
 

  
 BANGUN SATRIO NUGROHO 

 4 2  

 
Synthesis, Properties of Graphene Oxide, Graphene Oxide Quantum Dots, and Its 

Composite: A Cesium Detector for Environmental Monitoring 

 
 

 

 
2011 3

137Cs 30.2
137Cs

137Cs

 
GO

POM
C32H33NO8 GO

 
Hummers

POM GO POM
TEM eds W, O, C

 
GO POM GO POM CsCl GO

POM CsCl GO-POM GO POM
GO CsCl SEM

CsCl CsCl GO GO-POM TEM
eds

X



2D
 

GO CG  
GO GO GOQDs GO

TEM GO
GO NaOH TEM GO

nm GOQDs AFM
1.5 nm 2.0 nm  

GOQDs 800 nm 200 nm
205 nm 270 nm 330 nm  

GOQDs

435 nm 454 nm  
GOQDs (CG)

GOQDs CG
GOQDs CG  
CsCl GOQDs GOQDs CG Cs

GOQDs Cs GOQD:CG 5:1
51 Cs GOQD:CG

8:1 81 Cs
Cs 81

-51 GOQDs GOQDs
TEM eds

Cs Cl  
GOQDs GOQDs CG Cs

 
K+, Sr2+ K+

Sr2+

K+, Sr2+ Sr2+

 
TEM

eds Cs Cl 1:1
eds Cl Cs

 
GO GO-POM GOQDs-CG

 

 



 
 

1. Bangun Satrio Nugroho, Muh Nur Khoiru Wihadi, Fabian Grote, Siegfried Eigler, 
Satoru Nakashima, “Potentiality of graphene oxide and polyoxometalate as radionuclide 
adsorbent to restore the environment after Fukushima disaster: A mini review”, Indones. 
J. Chem., 21 (3), 776-786 (2021). 

2. Bangun Satrio Nugroho, Akane Kato, Chie Kowa, Tomoya Nakashima, Atsushi Wada, 
Muh Nur Khoiru Wihadi, Satoru Nakashima, “Exploration of Cs trapping phenomenon 
by combining graphene oxide with K6P2W18O62 as Nanocomposite”, Materials, 14, 5577 
(2021). 

3. Bangun Satrio Nugroho and Satoru Nakashima, “Improvement of Cs detection 
performance and formation of CsCl and Cs nanoparticles by tuning graphene oxide 
quantum dot-based nanocomposite”, RSC Adv., 12, 19667-19677 (2022). 

 
 


