Moeote Carin 5im Giel: Pelymer Brushes

Yisit mc;—:«';om‘n e

Lahoratory of Computational and Applied Polymer Science
Sehoot of Chomistry, lnstitute of Science, Suransree University of Technolory

Makhon Falchasims 30000 THAILAND

AL

Considerable research efforts have recently gone into the study of the
nanostructure and physical properties of p()ivmcrs end-grafied onto a solid surface. These
sysiems are known as polvmer brushes for sufficiently high polvmf--“r densities. & M‘i:;u 3
heiween polymers and solids play a key rele in many maiw irial applications as adhes:
coiloidal stabtivers, and [ebrcanis. Fsiablishing
constitution and macroscepic properties of such sy g thelr siz”m:rﬁ'i.az'c aiiel
p;()pu‘ms is highly desirable, because this can L'"cmc,muous%y facilitate the rationsl desigr
of vartous surface modification systems switable for real application. In ex; senial

situations, polydispersity is an ofien unavoidable feature, which greatly affects the brissh
sttucture and can actually be wsed to failor s ic brush struclares and pro
Unforwnately, experiments! observations m c¢ avalable :
sensiive to the details of strucivre, but are cd madedy wil! )
groperiies, such as brush fhickness or foree proflies vig brush deformaton. {')ﬂ ihe
hand, cotapuler slmv:atloz{m can provide very detailed information 1‘;‘;:-;"11 the
eifective monomer {0 macroscopic quanmaes Detatied information like the
ciain frgjectory, fluctuation eie. can conveniently be ebtained in a computer sirul
Unfortunately, higtle simulaiion work has bccn performed for chamg with chomi
realistic architectures.

In this work. a noval cormputer ‘«".i}‘.”il'iﬂﬂii(“"i"z i‘*‘c‘hﬂ:(iz*f’ f:a'fﬂb‘ief'- of prob
siracture of the inferface belween the selid sul :
prescribed grafiing density was developed. This sin ;tmlt ton al;owx us 1o Oba in detaiiod
information about the mmw rrational, suuiura‘ atm thermodyname propertics nea
solid substrate, wiile avoiding many of the assumpiions pvoked i the mesoscop:
medels, in analytical brush theories and past simulations of bead-spring or |
Using the second-nesrest uneighbor lattice, coarse-grained models

anions heiweon heanoal

ot

polyethviene brushes have becn studied using Monte Carlo %“h‘fﬂ?lﬂst‘f-"nc ot
podvivier meids, Bach chamm conivmng & ,::if.‘h},fl ene Units, with | 'G 6L The oh
number of available surface siles is 4)}(4{) {surface areg == 6.6 am” }n \7\/‘.‘. a.ho().a;; periodic
Boundary conditions in the x and y 11_1§Z:Cii()sh, while the two boundary in « dircciion (at -
1 and z = M, where M > Ny are twa‘ted as hard impenetrable walls, The yrafiing densiiy
A & £ B

. - - 3 . s e e g . : e

{e5) s from 9.92 o 1.85 nm™ (B0 to 160 chains). RIS formaiism is used 0 model the

short-range  intramolecular interactions of PL chains. Long-range  infea-  and
intermolecular nicraction among nonbonded units are im;@rpoj,dtcd e :;hc- sinulutions

A4

using the Leanard-Jones potential for ethiviens vty with e/ky = 1685 [ und ¢ = 344
Single bead and pivol moves on the laitice ere accepied according to the Me im;
algorithm. Results reporied in this work is for the sysiem of fixed o,




Profiles of monomer density and free end quty chain linear dimensions, bon
orﬁammion and averagf: monomer position along a chain were studied. For disiribution ¢
aensity, the profile for the shorter chcum arc d\nm" when the longer cheing are wratied,
3% iﬁr*f‘ ingly, the overall aslt de i aiosil regioms. The tofal density §
bimodal brush also shows a «"'3*1* v negative siope which is ditferent from a i ;
profile from the case of a monodisperse brush. This negative slope 's more prominent o
My set longer at fixed o, The end bead profiles for short f‘ompomﬂ 5 DECORE NEFTows?
gz,nd the maxima move closer to the gratt wall as & function of the lengin of the |
chains. Our MC data for finite chain lengths also indicate significant c
witerpenetrations o the owisr § lbfcﬁ gr wiiich is about the same of the long ends i
irner sublayer, Vhe masting of end bead profiles are located close 1o the
e twe sublayers and thes may be tne on that a cons f.:'ie:“ﬁ;*‘ le ar
shorter/longer chain ends are abie o pensirate into the ouler/mner layer. Comipa
monodisperse brush, this maximum point is located at smaller z at the same lengt
coversge, The orientation of the bonds induced by grafting shows that the curvature of

§
c

“oos B> for shorter chain are less %ign{*d pe:‘nt‘qdicuizgr to the W&H i 'lgi]gfsr "h:e? ns wers
wrafted. bn addition, short chains are S
brush, The portion of Jong chain in :he outet sy H vers are le;a CTOWT e

tehed, For the inner sublayers, the curvatre of <cos 6> for longer chai
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I Density profiles for bidisperse brushes of fixed  Figure 2: Free end distribution for bic
deasity with varying long chais fength (160 chains  gralting densivy with varying long chal .
yixed with (.,g(_\._ ( 0o and £ |;(), fron eflio tht} of 'l/_,‘(:[, rteed with (:g(], {:j(;\‘] anut {7 | 2 3 edt o l::}! o
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