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Supplementary Information
Methodology
S1: Rheology Study
Sodium alginate concentration (2-8wt%) as well as GO (5-20% v/v) and AA (1-5 w/v%) were mixed  and their viscosities measured at 25oC and a torque of less than 10% using a rheometer (Brookfield, AMTEK, USA. Beads were fabricated for each mixture following the procedure in the main article (Section 2.3). Each resin was imaged using a light microscope (Amscope). The maximum inscribed and circumscribed circles as well as the diameters were recorded. The sphericity was determined using  equation (1), as shown below 

                                   Sphericity, φ=Di/Dc                                                      (1)

Where Di is the largest inscribed circle, and Dc is the smallest circumscribed circle. 
S2: Cycle time and scale-up
The following equations were adapted from literature to determine the mass of adsorbent required, M (g) and diameter (cm) of the bed required. This scale-up requires knowledge of the breakthrough curve from a test column, which was operated at a predefined flow rate of Qb (cm3 min-1) resulting in a breakthrough time of Tb (min). The bed volume was estimated using equation (2).

[bookmark: equation10]Bed volume (BV) =                                       					            (2)

The mass of the adsorbent, M (g) with a bulk density, (g cm-3) for the design column was determined from equation (3). 

[bookmark: equation11]M =                                                    					           (3)

The pilot scale breakthrough volume which occurs during a breakthrough time of (mins)
(Yoon and Nelson model) was calculated using equation (4).

[bookmark: equation12]VB = Qb x                                                 						           (4)
The volume of liquid treated per unit mass of adsorbent, , was then determined using equation (5).
[bookmark: equation13]                                                          						           (5)
The mass of adsorbent exhausted per hour, Mt, (g), and the breakthrough time, T (mins), for the design column was estimated using equation (6) and (7) respectively:
[bookmark: equation14]  =                                                     						           (6)
[bookmark: equation15]                                                     						           (7)
The volume, area, and diameter of the bed, VB (cm3), for the design column was then estimated using equations (8)-(10):     
[bookmark: equation16]VB = Qb x                                               						          (8)            
[bookmark: equation17]A =                                                    						          (9)
[bookmark: equation18]d =                                                 						          (10)
