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1. Chemical potential of the monomer u,, and interaction parameter x:ﬂ

The density of the interaction free energy per chain f,,, is given by

1
S =04 +(1=¢,—p)In(1=0,—p) = X 4Pp(Ps + 2¢BZ)_EZeﬁ¢P2 (S1)
where the interaction parameter between monomers g, is given by

Ko =—12.974+0.0449597T +17.92¢, — 0.056944¢,T + 14.814¢p° —0.051419¢,°T (S2)

The chemical potential of the monomer 1, is defined by

ﬂM: aFvlm‘ — kBTV af]nt (S3)
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Note that the partial derivative used to determine ,, should be carried out with respect to the
degree of polymerization N, rather than the volume fraction of the monomer ¢, . Thus, f;,.(dp)
must be changed to f,,,(V,N).

Substituting ¢, = @’N/V into eqn (S1), we obtain g, through the thermodynamic

derivative of eqn (S3)
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Substituting ¢, = a’N/V into eqn (S4) and rearranging the consequent, we have

K =—I-In(I-¢,—¢p)— ZA(¢A+2¢B )+ Zeﬁ’¢
kyTa’

where the interaction parameter between monomers ;(:ﬁf is given by

Loy =25.8940.0899194T — 53.76 ¢ +0.170832¢,T — 59.2564,° +0.2056764,"T

2. Osmotic pressure of the brush I7 ;,,, and interaction parameter x,

The free energy of the spherical brush per chain Fj,, is given by
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where ¢, = “CE4, g, = SR8 and gy ==
The osmotic pressure in the polymer brush 77,,,, is defined by

HBmsh :_aFBrush - _ aFvlm + aF'Elas
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The interaction term —Z2.— is obtained by
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into eqn (S9), we have

n a-’n a
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, g = V ,and ¢@p =

Substituting ¢, = = ;

My _ OF b =—ln(]—¢A—¢p)—¢p_ZA¢P(¢A+4¢BZ)

kyT  kyToV
- é[—12.947¢},2 +0.0449597¢,°T + 35.84¢,° (510)
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The rearrangement of eqn (S10) leads to
i, oF,,
kBIZf :_kBTlﬁtV ==In(1-¢,—¢p)—Pp — X 49p(9. +4¢B )— Zeﬁ”¢P (S11)
where the interaction parameter between monomers ;(:;» is given by
Yy =—12.974+0.0449597T + 35.84, —0.1138884,T +44.442¢,° —0.1542574,°T ~ (S12)
: OF, " Elas
The elastic term is obtained by
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Finally, the osmotic pressure in the spherical brush /7, 1s
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