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Preparation of PMMA-b-PBMA-PFMA (PMBF) and PMMA-b-PODMA-b-PFMA ( PMOF) triblock copolymers
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Fig. 1 'H-NMR spectra of PMMA,,,-b-PBMA ,-Br (A) and

PMMA ,;, -b-PODMA ,, -Br ( B)
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Table 1 Characteristic data of PMMA-6-PFMA and PMMA-6-PBMA (or PODMA) -b-PFMA

Samples M, x1073* M, /M," We(% )" FMA (mol% )
PMMA ,,,-b-PFMA 23.5 1.22 1.37 0.46
PMMA,,-b-PFMA, 24.9 1.22 4.66 1.54
PMMA 5 -b-PBMA ,-b-PFMA, 25.6 1.20 1.65 0.53
PMMA,,,-b-PBMA , -b-PFMA 26.7 1.22 4.29 1.55
PMMA,,,-6-PODMA |, -b-PFMA 27.6 1. 18 1. 40 0. 49
PMMA,,,-b-PODMA,, -b-PFMA,, 29.3 1.21 4.63 1.71

* Calculated from PMMA -b-PFMA  or PMMA -5-PBMA (or PODMA) -b-PFMAz; " Obtained by GPC; “Obtained by fluorine elemental analysis
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Fig. 2 F,,/C, ratios of block copolymer films cast by

toluene ([J) or cyclohexanone ( O) solutions

n is the numbers of PFMA units. PMF in X axis;
PMMA,,,-b-PFMA  ; PMBF: PMMA,,,-b-PBMA,-b-
PFMA, ; PMOF: PMMA,,,-b-PODMA , -b-PFMA
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Fig. 4  Ratios of CF,/CF, of PMMA,-b-PBMA ,-b-PFMA,

cyclohexanone ( O) solutions
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Fig. 6 X-ray diffraction profiles of PMMA ,;,-b-PBMA |, -
b-PFMA | films cast from cyclohexanone and toluene

solutions
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Table 2 Solvent physical properties and solubility parameter differences of polymer/solvent system

AS (MPa'”2)®
Solvent Boiling point(C)* y (mN/m)* 5 (MPa'/?)2®
PBMA -solvent PODMA -solvent
Toluene 110. 6 28.5 18.2 5.85 2.59
Cyclohexanone 155.7 34.5 19.6 3.50 5.00

“Data from Ref. [40]; b The 84, 0,, 6, values of solvents from Ref. [40]; The §,, 5, 0, values of polymers predicated from group contribution
according to Van Krevelen'*) using the following equations. 84 = Z Fu/V,6, = ( Z Fii) 27,8, = ( Z E./V)'7?, 8=(8 +6i +80) 1%

AS calculated according to Eq. (4)
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EFFECT OF SELECTIVE SOLVENTS FOR B BLOCK ON SURFACE
SEGREGATION OF FLUORINE-CONTAINING ABC TRIBLOCK COPOLYMERS

NI Huagang, GAO Jie, ZHAO Zeliang, WANG Xinping
( Deparitment of Chemistry, Key Laboratory of Advanced Textile Materials and Manufacturing Technology of Education Minisiry,
Zhejiang Sci-Tech University, Hangzhou 310018)

Abstract Novel ABC triblock copolymers of poly( methyl methacrylate ) -b-poly ( n-butyl methacrylate) (or n-
octadecyl methacrylate ) -b-poly ( 2-perfluorooctylethyl methacrylate) ( PMMA,,,-6-PBMA, (or PODMA , ) -b-
PFMA,) were synthesized by atom transfer radical polymerization( ATRP). The effect of selective solvents on
surface structure of the triblock copolymers film was investigated by X-ray photoelectron spectroscopy ( XPS) ,
X-ray diffraction (XRD) and dynamic light scattering ( DLS). The higher surface enrichment of fluorinated
moieties in PMMA ,, -b-PBMA ,-b-PFMA | was found as the film was cast by cyclohexanone solution, compared
to the film cast by toluene solution. When the length of PFMA units was about 4, the ratio of fluorine to carbon
was nearly the same. As for PMMA ,, -b-PODMA |, -b-PFMA | the fluorinated moieties can segregate more easily
on the surface as the film was cast with toluene solution, compared to the film cast from cyclohexanone
solution. The reason could be attributed to the difference in compatibility between solvent and the middle block
in triblock copolymers, which would affect the stability of triblock copolymers micelle in various solutions.
When the solvent was the good solubility for the middle block chain, there were unstable and loose packed
micellar aggregates in solution. The unstable micelle of the triblock copolymer in solution was in favor of
fluorine segregation on the surface during film-formation. During film formation, the perfluoroalkyl side chains
can easily segregate to the surface and be packed in a well-ordered manner, resulting in enhanced surface
enrichment of fluorine element. The results suggest that copolymer solution properties, may play an important
role in structure formation on the solid surface,in addition to for the molecular chain structures of copolymers.
Keywords  Fluorinated triblock copolymer, Surface enrichment, Chemical structure of middle block,

Selective solvent



