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MOF Synthesis and Characterization 

MOF NPs of 200 nm (Figure S1a) were prepared according to a procedure previously reported in 

the literature.1, 2 Briefly, 4.5 g of aluminium nitrate nonahydrate (98.5%, Merck) and 2.52 g of 

trimesic acid (95%, Sigma Aldrich) were mixed in 300 mL of a H2O:DMF mixture (volume ratio 

1:1). DMF was purchased from Sigma-Aldrich (99.8%). The mixture was reacted for 16 h under 

reflux with continuous stirring. MOF powder was separated from the obtained white mixture by 

centrifugation (14500 rpm, 15 min) and washed with deionized water, H2O:EtOH 1:1 mixture and 

EtOH. DLS measurements (Figure S1b) registered on a Malvern Zetasizer Nano ZSZEN3600 

apparatus equipped with a 633 nm laser (reported by some of us in2) prove the successful 

preparation of stable diluted chloroform suspensions with little or no particle agglomeration. 

Crystalline MOF particles were allowed to dry to the air. The porous structure of this MOF can be 

described by the presence of three different types of pores: cages with a cavity-free diameter of ca. 

11 Å and elongated cavities with approximate dimensions of 9.5 x 12.6 x 11.3 Å (type B) and 3.6 

x 4.5 Å (type C). Cavities A are isolated in the structure while cavities B and C are interconnected 

through microporous windows. Also, there is no connection between cavities of the same type in 

the framework (i.e., A-A, B-B, C-C).1, 2 

 

PXRD (Figure S1c) is in good accordance with the simulated pattern proving the crystallinity of 

the synthesized particles. Band broadening and lower intensities are observed due to the sub-

micrometric size. TGA was previously reported1 using a Perkin Elmer SDA 6000 apparatus and 

shows a two-step weight loss of water, the first one (25-150ºC) corresponding to the removal of 

free water molecules trapped in the MOF and the second one (until ca. 300ºC) represents removal 
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of water molecules coordinated in the framework. Degradation also occurs on a two-step process 

from 300 to 550ºC.1 

 

Water sorption isotherm (registered on a volumetric VStar equipment) was previously reported by 

some of us3 and shows a characteristic type I shape in accordance with the microporous nature of 

the MOF (Figure S1d). 

 

ATR-FTIR spectrum (Figure S1e) was registered on a Perkin Elmer Spectrum 100 equipment and 

shows the characteristic symmetric (1660, 1594 cm-1) and asymmetric stretching bands (1457, 

1396 cm-1) of coordinated carboxylate groups. The appearance of two bands for each vibration 

mode suggests the presence of two different carboxylate groups in the MOF. C-O asymmetric 

stretching (1116 cm-1), aromatic C=C skeletal vibration (1633 cm-1), and –OH deformation bands 

(1067, 957 cm-1) can also be observed. 
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Figure S1: (a) SEM image of MOF NPs. (b) DLS measurements of an ultrasonicated 0.2 mg/mL 

suspension in chloroform. (c) PXRD of MOF NPs. A simulated pattern derived from the crystalline 

structure1 is also shown for comparison purposes. (d) Water sorption isotherm registered on a 

volumetric equipment (VStar). Activation conditions: 16 h 150ºC under vacuum (10-3 mbar). (e) ATR-

FTIR spectrum of MOF powder showing the characteristic absorption bands.  
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Figure S2: (left) Schematic representation of the patterned dimensions of the interdigitated electrodes. 

(right) Photograph showing one TEX sensor inside a PMMA holder ready for the deposition of the 

MOF layer. The extra cloth was cut from the holder before the deposition. 

Figure S3: Schematic representation of the experimental setup used for the measurement of humidity 

using the MOF coated interdigitated textile electrodes. 
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Figure S4: Shows the absolute capacitance change in the TEX sensor in presence of humidity with 

baseline capacitance of 1.97 pF. Relative humidity was measured at 22 ºC. 
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Figure S5: Responsivity of the linen textile sensor showing the variation in capacitance for water vapor 

concentrations ranging from 0.71% to 7.5% relative humidity. Sensitivity values are expressed as ΔC/C 

(%). Relative humidity was measured at 22 ºC. 
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Figure S6: Capacitive response curves for recycling experiments performed on linen TEX sensor at 

5000 ppm of water vapor at different temperatures: (a) room temperature (22 C) (b) 40 C and (c) 60 

C. 
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Table S1. Humidity Sensors 

Sensing 

platform 

Transducer 

type 

Active material Range 

(RH %) 

Sensitivity  

(per %RH) 

Selectivity Response 

type 

Refs 

Solid state IDE Cap GO + ZnO 15-95 50 (DC/C*100) NR Non-linear 4 

Solid state IDE Cap T-crystals 5-95 1.5(DC/C*100) Good Non-linear 5 

Solid state MIM Cap TiO2 + Polymer 10-90 0.3 (DC/C*100) NR Linear 6 

Solid state MEMS Cap Poly-imide 30-80 0.051 (DC/C*100) NR Non-linear 7 

Solid state Resistive M-Xene 30-100 3.3 (DC/C*100) Poor Non-linear 8 

Solid state IDE Cap MIL-96(Al) MOF 

+Parlyene-C 

0.4-90 0.008 (DC/C*100) Good Linear 9 

Solid state Parallel Plate 

Cap 

SIM 10-90 -- Good Non-linear 10 

Membrane Resistive NFC composite 11-95% 0.33 (DR/R*100) Poor Linear 11 

Membrane Parallel Plate 

Cap 

Graphene + 

PVDF 

40-100  0.07 (DR/R*100) NR Non-linear 12 

Paper IDE Cap Paper 40-100 3.5 (DC/C*100) NR Non-linear 13 

Fiber Resistive SWCNT+PVA 60-100 1.3 (DR/R*100) NR Non-linear 14 

Thin-film Resistive NFC/CNT 11-95 0.78 (DI/I*100) NR Linear 15 

Fabric 

Fabric 

 

Fabric 

Resistive 

Impedance 

 

IDE Cap 

MWCNTs/Cotton 

Nafion 

 

MIL-96(Al) MOF 

55-95 

50-95 

 

0.71 - 90 

----- 

-1.05% (DZ/Z*100) 

 

0.02 (DC/C*100) 

NR 

NR 

 

Good 

Non-linear 

Linear 

 

Linear 

16 

17 

 

This 

work 

GO: graphene oxide, T-Crystals: trianglamine hydrochloride crystals, PVA: poly(vinyl alcohol), SWCNT: single walled carbon 

nanotubes, MWCNTs: multi walled carbon nanotubes, SIM: supramolecular ionic materials, NFC: nanofiber composite, CNT: carbon 

nanotubes, NR: not reported, IDE: Inter digitated electrodes, MIM: metal Insulator metal, Cap: capacitance, MEMS: micro-

electromechanical systems 
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