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_Exfohatlon 1s the process to delammate the layered ox1de and layered hydroxrde SR

_ :'atenals to get two dnnensmnal structures called nanosheets havrng apprommate LT
" 'i':_ 'Propcrties used in. electrochemlcal and photolummescent appllcattons delammanon of S

S -.'f_}'_:'host layers mto mdwldual layers has been Wrdely studred In tl’llS study, several metal :

SR "-_oxrde and hydrox1de nanosheets are. synthesrzed and used as burldmg blocks to arch1tect-_f f_ :j:..'-: I_
o '_.h}’bnd ﬁlms gTown wrth layer-by laYer self assembly, _ and Langmmr Blodgett_-';i Lo

"-:"'1:._:':techmques The electrochemlcal and pbotolurmnescence of nanosheets and hybrrd e

' ﬁlms were mvestlgated

In Chapter 1 basw 1nt‘roductron about structures of layered metal ox1des and layered

':.:.'_:_metal hydrox1des Were glven The synthesm of nanosheets by exfollatlon and multllayer L

S e ﬁlm preparatlon technlques were demonstrated

_ In Chapter II photolummescence propertles of several Iayered materrals prepared-_-l_"-
' ': :;:':15 .'by using nanosheets were demonstrated The layered materlals Were synthesmed by.:'_-'-: -'i-'ff

e '.:"_-lperformmg-_electrostatrc self assembly or layer—by—layer assembly methods The tltanate .
5 'layered o': _"'des mtercalated w1th b3+ and hydrated Eu*! Jons prepared by electrostanc

TisOo" nan :_he T1409 nanosheet was. an s
'-”_f'exoellent host for Tb 1ons and thss materral could y1eld efﬁcrent green lurnmescence T

o ':':_.:through energy transfer from the host to the Tb3 1ons In the case of Eu mterealatmn .
| ":-:_"'the exc1tat1on spectra changed drastlcally at any, glVen Wavelength upon 1rrad1at10n wrth R R
- ._"-:'UV hght A comparlson of the exc1tat1011 spectra before and aﬁer 1rrad1at1on reveals that e -

_ only- the exc1tat10n peak at around the rrrad1atron wavelength decreased upon 1rrad1atron IR

: .__'_';'.__as in the case of spectral hole bunnng ln addltron the exfohatlon of BzzsrTa209 (BST) ':. ) :: B

o 'f_to a smgle nanosheet was eamed out It should be noted that the BST-nanosheet 1tself :;' .;



| _:: shows blue lurnmescence under excrtatlon at 285 nm at room temperature We prepared '.: : o
' f'-'._a ﬁlrn of a monolayer of the BST-nanosheet on a quartz substrate wrth the LBL method

= _._3-.and 1ts lunnnescence property of the ﬁlrn was measured in Varrous pH condrtrons As a__- i

i :-__result 1t was found that the blue ermssron was 1nﬁuenced by pH S It
“In Chapter IH electrochemrcal behavrors of layered oxrdes prepared by layer by layer'* S

'."'-::_:':-_'-self assembly rnethod Were 1ntroduced ' _lectrochemlcal react1ons of layered double
'.:,-i_hydrox1des (LDH) 1ntercalated wrth potassrum metal hexacyanoferrate and varrous R

o ..:_'layered 'dees 1nterca1ated wrth Ag 1ons were rnvestigated The ﬁlrns LDH w1th S

-"é'_-_"potassrum metal hexacyanoferrate complexes showed that typrcal electrochemreal S
L _'reSponse of metal hexacyanoferrate whlch was belreved to be formed in the mterlayer:__'- Solm

"'--__'-".as a: result of - ‘the - interaction - of 1nter1aycr CYano complex wrth the host i

":__'_-'.layer Ag 1ntercalated layered oxrde ﬁlms showed very unrque characterrstrcs when'*-”-"--':-

o ompared o other srmrlar Ag exchanged zeolrte and clay electrodes The peaks are

| 'f___:"very sharp and clear whrch shows that the redox reactron 1n the mterlayer 1s fast In _ .
_' i S addrtlon there 1s an energy gap between the onset potentlals of redox reactlons whrch 1s i S
BRI .'__ﬁdlfferent from the behav1or of other electrodes The forrnatron of the energy gap was_:;'e

G a551gned to the energy barrier in the host layer - 33-_' e

_ In Chapter IV syntheses of zrnc oxrde and zmc hydroxrde nanosheets and the'- e
' '-'i'-'-_'_':_photolumrnescence propertres | of thelr lancred matenals 1ntercalated mckel--:_.;' SR

_'.phthalocyamne were mtroduced ZnO nanosheet was prepfiIEd bY delammatton _Of

i -._._-_layered ZnO ﬁlm 1ntercalated w1th dodecyl sulfate 1on whrch was synthe31 ed: by | |
S '.Z';-:_-__'.cathodw electrodeposmon process In thrs case the addltron of La ~ion 1nto the G
. -.-"'::electrolyte was very crltrcal for the further delamrnatmn process On the other hand L _- T

Zn(OH)z nanosheet was prepared by delarmnatron of layered Zn(OH)2 lntercalated .f: S
. :_:_:-__w1th DS Hon- 'th_a S _ calated.
L "hexamethylenetetrarnme

W prepared by - soft. luti = S5 e
: The thicknesses of the ZnO and Zn(OH)z nanosheets were -_ o
e :.'.-__-.j:about 0.7 and 1.0 nm, respectlvely Moreover addrtron of potassmm (Kl) and hthrum L
i ) resulted crystal change of Zn(GH)z host layer to Zn() host layer havmg broad : '_
| "-"“."..'._'yellow ennssron Also the hy’orrd ﬁlms of laYered Zn(OH)z nlckel_'f_-l-.'.:l:-ll Sl

.’phthalocyanrne (NrPC) were synthesrzed for the ﬁrst tnne Extremely small amount of .

' 1PC in the 1nterlayer domaln resulted very mtense blue ern1ssron

In Chapter V the results grven rn the prev1ous chapters were summarrzed




