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2.1 AR
@@ygwﬁmmWﬁﬁﬁﬁWQ#’%E@#%@%ﬁﬂW%$EW%
2.1 7| - REHEREE (TDS) 7955 40,000~41,000 mg/l - GEE S
(pH) 5947 8.1~8.3 » [ (CI) 943 19,000~20,000 mg/L » EFI% (TH) 54
£% 5,870~6,490 mg /L as CaCO; » #5855+ (Ca®t) #9444 1,010~1,160 mg /L as
CaCO; - &5~ (Mg?") 5947 4,860~5,330 mg /L as CaCO; © ) [NERLPOE
VE {92 5 [ HR] > Sif < TDS /147 36,200~41,500 mg/L » K- 1l
WPl TDS (R R Ul - PR R 2P

2.1 Y AE®
R Y SR R) | s
i (C) 21.4~29.7 1" — =
SEE R §TEr (pH) 8.1~8.3"" 8.2~8.4 —
SRR ED (TDS, mg/L) 40,000~41,000 | 35,100~36,900 —
ZE (CI, mg/L) 19,000~20,000 | 18,700~19,700 —
AHFEY (TH, mg/L as CaCOs) 5,870~6,490 - —
455" (Ca®t, mg/L as CaCOs) 1,010~1,160 930~980 —
&2’ (Mg®*, mg/L as CaCOs) 4,860~5,330 5,400 —
Mak 5% (HCO3 , mg/L as CaCOs) 130~150 109~116 —
i (B, mg/L) — — 461
41 (Sr**, mg/L) — — 1312
41 (Ba®*, mg/L) — — 0.05 12
B EA TR (LS 1.17~1.6573 — —
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[ TR 94 % 5 7] 30 [ IR 75T 0940039894 BE-1 (51
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I FEBAF3 e R ST B A ARIORRRCRIE B %
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IMS Design #[=H 1 : 2 Analysis » i * Y& 77T o

=8 Hydranantics EQ Frojection Program - [Analysis]

File  Analysiz RO Design

Froject |SeaWater-F'acific Code |SE.¢.

pH 2.20 Turh 0.

o E cond 51140 uSfcm  CO2 1.600 ppm
Temp 1nofc «| SOl | 0.0 [18min | H25 o0 pem  Fe 0.000 ppm

Ca | 10160 |cacos w|[ 2032 meg R 03 pem -l 001 meq
Ma 5330.0 [cacos  w || 10860 meg HCo3 | 1500 |cacos -l 2.00 meq
N 123459 [pem  ~|[ 53678 meq 504 70000 [pem  w|[ 14583 meq
K 3620 [ppm v 928 meq Cl 19000.0 [ppm o+ 535.97 meq
NH4 0.0 [pem v 0.00 meq F | 0.0 [pem || 0.00 meq
Ba 0.000 [ppm  ~| 0.00 meq MOz 0.0 jpom = || 0.00 medq
St | 5060 jppm || 012 meg B | 5.00 =] 0.00 meg

5i02 26 | | 0.00 meq

Total positive E7310 meq Autobalance T otal negative 52481 meq
Calculated TDS 40R0E ppm laric strength 0.815 Pririt

Ca504 saturation 551 BaS04 saturation no
42

Silica saturation 24 51504 saturation 6 %

S aturation [ndex | 1.0 |Langelier j Ozmotic: pressure | .z |rJSi j

L

qﬁa‘y' 3.2 IMS Design F%%ﬁf«?g Analysis qgﬁl—?\

BUETR B R S S SRR, o

== Hydranantics RO Projecton Program - [RO Design]

File  Analysiz Calculation Help

Project  [S=atwater Pacific | Calculated by [Ez== | ipate  [oaezosme
pH | 6.60 bembrane age | 2.0 |years j Chem wpe H2=04 j
Temp ﬁ’c—il Chem dosing rate Iﬁl PR j Chem concentration. 100
Flux decline & per pear 7?0 Feed water type |Seawater - open intake LI
SP increasze % per vear ﬁ Permeate blending [ Permeats throttling I
Product recowerny, 5 7350 Concentrate recirc. [ Booster pump I
FPermeate flows m3rd - 120.00
Average flus rate mz2-hr Z 11.2
Feed flow 3 - 23429
Concentrate flovs m3id T 222.9

o Passes

=1
Stage 1 W
Systemn Specs
Elzment type Sy A4 B
¥y}

Elements/vessel G Stages 7
Wessels = e =

Fecalc Amray

Element type
Elzments/vessel

Wessels
[ AutoDisplay
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IMS Design #{EH 1R 3 1 i HIFHEG 7 i A

Hydranautics hdembrane folutions Design Software, w. 2006 200620
BASIC DESIGH
RO program licensed to:
Calculation created by L -
Project narme: Seaiater- Paciic Permmegte 1ow : 12000 mizsd
HPF Pump flow: 14323 msmr Faw water 4ow : 3429 m3sd
Fecommended pump press G610 bar
Feed pressurs: 583 bar Permmeate necowery: 350 %
Feedwater Te mparature:; 100 COS0F)
Feed water pH: GG Hement age: 30 years
Chem do=e, ppm C100%0: 532 Hzs504 Flux decline % per wear: 7O
Aoidided Eed COZ: 4515 Sah pas=sage increase, % & 100
Fomrage flus rate: 112 Imzhr Feed type: Seawater - open intake
Stage Perm. Flow fudassal Flux Beta Conc. &Throt. Berment Bem. Aray
Flow Feead Conc Pressures Twpe
m3hr mis A i Ar m2-hr bar bar
1-1 a0 v 4.6 11z 105 a7 2 oo SUNCa 12 2ufi
Raw water I Feed water Penmeate Concentrate
on | mad I meaqi ] mad I el ] magd | el | mad | mea
Ca <07 4 203 4074 203 [T ) oo G266 1.2
hilg 12952 106 .6 1295 2 106 6 1273 o 1991 .9 1639
ha 1234459 S36.5 12345 9 S36.5 53167 x5 18967 <4 ax4.5
K G20 a.z G20 a2 zazz o 545.8 14.2
HNH=4 o.o o.o 0.0 0.0 oooo o.o o.o o.o
Ba 0.ooo o.o o.ooo 0.0 oooo o.o oooo o.o
s a.0E0 0.1 §.020 0.1 oo0s 0.0 TE1Z 0.z
coz 0.z 0.0 0.1 0.0 oooo o.o 0. 0.0
HC O3 1220 2.0 1224 2.1 1085 o.no 1969 3.2
S04 vooo.o 1458 V052 1 1469 axa1 0.z 10245 .0 2359
=] 19000.0 S36.0 19000.0 S350 S0zZ0z .5 201227 2232
F 0.0 0.0 0.0 0.0 oooo o.o o.o 0.0
N2 o.o o.o 0.0 0.0 oooo oo o.o o.o
B 5.00 a.00 orils el |
oz 2.6 2.6 ood 4.0
TDS 40606 .5 406032 .2 161.4 GZZ20.5
pH a2 5.6 4.0 [
Faw water Fead water Concentrate
Caso4d J Ksp ™ 100: S5 A5 % 5%
Srs04 s Ksp < 100 43 43 TIE
Baso4/ K=p = 100: o o 1
Si0Z saturation: T T 4%
Langelier Samration hdex 1.0z -0.73 -0z1
Sff & Cawvis Samration ndesx oz -1.62 -1.15
lonic strength 0.5z naz 1.25
O=motic pressure 26.3 bar 263 bar 0.4 bar

[/ 34 IMS Design i i wt T,

SINGLE STAGE SYSTEM
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Clipboard
Print

Flow

Pressure

m3/hr
bar

TDS [ppm]

1 2 3 4
14.3 14.3 9.3 5.0
0.0 583 57 2 0.0
40606.5 [40603.8 [62380.5 161.4
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3.1 JUEE

Sﬂfﬁﬁé <[ 14245 600 CMD - I') 8040 iy » &~ PR 55
Bl £ o 5 m3/hr FHR > AT B0 L AREY > PR BRI L - 7] 60
Mﬁgn RV o

#* 3.1 t R NFIERE G 'ﬁ]: Sk %H“Hil’71 ~4 R B RN (1S1P
one stage one pass ) ’i{élg FE[J?”F", %ﬁlﬁk 7] 5 [FH— B %=t (182P :
one stage two pass ) ﬁEth B[R F/\' m et E\lﬂ?vﬁfﬁ[i Bl e itE
PR 5T R AT R A R A

F li32ff§%§ﬁ%§? %H“Hi 7] 1~4 fFHe— F- "‘75":“(181P)%% ’
'Fﬂi}kﬁfiﬁ"ﬁﬂ%? (TDS)~ ’F’"T{“q*f (TH)~ & (CI) 2. F%EI”F“H 99% J =
[ (B) 3 ot i 85%! ) < AT £ 51 0.75~0.72 mg/L » #EH T HIEL
1.0 mg/L > KJ % 7<IEH ﬁﬂj ’ ﬁii [ H“Tf‘ 1l 1.0 mg/L > P - HE T
A (182P ) VEEEt %1y 6 V=4 ’fﬁ%’%ﬁ%%’«{ﬁ? 3ﬂ?F&‘¥}ﬁ'EJZéEi?"€%'(TDS>
F1161 mg/L = 61.9 mg/L : ?F:iff{l@ (TH) f'16.2 mg/L as CaCOgs =
2.6 mg/L as CaCO:; ; £f& (CI') [1189.3 mg/L [&= 31.6 mg/L ; #7 Z [
0.72 mg/L B = 0.32 mg/L » [ f’ ﬁ*ﬁ‘,l&'{ﬂﬁ (EU) &3&9) » Hl = ¢’ Fﬁ’}ﬂ[ bl

Sy (WHO) 23 > i 5 [R5+l 85. 60%3%1% 93.60% > ﬂi”ﬁﬁ‘
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EX- RN Nt et

SRR IR 3 B | R
- PR | BeE | 2 | AR | OMDR CMD
1 4 3 5 60 120
2 5 2 6 60 100
1S1P 500
3 6 2 5 60 120
4 / 3 3 63 200
5 2
5 1S2P 5 60 120 600
2 1
—g:t

ﬁ_‘

: 1S1P R one stage one pass > 1S2P {*#. one stage two pass




# 3.2 WAER AR T [ PR

. 1 2 3 4 5
R 1S1P 1S2P
] SWC4+ SWC4+ | ESPAB
6 2 B % 99.8 99.8 | 99.2
#3815l GPD 6,500 6,500 | 8,600
i% LR 4 5 6 7 5 2
f s 3 > > 3 > 1
e 5 6 5 3 5
%-El (CMD/Z) | 120 | 100 | 120 | 200 | 165 | 15 | 120
5 % 35 | 35 | 35 | 35 | 45 | 25 | 37.3
(e 3 °C 10.0 | 10.0 | 10.0 | 10.0 | 100 | 100 | 100
% | g(eE<]) (bar) | 61.8 | 61.2 | 61.0 | 59.8 | 71.6 | 35 | 75.9
By | Wapikl (WmPhr) 112 | 112 | 112 | 10.7 | 185 | 84
B 108 | 1.06 | 1.05 | 1.04 | 1.10 | 1.15
Vi~ 1.02
LSl e 0.73 -0.94 | -1.95 | -0.93
s -0.21 0.22 | -1.60 | -0.21
Vs 8.2 82 | 49
pH it 6.6 " 6.5 | 8.5
" % 49 | 49 | 49 | 49 | 49 | 71 | 54
f; DS 3 40,607
2 | 167 | 163 | 161 | 168 | 147 | 654 | 61.9
P e o, | 99.59 | 99.60 | 99.60 | 99.59 99.85
?E TH - 6,490
f (mglLas | &< 64 | 63 | 62 | 65 | 52 | <1.0 | 26
,;; Cacoy | 4 [55%% | 99.90 | 99.90 | 99.90 | 99.90 99.96
o - 19,000
% | 922 | 904 | 893 | 932 | 858 | 1.7 | 31.6
MoL) 1 o, | 99.51 | 99.52 | 99.53 | 99.51 99.83
o e 5.0
%4 | 074 | 072 | 072 | 0.75 | 0.65 | 0.30 | 0.32
Mo S ko, | 85.20 | 85.60 | 85.60 | 85.00 93.60




i Flow Diagram

SINGLE STAGE SYSTEM
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Clipboard
Pririt

1 2 3 4
Flow m3/hr 14.32 14.3 9.3 5.0
Pressure bar 0o 58 3 572 0.0
TDS [(ppm] 40E06.5 (406038 |623230.5 161.4

ﬁ%ﬂ 3.6 I%?rz;u”ﬂ 1~4 : one stage one pass - ﬁlﬁ%‘ﬂ

WO PASS SYSTEM

O &
<6y
el T O
o
1 2 3 F1 5 [ 7 8 9 10
Flow m3/hr 13.4 15.3| 153 8.4 25 25 1.9 0.6 4 4 5.0
Pressure bar 0.0 00| 716 70.8 0.0 35 34 0.0 0.0 0.0
TDS [ppm]) 40606.5 |35662.6 |35662.6 [647E1.1 146.5 1455| 3257 E5 ==K E1.9

Clipboard
Frirt

[H! 3.7 I%?rijiﬁfj 5 : one stage two pass - ?Eilﬁ%ﬂ'



3.2 AT

Hydranautics “* fiFm & i -f<i% (2= for £ SWC =[] > J1% 3.3 -
el B AT ]~ opiE T AL T (SWC3+ - SWC4+ ~ SWC5) /7 F=
fif > PRk N YA 3.4 < pHiAd N Y iﬂ%ﬁiﬁl’fﬂ 5 (SWC4+) pyuipjEifg |
ﬁjTZV[ JEEANE] S T @TUF’?E“‘:[?F‘ J‘Er » ETAH AREGEHEN R F qurﬁﬁﬂ
fi'i 0.32 mg/L - i %ﬁiﬁt I7J6 73' 7 PRI RIS o i R X BT s
’E’Tﬁﬁ'@%ﬁiﬁl 71 5 [y Al quF Bl 0.50 mg/L = F

# 3.3 Hydranautics * fil SWC [/

Tech

ch Reference

Test Conditions

The stated pedormance is intial (data taken after 30 minutes of operation), based on the following conditions:

MaClEolution, PP 32,000
Applied Pressure, psig (IWPa) 800 psi(3.5)
Operating Temperature, °F (°C) T2
Permeate Fecovery 10%
pH Fatige 65-7.0

Application Data

Il axirrnam A pplied Pressure, peig (MPa) 1200 (2.27)
Il axitrnam Feed Flow, GPL (m® k) A040-1603 6), E-inch-T5(17.0)
Il amram Operatings Temperature, °F (70 1137 (457
Feedwater pH Range™® 3.0-100
M axitrnam Feedwater Turbidity, NTU 10
M axitroam Feedwater SDI (15 mins) 50
D axmmam Chlorine Concentration, PP <01
D azxittoam Fatio of Concentrate to Permeate Flow for Any Element a1
Il axitenam Pressure Drop for Each Element, psig 10

Element Performance

Element  Min, Salt  Nom. Salt Permeate
Type Rej.% Rej.% Flow,GPD (m’d)

SWCI-4040 995 894 1200 45
SWC1-6040 990 894 2200 (33

SWC3 99.5 997 2900 (2233
SWC3+ a7 993 T 265
SWC4 997 995 2500 (2081

SWC4+ 9a 7 993 6,500 (246
SWCS 907 995 8000 (341



* 3.4

SRR AR - T IR e

LR 5 6 7
| ] SWC4+ | ESPAB | SWC3+ | ESPAB | SWC5 | ESPAB
R0 B EER % 99.8 | 99.2 | 99.8 | 99.2 | 99.8 | 99.2
i8B! GPD 6,500 | 8,600 | 7,000 | 8,600 | 9,000 | 8,600
i% T 5 2 5 2 5 2
f e 2 1 2 1 2 1
2Hr S S S
% Bl (CMD/Z) 120 120 120
i EF% 37.3 37.3 37.3
(i SEC 10.0 10.0 10.0
=2 (] (bar) 75.9 73.2 65.3
B | yhupiEl (Um?hr) 18.5 8.4 18.5 8.4 18.5 8.4
B 110 | 115 | 1.10 | 115 | 1.09 | 1.15
Vi J< 1.02
LSI S -0.93
R -0.21
Ve~ 8.2 8.2 8.2
pH 36 6.5 '"/8.5 " 6.5 '"/8.5 " 6.5 '"/8.5 "
:ﬁ& i 5.4 5.7 5.7
; DS e 40,607
i i 61.9 77.6 78.7
3 k% 99.85 99.81 99.81
g; TH E 6,490
e (mg/L as & < 2.6 3.3 3.3
o | CaC0) | A [E% 99.96 99.95 99.95
or A 19,000
% 31.6 39.6 40.2
ma 3 (k% 99.83 99.79 99.79
5 3 5.0
i < 0.32 0.50 0.52
meb) 5 o 93.60 90.00 89.60




3.3

018 A A B I [ R A IO T S o S P R
A AR AP EREIR T FE R
AR o i 3.5 e o HE R 29.4%1H ) = 37.3% - [ HEx
il J%Tp{ 70.7 bar jﬁ%ﬁq% 75.9 bar > i [=Ex] Jiﬁ"{l‘%ﬂ%’{ﬁ?ﬁj”ﬁﬂﬁgj o (IS

T LR o [ i LIS AR B R

3.5 WA - ] [filE ok A
5

it RS 8
B % 37.3 29.4
= MEC 10.0 10.0
% i (] (bar) 75.9 70.7
B | hspiEl (Um?hr) 18.5 8.4 17.4 8.4
B 1.10 1.15 1.07 1.19
Vi 1.02
LSI e -0.78 -0.93
FA < 0.26 -0.21
Vi~ 8.2 8.2
pH e 6.6 '™/8.5 " 6.5 /8.5 "
. RN 5.6 5.7
:J: DS e 40,607
I B s 61.9 68.5
3 k% 99.85 99.83
‘%‘ TH M 6,490
i: (mg/L as & < 2.6 2.9
o | CaC0) | A 5% 99.96 99.96
- i 19,000
i < 31.6 35.0
meb) 5 o 99.83 99.82
3 S 5.0
i < 0.32 0.35
(mg/L)
3 k% 93.60 93.00




3.4 W HEA

B IR B ERE BV [T 57 AR [ R T A
B A @ 1°C - e Sp R T 2.0%~3.0%" fnfer Rl %
U E'U%ﬁ’{ FUERE o B PR U YR T A
\GHL SIS TR R 90~94 B SR 15 25.5°C - det ikl
£29.7°C » {EIREE 21.4°C > ) (=T 8°C -

b ) 7 A FREA R F BN
10.0C - 3.6 AL o<Bl > PR Rl SR A 3 fs ST o S 5
PN 1R 5% I%,:ﬁ?}ﬁ i (] ?F‘Zﬁéﬁ%%#;ﬁ'lfjﬁgvfg o [ IFiEE 2k
e 2 B AR Rk IR A (g (] e I@ﬁ!' ’E’*ﬁéltl ﬁi’ﬁ"iﬂ
AR > PR TR 5 2 T 2 e
iifc AR AR R ’Eiﬁiﬁawﬁ%ﬁﬂ S [ERLE T
- SRR - Y Eiﬁil%iﬂﬁﬂf& BN o [ERLE T PHEEE
H i TR P -

* 3.6 WY Hiéﬁ,}ﬁ]%%ﬁ T ﬁé, S

Pt R 10
L METC 10.0 20.0 30.0
= B EC]) (bar) 75.9 67.6 62.4
3 | Jhpidl (LUmPhr) 18.5 8.4 18.5 8.4 18.5 8.4
B B 1.10 1.15 1.09 1.15 1.08 1.14
o 40,607
(rTn[g)/‘:’) % 61.9 83.3 107
» 3. 5% % 99.85 99.79 99.74
= TH A 6,490
7 (mg/L as & < 2.6 3.5 4.5
" CaCO,) | F [&8%% 99.96 99.95 99.93
rd or o 19,000
£ | (mal) % 31.6 42.5 54.6
o 3. 5% % 99.83 99.78 99.71
5 o 5.0
mgll) % 0.32 0.54 0.81
3. 5% % 93.60 89.20 83.80




3.5 pH

F B PR N S8 LE A pH flifods R < B2 YA
HHI | > COz ~ HCOgH1 CO5™ fiuffiss pi 2! B pH VRS (A - [
pH IR ™ - CO (i = fIfIET - T 155 pH AR = oI55 HCOs -
pH &7 > = £itG COg™ o

Fs RO Jppr ') e 354 %*ﬁﬁl’ﬁiﬁgj@[‘%ﬁ@?ﬁ%' ’ I'H‘é—*iﬂﬁﬁ%%@ﬂ[l;%
PR 2 B IR e I Wl%ﬁ%’@*ﬁ[lﬁ@ CO 75k = 3278 | [R5
SR (HCOs 71 COs™) PITE i ly 1 A B > BT & ~pl1pY GO Ak
&1 COz i et AR > ERL HOO 7! COs* i PITE gk 22 el
1= #Rb 77 CO, ~ HCOs #1 CO5 v @;F%% (it > RIS pH RS pliss 3 0 55
B A COL K=" HoO A £ 98 < I ™ st BEioilirs » g it
@F%% [ o

CO,+H,O « H.,CO;3 <« HCOz +H"

DRSPS E | GO, I RO iV I pH i f e (5 B fiift o » 4
2R RO AR AR 1Y pH UK 1~2 i pH iy ™ [ 5 HREf M
it 7y HCOS WLk s » (1 Fo sy COy [FIFFIBY ™ i o b i i
PH [ [ R~ o pH 7 [ @Ry 3 i s -

E71 pH SR BT YR (ARG 1T IR R
ey R o 0 PR R VR T N RN AN Y S
TR R £ 90~94 & FHAET 15 pH 15 8.2 i lyffi 1T 8.3 R {X(fit% 8.1 -
AL IR AA Y LSI AT 0 0 RO 5 ¢y it IR -



3.6 T =
D JRAPR (HaBOs) & 7 » g 7fsplIpy (= SRBIREY™ -
HsBO; « H" + H.BO;~
HBOs™ «» H' + HBOS™
HBO;* « H' + BOs”
k[ pH [ = RIELI A EEED HBOg 5““ RIS A R N 2
'ﬁ'i%‘m%ﬁ”fi? IEJZE% pH [ > WV |-||30327y BOs™ > phia -l
HEE (Na) 7 ’?F"HI//’?WTEJ\J'?Q' A UG 5K el R e i N S 2
fo = fol VAT pH i
F 3.7 BL IR pH N o AL RSP DH?}E' » I ﬁéﬁrﬁﬁ
P Rzt (1S1P>%H“W*] W?ﬁ#iﬁ?ﬂ o LSI b 0 > B3 (5 ’F'
ﬁﬁ“ﬂiwuf pH = 5~7 - IR0 FTI RS T ALY AR ﬁﬁﬁﬁﬁ 0.70~0.72
mg/L - L [RER[E 85~86% o F R IR (Y]] B AL A 3.8 BL T RIEE
VA R P E'}’EJ%E*HEH‘I fﬂ[ =20 CEﬁ ’ ﬁﬁﬁﬁi“ﬂ% 1.0 mg/L -
Dy P AREE (182P) VRG] 6 L EEH - [T two pass
}H pH %Ej% = 8~9- I F10.72 mg/LB = 0.32 mg/L> 7 #3711 85.60%
fi = 93.60% » il ) = < = 20~30°CJH - P'*%?Hi 7] 9~10 F5if-
Ag ﬁ’ﬂﬁﬁfﬁ% i ﬂfﬂ[ﬁﬂ Omg/L ™

87 WA -pH 2 Bk PR

R R AR 11 12 13 14
pH 5.0 7.0 9.0 11.0
i 5.0
B % 0.72 0.70 0.22 0.06
(mg/L)
4 [k % 85.60 86.00 95.60 98.80




# 3.8 WIS R R

F%%:ﬂu@% 3 15 16
pH 6.5
;I °C 10 20 30
N 5.0
B N 0.72 1.09 1.62
(mg/L)
3 [E=F% 85.60 78.20 67.60

3.7 ﬁufﬁ'ifﬁ'ﬁ’f""{l

[NEAiE A LSIEY SDSI fifi4 0 > B3 1 ’F'  HBIT N E
PRATH] » B B DT S o

BT (fouling i E'T%’L[*J VA B E O
258 ~ F Py d R S . ’F'B #}’LIJB"'"T*‘J & R
(%77 10-15% ~ [RESFEE (RS 2-3% » A

IS E G F L st LSIEy SDSI J\ﬁ ik pJ'ﬁF,H ( scaling)
[ F' W™ @Eﬁ F} ; Jp&ﬁ%ﬁi &= (H,SO4 ,HCI, citric acid )

= KBSV (silt, clay, colloids ) F F’?IHF‘/ VISER B EZ%IE[H il

e s eI v RLECE Py 3K (bacteria, fungi, algae) - R P
PhRa il (wafer) BFSTS SRV 52 PRt (= Rl -
sk o Frop- EEEAE = [E% (enzyme) £ HECH -

3.8 #{EF [
EHERIEIR F'*W *ﬂrygpg/\qglﬁmf AR R FFF' UPEFR A S TR TE
EHR E&“ni' RIS ~ BRIEEE IS I e (= B
PIuR] 3~5 & ] b o I 1% 353 JFI £t RO %“ﬁu I RN R
f@EUEH— SN NEEY d}a ) fF@r (SDI : silt density index) lﬁf@i RO %%f
Vi FEEAVE o2 g 7 RO E SR 4 RS R ’ASTM
D4189-82 It FSE FIRSFVARYE o TR pua B ERL SDlys fifl & o[ 4



50 .
AR PR bR - PRk e B
Huz 10% - [l 2 & Sapl e IR 7% 5 T PRI AU - Pk
I EED @ JNERER AR A TR T R TR T
s RUREC

.39 WLV SR B (U e

LR 17 18 5
ﬁéltﬁpﬂi RS 512 & 573
B R C 10.0 10.0 10.0
= (] (bar) 70.7 73.2 75.9
% | yops (Umthr) | 185 | 84 | 185 | 84 | 185 | 84
b B 109 | 115 | 110 | 115 | 110 | 1.15
os |t 40,607
oy | ET 51.5 56.6 61.9
. 4 1% % 99.87 99.86 99.85
=1 TH A 6,490
T moas | m 2.2 2.4 26
/
CaCoy | 7 [% 99.97 99.96 99.96
i o - 19,000
) % < 26.3 28.9 31.6
@{; S e 99.86 99.85 99.83
o o 5.0
% < 0.27 0.30 0.32
A e 94.60 94.00 93.60




10 ~ 7

‘%?Haﬁ [ 1~4 (R B @ (181P) 205t » B Afflf A4

ﬁ%lﬁ@ﬁ o o PSR A AREE T AT
TR o R DR ﬂﬂﬁﬁ%ﬂ AR R
A T A

ARG GHR- TR (182P) W B e

RO PR TRV PRRE A 50% ¢

: T [yt VAR YRR D P TERCN RS T R

B o T T s TSR -

. J”E.‘J[LH RO SR ijﬁgﬁ b A=A R fﬁwﬁ*ﬁ?ﬁ%qﬁ?%@ : I,E"“F'b’?iﬁ@

RO it A g% - %Jfﬁﬁi%ﬁ@i%ﬁ{ﬁ&ﬁ%ﬁ@@r&ﬁ;ﬁ@ Pl e

YT TR SR T R 1 - R

[ [ 2.5%~3.0% » st B - KBV () " Yl - E'Hq@re
VY W PR SR AT S

~ a2 pH IR ARG E YRR (U e pH i S 1 ~2

?ﬁ'lij BYEE TR T [Pﬁﬁ_ﬁ.::t:ég %ﬁ@;ﬁﬁg f 1R -

. pH ﬁfﬁg A Ry o RS0 LSy SDSI A As 00 B[ 17

Add o ARl pH o MEF R TAILDY 2B ﬁ?ﬂ[lﬁﬂ%ﬁﬁqﬁqﬁj
Pk > ] 182P R - 4 second pass F K] pH - 1Al
W 3 [ o

RO BZfl 3% (™7 pH i [ 57 6 > 't ~ 1L TDS fRji - sims1% =
“f< 1/ LSI tgr,F [|1E| ) _:"F @ L }H[E[[ Fh —|§\y F‘Srd:::’zﬂ[llﬁﬁifﬂ
BT LS| /21 ~41 ]

. :;3@7%\»;4, fFlE](T (SDIl) » fL¥ ROF%*ﬁ I 5 FJIJ FVPTE—LE Jf:|§,[xx§(\f’ &

A SDlys [ 2f T 6 f it E IO [ o Pk
e g ﬁﬁﬁgﬁ”'ﬁ@ R BTV RG] 7 E
R S TR /l@ﬁ*&; ;



ﬁ?ﬁiﬁw‘ 7R (1S2P) ij:h‘lq%ﬁ ') 2% 5% SWCAHLHY
A2 #0023 ESPAB UM 7 > &% <kl 120 CMD » [ilfi) 5 %
Fit i 45 600 CMD » 57 <ok 37.3% » [ £ of 12 o 407 <501« 7t
i (TDS) 61.9 mo/L : AR <TH ) 2.6 mg/L as CaCOs; £ (Cl)
31.6mg/L ; M7 % (B) 0.32mg/L » # F SRR %?Hi RN,
10°CETER - 5 2 (S % 11T RLOURE | 2% *ﬁ“ > (e ELAE
FRRLRA B skl (R > SR - ASITpEE > (7 J"@'FE'?
HR o

Ve 3

| It

%+ 4.1 Hi*ﬁ.}rﬁ%%“f HFNY
Hydranautics Membrane Saluions Design Sofbware, . 2006 2006920
SPLIT PARTIAL TWD PASS
RO program licensedto:
Calculation created by: Wi Blanded fow : 1200 mi3id
Project narme: SeaWfater- Paciic Perme ate dow: 16500 1500 m3d
HP Pump flow: 153 15 midhr Faw water fow : I 7 m3d
Recommended pump press. ThHA bar
Feed pressure: 715 35 bar Parme ate necoweny: 4500 om0 %
Feedwater Tempearature: 100 CEE0F)  Total system recowveny ErC
Feed water pH: G5 84 Bement age: 30 wears
Chem dose, ppm, ppm 613 474 Flux decline % per wear: Yo oo
Aridiied fed CO2: 5240 05 Salt pas=sage increase, AT 00 on
Fuerage flux rate: 185 84 Imzhr Feed type: Seaw ater - open intake
Stage Perm. Flow Szl Flux Beta Conc.&Th rot. Bemernt Bem. Aay
Flom Feed Can Pressures Type Ma.
mzhr mid hir midhir limz-hr bar bar
1-1 6.4 7.5 4.2 185 1.10 oA o.o ST+ 10 2
2-1 0.6 1.4 14 8.4 115 34 o.o ESFAB 2 12
| Raw water Fead water | Permeats | Concentrate
bon ] mad meq mad [ meqd | migd megd | migd meq
Ca 407 .4 20.3 3v.A ir.g [RLE 0.0 G40.8 324
g 12952 1065 11364 934 0535 0.0 2065 6 170.0
ra 12345 .9 A36.8 108443 4714 24717 11 19688 .1 aa6.0
k. 3620 0.3 3vra a2 oang 0.0 AFr.0 14.8
MH4 0.0 0.0 0.0 o.o oooo 0.0 0.0 0.0
Ba 0.o0o0 0.0 0.000 0.0 oooo 0.0 oooo 0.0
ir 5.080 0.1 4 457 0.1 oooz 0.0 102 0.2
coz 0.3 o.o 0.z o.o oooo 0.0 0.4 oo
HC O3 183.0 3.0 115.5 1.4 0ros 0.0 2094 3
504 vooo.o 145.8 61951 1291 2814 IR 11258 .7 234 6
[ 19000.0 A36.0 16654 4706 31582 oA 30291 .1 B54.5
F 0.0 0.0 0.0 o.o oooo 0.0 o.o 0.0
MO 0.0 0.0 0.0 o.o oooo 0.0 o.o 0.0
B A.00 4.49 0324 7.8
Sigz 2.6 2.3 ooo 4.1
TOS OG0 .5 JAGE2 .G G186 AN
pH 8.2 6.5 5.4 6.7
Faw water Feed water Concantrate
Casodg J Kzp ™ 100 55 47 % 100°%
SrE04 ) K=p  100: 433 ITE T
Bat04) kKep ™ 100 0% 0% 0%
5i02 saturation: % 1% 4%
Langelier Saturation hdex 1.02 0.93 -021
Stiff & DEvis Samration index 0.13 -1.749 -1.15
konic strength 082 0z 1.30
Osmotic pressure 263 bar 231 bar 41 Abar



R —— )

TWO PASS SYSTEM

el T > (@

& Clipboard

1 2 3 1 5 6 7 8 9 10

Flow m3/hr 13.4 15.3| 15.3 g4 25 25 1.9 0.6 4 4 5.0
Pressure bar 0.0 00| 71.6 70.8 0.0 35 3.4 0.0 0.0 0.0
TDS [ppm] 40606.5 |35662.6 |35662.6 |64761.1 146.5 1455| 3257 E5 Ea.g E1.49

4.1 AR - B



3

U ’?Ffm = H
R R AR I [ LR R R ﬂ#i’ﬁ&ﬁlﬂ
%irw IR LV » 8 R IRELAE F T [
IPTEERRR (R BT T 2 IR (R VWE‘I'“F?IE CHE
=L 0 G N R DR R L B = SO Mg S e Sk N 72 UG
PR BRI T (R T IR R b
Eg?gjg RIS g R - ] F S 2 AR POSREL
FURp =7 SO Bl =t Fil IMS Design i i [ﬁﬁ%ﬁ%ﬁwﬂ %
EEC SR sl ( Dow Chemical / Filmtec) .V ROSA » [ 14 Fu BT >
il (Toray ) 7 Toray RO ﬁﬂﬁg . W“Ejz:gﬂ‘]f@%%ﬁﬁjﬁt A2

N
\\‘&L

YYD

r?ﬁ’iﬁﬁ'ﬁ’f&”rﬁ‘aﬁm’gﬁ s F|’3§Fﬂln = > 2004/01 > 51— 45 -

AR AR R R T AR g ﬁrﬂﬁ 9y = FEFR AR [ A<

et VTR o £ HE SR 2 Tl > 2004110 -

3~ R B R R IS N R\ RS ET R
http://edb.epa.gov.tw/Index water.htm -

4~ FURHS T VR M A 3 A T R B
2005/08 - Elﬂwﬁﬁiﬂé‘f 24 5 273 # > p69~78 -

5+ BRSPS » FlIBPA
http://www.h20-china.com/report/fanshentou/zhibiao.htm -

6+ " BB B LTI DL - ST -
http://info.water.nc360.com/2005/09/05185058124-7.shtml -
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