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ABSTRACT : Bio industry had rapidly grown up to about 32% annualy mean since ‘9. To avercome a
trade barrier related with environmental issues, which were needed to reduce and reuse pollutants generated
from the manufacturing process of product to develop and apply cleaner technology. In this paper, the
usefulness of membrane process were surveyed for economical and effective treatment of waste water which
were discharged from the production of polymannuronic acid. Concentration efficiencies for U/F 10k, U/F
1k, and N/F were 40%, 60%, and 80% by batch operation. Concentration efficiencies for a combination
process of U/F 1k and N/F were 90% by continuous operation. There were a lot of loss of product, which
could improve 25% of productivity with recovering product by introducing membrane process.
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Fig. 1. Structure diagram of polymannuronic acid.
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Fig. 2. Schematic diagram of typical polymannuronic
acid manufacturing process.
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Table 1. Analytical results of wastewater generated in
the distillation process for the production of
polymannuronic acid

Item CODe |BOD| T-N |[NH;:N| S5 | TS

Concentration

06800 (134547| 238 | 34 | 39 | 628
(mg/L)
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Table 2. Characteristics of U/F Module

7F "asie 271FAm B FAI dwA] gi
weol Eve HE FEIF AHFgS |10, 11].

2 g7dME U/F A28z N/F A28
Lab Scale X9 AANE FWMgayll AT
AlA Baste R AREHNE HEY ZHoz
AHESlE T Ao E=olde Zjure 3 4y
2 Fvk A7 HAGZ T vlolETriFol2
2 ZZojFe FHpo Feld membraned A §35hY
T}k Table 2, 3¢ AE7F AL AZAbAA A A&
© 22 §4 A4S AHstuo U/F= 10k}
ke 5 7HA) RES AMSstdoh U/F 10k Re&

[tem U/F 10k Module U/F 1k Module
Filter Description Pellicon 2 Mml Filter Module Prep/Scale. Spiral Wound TTF-2
Biomax-10 Filter Module
Width, Diameter(cm) 5.6 58
Length(cm) 21.0 234
Height(cm) 1.5 15
Filtration Area(m?2) 01 0.23
Configuration cassette spiral wound cartridge
Prefiltration{yrm) 100 100
Operating Temperature Range(°C) 4-50 4-50
Operating Pressure(bar) 7 at 30 °C{100psi) 0-5.5(80psi)
Filter Type Ultrafiltration Ultrafiltration
Filter Material polyethersulfone regenerated cellulose
Filter Brand Name Biomax PL Series

Table 3. Characteristics of N/F Module

Item N/F Module
Filter Description Helicon RO-4 Filter Module Nanomax 50
Diameter(cm) 4.6
Length(cm) 305
Filtration Area(m?2) 04
Configuration spiral wound cartridge
Prefiltration Requitements(zm) 02
Operating Temperature Range(°C) 4-50
Operating Pressure{bar) 41(600psi)

Filter Type

Reverse Osmosis

Filter Material

Polyamide

Filter Brand Name

Nanomax
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Table 4. Characteristics of CODCr in each sample

Sample CODc{mg/L)

Alginate(6g) + D/W(100mL) 31,600
Alginate(6g) + Acetic Acid 0.4M
(100ml) 68,100
Acetic Acid 04M 28,700
Acetic Acid 04M(100mL) +

Ethanol 50%(100mL) #1000
Ethanol 50%(200ml) 866,000
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Fig. 5. Variation of TS in concentration solution.
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Fig. 10. Variation of flux with time.
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Pin : inlet pressure{feed)
Pout : outlet pressure(retentate)
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Fig. 11. Variation of pressure with time.
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Fig. 12. Variation of concentration with time.
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Fig. 13. Variation of concentration with time.

33 EZbw ey A4FAAMY AA%E

71T 123 g5 ARS T T
FAZEE FFE Ao #71801E e Fo
ofile 2 vk AAHESHA Eoh oW, F3
FRA B oAde] =o} e IRV A8
B=E A3 shgd wgg DA 2
2y}, & AFE 123 95 o Be] AR ¥
e I AEE A
 ¥E AEL Hrsly For
e HS A=ddck FARNERY ez
HedAdts 80% AT AP o AatHED,
N/F A&gio] =4inl8-g¢ xejsitats #H<e &
2] wlgo AZE ZaE FEY BAA AS
Ao FAACL[14, 15]. o} Fig. 149 o] 2 &
APAY Mg FEF AFA=RITYY NEx=E
gk

Fig. 14. Schematic diagram of polymannuronic acid
manufacturing process after introduction of
cleaner production.
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