i

%9

PHREAF I ERKFEHNFAL R

ERFT RV E LA S TR RN E Ay

F3E B AR R o PR AL

FRRAIFA RS

5 &

AFT 3 E AR R A PR

i Sl i i A R S
T B B E 42 (direct contact
membrane distillation » DCMD ) 11 2 3 §
B M & W % 4 /% (air-gap membrane
distillation » AGMD) & ¥+ #4273 /% 2 % fi¥
WR s e gk S R R
ROOENEHEREE RSB
oo FP AR E A B i
Fow & ¢ % (polytetrafluoroethylene ,
lwm)iﬂﬁﬁﬁ’%ﬁﬁﬂﬁﬁﬁ
,\‘L}ﬁj_v}:glc’ ,4,\ /fl]’ﬁ'/pni’”i‘aﬁﬁ@

L’iﬁ%%mﬁﬁ+°ﬂ SEFR
@ * PTFE "% WA i 5 * fA
BAFFENT § oA gt BRI
BRCRER
3P

AR o o AN R R g A
SF R FHEEH A ERE %
B Fl o defmiB (T F B B B 4
@AYo CPRET SRS - P
o LR KRR BE R R
v ;'?]?4‘:’;1"%} 2 EHNEPE 0 TR T
o feo X LIRS £ & T BAE[1-2] -
@ peiEs

Oz AR B % % %% (membrane
distillation or pervaporation) -k ki it
S NERLEGRE R DR
g R L= L I
AR ER KA AR /_I‘Nb/}}icl{ﬁlé
o ARG TR B Aol R A
B RE & e P R TR K5

16

P 3E %% 1 CN9712

A2 R ARy o

WA AR AT A T A - A
B8 FGEAR o I B S 3o R E
( micro-porous hydrophobic membrane )
Flﬁ‘—%ﬁ-’:& B F R R AR R R e A ‘f'J'*
BORER A 0 B BIE BB RAE D e
%g’zgiﬁwﬂ%@ﬁﬁwyﬂw’%
LRS- ARBEER - T
¥ P2 & 42 Rt 1967 # Findley[3-4] #7%
he F o g BFEARTIRS S 2% kO
WS RUTRE A FE G RL

l«LLi“T’?‘. § ﬁﬁd 2 A %ﬁﬁ&mm.fiﬁ”)i
i e RGBT BB

A LT A

PEEE K
73 it T Mg AL

:\M

A2 (DCMD) ™3 % % B
WO A2 (AGMD) o
DCMD &_J& %7 4 ¥ B 3 s

4FW7]’¢“f%iﬂ’%¢wﬁﬁwwﬁn
RSN LG R AEMKE G
g s HE R g gx

=< [6-10]° % # F¥ I & " % 4k i (AGMD)
R REN L % B o b vk L B
B LBEEHEFEd - F R F
B0 B %o ot 2 ViR gk &
AFB B RT BT E 2 Bl



BRAPR L PRGBS
fo 4k B8 F] 5ok FF B R TR
oo Bl R AR HE R
[5.12] -

Qﬂa n:n 0;‘
®a® b oa 8 g0f
- i
=°2° FEED ° ¢
L OF o one

T o
RETENTATE, ¥

a =
solution ,° .° |
a

qﬁoﬂ o i

oy
iE 2 E A kLR (TR

AR A EEA L il R
WP o A N S R A
VAT R g R RAAE L Al
v Fl R Y e BB A A
AR Y PP RLE F AR R
AT EFER > 2%ia 20 23R
BEs R PSEE 0 AV F2AY
£ o

e g~ 4711 GC-TCDig (7 2. (¢ R K
+7GC-9800 » & +7 % +Porapak Q) °

BFEEHH

BAASTEER FeoRal s ) 0 MiE
& e e I gk g A 47 ik (Particle
size Analyzer) ~ 55 7% & fEik 2 4
S g T s AT R dod 1o BUEA
5 1.9~3.6 um> F]}EH MD & W55
PTFE 3t iF 0.2 um egs K5 o

%1

Sample Particle size (nm)

TEgs 2825.9

¥ oA R M OB & 436427
(Nutrient broth;NB)

= 5 pEAE 2156.6
1171 3@ 5 fiE 4 1912.8

B RAEBEF I=P= %(kg/hr m’)
W 4835 i 5 e £ ke

A F R E S F, m?

17

PERMEATE

Air gap
Vacuum

Sweep gas

t HIFRER, hr
_ (Ya/Ye)

(Xa/Xg)
Ya~Yp 5 HiER? ¢~ RER
XaoXpni&fd? e ~RER A G R

EH O oams

DISTILLATE 3\5.;2 3@7\ ;5» f@ °
or -

e fi} 0 1Tk Ao 29T R
BD 3188 wWt%  EH W L1758 £ 5

Aqueous 5 yo/mr m? > A FF LR 5127 U

solution

g/L v 1% % 421599.99

20 30

\
N
o

Ethanol Concentration, mg/L
\
5

" | | | | ,
5 10 15 20 25 30

Temperature, °C
Fig2, A% -RERHCEHZ §FERER
21 F (#5350°C 0 2 B39, 03 wt,
¥ 5410 wt%, 3hr)

S ! ! ! !
5 10 15 20 25 30

Temperature, °C

Fig3. Airs B RHI T HERVH
%1 W
HArER B AL KA A fren
@R EE O FokE 4 &50C 0 @
AErR R FRIE R RS 5~28
Co P25 4oB3977 > L keEE

Glucose Concentration, wg/L



RARIC W B4R LFEA A PR
B4 o T T (R B AR Mk & 1. Clifton-Brown J.C., Stampfl P.F.

" 131‘5 ° and Jones M.B.,. Miscanthus biomass

production for energy in Europe and its
4 potential contribution to decreasing
1 fossil fuel carbon emissions. Global
Change Biology 10, 2004, 509-518.

2. Moses, R., rive your car into the ground.

@
N

Flux Rate, kg/hr/m?2

|
s

Environmental Health Perspectives,

1 2001,109:A416
i ® 3. Chiou, S.H. and Wu, W.T,

“Immobilization of Candida rugosa

Ethanol Concentration, mg/L
T
Il

" \ \ \ \

20 O pemmtion Time min 120 lipase on chitosan with activation of the

Figd @ fkitge mERSEE hydroxyl groups,” Biomaterials, 25,
2. MW 197-204. , 2004

B TR RE 71204 Sind i 4. Seetharam, G. B. and Saville, B.

LRERMBAYLAGERAERCZIEE

S s B R % ho AR o B A., 7Degradation of phenol using

B eisd BAPPET 5 > d 8.9% 1 7.1 tyrosinase immobilized on siliceous

kg/hrm? > % 7 %4 6 = 5k R &t supports,” Water Research, 37(2),

R FER FIEE 0 Aon A AR 436-440, 2003.

BR A AR F Y A 5. Xi, F, Wu, J., Jia, Z., and Lin, X.

w3t F., ”Preparation and characterization of
[re trypsin immobilized on silica gel

1 AR EE A X supported macroporous chitosan bead,”

OB EES A kB T oG v Mg i Process Biochemistry, 40(8), 2833-2840,
YRR RE Y R 2005.
2. EC AR PTT M R Y L PRk 6. Wu, J., Luan, M., and Zhao,

B D 188 wt% E4 i % 1755
d R L 55kg/hrm® > @ FEBER
%127 g/l g 424 99.99 o

J., "Trypsin immobilization by direct

adsorption on metal ion chelated

3. #iEe AR B S0C 0 Ak SCT macroporous chitosan-silica gel beads, ”’
ok Jo B e International Journal of Biological

4 driv A e @k R B IE RS Macromolecules, 39, 185-191, 2006.
Pl U ) 7. Jaw, K. S., Duan, K. J. and Lin, M. T.,

"Purification of trypsin inhibitor from

R e e ) sweet potato by immobilized trypsin on
A RF e FRP P FOTE

@ 2

P

RREFAAET PR HAR the glutaraldehyde activated chitosan

5 o beads," Journal of the Chinese Institute
of Chemical Engineers, Vol. 37(2),
125~129, 2006

8. Cheng, T. C., Duan, K. J., and Sheu, D.

18



(O " Production of Immobilization of Candida rugosa

Galactooligosaccharides by lipase on chitosan with activation of the
B-galactosidase immobilized on hydroxyl groups,” Biomaterials, 25,
chitosan coupling with tris 197-204, 2004.
(hydroxymethyl) phosphine, " Journal 11. Nouaimi, M., Mdoschel, K., Bisswanger,
of Chemical Technology & H.,” Immobilization of trypsin on
Biotechnology, Vol 81, pp.233-236, polyester fleece via different spacers,”
2006 Enzyme and Microbial Technology,
9. Cheng, T. C., Duan, K. J., and Sheu, D. 29(8), 567-574,2001.
C., " Immobilization of 12. Kopsahelis, Nikolaos; Agouridis,
Aspergillus japonicus on Chitosan using of spent grains and delignified spent
tris(hyfroxymethyl) ~ phosphine  or grains as yeast supports for alcohol

production from molasses

. Bioresource Technology, 98(7),
Biotechnology Letter, 27, 335-338, 1440-1447, 2007

2005.
10. Chiou, S. H.,, and Wu, W. T, ”

glutaraldehyde as a coupling age,"

19





