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PERSONAL ACCOUNT

Dr. Hongbo Gu standing near electrospinning equipment in Tongji 
University – a top 10 university in China.

As one of the top 10 universities in China, Tongji University is the 

leading research institution in the area of nanocomposites. Dr. Hongbo 

Gu, an Associate Professor in the School of Chemical Science and 

Engineering at Tongji University, is leading the nanocomposites and 

electronic devices research in the university. Dr. Gu received her 

Bachelor’s (2008) and Ph.D. degree (2014) in Chemical Engineering 

and Technology at the Harbin Institute of Technology (HIT), China. 

During her graduate study, she worked as a joint Chemical Engineering 

Ph.D. student at Lamar University, TX, USA, while being sponsored 

by the China Scholarship Council (CSC). Dr. Gu joined Tongji 

University in 2014 as an assistant professor and was tenured in 2018. 

Dr. Gu has worked for more than ten years in the design and 

development of multifunctional advanced polymer nanocomposites, 

especially in the area of magnetic and conductive materials for use in 

electronic devices and for environmental remediation.

While Dr. Gu’s research has contributed broadly to the field of 

nanocomposites, she has devoted a significant amount of her research 

to the following three thrust areas:

(1) Discovery of room-temperature giant magnetoresistance 
1-3(GMR) in polyaniline (PANI) and its nanocomposites,  especially in 

4those that are non-magnetic (up to 95.5% GMR).  Generally, PANI, as 

one of the few organic conducting polymers, possesses a temperature-

dependent GMR effect, in which the GMR phenomenon is often 

attained at low temperature. Dr. Gu’s group has studied the GMR 

effect in the PANI system for a long-term and found that the 

synthesis method, dopant, doping degree, crystallinity, and the type 

and loading of nanofillers significantly influence the GMR values in 

the PANI and its nanocomposites. By adjusting these parameters, Dr. 

Gu’s group has reported on the PANI systems with high GMR values 
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at room temperature. Their goal is to prepare the PANI system with 

larger GMR signals and higher GMR sensitivity at low magnetic 

field, as well as the potential applications of conducting polymers for 

GMR sensors in large-scale practical applications, Fig. 1a. 

(2) Development of new applications of PANI materials, such 
5-7as room temperature GMR sensors,  coupling agent for epoxy and 

8-14nanofillers,  and metamaterials with negative permittivity, Fig 
2,15-171b.  PANI has been one of the most thoroughly investigated 

conducting polymers over the past years for applications of 

supercapacitors, gas separation membranes, electrochromic 

materials, and anti-corrosion materials. It’s essential to discover new 

applications and further broaden the technical scope of PANI. By 

utilizing advanced structure design, Dr. Gu’s group has developed 

new applications of PANI, such as room temperature GMR sensors, 

a coupling agent for epoxy and nanofillers (the tensile strength of 

epoxy can be increased by 85% after introducing the PANI on the 
12surface of multi-walled carbon nanotubes, Fig. 1c ), and 

metamaterials with negative permittivity (the negative permittivity 

of PANI can be tuned by adding different morphologies and loadings 

of nanofillers.) 

(3) And finally, environmental remediation using carbon-
18-20protected magnetic nanocomposites.  Normally, the presence of 

transition metals such as Fe, Co, and Ni nanoparticles with various 

magnetic properties can help recycle adsorbents after the treatment 

of polluted water. However, one challenge to overcome is the easy 

oxidation/corrosion of the magnetic nanoparticles, which leads to a 

diminished magnetization. To maintain a long-term stability of the 

magnetic nanoparticles, Dr. Gu’s group has fabricated a noble carbon 

layer to protect them from harsh environments, such as acids. 

Furthermore, the carbon-protected materials with a large specific 

surface area can also improve pollutant-adsorption performance of 

the final nanocomposites. Based on this idea, Dr. Gu’s group has 

exploited several different magnetic carbon nanocomposites for 

remediation of heavy metal ions and organic pollutants. 

At present, Dr. Gu has published more than 70 scientific peer-

reviewed papers that have been well recognized by the scientific 

community (3600+ citations) with an h-index of 32. 

In addition, she actively serves as a deputy editor of ES 

Materials & Manufacturing and is an executive editorial board 

member of ES Energy & Environment. She is an advisory board 

member of Engineered Science and Advanced Composites and 

Hybrid Materials. She was awarded a participation fellowship from 

the 2012 NSF-CMMI research and innovation conference. 

Fig. 1 (a) Illustration of polyaniline and its nanocomposites with the GMR effect; (b)  new functions of polyaniline; (c) enhanced tensile 
strength for functionalized multiwalled carbon nanotubes/epoxy polymer nanocomposites (PNCs) with polyaniline as a coupling agent.
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