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Predictions of the Vogtt Model3

Methods
Surfactant (Triton X100) stabilized aqueous pigment 

dispersions (PY14 & PB15:3). USAXS / SAXS / 

WAXS at temperatures from 10°C to 80°C. 

AcknowledgementsReferences

1. Rishi, K.; Mulderig, A.; Beaucage, G.; Vogtt, K.; Jiang, H. Thermodynamics of Hierarchical Aggregation in Pigment dispersions. Langmuir 2019, 35, 

13100–13109. https://doi.org/10.1021/acs.langmuir.9b02192

2. Smoluchowski, M. v. Z. Phys. Chem. 1918, 92U, 129. https://doi.org/10.1515/zpch-1918-9209

3. Vogtt, K.; Beaucage, G.; Rishi, K.; Jiang, H.; Mulderig, A. Hierarchical approach to aggregate equilibria. Phys. Rev. Research 2019, 1, 033081. 

https://doi.org/10.1103/PhysRevResearch.1.033081

4. Beaucage, G. Approximations Leading to a Unified Exponential/Power-Law Approach to Small-Angle Scattering. J. Appl. Crystallogr. 1995, 28 (6), 

717–728. https://doi.org/10.1107/S0021889895005292

5. Beaucage, G. Determination of Branch Fraction and Minimum Dimension of Mass-Fractal Aggregates. Phys. Rev. E 2004, 70 (3), 031401. 

https://doi.org/10.1103/PhysRevE.70.031401

6. Stadnichuk, V.; Bodrova, A.;l Brilliantov, N. Smoluchowski aggregation–fragmentation equations: Fast numerical method to find steady-state

solutions, Int. J. Mod. Phys. B 2015, No. 29, 1550208. https://doi.org/10.1142/S0217979215502082

Smoluchowski aggregation2,6

For further information, please contact:

Gregory Beaucage beaucag@ucmail.uc.edu

Overview1

𝑁𝑖 𝑛𝑖−1 𝑑𝑛𝑖−1 + 𝑧𝑖 𝑖−1 𝑑𝑁𝑖 𝑛𝑖−1 𝑡 = 0

𝑮𝒊 𝒊−𝟏 = 𝑹𝑻 𝐥𝐧 𝒛𝒊 𝒊−𝟏

d𝑛𝑘
d𝑡

=
1

2
෍

𝑖+𝑗→𝑘

𝐶𝑖𝑗𝑛𝑖𝑛𝑗 −෍

𝑖=1

∞

𝐶𝑖𝑘𝑛𝑖𝑛𝑘

Beamline 9ID-C

APS DOE 

DE-AC02-06CH11357
CMMI 1635865 

New Vogtt Model3

Thermodynamics of aggregation 
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