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Supplementary Figure 1. Schematic depiction outlining the synthesis of Fe,Os.
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Supplementary Figure 2. The thermogravimetric analysis (TGA) curve of MIL-

100(Fe).

(a)

i Weight lost 35.76%

100

200

300

400

Temperature (°C)

(b)

(104)
(110)
Ts (116,
) & GID
012 (113) 024 214)(300;
( ‘) A 9 0(0‘8; ‘N. X1010) (‘zzo) (2200 & @00)  (422)51) (@40)
Fe600 A . 20%-Fe400 * &+ %
a1 -‘-(3“)
~ ~ (511) (440)
= (220) = (220) & (400) (422) &
& & @2) ;014640 & [15%-Fed00 * & *
~  |Fes00 Fao) & Fa *ain
£z * Gin £ (22008 @0) ) GIH GO
7] 1= 0/ I3 & rek
= (220) (s11) =  [10%-Fe400
e * (400) 422) 27 & (a40) S *
E  |Fed00 » 3 = a1 b
L =t (2200 % @o) @) GV Y
e300 5%-Fe400 & *
e 2
s 131D @0) @)1 40
Fe200 LA o) oy, SRR 1 2 =
‘mw 39-1346 | PDF#33-0664 e 100
I ] | . |- 1
I T y T T T T T T T T T T
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70
20 (degree) 20 (degree)

Supplementary Figure 3. (a, b) XRD patterns of Fex(x=200-600) and x%-Fe400
(x=0,5,10,15,20) samples.
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Supplementary Figure 4. (a, b) SEM images of Fex (x = 500, 600); (c-e) SEM
images of x-Fe400 (x = 5%, 10%, 20%).
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Supplementary Figure 5. Fe 2p spectra of (a)Fex(x=200, 300, 500, 600) and
(b)x-Fe400(x=5%,10%,20%); O 1s spectra of (c)Fex(x=200, 300, 500, 600) and
(d)x-Fe400(x=5%,10%,20%).
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Supplementary Figure 6. (a) The real-time response curves of the sensors subjected

to heat treatment at different temperatures to 100 ppm n-butanol;(b) Dynamic

responses to 1-100 ppm n-butanol at 250 °C for sensors calcined at various

temperatures;(c) Dynamic responses to 1-100 ppm n-butanol at the optimal

temperature for sensors with different H-BDC contents; (d) Response/recovery time

curves of Fex (x=400, 500, 600) sensors to 100 ppm n-butanol; (¢) Response/recovery
time curves of x-Fe400 (x=5%, 10%, 15%, 20%) sensors to 100 ppm n-butanol. All

subfigures are original and were plotted using Origin 2024.
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Supplementary Figure 7.(a) Measured vs. actual NBA concentration under different
conditions; Corrected concentration using: (b) Linear Regression (LR), (¢) Neural
Network (NN), (d) Decision Tree (DT), (¢) Random Forest (RF);(f-h) Humidity
correction plots using the ET algorithm for x-Fe400 (x = 5%, 10%, 20%); (i-k)
Confusion matrix heatmaps for gas classification using four sensors, corresponding to

the Random Forest, SVM, and BP algorithms, respectively.
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Supplementary Figure 8. (a) Training Vs LOOCV RMSE - ET; (b) 5-fold cross-

validation accuracy - CatBoost.

Supplementary Table 1. Crystal plane peak intensity
Sample Fe400 5%-Fe400 10%-Fe400 15%-Fe400 20%-Fe400
Intensity (a.u)  552(311) 1120(311) 1062(311)  1172(311) 1014(311)

Supplementary Table 2. Calculate the average crystallite size

Sample 5%-Fe400 10%-Fe400 15%-Fe400 20%-Fe400
Average
_ 55.6 58.7 60.8 64.5
size/nm
. K
Size= BxCos (1)

K is the Scherrer constant, B is the full width at half maximum (FWHM) of the
diffraction peak from the measured sample, 0 is the Bragg angle, and A is the X-ray

wavelengthl!,

Supplementary Table 3. 15%-Fe400 Humidity-corrected data

R
Day H T Res Conc ref

2
1 25 5 10.46174  3.497597043 5
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2
34 35 ; 106.761 73.30243195 100
2
35 45 A 7.908 1.646457178 30
Supplementary Table 4. 5%-Fe400 Humidity-corrected data
R
Day T Res Conc ref
H
2
1 25 5 6.42461 5.04207164 5
2
2 25 5 44.53121  91.98389231 100
2
3 35 5 22.710917 42.19997057 100
2
4 55 ; 4453123  0.544040611 100
2
5 25 5 8.42841 9.613826146 10
2
6 25 5 32.14813  63.73137121 50
2
7 25 5 19.37951  34.59922428 30
2
8 55 ; 4319527  0.239235683 100
2
9 25 5 8.42841 9.613826146 10
2
10 65 0 4.75 1.221378052 100
2
11 35 A 4.32865 0.260050194 10
2
12 25 ; 7.654 7.846976956 10



13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

35

65

25

35

35

65

45

35

65

25

35

45

25

55

35

35

N O U O R S S N O e S N

AN R DD WD DR NN WY RN DN RN VWD W

4.281

4.567

6.42461

8.59632

23.9878

4.63

11.924

14.6398

4.643

44.98743

14.5236

11.9478

44.3532

4.43531

16.935

23.358

0.151334702

0.803855807

5.04207164

9.996919918

45.11323295

0.947592973

17.58916267

23.78537531

0.977253023

93.02477755

23.5202601

17.64346338

91.57775496

0.503399498

29.02197125

43.67631759

100

30

100

100

50

50

100

100

50

50

100

100

50

100



2

29 45 A 16.5334 28.10570386 100
2

30 35 A 9.8846 12.93618526 30
2

31 45 ; 6.066172  4.224280173 30
2

32 55 ; 43171 0.23369838 100
2

33 45 5 11.9359 17.61631303 50
2

34 35 ; 23.8915 44.89352042 100
2

35 45 A 6.65236 5.561692904 30

Supplementary Table 5. 10%-Fe400 Humidity-corrected data
R
Day T Res Conc ref
H

2

1 25 5 2.58153 5.045210323 5
2

2 25 5 36.18821  98.60240528 100
2

3 35 5 22710917 61.08314663 100
2

4 55 ; 3.6185 7.932017483 100
2

5 25 5 3.76259 8.333147741 10
2

6 25 5 19.89716  53.2499652 50
2

7 25 5 11.47141  29.79363047 30
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2

24 45 ; 7.4516 18.60293422 50
2

25 25 A 36.549 99.60680382 100
2

26 55 ; 3.611 7.911138331 100
2

27 35 A 13.012 34.08245873 50
2

28 35 A 2.4983 4.813507419 10
2

29 45 A 1.42206 1.817377022 10
2

30 55 A 1.98954 3.397177139 50
2

31 45 ; 4.29352 9.811196793 30
2

32 55 ; 1.147 1.051641101 30
2

33 45 5 7.4505 18.59987194 50
2

34 35 ; 22.7166 61.09896718 100
2

35 45 A 4.288 9.795829737 30

Supplementary Table 6. 20%-Fe400 Humidity-corrected data

R
Day T Res Conc ref
H
2
1 25 ) 4.75658 4964502881 5
2
2 25 5 62.2925 96.55012575 100
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2
35 25 A 3.18697 2.465999172 3

Model performance was evaluated using statistical metrics derived from a comparison
of the algorithm-corrected concentrations and the actual reference values. These
parameters include the Mean Absolute Error (MAE), calculated as shown in Eq. (2)12:
2?: é’i_yi/

IT ()

where n is the total number of data points, ¥iis the actual concentration of the i-th data

MAE=

point, and y; is the corrected concentration of the i-th data point.

The Root Mean Square Error (RMSE), calculated as shown in Eq. (3), using the same
data variables as defined for MAE!?.

RMSE=, %ﬂ 3)

The Pearson correlation coefficient (r), calculated as shown in Eq. (4), where y is the
mean of the actual concentrations, y is the mean of the corrected concentrations, and
the other data variables are the same as those defined for MAE!?],
o Z6-9)6:5)
/2?:1 (yf}_’)z 2}21@’75?}2

“4)

The Spearman’s rank correlation coefficient (p), calculated as shown in Eq. (5),
where D; represents the difference between the ranks of each data point after sorting,
and n is the total number of data points!?.,

_,_63%,D}

#67-1) ©

For detailed analysis, the cumulative distribution function (CDF) of the absolute
errors was plotted. The y-axis represents the normalized mean absolute error

(NMAE), calculated using Eq. (6)©!.

Target diagrams were used to visualize calibration performance. The x-axis represents
the normalized root mean square error (NRMSE), calculated using Eq. (7). The same

data variables as defined for the Pearson correlation coefficient (R) were used in this



calculation.

NMAE= 1ot (6)
;Z:'Iy,’
NRMSE= ——f___ 7)

max(yi)fmin[f{ﬂ(yi)
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