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Estimation of damage area on membrane surface by
application of fluorescent particles as a surrogate
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Abstract : In this study, a novel method was proposed to test the integrity of water treatment system specifically equipped
with membrane filtration process. We applied the silica particles coated with a fluorescent agent (rhodamine B isothiocyanate) as a
surrogate to detect a membrane process integrity and evaluate the reliability of effluent quality in the system, Additionally, a series
of experiments was conducted to evaluate the sensitivity of the method through the laboratory scale experiment, The laboratory
scale experiments showed that the feasibility of application of proposed method to detect a breach or damaged part on the mem-
brane surface, However, the sensitivity on predicting the area of a breach was significantly influenced by the testing conditions

such as a concentration of surrogate, filtration flux, and detection time, The lowest error of predicting the area of breach was 3.5
% at the testing condition of surrogate concentration of 80 mg/L injected with flux of 20 L/m%/hr for 10 minutes of detection time
for the breach having the actual area of 7,069 mm?, However, the error of estimation was increased at the small breach with area
less than 0,785 mm?, A future study will be conducted to estimate a damaged area with more accuracy and precision,

Key words : Membrane integrity test, membrane damage, tracer, fluorescent silica nanaoparticle, estimation error
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Fig. 1. Schematic of Lab-scale experiment on the membrane integrity test.

Table 1, Experiment condition for testing membrane surface and estimating damaged area
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Fig. 2. Fluorescence image of nanoparticles with various mass-
es ranged from 0,05 to 10 mg.
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Fig. 4. Effect of nanoparticle concentration (10, 40 80 ppm) and flux (5, 10, 20 LMH) on the estimation of damaged area with different
inspection time of 5, 10 and 25 minutes for actual damaged hole area of 0,785 mm? (hole diameter of 1 mm),
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