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Scheme S1. Synthetic routes of monomers (M2)'" and corresponding cross-linked
polymers (CP1-4).
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Figure S1. 'H NMR spectrum of CP1 in CDCls.
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igure S2. (a) TGA thermograms of PNIPAM and CP1-4 recorded under nitrogen at a
heating rate of 20 °C/min. (b) DSC thermograms of PNIPAM and CP1-4 recorded under
nitrogen at a heating rate of 10 °C/min.
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Figure S3. Calibration curve for determination of copolymer composition, using 4,4'-(2,2-
diphenylethene-1,1-diyl)diphenol (TPE-(OH),) as standard. [TPE-(OH),] = 10-5 to 10~* M,
[PNIPAM] = 0.50 mg/mL, 20 °C. Open squares and circles are the data points for the
standard and the copolymers, respectively.



H20 vol. fractions (%) in THF

150 4——20
. —30
= —40
‘3,’ —50
2 100 {—60
% —70
o
[T

50 <

400 450 500 550
Wavelength (nm)
b 150 c 150 " -
HoO vol. fractions (%) in THF HpO vol. fractions (%) in THF
0 0
—10 120 —10
—20 —20
— _ —30
= 100 30 5
8 —40 & 904
2 —50 2
g —60 %
£ —70 E 60
z "
304
0 0
T T T T

Wavelength (nm) Wavelength (nm) Fi

gure S4. Fluorescence spectra of cross-linked polymers in THF/H,O mixtures (Aex = 315
nm, [polymer] = 0.5 mg/mL, 20 °C): (a) CP2, (b) CP3 and (c) CP4.
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Figure S5. Fluorescence spectra of linear polymers in THF/H,O mixtures (Aex = 318 nm,
[polymer] = 0.5 mg/mL, 20 °C): (a) LP1, (b) LP2, c) LP3 and (d) LP4.
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Figure S6. (a) Plot of I/l, vs temperature of CP1. (b) The particle size and solution turbidity
(kcps) vs temperature of CP1. [CP1] = 0.5 mg/mL, ly and [ are the fluorescence intensity
at 14 °C and a measured temperature, respectively. The fluorescence intensity was
recorded at 461 nm; Aex = 315 nm.
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Figure S7. Plot of fluorescence intensity vs temperature of CP1 with different
concentration in H,O. Concentration of copolymers CP1 is 0.25, 0.50 and 1.0 mg/mL,
respectively. Fluorescence was measured at 461 nm, excited at 315 nm.
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Figure S8. (A) Fluorescence spectra of 50.0

pgemL-! CP1 in H,O in the presence of different PA concentrations (ugemL-!). (B) Concentration-
dependent fluorescence quenching of CP1 by PA.

A) 100

FL intensity (au)

L] L] L] L]
400 450 500 550 600
Wavelength (nm)

B) 920

Quenching (%)
8 8 8 8 3 8

n
o
1

10

Amounts of PA (ng/mL)

4

5

6

8 9

Figure S9. Fluorescence spectra of 25.0 pgemL-! CP1 in H,O in the presence of different PA
concentrations (ugemL"). (B) Concentration-dependent fluorescence quenching of CP1 by PA.
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Figure S10. Fluorescence spectra of 12.5 pgemL-! CP1 in H,O in the presence of different PA
concentrations (ugemL). (B) Concentration-dependent fluorescence quenching of CP1 by PA.
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igure S11. Fluorescence spectra of 100.0 pgemL-! CP2 in H,O in the presence of different PA
concentrations (ugemL). (B) Concentration-dependent fluorescence quenching of CP2 by PA.

10



. b1oo
—a—CP3

80 4
? —
8 X

z 2]
& £
2 S
Z §

—— m 7
= 3
[TH -
[T

20

T T T °]

L]
400 450 500 550 o 1 2 3 4 5 6 1 8
Wavelength (nm) [PA] (ug/mL) F

igure S12. Fluorescence spectra of 100.0 pgemL"! CP3 in H,O in the presence of different PA
concentrations (ugemL). (B) Concentration-dependent fluorescence quenching of CP3 by PA.
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1 CP4 in H,O in the presence of different PA concentrations (ugemL'). (B) Concentration-

dependent fluorescence quenching of CP4 by PA.

Table S1. Summary of K, of CP1 on nitroaromatics detection.

(Comment [HZ]:

Ksv (Before Detection Ksv (After Detection
collapsing- limit (Before collapsing- limit (After
swelling process, | collapsing-swelling | swelling process, | collapsing-swelling
M-1) process, ppm) M-1) process, ppm)
PA 3.25 x 105 6.0 2.35 x 108 0.25
TNT 2.30 x 104 12.0 1.49 x 10° 3.0
DNT 1.77 x 104 14.0 1.15 x 10° 4.0
NT 1.36 x 104 14.5 8.86 x 104 4.5
Table S2. Summary of Ky, of LP1 on nitroaromatics detection.
Ko, (Before Detection Ksy (Ffteﬂ Detection :
collapsing- limit (Before collapsing- limit (After
collapsing-swelling

swelling process,

collapsing-swelling

swelling process,

process, ppm)

M-1) process, ppm) M-1)
PA 1.07 x 10° 12.0 5.61 x 105 3.0
TNT 1.83 x 104 14.0 1.15 x 10° 35
DNT 1.23 x 104 15.0 8.14 x 104 4.0
NT 1.08 x 104 16.0 5.57 x 104 4.5
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Figure S14. The particle size vs temperature of CP1 with PA during the collapsing-
swelling process. [CP1] = 0.5 mg/mL, [PA] = 0.1 mg/mL.

Table S3. Summary for the performance of AIE polymers for explosive detection.

Polymer Structure of State of Explosives/nitro- Ksv (M) Sensitivity
polymer analyte compounds
1 Linear Solution PA, TNT, DNT, NT 1.80 x 10° — 5 ppb
conjugated 3.65x 108
Vapor TNT, DNT, NT - 5 ppb
2 Hyper- Solution PA 1.67 x 104 0.5 ppm
branched
conjugated
3 Linear non- Solution PA, TNT, NT 1.57 x 104, 1.29 22.9, 22.7,
conjugated x 104, 3410 18.2 ppm
4 Linear non- Vapor TNT, DNT, NT - 5 ppb, 100
conjugated ppb
5 Linear non- Solution PA 1.60 x 105 0.02 ppm
conjugated
6 Hyper- Solution PA, TNT - 0.5 ppm, 1
branched non- ppm
conjugated
Solid PA, TNT - 50 ppm, 100
ppm
CP1* Linear non- Solution PA, TNT, DNT, NT 2.35 x 108 0.25 ppm
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Figure S15. '"H NMR spectrum of monomer (M2).
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Figure S16. '3C NMR spectrum of monomer (M2).
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Figure $17. HRMS spectrum of monomer (M2).

778,
75

70

] 17433 1 !ﬂ[l
701.5
11464
0
47 T T T T T 1
4000.0 3000 2000 1500 1000 500 400.0

Figure S18. FTIR spectrum of monomer (M2).
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Figure S27. '"H NMR spectrum of CP4 in CDCls;.
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