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Abstract @ The purpose of this research was to investigate the permeation properties of each stage in three
stage reverse osmosis system for cold-mill wastewater reuse. After construction of the three staged pilot plant
which had 75% recovery and equipped with seven plate-and-frame modules, the change of each stage's
permeate flow and quality were investigated in the process of membrane fouling. The order of average
permeate flow was first, second, and third stage at the beginning. As the operation time passed, the permeate
flow of first stage was decreased, the second stage was maintained steadily, and the third stage was increased.
Accordingly, the fouling was initiated at the first stage and then progressed to the second and third stage. The
first stage’s permeate quality showed the best and the second and third stage was the next in that order. And
the order of quality was maintained during the test periods. Therefore, the permeate quality was not affected
by membrane fouling.
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Table 1. Specifications of the pilot plant

Item Specifications

1. Cooling tower FRP, 40 RT
2. Autostrainer 100 /m, backflush filter
3. Feed pump 3 mVhr
4. Sand Filter LV=12 nvhr, 0.3~0.5 mm
5. Activated Carbon LV=12 m/hr, #8x 32
6. Cartridge Filter 10 tm
7. High pressure pump | max: 90bar, plunger type
8. Membranes Polyamide, SW grade
9. Module No. of membranes: 169

(Disc-tube type) membrane area: 7.66 m’
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Fig. 2. Flow diagram of pilot plant.
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Fig. 3. Flow rate of feed and permeate.
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Fig. 4. Operating pressure and recovery rate.
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Fig. 5. Flow rate of each module.
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Fig. 6. Recovery rate of each module.
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Table 2. Water quality of each stream

Items (unit) |Raw water |Permeate | Concentrate
SS (ppm) 1.3 0 12.3
CODmn (ppm) 230 2.1 844
TDS (ppm) 3,705 732 13,943
Conduetivity | 5712 105 20791
M-Alk (ppm) 211 3.1 874
Ca™ (ppm) 223 09 931
Mg"” (ppm) 156 0.1 62.7
Cl' (ppm) 2,026 34 8,539
S04 (ppm) 219 06 898
N-Hexane(ppm) 09 0.3 2.0
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Fig. 7. Conductivity of feed and permeate.
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Fig. 8. Conductivity of each module.
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