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Supporting Information Text11

1. Experimental details12

A. Preparation of clay suspensions. The sepiolite clay rod like particles were fluorescently labeled with acridine orange (AO,13

Sigma Aldrich) (1). 12 g of sepiolite were dissolved in 350 mL of deionized water and stirred for 2 h, after which the mixture14

was immersed in a sonic bath for 1 minute (IND 500D, Ultrawave). 1.0 g of acridine orange were dissolved in 80 mL of deionized15

water. The dye solution was then added to the clay slurry and left stirring overnight. The mixture was transferred into glass16

petri dishes and air dried. The dried clay-AO mixture was then heat treated in a vacuum oven at 120 ◦C for 16 h. To remove17

the excess dye on the surface of the clay particles, the dried clay-AO mixture was subjected to Soxhlet extraction with hot18

methanol for 72 h (1). The cleaned sepiolite-AO mixture was air dried and ground with a pestle and mortar.19

The dye-doped particles were then treated with surfactant. 10 g of dye-doped clay and 700 mL of deionized water were20

stirred for 1 h followed by the addition of 200 mL of a 0.03 M cetyltrimethylammonium bromide (CTAB, C19H42BrN, BDH)21

solution in deionized water. The mixture was stirred for 24 h and then centrifuged at 11000 g for 1 h. The supernatant22

was replaced with water, redispersed and centrifuged again; this cleaning procedure was repeated two more times. The final23

sediment was dried in a vacuum oven at 60 ◦C for 16 h. The treated clay was then ground.24

The clay particles were dispersed in toluene and stabilized using a polymer coating. Propylene carbonate (PC, C4H6O3,25

Acros Organics) was used to disperse the particles in toluene before any polymer was added (2). A 5 wt% suspension of treated26

clay in dried toluene was stirred for 2 h, then 5 wt% of PC (relative to the clay mass) was added to the mixture and left stirring27

overnight. The mixture was then shear mixed for 1 minute at 25 krpm (T-18 basic, Ultra-Turrax), after which it was immersed28

in a sonic bath for 1 minute. Then a SAP230 (Infineum, UK) solution in toluene was added at 20 wt% concentration at a29

treated clay to SAP weight ratio of 2:1 and left stirring overnight. The suspension was then centrifuged at 1000g for 10 min30

and the sediment discarded. The remaining supernatant was centrifuged at 11000 g for 1 h. The new supernatant was then31

replaced with clean toluene and the sediment was redispersed, then centrifuged again at 11000 g and the supernatant replaced32

once more with clean toluene; this cleaning procedure was repeated twice. The mass concentration of the final suspension was33

found by drying a small sample. A final 4 wt% of PC, relative to the treated clay mass, was added to the colloidal suspension.34

The 4 wt% concentration of PC was kept constant for all concentrations of the suspension. After long times (> 2 hrs), some35

sedimentation was observed. In Fig. 2(a) in the main text, we report the volume fraction φ = 0.043 corresponding to the region36

of the sample in which the image was taken. All other data was taken before the effects of sedimentation were observable, i.e.37

less than 1000 s.38

2. Length distribution in the simulations39

The length distribution of our model rods is approximated to a Gaussian with an average rod length of L = 24.48σ ± 9.06σ,40

and it is similar to the effective aspect ratio of the sepiolite rods 〈L′/D′〉 = 24.6± 9.5. In the simulation we have considered41

polydispersity only in length, nevertheless the distribution is quite close to the experimental one. Figure S2(c) shows the aspect42

ratio distribution of the spherocylinders (L/σ) and compares it with the effective aspect ratio for the sepiolite rods, which is43

calculated using Eq. 1 (see main text).44

3. Determination of two-body correlations45

The radial distribution function g(r) was calculated for pixels that represent the nematic regions. To do this, each image was46

binarised into nematic and isotropic according to the pixel intensity relative to the average intensity for each image. Pair47

correlations were then determine based on pixels identified as nematic (10, 11). To obtain characteristic lengths of the nematic48

regions ξ, we fit h(r) = g(r)− 1 with a exponential decay. The results for the two-point (pair) correlation function h(r) are49

shown in Fig. 3(c) of the main text. Similarly for the simulations, a characteristic length of the nematic region was calculated.50

The two-point correlation function of the rod centres was calculated at different simulation times during the phase separation51

(Fig. S3) and fitted to an exponential decay to obtain the characteristic length at each time reported in Fig. 3(d).52
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a b

Fig. S1. Phase behaviour and particle characterisation. (a) Example of the images used to measure the nematic fraction, the scale bar represents 5 mm. (b) Example of TEM
image used to size particles, the scale bar represents 1 µm.
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a b c

Fig. S2. Histograms of the size distribution of the rods. The experimental length and diameter are shown (a) and (b). A comparison between the distribution of L/σ for the
spherocylinders in the simulations with L/D for the experiments is shown in (c), bars are experiments and dashed line and data points is the simulation model.
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Fig. S3. Pair correlation functions of rod centres obtained from simulation data. Data are quoted for times in units of the relaxation time of the isotropic τiso.
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