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Orientation-dependent depletion interaction in rodlike colloid—polymer mixtures
Akihiko Matsuyama and Tadaya Kato, (Department of Chemistry for Materials, Faculty of
Engineering, Mie University, Tsu, Mie 514-8507.)

Depletion interaction in a suspension of rodlike colloids with added non-adsorbing polymer
coils is theoretically studied. We calculate an overlap volume of depletion zone between two
rodlike colloids, based on the second virial approximation. We examine nematic-isotropic
phase transition (NIT) and two-phase coexistence between an isotropic and a nematic
phase at low polymer concentrations. We find that the depletion interaction is dependent
on the orientational order parameter of rodlike colloids and leads to a decrease in the NIT
concentration on the addition of polymer. The coexistence curves have a leaning chimney

shape and are shifted to lower rod concentrations on increasing the polymer concentration.
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J04 FRFOSHRICHERES D FEMAS E, 201 RRITFOZLWHEEDIRWHEIZ
HARET 5, COMPBEHSIIERBRLTHENEHOAIRST, EEMEOLETFITBNT
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DWTHANS,
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EBI L, ¥R DOV U —ROBIKIOA RTFOBRIZEL T2DE (NpE) A
FEBVOBKEEZEZALD., B TRERE ROBHCHEBATELEHAHE L EET S,
BATFOEMNIIOA RRITOERE D S ER ROWAITIIANRZVWDOT, 201 FhFid
JEE ROFEBFEETELDNTWS, BiRanA RETFOEZ Nr, BHOTOLERT v
NeupLT 5, TTTRIMEFRT > U )bup% b OMBRESTER (UF—)N—) &
BEEHIIDBHEEZZS, UT—N—BIT2BEELTHOERT > vV, BHER
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N—RZBIEENTOBREETDH S, BEHEHIIHZ2ZNOBBES FHOFERT > %
Widpp = kgTIn(N/ Vi) TEABNBDT, RRDEDFORBE (cp = Np/V) 12

cp = cp°a($r) = explup/kpT, (1)

THALNS 2l TZTo = Vigee/VIRH BRI BERT.
GRET-LERT > v )bup) —ETD, 52 RA ) ZANGHNSELNDRDHE
BRIV F— Ji ,
J(NR, KPP, V) = FR(NR, V) - kBTCT;szree, (2)

—197—

NI | -El ectronic Library Service



Japanese Liquid Crystal Society

THZBNB, 2T, Fr(Ng, V) ZEDTNENE ZOFRE VICBT SR THERD
BTz E—257L, Onsager DEBRDTHHTHA OGNS, B2HD Vi ld@®aTD
FETTOREEEBEEZRT, MEE Vi.2RK05ZETHS,
ENTFOELNEBICEL Z LN TE S HHREAREITRO2EREN S MBS OKEZ 5
WELOTHD, 22T BHEAEDL BHIRVF-OE_EUTIIVEBEFRUXIDIK,
BUTZNVERELUTERTSZENHES ET5 3]

Vf’ree =V "W(R+D)2LNR
Nk
+*2-VfVfw(r;u1,uz)f(m)f(uz)dﬂldﬂzdr+..a’ (3)

5 0 THIRE B RO ER D ANEN & X OHRAROEE, BIWI2 O0OWRITA REL
FORBEROER S =N OEE (V,,) 1T L BEE, widBRSFORRANRY b, rid
FOEOMERZRT. CITHRESTFRENTELROT, BEEUTIVERETEZEA
AT LT B, :
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IEOHHAIINF—EAVTHELZHRZRK 1 IZRT, EEBRS T OEEDR,
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BENENSEHH, 2FvI7HEERT. 80 TREOEIMIDNT, NIHEBRENE
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NEZ 5,
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