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Zero Liquid Discharge (ZLD) System to Maximize Wastewater Reuse and Eliminate Liquid Waste

nEE B2

W KOTO Yoshihiko

INTL LTAa

M T. Sivaram REDDY

N—>a1 2T
M Hersh KSHETRY

ERXRORRICHVKEBERPECHEETIE, RELKBEREXRTHLODERFDBEINTVS, KEFRIAID
ERE, HKOBERUVBHRAOARD SREEEYEEOICTHHKLEOESK (ZLD: Zero Liquid Discharge) {t
PEBESNTVEDY, ZORLVEAICKRTIZ2EOKNT Y AZZRUIKRR ) 1—>a>hkddhd. ZLDIZ, #iK
ROTHME =EDRM LU BEKEERTHHEL, THYDRERINIOKERRSETERUELEZRHRED SHED,
FEHRROWRE (RO) R TIXBRETYPRERTD, ZRSBTIIRABRERS OREOFEEICE TS,

INBZMRY BIHICIE, FIREBELTRE - 7V HEREROBEZAEZTIIE L, BREROERZFERTHILEN
BN THD. SERZIN—T1E, ThED—BERALIZZLD VAT L%V ROBBEZICHA LT,

Accompanying the increase in water pollution in developing countries due to their rapid industrial development, actions have been taken to
strengthen laws and restrictions so as to ensure soundness of the water supply. The introduction of wastewater treatment systems aimed at zero liquid
discharge (ZLD) has been promoted from the viewpoint of the reduction of water pollution risks and the reuse and recycling of wastewater. In order to
achieve the widespread introduction of such ZLD systems, water and environmental solutions are required that take the water balance of a whole
factory into consideration. The two major functions of a ZLD system are (1) a water purifying function to extract impurities from wastewater and
produce recycled water, and (2) a water evaporation function to obtain dry salts from the highly concentrated brine produced as a byproduct of the
water purifying function. However, scaling and fouling on the reverse osmosis (RO) membranes, the existence of a maximum feed pressure limit for RO

membranes, and the concentration of high-solubility compounds in evaporators are critical issues in the operation of ZLD systems.
Effective measures to address these issues include pretreatment processes, such as processes to remove hardness and alkaline components and
a denitrification process, and RO membranes with an ultrahigh feed pressure limit. The Toshiba Group has now supplied a ZLD system incorporating

some of these measures to an automobile factory in India.
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Flow of water in overall factory
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Comparison of flow of process in conventional ZLD system and Toshiba Group's solution
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Example of flow of processes introduced to ZLD system
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