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Lab Scale Experiment of Influence on Shallow
Groudwater by BTEX in Polluted River

LI Zhi ping's CHEN Xiao gang', HAO Shi long', SHEN Zhao li’

(1. Department of Geotechnical Engineering, North China Institute of Water Conservancy and Hydroelectric Power, Zhengzhou 450008,
Henan China 2. School of Water Resource and Environmental Engineering, China University of Gesciences, Beijing 100083, China)
Abstract To research the influence of BT EX in polluted river on shallow groundwater in the lab scale
experiment, three kinds of natural sand were chosen as infiltration medium, and polluted rivers were simulated by
domestic sewage. After 68 days it was found that the removal ratios of benzene, toluene and total BTEX are
32 06%, 21.39% and 27. 13% in carse sand, and in two kinds of medium sand are 76. 26%, 81.40% and
87 99% in column 2, 68.94%, 74.41% and 81. 69% in column 3. The removal ratio of total BTEX in column 2
is the greatest due to the largest clay material content. The concentration of BTEX decreased with depth. The
removal of BTEX mainly occurred in the 0. 4 m under the ground. The changes of hydrodynamic characteristics
influence the migration and transformation of pollutants. The removal mechanism of BTEX are volatilization,
adsorption and biodegradation. Anaerobic microorganism degradation is dominant.
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Tab. 3 Particle Analysis of Sands

1 2 3
1 U O MmO
= 2.000 0.48 0.20 0.02
’ 2.00~ 0. 900 19.70 1.16 0.07
E ) 14 . ’ ‘ 0. 90~ 0. 450 65. 90 8.29 23.95
0.45~0.200 8.31 36. 56 60. 37
’ ’ 3 0.20~ 0. 100 1.89 26.31 7.82
° ’ 0.10~0.075 2.05 13. 50 3.83
10 mg /L. <0.075 1.56 13.71 3.80
150 mL 75 L , (DT 92)
1. 3 0. 15 m. 1.5m
. 0.15m 2
, 1.2m . 21
3 ’ I .1 70d
1~3 ’ 2. 2 3 . 574 .1
(3),3 ‘ 200 mL/h, 2 3 130
: ’ 02:0406. 1/h 57~82d 1 38 ~ 133 mL /h.
0.8.10.12m . 5 3 dmL/hs0d
02.0.6.1 Om : 1 , 1
1 . , 1
Tab.1 Quality of Water Used in the Test 2 3 ,
Pp/(mg- 171 .
ph2 C 16 TP NHyN NO;N COD

1 1.84 7.62 6.91 78. 40 61.66 213.97

2 1. 84 7.25 6.83 66. 27 61.66 251.15

2 3 ’ 0 30 60 90 120 150 180 210
B/ d
Tab.2  Physice Chemical Parameters of Three Kinds of Sands 1
/ / Fig.1 Changes of Runoff in Three Columns
(g~ cm -3) (g' em-3) 1
b
1 1.6282 2.6911 0.3950 1.728 9 3 ( 3)
2 1.5254 2.6798 0.4308 3.462 3 2,1
3 1.598 6 2.700 2 0. 4080 2.483 , 1
/ / 2 3 .
(em- s7') 10" 2(mol- kg_]) 1% , ’1
1 0.0230 1.775 5 0.2490 2 3 ,
2 1.4x<107* 2.0360 0.0953 . 1
3 1.6X 107* 2.6517 0.1553 s , 1
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2.2 4 N TBTEX
s . 2
, 3 1 ( 3), ,y 2 .
. , TBTEX 3 1 .
. s 4
, Tab.4 Total Removal Ratio of BTEX in Soils
N . A 0,
Co. + Co Ain /mg Bey /mg Ci, /L 1%
— i =1 A X .
4 Zz 2 Qi (1) 515.49  350.23  409.43  32.06
"~ 1
N 918.57  722.06 409.43  21.39
. Ci+ Cis
B = ; > AtiQi (2) TBTEX 2846.29 2074.16 409.43  27.13
N 74. 49 17.69  50.93  76.26
_ 2
C= ZQiAfi (3) 11417 21.24  50.93  81.40
=2
M= (A= B)/AX 100 (4) TBTEX  396.76 47.64  50.93  87.99
Go; (mg/L)- N 74. 24 23.06  51.72  68.94
H i ’ 3
120. 28 31.99 51.72  74.41
;Qi (L/d);Ali (d);Ci
TBTEX  393.6 72.06  51.72  81.69
(mg/L);A
(mg);B (mg);C 2.3
(L);M ( 2).
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Fig.2 Profile of Concentration of BTEX in Soils
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