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BHHM, 6 FHIDETH T,

DO 1%, B CORJE (2 2-1)ic K v ieFEn e 5
728, FEERHARIH 22 mg-OJ/L L ETH -7z,

20H —H,0 +1/20,+2¢°  (2-1)

62 TKEZZKREL-BREUR-EE-FARMICEYTHHR

L AL AR
b e
A O O
-0
l l o
S5LE—h—

3% 2-1  BiAKSTBER DAL

TOC (mg-C/L)] DOC (mg-C/L)] IC (mg-C/L) |SS (mg/L)
484 450 30.5 280
TN (mg-N/L) | DTN (mg-N/L) | NH," (mg-N/L)
99 85.8 64.7
TP (mg—P/L) [ DTP (mg-P/L)[PO,% (mg-P/L)
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REFRBIORY oL, 24 97.0 mglL,
26.4 mg-C/L, 25.6 mg-N/L 33 X 1*3.40 mg-P/IL ThH -7z
DIZxE LT, ZRAEDK T, 4.2 mg/L (BRZEE A Juf:
95.0%), 7.20 mg-C/L (75.5%). 15.6 mg-N/L (39.7%)%3 &
T 2.00 mg-P/L (43.3%) T -7~

BAAESARME T DO I, JEAAIZ LY 10 mg-O,/L LA
& fufn - BEFREETH Y . pH IF CO I E
7RUNT.7-8.0 D TLE L Tz,

TR IRIREE 1T, —RAWHEKC 11.8 mg-C/L TH-
7o, COMANT L 0 B33 FEClE 21.4 mg-C/L & ¥
L7
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%, POSE K OVAIFAT MR I DRI ZE L% 7R T, 6
H 25 B35 6 H 27 HIZHNS T, SS 23137 75 30 mg/L
FTRELBED L, EHEREZEFRER LUV PO 78 0.225 />
% 1.55 mg-N/L 35 L 100.161 725 0.527 mg-P/L % T 5.
L7c, TH1HOEW T Z 7 R Bhot 7Y
YT HIZHARTLA—F—EL, 2077 b
v OREFENESA 2 Gt SS DRI A G- LTZ ATHEMEA
Ez bbb,

7 AT SS A L7=t%, 8 A, 9 AT, SS AH R
C 206 35 L TN 166 mg/ll & LY E LT fEE R LTz,
IEREZE R L O POSITENE o H T 256 mg-N/L
F L U139 mg-P/L, 72 & TNZ 1.72 mg-N/L 3 L 100521
mg-P/L T Y | “IRAFEIKIZEL L C 815 35 L (N44.4%,
725 TNT 87.8 B LN 65.4%DRERNE ST,

10 A 5.6 HORBATOW L EERF (BRI EAFE 199
mm)iZ &Y 10 H 3 B226 7 BITHNT T, SS 25 136 mg/L
25 116 mg/l F Tl L7z28, 1iEM#% o 10 A 14 H
(i 146 mg/L £ ClEIE L7z, £D%, 10 A 28 H) D
11 A 21 HIZHMFTSSA3164 725 90 mg/L £ T L.
HHEREZE R B L OPOS 653705 1.0 mg-N/L B LT
0.062 7> 1.16 mg-PIL £ T LH L=, Z o SS 3 E
L7=HIRICBW T, KIEA 17.4Ch 5 10.2°Clazddic
KTFLTEY, ZOKBETN SSHEL»O—RHTHD
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Pond)iZH\\ T, EZ (11 H-1 )T 15.3 g/m¥day D5
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EAEE)  COMMIED
HF I % (Raceway X 5 55
Riae L) COIRINA
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s B (MI/Kg)

3-4 FEEREEO BN

TEAREIREEIZ DOV TIE, 2 TALEK R OZEBZ RIS
T O TEAL Liz—J5C, BRI <o 2 sk
MERE (P 5.30 mg-C/IL)ICEH LT, K2R (6.40
mg-C/L) CORPE LR Do T, BEEDIRFEFEIZ & H 72
VN SS NI L. BEERSEDT b U X 2R D—HRN R
T5Z & TP AMRIER ER LIzb 0B 2 b
s

Bl COBARERE ROl %X 3-3 (T, 5
FHIM A8 U, SRR & 6 5 ke O/ EL
DEIEDN 85-97% & &< . FHIA I X EFD 51-8T% &
BH L7,

3-4 \ZARIZER L OBEEAFZE I Co R s
NIRRT, AWFZE COmMIEEEIL, SS 23 E
L7227 A1 HT135MIkg & FRERAIIRD - T203, &
DOMOBIR T, 15.3 75 18.0 MIlkg DFiFH TLE L
Tl &R Ue, E£72. BEERE dTofick LT, &
NSRS 36.7%HIM L7722 L vh, HERSGME T To
FHREAR TR D CO IR /R STz,

BRI A R BT DT T L O &K A [X3-51
T, BERET U, Touno et al X 0iliEE T L &2 B E
IAEEE L, S DICAHIIE CIIBSEOHFRIZ 31T 5 Mt
IRFBDEEAEBRE LT, WAL, %8 (M: mg-Chl
all), 777 b (Zmgll), 7 kU XA (D:



3-5 HEET /L O

mo/L) ISIEEHEY (C: mg-CIL). RS 35 (IC: mg-CIL),
HEREREZE 3 (V. mg-N/L). PO,* (P: mg-P/L)# L UDO
(0:mg-OL) Th 5, 72, LLFITrTHEIZIBNT,
FNS~OFIREE L OFAIL, A FiZmin” & FKidd 5,
RO BETH CORBIR TR TR, IR R B &
VPO RS, KRR D NCERAFHBELEE L, &
HORITEA e 2 SR e L2202, BUEOMH, W
W« FEBEIT—RATT, 8T T 0 F ATk B
BITIRE R X ORI L DB e B LY,
BARREZ R DI S AU B4 5 R (B-1) 7 5 (3-11)
(RT, 7Rd, BEERAE COMBIRFE O kI, I
AEAINCET Db D& L, BEENITESIRET
HoHL LIz, £, BT /L THW DRIV T,
ATFZE7 15 HIVIAE, F I3 CEMED D 52 B8 LT,

aM_Q o B _ T Ky, 0
T Mt T e M "kaeM TF, oo Koy tM MZ—pM (31
2
T—T,
I _M +1 (3-2)
T !
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e

I 1
= W][exp { - Fp/ exp(—(ate(ry -M+Z+D))-H} —exp(— Kp, )] (3-3)
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(39
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T
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0
“hapD =D (3-6)
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dC Q 9]
E = l_/ “Cin +}'[)C‘de D 7de.C - [_/ € (3_7)
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D Nt yenkicCony (L —Yup)k Mty (Yoo k 7
t y inTreN dC MN MDI™ p ZN z)*,,

“uw et TS enpM — ,g, "N (3-8)
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I e)
v

Pi11+ycp'de'C+yMp'(1 _YMD)'de'M_'—yzp'(l _YZD) 'de'Z
Q
“Vrtp Mot 7S T enpM — P (3-9)

DO

d\
0.2 Oy tHhy,

A( Osat'o)
at v 4

Va0 Part T o ™M Py (1 —Yup) k) - M

0
0 (1Y) 7~ egkacC =30 (3-10)

8.0
O50=16.5— =T

220 (3-11)

ZIT, O ZRADOHA - ik E (mYday), V: %
WOKE (M), 4: ZROKEER (MP), H: ZHOK
A7 (m), T2 AR (C). I &K H & (MIm?day), Oy
FFEAFIRRIRIE (mg-O/L)., fr /KIRIC K 2 880H
O fi ANRICE 2B (). fow IR, B
HE%E ST L UPO, PEHENT 1 D BEBIE (4). s THEOD
SRS (day™). T,y BEEDEEAIR (C). Ly
BE ORI AR B (MIm?day). Ko ZEREZE D
PEIFER (Mg-CIL), Ky MEREREZE 32 0O ANk
(Mg-N/L), Kpy: PO DTSR (MQ-PIL). kot BEHF
DI « FAEFEREE (day™). a: KOWAREL (MDY, &:
SSOWLEAREL (LImgIm), Fuy: 875 7 b v D
RAWEHE (Limglday)., Kyz: 8757 b Db
OHFAFIEE (mg-Chl /L), ki 777 hod
WENR - RESERREE (day™). kapt 7 bV & ADSRHRE
(day™). ki EAFAKEIDOREE (day™). ky: BRFETT
AREERI (miday), Yip: BEEOFEL - FECIIT D
IZBITDHEEDOEIS () Yo BT 77 N DM
W - FFEIZI T DRIEDOEE (). Yuz BT 0
A X DEEOHEOEIE (). yup: BENDT K
U & A~OEGFAREL (mg/mg-Chl @),y HEEH O E)
W75y b ~OWELLEE (mg/mg-Chl @), ypc: 7
KU & 2 BIRTERE B ~D B ELREL (mg-C/mg),
vmo: BEERDIEE R « FERIC BT A IRFERA - HHE &=
(mg-O,/mg-Chl a). yz0: B 77 7 K> OMELIZEIT
DRI E B (mg-02/mQ). yeo: TEAFARED 3 fRRED IR
FHEE (mg-0Jmg-C). yyv MEOEEEA &
(mg-N/mg-Chl a), yo: 87727 N OEFEHE
(mg-N/mg) . yov: WHFAE DEFR G AR (mg-N/
mg-C). ywp: HEFAD Y EHF & (mg-P/ mg-Chl a), yu:
777 hro) ERE (Mg-PImg). yov: AT
AtV o E A& (mg-P/ mg-C)

WEE LI T /U K 5SS (BE+EWY 7T 7 o+
TR U & R), WEERERER, PO B L ORI AT



I

D E A X320, 728, B
DIEFE -72THAR P BITH T2,
(13-28 0, KIHHE & HIT, BEEE COMREOMER %
B<HHATE QWAL I EEETE D, £7-. SSHLL
B ZEE U728, 9A TOIRINIFS K OFHREAED Houfi
1. SS. MEHEREZEFE, PO I L ONATF A IR C%
MZH, 17845 L ONM95 mg/L, 2.4033 L 1082.37 mg-NIL.
0.900 %5 k& 1X0.463 mg-P/L 72 & (N2 6.35%5 & (/578
mg-CIL T ¥, PO, DFHRME A FERE L 0 LR0/h &
MoTin, BTV TOFEAEITIERIE & REROE & 72
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Abstract: In order to develop technology for recovery, production and utilization of sewage resources, phosphorus recovery
by electrolysis and microalgae cultivation for energy usage were discussed. Phosphorus recovery by electrolysis of centrate
using a platinum coated titanium electrode decreased as extension of the electrolysis period, and it was probable that
maintenance and reparation of the phosphorus recovery capacity in the cathode is important for the recovery enhancement.
Microalgae cultivation under natural conditions was conducted with raceway reactor in which secondary effluent was flowed,
and it was suggested that CO, addition enhanced the higher heating value in the cultured microalgae. In addition,
mathematical model of the microalgae growth in which influences of variations of natural conditions on the growth were
incorporated was developed, and its reproducibility was suggested, based on the comparison to the measured values from the
raceway reactor.

Key words: electrolysis, phosphorus, microalgae cultivation, CO, addition, mathematical model



