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Risk assessment and control countermeasures of groundwater pollution caused by PTA chemical plant sewage
YANG Churr xiao, LIU Chang li, WANG Cur ling
( Institute of Hydrogeology and Environmental Geology, Chinese Academy of Geological S ciences, Shij iazhuang 050803, China)

Abstract: Engineering investigation and a series of experiments, including the static adsorption, biodegradation, and dynamic soil
olumn leaching experiments, were conducted at a PTA chemical plant in Luoyang to determine the solute transport parameters
in the vadose zone. The migration of CODg, in the vadose zone of the sew age reservoir was simulated using Hydrus 1D. The re
sults showed that (1) it takes 5.4,5,4.9,and 3. 8 years for CODc to migrate from the reservoir bottom to water table under
the normal, abnormal, ordinary accident, and risk accident conditions respectively without any antr seepage measures, and the
groundwater pollution risk caused by the sewage reservoir is high; and (2) it takes 12 2,10 5,9 1,and 6 8 years for CODq, to
migrate from the reservoir bottom to water table under the normal, abnormal, ordinary accident, and risk accident conditions re
spectively if there is a 2 5 m thick clay layer under the sewage reservoir.
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Tab. 1 Physical properties of soils used in the ex periments

1A A L
RIRHE (g e em'3) 1.79~ 1.90
THPE (ge em'3) 1.47~ 1.69
KIRZETE/ (KN * i 3) 17. 50~ 18. 10
TR HE/ (KN * mi'3) 14. 40~ 15. 60
BIKE(%) 19.96
(< 0.005 mm) R4 53 L 19. 60
(0.005~ 0.075 mm) kil 545> Lt 80. 40
BIERKH (cme s1) 3.21% 105

1.1.2 CODcl & F i#

SR CODG, JT A 52 100 52 34 R ) 68 T il o 72
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Fig. 1 Kinetic adsorption curve of CODc, in silty clay
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Fig.2 Adsorption equilibrium curves of COD¢, in silty clay

2 CODc:
Tab.2 Fitting parameters for COD¢, adsorption in silty clay

Langmuir iy Freundlich %%

LR PR AR I Oy A

ML s i I B 7
o _ Sut KiC e
S= KyC+ b S= E%c S= K, C

K= 0.263% 103 K= 0.919% 103
b= 0. 00 148 Sp=-10.242382
R?=0.93727 R?=0.761 48

K= 0.140% 103
n= 1. 077 06
R?=0.934 88

1.2.2 AYEMRAZH

FRIAF T4 50 ¢ & F 100 mL = A, I\ R
100 mL o BEI = LA, vl W04 REVIRE . EWIRE
RV AR L% CODe, 15 5415 40 71 2 87 01 mg/ L, T HiH
FHISE ) CODe, JIH IR JEIH L 5t 8o R —Rah i %75
FE C= Cye™ * X AbFR 5 S T 6 + XM CO D, 1 B it %
PVEAT A, 19 15 2

C= 766.23¢~ 2001 R2= (). 76726 (1)

oAt W E 3, o] LU B8 &G+ X R R CODG
1) WP 1 0 IS, AR B R B A 9 0 0101 d'

3 CO D¢,
Fig.3 Degradation curve of CODg, in silty clay
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Fig.4 Breaking curve of Cl- in the silty clay
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Tab.3 Simulated parameters of water flow in the vadose zone

LEVES g
VIR E G/ (mg = 171) 3000
BB RRE K 0, (%) 7.12
MR RS 7K 3 0,(% ) 41. 87
KIS E o/ (1 emT) 0. 006 8
TR IPRFESR L n 1.569 7
MR eSS K/ (em* K1) 0.24
TEEO (g em®) 1.58
YRECEE Dy /m 0.10
DNIBEBK 4/ (em®* &) 0.263
Fiefift BN & 0.010 1

5 COD

Fig.5 Comparison between the observed and simulated COD values
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Fig. 6 Variation of CODg, concentrations with time
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