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Studies on Performance of Desalination Plant
by Reverse Osmosis System— II

Effects of Inhibition of Bacterial Growth
with NaHSO, on Performance of Plant

By
Sumio HiKASA, Hiroshi Matsusurra, Mikio Yasunagi,
and Tomoaki Kiriaarta

A fresh water generating plant equipped with a reverse osmosis module is the most
suitable system for small ships. However, the performance of this plant is influenced
remarkably by different factors, such as sea water temperature and suspended substances
in seawater. In this experiment, NaHSO,; was added to the feedwater once a day, and
its concentration was adjusted to 60 ppm. This treatment inhibited well bacterial growth
on the filter medium and decreased remarkably the adhesion of bacteria on the surface of
the reverse osmosis module. This treatment was very effective for keeping the desalting
performance of the plant.
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Fig. 1. Process flow diagram of the reverse
0smosis system.

: Sea water pump,

: Sand filter,

: Cartridge filter,

: High pressure pump,

: Reverse osmosis module,

: Flow meter,

: Pressure gauge,

: Chemical (NaHSO;) tank,

: Chemical pump,

10: Formalin tank,

11: Sea water sampling,

12 Sea water sampling of sand filter
outlet,

13: Sea water samplihg of cartridge
filter outlet,

14 : Sampling of concentrated sea
water,

15: Sampling of desalted water.
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Table 1. Record of sea water quality

Station MF BC
Sand filter Cartridge filter
- outlet outlet
L
Z @ L % § § o =
Date e 2 % . = g 3 _5 2 ‘5
g 2 = o = I 3 ] at ]
& Ed g | € | & | E | £ | E | =
& 5 193] =t T k7 E @ "
% g 2 T @ 5
© R 8 R E
e
M < & <
(1981)
May 13 30-34 128-23 271 265 255 - - -
N4 27-32 125-44 244 228 231 8 TNTC 7
n 15 24-02 124-10 183 189 211 - - -
n 16 21-35 120-37 241 219 235 4 TNTC 25
= no17 21-59 116-53 225 194 207 16 TNTC 50
g 7 23 18-40 116-01 221 209 194 3 TNTC 65
£ 25 12-59 120-29 159 166 151 8 2 7
& no 26 09-49 122-12 130 130 134 100 15 23
5 Jun, 2 10-36 125-55 122 113 118 26 TNTC TNTC
- 7”5 12-22 133-36 140 136 128 0 70 100
R o9 14-54 139-52 134 126 124 20 50 20
no15 13-31 144-33 - - - 8 20 80
»o18 20~49 139-40 149 138 145 8 TNTC 3
no21 27-08 140-10 162 165 165 0 30 4
24 32-18 133-02 165 158 152 23 TNTC 12
Mean 182 174 175
{1982)
May 27 28-24 126-07 231 222 219 3 300 0 8 1
n 28 25-00 124-32 201 198 195 10 10 1 15 8
n 29 22-14 122-07 171 164 164 30 30 7 50 4
» 30 21-49 118-21 198 193 192 8 - 3 - 12
Jun, 6 18-25 113-36 180 178 177 - - - - -
/A 14-36 112-36 172 165 166 200 30 8 60 6
no8 11-07 111-02 163 162 162 50 80 30 180 20
79 07-29 108-53 162 162 162 20 50 30 60 30
w10 06-38 105-26 171 164 147 150 150 20 100 40
711 08-21 102-55 164 154 153 10 - 5 - 5
- n 19 09-54 102-03 157 152 152 20 150 20 120 15
5 no 20 07-12 105-09 220 217 217 100 300 50 300 30
=1 no21 07-11 109-07 211 201 200 - - - - -
'5 no 22 07-09 113-14 214 202 191 30 1060 0 100 15
= no 23 08-42 116-50 185 176 177 150 90 0 100 3
g »o24 1 12-11 119-05 172 165 151 - - - - -
= Jul, 1 11-35 121-16 164 163 164 - - - - -
- 02 09-06 123-52 171 169 166 60 80 40 100 30
» o3 10-34 127-07 167 163 160 - - - - -
74 10-35 131-08 168 160 160 15 40 4 50 3
7”5 12-49 134-26 169 169 166 - - - - -
»o6 14-15 136-32 178 195 166 10 15 0 20 1}
no7 15-03 138-45 189 182 182 - - - - -
n 14 16-12 141-16 178 180 173 - - - - -
16 19-27 139-40 180 177 193 20 35 20 60 5
n 18 22-16 136-27 200 158 170 20 20 20 15 15
no20 26-17 135-43 173 187 161 10 15 2 30 3
no21 29-35 133-41 184 182 169 15 50 20 15 20
Mean 182 177 173
MF  : Fouling index by means of membrane filter method,
BC ! Bacterial count,

= . Indicates “Not determined”,
TNTC: Indicates “Too Numerous To Count”.
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Table 2. Running records of reverse osmosis system

H T (C) P (kg/cm?) Qer (m%/day) TDSs (ppm)
(hours) g g g g g g ;& ;&
8 by 8 5 % % 13} 13}

7 £ 7 g 7 g & &
2 17.5 23.2 55.0 52.5 5.24 7.61 202 348
24 22.7 22.4 56.2 53.8 5.08 7.32 264 388
48 25.1 25.9 55.8 52.2 4.96 7.07 292 475
72 26.5 27.1 56.5 52.5 4.79 6.80 351 503
96 26.8 27.8 56.4 53.3 4.79 6.71 376 531
120 27.4 27.8 56.5 52.5 4.66 6.31 445 569
144 27.9 29.8 56.5 51.6 4,73 6,32 432 573
168 30.2 29.5 56.6 51.6 4.66 6.40 454 546
192 30.4 29.9 56.6 52.3 442 6.18 485 553
216 29.2 29.6 56.8 51.8 4.44 6.33 500 492
240 29.6 30.3 57.3 52.0 4.36 6.33 516 466
264 29.8 29.6 56.5 52.0 4.33 6.50 515 449
288 29.5 29.3 56.5 52.4 4.36 6.30 522 445
312 29.3 29.1 56.7 52.7 4.24 6.10 552 467
336 29.4 28.9 56.6 52.9 4.09 5.93 568 481
360 29.4 28.8 56.5 52.7 4.06 5.96 591 466
384 29.3 29.2 56.7 52.8 4.09 5.80 610 485
408 29.3 28.7 56.9 53.3 3.91 5.79 631 458
432 28.7 28.7 56.8 53.8 4.07 5.67 606 457
456 29.2 29.2 56.8 53.5 3.80 5.67 642 469
480 29.0 28.3 56.5 53.8 3.67 5.66 650 472
504 28.1 28.9 56.8 54.4 3.81 5.52 670 493
528 275 28.9 56.8 53.8 3.81 5.54 687 487
552 26.4 28.8 56.8 54.1 3.58 5.61 689 503
576 26.4 29.3 56.6 52.1 3.69 5.52 690 479
600 25.2 29.5 56.9 54.2 3.78 5.40 690 467
624 24.5 29.6 56.5 54.4 3.78 5.49 679 464
648 25.9 29.4 56.0 53.9 3.70 5.37 688 474
672 29.1 54.0 5.36 482
696 28.9 54.0 5.34 472
720 28.3 54.2 5.34 477
744 27.1 54.0 5.42 449

H * ' Working hours,

T Temperature of sea water,

P . Pressure of sea water at module,

QPT : Amount of desalted water,

TDS;: Total dissolved solid in desalted water.
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Fig. 2. Changes of characteristics during
experiment, dotted lines show the
changes in st experiment, and ac-
tual lines show the changes in 4th
experiment.

H . Working hours,

T : Sea water temperature,

Q¢ : Amount of desalted water
corrected by amendment
coefficient of temperature
and pressure and reduction
rate of time passage,

TDSc: Total dissolved solid in de-
salted water corrected by
SPCF,

------ : 1st experiment,

: 4th experiment.
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