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Cause of Standard-exceeding of Thallium in Water Supply Treatment Process

and Its Control Method
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(Dongguan Water Group Water Supply Co. lLid., Dongguan 523112, China)
Abstract :

it was found that thallium concentration in the product water of clear water tank increased. The reason

In a water supply treatment process of a pilot test with a design capacity of 120 m’/d,

was that manganese oxides on the surface of sand filter material were enriched with thallium, and the
manganese oxide fell off and entered the clear water tank during the backwash process. When the water
quality changed, the concentration of fluorescent dissolved organic matters ( such as aromatic
proteinaceous substances and soluble microbial metabolites) increased. The organic compounds could
complex with thallium in the sediment of the clear water tank, resulting in an increase in the
concentration of thallium. Preoxidation technologies of potassium permanganate, monopotassium
persulfate, chlorine dioxide and sodium hypochlorite had no effect on controlling thallium pollution. The
repair experiment indicated that high concentration multi-organic acids ( such as tartaric acid, malonic
acid, citric acid and oxalic acid) had obvious effects on the removal of manganese and thallium on the
surface of the sand filter. High concentration hydrochloric acid had a remarkable effect on the removal of
heavy metal thallium on the surface of the sand filter. Soaking treatment with low concentration oxalic
acid and high concentration chloride ion solution could significantly improve the removal efficiency of

heavy metal thallium.
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Fig. 1 Flow chart of the pilot test
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Tab. 1 Effluent thallium content in each process section
under different water quality conditions pg - L7

iH JROK | UliEIEK | BPJEUK R Kt K
. 0.040~ | 0.040~ | 0.040~ | 0.100 ~
ESULS 0.050 0.050 0.050 0.142
. 0.040~ | 0.040~ | 0.040 ~ | 0.030 ~
DAL 70 050 | 0.050 | 0.050 | 0.040

thallium

in-situ repair;  three-dimensional fluorescence
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Fig.2 Distribution of heavy metal components in the sediment

of the clear water tank and on the surface of sand filter
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Tab.2  Comparison of water quality between canal prepared

water and D river raw water

COD,,,/ Toc/ UVys,/ AR/
Iﬁ E =1 =1 =il =il
(mg+ L ")|(mg-L7)| cm (mg- L)
N 2.96~ | 3.522~ | 0.034~ | 1.00~
EIIEK | 736 5.118 0.048 2.50
‘ 1.06~ | 1.126~ | 0.014~ | 0.02 ~
DILISUK |75 o4 3.406 0.024 0.50
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Fig.3  Fluorescence spectra of dissolved organic matter in
canal prepared water and D river raw water
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Fig.4  Effluent DOM fluorescence intensity distribution in

each process section
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Fig.5 Control of thallium pollution by preoxidation technology
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Removal effect of heavy metals manganese and thallium

Fig. 6
by organic acids
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Fig.7 Removal effect of heavy metals manganese and thallium
by inorganic acids
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Fig.8 Removal effect of heavy metals manganese and

thallium by hydrochloric acid and NaCl solution
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Fig.9 Removal effect of heavy metals manganese and

thallium by oxalic acid and NaCl solution
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