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Part 1: investigation of wastewater treatment affected by disinfectants
(different types and concentrations)

Typical disinfectant
ypical disinfectan st 1

types used in hospital o
» | To study inhibitory effect on wastewater treatment by

different types of disinfectant

Typical disinfectant \/

concentrations used

Test 2
in hospital

v

To study inhibitory effect on wastewater treatment by

disinfectant at different concentrations

Part 2: investigation of wastewater treatment enhancement by cell entrapment

Typical cell entrapment Test 3
used in environmental To determine optimum cell entrapment preparation for
applications treating wastewater contaminated with disinfectant

\/‘

Test 4

Typical cell loadings

used for wastewater
To determine optimum cell loading for treating
treatment

v

wastewater contaminated with disinfectant

GOAL
To understand effect of disinfectants on hospital wastewater treatment system

and enhance the process using entrapped cells
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ABSTRACT 190933

This study aims to investigate effect of disinfectants on performance of hospital
wastewater treatment and enhancement of the system using cell entrapment technique. Three
disinfectants including glutaraldehyde (GA), povidone iodine (PI), and eco-friendly biocide (EB)
which were the three most used disinfectants in a model hospital were chosen. Synthetic
wastewater with initial chemical oxygen demand (COD) of approximately 370 mg/L and
acclimated activated sludge were used. The result showed that COD removal efficiency from the
test with PI was about 42% while the COD removals of the tests with other disinfectants were 64
to 70%. This indicated that PI (inhibition of 40%) substantially affected the wastewater treatment
efficiency whereas GA (inhibition of 14%) and EB (inhibition of 5%) just slightly influenced the
wastewater treatment system. In later experiment, only PI was focused. For the influence of
disinfectant concentrations, the result showed that the tests at PI concentrations of 0.1, 0.2, and
0.3% by volume (of the hospital used concentration) reduced COD by 48, 28, and 22%,
respectively (inhibition of 48-60%). A higher concentration resulted in more adverse effect.

To determine the optimum cell entrapment condition, the activated sludge was entrapped
using calcium alginate matrix at cell-to-matrix ratios of 1:5, 1:10, and 1:20 (volume:volume). The
result ipdicated that the entrapped cells obviously performed better than the free cells. The test at
the cell-to-matrix ratio of 1:20 gave the highest treatment efficiency of 86% (inhibition of 9%)
while the free cell system had the wastewater treatment inhibition of 47%. The result showed that
the system at the entrapped cell loading of 2,000 mg/L performed the highest COD removal of
62% for 10-cycle sequencing batch operation.

The results in present study showed the success of the entrapped cells for minimizing the
influence of the disinfectant to the wastewater treatment system. The entrapped cells could reduce
the wastewater treatment inhibition for up to 5 times. Also, the result from sequencing batch
operation suggested that the entrapped cell system performed more stable than the free cell one.
In this context, the entrapped cell system was applicable to the hospital wastewater treatment and

other toxic substance-contaminated wastewater treatment applications.
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