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The photoluminescence (PL) of graphene 

oxide (GO) dispersions can be tuned from 

blue-green to near-infrared by altering their 

pH, making GO of interest for applications 

such as in-vivo pH monitoring[1]. It has been 

suggested that this effect is due to excited 

state protonation of functional groups, such 

as COO-, on the GO surface[2] but so far this 

effect has only been studied in steady state. 

We observe pH-dependent changes in 

the ultrafast charge dynamics of aqueous GO 

dispersions using transient PL & ultrafast 

transient absorption measurements. 

Figure 1 shows the steady-state PL 

spectrum over a range of pH values; the 

centre of the broad emission band is at 

~700 nm for pH < 9.3 but shifts to ~520 nm for 

pH > 9.3. The corresponding PL transients (see 

inset of Fig 1) show that the lifetime of the 

emitting species also increases significantly for 

pH > 9.3. These results indicate that different 

species emit above and below a pH of 9.3, 

consistent with an excited state protonation 

process that is prevented by highly alkaline 

conditions. The ultrafast absorption change 

transients, as seen in Figure 2, show that the 

final excited state takes ~1 ps longer to form 

for pH < 9.3, consistent with an additional 

protonation step.  

The results of this study are thus consistent 

with excited state protonation in GO 

dispersions for pH < 9.3, and the time-scale of 

this protonation process is found to be ~1 ps. 
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Figure 1: pH-dependent photoluminescence 

spectra of an aqueous GO dispersion for 

excitation at a wavelength of 400 nm. Inset: pH-

dependent PL decay transients for excitation at 

400 nm and detection at 580 nm 

 

 
 

Figure 2: pH-dependent absorption change 

(A) transients at a wavelength of 610 nm for 

aqueous GO dispersions. Excitation was 

provided by 100 fs duration laser pulses at a 

wavelength of 300 nm & fluence of 1.5 mJ/cm2 
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