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S1. Calculations to evaluate adsorbent performance

The water adsorption, desorption, and collection capacity (g g'!') were used to
evaluate the AWH performance of the sorbents. And the corresponding water uptake
and release rates (kg kg! h'') were calculated to compare their sorption-desorption

kinetics. They were calculated by the following equations:

Water adsorption=(W1-Ws) / W; (S1)
Water desorption=(W1-W2)/ Ws (S2)
Water collection= W3/ W; (S3)

Water adsorption rates = (W1-Ws) / (Wsxt1) (S4)

Water desorptionrates = (W1-Wp) / (Wsxt2) (S5)

Where Ws (g) is the weight of the dried sorbents before adsorption tests, W1 (g) is
the weight of the sorbent corresponding to the maximum adsorption value at a certain
moment in the adsorption test, W> (g) stands for the weight of the samples after
desorption for acertain period of time, W3 (g) is the weight of the collected water after
desorption and condensation; t1 (hours) is the sorption time corresponding to the
inflection point before water adsorption reaching equilibrium, ti is chosen to be ~0.833
hours in this work, Wi (g) is the weight of sorbents correspondingto t1, t2 (hours) is
the desorption time corresponding to the inflection point before water desorption
reaching equilibrium, t2 is chosen to be ~0.833 hours in this work; W (g) is the weight
of' sorbents corresponding to ta.

As for the performance of LiCl in PCI sorbents, the relevant formulas are as
follows:

Water adsorption=Q = (Qrci-Qprc-wXCrci-w) / CLict  (S6)

Water adsorptionrates = Q1 / t1 (S7)

Water desorptionrates = (Qm-Qr)/ t2 (S8)

Where Qpci (g g!) is the water adsorption capacity of PCl sorbents, Qpciw (g g!)
1s the water adsorption capacity of PCl-w, CLici (wt.%) represents the loading weight of
LiCl in PCI, while Cpci.w (Wt. %) represents the loading weight of porous carbon after
removing LiCl (Cpcrwt Crict = 1); Qu (g g'!) is the water adsorption of LiCl in PCI

sorbents corresponding to ti, Qm (g g'!) is the water adsorption of LiCl in PCI when the
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reaching water adsorption equilibrium, Q2 (g g!) is the weight of LiCl in PCl sorbents

corresponding to ta.

S2. Supporting Figures and Tables

Table S1. The amount of LiCl in PCl sorbents according to weighing method.

Sample The amount of LiCl (wt. %)
PCI-1 38
PCl-4 36
PCI-12 45

Note: The amount of LiCl is calculated by weighing the mass change of adsorbents

before and after HCI treatment.
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Fig. S1. The TG-DSC curves of LIMOF.
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Fig.S2.SEM images of PC-500 (a, ¢) and PC-600 (b, d).
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Fig. S3. XRD curves of the samples (a) synthesized at different carbonization

temperatures and (b) samples with different HCI vapor treatment times.
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Fig. S4. FTIR spectra of the samples (a) synthesized at different carbonization

temperatures and (b) samples with different HCI vapor treatment times.
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Fig. S5. Roman spectra of the samples (a) synthesized at different carbonization

temperatures and (b)samples with different HCI vapor treatment times.
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Fig.S6. SEM images of PCI-1 (a, ¢) and PCI-12 (b, d).
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Fig. S7. XPS spectra of the samples with different HCI vapor treatment times.
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Fig. S8. (a) The N2 adsorption-desorption isotherms and (b) pore size distribution

curves of PCl-4-water.
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Fig.S9. Water uptake curves of (a) LiCl, (b) LIMOF, (¢) PC-700, (d) PCI-1, (e) PCl-4,
(f) PCI-12.
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Fig.S10.(a) Static water uptake curves of PCl-4-wat 20-80% RH. (b) Water adsorption
capacity at 20-80% RH. (c) The calculated water uptake and (d) release rates. (e)

Comparison of water release performance. (f) Water vapor sorption performance of
PCI-1,PCl-4,PCI-12.
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Fig. S11. Static water uptake curves of LiCl in PCI-1 (a) and LiCl in PCI-12 (b) at 20-
80% RH. (¢) Water adsorptioncapacity of LiClin PClat 20-80% RH. (d) The calculated

water uptake and (e) release rates of LiCl in PCI. (f) Comparison of water release

performance of LiCl in PCI.
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Fig. S12 Water adsorption capacity of PCl-4 at 35 °Cand 45 °C.
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Table S2. Comparison of the water sorption performance for the sorbents in this work
and previous publications.

Temperature

Relative

Water uptake

Materials °C) humidity (%) (2 Ref.
MOF-801 25 30 0.25 !
Zeolite
13X/LiCl/CaCl2 25 80 1.10 ’
MOF nanoporous 25 20 013 3
carbon
MOF nanoporous 25 30 0.19 3
carbon
MOF nanoporous 25 40 022 3
carbon
MOF nanoporous 25 50 023 3
carbon
Cellulose fabric 25 60 0.31 4
SPHN 25 30 0.78 >
SPHN 25 60 1.4 >
SPHN 25 80 2.01 >
PPy@PC-LiCl 25 60 0.85 6
PPy@PC-LiCl 25 80 1.45 6
LBC@LiCl 25 60 1.12 7
PDMAPS-LiCI 25 60 0.62 8
MOF-303 25 90 0.45 ?
LiCl@UiO-66 30 25 10 0.27 10
LiCl@UiO-66 30 25 30 0.27 10
LiCl@UiO-66 30 25 90 2.15 10
LiCl@MIL-
101(Cr) 30 30 0.77 1
NU-1500-Cr 25 90 1.09 12
NU-605 25 90 0.67 13
PCl-4 25 20 0.6 Our work
PCl-4 25 40 0.85 Our work
PCl-4 25 60 1.23 Our work
PCl-4 25 80 2.02 Our work
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