Supporting Information
Time-resolved Polarized Light Microscopy (PLM) Videos
Droplet Evaporation Video 1:
0.25 µL droplet of a 2 wt% CNC aqueous suspension evaporating on an Alconox-cleaned glass slide viewed under PLM with a 530 nm first-order retardation plate at 4X magnification.
Droplet Evaporation Video 2:
0.25 µL droplet of an initially chiral nematic 3.9 wt% CNC aqueous suspension evaporating on an Alconox-cleaned glass slide viewed under PLM with a 530 nm first-order retardation plate at 4X magnification.
Droplet Evaporation Video 3:
0.5 µL droplet of 2 wt% CNC aqueous suspension evaporating on a Rain-X-cleaned glass slide viewed under PLM with a 530 nm first-order retardation plate at 4X magnification.

Computational Fluid Dynamic (CFD) Model
Finite Element Boundary and Initial Conditions
COMSOL’s deforming mesh physics module was implemented with the droplet-substrate interface as a fixed mesh to simulate constant contact area evaporation. The air-water interface was given a prescribed normal mesh velocity related to evaporation rate of water. Boundaries generated for symmetry were allowed to deform freely.
Mass transport was evaluated with COMSOL’s transport of diluted species module. No flux was allowed to transport through the substrate, and water leaving the boundaries of the air domain was driven by convection. The initial concentration of water in the droplet and surrounding air was 55.5 M and 1.28 mM, the vapor pressure of water at 20°C, respectively.
Flow near the substrate was treated with the no-slip condition and initially the droplet was assumed to be stagnant. All flow was generated by evaporation induced gradients.
The fluid was treated as a phase change material in COMSOL taking into account the latent heat of vaporization. The boundaries of the air domain were held at room temperature, 23.5°C, and the droplet substrate treated maintained at 23.5°C. Initially the droplet was set to 23.5°C and the ambient air was room temperature. A Marangoni shear stress was also applied to the air-water interface as a function of the tangent temperature gradient and surface tension.



Figure S1. Finite element mesh of droplet (top) and surrounding petri dish (bottom) 


Table S1. CFD model governing transport equations and mixture rules
	Governing Equations

	Continuity equation
	

	Navier-Stokes
(Droplet)
	 

	Navier-Stokes
(, Air)
	 

	Mass transport
	

	Deforming Mesh Velocity
	

	Heat transport
	



Table S2. Fluid and chemical species properties for CFD model
	Symbol
	Name
	Value
	Units

	
	Density of water at 23.5°C
	
	

	
	Density of polystyrene at 23.5°C
	
	

	
	Thermal conductivity of polystyrene
	
	

	
	Heat Capacity of polystyrene1
	
	

	
	Thermal conductivity of glass
	
	

	
	Heat Capacity of glass
	
	

	
	Specific latent heat of vaporization for water
	
	

	
	Ambient air temperature
	296.65
	

	
	Water droplet temperature
	296.65
	

	
	Initial concentration of cellulose nanocrystals for viscosity correlation
	
	

	
	Initial concentration of water in the liquid phase
	
	

	
	Initial concentration of water in the vapor phase
	
	

	
	Water-air Binary Diffusivity
	
	

	
	Rotational relaxation time
	
	

	
	Radius of spherical cap
	
	

	
	Spherical cap vertical offset
	
	

	
	Evaporation time
	
	

	
	Initial water droplet volume
	
	



Viscosity Model Validation
While the implemented viscosity model from Li et al was originally measured with CNC concentrations ranging from 0.25 to 1.5 wt %, the model was extrapolated in our simulations to 5.2 wt%.2 Here we address the validity of our extrapolation by comparison to additional literature data for the viscosity of CNC suspensions. Implementation of a piecewise power law-Cross model from Liao et al reveals good agreement, Figure S2, between the models up to approximately 6 wt %.3 This agreement fulfils the concentration regimes explored in this study and suggests that at low concentrations, where CNC suspensions do not strongly deviate from Newtonian behavior, the selected concentration-dependent viscosity model can be extrapolated to medium concentrations for CNC suspensions.

Figure S2. Comparison of CNC suspension viscosity models as a function of CNC concentration between Li et al. (black) and Liao et al. at various shear rates.
Rotational Péclet Number
The rotational Péclet number, Figure S3, was calculated from Equation (1), as reported in the main text, using the above CFD model to evaluate the influence of hydrodynamic shear on alignment of CNCs during evaporation. Rotational Péclet significantly less than one indicate Brownian motion dominates CNCs alignment and CNCs are not aligned as a result of their migration to the contact line.
	
	[bookmark: _Ref24032992](1)

	
	[bookmark: _Ref24032997](2)



[image: C:\Users\Cailean\OneDrive\Documents\Grad School\Research\Dr. Bortner\CNC Droplet Modeling\Publications\Dr. Roman and Fernando Navarro\Images\Refocus Figures\SI\Pe_rot 23.5C eta(c) 30.1° glass\Processed\Pe_rot vs time.png]
Figure S3. Rotational Péclet number distribution as a function of time in an evaporating droplet of a 1 wt% CNC at 23.5°C suspension indicating nanoparticle alignment is governed by Brownian motion as opposed to hydrodynamic shear.
Influence of CNC Concentration in Evaporation on a Hydrophobic Substrate
Deposits, Figure S4, resulting from the evaporation of droplets of CNC suspensions were evaluated as a function of the initial CNC concentration from 0.1 to 3.9 wt %. The deposits were observed to increase in radius with more CNCs beginning in the droplet. The increased concentration results in a larger volume of deposit as the total dry mass is increased. Additionally, the increased initial concentration leads to faster gelation limiting further recession of the contact line. As a result, the deposits in Figure S4a-e exhibit a doughnut morphology rather than a spherical deposit. 

[bookmark: _GoBack]Figure S4. PLM of 0.5 µL droplets of aqueous CNC suspensions with a) 0.1, b) 1, c) 1.66, d) 2, e) 3.9 wt% CNCs evaporating on Rain-X-cleaned glass slides. f) the radius of the deposits after evaporation and as a function of CNC concentration.
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