
 

Supplementary Materials 

The freezing points of sodium tetraethylenepentamine heptaacetate (STPH) solutions and 

de-ionized water (DI water) were measured using a self-assembled system as described in our 

previous work [1]. The osmotic pressure () was then calculated based on the reduced temperature 

value (∆T) of the STPH solution as compared to that of DI according to Equation (S1). 

π =
∆𝑇

1.86
× 22.66 (bar) (S1) 

Relative Viscosity Measurement of the Draw Solution 

Relative viscosities ( ηR ) of draw solutions were determined by Equation (S2) using a 

commercial Ubbelohde viscometer (d = 0.4–0.5 mm) at 25 °C maintained by a water bath during test 

process. The detailed process was also described elsewhere [1,2]. 

ηR =
𝑡T ρT

𝑡DI ρDI
 (S2) 

where 𝑡T and 𝑡DI (s) were the respective outflow time of the draw solution and DI water, while ρT 

and ρDI (g/mL) were their solution densities measured by a portable density meter (KEM DA-130N, 

Tokyo, Japan). 

Forward Osmosis (FO) Performance Evaluation 

The water flux, Jw (L/m2 h, referenced to as LMH), was obtained by the weight change of draw 

solution, ∆m (g), during a test time interval, ∆t (h), using Equation (S3). The reverse salt flux, JR (g/m2 h, 

referenced to as gMH), was calculated from the changes of the feed solution concentration, C (mg/L), 

measured by a conductivity meter (Mettler toledo, FE30, Shanghai, China), and its volume, V (L), 

using Equation (S4). 

𝐽𝑤 =
∆𝑚

ρ𝐴∆𝑡
 (S3) 

𝐽𝑅 =
∆(𝐶𝑉)

𝐴∆𝑡
 (S4) 

where A is the effective membrane area (m2), and ρ is the density of pure water (0.996 g/cm3 at 25 °C). 

Nanofiltration (NF) Performance Evaluation 

The water flux in nanofiltration (NF) process was also calculated by Equation (S3) with an 

upstream pressure of 3.5 bar, while the solute rejection (R) was obtained by Equation (S5). 

𝑅 = (1 −
𝐶p

𝐶T
) × 100% (S5) 

where 𝐶p (mg/L) and 𝐶T (mg/L) are the solute concentrations in the permeate water and the diluted 

draw solutions, respectively. 
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