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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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Figure 2. Production and biodegradation of poly(1,4 -butylene succinate)
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Figure 3. SEM photographs of cross-sections of poly(1,4-butylene succinate) membranes formed via nonsolvent and

thermally induced phase separation method: (a) top, (b) cross-section, (c) bottom. Polymer concentration = 10%, spacer =

1.0 mm.
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Figure 4. Colonies from seawater at 7 d (Sampling date: left, 2009.1.7; right, 2009.1.14)

Table 1. Cell concentrations in seawater

Cell conc. [CFU cm™]

Sample Al A2 Bl B2
Date of sampling 2009.1.7 2009.1.7 2009.1.14 2009.1.14
Setting time [d] 1 2 1 2
Incubation time [d]

1 10 13 30 7
2 317 120 83 13
3 363 473

4 63
7 390 197 1,120 367
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Figure 5. Constant flow filtration of seawater with a PBS

membrane and manual control at 3,000 s
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Figure 6. Schematic diagram of a constant pressure filtration system (upper) and user interface of the control program

(lower)
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Figure 8. Colonies from seawater at 7 d (left: before filtration; right: after 4-h filtration)

Table 2. Cell concentrations in seawater and permeate

Cell conc. [CFU cm™]

Filtration time [s]

Constant flux filtration

Constant pressure filtration

(Seawater) 1,120 367
1,800 <7 7
3,600 <7 <7
7,200 <7 <7

10,800 <7 <7
14,400 <7 <7

Note: “ <7 > means 0 CFU per 150 mm’®
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Development of Sea Water Filtration System Using Membranes of Biomass

Plastics

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 a sea water filtration system using a biomass
plastic membrane which can dispose in composting facilities after clogging of the membranes. Poly(1,4-butylene
succinate) membranes were used as biomass plastic membranes in this study. A constant pressure filtration
system where the filtration rate was regulated by a personal computer with an electronic pressure gauge and an
analog input/output module was applied. The filtration system showed a high bacteria reduction (LRV > 2) in sea

water.
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