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Abstract

Recently, the interest in NDMA (N-nitrosodimethylamine) has increased due to its recognition as a
pollutant by Ontario Ministry of Environment and Energy and California Department of Health Sciences.
It is, in fact, one of the DBPs(Disinfection By-products) which appears due to chlorination and is
reported to be fatal if exposed continuously to human body. Due to uncertainty in mechanism to remove
it, its treatment is not yet carried out. In this experiment, treatment of biological NDMA is carried out
by letting it adsorbed on Granular Sludge and then filtering the medium through MF(Microfiltration) and
UF (Ultrafiltration) membranes. Granular Sludge is adapted to aerobic and anaerobic conditions for 7 days
and the experimental conditions are MLSS of 8000mg/L, COD of 250mg/L, TN of 12.5mg/L, and TP of
2.5mg/L. Several batch tests were carried out and samples were collected with the interval of 1 hour.
Samples were measured by LSC(Liquid scintillation counter) after filtering by MF and UF. In batch test
with granular sludge the permeate concentrations(removal efficiencies) of NDMA by MF and UF were
71.7ng/L(32.0%) and 62.0ng/L(43.7%) at aerobic state, and 52.0ng/L(49.2%) and 47.6ng/L(58.9%) at
anaerobic state, respectively. Hence, UF membrane showed about 10% more removal efficiency than MF

and removal efficiency at anaerobic condition was 15% more than that at aerobic condition.
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Table 1. Experimental Conditions Table 2. Characteristics of membrane filters
Parameters Conditions MF
o Items UF membrane
NDMA (methyl-"C) 100 ng/L membrane
MLSS 8000 mg/L Material Polyethylene Polysulfone
CODcr 250 mg/L
T-N 125 mg/L Nominal pore size 0.4 um 0.01~0.04 um
T-P 2.5 mg/L
Powder Activated Carbon 1 g/L OD/ID thickness | 650/410 um 490/320 um
Aerobic 8~10 mg/L
DO Anaerobic 0.1~02 mg/L Tensile strength | 1,733 g/fiber | 30~33 g/fiber
Temperature 20 C ) ,
oH P Surface area 0.05 m 0.18 m”
22 AE 4y

3714 243 7 FZ4oA 79 Hek S A7 granular sludgeE  polypropylene & 7] granular
sludge?ts  Al#3sked MLSS 8000mg/L® 2 ¥, 2@ A2 A NDMA(methyl-""C) 100ng/L, COD
250mg/L, T-N 12.5mg/L, T-P 25mg/LE 77} F38te] 12417kt 1A H4 22 MF membrane?}t UF
membranes ©] &3] W EA7l FEFE 10ml¥ samplingdte] LSC(Liquid scintillation counter)E ©]
43 Z43ke] NDMA (methyl-"C) A7 &< W stgi}
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3.1 MF2t UF Membrane2l NDMA(methyl-14C) M H|

MF membrane? UF membraneo] 7FA 3 Q= 179 Ao wel NDMA(methyl-14C) A1 A& H] 3|
B7] 93] Y4 NDMA(methyl-14C) 100ng/LE F9)ste] 4 A3 NDMAZF MF membrane®] 2|3
8% A7 ¥ em UF membraned 7% 13%<2 #AlA7F = A H(Figure 1).
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Figure 1. Comparison by removal membrane

3.2 NDMA(methyl-14C) + Granular Sludge / Aerobic

Fig. 2= MF membrane®} UF membrane®] o3 NDMA (methyl-1'C)2] A A &< Blank® A39 sludge
of o8 AAETS JERNATE 0 A17FY W9 sludgedl 9% NDMA (methyl-"‘C) A7 €& MF membrane
o] A% 94% UF membrane® 7% 11.1%9 o™ 11A 7oA H) AAE, MF membrane 24.8% UF
membrane 31.2%% ¥ th Membraneol 3 A4 %< Bgk % NDMA(methyl-"C)e] A7 % MF¢H UF
membraneol A Z}7} 32%, 437%° AAEZ wPom 1 we] NDMA(methyl-"C)e] ¥%& 71.7ng/LS
62ng/L ) tHFig. 2).

3.3 NDMA(methyl-14C) + Granular Sludge / Anaerobic

0 A7 4 w9 sludgeel ¢]3 NDMA (methyl-14C) A7 &-& MF membrane® 7% 9.7% UF membrane
o] A9 134%9 AAE Bow 10AZHA AN H A AAS, MF membrane 42% UF membrane 46.4% %
Hd AAES Btk Membraneo] 93 A7 &S B3 F NDMA(methyl-14C)9] A7 &2 MF$ UF
membraneol| A Z+ZF 492%, 589%<2 AAE HJow I uwe] NDMA(methyl-14C)9] F%+ 52ng/L<}
47 6ng/LA H(Fig. 3).
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Figure 2. Comparison of Removal efficiency at
Aerobic Conditions
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Figure 3. Comparison of Removal efficiency at
Anaerobic Conditions.
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