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Experiments of Factors Influencing Adsorption of
As (V) in Water by Granite Red Soil
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Abstract: In order to study the effects and mechanism of adsorption of As (V) in water by granite-derived red soil, the batch
experiments were conducted and the influence on the adsorption of As (V) by granite-derived red soil of the initial As concen-
tration, the reaction time, the reaction temperature and the pH value were studied respectively. When the initial As concentra-
tion was below 5. 0 mg/L, the removal rate of As was higher than 97%. With the increase of the initial As concentration, the
removal rate decreased gradually. In the initial stage of the reaction(0—120 min), the removal rate increased rapidly to about
95%, and then it increased slowly to about 97 % at 720 min. The system temperature had a small effect on the adsorption. And
with the rising temperature, the removal rate only increased a little. The removal rate decreased gradually while the pH value
increased. The orthogonal test indicates that the removal rate was highest when the initial As concentration, the reaction time,
the pH value and the reaction temperature were respectively 5. 0 mg/L, 120 min, 5.0 and 40 C.
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Table 1  Minerals and physicochemical property of the red soil
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Fig. 1 Affect of the As initial concentration on the adsorption
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Fig. 2 Relationship between the removal rate and the reac-

tion time
100
98 @/@/é/e/@
S 96t
¥
& g4t
W
92+
90 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45

SR FE(°C)
P 3 IS 38 e R AR I B4 B

Fig. 3 Affect of the reaction temperature on the adsorption
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Fig. 4 Affect of the pH value of the system on the adsorption
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Table 2 The orthogonal test of four affecting factors

S HS A(mg+ L™1)  B(min) c DCC) EBRFE D

1 1(5) 1(30) 4(8)  3(30)  92.49

2 1 2(60) 15 1(10) 92,57

3 1 31200 3(7)  4(40)  90.45

4 1 4(180)  2(6)  2(20)  95.42

5 2(10) 1 3 2 89. 72

6 2 2 2 4 96. 81

7 2 3 4 1 83. 79

8 2 4 1 3 97. 61

9 3(15) 1 1 4 95. 34

10 3 2 4 2 87.53

11 3 3 2 3 90. 34

12 3 4 3 1 83.16

13 4(20) 1 2 1 89. 34

14 4 2 3 3 85. 96

15 4 3 1 4 94. 82

16 4 4 4 2 82. 34
Ki 92.31 80.37  92.42  83.16 —
K, 90. 36 90.62  91.39  88.42 —
K; 86. 71 91.89  87.36  90.49 —
K, 82. 34 90.72  82.35 91.36 —
W @®) 3.07 4,56 7.64  1.69 —
LK A B; C D, —
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(5) H TE ST PR 4 PR30S WS RS PR3 0 /DN I
N AR FR pHZ> B I 6] = W) 0 e B = B 0 . A
AR RRMREE S 5. 0 mg/ L, KON I E] 2 120 min, pH
5.0 LR EE Sy 40 "CHIZLGE ZAF T LBl %
lipreri o NFAR: SO LIIVPR U= STy
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