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S 1. Simulation Results of Dependence of Lm on Resultant
Interfacial Tension
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Supplementary Figure 1: Simulation results (a) The dependence of droplet merging distance
Lm on resultant interfacial tension (RIT) at magnetic field H=500 mT (in the y-direction) and flow
rate ratio Qr=3. The flow of the CP was in the x-direction. The scale is in mm. Scale bar=500 pm.
(b) Colour bar for supplementary Figurel(a). Where, CP (red colour) and DP (blue colour)
denote the continuous phase of oil and the dispersed phase of the ferrofluid, respectively. At
RIT<20 mN/m merging was observed. Droplet merging distance, Lm increases with increasing

RIT value.

S 2. Video of Experimental and Simulated Droplet Merging on a
Lab-on-a-Chip Platform by Uniform Magnetic Fields

Video Legend:

S2

Video Title:
Droplet Merging on a Lab-on-a-Chip Platform by Uniform Magnetic Fields

Video Description:
As shown in the video:

(1) When the magnetic field was not applied, no droplet merging occurs at flow rate
ratio of 2 (Q2) and multi-droplet merging occurs at flow rate ratio of 5 (Q5).

(i1) When a uniform magnetic field H=500 mT was applied, Two Droplet Merging
(TDM) occurs at both flow rate ratios, Q2 and Q5. Droplet merging length (Lm) is
controlled by the flow rate ratios and applied magnetic fields.

(iii))  The droplet merging length, Lm also shows a dependence on the ferrofluid-oil
resultant interfacial tension (RIT). The simulation results demonstrate the
increasing merging length Lm, with the increasing RIT values, at a constant flow

rate ratio of 3 (Q3) and an applied magnetic field, H=500 mT.




