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Development for Algae-Based Bioplastic Production Process from Cement Exhaust Gas
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Abstract

Global warming due to an increase in CO, emissions has become a problem in recent years. Our company has also
been discharged CO, 5million tons / y in the Kyushu plant, and measures are needed. To solve this problem, we
examined the process of culturing algae using exhaust gas from factory and producing bioplastics from their sub-
stances. Suppose CO, can be reused as bioplastic by this process. In that case, it can be expected to be used continu-
ously as an alternative to conventional petroleum-derived plastics.

We have succeeded in mass culturing at the 2000 L level using flue gas at the algae culture facility constructed at
the Kyushu Plant. Bioplastics also made from algae-produced paramylon and fatty acids retained sufficiently beneficial
properties.

The effort to obtain bioplastics through such a process was the first attempt in the domestic cement industry. It was

a precious technological development from the viewpoint of CO, reduction and effective utilization.
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Project overview
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Cultured algae

Euglena gracilis (left) Monoraphidium sp (right)
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Algae culture facility at Kyushu Plant

Equipment layout (a), 100 L level culture tanks (b), Facility appearance (c),

2000 L level culture tanks (d)
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Composition of AF-6 medium

Solution A 500 iR Solution B 1000 F i R
NaNO, l4¢ KH,PO, lg
NH,NO, 22¢ K,HPO, 05¢g
MgSO, - 7TH,0 3g ZEE K 100 ml
CaCl, - 2H,0O lg
s L > Bk (1) n KA1 02¢ Vitamine Mix 1000 fiReifiitt
V=g W vl 02g Biotin 0.2 mg
K 200 ml Thiamin HC1 1.0 mg

Vitamin B, 0.1 mg

PIV metals 5 HifkAfi Vitamin B, 0.1 mg
FeCl, - 6H,0 98 mg ZEHE K 100 ml
MnCl - 4H,0 18 mg
CoCl * 6H,0 11 mg
ZnSO, + 7TH,0 2 mg
Na2-EDTA - 2H,0 500 mg
Na,MoO, - 2H,0 1.25 mg
ZRHK 100 ml
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Overview of bioplastic molecules
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Properties of bioplastics made in this project

A J R A
M VT 45 MPa Ll I 46-50 MPa
i 2% 100C L E 96C-100TC
Tin i 3 g/min I_F 88-100 g/min

B4 HITRRMIC L DFIEDILE (a, d) EBHREICKDIEME (b, o) TR
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Harvesting algae
Precipitation of algae by adding co-precipitant (a,d) Concentration of algae by
removing supernatant (b, ¢) Concentrated algae (c, f)
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Molded algae bioplastics
100X 100 (size), Uncolored (left) Colored with carbon powder (right)
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