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Abstract

In this study, a three-dimensional lattice point model was constructed to simulate the dynamic ad-
sorption process of multi-block polymer chains on stripe surfaces. Based on the dynamic Monte
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Carlo method, the effects of temperature, block length and stripe width on the adsorption mecha-
nism were systematically analyzed. The simulation results show that the adsorption behavior of
multi-block polymer chains on stripe surface is different from that of homogeneous chains on het-
erogeneous surface. The special structure of the multi-block polymer chain and the striped surface
affects the adsorption chance of the polymer chain to the surface. Compared with the homogeneous
chain, the multi-block chain has more and more complex conformations. At low temperature, the
multi-block chain forms special conformations such as “U-shape” and “zipper” through selective ad-
sorption, and the critical adsorption temperature is closely related to the matching of block se-
quence and surface pattern. The nonlinear mechanism of the synergistic effect of block length and
stripe width on adsorption behavior was revealed.
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Figure 1. Diagram of a block polymer chain on a surface with a periodic stripe pattern
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Figure 2. The relationship between mean surface contact number N, and temperature T
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Figure 3. Diagram of predicting the critical adsorption temperature when the stripe width L =4
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Figure 4. Phase diagram of adsorption state of multi-block polymer chain
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Figure 5. Schematic diagram of rotation radius component and conformation of multi-block polymer chain
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Figure 6. Diagram of the relationship between form factor A and temperature T
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