a d ° A o A adg < o o 4
Winng du1 : midraesluanasdiau Tuasu Indadan Ins ladgd msuaa
a 1 a A o
wasoaduuy eeddon: szuunedeniaveen lua/ TnunadeyloTo'lad/ lnm-
ien'laoon lsd (COMPUTATIONAL MOLECULAR MODELING OF
NANOCOMPOSITE ELECTROLYTES FOR DYE-SENSITIZED SOLAR CELLS:
POLY(ETHYLENE OXIDE)/POTASSIUM IODIDE/TITANIUM DIOXIDE
s (= Y 4 Aaa 4 a 9
SYSTEMS) 21158013011 : A90man319138 a3 3aqug gy, 199 Hi.
o J av dyd =2 a A a J . 1
anilszaefvesnuitetiaemsAnyINaNTANNae KI uazea@uuay Tio, @o
wvAa a ia S < A I a d o 9 a
auiavanedwesoan Ing laduls (SPEs) i PEO Hluwedwesdinaiy  alemaiin
o a 4 d' a 9 awv dya' o
Turana1s laudng (MD) 91 300 waiulaels COMPASS forcefield 11UIBITHIINMFIN
Y
maia MD wndany lassadwvesszuulnunamenlooounasz loTolag loooulutin uas
Y
Twunengou loooulu tetraglyme (K'/H,0, I/H,0 uag K /tetraglyme A& 9Y) s2ULIHAI
I~ [ 1 1 a 1 1 1 o
iWuszuvedsdieues SPEs nundoyamalaseaiieldun szezszringozaoumaziiiu
Ay Yy o = A Y v 2 Yq Yo
pznauNdousou lessudeandsitunamsany Ny 3udr  wennnillalenuea
@ o a ag .
ozmoulu MD (MD trajectories) INNUNITINADINITNISLINUDIDLANATOU (electron scattering
simulation) a319a11/nasy EXAFS anlaasuinldan MD aeandesnuanlnasuinldainms
o w 1 Y o a = & Ao (]
naaey mauee 1l unatin MD WARISEUY  Klftetraglyme FainsiaiuIuaves
a I 1 a a 1 a
ponFIULar K 14 10:1 (EO:K = 10:1) WUNMIAATIIFIF0UTENIN K 1azeondoull
o Y = <3 A ~ + 9 1 - o w [ Y o
Hai i Tuana tetraglyme Juwiaanasazmsmdouiives K- $n T drauae lfldun
mAata MD MANISZUY PEO/TIO, tag PEO/KI/TIO, (EO:K = 10:1) WUIOUATNe MU
Y Y
AIRATEMINNUAT TiO, uaz PEO ld PEO uSnalndiudivuiuninninusna bulk
v Y Y Y
nazuTNUN TUNNUAY (free surface) LAZHAVDINUAIADANUUULLUUYDI PEO HinsoUAQY
9 ¥ ' Y
VINaIUDNsZINe 15 83aATeNNNUHD 11199910 PEO NUSHRNUHINANUMIILILUGA
d‘ d‘ Y Y =" ) Y 1 1 T A 491 a 1 %
uazinaoud laves 391 losoudinInaeguina lnaaniu@m 1N 15 d3aasoun

dy Aa ~ [ 491 a A Ay vdg 1 ~ 12 . A
wuid) leseuiied lnaviniiudundounlaizindlesonluszuui il Tio, naz leseuiieg

ﬂ}dy a o v
Tnanuid awday

Y Y= va A 9 A A [ a =
gane ladnauiarelassade auiidaFmaia taznszuumsnananuesz iy

Aa 4 A A 9 dy a I
woawesu Tuney Indanilszneudie PE (C, H,,) taziurmuuiiuna uuuga taziuy
HaD N1 473 1AW ABMATIA Monte Carlo MC) Tagly coarse-grained polymer model on a

4
. . . . ' va A 9 va A @ "o
high coordination lattice mﬂmiﬁmg1wmwammﬂmTﬂﬂaimmzﬁwmﬂmwamﬁuagn‘u



I1

a
TuAsNseITzHAe PE waghiuiy mifineinszuiumsinanan lasmsaagavgiinin 473
= = a A v = s e o
waIu NN 298 Aadu wan ladewedwesun Tuneudail lasegiuuunsud  (rans

n:' ¢ =3 1 P o [ 3 = o s Y =
conformation) INNAIUAIUDIAININTN ~73% AMTUTTVUNURIMDUYA Uz ~82% S 1MTUNUR7

¥
=

o [ i o = o { =y
HUUNAUAZIDUHAD F9108N1IANMUIUINMNALAREINUYDITZVUN TUTNUAD (~85%)

a i o a ¢ d
CULRES AIGE eUeFUNANET  WSNwWY  da

Unsenwi 2551 muiledoernidnilinmm (71% /L—?ﬂ’n-/




PORNTIP SEEMA : COMPUTATIONAL MOLECULAR MODELING OF
NANOCOMPOSITE ELECTROLYTES FOR DYE-SENSITIZED SOLAR
CELLS: POLY(ETHYLENE OXIDE)/POTASSIUM IODIDE/TITANIUM
DIOXIDE SYSTEMS. THESIS ADVISOR : ASST. PROF. VISIT VAO-

SOONGNERN, Ph.D. 199 PP.

MOLECULAR DYNAMICS/MONTE CARLO/NANOCOMPOSITE

ELECTROLYTES/PEO/KI/TIO;

The objective of this research is to study the effect of adding KI salt and TiO,
nanofiller on the properties of PEO based solid polymer electrolytes (SPESs) by using
Molecular Dynamics (MD) simulations with COMPASS forcefield at 300 K. Firstly,
the solvation structures of K™ and I” in water, and K in tetraglyme as model
complexes for the SPEs were determined. The structural properties i.e. pair distances
and coordination numbers are in very good agreement with literatures. Moreover, MD
trajectories were coupled to electron scattering simulations to generate MD-EXAFS
spectra. EXAFS spectra from MD simulations are consistent with those from
experiments. Next, MD was performed on Kl/tetraglyme system with tetraglyme
oxygen:K* mole ratio of 10:1 (EO:K = 10:1). MD results indicated that the
complexation between K* and oxygens causes tetraglyme chains become more
compact, and K" is slightly slower than I". Next, MD were performed on PEO/TiO,
and PEO/KI/TIO, (EO:K = 10:1) nanocomposites. MD results revealed that an
attractive interaction between TiO, and PEO results in a highly dense PEO layer near

the interface that persists up to ~15 A from the interface with further than that the
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PEO density profile becomes flat and then drops at free surface region. A slow
mobility of the highly dense PEO expels most of the ions to the region away from the
interface. The mobilities of ions away from the interface are remarkably faster than
those in filler-free system and those away from the interface, respectively.

Finally, the structures, dynamics, and crystallization of PE nanocomposites
composed of n-tetracontane (CsoHgz) mixed with a neutral, attractive and repulsive
flat interface were investigated by using Monte Carlo (MC) method of a coarse-
grained polymer model on a high coordination lattice at 473 K. The results revealed
that the chain structures and dynamics changed according to energetic. For
crystallization simulated by quenching the structure from 473 K to 298 K. chains
adopt more frans conformation, and then the fraction of trans approaches a limiting
value ~73% for the attractive interface system, and ~82% for the neutral and repulsive
interface systems. These values are smaller than the value of the crystallization in the

bulk (~85%) by the same MC method.
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