshot of the Fe;Os substrate
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WEEFTHDZ EBbmoTz. T AR L WA A AR oOWmBlEE  interface with the stearic acid of sodium
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Fig.

YT & B4R AR FUE OWIER R O ZAIC OV TS BT 5. laurate observed by our MD simulation.
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3 (a,b) Snapshots displayed with the Fe,Os substrate interface coated with the stearic acid of sodium laurate and water

molecules solvated in the oil phase of [ImidC1C2][TFSA]. (c,d) Number density distribution calculated in the direction of z axis
shown in Fig. 1 for lauric acids placed in first and second layers, ImidC1C2, TFSA, Na, and water species.
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