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Figure S5. Real-time frequency responses of the FBAR arrays functionalized with 

APDMES, APDES and APTES in exposure to (a) methanol, (b) ethanol, (c) NPA and 

(d) acetone vapors respectively at eight different concentrations. 

 

0 10 20 30 40 50 60 70 80

-2500

-2000

-1500

-1000

-500

0

500

∆
F

(K
H
z)

Time(Min)

 APDMES
 APDES
 APTES

0 20 40 60 80 100

-1600

-1400

-1200

-1000

-800

-600

-400

-200

0

200

 APDMES
 APDES
 APTES

∆
F

(K
H
z)

Time(Min)
0 20 40 60 80 100

-1600

-1400

-1200

-1000

-800

-600

-400

-200

0

200

 APDMES
 APDES
 APTES

∆
F

(K
H
z)

Time(Min)

0 10 20 30 40 50 60
-1600

-1200

-800

-400

0

 APDMES
 APDES
 APTES

∆
F

(K
H
z)

Time(Min)

(a) (b)

(c) (d)



 

Figure S6. Real-time frequency responses of the FBAR arrays functionalized with 

methyl-PEG4-NHS and methyl-PEG12-NHS in exposure to (a) methanol, (b) ethanol, 

(c) NPA and (d) acetone vapors respectively at eight different concentrations. 
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Figure S7. Real-time frequency responses of the FBAR arrays functionalized with 

GPTES, OTES, BPTS and PFDTS in exposure to (a) methanol, (b) ethanol, (c) NPA 

and (d) acetone vapors respectively at eight different concentrations. 
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6. Fitting results of adsorption isotherms 

Adsorption isotherms of five VOCs to nine SAMs were fitted with BET equation. 

Table S1 lists the fitting results.  

Table S1. Fitting results of adsorption isotherms. 

VOC Methanol Ethanol NPA 

SAMs vm C r
2
 vm C r

2
 vm C r

2
 

APDMES 175.8668 6.75968 0.9946 67.24171 11.33556 0.96086 237.249 6.45488 0.98538 

APDES 393.7338 4.70486 0.98089 161.8313 5.23239 0.99918 279.3458 6.08471 0.99179 

APTES 177.4176 14.99026 0.99289 232.3056 2.47531 0.9972 217.1876 9.48507 0.96804 

PEG4 231.8277 12.77046 0.99482 220.3477 4.01286 0.97772 276.6123 5.1279 0.99933 

PEG12 237.2227 8.05648 0.99609 225.542 6.09021 0.98967 265.9447 3.99252 0.99889 

GPTES 191.5279 5.51511 0.99323 215.9976 4.33559 0.98609 321.4467 1.81317 0.99905 

OTES 383.856 4.34145 0.97656 394.2374 6.25385 0.99359 568.6147 3.8841 0.99388 

BPTS 502.9128 7.82923 0.99519 439.1493 2.66965 0.99 836.3522 4.07558 0.98776 

PFDTS 85.00887 10.27118 0.9928 449.4547 3.36969 0.98839 36.87076 5.34105 0.95366 

 

VOC IPA Acetone 

SAMs vm C r
2
 vm C r

2
 

APDMES 159.5244 4.54017 0.98965 251.8043 3.54231 0.99942 

APDES 200.34674 2.70269 0.9993 404.27549 1.91198 0.99039 

APTES 138.72842 6.64317 0.99598 274.28098 3.70152 0.99044 

PEG4 263.67588 10.29638 0.99237 388.98473 6.21751 0.99488 

PEG12 254.66766 8.10887 0.98996 376.58567 4.13778 0.99202 

GPTES 195.47399 3.53581 0.9923 245.70181 3.3742 0.99452 

OTES 387.81368 5.05927 0.99144 395.61681 3.19108 0.99799 

BPTS 556.32641 4.25224 0.98105 425.35995 7.98229 0.99554 

PFDTS 27.15954 7.38894 0.99577 136.90933 8.31037 0.99385 

 

  



7. Fitting results of desorption process 

Desorption processes of five VOCs to nine SAMs were fitted with JMA equation. 

Table S2 lists the fitting results. 

Table S2. Fitting results of desorption process. 

VOC Methanol Ethanol NPA IPA Acetone 

k S k S k S k S k S 

APDMES 0.1189 0.03092 0.22119 0.08681 0.12964 0.04215 0.30263 0.1153 0.11806 0.02082

APDES 0.0834 0.03254 0.17991 0.09442 0.10621 0.00992 0.15183 0.03993 0.06144 0.01469

APTES 0.09077 0.02599 0.28644 0.08406 0.17291 0.02727 0.36478 0.12635 0.18646 0.04215

PEG4 0.19272 0.05493 0.2381 0.03142 0.31233 0.13881 0.33169 0.12909 0.30285 0.10798

PEG12 0.1555 0.03792 0.16642 0.03979 0.21166 0.07365 0.23433 0.03308 0.20022 0.06201

GPTES 0.2317 0.03362 0.24077 0.10242 0.3506 0.17111 0.27949 0.11055 0.17721 0.09037

OTES 0.2357 0.04648 0.22387 0.07978 0.20449 0.06314 0.24248 0.06638 0.13728 0.045 

BPTS 0.1581 0.05972 0.16033 0.06393 0.14777 0.01598 0.16749 0.03488 0.11949 0.02716

PFDTS 0.08886 0.01751 0.05797 0.01493 0.06085 0.02491 0.13655 0.09201 0.09492 0.03047

 

8. Normalization parameters of VOCs. 

Table S3. Three normalization parameters of VOCs. 



 

VOC APDMES APDES APTES PEG4 PEG12 GPTES OTES BPTS PFDTS 

Methanol 

k 0.50445 0.35384 0.38511 0.81765 0.65974 0.98303 1 0.67077 0.377 

vm 0.3497 0.78291 0.35278 0.46097 0.4717 0.38084 0.76327 1 0.16903 

C 0.45094 0.31386 1 0.85192 0.53745 0.36791 0.28962 0.52229 0.68519 

Ethanol 

k 0.7722 0.62809 1 0.83124 0.58099 0.84056 0.78156 0.55973 0.20238 

vm 0.51686 0.97707 0.52147 0.50181 0.49026 0.59593 1 0.96985 0.14961 

C 0.21837 0.23551 0.46159 0.53727 0.35401 0.38248 0.29727 0.5517 1 

NPA 

k 0.36977 0.30294 0.49318 0.89084 0.60371 1 0.58326 0.42148 0.17356 

vm 0.28367 0.334 0.25968 0.33074 0.31798 0.37573 0.67987 1 0.04409 

C 0.68053 0.6415 1 0.54063 0.42093 0.19116 0.4095 0.42968 0.5631 

IPA 

k 0.82962 0.41622 1 0.90929 0.64239 0.76619 0.66473 0.45915 0.37434 

vm 0.25442 0.31952 0.22125 0.42052 0.40616 0.31175 0.69793 1 0.04332 

C 0.44095 0.26249 0.64519 1 0.78755 0.3434 0.49136 0.41298 0.71763 

Acetone 

k 0.38983 0.20287 0.61568 1 0.66112 0.58514 0.45329 0.39455 0.31342 

vm 0.59198 0.95043 0.64482 0.91448 0.88533 0.73508 0.93008 1 0.32187 

C 0.42625 0.23007 0.44541 0.74816 0.49791 0.40602 0.38399 0.96052 1 

 

9. Fluorescence microscopy images. 
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Figure S9. The real-time frequency of FBAR device at different flow rates of nitrogen. 

The flow rates correspond to the total flow rates of different concentrations of vapor 

in the detections (from 2000 sccm to 250 sccm). 

 


