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Effect of phosphorus on arsenic adorption by three different soils. L El Mel ,CHEN Tongbin, FAN Zhilian,
MO Liangyu, HUANG Zechun ( Environmental Remediation L aboratory, Institute of Geographical Sciences
and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China).-Chin. J. Appl.

Ecol. ,2003,14(11) :1989 1992.

The efect of phogphoruson arsenic adsorption by yelow il , red il and brown il was studied usng batch ex-
periment. The resultsindicated that the arsenic without P amendment admtion capacity of three tested ils
was ydlow il > red il > brown il. The maxima adrption cgpacity of yelow il and red il was decreased
with 60 mg: kg™ * phosphorus added ,and that of brown il was increased with 20 mg: kg™ * phogphorus added.
The arsenic adorption capacity of three ils was greater when P As=1 2 than that when P As=1 1 and P
As=2 1, and the differences between P As=1 1 and P As=2 1 treatments were not sgnificant. Observar

tions could be better fitted by Langmuir equations.
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Table 1 Physical and chemical characteristics of soils tested S = KCSmax/ (1 + KC)
) pH CEC Texture ( %) )
Sil tyoe  Ste (cmol- kg™ )>0.02mm 0.02  <0.002 3 , R
0.002mm __mm
5.91 8.22 17.6 42.4 40 0.01 ( 3) ' S
Yellow il Guiyang ,Hunan As (mg-kg 1) ,C
6.23 14 18.2 43.8 38 1
Red @il Shimen ,Hunan As (mg- L™ %), Smax
8.07 14.2 52 22 26 S1
Brown @il Crenging Beijing (mg-kg™ ") , K .3
S ] 1
, 30ml. P , max
As 120 mg- kg™ !, P As Srax 1.47 10. 47
32 mg kg . P As , ' , '
As )
NaH, PO, , -p -p P 3 ( 1 :
60 mg: kg™ * 60 mg- kg™ * As
-P P 20 mg: kg™ * .3 pH < <
32 mg- kg *. , P As , > > ,
P As 1211 2 120 -
| WS- EP Y-withow P
1. ,Nap HA O, NaH, PO, 2 E o e wj N
2100k @ £03R-EP R-withowt P =
25 5h, ,ﬂ., A W 1-EP B-without P
50ml , 4000rpm 30 min, o :E: ol DREPYP /
5m As &g O 4 #8-RR-P
=
s 3 2% 6o AwtBBP
Table 2 Different treatments of three soil tested % g
: P As BE 40f
il type Treatment Added concentration of P and As §
(mg kg™ * oil) # £ 20lm
- PY¥without P 020 040 060 080 0 100 0 120 =z P A
Yellow -PY-P 60 10 60 20 60 30 60 40 60 50 60 60 b I i A.,-A"A"‘
il (12Y(12 8 16 16 32 24 48 32 64 36 72 40 80 uU 6 . ]‘1 = I.'i
11yY@y 10 1 20 20 30 30 40 40 50 50 60 60 s mfj& j1As ,g.crg As concentration i bath(mg * L") C
21Y(@21) 16 8 32 16 48 24 64 32 72 36 80 40
- PRwithot P 020 040 060 080 0 100 0 120 1 3 P P As
Red -PRP 60 10 60 20 60 30 60 40 60 50 60 60
il (12R( 2 8 16 16 32 24 48 32 64 36 72 40 80 Fig. 1 Adorption isothermsof Asin three soilswithout and with P addi-
(1)R(11) 10 10 20 20 30 30 40 40 50 50 60 60 tion.
(2 )R(2 1) 16 8 32 16 48 24 64 32 72 36 80 40
- PB-withoutP 04 08 016 020 024 032 , As pH
Brown -PB-P 204 208 20 16 20 20 20 24 20 32
il (12)B(12 48 816 12 24 16 32 20 40 24 48
11)B(11 22 44 88 121216162020
G e e e 32 P As
- P As P , -P 321 P 3 As
P . (12 As P
As 1 2. Y-without P indicates As adrption in yellow il J P,
without P addition. Y-Pindicates the treatment with P addition of same amount. P As . 3
Y(1 2) indicates the concentration ratio of P addition and As additionis1 2. #0 ) ’
20 P 0 mg- kg'wil As 20 mg- kg~ *wil. 0 L angmuir , 0.01
20 indicates the added concentration of Pis0 mg- kg™ *, and the added concentrar .
tion of Asis20 mg-kg™* The same below. 3 Langmuir 3 As
Table 3 Isothermresult of Asin three soilsfitted by Langmuir equation
2.3 As P K Smax R?
Sil type  Treatment Added concentration (mg- kg™ )
As of P(mg:- kg~ %) o
- P Y-without P 0 0.064 234.1 0.941° "
3 Yellow il -PY-P 60 0.082 138.9 0.995"
- P Rwithout P 0 0.075 158.8 0.987 "~
Red il -PRP 60 0.314 65.5 0.960 " "
3.1 As - PB-without P 0 0.963 22.4 0.940" "
3 As Brown il -FB-P 20 0.059 36.0 0.962°
" P<0.01.



11 1991
( 3. P kg ', P As , P
P y y 60mg y AS Smax .
kg'tpP As , , : (12
234.1 mg- kg ! 138.9 mg- kg™ *, Srmax - P 1.8
40.67 % ;P As , P As , P
As P As S (1 2) 285.1mg-
; As P As kg™t 50.3 62.0 mg-kg ', 78 %,
, As 158. 8 mg- 4
kg™ 65.5 mg- kg *, 58. 77 %:; ol
As
] 60 ¢
0 10.7 mg-kg'* P sl
As , Langmuir , at
20mg- kgt P As 0t
22.35 36. 04, . As 20} ARJ12)¥(1:2)
» ol W BOER(LD)Y(1:1)
,20 mg- kg P As & ® IRV
3.2.2 P As As %0 2 37 4 s 6 7T @
P As , P As 2 :‘; B
, As .3 g 70k
2. 2 . gk
3 PAs=1 2 229 2
Eg 40F
11 21 , & A
» E A SUR(1:2)R(1:2)
(12 As § 20p ARG DR(LD)
(1 1) 2 1) ( 2A).As 1 g lg . ® (M2 DR
;. As 300 2 4 6 8 10
r D
32 mg- kg * ., (12 As o
(11) (2 1) ( 2B). i !
20}
As (1 2) !
( 20).3 PAs=11 P BE
As=1 2 4 A#E12)B(:2)
Langmuir , 5k WA (1:1)B(1:1)
e H+2:BR)
0.01 ( 4. Sprax o Moo v e e e b e
0 5 10 15 20 25
, P As=1 2 Smax AHITAIRIE As concentration in bath(mg = L")
97.8 mg-kg™ *, Srmax 2 P As As
5.0 K- 1 Fig. 2 Efluence of P As ratio on adrption of As.
.0 mg- kg™ ~.
_ 4 Langmuir P As
P As=12 Smx 11 2 Table 4 Isotherm result of P_Asratio fitted by Langmuir eguation
1 4 . ) ol (bP Ast o ratio of K Srx R
P As=12 Smx 11 T owe 'P and As added (mg- kg™)
21 2 Yelow il 12 0.403 97.8 0.941" "
11 0.367 75.0 0.972°°
P As , P 21 0.548 59.0 0.849"°
Red il 12 0.081 285.1 0.991" "
AsS , P 11 1.515 50.3  0.855"°
. As 21 0.592 61.8  0.997 "
Brown soil 12 0.153 32.9 0.991" "
Smax ) 11 0.321 17.6  0.988 " "
P As S - 21 0.363 6.4 0955 "
**P<0.01.

P 234.1 mg- kg * 97.1 59.0 mg-
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