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2 2 0 #M

- 8 #±7°7Xh'y^T^K:^y-6^e#g#^##R^<D^#

#±/7 x h xx: f 

(1) 7' 7 x h

A

B % ^7 ^ #

C # ^7 // .

D m ^ ^ m

E vkl## « ( ^- *~ 'X -t X « 7 7 — A )

(3) ^:zk^#ja#7

A

c x^
(4) ## && x X T A

(5) ##

(6) ^7km.#_E7'7Xh,###7M#

(7) #. #

(8) # ± ^ #

(m

dl) #zK#zkfb
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9 - 9
(i)

(2) Hi it U

(3)

(4) iM###

9-10

7\ O - 7\ 7 1/ - ^

T zcx?"#:

2 3 4 5 6 7 (#M )

1. 5^ S W %

)

2. # # m # #f %

3. m ^ ^ ^

4. ^ # ## 5S

5. S j| fi f

6. 7" 7 ^ h ̂  ^ 7" ^

(1) & m

##%#)

(2) |i"§ 'n
cmm-.

T ^ )

\

ji'

0.3

9

1 5

3 5

7 0

15 0

* * *m

28 0

26



io #

##/J\g(D6^gK6cC^ :c$^=f-Oim#G%%#{%0$AT&6oo#(?fLK:&.6or#

^4)

1 0.1 g 6

7 - ## - ### ) 6o Tt^: AMA

1 0.2

(1)

(2)

()

o) ^Kz^Hg^cxogmmm

( ^ n D y 7 ^ h (D@^ )

(4) ^:KZ6ATP ( 7%/ -xx h v =L- h )R^#

( ^ 7 V 7 - ^o-v 1-7^7 BlSx AD P ->A TP)

(5) NADP^mm(NAD4ry--b:g^^®^m^"^)

NAD+A+P-+NADP + ADP

(6) %em$jmm{bzk#^m (##K z 6)

(7)

10-3

a)

(2)

(3) yx7^om^±^(h##

10-4
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mem# $ ® (yeT) No

© ® yes No

© xmit (nffl-tt )K» © yes No

7° O p ('•'XCDgllf # #

©onm



I

#



%^m#K^^-c#-cw6o

f-cK#zk#zk<b. %#-#Tim7k(D#Lm.

%m#^36C6=-x^'y-X(Dm^, ^MA, ^(DMm^KoW-ca^LXSo

n-i

^1$

1 ' 1 ^7^^#

111

(1) Mfr^WkK X h -* frM Kt3\r*X IrX. 1968 % Kammermeyer <D W# K ~t t <56 btiX\s*

"to#. DuPont
it ft ItX ^ D a (c *° V T 2 V o — h V ^ -. y^yx-^uy-TUyf u — h # ^^8,6#yp

U7t (1965^ )o -t<D#Union Carbide V 9

V^hW\% ■o'X.V^ho

(2) 3^|^T38%##

(3) #&, GE^6^C@'y V ^ x# ( p- ii ) ^K

G EtiiOEBSIIHb -y *-r a Btc ^tjk Lfto

(4) w;mTa@M*#K:mw7t^v i>^^m!K'X6/xmy7xhz)#m^fL7to



1•1 GEtt! lt-y ^ ~t a |#7C

( m%day )

(### 
(##:#

) ( m/day ) 
) t/ day )

280,000 
30 Xa 35 
84,000 X a 98,000 

120 X a 140

^ # 
# #

3a.

loool p-ll
'S / -f- -y ij 3 — x (57 '=&/!/%)„ V Jj — tK — 1

(43 ^

=J y v* y b #ja
?L# o.os f ^ ^ -

0.024 f 3: 3 ^ 0.095 f (D# 6 L^: % O

ill (^rn^rniatm)
(#i
(#

( m2 )

( atm)
( atm)
(C)
(KWH/m ) 
(KWH/m') 
(KWH/t )

7250
1 (abs) 
0.35 (abs) 

25
0.0530
0.177

124

35%mm^m
5100

1 (abs)
0.1 (abs)

25
0.169
0.483

338

fta

(1)

(2)

(6) & t <b ^bfto

-32-



n—-X

0.315
0.116— h D-kVI/D —-X

0.0100.038

0.0320.225
0.00046 0.00012

0.00090.0018

// (d7"M( 0.13 f* ))
GE(DP-ll,-0.015j«y V — h

0.0150.162

0.325 0.044

0.662 0.128
PEG— 7 —vv-A

0.315

—.X

0.116— h □ -fey'l/ □ ----.X

0.0065

0.006# y ixxyixy ^ i%— h

0.015

0.128

0.032

0.109 0.00012

0.0009*°yy^y h
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m # #
iS ill ^ #% PX") Px,

A B °c Pa Pb /P = IS x.

@##(°7'#(0.5 f) 22 2.8* 0.06* 47* *X 105 cd/ai

// (p7*M(0.13/i ) 22 10.6* 0.31* 34* *X 105 ci/cd

*#— V-^^xx 30 11 12
4 100 110 5.8

^V i/yN 30 2.8 25.4
100 12 14.1

-fe/va—X 30 14 37.2
100 37 25.8
30 1.4 74

100 8.7 51
^V^XX-TXX^X—h 30 1.4 74

100 8.7 51

K 40 71.5 C-to-S3SE
%#d^V^xx 20 16.8 0.162 104 cf *©Sf8.H2E

(~ 0.06 33zK V jlxtvv 35 2 IR 7° 7 x 1
-\V 7 A— / ^ x xV^x 30 230 590 0.39

*° V t}—■$?%■'— h 30 67 3.6 19

T7py 30 62 1.4 44
zh°V xf'-xx 30 35 2.3 15

H^x B 30 34 0.084 400
'M h x 30 17 0.16 110

zKV y y it kf—/y 30 1.8 0.0065 280
zh°V xf-yxfw 7 x— h 25 1.0 0.006 170

#fbzk# —SS#
PEG—^7zc7—z^A 220 1.65 133
-X1J =7 X 8400 250 34
PEG— ^7 ^.7 “7V A 4100 1.65 2500
xV px 12500 250 50
g^@^V7y fb I^VfX*^ 23 m^o.i SCFD/ft2 70*

P<Q#1aLd ( ) • cm/cd' S • mHg
C^rO# ]
^ ^ V 7' 1 X ^?L ® ## -k ^ o — ^

( jM"?lF<D ts '^"-ii ^ (ccZcm • see- at m) N2 • 2.7 8X1 0 —1~2.5 4 X1 0-4
#### 0.92-0.82

( "7 V 7' h ^ )

co:Hz 50:50 0##
EEZ) ,PSi B 'M , P/i2 day co% ( PHa/Pco

4 0 50 3.1X 1 0-2 3.1 3 1.2 7 1.5
63 50 4.6X 1 0 - 2 3.6 3 3.0 61.6
84 50 6.8X 1 0-2 4.4 21.8 5 4.1
8 0 100 1 2.8 X 1 0 - 2 3.8 2 5.3
83 100 8 9.0X 1 0 —2 3.1 312 44
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E^]^ -f y f- ED## E^Ke

I XIIIl
f1^

X
"7

4X1-

j i

ti
-□

®

-a

n

ko-

r-i-ijv L.—Y~1—I

I n
Til__

I~7 'f Vtx^ —

1}

|g 2 - 1 - 1 Z ^ V !> A

Permasep

|g 2 ' 1 - 2 "Permasep"
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#2-1-3

A - B
fOAO

'
S.1J
PSi

mm
°c

m *
1J 3, h/y
ft2.hr

m
g^ErVl/— ---cm. S . 
atm

##
A - B #6 (DA®##, E % 

PSi
mm

°C
m a
'J y
f t2-hr

mmm
g
cm. S. 

atm
## aft

H2-CH4 G17A 31 10 -80 0.8 6 He-€H4 G23 3 4.0 100 Lab 2 8.4 5 5.8 8.5
3 3.5 50 Lab 2.7 6.0 6 G19 0.6 1 0 // 5 4.0 1060 1.1 2.0
33 50 64 4.3 N2-CH4 G19 4 8.0 50 // 15.2 5 9.2 1.2
35 5 0 60 4.0 4 9.0 100 // 2 9.4 5 7.7 1.0 5
4 4.5 50 60 4.3 4 8.0 100 // 29.6 5 8.1 1.13 1.4 6
48 50 -80 1.1 2 4 9.0 20 0 zz 7 2.0 7 0.6 1.0 6 1.3 0

G17B 0.5 5 50 Lab 13.3 5 2.4 3.0 7.3 O2 N2 G17A 16.0 50 zz 1 4.5 5 6.9 1.1 3
0.3 5 50 59 15.7 6 1.5 3.5 12.3 ppm
0.3 4 150 5 9 6 4.4 8 4.2 4.4 SO2 N2 G23 670—820 200 zz 1 2.4 12.2 5.2
0.41 215 58 10 6.2 9 6.9 4.1 540V600 200 zz 1 5.1 1 4.8 13.8

2 6.5 5 0 Lab 4 3.0 1 6 8.5 4.5 520V700 20 0 zz 16.1 1 5.9 1 0.4
2 6.4 50 58 5 4.0 21 1.8 5.5 18500 200 zz 12.8 1 3.1 7.1
8 4.0 50 La b 9 0.6 35 5 4.9 5 70—7 70 30 0 zz 2 0.1 13.1 9.5
8 0.0 50 57 15 5.6 610 8.2 7 7 0—970 300 zz 2 0.3 1 3.3 9.1
7 9.4 150 6 1 493 645 7.2 1580&oo 30 0 zz 2 3.5 1 5.4 1 1.8

G18 41.6 100 Lab 4 1.8 8 2.0 1 1.4 14200 370 zz 3 0.2 16.0 15.2
G22 0.4 9 300 57 7 2.6 4 7.4 8.6 13.4 9 5 0—1250 400 zz 2 9.1 1 4.3 9.1

0.6 0 100 57 18.0 3 5.3 5.7 1 5.8 128°1°T900 400 // 3 3.7 16.1 15.2
2 1.5 100 57 5 3.4 10 4.8 9.1 9 3 0—1150 50 0 zz 3 8.5 1 5.1 10.3
3 4.0 100 57 7 9.0 1 5 4.8 1 0.5 G19 7500 10 zz 56 1100 1.4
8 2.5 40 55 6 6.2 3 2 4.0 8.8 G23 200 300 zz 2 5.8 16.6 9.0

G23 0.6 600 Lab 7 5.5 2 4.7 1 0.0 240 450 zz 4 3.3 1 8.9 10.4
0.7 4 15 Lab 4 5.3 21.4 9.2 240 60 0 zz 6 5.4 21.4 1 0.2

Lab : 2 4 €
: N2: 83,88, Og: 5. 9, oOg: 10.2, 8 0g: 0.02^



1-1-2

1974- 1985

1986 — 1990
} /js#/ 7 ^ h K z

1991 — 1995

1996 - 2000

##-zk#Oj#KZ 6##a&<DKt@iK&:b^/6& 6K^:5 Z 6##

4)OT&

■H/#* & -2) o

1-1-3 $#m#( )

......  ^^&^#(/j\m#Td:Bmm)

.......

zk#^#fk ....... A#^^^=f^#W(zK<z)i#L3#c##)

zk^^# ....... e@(DzK#|g!Rmm

....... *^^)

...... ##R5ikNm

1-1-4

(1)

^ : mm. mfkL^mf-6

(#^)##-182.9C, M#-195.8"C 

#^a : 5 1% 7,981,000,000 m ( 11,401,000 ton )

m m: #^r, mm, g#%Am, ib#zmm

# Bf:##&##3sK(98—99.8%)

(99.9-99.99%)

m Br : 4:#,###, #^e@T

(2) 01 # &

^ &: Pressure Swi-

ng Adsorpt ion (PSA)j£<hS t>ti h o

^mu.c.c. h v ^ ^ i
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# B#fW5 1 )

m Bf: gm<D= h

3%±]9 l^###mAKZ^Ta/Fi&

1-1-5

- zk#®####^:#^ fb^zK^ ^ ^ %X#±6o

- 2 #/###

1-2-1

#^9-#^###^^-$^ &6ais < z)^^n ^

fLT^zto #^f#^m^T^#^B^6L;t#m:d:1960%l#K^:Sz)^m^fbTW6o ^

6A#
7 $ y n .=. ^ y — .x =f- 1/ > +x 7 w -< ;/ -t? ;y, -?a->*%M

■yjyif^-fe^B-^i^ — x =J- u y -\-3L jv ^i. y y

,-h° y V U # 'S — ?, J- u 'S -\-x J- jv *< 'y -g y

'J 7 ^ F — y u y +x jv ■< y ^ y

7° 'J i < K — 'y x y +T *r's

7° 'J if f n V K > — y' x y +7 ;u ^ y

— 38 —



*2-i-4

# # #

%( # #

A B AO m m Ay/ ##
wt -% 1C oA/B n? hr

-k vk n — x 7jC rnyy—Vk 45 80 8.5 1.9 5
// y y y '— vi/ 3 9.5 60 5.1 3.1

// zk /fyy'h/v'-Tk 12 80 20 3.7

-k n /n X zk u // 60 1 5.6 0.7

y° V J: f- X X -< X 4: X yy y^vk 6 0.5 42 11.9 0.3
// // // // 60 7.2 2.1

// // y—Vx 5 0 45 13.3 0.5 9

// // // // 35 17.2 0.29

V/ xy p/xyyx // 5 6 5.5 0.1 100 ju

*° v yxyy.— h + -kvv a—x // // // 60 1 1 0.3 2 20/!

u ^ r // ^S-Vr/ 0.8 5 0.0 2 25 JU

#?L@ "770X12^ + ^ b n^;i/ a —=yyx 72 25 4 2.6 5
y= V ^vkk'n V Kxyyx h

( y y 7 h$92%) 3: y y — Vk ^yx 21 25 8 1.1 0

ji y y — vi/ xy p/\yyx 3 0.5 25 1 6.8 1.1 0

7'o/<y ^ vk Xy n-'xyyx 2 0.0 25 24 0.5 0

/f yyn/y—Vk xy o-^yy x 33 25 1 3 0.40

7' y y — /k xy p ^tv 10 25 2 35 0.3 0

zk 7°P/V ’—Vk 2 8.2 25 6.4 1.7 0

zk /^yy'p/s/'—vk 12.2 25 8.9 0.8 5

zk sec-7^y-vk 32 25 13 1.1 5

zk ThykKpyyx 5.9 25 8.5 0.3 0

zk k—yyy—vk 1 1.8 25 4 1 0.35

zk yy-yyx 18.4 25 18.1 1.3 3

#?L® (Saref lon)12/z + zk yy^yx 18.4 25 12 0.4 5
tf^vktio i; Kxyyy h

zk(^77h$41%) k°i; yx 57 25 5.6 0.6 0

zk 5 1 25 31 1.8 0

zk yyyhx%Vk=Z —Vk 87 25 7.1 0.4 0
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x

o-

1. ■kJl' 2. Ip. 3. 4. n Ml* 9.35%

6, H'}-: '!• y '/ 7. -J •» 7 8. Ml.lltfftIR
v.sMi

Pervaixiratiun iS

tii 10

?00

E

i too

%«?l

0

0[, : the r mope rvapnr.itinn <7)(JV,*!ilV" b';'!1)'
(©) MeWWitilW'C. (O) Mvc

(4 ) : pervaporatian
IP : ;|' V 7 v (l; X /• u- y -I b'-~ n- b* u *J I' y '/ 7 7 h

I'ervitpittiilion th ThcrmopervaporaMon 

SOll.to

El 2 • 1 • 3

1-2-2

(1)

x4# r (Pervaporation & )

l

)

)

(Perstraction & )

X IH^>^ (Perstraction XS Hydraulic Permeation)

(2)

(3) - y h

5
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i-2-3 st-e-f6i$ei:©j:biR 

awsitoftfi

(1) m @ S(M) 8ffi§6fiK. WSiiEVx gSHb

css?)

#M*8»ll#gS:SU <#

(2) S-MW Sib® ( #0f) xifSEv^

(mm) $***--#«*<?fr£p, #m©a#,

)

(3) a Hi S SK*5 i ixg tt©£-i£©5Ei!&tti±4>* Wc
(4) IRftfS fSttE, tn-=.7--v-7'tSSK Stett® 4R#^'445'@IS'C4) i),

SSSX teA-fb6i4#3EU. Xli^ * M'DyiSLtinJj:, ^ f A, 

7)* i? > >^S©PS:5E^©^a0T^^S) -Bo

1-2-4

(l) SiSSUbife
(Pervaporation)

###-#-# a-#

Efi

---- 0
3r-v D -)r— ^

jiii ^7

%

(2)
(Perstraction)

###

0)
(Hydraulic Permeation-Reverse Osmosis)

W8

/ / y / / / s' /
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1-2-5

3:^ ^ < # L^4 ^ T 6o #####^# (

##<bzk. ##. ^m#^m

\

— 42 —



2$ IS

u-cfFm-t

v f -<b ^fL6o ®

6 ^ ^ K z ^ -cgijM^^i^ c®^m# 6 <: ^

M :#

Q B : R ±

A:

o : ##

p :

E12-2-1

M

A6 K7
B

/_
(0)
V.

M

Af)
XP:B
">

(1) (2) (3)

1 /f d" y 35

(1) S^iiS^I

NaCI Na, HPO« NaCI

C I C 1 C I 0

©
Na*

t

•H*

I

•Na* ©

HCI Na, PO, HCI

2-2-2 Z 6

KNO,

A C | A

©cr-i.

I
KOI

•K*

NO,"

NaCI

C t A
-Na*

or ©

NaNO,
t

KCI

C: **-*y$gug 
A:7=^y%»R

2-2-3 mma##KZ6

Na3P04+HCl 
->N a 2 HPO 4 +N aC 1

KCl+NaNOs 
KNOs+NaCl 
2NaCl+Ca(0H)2 

»2NaOH+CaCl2
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EI2 - 2-

Jt !0 > %#&K X bMlfc't &M <h T W * V %JttlJ?tl[n}$t't & 7” O -k x

^&o #mibKam^mme(D[R]±^^a6^fLT^6o

t$,*atiJ:(/ 35 ft*

©
Hsor-

is^kiiim
C | N
+h* 1/ *

<»-fLS0;
Ac"-j-

1 f

NaHSO, 
C | A

-Na*

hso;
©

H| SOj JKl H,SO,

NaOH H,SO«

1
1

_ ! -Na* -H* j -

®soi--j- 1
_j

__ S0j“4-

1i
1 f 1 ,
Na,S0« Na,S0.

Na*

0

C:A^^y^RR 
A: Taf/SftH 
N: +tt£?lR

C: * *•*•✓£#« 
A: T**y$AUi 
B: ttfcW

E 2 2 - 4 mmm#^7'n E12 - 2 - s

Na C1+H 2 CHNa OH+HC 1
Na 2 SO 4+2H 2O+2Na0H+H2S04
CH 3COONa +H2 O^CHaCOOH+NaOH

(2) USES

(4) (mi2 - 2 - 6 )h v

m7C = #<bK Z ( El 2 - 2 - 7 ) . f 7 x##K^U-6m^jS7C ( El 2 - 2 - 8 ) . df

EI2 - 2- 9

(EI2 - 2 ° 1 o )o

El 2 - 2 - 6 4 ^
iioii

fm r'sxmx

Ffl H ,0—2e_ 2CH,=CHCN F4

2H*~

+2e*+2H*

ti 1/20 ,+2H* NC(CH,)«CN S

Fa m n F2» m «i'

EI2 - 2 - 7
(77 zK — h y jv

)
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UO, C12 + 2H c 1 + 2H++ 2 1 
UCI4+2H3 0

r—r

L J.

as @ $t)

z6

mu
\sa

8
zSim ( ? 7 xm#m
7E )

h,so<

"

0,
t A

H,

Nal
-so!"

•NaOH

-©

NajSO«
Q:
A: 7a*v%lft8t

9 #0 f h V !> A O

(ac«) (»iaiM?«)

32-210

1*
(M2 KttWtl)

z &#ia

(3)

HCM ^ 1/-;;^^##^ A#^fz < £. h 1t7F~f % © t LTB B ^S^bTto

4 x ^ 4)3#^ -t: o x ^ t)fL6o L##—###%^ ^"Cd:4^-

-to#6 L-c, % x#©4 x^c## r7 /f xj

x^ LO^xf

-Wra ^ 6 K Z ^ (D^#% ( #^K Z ^ -ca#m# ) %m5 L7t#t

"< x y K##i"6 6ds-C#6o y ^ ^ A

#6, ^7 K ^ yo^^oatf-d-Xt V X#, x% x % ^OT x, ^ ^K

T X ^ - T ^ ^
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Liquid Membrane

Solvent
Surfactants
Additives

Surfactant

Hydrophobic Hydrophilic

Phenol Reaction
Inside Droplets
Phenol + NaOH

Sodium Phetiolate 
(Non Permeable)

H20 + ’

Aqueous Feed Outside 
(Continuous Phase)

g|2 - 2 - 1 1

\

-- - lusracianr
—............. .......... ...

UyVrerheVte-lpreraebt lie

nun lmuia

Must urmiacs

sqwous warn
warn coNiaiuDB

|g 2 - 2 - 12 Z 6T X4&

■* ]) 7 CDflJ(Cid:> D A LX if± 7 < y > MKM LX =¥ y A {tFa t) F ^

KW:^ 7^ h ^ ^ ^ a 7 4 F^KA

AT#. AZA^^ %#SA

bilXV^&o

fi&o
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J&
dc

M
m

&
K

m
a#

 (m
s/l

)

EI2 - 2 - 1 3

A

A a$mm~~

_& a___ _ .
-----C0(NH,), + H,0 - 2NH,+H,S0,

C0.+ 2NH,____

m2 - 2 - 14
7tA%^

2 - 3 V f -

emff^rL^6o

2-3-1 ##%&##

^ m 3$K#m^6o
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(

()

1 5 V T ^ ^
[57

2-2-16

El 2 - 2 - 17 7 o - g|

# #& # j%

mcosa *" * #

GS {t CiHi, Oj pdcif-cuci,
" 7-t: h y CjH«, O, PdCl.-CuCl,
% m CHjCHO, Of co t tzk Mg

ftA'&s- A'ft m B CHaOH, CO HI t RhCl, 0*8%
± + y? p 9 
•%• — ~y a y

1,2-^f P 
p *-9 V C,H«, 0„ HC1 CuC!,-CuCl

■'> >f K p * — 
i vf

n-zf+frT 
/VTt: K CfH«, CO, H, [(C«Hs)iP]tRh(CO)Cl <0*SE
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t) mf ^ 6^T# 60

A#:^KW:^ #.(D Z $ "T ^ (0%%^#9#^fLl:W6o

(1) -k/^D—

(2) <H (D^#^##(Dfb#oq<O^J^^ ^ T A

(3) #Tg# V ^ T A ( ###&, Azmgg )

(4) BS^ —(C £ & E^ffi3EB®T£h$Ts> ^ t a 

3*1 MMKitS

(i)

T^yy^a —7—7"--t=Klc»Z^^3—6#"o <D Z $ B

K#WTW<L6KZi)^ (:$

^j^##g6m^mmm^mA^t)'yr^^eom(igi2'3 - i). 

1^2 - 3 - 2 L

T#$ ( g| 2 - 3 - 3 ) 6fLZW6o

0 2-3* ixlSfuf <h



— OS —

°9i/l%.c. O##

°9^% % %if & > % BE## '? ^ ar#/y ^

###q^@ z -

°9#%n%=
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2 • 3 • 1 Enzyme Immo
bilized Membranes

Membrane
materials

Method of 
Enzyme Imm
obilization

Enzyme

Cellulose paper 4- 
glutaldehyde crosslinking peroxydase

Azide derivatives 
of Colagen

peptide
method

L-glutamic acid 
dehydrogenase

Colagen physical
adsorption lysozyme

n electrolytic
method

invertase
urease

nitrocellulose inclusion
glucose oxydase
peroxydase
aminoacylase

Collodion 4- bis- 
diazobenzidine crosslinking papain

Cellophane-f
glutaldehyde

u
uric acid oxydase
lactase
trypsin

diazonium deriva
tives of nylon(tube) diazo method trypsin

diazonium deriva
tives of polyamino 
stylene (tube)

n y9-fructo
furanosidase

3 - 3

2 ' 3 - 5<DZ $ 6, ##(DMn( ^ #fb#7C^

=4r? v momfkmTcKKL-rmf ^
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m 2 - 3 - 9

electron
donor Photo sensi

tive electron

HI 2 • 3 • 7 Photo - induced
energy transfer through mem
brane

AAAAAAr
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%# ^ ^ ^ v 7:
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kv (D)

(•)

$

N* /P Mg
CC) (B)

P"-Mm" x

P’-Mn"

(A)
P-Mn"

P’-Mn *

— 0» + H (HiO.^S’O)
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aq.pHSI2 gAzU&ffl

2 - 3

aq. pH 5 7

Lt^3 & ^ 6 5 $ o

3 • 4 n-fe x if —
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• mzm . st % @5£tkr£
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' NH, !7+*t yYHE
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' t po^Xif/Hr/UD-X, 

to/'X
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—
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y x K 7 A/# y -+.X7 r *--tf,
7 A/3 — .X d- + X y •—-tf o,he
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3 7 -yx nadh»%m%E

3 1/^fO-w 3 l/^fn-4/t#X/-
-tf

3 7-yx Oa HE

* JB K y / ^—tf 3 7 -yx pHffi**7XHE(7D-Sl)

— 55 —



y -9"

M % 4k & mm#® h m it m % m m £ *

Midwest Researich

Institure
« A SO 3 V y x^x 7 —-t* %% y >v B 6 —

Leed and Northrup 

Co.,

? a> 3 — .x ^Zz3-XEg<bSS

- % * Ampe rometric7 9 > - *
7"a. 3 —

+ y a. 3 > ^ —if

•y » 7 0 — ^
-f y ^ w ^ — t’-f- ^ °

7—k* + ^Ovs—>*©ffc§£^5

Ye 1lw Springs 

Instrument Co.,

^ TV 3 — .X

^’A.^yvjyv

r t
B 6 Amperometr icii 7 ? Y — * ^7; h-A@?ib^S

zi \s u — yv
3 U-X-jr n - A-ggfk##

+ 3IZX-f D—/VXXT 7—tf

Ovens—111 i no i se

Inc.,

E *. 9 V 7 — -k*
£?l®

7 7V 5

7 y •*-=•

7^

?

-

/ A» 3 - X ^A»3-^eg<tiws

* ') x v 9 ^g£SK K & K it 7k JR » * 7 - -tr 3 7 - y y Ampe rometric

(5) ^

& <D"C& ^ f- —<LRCtg)6o

&5o

SS (S§ ) -k^ -9-—(D#(D#^K##(D%^:bi) KR# ( or £/lJM ) ^ IHae Lti" < 0 — Jj

## ( L"C* ^ 7 - '7 ^o

L-cm
memo

Kz^TM'$fL^aom&^a&6#T#&o 
immfbzkmzk^K#L'T, ##Kzi)^mf602^mmm#T#mf6o 
^ O y V >/^L ^ y K h D ^°x (HCG ) O Z $ y

T^6o

(3) #-kx-9--(D##^^#^

#-c ^-9--o##a%om i>

56



(1) Iri/SIE

(2) ####,

o)

% L < L"C %(D I $ ^ bfL6o

(1)

X^izh 7t#>> V^> t>^V^ K¥ h b b iSA. ^ V^o

(4) ||-fe ^ if '-(DJfo^frWf’

6^6 z $ K. m-t

) %<!:-c&ao

#-t LT@a6-Cg#^#:@^^36T^6o L^L^z)^# ( or #-k )

#) 5 $ o

57



d ^

cn
00

g & AH’ fH
© •-* 3 3 3 3 0 d © #

% E 9b Mr r © fll oV %n r its d x-
& # P^ 9b 50 3 to S' % E %ir % S' E 0 H H 3$ & Ms- & UJ
E 0 01 pi 0 O its o 9b 5-v W m m 0 6 A Ml > |S 5? y M

d 4- /X * o )# # . Ms- 3 Mm 4 V r % @r 4
9b Sr 01 Or # # W /-X e>s H X v % "ttT 0 9b *
S 9b y 0 # % 9b Mi I | d d W?

S S3 # $1 # 4 4 % V V flfi % E- §K
9b 3 5* H ; ; Vv E rv Mr #3r

isa M # ti- e>j d > o U o 0 0 0 to\ y u d y (nft
r i+! % i © D ; rv rv iW g l e>i &* m

F^ A ra$ mS 0 S' S' 3 IB d j^n 0C o as cffl
9b

to

42>
to

t=h id- 3
rv o p^ r y 3 Fft %

^s! n BR © HF % H+
5?
m

5 #
rv © ii r ra> fll S'
#3r r d gyi 9b ffl- o *
9b 8G d % # 0 E

0 S m Sr 9b ' 3 g E
E 0 E 9b rv E % rv r

9b s Sr * M- 3
&
#

%

S'

cv
%

*
E

© Cu mmulative Plant Capacity (10 m/b )

w
p^

4-

CM
V>
O

O to

y “7®
H

v- rv
^ dui Ml

V

#E
tP

E

0
d

5?

H
AP
0
3
R
?s-

E
S
H
>
X
%,

0

$k

o
E

0
E
o

n
0
-B-

*
5?

rv
r
d

o
#

d

O'
iy

0i H
3m Mi
« :

i-< s
0 -
fto to
M w
:;

^ E3
W" ^r S
' S
* ^
Si ^
0 #
U1 ^
} 01

3„
K g

^ 0. 
# K

d
^ —I
&j to
0 o

# 1$
m m

m-
m
0
H

H

n
5S-
>+

E
y.
\r
to
o
o
o
#

ti

ll E
0 d 
^ 1$

E

MS' 0 # E §■ m 3
d r Pt*

> z # d %
p^ r * m

% 5 Dt d m 5
cx ep i—i % m rv
0 d (O i—i ; 3
d S' <i to 0 &)

9b
d

)N"
#

O) E L_
7^ 0 o im rv

?? o -t 5?
# 00 n

9b r 1
% © d 4
# # )W" m
m cv . \r E nff
rv d o o 0
>> 0 o (nfp eS
0 H+ 0 8 9b

4X
1=3

I
to

rv tS

# #
$ ©
zt 5l
© a
51 ^
a tis

©>
tts



® ED&

^ ^ 6#< ^ ^3cs

^:/0##N:Ka^2:J^3fLaK^#3E

SK^C^o ^#^^###^^60

EI2.4.3 EDomm

(2) W # #

® Ro m

(i) ^#*%#g(Rj); ^/uzko$6mKa9 7$ ^±, #*#zkfkKa 99.596 J^±o 

(iD zKm^m'mcFR); ^zk^hKam^#^

fr AslkK-ti. l 0£/n? . D. atm J^_h. MikK^t 5^/m2. D. atm ti._h o

(IID #E%fke(-mfg); ##^K§##U^

Jv 0#B$^fb JVJvo=(t/to) -m^o.0 3

w mmme; #mmam#6LT#mc^#mo.5ppmm_ko

® ED#

— 59 —



5% a 0.9J^l±o

(ii)

i) o&% 4 (n.o^)J^To
(iio 4^/o^j^±

W 0.2%rn#mj^To

(s) ^ m #

® Rom##

e) : (mzke-^m^^e) : ^

##%## (me-»#ge) : ^toze 

(_L) o - 7 ^ ^ e

^ tifc£ b'fc^t&'foti&o

Ro m-r

#2.4.1 Romm#^^

rg g A PAM CAM
@ 7k % m ±

m ±
mm ph 4~1 0 4~7.5
-^T V T## ±

A(Cl2K# ±
fp m

# # i^i

v T ^ PM 7):&

^O2#oR0#6 L-TO##3r jt#-f 6 6 ^<D#K—6o

A A

A ( £lnf, D, atm)-*-iS$tii

^ M# O
— O.l — l.O# Nad TOT—-t-(D#W:3.5^Na01(DT—^ 
▲ • : CAM ■ : PAm

EI2 . 4 . 4 R 0 # # #

— 60 —



Rj ^El2.4.4<Dm () T& 3o y h

# O RO fR] L X ho

2.4.2 R0#KB#i"6^:#

# * . #  R ig 45 %

1 Ang Makromo 1 - Chem- 40,465(' 74)

2 7 A--7 y —A-y-A-n —( NS-2 0 0 ) North Star PB 2 48,6 7 0 (Feb- '75)

3 m-7xxi%x-Ar(x+7^A/2.T{ F*-^# " 2 5 3,1 9 3 (Nov.'75)

4 -bA-n—XT-b ^onr^iJl^-fOE'iJ^A^ Chemical Systems DT 26 1 9,2 4 9 (NsV- '76)

5 X. Ay * x i t P P 0 G- E- Co PB 2 18,1 62 (Dec. '72)

6 .-h" y -i i F '/ £’ a □ x A- 8 MichaeIs st a 1 OSW- R-&D- R- No l 49 (' 75)

7 * y x A* x #?[%#+*"') xfi/y^( i y + TD 1 (NS-l 0 0 ) North Star J. A P- S- 2 0 , 3 0 3 ('76) .

8 Du Pont USP 3,9 5 4,6 0 7 (Moy '76)

9 -b a a — x y -b -r — h Eastman Kodak DT 2,342,226 (Mar '74)

10 Boyer AG- BE 8 4 9,0 99 ( Jun '77)

11 PAN$?L#±-C4-l:'=A/L'V^y(D7'7X?g^ aa-ft# DT 2,6 4 9,5 4 3 (May '77)

12 *• y N -7 i Pi i P US A### USP 3,8 1 6,3 0 3 ( Jun '74)

13 * h If x fsam# J 4 " 9,1 1 5,08 4 (Nov- '74)

14 X G7O t K y XEDA+I PC(PA-3 0 0 ) UO P miBamzkfmmam: -191 (' ? 7&%)

15 4 Eft-kw n — x h IJXXXA K- C- Channabasappa 5th Int- Symp- Fresh Water 4, 267(' 76)

16 y xA-*x#?L%#+ ^ y x y x x d < x+ i pc ( pa-i oo ) " "

17 ^vxA/^x#?i%[p@*+7 7y^#%em Albany Int.Co. @mK#*mgm6m-22i('773c3c) mama-#.
7 y » V x

18 X A* X it V 7*7 IJ — A- 7 A- 7 — A- Envirogenics « n—2 29 « #m, iEPH,

19 ^ y x^i/x< ( x+ o ? i Membrane Sys Inc. " 11 —23 5 " (SE^FR

20 dty-4xxd(f/ox(PBIL) it A. Abe or " D-311 «

21 C A ? 1/ >- P Hydranautics " H-367 • »
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-SOaH < 1 -N(CHj)j OH >13
-POaHz pKi 2-3 - N(C«H.OH) 

(CH,)«OH >13
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-COOH 4 — 6 -NH- 7-9
-<Z>-OH 9-10 "dy-NHa 5 — 6
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"5 i^L ~X. W <?> o
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2.4.4

s

£
m a $ m m

i

#
9 ?
(mm)

(El)
%*8*
(meq/g) (%> {Q 'em2) m m . (kg/cm*)-

z-t-t-ff ' X£3) (£4) - <£7)

% CL -25T HHf >K * 0.15-0.17 1.5-1.8 25-35 2.2—3.0 0.98 < 3-5

tlj CH —45T ... N». * 0.15-0.17 1.8-2.3 25-35 1.8-2.5 - 0.98< 3-5

. @ C66 - 5 T ». ». 0.13-0.18 2.2-2.6 35-45 l.i-1.7 0.98< 2-4

, m AV -4 T " *>n 0.14-0.16 1.5-2.0 20-30 2.7—3.5./ 0.98< 6-7

~w AF - 4T '''• ■ V "4f ■ ■ ' ! > ■ 0.15-0.20 1.6-2.5 25-35 1.8-2.3- ' O.S8< ’1 6:-7 -
; AF5 -4 T 0.15-0.20 1.8-2.5 30-40 2.5-3.2 v. 0.98< * " 3-5

. ACH-45T *.. 0.14-0.20 1.3-2.0 20-35 2.0-2.7 0.98< 4 — €

M
-feU-; *;>..;../• " ■ rE4) “ (£8)

. $n CM V ,ps 4 *>& w 0.11-0.15 1.5-1.8 - 18-20 2.0-3.5 0.91 < , 3 — 5

=f- AMY w*>m 0.11-0.15 2.0-2.3 18-20 2.0—3.5 0.93 < 3-5

#
A S V 0.11-0.15 2.0-2.3 18-20 3.0-4.5 0.95 < 3-5
DMV » 0.13-0.17 3-5

'Tv’f I* • ■/ ? X (£5) (£9)
J& CK-1 PS4 *>8S & . 0.23 3.3
it CK-2 » i 0.23 3.3
A K —101 « w 0.21 3.8-4.0 0.99 < 6.8
I CA- 1 'BU + >« 0.23 2.0
S CA- 2 ® 0.21 2.3
m A-101 a *r 0.21 1.9-2.1 0.99 < 8.7

A-201 * » 0.21 2.2—2.5 0.99 < 8.2

= m -X— U . y ^ X (£4) (£10) (£12) .
m it XYC-30 ®4 *>® 0.40±0.03 2.0-2.5 28-35 6.0-8.0 0.9 < 60-100
# XYA-51 ®4*>® ' 0.40 + 0.03 1.0-2.0 35-40 4.0—6.0 0.9 < 50-80

+ T 1 > (it 2) (£6) (£11)
§ 61CZL386 f% 4+>® w 0.6 2.7 40 11 0.94 8
5 61 AZL386 • « 0.6 2.7 46 11 0.92 8

g 103 P Z L 386 mi * >® * 0.6 1.8 46 12 0.95 10
103QZL386 • * 0.63 2.1 36 9 0.97 10.8

El ) A*#8. 2 i meq/dry gram resin 3 ! tWmhtz ')<0 5f*4' 4 1 U.5N-NaCl >f 5.1 tiW.AXft**)* 6)0.1
N-NaCl 4’ 7 i"o.5N-NaCl;fc>!t<7>«fc;irri:.t 6 8 ) O.SN-NaCl/LON-NaClRttt^ >) 9 ) O.lN-NaCl/O.OlN-NaCl Kl£(£j: ')

10) ().5N*NaCl/0.25N-NaClR1£tit J: ') 11) 0.1 N-NaCliSift^^XiSPri: J: & 12) 01%*%

(iiD

- y ( Tu )

< 7 ^ (s w) (n ? )

6 ^m2.4.5#omDT#)6o^ j)0#m#^HF>8W>TU 6

i? (Dazk#&&: i j? ozk[sHR#^±(DmK/J^

^ & o —^ BO^#K#^'f-6zk(D8 8 #^@ < ±6
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2.4.5 RO'^v5’^-- ^ Iff ia £ '14

~~~ " -_# ja
# e '—-—^ TUI S WI HFI

i) S«3 i>KB# (rf/rf) 7 0 8 0 0 6 0 0 0

2) KB#Si)®*»(m-/m8D)
( 2 5°C 3 OJj?/fflf)

0.6 0.6 0.2

3 ) ##^ jP ^Zkm (m8/m8D) 4 2 4 8 0 12 0 0

'—/oS-i

M@Tf <10 1 0 — 3 0 1 0—8 0

5 ) Bj (rc=l096) 9 6—9 8 0005?toO
i 9 6—9 8

( r (<=7 5%) 9 0<

6) (cm/sec) 1 0 0 — 5 0 0 2 5 — 5 0 0.5

7) ^ a. — ^ p^EE^R (.^9/cm)
aP=Pf —P b

2 — 3 3 — 6 0.2 —0.3

!)Mfs* m k X X /J^

// ^ & X X /Jn

9)

7°l/74^^— (At)

x h \y~-jr —

1 0 —

mmmmm

5 — 10

{^K±#6 3 #^:(D#^Kow-C(D#A;|g)^7i\To
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& % &d\ 3 ^ h <^60 #cTBO-t^ =, t

Iff MS 3 -x b <0 lES Ib^M Lftt — f^'y^-r^t Lx <dMM ^ #MSj& (DMae&'J&W t

t ^T^6o —

M mmm^o-k^oy^bemm-u

Mzk BIJ % ^i§#T
£Szk
##zk

07D-^i^y7^ *?fLTW6o ^

— 66 —



&$@<!:f a#m^3fi&o ##K*

(4) # #
(I) ^= \/ =u — yv / — fj — ^ ^iWL ^ — ^7 —

B##.##ABO#4= - 6^#/ - *-o V ^ I 6o

2 . 4 . 6 ROjUI'^v''3- — / — fj — Jt^Zf ^SiWi ^ — ^7 —

BO -E 's'a. —yv # #

7* -i -fc yv o y V — y OA o
o TU

^ A o TU PBIL

m i/ o 8W OA o
m#$s# o HE //

5JIISSWSI (O) (TU ) o
o TU o

Abcor Inc (USA) o TU OA o
Ajax Inti. Corp (USA) 8W o
Culligan Inti. Co (USA) o sw OA o
Dow Cnem- Co (USA) o HE OA

Du Pont (USA) o HE P Am

Envirogenics (USA) o TU. SW OA o
U. 0. P. (USA) O ■ 8W OA o
Hydronautics (USA) o TU OA o
Osmonics (USA) o 8W // o
POI (UK) o TU o

TU HF
SW o
8W o

#### HF o
#m77i> P7- HE TU o

g# -7 -4 ? u-y-^^is^ HF o
B&mrpm TU o

o
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HF SW

TU SW

^ ^ ^7 y

(2) '~y =L. — 71/ (7) .X y y

(I) BO

Du Pout, Dow Chera UOP • jK B^lUlIn — x-<y y

#2.4.7 PDBMA8DP BO Permeator

^ a - E ^ # #
# # # V 7 ^ F

y < y E E E

* m 4 in. B—9 8 in. B—9 4in. B-10 8in. B— 10
ft# (cm^xmL ) 12.3X120 2 4.2X 12 2 14X120

a*# FB(m»/D) 1 5.9 5 3.0 5.7 min 1 8.9

i£B*S aj (56) min 9 0 min 9 0 min 9 8.7 min 9 8.7

E J] (&/ei) 28 28 56 56
Na.C^mgE (ppm) 1500 1500 3 0,0 0 0 3 0,0 0 0
m mcc) 25 25 25 25

rcW 75 75 30 30

^ m Cc) 0—3 5 0—3 5 0—3 0 0—3 0

■C£„*S(ppm) max 0.1 max 0.1 max 0.1 max 0.1
PH 4—11 4—1 1 5—9 5—9

(#) 2 5—9 0 2 5—9 0 10—5 0 1 0—5 0
y 1/7 i ^ y — (FI) max 3 max 3 max 3 max 3

•^6 s' a. — ^ SS (K^) 23 66 2 3.6 75
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2.4.8 DOWEX RO Permeator

■=& 3. — pp ^ # #
# # # 0 T &
^ ^ y ip EE '

RO-250 R0-4K RO-20K XFS 4167.08
(cmgfxmL) 9.5X3 7.5 16X122 27X122 22X102

8*1 FR (rf/D) 0.94 1 5.1 7 5.6 9.4 7
Rj(96) min 90 min 9 0 min 9 0 min 9 8.7

E A (Kt/d) 14 28 28 56
Na Of#m (ppm) 500 1500 1500 3 5,0 0 0
m &cc) 25 25 25 25
04%$ rc(#) 10 7 5 75 30

m m Cc) —3^0 —3 0 —30 —30
Cl2 #& (ppm) max 10 max 1.0 max 1.0
PH 4.0—7.5 4.0—7.5 4.0—7.5 4.0X7.5
7" 1/ 7 i /tx ^ — max 1.0 J -T-U- max 1.0 J - T-U max 1.0 J .T-U

S 1 (K?) 2 8.6 172 9 5.2

Rj = ( 1-Cp/cF )X 1 0 0 Op : CP : 8il7j<8K
r c — Qp/Qf x l 0 0 qf : m*#m# Qp : mmzk m (m8/ D )

2 . 4 . 9 R O G A module
i/ a. — ^ A 7 A'

m # # 0 A p A#^m
d y High Flux High Rejection

^ #9 4160-8 Bin, ROQA-8 4 160 8 in. ROGA-HR PA - 300
x h (<%%0xcmL ) 20X102 20X102

8*1 FR(irf/D) min 4.1 min 16.4 min 3.4 l min 13.7
Rj W // 9 2.5 /y 9 2.5 n 9 6.0 // 9 6.0

EE ~h {^1 cm) 28 28 28 28
Na (ppn) 2,0 0 0 2,0 0 0 2,0 0 0 2,0 0 0
m m Cc) 25 25 2 5 25
04%$ rc (^) 10 10 10 10

SfFlSH
m mcc)
G^g (ppm)
P H 4—6 4—6
#±#ftgE;%(Kiy/W) 42 42 42 42

5 7.5 2 16 5 7.5 2 1 6
2 4.0 9 6 19.2 77

^ (X / ^ b (^y)
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2.4.10 TORAY R 0 Module

-=6 3. — ^ i 7 ^
Modified C A

^ < y High Flux High Rejection Seawater Desalination
$8 m SC-1100 SC-1200 SC-3100 SC-3200 SC-5 10 0 SC-5200

\h<£ (cm0xcmh ) 10.2X102 20.1X102 10.2X102 20.1X1 02 10.2X10 2 20.1X102
a 7X1 FRCnf/D) 5.2~6.2 2 0.8—2 4.8 4.0—4.6 1 6.0—18.4 2.0 X 2.4 80—9.6

Rj (96) 9 4~9 6 9 4—9 6 9 6—9 8 9 6—9 8 9 4—9 6 9 4—9 6

E tso^/ci) 30 30 30 30 56 56
NaG^mm (ppm) 1,5 0 0 1,5 0 0 1,5 0 0 1,500 3 5,0 0 0 3 5,0 0 0
m &(°c) 25 25 25 25 25 25

rc (96) 3 0 30 30 30 1 5 1 5
SfPttffl

m *(°c) max 3 0 max 30 max 30 max 3 0 max 3 0 . max 30
ci, (ppm) // 1 // 1\ n 1 n 1 « 1 // i
P H 4~7.5 4—7.5 4—7.5 4—7.5 4—7.5 4—7.5
7°lx7<vi%^ — (/i)

^ 1/ / ^ h %# (Ky) 6.3 22 6.3 22 6.3 22

2.4.11 NITTO R 0 Module

'S

iN"Nri

ih

# # #
^ ^ y High Flux High Rejection

NTR-90-P18 NTR-90-P30 NTR-97-P18 NTR-97-P30
-e y 3.—(cm.0x.cmL) 10.9X2 6 7 1 3.4X2 7 3 10.9X26 7 1 3.4X2 7 3
a 7k* FR(m8/D) 1.7 5 2.9 2 1.2 2 2.0 5
tMB*S RjW 90 90 97 97
SJS##

m ^ (W^) 42 42 42 42
Na C^#& (ppm) 5,0 0 0 5,0 0 0 5,0 0 0 5,0 0 0
m *cc)

rc (96)

25 25 25 2 5

SfettH
m mcc)

(ppm)
5—3 0 5—3 0 5—3 0 5—3 0

P H 3—7 3—7 3—7 3—7
7" lx 7 ^ ^ —

^ -X ^ ~ (Ky)
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2.4.12 * n -fe y 7” <D E S

7° f < 7° E E ^% < 7" ^E ^ 7°
« HR3 lio HR5110 HR 5 2 3 0 HRs 330 HR 8 3 3 0 HR 8 6 3 0 HR8 3 5 0 HR 8 6 5 0

1ri

"-N*

m @ m 9 0 140 150 150 295 295 305 305
A ^ m 420 420 840 1240 1320 2 6 30 1330 2640

m # «9 4 1 1 2 1 3 1 100 175 125 205

# @
# E # FRP FRP FRP FRP FRP FRP FRP FRP
s ® SUS 304 8U8 304 8U8 304 8U8 304 SUS 304 8U8 304 8U8 316 SUS 316

# m ^ &
# # zk PT 3/8 PT 1/2 PTl/2 PT 1 / 2 PT 3/ 4 PT 1 PT 3/4 PT 1

^ m zk PT 3/8 PT 1/2 PT 1/ 2 PT 1/ 2 PT3/4 PT3/4 PT 3 /4 PT3/4

# # zk PT 1/4 PT3/8 PT 3 / 8 PT 3 / 8 PT3/4 PT 1 PT 3/4 PT 1

Zk # nf/D 0.3 1 9 1 5 40 80 10 20

^ ^ $ % 90 90 90 90 90 9 0 9 8.7 9 8.7

$U 56 # fl=
ppm 500 500 150 0 1500 1500 1500 35000 35000

1 0 1 0 30 30 30 30 55 55

m m °C 25 25 2 5 25 2 5 25 2 5 25

@ 4% $ % 30 30 75 75 75 75 30 30

S E 15 ffl
#fpEl; /cm isJ^T 15 W 40J^T 4 0J^T 40J^T 40J^T 6 0 JET 60J^T
m m °c 5—3 5 5—3 5 5—3 5 5—3 5 5—3 5 5—3 5 5—4 0 5—4 0

#^zk# ms/D o.sUU: iW: 3ULE 5.WE 15JEU 30W: isW: 30W:
##zk##

F. 1. 4UTF 4^T 4J^IT 4^T 4j^T 4UTF 4JEF 4U(T

pH 3—7.5 3—7.5 3—7.5 3—7.5 3—7.5 3-7.5 3—8 3—8

PPm lUlT iMT 1.W.T U^UF l^T lUUF 1UIT 1.ULT

* 2. i£R*Sfct( :-###%) x loot*] ®«ft.
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(ii) ed

(f 60 10)

2.4. 13

s »#$TS-100
4 **&*m tttlisafi***:/* (CL-25T, ACH-45T)

m 7 E lm‘

a tt aa (»~h v v7^rao
m * tt 4S0ft (lSOft/RxS)
m 10 m 1mm
■f U X

S tt

at
«

1 A
tt« S^7+f#y«< IBS xfyuxifi

2.4.14 #rmM^##(D8-vm)oe#
(maf)

■* - * i t i 2.700mm (W) x 6.830mm (L)X
2.220 mm (H)

4*7 F S S 15.2*
4 * 1,120mm (W) X2.300mm (L)

Ji & ft tt 400ft/xf ?^X4Xf h(1.600#/a.-, t)
i fi « a Rtttt 14cm/» a*20cm/»

see s » * 8 *
e * a 5,370 mV E (3.000 - 500 ppm)
R a * «) £* 6—10 (83-90%)

AX 13 (92 ft)

(3) g M 7" 7 ^ h

(i) B07'7^h 

^ L T — ^ ^

1977.11.

f"6o ^^1976

%#T(D 14500
TXDO^/L*^ 

7 ^ h am 

%

OT & () ^ A# 

# 7 T- -r^,# 

4x & t> o fco

(ii) E D y 7 ^ h

1977.1 1. 28

12 )

2.4. 15
Capacity of reverse osmosis units distributed by Japanese 
campanies (m9/day)

Name of Dis~ Kurita Sasaku- Shinko- Nomura Hitachi Bioeng-
tr ibutors Water ra Eng- Faudler Micro-

Field
of Appl ications

(a) High purity

Water
5,3 5 0 1,4 0 5 3,4 0 0 70 300

(b) Brackish

Water Desal•
4 0,0 0 2 1 4,3 1 2 4 16

(c) Sea Water

Desal•
58 58

(d) Waste Water

Treatment
3,4 6 3 890 2,5 6 4 600 150

(e) Miscellaseous 4,0 2 1 400 200

TOTAL 4 8.8 7 9 1 6.6 6 5 7,0 0 1 3,4 0 0 1,070 650

Siebel Ebara- Japan

Machin- Infilco Abco
Fuji
Water
Ind-

Sumitomo
Heavy
Ind-

Mitsui Nagase 
Toatsu
Chemical Ind-

To ray

(a) 50 500

(b.) 83
(c) 3 10

(d) 400 255 230 75 144

(e) 50 65 23

TOTAL 500 500 320 230 161 144 23 10

Japan Gasoline Toyobo
NikkiHJniver-

(a)
(b)
(c) 9.4

(d) 54 0 1 5

(e)
TOTAL 5 4 9.4 1 5
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2.4. 16

Electrodialysis desalination plants in Japan (Municipal water)

Company Location Feed water : 
(Ppm)

Production
capacity
(m3/day)

Commence
ment of 
operation

Asahi Chemical 
Industry Co.

Shikine-jima 
Tokyo 1,150 200 Jul. 1970

- Oshima(l)
Tokyo 3,000 1,000 Apr. 1972

Asahi Glass
Co.

Akehama-cho
Bhime-Pref. 3,000 50 5

Asahi Chemical 
Industry Co.

Miyake-j ima 
Tokyo 1,200 50 Apr. 1973

Ebara Infilco 
Co. (Tokuyama 
Soda Co.)

Matsushima 
Atami-City 
Shizuoka- 
Pref.

6,000 200 1973

Asahi Chemical 
Industry Co.

Oshima(2)
Tokyo 3,200 1,000 Apr. 1974

-
Noshima 
Hofu-City 
Yamaguehi- Pref.

sea water 120 Sep. 1974

Total 2,620

1 7
electredialysie desalination plants In Japan (Industrial water)

Company location Peetppn)*r Production
capacity
(«Vday)

Commence
ment of 
operation

Org.ino Co. 
(Tokuyama 
Soda Co.)

Chiba
(Nippon Kyoto 
CO.)

1,400 200 1973

•
Niigata 
(Niigaya Kyodo 
Karyoku)

1,400 . 1974

Asahi Class 
Co.

Kashina 
Ibaragl-Pref. 
(Tokyo Electric 
tower Co.)

1,500 2,000 Apr. 1975

-
Kashina 
Ibaragi-Pret. 
(Kashina South 
Joint tower 
Plant)

1,000 12,000 Feb. 1976

Total 15,600

Tu ( ), 8 w (cm###) - u, ^*{@#4=
6000 -9 00 h

13 )

- 73 -



2.4.18
m at x /f y M

m
i

ItN

"IN1rl

>8 * p — y ~7 A '< — M
/ — ts — m i/ - Bill M #

'S 3. — As ftlW.
X ^ To ray SO 5000 A , B NRO 9 8A, B HOLLOSEPHR 5 350^53308

jpgg -k /u o — x ft gg -k yu p — x , ^--XFRP ft# -k 71/ P — X
X 3- — yl/ S 0 5 0 0 0A S G 5 0 0 0 B NRO—A NRO-B HR—5350 HR 53308

-t >> a. — 2 X 6^:( 1st) 2X 2$:(2nd) l 2$:( 1st) 3#(2nd) 5$:( 1st) l^:(2nd)
-t -;/ 3. — ;i/ iM X' lO2m0X 1,0 1 6 ML x 2 1 0 9WH0 X 2,6 7 4«L 14 om0 x 15 om0 x

12 0 OWL 12 4 OWL
KB* (m=/e-^-A-) 6. 8 X 2 1. 7 5 ‘ 8 0 8 8

( f- ^ — 7" 1 2.5WIDX 1 8^:)
me#

(nf/D) 2.0X12 3.2X4 0.7 4 0.5 6 2.5X5 10.0
^ ^ # (96) 95 98 9 6.5 9 7.5 94 9 7

#J ^ #
Na SIS (ppm) 3 8,0 0 0 1,6 0 0 5,0 0 0 5,0 0 0 3,5 0 0 0 2,0 0 0
E t) m/ei) ify/ci) 56 30 40 40 55 22
d # (96) 22 18 — — 30 75
m m Cc) 2 5 25 25 25 25 25

^ ^ m
|g # (96) 3 0—5 0 8 5—6 5 4 5—3 5 4 5—6 0 0

 
C

O1o 6 5—8 5
$£JS*e (€/h) 6 5 0—9 0 0 5 0 0—6 00 18 0—120 9 0—6 0 6 5 0—7 00 4 4 0—6 0 0

(MJ/cm) 3000—6500 2 0 0—800 7200—3 500 600—1 50 2500—2 200 150—2 50
. m ^ $ (96) 9 7—9 0 9 9—9 5 9 6—9 0 9 4.5—9 8 9 6.5—9 7 9 6.5—9 7.5

—m 0.0 28 6 0 0.0 3 8 0 0.0 2 7 0
t ^ z, (^:) 2 X 3$: 0 1 1$: 3^: 0 0

(hr )* 2.6 2X 1 0* 4.10X104

%A^C\ IH/En ?#\ #ll| Proc . 6th Int. Syn . Fresh water from the sea- vol 3, 341(1978)
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2.4. 19 Summary—European Area RO Performance

RO System Siemens IBM-Mainz Tewa UBF Marline

Location Regensberg,
Germany

Mainz,
Germany

Warsaw,
Poland

Bahrain Various Oceans. 
Seas

Industry Electronics Electronics Electronics Industrial/
Potable

Potable

Start up date Dec. 1973 Sept 1974 Dec. 1973 Jan. 1977 June 1975

Number
“Permasep”
Permeators

9 (20 cm, 8-in) 
8-9

27 (20 cm. 8 in) 
B-9

48 (20 cm, 8-in) 
B-9

330 (10 cm, 4-in)
B-10

1 (10 cm. 4 in) 
8-10

System Capacity 
(m3/d)
(gpd)

310 m3/d 
80,000 gpd

935 m3/d 
245,000 gpd

1,500 m3/d 
395,000 gpd

2,300 m3/d
600,000 gpd

3.7 m3/d
1,000 gpd

Load Factor (%) 95% 55% 70% 90% 25%

Representative
Feed Water
IDS (mg/I) 400 mg/I 600 mg/I 720 mg/I 10,500 mg/I 38,000 mg/I

Representative
Salt Passage (%} 9% 10% 10% 2% 13%

II: Membrane Life — Experience to Date (5/78):

• Elapsed
Operating
Time (yrs) 4% yrs 3% yrs 4 yrs 1% yrs 3 yrs

• Permeator 
Replacements (%) 
to date (5/78) 22% None 100% None None

the drinking water needs of workers at the*concrete plant.

• This year, a 500 »Vd (132,000 gpd) B-10 plant will begin operating 
in Porto Santo, Madeira to supply potable water from the Atlantic 
Ocean.

• Next year a complex of systems with a combined capacity of 12,500 
a»3/d (3.3 million gpd) will begin desalting water from the Caspian 
Sea in the Soviet Union. The desalted water will be used to produce 
steam that increases the production of crude oil.
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2.4.20 Summary-North American RO Performance

RC System Roionda Gulf
States

IBM — 
Manassas

Pine
Point

Admiral
Arms

Location Florida,
USA

Louisiana,
USA

Virginia,
USA

NWT,
Canada

South Caicos, 
British West Indies

Industry Potable Power Electronics Potable Potable

Start-up date Sept. 1972 Jan. 1974 Sept. 1977 Fall 1972 March 1975

Number
"Permasep"
Permeators

66 (20 cm, 8-in) 
B-9

120 (10 cm, 4-in) 
B-9

18 (20 cm, 8-in) 
B-9

32 (20 cm, 8-in) 
B-9

5 (10 cm, 4-in) 
B-10

System Capacity . 
(m3/d)
(Bpd)

1,900 m3/d 
500,000 gpd

1,100 m3/d 
288,000 gpd

630 m3/d 
180,000 gpd

1,200 m3/d 
320,000 gpd

20 m3/d
5,300 gpd

Load Factor (%) 50% 90% NA NA NA

Representative 
Feed Water
TDS (mg/I) 8% 10% 5% 11% (avg.) 1%

II. Membrane Life — Experience to Date (8/77):

» Elapsed
Operating
Time (yrs) 5 yrs 3% yrs 2 yrs 5 yrs 3 yrs

• Permeator
Replacements (%) 
to date (8/77) 43% 35% 0% 0% 0%

The commercial experience obtained to date for the life of Du Pont 
aramid membranes has been summarized for the cases presented in this 
paper and those presented for North America. The summary tables in
dicate that in practice only a small percentage of the permeators are 
replaced in the early years of plant operation. In most of the ex
amples summarized, there were no replacements in the first three 
years of operation. These examples suggest that replacement of 
about half of the permeators could be expected after four to five 
years of operation.

These summaries also suggest that for B-9 permeators the ultimate 
membrane life expectancy in low salinity applications could be in 
excess of five years. For B-10 permeators in high salinity applica
tions, experience to date suggests that the ultimate membrane life 
expectancy could be in excess of three years. Because of similari
ties of the B-10 to the B-9 membranes, a longer liJEe expectancy for 
B-10 permeators might be realized after more operating experience is 
gained.

Actual membrane costs cited in this paper for Tewa ($0.33/KG) and 
Siemens ($0.05/KG to date) suggest that the membrane replacement costs 
for aramid membranes on low salinity waters are quite reasonable com
pared to other costs reported for operating RO plants.

(i) B D ^ h ###
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2.4.21 E D 7 7 r h

m is
HCzkppm ^ ^ zk a &

3 ^ h
CW)*##)) zk® ppm

8 4 5. 5 200

" AzazcKT 8 46 zz 4 3,0 0 0 1200 450 9 6.5 (851)
5 9.5

// 8 49 zz zz

t08> 8 4 8. 5 zz 3 6,0 0 0 200 430 88 1

A

i *:ir\ 3 10 30^% 1,4 4 0 18 9^% 1 5.6
zz 1 1850 " 4,3 0 0 1030 " 1 1.9

// 8 5 0. 4 zz 3000 11 2,0 0 0 660 " 50

// // 8 5 1. 2 zz 2200 " 1 2,0 0 0 214 " 1 9.3

LljnSifa 8 4 9. 9 3 5,0 0 0 120 479 5 0—6 0 220

(5) &mm©M

© Rom

BO ©^M^##^^T < 6 % <D6E6fL6

%)\ A'SEoR OjBSSKx^'t’&^f Dr. Channabasappa l £ £ti 5 ii T V^ & 0 ie)

"Need for New and Better Materials ” K X %> t

(i) #&©^/Azk#zkfk#

m PH Temp HC4(ppm)

CA 5.0—6.0 3 2.2 0.5

OTA p o X 00 b 3 5 0.5

PA 6.0 —9.0 4 8.9 0

PU 5.0 —8.0 3 2.2 0

©

©

© ]# il m©|D]-h

(ii) #####

(i) ^PHK#A6^6.....mm©=o<K'yV:%, Ba, Oa, 8r#^m^*(hot)
w ..........

5 0%y/.f(hot)
NaB04 1~2% , PH= 1 0 , 6 0~8 0°C

.........^V—=o/fF8, 0%##^
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# ..........F^->Fe"^

M {SJET^FB (&&&&<):...........#*3 5-4 2 atm.

#Zk^zKfkKoWT(D#^m^TW:# 2 . 4 . 2 2 O 6 :& j) T& & F B

2 . 4 . 22

EE^(f%r/c^) FR (gfd) Rj (#) rc (%) —m

HF PA 56 0.7—0.8 99.0—99.7 30

SW CTA 5—7 > 99 0.0 8—0.1

sw(#e) CNC A hCTA 70 10 > 99
// P S h Fur, Ale, 70 18—20
// PS ±PEI +1 PC 15 99 Bci2
// PS JzEPA+IPC 56 19 98.5

SW 4#fk CTES 70 10 > 99 #clg ,

® FR^fiV^
© R 0 ^ f a

XI)

(ii)

u8A-rai975

(HD 0c#7kjmzk-\<Dibm

©ED#

H)
^ V — — ^ 7" yjs-TAKZj) ^ 2 — 3

Af^# %^(D

3—5 % / ^

# ^zn^'f-mED#

Si $T 2.3 3 —> 1.10 KM/m3 (Yuma)

Mb t) 1.17 —> 0.16 //

3.5 0 -> 1.2 6 //

H i

2 0 — 3 0#/^:% 8 0—9 0%/^^

7° 7 ^ h @###^

N ■££>{&

Bo-ra^^r#> 9 0^6

##&%& > 4 5°C
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19)

" >8 0'C

" ......BDRTL^m$K^W

* EDRfk-^^:#mfk\ ###k

4.. 2

(i) Rom

R O Wk®Wift i)ltp loti ■§ ft 5 ~ 6 ##i# L X Loeb-Sour irajan K X. %>

^BRoo^mfkt i

Jz.V^ $L bfi %> o

t ^ 6^5 $o L-ca^oz^^#

2 3

E^: Ri(*) F R ( 2 5°C ) # dg R##Cc)

d'X/zk HF >9 7 3 0(l/m2.D. atm) 10 80
( 1 5 0 0 ppm Na G£ ) SW >97 60 ^ 10 80
# zk HF >9 9.5 5 » 1 55
( 350 0 Oppm Na Cl) SW >9 9.5 10 « 1 55

^ ^ ^ =u - ^#6 L-ca^o z $ %;Msta 6 ^ &o

2 4.24

##35 B 2 3 4 5
----------- »

--------->

A-## $S iS& ---------►

JUSr-ri

"N --------->

^ EE 7* ^ h — ■ ■ »

4.3###,#

(1) R0&[fEDOfSm##

mzk^zkfk&cxzk^mK^a'&Ro «h E D tm 2.4.25omjpTe)6o
X 1 9 7 7 1 1^| ^Ogp^O###%a# 2.4.26 (D#K ^ & o
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2.4.25 BO ED OfSMe#

(g) )

(Di #m )

% %
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2.4.26

( 1977 #11 a, X*tt«K»-0

SBfi# at a s & a # m $ ^ ( rut/ B ) @ zK m- &
1 967 mm-AA MS F 2.6 5 0 # zk £r§19zK
1969 as -eis // 1.2 0 0 " dV y-fflzk

M 197 1 a iritis £A - BA M E F 500 XSfflzK
1974 Mm • xmmm ##-**& '/ 1.3 0 0 " dW y-fflzk

'/ ftfCtli • #8111 M S F 2.0 0 0 " "
* " +»m • %%•&am M E F 1.0 0 0 " "

1975 As»mA=r A# SA MSF (L) 1.00 0 » ±%mzk
// ram • £E " (L) 1.000x2 " d<4 9-fflzK

£ 1976 Mm • xmmft] ## -;kte " 1.3 0 0 // * "
// " • £%>IW~XJj taftiij • #8111 " 2.0 0 0 " "
" ^taASzkiSA StE • B8EA MBS 200 " ^%mzk

8 It 12 j£ 1 5,1 5 0 rrt / B
^975 £££8BXS 1 4.9 0 0 A*x,zK xmmzK
1972 BgtaES " 720 " "

a 1973 " 9,6 0 0 " dH 9-mzK
" « 120 " xmmzK

a " V'<5*--<F as -$m 100 — AMzK
1974 & A 400 A'/Lzk "

3 " x$m« m * 480 " xam*
" *b*4 y t<b#x# %*-mA 720 " "

& " » 5.3 0 0 " "
" » 1.0 00 " »

1974 f 4rf M v^- y h «i • JIIP 290 — XSfflzK
" Bi — 175 • - "
" B*m5t #8111 -#R 240 — "

1975 &8J0X KA -&A 1.5 0 0 jb*A,zK "
8 ft- 15 & 3 5,5 4 5 rtt/ B

1970 5t#& mm • st«A 200 »‘X/zK ^amzk
197 1 IS *4-7 a s 3 00 " x#mm

% 1972 &EXM> mm-#sms 1.0 0 0 "
% 1973 B*m 200 "
a " *0* -tOA 200 * "
*? 1974 #&mA mm•#amA 1.00 0 » "

" »a ojp - toss 120 # *. "
1975 mm • K*-mA 2.0 0 0 A'XzK dV 5-fflzK

" " 1 2.0 0 0 " "
8 it 9 £ 1 7.0 2 0 m*/ B

m it 36 & 6 7,7 1 5 mV B

(&) M S P : #1517 ? „ (L)ligf^,
m e f:
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(2)

4 76#2.4.27omi) T^m-^ 1 mnf/D -r ^60

#W: 5,1 7 0,0 0 0 nf/D t ^ 60

#2.4.27 ^^^JZ#^#zk#Bg# 4 7 %&##
(## nf/D)

*x 7—ffizk WWzk fn # #1 Zk Mmmzk -&#t ()

^ # a # ^ # 2 3 0,3 5 9 2 9 0,7 4 5 1,4 4 6,5 2 4 2,3 2 1,9 0 7 1 7 3,19 7 4,7 4 4,4 1 1

m # z # 2 4 1,1 5 0 - 1,5 0 8,2 2 1 8 5,4 9 6 2,3 95,58 7 4,674,7 8 6

K mnzame# 3 2 1,7 4 5 — 12,0 7 8,2 2 3 1,0 4 8,6 2 1 1 5 6,5 7 1 1 4,233,45 9

<k # % # 9 3 2,9 2 2 2 4,8 5 6 2,8 7 1,7 5 6 2 9,9 0 3,7 8 5 1,3 1 3,4 3 1 3 5,8 7 8,8 7 7

1 5 5,3 6 4 - 6 0,3 5 4 3,404,9 42 1 3,5 2 5 3,7 1 7,8 2 1

6 3,3 8 4 1 1 3,2 0 6 6 2 1,9 7 0 1,7 14,2 3 8 3 8,7 9 4 2,702,40 0

2 1 1,8 9 3 - 2,0 34,26 1 2 3,4 5 6,680 7 0 7,9 3 1 2 7,243,62 4

5 6,2 7 5 — 5 9 4,2 6 2 5 8 3,1 3 4 1 3 3,2 7 0 1,3 6 6,9 4 1

3 8,6 7 4 — 3 2 7,8 6 0 4 6 2,2 74 3 12,9 4 4 1,3 9 8,0 5 6

jE# 6 5,8 1 2 - 7 5 4,5 5 7 1,2 8 6,0 8 4 4 2 9,3 5 2 2,8 15,8 8 8

4,1 5 3 — 5 4,9 8 0 2 4,5 7 5 2 2,3 8 4 1 4 1,8 0 9

t O # 1 6 1,6 0 1 - 2 3 3,8 9 2 1,3 4 3,7 1 7 2 0 5,2 5 5 2,5 3 9,4 8 5

4 It 2,4 8 3,3 3 2 4 2 8,8 0 7 2 2,5 8 6,8 6 0 6 5,6 3 5,4 5 3 5,9 0 2,2 4 1 1 0 1,4 5 7,5 5 7

T(%0#T ^ j) ^

847848S49 
9, 600 1 1, 700 1 2, 200 nf/Y

2 0#/Y (D^c#«h "f & 6$^7 6 0.00 Onf #Zk#3atk^T 2 5 0m»

#zk/##nf 3 B 5,0 0 0,0 OOnf/D 6^:60

m#^^K % > V y h ^ ^ 4^ 6 t 6 6 8 Om=/D O
t ^ 3%#f8 6 L^:#^ 2 1.0 0 0%/% fL6o

(3) #m^zk##?mu
g|±fT(D^%Zk#$o#f @ (853.8) KZ66#2.4.28K^F'f6^i) 8 6 0 M

4k, 4k%^^0:&#m^T4-#t 15.2mrd/Y
X.6fLTW6o 4'^fLK%L#zk^4 ^^T#f#^zky"66 L, -to ^ ^BO&T^/UzkO$6

2 6,0 0 02#/% &^&o RO^±
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#g] &CN5K# < (D#zkfk#f@j^# C ^fL"CW 6 1 9 7 9 . i^ ^K#

M#:# -gfLTt 1978-1980^0 RQy?^ b @##t@a 8 7 8.5 7 9 nf/D 6 ^ ^ ^ 1978

~198lfW] (D#^&#zk{k7°7^b@^#f@j^ l,0 9 0,2 4 6nf/DK^^TW6^6%$^C)a
6 o

4 . 4 4&@^7k{k -kJ^(D3^ b jt#

#zkfkO = ^ h ^rg^f 6Ka^ 6#^6, #^m#TO = ^ b

K Z 6 3 ^ h #a 08W 1 9 7 0 # K$(J%

3fL7t#7kfi: = ^ b T sMGD om#omzK7" 7 ^ b 0^*3 ^ b

^ir# 2 . 4 . 2 9 K##K^ LTto **) ^ "ta#^a ^A/Zk T #> j) ^ #&a#zk T & 6 o T#&

2.4.29 7° o t ^ 0#%k 3 ^ b

aaama *a75v
S/ a & * # * m

±KW%RK Cio'$3 55,622 3,369 7.300 5,950 6,830
# B * <K»3 1.700 2,275 6,300 5,500 6,350
ivi & a # ec*3 400 — n. r. n. r. n. r.
% * a #c^3 250 280 1,000 450 480
a& * a mc^3 212 259 — —

3,000 580 — —

^ R * RCcAgal] 21.7 13.1 28.4 23.2 26.6

<$^a$a9»Z]R
Cc/kgal] 9.4 12.9 19.2 11.9 10.1

- a # a RC » 3 2.0 2.0 6.7 4.6

R •& R « RC ♦ 3 1.0 1.4 1.9 3.3 3.6
@5$/:iiE*AnroR

C ♦ 3 5.3 10.0 3.1 1.7 1.9
m m rc ♦ 3 3.0 3.0 3.0 3.0 n. r.

* 3 n. r. n. r. 21.3 11.3 n. r.
% A RC * 3 14.7 13.2 9.0 0.9 41.7

% * R m 3K ^ 3 57.1 55.6 92.3 59.9 83.9

>s tk m mcMGD3 5.0 5.0 5.0 5.0 5.0
«$*OTCTDSppm3 2, 477 3,610 35,000 35,000 35,000
M me % 3 4.7s // // ❖ »

^ ^ ( ^<3"CW6o
xm 2 9 ^KW: B#gp*9A#^OT ^ - b ^ ^ ^ Ta^zk =r ^ b arj]

7°7^b##, L^L^^Ta#

6 6 6 C 6 #&a^A/Zk"Ca#$JT #) 6 ^#zkTaoT^ i) i#^)aZk

3 ^ b 6 ^ 6#^#6o
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2.4.30

m $& m & & 21 i£ % 5W&# & ' -
# # &

WKSiS
ywits;)

£©77 rs* m ,* A' A, zk m zk A' A, 7k

3 5,0 00 35.000 2,0 0 0— 35.000 2,0 0 0- 10,0 0 0— -1.5 0 0

( TDS.ppm) 6.000 3,00 0 4 0,00 0

10 0,0 0 0— 3 0.0 0 Of 5.0 0 0— 5,000- —3,0 0 0 —5.00 0 800X3& — 1 0,0 0 0

(S'/a) 18.000 2 4,0 0 0 ■

£ 42 u & m 1 6 0,0 0 0— 1 5 8,0 0 Of 27 2.00 0— 14 2.00 0- —42 8,0 0 0 4 2,00 0— —3 9 6.0 0 0 — 1 23,0 0 0

(M/a'/a) 3 1 5,0 0 0 323,000 3 9 4,0 0 0 18 8,000 —33 8 13 7.00 0

& 7k =» X Y 2 00— 1 6 5— 324— 12 4— —33 8 2 6— • -326 -99

(n/toO 323 323 375 1 44 97

5d— 1 5~ •15-18 1 5-18 —25 1 5— -20 15-
15"

($) 20 23 ( g|t*350 (J&W34E) 20 20

%ti (kWVfe-) ? 00 2.2—3.8 —1 6.5 1.0—2.4 3—14 0.4

M8Szk<ozkg < 30 < 2-3 0 <500 <5 0 0 <5 00 <500 <500 <500

(TDS.ppm)

^o%iS3tc

(a'/a) 1,332,000 224.000 35 1 7 0,0 0 0 120 1 2 1,5 0 0 600

(S ti.) 285 117 5 268 1 102 1

^KBO^ZC/ED KoW-c^zK^#m6 7° 7 ^ h #,#K Z Z CX^zkfk^ ^ h ^^Ax

zk(D#^T#K LTt^^^rlE 2.4.11 &&:(g| 2 . 4 . 1 2 L^o ^

ED^BO Zjp&@=?^hK:&6& 6&CX^g^ ^ h , = ;% h # 7' 7 ^ h Z j) "T

m f) f&Td;& j?, #K/j^m#7- 7 ^ h 60

^ h 6 LT -t -7 ^ - ^x 60 #350 BO 7 ^ - /ix^ 1 5m»/D

&^7W\ &&2~3%a 8 Onf/D C^KZjp ^ - ;^(D ##/$:#/> L\ @S

##\ at^#\

^#zk=r ^ h(Z^:rtiKT76:6%(D2:#A6fL6o ^30#{d:8W — /5^A/Zk(Da%^
7° 7 ^ h ( 1 OMGD ) TO#zkfk3 ^ h K^f± 6 -t 7 =. - ,ix-f xf XO^% ^ % (DT

& &o Ig@^ 4", 8", 1 2"K;t#{k'f & 2 LT^jp^ # =?;% h (Z 20 oF9/$

«k L T ## K -f 6 ^ 4/\ 8 " , & [X 1 2 " o 4) o T 2 8 8 0 M/nf ,2 0 0 0 M/nf & [X 1 4 2 0 P^nf 6

#60 -^r Ut ^ LT^ 7^. — /ixOXMfLKfp^-? "C^Tkm^ jp ^ h Zk^@T Lt

W6 & 6 ^ftJ6o
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PLANT CAPACITY (MGD)

2.4. 11 Projected Capital Cost, Capacity and Salinity 
K- C •Chaunabasappa, Desglinatio 17,31(1975)

PLANT CAPACITY (MGD)

El 2 4.12 Estimated Operating Cost vs. 
9 0% On-Stream
0.8 0/KWH
30 Year Plant Life.

Capacity and Salinity

Feed Water 
Nad 
5000 ppm

lOOO.ppm

Feed Water 
Nad 
5000 ppm

1000 ppm
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MODULE SCALE-UP COST REDUCTION

BASIS: Plant Capacity - 10 MOD 
Brackish Water Salinity - 1500 ppm 

Operating Pressure - 400 psi 
Product Water Recovery - 70«

STATUS

Diameter (inches)
Length (inches)
Element Area (Ft 2)
Element Output (GPD)
Number of Elements 
Initial Total Element Price ($) 
Number of Elements in 

pressure vessel 
Number of vessels required 
Output (Gnl/vessel/day) 
Total Module Price ($)
Cost/Installed Gallon 

Capacity (4)
Membrane Replacement 

cost (1/1000 gal) „

COMMERCIAL

4 " 8 "
36" 36"
75 300
1200 4800
8330 2080

808,010 561,600
6 6

1389 347
7200 28,800

1,428,893 971,407
14.0 10.0

7.5 5.2

UNDER DEVELOPMENT

12 "

60
1080

17,280
57$

398.820 
4

145
. 69,220

657,355
7.0

3.7

#2.4.32 :% h )

# #9 7° 7 ^ h #,# 
(m"/D )

it 7j( n h ( F3 / m8 )
^ $ A'#— L & jp

S 5 4
5 0 0

5,0 0 0
3 8 6

3 3 3
3 3 4

2 5 8

8 6 0
5,0 0 0

1 0,0 0 0
2 1 7

2 0 0

E D TO 3 ^ h {STO —2^ |g2.4.13Tgg^^^
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f y 7 4 3-4 5 96

^ ^ 7\

§G[R,\ @#(d: 5 6-5 8 96 K#6>

4 3-4 596 //

1 0 -3 0 96 (DjBzk^^KD@T^^^^6o

8 "t M

w w
capacity

H3 2.4. 1 3 Tot*1 «»•*• •<* cfeeeltlag aeawater 05.000 ppm) a# a 
function of plant capacity
Paraneteri Temperature and price fof thermal energy

incurred for interest end 0.67 percent/year of the total 
capital cost for other expenses (taxes, insurance).

- Maintenance and repair; 2.5 percent/year of the total capital cost
This includes: labor costs in the amount of 1 percent and 
material costs in the amount of 1.5 percent. This percentage 
does not include the membrane replacement costs.

- Staff expenses
An engineer with a monthly salary of DM 12.000 and a 
technician with a monthly salary of DM 8,000 (both in
cluding overhead) "have been envisaged for operating the 
plant, eo that the annual staff expenses would amount to 
about DM 240,000. The staff expenses have been assumed to 
be independent of the plant capacity.

• Membrane replacementThe average membranelife has been assumed to be three
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S 5 $ AbpI

5.1

#^K%#7'D4:^tLT#^L-cw&%(DW:\ i^#a6T6>Wo
J^T.

(D ^^%#ee

(I)

(ii)

(iiD y D -t ^ og6:^.

aLOf^#^m^^"gfL-C^t)fL-CW6o #&#f;^LT#^^#^KW:x mKZ6#fpa##6

£H@ £HH "T? 5> Z> o

(:0^#T#%A% T^^)(D7)L I

y—#zkoBOD ^{ST-g-Wr^t^Kx
-f h £ t K Jt jp \ ~hfrK m^PFiJ

%K-

1 o ^ h o^|# e-f 4^4=

tw

6 % OT^)6o
El 2 . 5 . 1 Kf-~ X * x.—

ommmoi^iEitx #%@-r

Kzjpma*#! ofgKm^'g

fi,

"§ ft & O

~t ftiN ^pj^-f-m 1 0,0 0 0 ~

2 0,0 0 0 (D|^^#]@#Ty —X 

& ^ — it M# L x W 5 W 5 ^ #

L?t 6 # oe^^o#
2.5.1 O

^-(D#OfiJ6 LTW:x W@Sl

f-%"
.-h x —— 
(1000kg)

KIWj®

-?>**7ti 6.7
- 91 Wf 50.0
- E >> 5.0
- i?>m 3.3
- * 935

- 9'"*911 6.7 (6.3%)
“7L Wi 5.6 (4.7%)
- E » 0.5 (0.47%)
--toftk 0.33(0.31%)
- * 93.5

•i&s&m— atntis.

-?>'<9ti 0.0
- 71 tit 45.0
-E » 4.5
- f m# 2.95
- * 841.5

TLtfrifitfitt
71 to' 44.1 (20.1%) 
E * 4.05(1.8%) 
*tO(llt 2.82(1.3%) 

L * 168.3

% *
r ?L # 0.9(0.13%)
- E # 0.45(0.06%)
- -refill 0.15(0.02%)
- * 673.2

El 2. 5. i ^ )

^2.5.1
(9S)

me# cm # R 5% lOfg 20IS 40fu

aagm&$ 0 80 90 95 97.5
±®m!m 6.6 9.1 11.9 17.1 26.0
9'■/'*■ 9 *& 0.67 3.3 6.3 11.9 21.2
W9V'<9im% 0.2 0.2 0.2 0.2 0.2
% E 5.0 4.9 4.9 4.4 4.4
% m 0.2 0.2 0.2 0.2 0.2
K e 0.5 0.5 0.5 0.4 0.4
9V'<9Tti& E 1:7 2 :3 7:5 3:1 5:1
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L-r y 7 h ^ ^ # a z $ (c # ^-x^-^oma
7 8 7 96 Kjt#LTRg^#i@#)&T(d:9 4.4^

(2) Xa^mz#^(Dl5m
tIISIIt0^I*I-N sM"^ <E ©Scte^©S7j<(D ^ ^ ¥K1(±S j) €>m.<D

V^ Z) Q

E02.5.2K;ta#:c—o#(cz&#LSI@6l@^#;<D##4%^3T7T;'f#\ g8@o 9 8.696 ^Bi

*s*x- 1001

UFgtS 9.3?
± m & %

&?>/*? (NX6.25)
& a # * 2.59kg 100%81* Wt* (NX6.25) 0.644kg 100% UF

90.7/

0.659kg I 0.416kg 26.83%
67.21%

RO mm 15.91
£ a ji 1.759kg 71.60%81* >X? (NX6.25) 0.195kg 31.45%

ro mmm ia.u
± a ^ 0.039kg 1.57%ffl9 >/<* (NX6.25) 0.008kg 1.34%

0 2.5.2 ^vS. * x — t

iTt, a^Lo##,

^ # A 6»fL-CW6o

^ z 6#mTagaaEoM#T#^^
K##T % 6 0^2-4 ^ l) ^ %^KO^&K Z 6 4 - 6

z j) Z < fLTW60T\ & $ W c LTt^pqfpjP^K^

^fL-C W 6o

©

fLTw^o t utw:^&a#z ip

a) $#^oma^^6 7'K!>#o

im* b)mam c) cumm^^h

2.5.2

*&## a^h (tx Vibg&-&=3ji%*)
mnp'M& . 0.206
<mm&m 0.950
mmm 7~15
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7-X > 
No.

ME*
(kg/cm*)

f-cf jMfjg
(h)

EC* COD 
(ppm)

S&S*COD
(ppm)

COD^##
(%)

1 42 30 10 1000 70 93 100
2 35 30 10 1100 66 94 100
3 42 9 10 930 47 95 100
4 35 20 10 1270 51 96 100

(i)

(ii)

(iiD
%3&o##c, zz $<#m<k

^ W$##T&6o

:^i 'Ofr'l

i*k; T #) ^) ^ A/ ^ ^ 7- V 7 7 — Z /&

Ifi X B££ni ^##e % o ^@36-C#

^'J ^ T & I) ^ h V 7° 5/ ^ ^ 7° o

"T 7 —tf ~fc <H' v* (

TaZ####T(D##7i):?T3: bit 

TW60 ^fL^(Df!j^#2.5.4\

fi 2 . 5 . 5 K7F L ftQ

2.5.4 Abcor%HFA-2 0 0K:Z6##(Di

amylase/protense
(1% ^BB»)

protease
(10% ±BW&)

wwmm HFA-200 HFA-200
E* (kg/cm*G) 1.05 1.41
JSJSBE (//m*-hr'> 18.7 13.3

(%) 97 (amylase)
96 (protease)

99

aRwamiue (%) — 35—30

2.5.5 yM— 1 -o t^cSf^I (DWkMfi h ®VL

» % %
ttU<»<9
fm

(m/)

j&k>i> <0

(m/)
mmm
A* %

0 m to e
(@# unit/m/)

(%)fE( % to*m i&m
penicillinase 1800 150 12.3 100 950 0 79.3
/3-galactosidase 1000 33 30.3 0.75 5.44 0.03 241*
trypsint* 1400 310 4.52 24 99.5 0 91.3
trypsin 1320 290 4.56 22.8 79.3 0 76.6

ti liWpm (R*m*oawa)/(##*o#%3)x 100 -e&z>
t2 toMo^ 11CC -C«IL/2. Mtt-^-C 25—2G°C t&S

t3 c OMl!X#W%0|u|##"ai%t,\. ^Lf: /5-gnlactosidase
47% 'Ahfrtc



41/e ©HfS

##T(dEI

2. 5. 4 ic^f i $ ^S * <DfrM=fc

3 <5## & 3 o —^ t:\ ^-f-fi^®

#%# "$ fL 6o

(D Membrane Fermenter

t w $ 'y^-r ^

&©/t#©#<bL-caRK^#i@

K * m

s

?

s

)l

2.5.4 ©##%@©

^#^fLTW6o %#7° o -k^ ^ LT:©^J^

® Membrane Reactor

##^15^#^#^# 6 ^©—L-C#^#^#AT 6 &

%%>\ MKm/u-r, #m^@%fkL7t)K#T

1lEffl # tti 'f't © $ Membrane Rea c tor ^ & % ©©#%^#/LK

Tf ^ tifri 6 Z $ K ^ o T % ftQ Membrane Reactor id 1E^ d- & M ^'d 3. — ^ ©#5t K X. o X'iX

© 1 $ W 60

(i)

(ii)

(iiD

(v) ^ o * y 4=

H)
c©f!i«hL-cax a-%^ 7--t=Ki6T^y^^6©yF^#©

Hilofldljd td'&o II i ltttN 1 0,000 ©

- 95



& ©#| /9-T^ 7 - 4='K I 6 7 ^ 7

18,0ou-c, *-7 < t

ft — 7 $ h i ff-bflXV^ ho

H

#©^##K

z-oT^f

^OfiJ^L-CkL a-^7^h^^--tTKZ6a 

^L^©7 7^y ——7^3 ——;^(b 

7 -k h 7 ^7 t: r^(D^f|% -t©##^K# < ©'M^ ^ 6o

c^o &©##f

LT^mu^^oT, ^©#j6 u^a,

W V ^ n * 7" i ^ fk##

^^m-r-? !), -tr©meGK##^^fg LT@^fk L, #m&6W

L7 * 7-k^fk

It Alfi t L T L .£ 5 b ~f~ & $> <D ^ M. den itribi cans ^H#;©'t'tN #> 6 W (d:#

L7, #zk^© NOg" , NOg" ©#7C^K^7 W 6 % © %

& o

5.2

^ u-ca^© z $^%©^^a^fL6o

(1) ##qq#

iTtx -^©^ V y haA:#^o
(8)

6^#K z ^ -c#©##g#^fk L% W ^ W

(4)

- 96



(5)

(6) ^ #

&OT & a&b, ^ w a: &a%t)5AT&

(?) ^m#e - '

$ 6-f 6#^Ka^T-y^^im#e^w^'gfL6o
5 . s u

±#es . 2o#^#^#L7t#&D:'y^-T^em^±6o

IH SB HO 6 ^TbB

#WE......m##©^m. mm&#g , mmA©mm
2

3 ^ Kttl6©#ES

4 **

5 %&

6

} - X ^ T ^ ©M5&

5 . 4

©T, W $ Od;##T &&o #&?!]#(!: LT#A^fL-C^^).

& W ^ ,g, :b fL 6 % © ^ J^IT K^IJ#G"f 6 o 

"M: #
^ — X * ^ -oMS 

ta*1- ©&QfS

a^#%=#zkli)<Z)g8@[g]4% 

^<y^yHT^yy#]E^©#AZip©g8o[2]^ 

jp *#^#©#*1 !) ©meow 
a • ^

#@© ^ jp T(f 

5 . 5 #-&### t ©jt#

- ##%### Km&lSmf 6 L (L © ^ V y h d:^©AK#>6o 

(D ^o-XKy^'T^-c##©##e^eTK#fp^

97 -



(2) #a, v^^^^o^-r#^K##T#)6(DT, ^[R,'##T#To^JmKfo]W

"C W /6 o

#-e, -ez <, -$

^ i)m % % ^ ( ~$~ tr o

)S: ( T±tfo

as:^-r#)6%)\ v y h T&60

(7) / V y h T #> 6o

(8) mm, mmeiwi#KfT$^^^-c%, L^%x#o# 

#o##Kw:mmam u-cw &o

(9) mzkommfk,

^ -g-Wr-C^^-f 6#^: -3-C,

oi) ° h&Tam;##m-ra#mT% ^ ^ Li $

#4-^#^^, m&Ta^#6mm^R#K-r#6o

— ^, #&OT / V y h ^L"Ca^(DZ$^^^ 76:#^.

(i) %^ma&, mam, ##%m, #

#&K#m-f & ^ ^ % @m-r&!), ^ & o

z ^^<ke#o^mam#Td:mRr#T & 6o

J^±OZ $/!: / V h ' T / V y h $ A,

4"-^, #^0^&e6/6^<k7):^^T^)6o

5 . 6 #2&3M

m^#^z6#zk^ma, 'f^Tom^mzkK^mu

7t^MT&6o

- 98 -



WM: t M t ft Membrane Reactor h± h ~b fi ^ WEMfrUkfiE <D ® taW. K ® t> £.

<b %>o

5 . 7 y n a: ^ h 6 LT (D##:^ f — y y h

(1) -kA-o-^^##^^(Dga%(D#aB
-k ;i/ o — ^###K -k ;i% o — ^ -k ^ 7 — -t=

(2) Membrane Fermentor K X. /&##O

^ &Wi It Membrane Fermentor T: j| H % K % $ L XM Wi ■$ -fet ho

99 —



6 . 1

zk©mA#\ ##mzk, #2.6. iKmA^J©E$:©

MKm^zktca^zkK^m'gfL

<k L T i %)> # $ Z $ K

#^zkO#^(ij#A"CW66 

AZ#^*K ^36 6 ^ ^ T %

~C V* Z> o

[S4%d:\

"C $b Zb o
# 2 . 6 . 2 K 3 0 AJ^Z©##EtK^WTZ

^K#@^JK98^5 0%&©%#mzk©#m 

#eA6o 
A#m#TA6z)\

#2. 6. i B A © zk t£ il:

98 33 40 45 50
50 0 500 524 570

z#m* 70 12 7 175 173
Z'/§ Jtlzk 34 6 8 96 1 1 6

It 604 695 795 859

( 61" )

#2.6.2 Z H zk © HEffi s
(WZnf/E)

9840 42 44 46 48 50
# #& zk 31 34 39 42 4 3 40
03 4% zk 18 24 36 53 7 1 8 1

It 49 58 7 5 9 5 1 1 4 12 1
(z#mm-#)

A6z)^ Xa^##%#mzk#TA6^T, -t©m&d:X^ < z)^6o #2.6. 3K^-fo MK#m

&fL&#2 . 6 . 4K7J\'fo

#2.6.3 ##^IJA©#m# (fuf/B) (98 50)

# d& zk 03 tz zk It

% " ^ ^ 7°

fk # z m

# pp

# #

#:##### A# ba

mm

t? '/6 1 tt £*; Be p”

3" j*

# % # #

#

9.7 2 7

9.4 6 8

4.4 8 0

3,9 9 4

3.8 5 4

1,1 1 8

9 5 4

9 5 2

7 7 4

3 3 3

12 6

4,4 0 7

4.1 2 4

3 3,1 5 5

2 4.7 3 0

1.2 7 1

6 9 8

5,4 0 2

7 2 4

4.3 2 5

3 8 8

4 7 8

2 8

5,9 0 3

1 3,8 5 1

4 2,6 2 4

2,9 4 1 1

5,2 6 6

4.5 5 3

6.5 2 0

1.6 7 9

5,2 7 8

1,1 6 2

8 1 1

1 5 5

1 0,3 1 0
It 4 0,1 9 2 8 1,4 3 2 1 2 1,6 2 4 (zmmm-#)

— 100



TOT

Z'X 6 S'6 6 —

OEZ
uidd

oz
uidd

—

OSZ'Z
uidd

Ot Z‘f 
uidd

— a n
97, 6 Z86 17,8 .$^#9134 0%

#
09Z Of f

uidd uidd uidd
V9L L'OL 66 6 ^399 ? 34 an

% #
0 0 S‘0 I OOZ'Z I 8 #@rednuidd uidd uidd
0 0 0‘f f 0 0 A'E Z 0 0 0‘I f # muidd uidd uidd
GOO aoa xay-N

9'9'Z^

% 0 0 1 4-1
9 1 I # 0 lr
I 0 if i a
9 9 9 XZ #

E Z Z ^ ^ ^

$ X' 0 m i IK V *

s-9-z#

(2)

°9 <$ a.

'^#0^

°? <#a-

'9 #34m#m##%m

oa

otmo:;$mi#94-Bg34 
doo'aoa ^34^#(2))iz^0

mi# 9 T 34^mi#24 9 ' 9 ° Z ^

o T 24®#(2>>|Z^

1### "oti + dn

(#q;i^^#)mi#)jz### © 

#^9^3-9?3T4n^# m 

°9r ^ 34 $ T0^?9(%?#-34^5^

#)#:#9^:L^5W^m#:Ln #*#

?S ' 9 ' z#?

3-0^1 7 34^^0#^%

> 24y##>|Z#243%'-

( #4###% )
8 L 8 7, 9 f L 9‘T 0 I Z 6 9‘8 9 ooo'x >
2 Z Z A 9 £ I I 7, 6 9 E S'X' 0 0 ox ~ 

ooo'ox
E 9 8'9 9 9 8 Z'9 8 X 9 6 0 0 O'O X ~

0 0 O'O 0 X
9 X' E'9 X" 6 9 X 'Z 9 f 6 X 0 0 O'O 0 X ~

0 0 0‘00 0‘X
g/Ur iS8‘n B/v^z o re x 6 B/% 0 0 0‘0 0 0‘X<

(##)##&#

(At'ga) 4i#|"i^##0#)|Z^# t'-g-z



(I)

<, zKoR^Jm^mo-cw^o zoiTtmaa

7kO#$Jm^mo7t % (DT, "N " # (NH» , -NOr ) , 0 O DM^aT* Z !)±#(DzkX 
e#6fL6z)\ &$LT#6fL^*@#%;M<,^m{kKmoTW:&WoX#&%#<D#l,a#

^MT & 60

(3) ^m#zk<DBo^m

zko#^Jme 8^6f 6%>\ m#-ra#KRomme L% < -c ^fL6^j

^ # 1^0

(i)

(ii) -^^K#zK^mm#6L-camd:^Wo A@
6 ^ W 6 &5K#:bfL&o

(iiD

AfLTt ^ ^ "T ^

36 6 6o

(VD pH^##T6K^fL-c^zL^iPx mae^mz%^#^6^6^#mL-cPH#mu

^■t ■?> SB '/^ Sfe xl !H (ISS^o^Slx 7-X7"-A^;g-j')N l> ^>o

.2 #H]#zk(Tzk^m)om^

(i) B$:K^u-6^^Tzk^m#N:5 526

fLTW6o 8K208 #A5^& 7 S^BrT&c^o a:(D#zk

#T&5$o ('78 B$:±T7km^^ppH8) (B^zkm#M% 53)

-3 w(rf %), j? &#TAm

oz#%m##a%z&%:bfi6o ('78 B^ZTAm^ppios)

(3) #|^(DTAa#2.6.7(DZ$^^&KZlp^m'gfLT^i), ^m#OAK^WC%^^^T'"C

^-fo

(ppsi (51.3) ##m#m^)

- 102 -



- EOT -

/:c/:?^Q(T> 4 3)#Y^^^X °^<%4:#:? 3M9 % %24 G ? (j ,# Y

^ ? Q 9^a.^q:m0

-6 c %#:&##34cWY# 960 gO'f^c^/czr/:^

° 9 9? 1 % # S A # (# [#

°9r<#a-cTi^E@a.ig^ 99

##a.igjf 0 S 3-##%# 9 ' 9Z.6I '(T^J-0%^^^^4%.(%a^^OOn^8 96I

r^6iidd*|a|%.n ? g#ogf#m#mW:L "^n qr

r °9>Yio±^y
#Om^g%!^3)g?^9'^dd A 0-Z 0 N ^ "K*d E 0 0-1 0 0 g_ *Od O^^/l vn 

a.09r^l.'W:g.?96O^-OZ^$^#OX^^ ^n

# <# *3 ? 3 O ?

r 9 ^ 9 If $. $:#;$: ? ^ 9 Y^±T(f ^dd o I
G03"#3_#%4i#Y:w % 9"$ ^^03- ^^dd g - s ^^3.^^

"?g^3.aoa

^%fT3)^2g0OTTdd^m(EYj_TYa 82,% 

(ESS °9r<$3_?^0?0%0g^ mdd09-0S{P# 'mddo9l~OOI

8 8 ' ^dd 09^-00^808 S 9-9 9 H8 ^0 % $ ^1 ? W l 0Y±

% 9 6 3)
uiddQZ > mdd0001 — {$: #
% t 6 3)
uidd o 0 I> # mdd 0 0 0 I —0I SS
% 2 6 ^
uidd o 0 I> n y a $

#E A ^@#0
mdd 0 0 0 1-05 808

Y m # (¥i) Y Y m

2'9'Z



52.3)

a) gg##Jtlzk

IS m . #_k3G
lEffi-bzk 1 3.2^Pms/0 5.1 8.1 i.iTt/B nmzk^im

4^zk 5.5 3.7 1.8
It 1 8.7 8.8 9.9

Tzk 1 8.7 8.8 9.9
Tzk^ 2 4.7t/B 1 1.6 1 3.1 7 0^ wet

b) m #
eooonf/B s&

Mzk#fk : ———
7 0,0 0 0nf

^zk: ......sscrn*

2 ......z 6 BOD om*

3 ......##%## (j% v ^ ss

^ %# ##

^o^zk^Tzk^mo yo-^f-h ir##L^2 . 6. iEI6'f 6o"f ^t)^$:#1'@"ea4:zk6 W-^-c

Z $ T & 6

(i) ^mzkaizkzi?##
F e Mm

(ii) ( Si,Ca ), "N" (NHg , -NO: , -NO, ), ()

i=^<\

(iiD

(v)

104



105

©
ft ft $i n#
On # eti ft fed k#
6 0 0 ft H' r $
ft $ aV » ft 5? ft

0 ft 0 K n
n* w Vs- S. 0

ft 0 Mi 0 d ft
ft d A S’ ft
m V &
a hj ft 0
0 ft 0 0 %

% ift
ft # ft ft # *
W * ft 6 y.
r ft S) 0 >f
ft s| o r»
S' X B /X

ti & M
x> * ra @1
ft ff X d &0 ft nfr # s

8 /\ % d
0 #
d d ft )#
s Zm
ft l 0
Xs- ft <w

d
% ft # w

; Cn
IW d y O

ft %
4# MS Ms
ft m'- ft
V> 0
% ft
& d

n# ft
6 CM ft
g Or rv
nr S r

ft d

© hf 00
CO O d 0 /X
o p*'- m m> Pi Bli ft
Mi m ft @ # ft #
A ft aV M # r ft #
V r ft fll $ d h- 0
# ft i| 0

0 m 1# 0
ft Si ft m ft P*'-
ft r m Ml ra 3
Or 3 A ft S
5 ft ft V ft r
ft M ft 5 ft
ft x d a 0
eti ll CO ^3 0
0 ra| o Pp

t# o #
N# Mi 5b p^
Mi A r
A X ft m
X (ft Mt 5B
0 /X n ©
Mt # 1 0
ri X %

1 ft % ni
X Or X tis
% 5" X ft
-Xnr ft til $
ft ft ti if
rv Cti ti. r
rv 0 ra y

XI %
ft ra # ft
)$- ft 0 y
# ft 5S
% #
ft 0 ft
m 0 P^
ft 0 m> ft
nr Or # Or
rX r ft &
ft d Cti

53 ff o

T * m
m

to

cn

M
n

X



© Sh '/W © :§E lip {h

6 ^ & K z ##&##©##%

b # WQ

(3) ##"4"©%©
© mm##K^^6PVA(g4%

PVA e# 6 L-C#^7te,^©, # A% #ZK ID© PVA ^ UF KI^T®$CLI D 6 "4 6 

4,©T^,6^, PVA^^#T(d:^W^36,

wQ LiS'Br^^E^LS^irb^toBS^: itibs ###^T
© !J v - r y ^ H|S(

^ V -7-^-*-, d: ©%##*! D UF ^mWT^#^^^,PVA,8B,

AB8 ^^©7-ry^^^[g]$CLZ$6©K^%&6o

^©#Kg#iDL^W#, alca##K%#T

% & WkfaW^K ^ ~ti %> o

© ^#®4%

r®4%, j)©A#(g$(^&6o

i?K<w©T,

xm^^wpH

ft %> o

© Peel oil ®JjX

*^^y#^Lm#zk^K#ifL6Peel oil

up emw^®4%^##'$fLTW6o #

© zk#-mmj#©m#^jm
(2)-©^<!:®#%B^, ;5)&T&ad\ BE#:##fW!M-C&6o

® 4: © #
(i) -rAy^A/#im, ^^^^-^^#mm#(#)^^©mzk^ijp©T/L^A/®^

(ii) ^'^^%#zKiD©^^"^®4%

(iiD Xa#L#iD©^^-^®4%

% <H#^&T©^aK^m©^w;%#a:j#zk^©^m###Nfi-rw6#, ®$(#©#% 

^@W^6, #©^&6#mL"C#^L^efLd:^6?S:^^6:,

M%)3# Wo

- 106



H - EKmo#^^# < % a & 6 (#m#m#&7t # o )

H mma#\ m^, #%%

H
o##®\ "=6^^ —

*E#KW:J^±^mK L)t $ AT, TotalSystem 6

mK^i"< % 6K%oT, @iR#^Jm#jZ;#@K##'gfL;s, 

Z $K^aT^,5$o 
6.4#^#

(51.3) KzfLtr,
(p, Ltamma##^ 6 ^^Tw^o (#2.6.8, 2.6.% 2.6.10)

^ 6# 2 . 6 . $zkO(R,@^ 370

^E^fL^^KoWTN CT^: Wo

2.6.8 MMao#iae##&:mm = :s h

# # (ppm)
#(###+ mm##

#, m & # m B # A^7 zk mazk tei§t mmemm #Hio#) (re/m8)

TDS BOD TDS BOD
(of) US hi) ( n/m8 ) (AE#U#<)

/L zk $& # 1,0 0 0 5 <5 00 5 1,5 0 0 2.9 113. 1 1.0 6
// 1,10 0 5 <500 5 3,0 0 0 4.0 8 3. 9.0 6

3 0 0 5 20 0 5 4,0 0 0 5.1 6 9. 1 1.4 0

3 0 0 5 2 0 0 5 4,2 0 0 4.4 7 5. 12.1 0

3 0 0 5 20 0 5 6,6 0 0 6.8 5 6. 1 0.1 0
Bl^iim (67^BMR) 1,8 0 0 - 2 0 0 - 1,0 0 0 2.0 - 2 4.0

// 1,8 0 0 — 2 0 0 - 5 0 0 1.1 - 2 7.0

// 1,8 0 0 - 20 0
(El )

— . 1,5 00 2.5 - 2 4.0

// 3 0 0 5 3 0 5 4,2 0 0 3.4 6 4. 2 4.0

i ^ X## @$mm («o^ @$0 3 0 0 5 — 5 4,2 0 0 2.8 - 6 5.0

z jpw%

(&i) m#$9 0
(E2) R^%o^#6LT27ix^@

# x^#WB# 2 6,0 0 0^
I# " 2 0,0 0 01

107 -



^ < a, B j) l^ih(D7t%)#aE7k^^:a:K^# L-CW & & ^ Kj^B LT w

#2.6.9 ^ h <bmm##Am^A@^ om#

(i)

(#M)

( 4,2 0 0 m8/ 0 ##) 6#6% (96)

4&a@#\ Aa^zk^ioM#

m s a m 3. 4 
l

2 0

-to#
/

8 0 3xhi5#

% 2. 8 10 0 < ^ (mmmm xma#a^E#)

- - %): a 3X h 1. 5f§

% m a # 4. 4
l

2 0 (mA#m / ) x

-to#
J

8 0 2 #K ^ 3 6 3 ^ h 1. sfg

(ii) ]$& ^ ^ h

K: L%6#6% (96)
2 4.0

x — yv y ij y I'

x — yv- y lj y I'

#mm () %:.it#i

X — 7 V / IJ y l'

— 108 —



1 0 # m m a h A

(i)
#,####& ^ ^ 1 A (#& #M)

^ ^ E
MX0.8X(M@e(lrf/B),°-5 85>3.4X0.2X(toiaSe(rf/B))

4200 4200

A^zkmmm(ppm) xma##(af/B),o.5 8 5
' 55X2 0,000 ‘

% m ^ #
.xs/n(af/a),o.5 8 5^ ,ADzkmm#m/miizkmmmmxma##.
4.4X0.8X( ) +4.4X0.2X( 3 0 0/ 200X4 200 ^

. (&#^:#J^fto@#8) (&######)

(ii)

3 ^ h A ( ## M/m*)

^ E 2 4.0X0.5X ( ( m3/ B_ )^ 0.5 8 5 +2 4 0X0.5
4 2 0 0

6 5.OX 0.9 1 X ( A**tsas® ( ppm) ) g 5 0x0 0 3X ( < n>’/B ) 0.5 8 5
3 0 0 4 2 0 0

# ^ ^ #
f^#*(nf/B)o.58 5 ,A^zkmm#m/mnzkmm#m,

12.1X0.6X1 jll..l_0.4_( 3 00/ 2 0 0 ^

it fc t \ 8 r IFzK — J (53. 3 ) pp23~pp24 K X & 7

/ V # T CD#%#a-r a jP 1 Ip ^ ^ -CW 6 ( # 2 . 6 . 1 1 ) 7)\ 5 5

2.6.11 10MGD##T(Z)3^h^^ (-k^h/lOOO^D^ip)

tern 7° n -k ^
# ^ #

( 2 0^#A. ^flj 5$ ) a&#@8
it

(A■jjny^'o)
# #

m m a & 4,0 2 0,0 0 0 K>v

1 0 0 0*'n>^i)

8.8 -ky h

# [5 7.3

# # # 1 4.4

##&# 2.6

% % 7.0

A ft f 1.5

#1 3 2.8-kxh

4 1.6-fcy h

1. mAzkTD8=7 0 0my/^

%azk TD8=10 omy/^

2. ##a#Am= iOifoy/0 •

f # 7 ^ - h

#^2^

3. Cl!Rzk#E= 8 5 $

1,7 6 4,0 0 0 KVy

i ooo^ox#|)

3.9 -txh

#(Hg 8O4) 4.0

% &l 0.6

# ^ ^ 4.2

#### 0.9

% A; 2.8

A # 8 1.8

ft 14.3

18.2-fexh m a

109 —



6 . 5

^ f )
4: (f %)

6 j) w

A 6 (D#mK I 6 A# 6 L-CO<&= ;% h f- ^ a & 6 $0 & O#:#

9K%&o

(1) #^mRo. uFm#

% I < o —^#(d: 4 0 —4 5 °C ^ Rg:#T#)6o

60 "C #& ^ T# Aa%(D%^)6o

Lx y D L z $ 6-ta 6 #x afij^# < #&-?#—gg#
6pLT#M#L7t#x —

^#K##LTT%a^6x

% 6o ^^6 6L-ca 9 0 -9 5°c K%5$o

(2) #; PH#@m Bom

4-8 T&ao#aPH2-i4-r#mT#a<!:T5fLa#%m-%:% 

40-4 s°c ^T-rimm±a^#^^ao

/y^^x -^7°m^^^0^m^#^L^Z:#KW:x ^PHK#^T#Aa^#^&jPx ± 

ggo^<mm^m^x a^pH 1-14 K#^am^M^'g^^^###;[a^m6LTm^ajZ;

V^ o

(3)

— 110



ojZ;m#<DW6^#^m@K^^-c #,5 $o uF - Bom#^ 7 7

^ — o(d: Bc5'3#-c&&o

?8.9 pp70) KlfLff,
6 A/ % o T W 60 & OTt^ ^ ± — h & ( 8 0s" ) i:

fkR&^#i##ira LTtTzkWia'^O 2 L?tTzk

6R@&J^±Onq%^# LT ^ i)y % 6 <L#1& LTW60

^/<v >

,Cr— 1

^ U t'—Ji'XJi'ft >£5 V >6$

C C^^C

2.6.2 T

zKK%L"C,
SOg-)

%=:/T^6o
V ip ^ l#T^>6o

111



x ;i/ ^ t — h6 . 3

-C%%^LW^i-±T66o g|K:^L7tmmW:, ##%#<D##K#J^L7t%(DT&6o m?Lof9*
tfL5^##Klc-CAC6m#^EO#K16%oamt)^L6o

(4) Og/Ng )

(5) r=j 6 ill $ix '-/ 7~ -A — ^KZC^^zKO^'o'

uwo#\ ^m#T#o#zkT#)5$o em-k^

6 . 6 7° o ^ ^ ^ hiLTO^ — h

(i) ......#

'g-Wr^o
......M3##OEM <k-&&-&!:

^ ^ ......7-
Tt. A
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(3)

I&BL ^:7°o^ ###^#^^#^^7^( 8 5 1-5 6 )

// -- ^

(4) -t- O #

##ff : ( #*N# ) #o

#*5^K i ^^#^#zko*#^mK^y"6#% (so-54)

&m# - #^u#%
z (49-5 3)

- #jgu#%

- #;6m*#oj%6ma##Ki#§-f&#% (5 2-5 4) 

mzK - #jgu#%
z 6###zko^aK#f (52-54)

- #%m%

- #^J#%
m#mm##zk<Dm^g##a'y^'T 3#%( 49-53)

- #^u#%
^m##fk#z#m*o#mMaK:i%'f&#% (5 2-5 3) 

xzK -

%^aK^y-3%##zk<Di$&^aK:#8-f ( 5.2-5 6 )

4k^K - #%m%

Zk#^n%@%0#zk^aK#K^-f 6 ( 5 3- 5 5 )

m^kzK -

fk^#MD^#^aKg@i"6#% (51-54)
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###

m#^

3^%^

3^%m

%#%$:

%#ri^# . i&sm

9-0 s )

(9 s~s g)

%mr^# - m#4#
( f 9-g 9 )

%#n^# - m#4#
c s 9-i 9)

2^ MflS' ti? * ifiUt'w'
( 9 9-Z 9 ) ^ ^ ^

%### - #T#



7#

imggKmm-gfL&m—AfWK^Azwm, Azm, Aze, m*#mmm—etD&^6 

(:6K±6o 2:(D#K(d:jZ;#(D###6LT, AZA#^^^3y^^hi/yx%#^-c4)&^t 

#A 6 &o

fL-c^6i%^ZKg#T 6^##KoW"cM^"T^ < o

53%&og#^#K^U'/&7°7^^y^##(D^:#^a(d:, $5 5, 300Tont#%^^L,

tr ( ^ 4, 40 0 Ton ($583#) & cS#"C &» #, V 7°o L°l/^ 4 40 Ton , /

^ ^ V 2 50 Ton , V =r - ^ 135 Ton T & & , # %#& L"T V^ & AZW#^A%^###(D## 

T&6-k^o -^d$5 90Ton ( $5 1. 7 # ) ^^45 6Ki@#'A^o

t LT#m3fL&#-@Azm#K^A'$^ & y ? ^

W:, &AG5r#%A#e, a#i&'&###-f66&t###-c6D,

$###0#,-$ 1? KA% < ^D:#mA^Jo#^e#^Bz^^#mT^mKm^'gfL 

"cw^ ^ ^ t#^, aKD^#-co^#(Dj#^:^@^4^TW6A^a'C^6 6#A 6fL&o 

^ZK4"ini(Z)#^0%# t ^ y ^ 0##Ko^y^-:6o

7.1 AzwmmAmm##

(, 53^&#^TM:m3c#^$526.5Z#/^ ($5300#M) K&^t^fL,

fUfr#, m3t4)#wo-c, M#5##Z,(d:%A#Wo #^xh#^Ae##%A8#o

####7% (Mw= 300 — 3,000 ) <D^ifa#(Z)fp]Za "CKgg'g fbT 1# A A %,

PAN,

(HD-[:&&, ^#m<De#[Rizt#eL

-c,

Tl]#m#0^-:%6UT, AZ#m&/&#6%&m#0(<D#rp]3:'&&6, 1980^, BmT2.4 

ZA, ##T72ZA, 1990%KU, gms.s^A, ##114ZA &#^^fLTW6o #%##

a)

1) ^##%%(^#,

^ i $ & to

2) to

3) @&.A#K^^yA^^##^^A^#T6Lto

#K2)(D^#:^#J@:T&#%tU-C, 0uprophan^(ENK

A% ) t LT#^-g fLT % Tto —o - ^ - 7' - 7 V T ^ V o ^ h V ^ (PAN ),

(PMMA) uy w&o
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(2)

2. 7 . 1 2. 7 . 4

2. 7. i SEE® * “ ^S5§#f§§ ( y > ^ - if y )

A — ii — E # AIK# Gambro Travenol B-D Life 
Support System

Rhone Poulenc

Hi « FA-11 10 M Optima Para Flo Vivacell RP 5 RP 6

m % # Cuprophan R & m £ m £ M £ m £ #979 9 
p a h y w

*33 (cm) 4.5X26 — 8X67 — — —

@ & 70 18 17 17 — 16 16

m ffl 8 (m‘) 1.13 1.0 1.02 1.0 1.0 1.03 1.03

iS a ^
(m//h-mmHg) 1.2 3.7 3.5 2.5 4.3 2.0 20.0

9 97 77 7s (m//min)*

m * 135 108 150 150 130 130 143

^ i/7f=v 105 97 — 121 110 " 110 120

^ f m - BSP 18 — BSP 37 — VBji 28 VBU 60

fife 1 @ fife i m ftfetcm@mo.54, fife 1 @ T»wm

# $
1.50m* <0 t O
ifct>

WiM 7,13.5/im

E) MBE : nci&yf^Am.
♦ / !»7? : Qb=200ml/mini Qo=500m//min.

2. 7. 2 S E 3 A M sS #T ft.D *)f

A — j) — JMS
---------- ^------

B @ % jii m AIK# DASCO Organon Extra
corporeal Travenol

si & £ Coil D NK-85H DC-7 C-50 SP-1052 C-02 EX 03 UF 1 15 high UFR

m a # Cuprophan n £ a fit M £ ft £ a £ a £ R £ m £

m S (cm) 12 — 12 12 15 15 12.2 15 15

A 3 (cm) 5.8 — 3.4 5.0 3.35 4.0 3.5 5.0 3.3

@ m (m«) 1.4 0.87 0.81 1.2 1.0 1.2 0.84 1.5 1.0

a a $
(m//h -200mmHg) 700 700 350 450 350 360 380 510 440

y-fy 9 rf'ST.
(mf/min)

m a 195 143 145 — 120 115 155 133 154

9 V7?--'7 160 118 110 170 90 95 120 110 123

* ft ? & — — VB„ 20 — — VBn 28 BSP 45 VBu 28 VBu 22.5

m@mo.7~ mam o.7~ A y **.1$ m@mo.48~ EX 01~24 ftfe»Mi>i>&0
m $ 1.4m* $-00 1. lm* $-00 -e, mamtc 1.2m* $-00 $-07#

to&0 io&o JtLOiSEE to&O

E) M®E:
* 9vv, RaagAtmRL-cv't.
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2. 7. 3 ^ & m a # # (i)

A — ~h — te>T 4 * A' Cordis Dow % $ A

m & « AM-10 AM-20 C-DAK 1.3 C-DAK 2.5 B-2-M TF-15

m m u $H7y-e-ri£- 
p —x 0 & ‘A'fe.-teA'P —x m & 9 A 7-A/ A 9

9 9 is- h
-te A'p -;*.££

*•5-

A C$ (/mi) 200 200 200 200 240 250

Bl @ (/mi) 15 15 30 30 40 25
(mm) 157 183 160 210 190 190

* & — — 13 500 20 000 9500 11000

w % m m (m*) 1.1 1.6 1.3 2.5 1.36 1.6

* @ & EO EO 4-./W-? 9 y *A-Nr y y f* am&a

a a $
(m//h-mmHg) 3.5 4.7 1.7 3.0 4.5 2.5

9 9 7 7// (m//min)

R « 160 176 160 181 150 165
135 155 133 154 125 135

+ » ^ a VB.,35 VB.,50 VB„ 23 VBU 40 VBji 50 VBU 23

B %
fikic

AM-09 (0.6m’)
AM-30 (2.1m’)

C-DAK 0.6 (0.6m*)
C-DAK 1.8 (1.8m')

ftiU-
B-l-M (1.36m') 
B-l-S (0.73m’)

L
-U'i

2. 7. 4 # ^ # a # 2# (2)

A — t> — -ypEi Cobe T ravenol > Extracorporeal Bentley ir /U *

m & % NF-01 L HF-130 CF
Model 1500 Tri EX-1 SD-1

9 9 9V*
TH 15

m & # Cuprophan n & m 6 m & n & : 0 &

41 £ *
M S Cum) 215 300 215 200 200 300
M J? (/im) 16 19 16 11 11 16

(mm) 160 — 150 — 230
* & 9 750 11500 — 8 400 7000

1T % 0 0 (m’) 1.25 1.3 1.5 1.0 1.3 1.5

* @ # * A'-* y y EO EO EO EO EO

IS 1 $
(m//h*mmHg) 3.3 2.8 ! 4.0 - 3.1 4.0

9 9 77V* (m//min) '
K % 155 142 175 150 160 160
^ k7f = y. 130 123 135 w 134 130

4* ^ ? a VBu 33 VBu 33 BSP 65
VB„ 30 — VBu 37 VB„ 40

m ¥ m A # (tilt- ftiiic
s # #1C NF-01,02, 

02 L CF-1200(1.2m’) TH-lO(LOm’)

it) 9 9 7 9 V*W%.4k1fc : QB=200m//min, QD=500ml/min.
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0) — 3,000

(D l&fr-F © 3#i## tt Guprophan^@#

(3) Ouprohan^ Z j) A

(4)

© Monsant |± (yjv)

PAN

L 4^iko

(2) Rhone Poulenc % (iA)

pan ^m©$nMM^^t(j

% (m 2.7.5 #m) o

CH2 = OHGN/CHg = C ( CHJSOgNa

( 10 -t ^ 70 )

(3) National Institute of Scientific 

Researeh £h (^v)
OHg

^ I
[ O (OHgGH,0)n G (O-S-G-S)

O OH,

2.7.5 A#z^#rR!#

5 B
rti y A —

**s«

4t + - hK
A 9 A —
^a#

Cuprophan
PT 150

S 9 (mil) 1.2 1.6 0.9
% a % g (cmHg) 34 20 20
* 0 a a $

(m//m* • h • nunHg)
200 mmHg, 25 °C 4.5 — 3.2
200 mmHg, 37 °C 7.1 — 3.9
600 mmHg, 25 °C 6.8 7.0 3.4

rfi'-f i yosate fcL tL %L
KRSB (*HFS)

(cm/minxl0*, 37°C)
Nad (58.4) 737 604 707
K * (60.1) 837 665 724
* u7^=y (113.1) 519 389 452
y y Bt (Ai40) 253 210 232
R 19 (168.1) 429 355 336
*y . 8 (342.3) 252 201 164
t'#;y Bu (1355) 108 92 46
< ? y y (52oo).. . . 23. 21 - . 8 -

oc )m ]

0

]) ij — *" $ — h ) y " a y^±t X\ 19 7 5
I) 2. 7. 5 ###- t: — h ^ — jv i)i pjfg-c £> i? x Sff^S©/JNM/fb>

O

© Am icon % (^v)

V ^ ^ ^

<i © ji£ -fe ^ p — .x y /i' /-k v -i

X 3 ^ 7° 1/ ,y ^ X. #7± df -g fL "C

/&o #*#6#

ZK'Se FfPIl/.-, 0^ ^ "o |3 6 $o BH \ J?£ ^ fc£ rwj T.g
#o#AKiK

K©lR]±^|g|5$6T6%(DT,

"5 fL;t##3a©##t^^A b fl T lx> ho

&^6©m©mi#e

6 #7t©#(^ 2. 7.1 -c&

-& O

A Cuprophan PT150 

o 7 ^ V n — b V A'

xr^ Vn=bV>-> *7V/v 
x/w* >%f b

• # —#4*“ h

a 100

i 100001000 :

g| 2. 7. 1
SRWi ioBft
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7.2 A % # m

4-m, mmuAmoAAft

^%6LT<Dm&mA%m6L'c#o:T^6oTm#^^^o AzmtL

m#6UT^A%m^i^K#fL, o^, oo^om^,

^&omTA+^T^!), #@o#

(3l#W^'gfLoo&6o 7H#oj5%##(d:A % < A < A %

%#%## I % %#oe#"t<D <DKg###:T6(DT, $#^0 & (D<D^#^#6 ^ $ A"CW:#

t#AK^^fLA^#6#A6fL6o AB^K3#^T6##(DM^

MAo f h 6 UT#gT"<# #@^^LTW6

(1) # A %

(D

(3) #fi A A##-o"#

® A^#^ i K?/<%! 0AmK#A6^&

(2)

$mmmA%m-^m#m
U% i ~ 2 oT#o

2.7.6 $ m # m A i m

y — a —

#86 5 &

Edw ards Travenol Cutter General
Electric SCI-MED

Lande-
Edwards Modulung Bramson-

Cutter Dual lung Kolobow

R3SIB, m* 1 3 0.75 3 5.3 3 1.5 3.5

fllttStS, i/min 0. S 1.5 0.75 3 3 2~3 1.5 3.5

%MA%m. mi 180 500 150 600 1000 600 170 370

m # # $8 # # *8 *8

(3)
y V 3 — y ti 31 S§ V~> A A V

y'otfyx, -T7oy#(D#?l^#KZ 

6#^^##-$ Al^6o 

(D yV3-^o^^p*g#^

A V 7 / A ^ y 13 A A y / A l) ij — 

A$-h 7oy7^g^#(GB%) 

AV*A^-hKl# #W8^^&{d:

2. 7. 7 A%#m#o#

d* ') t - m m
RJ* 00 (> 
yfy ygg^ 
®»3Ui))

#%aaa
(mi/min m2 atom)

0, CO,
•> v 3-yii #vixf^ia 190(160) 140 770

dt V i^o + fy,-)! U 
i3 d* 7* — h

(MEM-213)

#-R 50(50) 170 730

&M# V T vu * ^iz x 
viz* y

£?15ffd? '1 ro 
>yRK«6%

25(2.5) 1100 4600

@agxf/tz-kviza —x 
/<—7 a o-/f V— !•

d? V d-1/ 7 4 y* 
%**&&%

175(2.5) 880 4700

^?Ufd? 'J^otfv 
yR (Celgard)

^7L» 25(25) A0 A*

B«f7oyR ^TLK 500(500) && A»
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a <,-c
43^###A%W^KfF'gfLTW6o

® y x x r

^ V 7" y x # ^ ^ M x v = -xf&3r L^:^V-4-/^7>-<xyx-i

(, A#43^<D#AW:g0#)6fL:&(/'o

® #fL«m

V 7° o ^ X x, y 7 o x ( # 2. 7. 5 ) o

(D zK ij 7 ;i/ ^ ^ x ;i/1' y

OH, ( OH, ) ^ OH = OH^ + S O,

0
II

( CH-OH.-8 
t II n

(OHJ^ 0

OH,

2. 7. 8 y° V 7 yv y 7V x yv y x

o, co2
dV'J T>v*vux;i/* y Cis 9 39
*<)T*±A,xjt,*y Cie-Cia (1:1) 11 40
•> V = — y a* a 69 307
MEM 213 18 112
f 7 o y 0.7 2

* (ml cmthick/cm* s cmHg) X10-9

H® £%■ :ra u 16 ^ c ia 77

tit It>^0

(5) — 7 yv y p y y yv x. y yv -fe yv d — x

OH

OEt .
pyridiperfluoroalkyl

acid chloride ■
ethylcellulose

where c* » 1 (propionate) 
a - 2 (butyrate) 
a ■ 6 (octanoate) eocH,

perfluoroacyl e thyIcellulaae

(1)

•Ha

North Star Research Inst itute T! H3 © 'B © 6. — ~C ^ -y x. ~r -f x

y&K z w&o

7. 3 A%#mm
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AM# <F ^ {B U
1, 500 — 5, 0000#@6 fLTW6(DT, -k^o-^#Zj)W:P

AN#K I 6^#-f ^ -[ W6o #^^#6 L"C#.#^jK Z 6g#A
A % A%#m6 M#T^ K AmAK^WTM#K#&^#6±6Kd:&^^Wo

7 . 4 EE/jc^iffiffi B

m^emA^K^TL-cmAo#m#SA&^^ ip,
%w6o PAN##om^(p

Lzt §##A#^##A^@#$#'2fL& Kg^ "C, Z 5 K a-, T
^6^, A^#%#K 6 I) w 6#A6o

7. 5 =;^^^bi/^x(A%A#)
poly-HEMA i/xX(D#A##6UT. A#±^.

X 15 — 20 mm Fig cD^S^EE^Si^'S fri h ft¥^ O ## (D £> h0 K W: #A# ^ V "^ —

;s 6 L-C#?L@it:<!: ^fLT^ (p , O ##(D
7^^^m#6'$fLTW6o %*\ A%A#6LT#^^#eK(d:,

%%T^A%A#(D^J^^#^(D^fo|6LT%#^fL'CW6Z$-r^6o ^
^ n — 1.^3#K#S^'$fLTV^6(D-C#l9&

~f h>o

2. 7. 9 ##%##! IP A7tAT###<D% 1976
ttaeits^msi

mmin&AtixvK*
^?>s

®aix»i£»)at2
7 a a ft—#> I; £ 4 freWS XH A
*«zr?x • -s-fitmissf^KBas 
±<t-tm<nzm
tm») ifetm fKliesEt$< in "fir,.

in tivoKTrl.*) >»

*«». T'£&<r>mt • jfcSSEH 
T h-rixmt: £ i*«»««i|i 
±(*!*!»)*« - 7"7Xf 770)16%

bone Cement 0)pff % I^ /7—$%0) 
».£. XS-)»60FP#I, @$7|0>lBi*) 

-t? J 7 70)3—T< >7"$ 

fflf»ia0)C3*
4jBS0>ffl%(!gauiO

I«M»Uf)«*. 6»-f V;7a. xrt,yn4t.'f)0)!S!%
+7vnt»WjfStt 
•WU>f-7>M»Ktf-t-4-e-xy-»- 

0)tS«tifi0>*B 
6-*<m0)4;i$tti6. MMtoXftfG

*.O3lSAX*0>Slfl #tmt(i:
Occluder 0)19% 

£MlAX#0>fi!% ±H>AI#0)«Si 
• 4»AI#0)«?fi

CtS8ttAI#0)Ktil KAtittltR»>

wam')-7V7 b#0>ssii rsh-m 
#MR0)fi!SE

a»(K0>®i*7)r45t
#««iH0)RI!$*^*RM0S*WA
K«ffKHl0)SR«m

1•HXtilHfi 
S SFMttfliett • itXSMH

y, tits»ix$ 

B$fflaiA$.tfyr
BtJ$ffll*»).C.H.i;y7*

*«-Xai0)ii<3ei6
HA-fXb >XTA 
Sigf-X h yxf-A 

*AXMRm@* • SfXttMtt

— 121 —



# # #
1) OWRT x Inventry NO. 6 ( 197 7. 1 )

2) K .C .Channabasappa » Desalination 1 7 , 31 ( 1 97 5 )

3) p 142-149 (1976.6)

4) 239, 18 ( 1978. 5 )

( 1978. 7 ) % ARE

6) %#m* 239, 24 (197& 8)

7) p 427 (197& 3 )

8) # jE^A; (1977.5) e Am

9) £EM ^ A A UK A A IS 2 6 21 7 ( 1975 )

10) ; Iflfflzk 239 49 ( 19 7 8. 8 )

# JESA Ibid 69 ( 1978. 8 )

11) H. Ohya I Proc. Inti. Cong, on Desal . & Water Reuse D 223 ( 19 7 7. 1 1 )

12) Y. Yamabe ^ Ibid I 1 95 ( 1 97 7. 1 1 )

13) H. Ohya , Y. Kunisada, Y. Hi val , and Y. Mur ay ama l Proc. 6 th. Inti . Symp .

Fresh Water from Sea. 3, 341 ( 1978

(imZk## _4^ (2) 13 ( 1978 ) )
3, 395 ( 197 8 )14) C. P. Shields %

15) At jtlil

Ibid

Ibid

239 41 ( 197 8. 8 )

4 9 //

l

;

;

16) K. 0. Channabasappa
17) n

54

62

74

80

Desalination 18, 1 5 ( 1976 )

5 th Inti. Symp. on Fresh Water from Sea 

4, 267 { 1 976. 5 )

is) ; zmm* 239

19) mi22MB; ibid //

Wayne A. Me Rae \ Ibid //

20)

21) S dr IS i— <r <y h 'j t-f

22)

1 5 ( 1 97 8. 8 )

12 //

9 //
p 495 ( 197 8. 3 )

( 197 6. 3 ) 

p 31 6 (197 8. 3)

23) ( 1977.3 )

24) (i978.il) ^

25) R. Eggersdorfer et al . Proc. 6 th Inti. Symp. Fresh Water from Sea 3 , 57

— 122 — ( 1978 )



(Ssl8^.aSrOZie) 
SOIrt WltilXZSWf


