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Abstract

For further promotion of diverse, advanced reuse of treated waste water, the improvement of water
quality is indispensable. Fundamental experiment has been conducted on the practical application of the
reverse osmosis membrane system that can eliminate waste altogether, using the coagulating sedimentation
and sand filtering method in the pretreatment section. The operating conditions necessary for realizing
stable operation over a long time have been elucidated by investigating the fundamental characteristics of
the reverse osmosis membrane and determining the amount of water treated per unit area, thus confirming
that the water treated by this method is high in quality to permit its reuse for a variety of purposes,
including the creation of a cleaner riverside environment. Following this experiment, feasibility studies will
be made. As the water treated by the reverse osmosis membrane system is usable for various purposes, this
system is suitable for advanced treatment of waste water and very effective as a means to cope with the
future demand for water which is expected to become increasingly tight.
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it NO,-N mg/! 0.11 <0.1 <0.1 — <10 — -
NO,-N mg/1 10.2 10.6 10.4 1.9 <10 — —

pH — 7.0 6.7 6.3 — 5.8~8.6 6.5~8.0 5.8~8.6
i M-Alk mg/1 53.1 24.2 14.9 38.4 — <75 —
o Na mg/1 55.0 65.3 39.2 40.0 — — —
w Ca mg/1 64.8 65.4 24.4 62.7 <300* <120 —
Cl mg/I 65.1 102.5 58.3 43.1 <200 <80 —
B S0, mg/1 55.5 59.8 <1.0 >08.3 — — —
@ Si mg/1 8.5 6.7 4.9 26.9 — — —
Fe mg/1 <0.1 <0.1 <0.1 - <0.3 <{0.3 —

%1 1983.8.31 BIEEFE6S, *2 AREHEAY, *3 By VL Y7 ANEER, 4 SO,
*5 MRESEMEESE TARUEKDIER « BAMAKERF =274 (B)”, 1990
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SLEHKET E 5 Bk (BRMK) $R
B IALEE K fik ATALEEAREE @ 260m3/d
MREAEKER © 210m/d (EREI0%)
iR 10~30°C (RRE7Ki © 15°C)
iR L A 6mx13m
KRS FERTRENRAREBISTHUE 1S
FHERENFEG R T AETE R R LB
HERAA Y P a— | 19934 3 A~19944E 3 f

B OB 4 M || FrEski * &

MER R |- | 260mP/d | BAK BH), MER
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KEFLEF  7.5m%/m?d
BHRHE . ATV VAR

W % i@HkE —® | 260m*%/d |BH:EHR
TEIK -

x e LY © 150m*/m?-d
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(NTR-729HF-58) NREEBAT

~Fi ¢ 200mme X 1016mm &
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NIPPON STEEL CORPORATION RO SYSTEM ANALYSIS (DEC 92 YERSION)
(RO MEMBRANE TYPE:NTR-T29HF SERIES)
DATE:93/06/11
ANALYZED BY:H. TOMA
PREPARED FOR:ADVANCED WASTEWATER TREATMENT BY RO MEMBRANE IN HAHAMIGAWA
FEED WATER:SEWAGE SECONDARY EFFLUENT
PURPOSE :REUSE FOR AMENITY

=zzz=zzz==szzz [NIT[AL CONDITIONS ===2=2zs=zs=
FEED WATER= 260 [m3/day].  FEED WATER TDS= 500 [mg/1]
RO PERMEATE= 210 [m3/day], RO PERMEATE TDS= 250 [mg/1]
RECOVERY= 80. 7692 [%], REJECTION= 50 (%]
TEMP= 15 [DEG C]
MIN BRINE FLOW= 57.6 [m3/day}

RO SYSTEM
RO ELEMENT SIZE: 8 INCH DIAMETER
RO SYSTEM CONFIGURATION: 2 VESSEL(S){ 5 ELEMENTS)---> 1 VESSEL(S){ 5 ELEMENTS)
RO ELEMENT TOTAL NUMBER= 15

m==s===z====z== (OMPUTED RESULTS =======scsxz=
RO PERMEATE= 210.055 [m3/day]
RECOVERY= 80. 7904 [%]
RO PERMEATE TDS= 208.308 [mg/1]
RO PERMEATE REJECTION= 58.3383 [%]
FEED PRESSURE= 8.0882 ([kg/cm2)
BRINE RETURN= 27.5  (m3/day]
BRINE TDS= 1731. 47 [kg/cm2)
MINIMUM BRINE PLOW= 57.8183 (m3/day]
TOTAL RO ELEMENT PERMEATE LOAD= .500131 [m3/m2day]

STAGE  EL. NO. FEED PERMEATE REC

[n3/day] [kg/cm2] ([mg/1]  [nd/day] (me/1] (%)
143,75 8.09 §18.51 20,22 110.51 4.1
123,53 1.12 701. 76 18.98  125.87 15.4
104. 55 6.37 806. 41 17.00 157.48 16.3
87.56 5.80 932. 38 15.47 195.45 1T.7
72.08 §.35 1090.56 14.26 241.90 19.8
TOTAL ——-— 85.93 160.19 59.8

e
PEP PR

<lst STAGE>  PERMEATE TOTAL QUANTITY= 171.863 (m3/day)
BRINE QUANTITY/VESSEL= 57.8183 [n3/day}
BRINE TDS= 1299.93 [mg/1]

STAGE EL. NO. FEED PERMEATE REC

[m3/day) (kg/em2) [mg/1] (n3/day] [me/1] (%)
115.84 4.06 129993 10.83  348.48 9.
104. 80 3.37  1398.2¢ 8,98 374,85 8
95.83 2,718 149417 7.41 487,01 1

88.42 2.21  1582.73 6.07 502.40 6.

§

3

0303 02 03 o
e ed s —

82.35 1.84 1662.31 4.91  570.78
s m— TOTAL ~—-—m 38.13  424.85 33,

<2nd STAGE>  PERMEATE TOTAL QUANTITY= 38.1916 [m3/day}
BRINE QUANTITY/VESSEL= 177,445 (n3/day}
BRINE TDS= 1731.47 [mg/1]

12 WEREEL AT LHETT 7y M

#OH K M OH30S (1999

R 7 EEEEI A b

H OH MR A (¥ /m?) it £
T K 23.82 15¥/kWH
PAC (10%) :0.20kg/m®
¥ O 10.40 NaOCl (10%) :0.05kg/m®
H.SO, (75%) :0.04kg/m?
BEB 16.48 400,000% /4, 5 EHdy
Fry T 4N — 3.71 184/ 2 i A C&AH, 2500% /4
) B 95%
& & 54.41 R ENE, AHRSETEE
%7
700 -
— 600 -
A ] i
Z ook i------_-} T
& ;—‘ f -4 kK
% 300 g .,f
% %0:_ __f'
100 oy
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