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INFLUENCE OF CARRIER TYPE ON ARSENIC (V) REMOVAL BY
ACTIVATED CARBON-IRON (IIT) OXYHYDROXIDE ADSORBENTS

Litynska M.I., Antoniuk R., Tolstopalova N., Astrelin 1.
National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institutey
maril91(@mail.ru

Arsenic belongs to chemical elements, which are often found in natural waters
and make it unsuitable for consumption without special treatment [1]. According to
EPA, WHO, EU Directive and Ukrainian regulations, at present the maximum
acceptable concentration of arsenic in drinking water is 10 pg/l [2-5]. Whereas in
many countries the content of arsenic in natural water can be up to 1000 pg/l or
higher, what is significantly higher than the permissible concentration [6].

Granular adsorbents are more comfortable for usage than powder sorbents due
to easier separation from water. But poorly soluble arsenates of iron, aluminium or
manganese can block the reaction surface and adsorption material inside the granules
cannot be used. So, cheap and highly porous carrier, for example activated carbons,
can be good solution of these problems [7].

Four samples were used to determine the influence of carrier type on As(V)
removal by activated carbon-iron (III) oxyhydroxide adsorbents:

o birch activated carbon (BAC) doped by iron oxyhydroxide;

« coconut activated carbon (CAC) doped by iron oxyhydroxide;

« Dbituminous activated carbon Filtrasorb 300 (F300) doped by iron oxyhydroxide;
« bituminous activated carbon Filtrasorb 400 (F400) doped by iron oxyhydroxide.

Birch activated carbon (BAC) doped by iron oxyhydroxide was previously
studied [7]. All doping conditions are identical.
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Figure. As(V) removal by activated carbon-iron (III) oxyhydroxide adsorbents.
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For sorption experiments Na,HAsO, solution were used. Portions (200 ml) of
Na,HAsO, solution (initial concentration of As(V) was 500 ng/l) were placed in a
conical flasks (volume of flask is 250 ml) with screw caps. Sorbent dose was 0.5 g/I.
Sorbents were dosed into flasks. After that flasks are placed on the orbital shaker.
Shaking durations are: 5; 10; 20; 40; 90; 120 minutes. After sorption solutions were
filtered throw glassfiber filter with pore size 1.2 um.

Systea Easy Chem was used for determination of As(V) concentration in
filtrate after adsorption. Typical Systea methodic for orthophosphate determination
was adapted for As(V). This methodic is based on usage of ammonium molibdate and
potassium antimony oxalate, formation of blue complex and photometric
measurements at wavelength 880 nm.

Figure demonstrated As(V) removal efficiency in case of different carriers.
Type of activated carbon didn’t have big influence on As(V) removing (82-86%
removal after sorption during 120 minutes). Carrier effectiveness increased in the
sequence BAC-F400-F300-CAC.

But among these carriers BAC showed the best results due to its low density
and high porosity. The same mass of BAC had bigger volume than F300, F400 and
CAC. Thus, reaction surface and the amount of iron (III) oxyhydroxide is higher,
which gave more effective As(V) removal.
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