
Supporting Information 

 

pH-Responsive Nano Sensing Valve with Self-

monitoring State Property Based on Hydrophobicity 

Switching 

Xiangyu Jiao,a Yanan Li,b Fengyu Li,b Wenqian Wang,a Yongqiang Wen,*a Yanlin 

Songb and Xueji Zhang**a 

a Research Center for Bioengineering & Sensing Technology, School of Chemistry and 

Biological Engineering, University of Science and Technology Beijing, Beijing 100083, 

China 

b Key laboratory of Green Printing, Key Lab of Organic Solids, Beijing National 

Laboratory for Molecular Sciences (BNLMS), Institute of Chemistry, Chinese Academy 

of Sciences, Beijing 100190, P. R. China 

*Corresponding authors. Fax: +86-10-82375840. Email: wyq_wen@ustb.edu.cn 

** Corresponding authors. Email: zhangxueji@ustb.edu.cn 

  

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016



 

Fig. S1 SEM images of top surfaces of P(St–MMA–AA) opal. Big diameter spheres is 

highlighted by arrow heads. 
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Fig. S2. Bandgaps of mIOPC-Ph (0:1) changed along with time in pH 7.0, pH 5.0, pH 

3.0, and pH 1.0 solutions. 

 

The mIOPC-Ph (0:1) without Ph groups had hydrophilic surface because of the 

silicone hydroxyl on the surface of mIOPC-Ph (0:1), which led to liquid invading the 

inverse opal structure quickly in spite of pH values. So the bandgap shifted from 445 

nm to 520 nm in the first 1 min and kept immobile in the next 1 hour under any pH 

conditions.  
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Fig. S3. Bandgaps of mIOPC-Ph (1:9) changed along with time in pH 7.0, pH 5.0, pH 

3.0, and pH 1.0 solutions. 

 

There were a few Ph groups on the surface of mIOPC-Ph (1:9), so it was 

hydrophobic enough to keep the solution with pH 7.0 outside the valves. But the liquid 

with pH 5.0 could switched on the valves gradually and the liquid invaded in. And there 

was a gradually bandgap red shift of mIOPC-Ph (1:9) from 505 nm to 562 nm in 

solution with pH 5.0. The solution with pH 3.0 and pH 1.0 were too acidic to invade in 

both inverse opal and mesoporous structure quickly, so a fast bandgap red shift was 

occurred.  
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Fig. S4. Bandgaps of mIOPC-Ph (1:2) changed along with time in pH 7.0, pH 5.0, pH 

3.0, and pH 1.0 solutions. 



 

The mIOPC-Ph (1:2) owned a lot of Ph groups, which made the ability of solution 

with different pH value in invading in mIOPC-Ph (1:2) declined contrasted with 

mIOPC-Ph (1:9). So it was hydrophobic enough to differentiate bandgap red shift in 

pH 3.0 solution from that in pH 1.0 solution. Thus, 1:2 was the right ratio of PhAPTMS 

to TEOS to distinguish different solution with pH value from pH1.0 to pH 7.0. 


