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EVALUATION OF WHITE BENTONITE MODIFIED BY ACID ATTACK 
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Modified clays with organic acid with high concentrations have being studied by several groups, 
aiming clays bleaching e purifying, for posterior use mostly in bleaching process or oil, grease 
and organic, minerals and animals fat. The industrial use for clays is also based on exchangeable 
cations and clay minerals properties [14-16].  
The economic advantages over imported clays used in processes to obtain products with high 
value as cosmetics and nanocomposites justify the studies aiming to demonstrate that the white 
bentonite modified by moderated acid attack tends to be a good alternative to material raw. 
 

Materials and Methods 
 
Start Materials 
 
The white bentonite, in its natural form, was from Paraíba´s State, Brazil was submitted to mild 
acid attack using a concentration of the aqueous solution of hydrochloric acid 1.5 M, clay/acid 
solution ratio of 1g/10mL, at 90°C under bellow boiling temperature and at short times of 
reaction 1, 6, 12, 18 and 24 hours in close reactor.  
The attacked clay was washed, by filtration, with distilled water until pH 7-8, and then subjected 
to drying at 60°C for 24 hours. 
After drying, the clay was grounded using a manual mortar and vibratory ball mill until 
completely pass through #200 mesh sieve. 
 
Materials Characterization  
 
The modified samples were characterized by X-ray diffraction (XRD), X-ray fluorescence 
(XRF), Cation Exchange Capacity (CEC), Stereomicroscopy, Scanning Electron Microscopy 
(SEM) and Energy Dispersive X-ray Detector (EDS). 
The XRD was performed on diffractometer model X'Pert Pro MPD (Panalytical) with Cu 
anodes; scan from 5° to 90° 2 ; 40kV and 40mA.   
The scanning electron microscopy (SEM) and energy dispersive X-ray detector (EDS) were 
performed on scanning electron microscopy, Philips - EDAX INSPECT 50 with energy 
dispersive x-ray detector (EDS). 
To observe the clay was used a stereomicroscopy Zeiss, model Stemi 2000C.  
CEC was performed using the ammonium acetate method. 
The XRF was performed on X-ray fluorescence spectrometer Panalytical model Axios Advenced 
with loss on ignition. 
 

Results and Discussion 
 
The intensity of the smectitic d(001) peak tend to diminish its intensity with the time of attack as 
the acid have more time to destroy the octahedral sheet of the clay mineral. The increase of the 
quartz peak with the time of acid attack is a possible indicative of the dissolution of part of the 
clay minerals.  It was verified that the clays submitted to mild acid attack during long times 
presented more bleaching than others.  
Table 1 presents the interplanar distance of the d(001) smectite peaks for white bentonite samples 
attacked for different times and its intensities. The table shows also the intensities of the quartz 
peaks at 3,33Å. 

 


