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Abstract

TPM is an organosilane with double bonds. TPM has unique spontaneous emulsification phenome-
non, which is different from ordinary organosilane. In recent years, a variety of colloidal particles
with complex morphology have been designed and prepared by using the spontaneous emulsifica-
tion and double bond of TPM. In this paper, the synthesis strategies of TPM based complex colloids
are reviewed, and some examples are selected to illustrate the formation mechanism of complex
morphology. The application and future development of these colloidal particles are briefly dis-
cussed.
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Figure 1. Schematic diagram of hydrolysis, condensation, and polymerization of TPM [18]
1. TPM KI7kfE. HBESRAETREE][18]
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Figure 2. Schematic diagram of TPM spontaneous emulsification process [3]
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Figure 3. Application of TPM in the preparation of core-shell particles: (a) Monodisperse
core-shell particles [11]; (b) Raspberry shaped particles [12]
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Figure 4. Application of TPM in the preparation of concave particles: (a) Single concave particles with different shapes
[51; (b) Multi cavity concave particles [27]; (c) Golf ball shaped concave particles [13]
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EAFRIERE, A TR A RER R A AR AR € . Diaz I BA[10] €% 14 ks DNA %
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Figure 5. Application of TPM in patch particle preparation: (a) Schematic diagram of PS-TPM patch particle synthesis [14]; (b) Patch
particles with adjustable geometry and orthogonal chemistry [15]; (c) Patch particles prepared by colloidal fusion [28]; (d) Particles
with triangular patches [35]; (e) Polyhedral patch particles encoded by DNA [10]
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Figure 6. TPM is used for the preparation of polymers and chiral particles: (a) Control-
ling the multi-step synthesis of bipartite particles by TPM [36]; (b) Polymers and chiral
particles prepared by repeated nucleation and growth of TPM [16]
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Figure 7. Application of TPM in colloidal deformation: (a) TPM wetting on hem-
atite particles [36]; (b) Light triggered degradation of hydrogen peroxide to
achieve shape transformation of TPM droplets [36]; (c) Intermediate morphology
of rod-shaped SiO2 TPM particles captured by non-equilibrium freezing [37]
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Figure 8. Application of TPM in the preparation of cage colloids [17]
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Figure 9. Application of TPM in catalytic colloids: (a) Construction of three-layer colloids for
continuous catalysis [44]; (b) Catalytic colloid with uniformly coated TPM on the surface of
synthesized hollow TiOz particles [45]
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