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Distribution of arsenic compounds in vadose zone and groundwater around the chicken farm in Lubei Plain
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(Institute of Hydrogeology and Environmental Geology, Chinese A cademy of Geological Sciences,
Shijiazhuang 050061, China; H ebei Key Laboratory of Groundwater Remediation, Shijiaz huang 050061, China)
Abstract: Roxarsone ( 3 nitro 4 hydroxyphenylarsonic acid) has been used extensively in broiler poultry feed, and most roxarsone
is excreted, almost untransformed, as part of the waste. After entering into the environment, roxarsone can be rapidly trans
formed into more toxic derivatives, such as arsenate and arsenite, via microbial action or photolysis. These arsenical products can
then contaminate soil, surface water, and groundw ater through rain and farming irrigation. A chicken farm of Lubei Plain was
taken as the study area. The chicken manure, chicken feed, surface soil, manure piled or background vertical vadose zone pro-
files, and groundwater around the chicken farm were sampled and the arsenic compounds were detected. T he roxarsone concerr
tration in the chicken feed was 34 mg/kg and the HAPA (3 amino 4 hydroxyphenylarsonic) concentration in the chicken ma
nure was 11 mg/kg. The closer to the chicken farm, the higher the arsenic concentration in the surface soil. The arsenic conr
pounds in the three vadose zone profiles were mainly As( V), with alittle As(1Il) . T he concentrations of HAPA,As(V),and As
(II) in the manure piled vertical vadose zone profiles w ere the highest in the topsoil, and they decreased as the depth increased,
while also being affected by soil lithology. The main adsorption layers of arsenic compounds were at @ 30 cm depth and below
200 ecm. Com pared with that in the background vadose zone, the concentration of arsenic compounds in the manure piled vertical

vadose zone was higher. Among the groundw ater samples, 165 Hg/ kg of As( V) was detected in the old well. T he results corr

: 201606 13 :2016- 16 10 : 2017 0506
: http: //kns. enki. net/ kems/ detail/ 13. 1334. T V. 20170506. 1647. 023. html
s K A RBHE B G F AR 4 (41402235)
Fund: National Natural Science Foundation of China(41402235)
: XUW%( 1989-), L, AR MO, R T AR, 3 B SRS Y K OB T THIF 7T o E- mail: liuyacil 1@ 163. com
: %EHN’A( 1983), G, AN, 18 L, 32 BAF K SCH B AR S BT 7T . B mail: liyasong712@ 126. com

- 86+ 4AB5FBE



XNEEE & T RAGT ALARW 5HT ALY FHE

firmed that the piled chicken manure had increased the arsenic concentration in the vertical vadose zone, surface soil, and ground

water around the chicken farm, and this pollution was difficult to eliminate.

Key words: chicken farm; feed; roxarsone; arsenic pollution
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Fig. 1 Location of study area and sam pling sites
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Tab.1 Information of groundwater sampling siter
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Fig.2 Distribution of N, P, and organic matter concentrations in three vertical vadose zone profiles
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Fig.4 Distribution of HAPA \As(III) \As(V) concentrations in three vertical vadose zone profiles
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