FArwmX #Ht (T%)

BRKMEZIRA F K EFIZBIT 5
& B BT R IZBE3 SHF5E

2011 £ E

BREEBRFRFGE TR

BAERSE R F K
RIE - B - =XV F—HEEE

FER

|3

&



N

+ R ' G2 =1

wews | w(9 ® 2 | K 4 fak Bk
A

BRI A A AR BT 2 @@ EAT SOCHRE (2 B3 2 0015

(NEDHEF)

AL T, bis(trifluoromethylsulfonyl)amide (TFSA) %27 =4 & 9% TFSA %
A I WIS, JAVVEEALAR, EEAME, EEERME, BUKMEEETAZEICEHL, &REN
DEMRIEAT D22 AME LT, TFSA 21 A4 kIR TORE & 728 8 DB
JEDENT 24T - 1=, SR ENT OBMIE L L CUIKIBR, D WITEKERENHNOND
DN, KRR BN BTN AREREBICR Y NS D Z &, F - AEMRIT T Tk
ThHD I ENELLEWICRIENR S D Z LD, T EOBEMIR & g L TA 4 kRN
EATAERRE LTHEHETHDL EBEZOND. A 4 AT TOLRBIICEET 2 HEH)
ZZVS, FERREZRFENII D72 <, FROCER ZEHEE OBESCS R A A4 FOBLEREE O
B & DBEIZ OV THET L7z b DIFFEFE 12D 720,

1 ETIE, A0 ERBLOARICOWTIERS, 2EORERIZ W TEB LT-.

%2, TFSA #A ALV HEIET O L FOEHIZHOWT, TINHEIZ N2 75
DEATIG~DEEIZ O TG Lz, IRIAINEREmICNET D2 L CER _EEOD
REENZL L, BOWBEBENE(LT D Z L, FRMBREOENICE > THBEBENE
BAZTHZ EEH LN L.

EIETIE, VT AL DRND ATEHEDA A IR ZE W T2 30 OBEITIZ OV TR
LTz, B hFA 2V HEICER _EE AWK T 54 4 EmRE L, Ehic
Lo TENEDOEMPRE LSBT HZ EEH LML,

B A4FTIE, TFSA JA 4 LV HRIKF TORDEHNTIZIIT D EN OB OV TRET L
=, BHTREOHIINEMIKT L CER _EE AWK T 54 A AL L, REFIESE
WA DR AR « RFRFENE DB EZ T D Z L 2SN L.

FHETIE, A A VRIKP COENICLDERET AL FOERIZOWTHRET L. 44
VIRAEF TR, D TERTR EORMAIZ WD Z L7 RB IO r o R AR
EHTIC LV ERA[BETHDH Z L2 Rm L, FBF ROV A ASLAEMENEHT 514 4
VIRIRIZ K DB LT A2 E AL M L.

56 mTIL, ZIVETICA AV IRIEF TOMEHEINIE E A E 725 Tosr O BT RIGIZ D
WTHRE Lz, BN ARETH D Z &, EBMOCORNEEBN, SOGFEDILEREL
I EEPH LM L.

BT ETCIE, ZIVETISA IR TOHRER D720 F Y AOBEHTIZ OV T, TFSA
T RA AR E R VTRE L. A Y AOEBEREEE LR, 72 5N N3 &
ERALFRNORETTHZ LT, TR L L TXA V2 E2E0MEMNEOND Z L Z2RL
7.

W8 ETIL, AWFEONEEZRIET DL L HIC, SHROMELEBHEIZHOVWTRLE.
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Title
Study on the mechanism of electrodeposition of metals in hydrophobic ionic liquids

Abstract

The mechanism of electrodeposition of metals has been studied in the ionic liquids
consisting of bis(trifluoromethylsulfonyl)amide (TFSA™), which has many advantages in
electrodeposition, such as wide electrochemical potential window, less flammability and
high ionic conductivity. The electrodeposition of metals has been investigated in the ionic
liquids consisting of TFSA™ from a fundamental point of view because of lack of the basic
data.

In chapter 1, the background and the purpose of this study are described.

In chapter 2, the electrodeposition of Co was investigated with several additives. The
overpotential of electrodeposition of Co was influenced by not only the adsorption of the
additive but also the coordination environment of the reactive species.

In chapter 3, the electrodeposition of Co was studied in ionic liquids consists of different
cations. The potential of Co electrodeposition was different among the ionic liquids since
the structure of the electric double layer changed depending on the cation.

In chapter 4, the potential dependence of electrodeposition of Ag was investigated. The
morphology of deposited Ag and the nucleation behavior changed depending on the
potential because of the change of the electric double layer structure.

In chapter 5, Ag and Co nanoparticles are prepared by electrodeposition. The amount and
the size of the obtained nanoparticles depended on the condition of the electrodeposition,
such as the potential and quantity of electricity.

In chapter 6, electrodeposition of Pb, which has not been reported in the ionic liquids
consisting of TFSA™ was studied. Pb was obtained by the electrodeposition in the ionic
liquid. The formal potential of Pb(ll) | Pb and the diffusion coefficient of Pb(ll) were
determined. The potential dependence of the morphology of Pb and the nucleation behavior
were observed in the same way as Ag.

In chapter 7, the electrodeposition of Nd was studied in ionic liquid. The electrodeposit
containing Nd was obtained by the electrodeposition in the ionic liquid.

Chapter 8 summerizes this study with the perspectives for the further work.




