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Fig.1 Processing flow of the algae cultivation and converting into solid fuel
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Fig.2 Experiment system of primary sedimentation tank
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Fig.3 Experiment system of a partially cycling up-flow anaerobic
packed bed reactor
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Fig.4 Experiment system of photobioreactor
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Table 1 Removal characteristics of organic matters in primary
sedimentation and upflow anaerobic filter

T-COD¢: [mg/L]|S-COD¢ [mg/L]
o 231 108
A TA (121~283) (48~137)
4y S L St 7 ok B v 1 178 100
e BRI A TR 128 73
FEBRFEE T K (69~187) (39~107)
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P2 R (16.8 H) o 352 @ H #% B E
e L CEBRNM2SBI L, BEHEoREEH (0
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Fig.5 Changes of dissolved phosphorus concentration in photo-
bioreactor
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Fig.6 Changes of dissolved nitrogen concentration in photo-
bioreactor
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Fig.7 Changes of suspended solid concentration in photobioreactor
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Fig.8 Changes of total chemical oxygen demand concentration in
photobioreactor
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Fig.9 Changes of soluble chemical oxygen demand concentration
in photobioreactor
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Fig.10 Changes of particle chemical oxygen demand concent-
ration in photobioreactor
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Fig. 11 Changes of air temperature observed at the Tsukuba
meteorological observatory
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HEWE R O VERTEY) R EEIE 50~60 mg-P/L, #1E
LRl A RS BRZE & i tH K h O TR ) iR 1
1.7~25mg-P/L O#FATH Y, #EFREL LT, HILH
TR D BT 55 Bl % 350 73716 B s AU A PR S 50 i 3k
KT 20~25 FEICA T DU & 7 o 720 —HEHY 22
AL % it LT\ 5 F AL 2 BT 2 I LI B R

DFEEEDTHMATKEDK 047% TH 592 L % &
ThHE, BRBICHNTLILEICIEHATKEDR
12% O #4 IE B SR NE A IR K AT LB & 7 B
BRI OBRE) VEE (Fig.5) (&, Kian
By 5 &, BEICID AT NLEORE, KT
L7z BREf TR OB VIREOFHMEIX 0.11
mgP/L TH Y, B ZRBEEIRZ SN TV,
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SR EEANE A RERE BT AKFVWIND, Kb
BT VEZTHERETDH oz BEREHRTOR
g2 R E (Fig. 6) 1%, BB E 1213 30~40
mgN/L T, K TENCIZ, BEEICHY AT D%
OFER, KT L7z FEBRMB PRI 3R (10 HH,
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FFCHmgN/L LR S d L9 12k o7,
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L7245 K % Table 2 |Z/-$ o M E# F 13 15.6~20.2

Table 2 Higher heating value of freeze-dried suspended matters
obtained by subculture using anaerobic digested sludge filtrate

AR e i g B 5 Al
% H K] (MJ/kg-DS)
38 4H7H 20.2
80 5719 H 18.8
108 616 H 18.4
136 7H 14 H 15.6
178 8 23 H 18.8
206 91 22H 16.2
234 10H 20 H 18.6
262 11A17H 18.8
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Abstract

Microalgae subculture under solar light condition was conducted using a solution obtained by
diluting anaerobic digested sludge filtrate with effluent from a partially cycling up—flow anaerobic
packed bed reactor. As a result, it was found that it is possible to convert almost all of the soluble
phosphorus and nitrogen in the solution into suspended matters without any heating system in the
period from March to November. Furthermore, the higher heating value of the freeze-dried
suspended matters was measured to be 15 to 20 M]J/kg-DS, which was found to be comparable to
that the dried product of sewage sludge

Key words: anaerobic digested sludge filtrate, partially cycling up—flow anaerobic packed bed
reactor, microalgae subculture, higher heating value




