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Double Pass RO System “IIPLP”
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The unique technology of water-purification using a double-pass reverse osmosis unit was
introduced from Arrowhead Industrial Water Inc., U.S.A.

After the laboratory test operation,
delivered to a customer.

the first IIPLP assembled domestically has been

The operation result, including a study comparing the II PLP with conventional ion exchange-
rs, is well satisfied to show that the II PLP could, from the fact that it eliminates silica,
bacteria, TOC and particles, surpass the ion exchangers which has been a mere demineralizer.
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Table 1 Standard specification

TSR E L LT 2~10 pS/cm (i 0.1~0.5 MQ-cm) Dimensions
MREL N T, Model Capacity W | Lo i
AL, EESRB2EABHA I PLPIX, B | md/h - ; mm_____ mm
ROFBBEKCAL, TL#HEBO7VvHIVRIAEMTAZ & IPLP-05 0.5 800 | 3000 1500
7\—41 D{‘é{# 27& 3 3 h—-/fz“/'ﬂ:]/y u_ﬂ% IPLP-Z 2 1200 3500 1700
IPLP-3 3 1200 3500 2000
IPLP-4 4 1200 4500 2000
IPLP-5 5 1200 4500 2300
IPLP-6 6 1200 4500 2300
IPLP-8 8 1400 5000 2 500
\\ \ I PLP-10 10 1600 5000 2500
IPLP-15 15 1800 5000 2500
IPLP-20 20 1800 5000 2 800
I PLP-50 50 1800 10 000 2 800
vszetgr Product ]
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Fig. 1 Ideal flow on II PLP
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Table 2 Operation results on test plant bH & . .
Item Conductm% ‘ ResxstxvnyD 23 i Lize By, PH AEWZ L COp i3
| #S/em@25°C ' MQ2+cm@25°C PEL 2B 70, MBUKHERAAZ L 2D,
Feed water 342 0. 0029 (20 PH86LIFnE &
Case 1 3.2 0.31 CO2 ?%Kﬁi&}:&}:’-lfﬂ’é%éﬁi, pH ﬁSEII\
RO—->RO . . . 5 .
Case 3 - ZE7T ) KOERMEHLS <, WHEKFZOH
Product ROSDGSRO 1.7 B 0.60
Case 3 ;
fPLP 0.36 = 2.74
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Table 3 Operation result in case 3 (Il PLP)
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Pressure
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Feed water | 23.9 ‘ 32.3 sterilizer
- Polishing
Product 0.11 | 0. 0045 demineralizer
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! 5] = 23—
Rejection rates . 54% j 99.99% BIE 1EE b

Fig. 3 Schematic diagram for the first commercial IIPLP plant
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Table 4 Operation results on the first commercial II PLP plant

. II PLP | I PLP | Rejection
Ttem ‘ Units i inlet outlet rates
Conductivity f,uS/cm @25°C 112 0. 617 —
Resistivity  [M2ecm @25°C| 0. 00893 1.62 -
TOC re/e 1570 54. 4 96.5%
SiOg ug/e 6 200 5L [99. 9% -
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Fig. 4 Dependency of resistivity and TOC rejection of
product water for the changes of pH.
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Table 5 Economics on II PLP and conventional type
ion-exchangers

Design base
Capacity 20 m3/h as product
Quantity 240 m3/d as product

150 mg/¢ as CaCOs

Total cation in raw water
Quality in product

Resistivity more than 1 M2+cm @25 °C
Silica less than 20 ppb
Utility base
Water 40 ¥/m3
Electricity 15 ¥/kWh
Chemicals ~ NaOH 40 ¥/kg as 25 %conc.
HCI1 30 ¥ /kg as 35 %conc.
Interest 5 %/year
. 2-beds, 3-towers
Cost rates II PLP N{lxedgied and polisher
ype type IX
Initial cost 1. 00 0. 66 1.30
Running cost
Water 1. 00 0.92 0. 81
Electricity 1. 00 0.12 0.15
Chemicals 1. 00 62.0 18.0
Consumables and others| 1.00 0.34 0.64
Running cost total 1.00 1.55 0. 90
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Fig. 5 Feasibility study on II PLP and ion-exchangers
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Photo. 1 The second H PLP installation for electronics industry
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