Organizing Immiscible Polymers with Balanced Diblock Copolymer Surfactants
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SANS data obtained from multicomponent blends Comparing RPA calculations with SANS data
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~10% diblock copolymer is required to
\ organize two homopolymers with N,, /

Nag = 0.2 (predicted by Broseta and
Fredrickson, J. Chem. Phys: 93, 2927.)
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Our Design: A-C Surfactants
Analogous to Oil / Water /
Non-lonic Surfactant System
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Lamellar phase — Microemulsion — no adjustable parameters (solid lines).

Macrophase Separation Dotted lines indicate fitting one y parameter.

Experimental Design Results

Polymeric System: Domain Spacing from Theory and Experiment
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Mean Field Theory Calculations Minimizing the Diblock Conclusions

Copolymer Concentration

o 5% diblock copolymer
Homogeneous Periodic 10° |
Phase Phases *Polymeric A-C surfactants were

oy b2 designed for the organization of
Random walk ina field: 24 —=_v2p, —w p, | immiscible A and B homopolymers.
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i (@) = i ., (@) + K(Q ) Enforce incompressibility: £¢)=an- X% 2S00, predict the phase behavior and
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Structure factor in the absence of interactions: M=Zcx-,m(s){l~'"—2d—zq,-(z,s>—w,,,qr,-(z,s) Only 2% diblock copolymer! *Theoretical predictions for the
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Sincs (@) = 50D = (N Neer)“VE 3y (@)Fer (@) Partition function of entire chain:  2(.9=4,(=94 .9 (with a higher molecular weight) domain spacing were often within

10*
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Initially guess ¢, (z), and calculate the fields. New ¢, (z) .ImmISCIble_ A and_ B homopolymers
ij.(q)=1£;_zxmj and fields are calculated. Continue until convergence. . were organized with only 2 and 5%

V(N30 P (@) of the diblock copolymer in the
blend.

Random Phase Approximation Self-Consistent Field Theory

Sja'j (q) = qu)jvpj (@) S (@) =88 (@) =85,4(@) =S4, (@) =0

Include the effect of interactions:
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