Supplementary 
· Feed temperature of IM-1 
Thermal efficiency of membrane distillation can be expressed as:
 eq.1
In solar-driven membrane distillation, it could be assumed that 
 = .
Where  is water flux (kg/m2-s), A is membrane area (m2), Hv is the enthalpy of vaporization of feed water (kJ/kg), Qc is heat loss by conduction through the membrane and to atmosphere, Qv is latent heat of vaporization. Qc is changed with design of MD system, for example with/o thermal recovery system, multi-stage configuration. 
TE is typically 40~80% as single stage system 1. In solar-driven membrane distillation, it could be assumed that  = . And if the value of TE is fixed,  is proportional to the solar irradiation as blow:

Also gained output (GOR) is a one of the parameters to evaluation of thermal efficiency. GOR can be expressed as:

Where  is the total energy input to the system (kW). GOR of DCMD system is typically 0.5~1 as single stages system 1,2.  is also affected with MD configuration and thermal efficiency.
However, in the DCMD process operated using solar energy as a heat source, Qv increases in proportional to solar irradiation regardless of TE and GOR. Fig. S1 shows the annual average irradiation per hour in Seoul from 5:00 am to 6:00 pm. The solar irradiation ranged from a minimum 34 to maximum 416 Wh/m2, and the ratio of the minimum to maximum was about 12 times.
Considering the laboratory circumstances, the experimental minimum to maximum Qv ratio was set to be 10 times at the feed temperature in the range of 24 - 80℃, which is smaller than the minimum to maximum solar irradiation ratio in Seoul. At this time, the Qv at the minimum flux is 1.05W, and Qv at the maximum flux was 9.78W, it was about 9.2 times (Fig. S2).

· Feed temperature of IM-2 
IM-2 condition was operated at a feed temperature of 68.5°C and an initial flux of 33.1 kg/m2∙hr. So that the production water quantity and Qv were similar to those of IM-1 condition


[Fig. S1. Annual average irradiation per hour in Seoul]
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[Fig. S2. Qv in cycle 1 according to the operation time]
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