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B Ao, B ool W7k o5 A od) AR Ao ANHA Pt AL FYANN Bl A4
< b A7 glolA AEE Aol

[0058]  AAd 10 FA4ke) BE

[0059] AAFLE o]&3td A4S FEHSHE AYS FHSAUTE. Feed solutiono] AMEH A4 A Fed-batch
g FPORRE U2 HFAER, Cellulose triacetate A& AAFe4e (HTI, USA)e & FAH AT
3715 o] 83513 t}. Draw solution 30wt% NaCl& AREsIith (¥= £ 300mL, =25 &4 300mL). 23
of AbEE A §999] pHe FEUIGFE o] &3l 8~92 Z4E3 ).
F 1
[0060] Time (hr) A g A w5 | A% pH | W& H| &4 Rejection | Remarks
B9 (L) (g/L) 3y F&ml/hr) | ratio (%)
0 300 67.42 8.82 0 0 0 A =
16.5 195 100.97 8.83 105 6.36 149.75
28.5 164 124.24 8.84 35 1.23 184.27
40.5 144 147.62 8.41 17 0.41 218.95
88 129 153.82 8.33 15 0.17 228.14

[0061] = A%, ¥ 1o] vEpd vheh ol ARt AL olgetel HA fAoRNE B A R
S BEE 2N & ATh SANE] FEE 67,4204 153.82/L2 F ] o] o] sbsargith

[0062] A4 2: §7)2H(Total Volatile Fatty Acid)e] &% Wy

Jo

[0063] AAFLE ol&st F71ME FFcte 2SS FHSAT. A AFEE {74 ditgd o g Ab(acid) @A

oA = H]&Ql FALEZ 23 AbGak=6:1:32] FIu]Z FAE o] Th. Cellulose triacetate A&

d A WEST]E o] 88l AES WslSltl. Draw solutione 30wt%
0

1l
—

(HTI, Ush) oz A4 ATy
At (=&Y 300nL, == &4 300mL). APl AREE fF7AF &ofo] pHiE FEUIEE o]
2

¥ 2
[0064] Time 7153 T sE | =8 pl| MiE s F Ll Rejection | Remarks
(hr) gl B (gl) (g/L) 9] (mL) F=(mL/hr) | ratio (%)
0 300 93 9.46 0 0 0 Al =
4 276 102.29 9.34 24 6.00 110.00
17 228 120.83 9.22 48 2.82 129.94
29 199 129.61 9.14 29 1.00 139.38
46 181 147.75 9.02 18 0.39 158.88

[0065] o f7lite] x3tEl Ao RRE ES A RFREN

218 A2 46A17F o] 93g/Lol| Al 147g/L= 1.58u) o]+



[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

s5°] 7hesksltt

AAe 3: AAZFY & WY
AAEAS o83l mAHZRFE 53 AES 535}
= F/2 media®} 4, C0,9 ¥HFoZ 253U 2

triacetate A& AT T (HTI, USA)o® FAH AMES wrer|E o) &
solution 20wt% NaClS AFE3FiTH (Y =89 350mL, =

>

AT FE R (FR)E AL 9 VAR SR

S=50] 10-1272868

A}, W M| ZF(Nannochloropsis oculata, Utex, USA)
6CAA AHFAT 3 feed solution® @ AFE3F3AtE. Cellulose

st} A3S ST, Draw

# 3
Time (hr) u) M| Z5F HAMZF T2 | 5 F &4 Rejection Remarks
gl Mg (L) (g/L) 3] (mL) & (mL/hr) ratio (%)

0 350 0.705 0 0 0 12}

10 280 0.820 70 7.05 116.6
X 3o Yepd ve} o], AR FAHS ol &5te] HARFE XS fddA ES AASE YHoE I
XY MAEF FEE S7AZE 5 AT A3 AlE 10A1ZF o] % wAlRR{Y FEE 1168 o] s 7}
=

AAEAS o] &5t WA S wHd= AE
62~83%2] dHFWoZ *
H ANES d3UIE ol&ste] AFES

300mL, =29 &< 300mL).

S 3599 tt. Feed solutionol] AF&% whulze
t}. Cellulose triacetate A& A ATt
13089 ch. Draw solutione 30wt% NaClS AME3stgth (¥ =

i gz A F&
ut (HTI, USA)o.& T4
£

1% ox rﬂ

F 4
Time (hr)| THEgN F3) gdwg e | wjEe B & Rejection ratio| Remarks
(mL) (g/L) (L) | % (ml/hr) (%)
0 300 1 0 0 0 Al =
4 282.15 1.07 17.85 4.46 107
8 269.25 1.11 30.75 3.84 111.4
12 259.95 1.15 40.05 3.34 115.4

O A3, T 49 YERD vle} o], HAAFEL FAHLS o)L )
ARN FEE FAZL = A, A AR 12417 o] F &Rw F
ol 7hestgint.

AN 5: opH|xite] F

ARG ol gatel ol BHSE AP FAsYt. 2

3o
w2kl L-Tyrosines ARE3l3t}t. Cellulose triacetate A2 <] Xé/}:}lzr‘”‘l}

_10_

AbgE opu| Ak gl H A
Al U (HTI,
HFS- 715 o] &3le] 23S WaEFAT). Draw solutione 30wt% NaClS AF&3iTh

1___/’\__
UshH ez A
(= & 300mL, ==

sto] Tl gojo 2 RE B& A st AFELC
5 T 1g/LellAl 1.15g/L& 1.15 #f o] &

24 olm

—_

=
HAAE

]

.

oo 2



[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

S=50] 10-1272868

°]

59
& L-Tyrosine]

%27} 0.69g/LelA] 0.

S o] &3] L-Tyrosineo] %gty &S
81g/LZ oF 1.174] o]A ¥ Zo]

IZ5
Time L-Tyrosine L-Tyrosine &= 5 Ll e Rejection | Remarks
(hr) gl By (L) 2 (g/L) 9] (mL) = (mL/hr) | ratio (%)
0 300 0.69 0 0 Al A}
3 255.56 0.81 44 .44 14.81 117 .4
vEbd nke) o], AR T4 =3t A3, AgPAI= 323

AAd 6: Feo F=
AAESS o)gsty S FFcte AES ST, A AHgE F2 R A% (sucrose) S AHESH
AT}, Cellulose triacetate A Aol AAFete (HTI, USA)C® FAHE HFAFEYS w372 o] &dte] AFS A
gakolth. Draw solution 30wt% NaCls AR&sHth (F= & 300mL, == & 300mL).
6

Time A e W& H Hl &= Rejection | Remarks

(min) gl By (gl) = (g/L) 9] (mL) F%(mL/hr) | ratio (%)

0 300 302.2 0 0 R

100 193 469.7 107 64.2 155.4
E 69 YERd vpe} o], AAFES FGE o] &3t Myo] x3H fdE w5 AF, 1007 olF AHY
FE7F 302.2g/LAl A 469.7g/L= <F 1.58] o]/ &350] 7Hs3td

A 7 Y&

& E(co—current) AAI} DEE(counter—current) 9@ H L

32 (counter—cur
I} o] AFE

VE(H7 1D &
A~
-

+ 1l4bar”} T},

=]
4 =
‘%%Q(NaCl)% A ol Ao (AT ). Jer“’i 'T‘ HVLH

rent) dZAo] @Wol o] AR, UEF AZI gzEg A

o}

& 371 % 73 ol LYVl gyste] UdEE 92 9 9EE ddA7

4nf E=3

ol
rlr
o
Ho
e
ofN
£
rie
ol
1o,
o
—m
A
flo
S
o
&8

N
i)
)

il
&
(11
i)
)
lo,
r>~
i
%
‘F
2l
2l

off

N
i)
ki

(<3

H
FoRnE 2FAS 4uE 2= 9 o3 o WHo

F* 7
271 PLacRs s Uas s (/) WA ¥ 1000 units
AZAHH AAHZ
1 29.2 29.2 =714
2 13.8 19.0 olelx}: 200/1.75 - 20/0.25 = 114.3 - 80 = 34.3 bar
3 11.5 15.8 QM A=1000/34.3=29.15 units(area)
4 10.7 14.2

Aol LS FAAAE =

S5 cfo =140g/L (80bar);

==

o
T

7120 §%: cfi=35g/L (A5 20 bar) I= AW FEF
ALE o}

H \ T
AW 4915 (NaCl) A%, wdi=200bar, ¥4 A5 wdo @ 200/(1+4

_11_



[0090]

[0091]

[0092]

[0093]

[0094]

S=50] 10-1272868

AFGOR ol =9 ot THAHoE 4R FFHHY] AT = AW Sui(E) 7507t =25 A
HZ o]galn olnf H= AW FEF9 F%(qfo)S J=FH FYFHF(afi)] 25%01H, == Ao HFTH
F2 175%7F €t

AXE ¢, qfi= 1.0L/h, qfo=0.25L/h (mfo=80bar), qdi=1.0L/h, qdo=1.75L/h( wdo=114.3 bar). J=AuHe} =
AW AHFEQRI=114.3-80=34.3 bar. wWE}A 19A] Alzle] Hg 9A=1000(units, ¥ ©9)/[114.3-
801=29.2 area units.

3 7o veRduRe o], teA AT w5 Al oA, dutAd Hue tuA JAFEY w53A A
2"lo] g8o] Fi HIA(Y#H TEF, co-current) 9ZAHRYE= ZEE AZ] (counter—current) B A% o]}
= ARE FAE = QY. & T TEA "N ¢ d2 9 do] Hossitt

oo g W SAT FEE A ZlEsislent, FaAe e AAE 7R Al Al oA ol
A A Ve A wbEA S AA G oy, ofol sl i el WeTE ARE= Aol ofbd A
g ok, mebs, & i) ddHd Wele A" F7EEF A5 SrkEdl fste] AodEnta
& Aot}

P59 49

10: 3= H 20 AT
300 =29 A 400 &2 A AJ=E
=3y}
EH1
20
HeL ,
Yz g 1i]
10 24l
\/\ Regen:r[:tinn 40
system
|
l=c € | T a0
LSS

_12_



&

Feed chamber Draw chamber

Ly

AP=0 AP=02>AP.q

ATT=ATTg ATL = ATh-AP= At
APeq = ATt.q
-J,+),=0

<Equilibrium 1>

[
g,
W

Draw

solution
Feed chamber Draw chamber

L

AP=0
Am=0

<Equilibrium 2>

_13_
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x4

Feed chamber Draw chamber

AP_ = ATt

<Equilibrium 3>

zds5
Degree of solution concentration vs solution volume
100 X
1 stage
) \ )
2st

5E stage a4y .
a? \ i
T 3 stage
T 125 ax =
= o
C i \ :
e 5
S eas e L exs

=]
2 o
1 T T T T T

Time (day)

_14_
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S=50] 10-1272868

f1

il

Feed solution Draw solution

Semi-permeable
Membrane
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