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Fig. 1 Schematic of laboratory liquid waste treatment and community-level sewage treatment systems
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Fig. 2 Risk and quantity reduction process for laboratory liquid waste
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Fig. 3 Integrated laboratory liquid waste treatment facility and the comparison between the influent and effluent samples
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Table 1 Water quality of laboratory liquid waste for influent, effluent and the corresponsive discharging standards

T b Agz*{1 E\Asi CdZ*{1 E\Crfl Cu”{ 1 ng*fl Ni”{ 1 sz*{ 1 HY/ }
(mg'L™) (mg-L™) (mg-L™) (mg'L™) (mgl”)  (mgl”) (mgLl’) (mgLl’) (molL")
SR K 0.1 4.8 6.5 336 105.4 78 0.1 0.1 2.5
EEIRVGTS 0.05 0.05 0.015 0.11 0.02 0.001 0.1 0.05 —
AR K 38.7 6.4 222 5.58 56.4 252 6.6 1.8 2.4
Sodttk ik 0.05 0.05 0.008 0.16 0.02 0.001 0.1 0.05 —

HEbRtE 0.2 0.1 0.02 0.5 1.0 0.002 0.4 0.1 —
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Fig. 4 Mass balance diagram of laboratory liquid waste treatment process
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Abstract  The risk and quantity reduction treatment of laboratory liquid waste is of crucial importance to
control the lab environmental risks, alleviate the capacity shortage for hazardous waste disposal and decrease the
disposal cost. This study carefully investigated the water quality characteristics of the laboratory liquid waste,
and put forward the feasible treatment process to reduce the liquid waste amount and to minimize the
environmental risks as much as possible. To achieve this goal, the laboratory liquid wastes are proposed to be
separately pretreated according to their characters, then these classified liquid wastes are treated by secondary
unit processes such as metals decomplexation and chemical precipitation. Finally, adsorption is used as the
tertiary treatment process to achieve the Integrated Wastewater Discharge Standard for the effluents to urban
drainage. Results of field investigation indicated that the concentrations of class-I pollutants such as Hg, Cr, and
Pb were lower than those in industrial hazardous liquid waste, which can be treated by the proposed treatment
process to meet the corresponding standards. The final effluents may be either discharged directly into the
municipal drainage systems or be discharged into the community-level wastewater treatment station for further
purification and reclamation. This process may reduce the amount of laboratory liquid wastes by 40%~90% and
the cost by 85% as compared to be disposed by the third-party companies for hazardous wastes disposal. The
process and its application cases provide reference for the disposal of the laboratory liquid wastes in research
institutes, universities, and the Science Parks and so on.

Keywords laboratory liquid wastes; reduction of liquid wastes amount; environmental risks control; class-I
pollutants; engineering cases
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