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Abstract — Present study extends the previous studies on the micelle formation in that A-B block copolymer is mixed
with homopolymer S of which the chemical structure is different from that of either block. The total free energy is min-
imized with respect to aggregation number P, the fraction of block copolymer in corona region 1 and the fraction of block
copoymer outside the micelle ¢, to obtain critical micelle concentration(CMC), micelle size and aggregation number. When
homopolymer S is more selective to A block than B block in the A-B block copolymer, the CMC is remarkably decreased
in comparison with the athermal case. As ), is increased, the core size of micelle increases while the corona size de-
creases, thus the overall micelle size is almost constant. While the micelle core size increases with the increase of B block
length due to the increase in aggregation number P and decreases with the increase of A block length for the athermal
case, the slight increase in (s causes the aggregation number P to be increased thus the micelle core size increases.
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Fig. 11. Changes of overall micelle radius R, core radius Ry, corona
thickness R, and aggregation number P as a function of N,
for x=0.055, N=100, N,=100 and ¢=0.12.
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0.12.

Aol wlat e F3HA Se} dstH e A4Ade] gl BEES
AR el eko] Fo)Eo] Edtall=ty] (entropy of mixing)E §&F A
oz 2717} Z2A] ¢47] dEoich. & vl 7= FEHe] i
8}17] wjEolr}.

Fig. 128 %5 2594 A2 BESo] tia 99 94 SA1&e)
23 2k8-g i 2#o] z2hgslA) sle] AARRE Zd FE4H9
73S0l AAYE Fig. 113k 98] ABE9] 9%} AR g 5
AlRe] =717} R~NT9) 2)&EAS Mol vl Zvisigch o]
ool A SAkeT BB F2EA AT E 7)) g7he] Ao 2he-
g AelellA ABZe] o)y}t Frgtel wlel £ dEZIE S

T gl vAE) 2155 oo wiel vl BE T3 v &
7Fet7] W golct. ik F2vte] A Rie ARE Ho| St o
#lo] Z7pE57) ohh ghasld e ol A BE FEIA A
0] Z7ll® Bpslar wel SA SAlgol ofgt m2ulbe] Hf

o] «J == %17] wFolr}.

4.

]

=

A-B o] £3 F53AlS o S8 SAKEZEe] A ahg- Al
(interaction parameter)S ZF2F Yup, Yus B Yos EL o] HEo] ¢
Al w4 FE(CMC), 71 FAldd) A7|(Ry) B 2} dHe T
ARy, 22 vl vt oo BE F5EA AESo]
Ashs £5M) Toll vAe 93e HdAo) 2L E9isle] d-13}
oo, 7t £E50] F3= gl ulE vl =] Wists vasgie
o b} 22 HES IS Uk

(1) 25 TEHAL ol & B 223} TU B 2HAE A
S5he T gele) A5t nlasty) ekl wad FeAs vl
22UE YAFHE 2320e) ke Ae] A e shd Alatel
s A U4 BECMOPE 343 it oA e B5 T

THAZF S FA} FAA Hole S 3] $gte] v
< Alzsp] gFeld vy ol FAdFHA7L v1HE dFo] ¢

slstEst Mi36H AMsE 19984 108

sk Ze BT 4 ek

@) % FRASH 23 FFEA Ho] FHgel wet A ¥l
A FEE 343 asln P4 EASE B5 TEUA g
Z7Velslont w14 AAY 27]E MekE wolA] ket

(3) F259 A plde] Z2UE WAen it $39 2

o7k 27V E ST B2 FEQA S7F 2 ASE HolA g
Ak, s FEHAs ZehE FASE Qe $R2e Rl 2
o] AT ASole PR FEGA 71 2A Fbstoich. w
Safe] SASHE B FRAS ¥ T8N A Aguc)
Zhzahs AeE vebash

2 =

(154|022 E (18)2]9] &
Mg PN (28 S nel e BRI BN et

i
=

2 (2 b | Qe 9| f

on| N kT | N 97|k

_a_ mix _ﬁi qu’

on | kT |~ an o9& | kT

0 ¢

g F =— QoL —ln¢1+a In(1-¢,)

+x¢,(1-H(A-(1~ f)¢)]+9(1 5¢€){ Ing, +

99,

-—ln(l ¢1)———+X(1 Ha-2(- 0¢1)} %

91 Sa|_ 198
23]l

9] A (28)H ol Bisiste] )k, vk Ae] At

=3

l

fl
%[ ]+——{¢11n¢1+a(1 o) In(1-6)+xNo Y1-H(1—-(1-f)¢)

# {=0,In¢, - ¢, + a,in(1 - 9)) + a, — yN¢,(1-)(1-2(1 -} ¢))}

__f_ 1n(1-§¢§) =0 (A~1)
U /4
Wd 95E P02 0,22 @ Aol 034 nol g Bely AL
che st 2o
f,
E+—1n lé‘gig—ln¢]—a(é—l)ln(l—q)l)+(a—1)(1—¢1§)
—INA-H)(1-20-£)¢, +(1-1)&e)=0 (A-2)
a | & o8 & 9
%[ﬁ}{-ﬁ—fan}wwmw 6)In(1-0) + 18N
—f)(1=(1— 1 419 v 98-
a-Ha-a f)¢1}{PC 5 “(1 5¢§) Fpor o In(1 §¢€)}
fag
+z;5;-—0 (A-3)



(A28 (Aol st (A1) EUE Avhe

A

£ A7 KIST 227} Ad7-7-2] $]5h<d-74](V00012-H003) 2] <1
o2 Fsglon] o]d A=t
AL EI1&

F  :free energy of a single micelle [J]

a : monomer segment length [m]

R, :corona thickness [m]

R; : core radius of B block [m]

R :overall micelle radius [m]

F, :deformation free energy of copolymer chains [J]

F, :free energy of mixing of homopolymer chains and A chains
inside micelle corona [J]

P :aggregation number

N  :total degree of polymerization

N,  :degree of polymerization of a k block (k=A or B)

N, :degree of polymerization of a homopolymer

f : A block fraction of a copolymer

F, :free energy of micellar phase [J]

F.. :free energy of mixing of homopolymer and copolymer out-
side the micelle [J]

S, :translational entropy of a gas of micelles [J/K]

f, : free energy of single micelle per copolymer chain [J]

L :length of cylindrical micelle [m]

az|oja 2Xt

Y : interfacial tension [N/m]

X :linteraction parameter

n : volume fraction of A monomers belong to copolymer chains
in corona region of a micelle

o :ratio of homopolymer to block copolymer degree of polymeriza-
tion

Q  :total number of lattice cell

(0] : total volume fraction of copolymer

g : fraction of copolymer monomer aggregated in micelles

0, :micelle volume fraction

ol A7 Eoll Ak

wv AW

13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

A7 681

: concentration of copolymer monomer outside micelles
: ratio of copolymer monomer number in micelle to total

monomer number
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