B2 U0l K2 MARAAMCS HESoHH OtEgo Ao o4

%%%’}T - Isabel C. Escobar* - A Q**

DAY S A3 B H A A€ Z 8T - *University of Toledo, USA - ** 433387149 A4 =

_19,.[5

s}

(2004'd 109 229 A, 20053 29 24 A=)

Biostability Characterization in a Full-scale Nanofiltration Water Treatment System

Seungkwan HongJr - Isabel C. Escobar* - Jaeweon Cho**

Civil and Environmental Engineering Department, Korea University
*Civil and Environmental Engineering Department, University of Toledo, USA

**Environmental Engineering Department, Gwangju Institute of Science and Technology

ABSTRACT : The objective of this study was to assess the assimilable organic carbon (AOC) in processing water, a measurement of
biostability, at several stages of a full-scale nanofiltration (NF) water treatment plant. The NF membrane plant investigated was a 45,400
m’/day (12 mgd) water softening facility at Plantation City in southern Florida, which utilized an organic rich groundwater (dissolved
organic carbon (DOC) = 17.6 mg/L) originated from a surficial aquifer. The average AOC concentration of raw feed water was estimated
at 158 g/l acetate-C. After pretreatment (acid and antiscalant addition), AOC levels increased by 12.7%, suggesting that pretreatment
chemicals used to control scaling may deteriorate feed water biostability. The results also demonstrated that nanofiltration was capable of
effectively removing 63.4% of AOC and 94.8% of DOC from the raw water. AOC rejection in stage 1 (= 68%) was slightly higher
than that of stage 2 (= 58%) indicating that AOC was removed less at the solution environment (i.e. low pH, high ionic strength and
high hardness), which was often created in the oM stage of full-scale membrane plants due to pretreatment (acid addition) and high
recovery operation.
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Fig. 1. Unit processes and sampling locations at the Plantation city NF membrane treatment plant.
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Table 1. Raw Water Characteristics

Water Quality Parameter Raw Water
pH 7.2
TDS
369
(Total dissolved solids) mg/L
Hardness 307 mg/L as CaCOs
Alkalinity 276 mg/L as CaCOs
[ron 1.5 mg/L
TOC
22 L
(Total organic carbon) mg/
Temp. 25C (77°F)
0.7
0.6 0
c :
2 0.5
d
7]
©
i 0.44
S
5 0.3
5
[
o 0.2
0.1 4,,,::,1 T T T
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Molecular Weight (g/mol)
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Fig. 2. Raw natural organic matter (NOM) characteristics: (a)
size distribution and (b) structure and functionality.
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Table 2. AOC and DOC concentration at different locations
of a NF water treatment plant in Plantation City,

Florida
' AOCavg | AOCst. pev. DOCasg [DOCs: pes.
Sample Location (ug/L (ug/L L
acetate-C) | acetate-C) (mgL} | (mg/L)
Raw 158 15.8 17.6 0.82
After pretreatment |, 36 169 | 109
(acid and antiscalant)
First stage permeate 23 15.5 16 0.79
(first element)
First stage.permeate 57 135 0.4 0.36
{combined)
Second stage feed 143 345 41.9 1.43
Second stage permeate 0 553 0.9 077
(last element*)
Second stagf: permeate 60 42 29 0.0
(combined)
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Fig. 3. AOC and DOC rejection by the entire system and
individual stages of a NF treatment process.
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Fig. 4. AOC Removal as a Function of Solution Chemistry
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