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Considerations to design high-pressure membrane system to produce
high quality potable water with lower organic matter concentration
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ABSTRACT

High-pressure membrane system like nanofiltration(NF) and reverse osmosis(RO) was investigated as a part of water
treatment processes to produce high quality potable water with low organic matter concentration through membrane
module tests and design simulation. River water and sand filtration permeate in Busan D water treatment plant were
selected as feed water, and NE4040-90 and RE4040-Fen(Toray Chemical Korea) were used as NF and RO membranes,
respectively. Total organic carbon(TOC) concentrations of NF and RO permeates were mostly below 0.5 mg/l and the
average TOC removal rates of NF and RO membranes were 93.99% and 94.28%, respectively, which means NF used in
this study is competitive with RO in terms of organic matter removal ability. Different from ions rejection tendency, the
TOC removal rate increases at higher recovery rates, which is because the portion of higher molecular weight materials
in the concentrated raw water with increasing recovery rate increases. Discharge of NF/RO concentrates to rivers may
not be acceptable because the increased TDS concentration of the concentrates can harm the river eco-system. Thus, the
idea of using NF/RO concentrate as the raw water for industrial water production was introduced. The design simulation
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results with feed water and membranes used in this work reveal that the raw water guideline can be satisfied if the recovery

rate of NF/RO system is designed below 80%.

Key words: High quality potable water, Organic matter, Reverse osmosis, Nanofiltration
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Fig. 1. Schematic and picture of high pressure membrane system used in this work.
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Table 1. Feed water quality

RW SFP
TDS (mg/l) 310.55+35.41 = 104.51+8.94
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Fig. 2. TOC concentration values of permeate water and removal
rates of high pressure membrane module tests.
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Table 2. Feed pressure of RO/NF membrane module tests
according to recovery rates

Recovery Feed pressure (bar)
rate (%) | RW RO = RW NF | SFP_ RO | SFP_NF
0 6.72 2.91 4.67 2.00
50 7.06 3.08 4.85 2.04
66.7 7.24 3.56 4.87 2.19
80 8.11 3.91 5.43 2.45
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Fig. 3. The effect of recovery rate on permeate TDS
concentration and salt rejection.
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Table 3. Results of RO/NF design simulation

5 °C
Feed pressure (bar) 11.98
Permeate TDS (mg/1) 0.74
Congcentrate TDS (mg/l) 517.1
Energy consumption (kWh/m? 0.62
Electricity price (KRW/m?) 59.9
Table 4. Water quality of RO/NF concentrates
SFP_RO
5 °C 25 °C
TDS (mg/l) 517.1 513.6
Hardness (mg/l) 81.1 80.8
Iron (mg/l) 0.1 0.1
Manganese (mg/l) 0.1 0.1
Turbidity (NTU) < 2.3 < 23

Y Source: https://www.dgwater.go.kr/2014
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