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Figure 1. Biomass plastics. (a) poly(L-lactic acid), PLLA; (b)
poly(3-hydroxybutyric acid), PHB; (c) poly(1,4-butylene

succinate), PBS.
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(ZR0 bR SR EAKICETIRES LD, AT T2
F o7 DL, FIR TIIAKHP TH ORI HOR N HE
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IFRYERY AT TR 7 v R e E RN | BEAD
ALEEL, FIRE T D,

Table 1. Degradability of common and biomass plastics

Conditions Common plastics Biomass plastics
25°C, dry Undegradable Undegradable
25°C, wet Undegradable Slowly degradable
60°C, dry Undegradable Undegradable
60°C, wet Undegradable Degradable
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Figure 2. Production and biodegradation of poly(lactic acid)
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Figure 3. Production and biodegradation of poly(1,4 -butylene

succinate)
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(MFR) 1.4 /10 min O /—L 1001 (BEF1E531) % H
Uz, BRI T L U CIRIA IR AR S e s L BAGR EC AR
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Figure 4(b)l3% D — Tl %, 2 AR5y BlEE TR
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U, FEIR B AR S Bl CYESRLL 72 I e PR 22 £

Figure 4. SEM photographs of cross-sections of poly (L-lactic

acid) membranes. (a) Thermally induced phase separation
method, polymer conc. =10%, solvent 1,4- dioxane containing
13% water; spacer = 0.8 mm; (b) nonsolvent induced phase
separation method, polymer conc.=10%, solvent 1,4-dioxane,

coagulation bath water containing 10% water, spacer=0.5 mm.
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Figure 5. SEM photographs of cross-sections of poly
(1,4-butylene succinate) membranes formed via nonsolvent and
thermally induced phase separation method: (a) overview, (b)

middle part. Polymer concentration = 10%, spacer = 1.0 mm.
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(Figure 7)., 7235, W ARBREROIEEIZIVTIL, JEED
HEATEEBITHER PR MK T L7728, BALEm EifE 72
DOWEIRE: v=0.02 m DOLXITITHIIERERH Tl
72

10" T T T 100
& — A — A — A
- 199 ¥
®
= 198 8
k=3 " of o
- 10 H\‘—__. c
x £ 97 £
i 5
—8—Rm 96 E
—A— Retention
10" . . . 95
1 2 3

AP [kPa]

1000 . T . . 100
A—A— 4 —A
- 800 —m34%NaClsoln. | 1 98 &
: —e— Cell suspension %
£ 600 —A— Retention 4 96 ©
< 5
2 [
= 400 4 9a §
= C
i 15
L 200 {92 8
0 ' : ' ' 90
5 10 15 20 25

Figure 8. Effect of transmembrane pressure on filtration time

(at v=0.02 m) and retention in the filtration of L. plantarum cell

suspension (0.45 kg-wetm™) with poly(1,4-butylene succinate)

membrane. 1.37x10" m' <R, <1.75x10" m"

NaCl concentration [%]

Figure 6. Effect of NaCl concentration on permeation

resistance and retention of L. plantarum cells (0.49 kg-wet m™)

of poly(1,4-butylene succinate) membrane. AP = 10 kPa.
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Figure 7. Effect of cell concentration on filtration time (at v =
0.02 m) and retention in the filtration of L. plantarum cell
suspension in 3.4% NaCl solution with poly(l,4-butylene
succinate) membrane. 1.10x 10" m” <R, <1.32x10" m". AP
=10 kPa.
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FEBRIZ -, BREFFHIR A LT B ZIE R B SN
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) 1B WE L7, Figure 9 (ZHEK OIS TGS A 7mT,
KSR 3.4% NaCl I S EE R Ui 2E @) 2= L2 A3,
JEIE DOELT &L I MK T 3228 b
77
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0.02 J
E
>
0.01 Water -
——-3.4% NaCl soln.
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0.00 4 4 4
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Figure 9. Filtration of sea water with poly(l,4-butylene
succinate) membrane. 7.52x 10°m?! <R,<9.12x 10°m™, Uater
=8.9x10™ [Pa-s], 2,104 nac1=9.2x 10 [Pa-s], and zi5 49 nac1 = 9.5
x 10” [Pa‘s]. AP =10 kPa.

Figure 10 |21 L. plantarum %58 UT- 387K % V-8
WFEEBROFERZ T, EERZIRIL2WEE L LT
TR TR <72 57273, 0.85% NaCl ¥R X° 3.4% NaCl
WIRICERE L7256 L REOIE R ZEE 2R LT, L
plantarum %Y 7 )V OGE X, WKIZE DT DR
B IO ININUTC FEARDFEEED K END | i ®) D22
DWINSLIpoTebBEZBND, 7235, BRBLEERIZWT
DY T ATIEBNTH 99%LL L (LRV > 2) Th-oTz,

0.03 T T T
0.02 f ]
E
>
0.01 —@— Sea water (2.1% NaCl) |7
—&— 0.85% NaCl soln.
—— 3.4% NaCl soln.
0.00 L L

0 100 200 300 400
t[s]
Figure 10. Filtration of L. plantarum suspensions (0.40 kg-wet
m”) in sea water and saline with poly(1,4-butylene succinate)
membrane. 8.9x 10'°<R,,<9.83x 10" [m™]. 10850 nact =8.9%
10™ [Pa-s], 122,100 nact =9.2%x 107 [Pa-s], and 13 494 nacy = 9.5x 107
[Pa's]. AP=10kPa.
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Figure 11. Schematic diagram of constant rate filtration system
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Figure 12. Constant rate filtration of water and sea water
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Development of Filtration Membranes of Biomass Plastics for Filtration of

Sea Water

Takaaki Tanaka

Department of Materials Science and Technology, Niigata University

Summary

Removal of bacteria by filtration is one of the key technologies to produce more safe food materials from sea
water and maintain the production equipments. We developed and evaluated microfiltration membranes of
biomass plastics to apply the sea water filtration. Biomass plastics membranes can dispose in composting
facilities after clogging of the membranes. Among the membrane s prepared in this study, membranes of
poly(1,4-butylene succinate) by mixed method of non-solvent induced phase separation and thermally induced
phase separation showed high performance in bacterial suspensions of Lactobacillus plantarum (0.7¢ x 2.5 um).
The membrane also showed low filtration resistance and high bacteria reduction ( > 99%, LRV > 2) in 3.4% saline

and sea water.
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