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1. Synthesis of 1-(4-vinylbenzyl)-3-methylimidazolium tetrafluoroborate 

The ionic liquid monomer of 1-(4-vinylbenzyl)-3-methylimidazolium tetrafluoroborate 

([VBMI][BF4]) was synthesized initially by the nucleophilic substitution reaction of CMS 

with N-methylimidazole and then the anion exchange reaction with sodium tetrafluoroborate. 

Into a flask, N-methylimidazole (16.40 g, 0.20 mol), CMS (30.40 g, 0.20 mol), hydroquinone 

(0.10 g) and acetone (100 mL) were added. The flask content was stirred at 40 °C for 24 h 

with magnetic stirring under nitrogen atmosphere. The resultant mixture was added dropwise 

into diethyl ether, and then kept at -10 °C overnight to deposit the imidazolium salt of 

1-(4-vinylbenzyl)-3-methylimidazolium chloride ([VBMI]Cl). The precipitate of [VBMI]Cl 

was collected, washed with ethyl ether (500 mL×2), and dried overnight under vacuum at 

room temperature to give a transparent viscous liquid (41.15 g). Into a flask, [VBMI]Cl 

(41.15 g), NaBF4 (24.15 g, 0.22 mol), hydroquinone (0.10 g) and acetone (200 mL) were 

added under nitrogen atmosphere. The flask content was stirred at room temperature for 24 h 

with magnetic stirring, and the precipitate of sodium chloride (NaCl) was observed during the 
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process. The precipitate was removed, and the filtrate was concentrated via rotary 

evaporation at room temperature to remove about half of the solvent. The resultant viscous 

solution was added into iced diethyl ether to yield a white and waxy solid. The waxy solid 

was washed with iced diethyl ether (500 mL×2), and dried overnight at room temperature 

under vacuum to obtain the [VBMI][BF4] monomer (44.56 g, 78% yield). Figure S1 shows 

the 
1
H NMR spectrum of the [VBMI][BF4] monomer. 

 

Figure S1. The 
1
H NMR spectrum of [VBMI][BF4]. 

2. Synthesis of PILs by solution RAFT polymerization 

The homopolymer of PILs, P[VBMI][BF4]-TTC, was prepared by solution RAFT 

polymerization in the 80/20 methanol/water mixture employing DDMAT as RAFT agent and 

AIBN as initiator under [[VBMI][BF4]]0/[DDMAT]0/[AIBN]0= 60~270:3:1. Herein, a typical 

RAFT polymerization under [[VBMI][BF4]]0:[DDMAT]0:[AIBN]0= 270:3:1 was introduced. 

Into a Schlenk flask with a magnetic bar, [VBMI][BF4] (5.00 g, 17.54 mmol), DDMAT (71.2 

mg, 0.195 mmol), and AIBN (10.7 mg, 0.065 mmol) dissolved in the methanol/water mixture 

(10.0 g, 80/20 w/w) were added. The flask content was initially degassed with nitrogen at 

0 °C, and then was immersed into a preheated oil bath at 70 °C. After 6 h, the polymerization 

was quenched by rapid cooling upon immersion of the flask in iced water. To detect the 

monomer conversion, a given volume (0.3 mL) of the solution was filtrated twice with a 0.22 

μm nylon filter, and then the filtrate was diluted with ethanol and analyzed by UV-vis 

analysis at 250 nm. To collect the synthesized PILs of P[VBMI][BF4]-TTC, the flask content 



was added dropwise into methanol to precipitate the PILs, and the collected precipitate was 

washed twice with methanol, and then washed with diethyl ether, and finally dried at 45 °C 

under vacuum to afford pale yellow powder of P[VBMI][BF4]-TTC. By changing the molar 

ratio of [VBMI][BF4]/DDMAT, P[VBMI][BF4]-TTC with different polymerization degree 

(DP) as shown in Table 1 were prepared. 

3. GPC analysis of PNIPAM223 

 

Figure S2. GPC curve of PNIPAM223. 

4. The temperature-dependent transmittance of the PNIPAM223 and P[VBMI][BF4]76 

mixture 

 

Figure S3. The temperature-dependent transmittance of 2 wt% aqueous solution containing 

equal molar of PNIPAM223 and P[VBMI][BF4]76.  
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5. The temperature-dependent 
1
H NMR spectra of I76N226 and I76N364 

 

 

Figure S4. The temperature-dependent 
1
H NMR spectra of I76N226 (A) and I76N364 (B) in 

D2O.  



6. DLS analysis 

 

Figure S5. The hydrodynamic diameter distribution f(Dh) of P[VBMI][BF4]-b-PNIPAM 

aqueous solution at 50 °C (0.5% polymer aqueous solution, remove dust before 

measurement). 

7. Equations 

conversion= (1-
6×I6.25

I5.12
×

[trioxane]0

[NIPAM]0

)×100%                    (S1) 

conversion=
I1.05~1.22-6×I6.00~6.10

I1.05~1.22
×100%                     (S2) 

Mn,th=
[monomer]0×Mmonomer

[RAFT]0
×conversion+MRAFT/macro-RAFT              (S3) 

Mn,NMR(PIL)=DPIL×MIL+MDDMAT=
I3.87

3×I0.88
×MIL+MDDMAT             (S4) 

Mn,NMR=DPPNIPAM×MNIPAM+MPIL=
I3.84-3×I9.1

I9.1
×DPPIL×MNIPAM+MPIL         (S5) 

p=1-
I1.17

I0(1.17)
                              (S6) 
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