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Nitrogen oxides (NOx) are a major cause of acid rain. The main component of NOx in exhaust gas is nitric oxide (NO).

Various microalgae were found to have NO removal ability. The cells of the freshwater microalga, Chlorella fusca, have the

highest ability to remove dissolved NO among the strains tested. However, the percentage NO removal of C. fusca culture in

a bubble column is approximately 50% , which is lower than that of the marine microalga, Dunaliella tertiolecta, used in our

previous studies, because the bubbles are larger in the C. fusca culture (freshwater medium) than in the D. fertiolecta culture

(marine medium). Marine and freshwater microalgae are surmised to be useful for removing NO in exhaust gas from ther-

mal power plants built near the sea or small-scale boilers and incinerators used inland, respectively. Therefore, the reactor

system was improved to promote efficient NO removal by C. fusca. Approximately 60% of NO was removed by a counter

flow type airlift reactor using C. fusca, which is as high as that by a bubble column using D. fertiolecta. We success fully in-

creased the NO removal to as high as 80% with a jet ejector type reactor. Microalgae are expected to be useful for removing

NO in developing countries in Southeast Asia, where air pollution by NOX is a serious problem.
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MR REEE D. tertiolecta (ATCC 30929) %, modified
f/2 medium® %, ¥ KM ¥k 8 Chlamydomonas rein-
hardtii (IAM C-238) ¥ X O Chlorella fusca (IAM C-28)
%, modified Bristol medium'¥ %, RK¥: S v #E Ana-
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NO +t ¥ % —{i% amiNO-2000 (Innovative Instruments),
DO +t v ¥ —{% OXEL-1 (World Precision Instruments) %
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ANDH ADBZATTEIE 50 ml/min TIT - 72,
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B) Counter flow type airlift

(—> Medium flow
(—») Gas flow
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(for medium flow)
Outer gas
(for NO removal)
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Fie, JCHBUEE SRR £, NO AIERED &
WEA 2N /L B 7z,

3.1.

3.2, RKEMEEEZAVCREERI 720X

3 NO g
AR LI <\ NO ZZDERINTALIE T 5 72 D1 i,
B L @R T 5 A OEMEREINAE Y T 7 2 - AE
Thb, JIIER Y 7 7 & — 13 E\ KWK HEAR R 235 5
D FIHRR L BN ERHBRTW5Y), ZhET
DEF DD D. tertiolecta R\~ 125G, SIEEREL ) 7
7 R —=T X > THEA Ah NO D60~70% B TX 5

F 1. fHx OB D NO WBRET) & 4 BTG,

NO removal rate O, generation rate

Organism (mmol/s-g dry wt.)  (mmol/s-g dry wt.)
Dunaliella tertiolecta 2.17 177
Chlorella fusca 4.24 291
Chlamydomonas 0.88 88
reinhardtii
Anabaena variabilis 0.15 24
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C) Jet ejecter type
Gas outlet
-<—0uter tube am
Draft tube
O - ring
steel
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NO & O,
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Jet ejector
Controller®
F2. KB Y 7 7 2 —12 X H NO ALHE,
. Flow rate Inlet NO*  NO removal
Strain (ml/min)  (ppm) (%)
Chlamydomonas
reinhardtii 150 100 43
300 42
Chlorella fusca 150 100 46
300 50

2 Gas composition was 100 or 300 ppm NO and 15% CO, in N,.

T b oY & 2T, WARKMEBREREZ A 7c8E
CAKHIEE ) 7 7 2 —ic X B NO BN EHETH 5
PPN, 9, £ 1 TUEEIOED -2 C fusca,
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#3. C fusca “H\ ez 7 V7 VY 77 2—12 X% NO
g,

Inner flow rate* Outer flow rate® Inlet NO NO removal
(ml/min) (ml/min) (ppm) %)
150 150 100 54
300 56
350 150 100 62
300 62

2 Inner gas composition was 15% CO, and 85% air.
® Quter gas composition was 100 or 300 ppm NO and 15% CO,
in N,.
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DEzmEL, lrrocmEly) 77 2 - L L
T, AR 7Y 7 )7 72— T E AR D
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F£4. C fusca KR HY v bz 2-M) 77 2—1C
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Medium flow rate Gas flow rate Inlet NO*? NO removal
(ml/min) (ml/min) (ppm) (%)
570 50 100 80
300 75
570 150 100 57
300 53

2 Gas composition was 100 or 300 ppm NO and 15% CO, in N,.
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