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Abstract 
The advanced low cost activated carbons were prepared on the basis of rice husk by using 
potass ium hydroxide as activating agent through two di f ferent approaches . Ef fec ts of prel iminary 
grinding and leaching of carbonized rice husk, activation temperature and impregnation ratio on 
the deve lopment of porous structure in resulting carbons have been investigated. 

Introduction 
Annual manufac ture of various types and brands of activated carbons (ACs) is equal to mill ions 
of tons, where in the main consumers are petrochemical , food, mining and pharmaceut ical 
industries. Other advanced application of the activated carbons is to produce on their basis the 
electrode mater ia ls for energy storage systems, mainly for electrochemical supercapaci tors [1] as 
well as for capaci t ive deionizat ion technology utilized for a desal inat ion of water [2]. The demand 
for versatile carbon materials having a set of unique functional, characterist ics such as high specif ic 
surface area, e lectrochemical inertness and electrical conduct ivi ty is pe rmanen t ly increasing. Thus, 
the possibil i ty of convent ional synthesis of high per formance ACs f rom widely available biomass 
precursors such as a rice husk (RH) and environmental ly f r iendly chemical reagents is undoubtedly 
of great practical interest. 

Exper imental 
The RH was derived f rom local fa rms of Almaty region, Kazakhstan, and subjected for cleaning 
and drying to constant mass before its carbonization at 500 °C ± 1 0 °C in the nitrogen a tmosphere 
for 40 minutes . Carbonized RH mixed with potassium hydroxide in a weight proport ion of 2:1. 
The mixture was placed to stainless steel crucible and subjected to activation at 700 C, 800 C and 
900 °C under nitrogen a tmosphere for 1 hour. The resulting mixture af ter activation and full cooling 
was subjected to decantat ion by cold water with subsequent washing until the neutral pH, fol lowed 
by drying to a constant mass . 

Results and discussion 
The porous material derived through the carbonizat ion of RH is characterized by low specific 
surface area which is equal to 160 n r / g . The physicochemical composi t ion of the R H is 
characterized by the presence of a large amount of amorphous silicon oxide, the content of which 
in the original f ibers varies at a level of 20 wt .% [3]. For this reason the chemical activation of 
carbonized RH with K O H which al lows producing of A C s with highly developed porosity along 
w ith fur ther leaching of silica was realized. 

The carbonized R H gave the Raman shifts represented in Fig. l a which were changed 
d r a m a t i c a l l y as a c o n s e q u e n c e o f s u b s e q u e n t c h e m i c a l ac t iva t ion s h o w n in F ig . l b , c ,d . T h e 
intensity ratio of the D - and G-bands decreased f rom 0.83 to 0.74 with an increase in the activation 
t e m p e r a t u r e f r o m 7 0 0 ° C to 9 0 0 °C , w i t h t h e f o r m a t i o n o f t h e m a x i m u m I D / I G = 0 . 9 6 a t 8 0 0 °C . 
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