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Table 1 Characteristics of carriers

Blast
furnace slag

Active Silica

7 .
eolite carbon sand

1.Real 2.9

density 266

1.9~22 256

2.Com-
ponent

(%)

CaQ 41~44[8i0; 60~70 o] 8i0; 97
§i02 32~35 L‘.,zzoa 10~15 AL, O3 135
2205 13~16 [CaO ~5
MgQ 4~8 |Na,0 ~10
Fe2030.6~0.9{K, 0 ~5

3.Diameter

(u) 0~80 0~60 200~2000 | 500 ~2000
AT 32 40
entia - - - —
PV
5. Pore - -
size(j&) None 3~10 15~40 None
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J— MARMORBE U TERBEE LTV S, SMEIEA
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Mixer Table2 Major specification of fluidized-bed reactor
Fluidized- bed Profile ¢15mxH15m
Feed tank reactor Total volume 2.5m
/ Aeration volume 1.0m
| | ® Sedimentation volume 1.5m
/ ‘ Effluent Feed pump capacity 16 £ /min
= Blower capacity 200 £ /min
Table3 Operating conditions
@ Blower HRT( Aeration zone ) 2 Hr
Feed pump | HRT (Sedimentation zone) 3 Hr
@-OE MLVSS 6,000 mg /£
Sludge Diffuser . - :
discharge tube BOD Volumetic loading 2 kg /ni’ - Day
Fig.10 Flow sheet of pilot plant BOD - SS. Loading 0.2 ~ 0.3kg /kg*Day
Concentrat;%l;poe{lded slag 8’000mg/‘e
. e s ir f£1 150 £ /mi
RS ¢ 2T, EYFBRERBREYE LT o Alr flow rate oin
. SVI 110
BEb b2 TNS.
OVT - DL LT, BEERL Y MPTO 100 F 7595
5. —ou3, BELFBICEY, AEKEoRERYE 00 0 [T
BLBDOTIVr Y b=V ORRTH O, b5 —DI, S0
T - BYE - LT - OEMIARE Z R0 5 12 O DB O
WETHDH. ZOFERMRI, BIFHOLTY 7 MR
IRV RELEZBRT 5B L VE L, RNAMERER

TU, BEAH— b ERB-T, B, BRIRICTIEA
ITNE. ZOBBERSDLTESE, BROIEEEIE
TF32UL, 295 -ERIBELZBT, v —F—/3—
DERERBY, 2o, VT 75 —AHEERICES—
FEER, BRREZAMTEHHICLTVS.
(2) 1Oy hT52 NOBRE

RAay b7y Mg, FEEEETOAMEBEKL
I (LR AR ;10000 A, FHEIEKE ;2000 mY/
H) AIZEREL, BME3FEI AL SEHTET AET
DN THADT4—NVEFAMEERLU. /{0y k
75 v ONIEEENE, 1l w¥/H (2 BREOER) T,
AEDY T 75 —iF, 1.5m¢X1.5mH T 5. Fig.10
iZday b TI Y b7 u—2RY. X, Table2 i
)T & — D, Table3 iEESKEETRT.

SAay TR M, BERAEBAEKRE (7))~
Yo ThbHnEMEIK) kAR TEHREL, fay b
75y RN, BKERY TT T EETCER
Uiz, BRI T2 5 —TER& 0 brmciigL, L
KEEBED 575 o#kd 5. ¥, KEERIE, LR
HTHOF R E /v T 5, BRIIZEIEHE O,
(3) /8Oy hF X MER

Table4Z/34 0y F TR FERO—EERERT. S
63 £ 11 LI, &R 2 B OB RAE % £
UTHY, FKBODBED 200mg/lE<L 5128,
BOD ABAMS 2.0kg/m® - AFIROED THRARO
BETH 5.

X, BEIHD MLVSS BE % 6000 mg/! Ll Fic#iF

10 |-

Non-excess probability (%)
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BOD (mg/%)

Fig.11 Non-excess probability effluent BOD concentration

LTWN5 728, BOD-SS A% 0.2~0. 3 kg/kg H O#
FACHETE S ZOE, BODBREEE 90~95%
EHTE, NHAKBOD % 10~20 mg/l IXRD 2 &M T
%12, Fig. 113K BOD OFEBBIER %KY,

COTAMEEPOFHLELT - BI1F, 45
m’/kg-BOD BE T, BEFEEGRELDOETH > 72,
X, 7 A MBS OFERSIREE I, 150 /ATH -
fz. BlEERBE G, BASFGRBESZEIRC T,
MLVSS 6000mg/IT& 5. KBESETRORE»F
MLSS % 8000 mg/! (MLVSS/MLSS=0.75) &L T,
WABODEE% 200mg/l &35 &, KEBEFEINZER
L7240 BOD BRI, £50% & /50, LA
Ehotz, ZOBRELT, WBEOT Ty b —
YEBRIC & D SRT OBIKE AL ONS. EE, £PYE
KE<<HET 5 E SO TS EpistylisJB, Carche-
sium J8, Philodina BEPZ <R oN .

Fig.12 13, F/KBODEE & NFH /K BOD BE @ 24
BRIEEEZRLIZLDTH S, KAHEBIZMALTL 3
Bk, #Rgy sk, M-B-Y0E—-7 08
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Table 4 Summary of pilot plant data
. BOD
i Wat pH BOD S 8 CcCOD
HRT) Flow jWater Remwal famaval FomovaT |MLVSS | Volu =
(Ae_ra') rate |[temp. | Inf Eff. Inf, | Eff. |effi- Inf. | Eff. |effi— Inf. | Eff. |effi— loading
tlon ciency ciency ciency
Hr |m¥Day] C — — |mg/1|mg./1 |mg /)l mg /1| % |mgsl|mg /1| % jmg/) [ e
8.63.9 6 40| 26 7.7 7.1 211 15 182 10 95 126 12 90 |2000] 0.84
S.63.9 5 4.8 23 7.8 7.1 154 20 138 11 92 97 15 85 (2,400) 0.74
S.6310 4 6.0{ 20 7.9 7.3 220 18 150 14 91 96 16 83 {3000 1.32
S.63.10 3 80119 8.0 7.5 129 47 87 37 57 100 33 67 13800} 103
S.6311] 3 80| 18 8.0 7.4 159 17 127 16 87 86 17 80 |4000] 1.27
S.6311 2 120} 18 7.8 7.1 153 20 127 16 87 94 18.| 81 [5900] 1.82
S.6312 2 120 16 7.9 7.1 184 15 126 15 88 99 17 83 [6,000} 219
H. 1.1 2 120 14 7.9 7.1 177 13 128 9 93 98 16 84 |6100] 211
H.1.2 2 120 14 8.0 7.1 143 15 104 10 90 89 16 82 {6100] 1.70
H.1.3 2 120] 15 7.9 7.2 152 13 106 10 91 96 15 84 |6,100] 1.80
H.1.4 2 120) 19 7.9 7.3 171 14 126 7 94 127 16 87 16,200] 200
H.1.5f 2 |120] 20 | 7.8 | 71 |189] 12 155 | 12 | 92 [105| 13 | 88 [6100] 225
H.1.6 2 120} 23 7.9 7.2 177 14 154 11 93 110 15 86 [6,200] 209
H.17 2 120] 25 7.8 7.2 160 10 131 8 94 108 14 87 |6000{ 200
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Table5 Average flow velocity and turbulent intensity of
measuring point

Point [Direction| ¥ o, velocity |Turbulentintessity

o) 7 3.6 254
® z " 2.1 20
® Z 1.5 1.0
@ Y 6.3 0.07

Z 16 012
® Y —0.84 0.42

7 3.7 12
Z 12 011

TEABEM I N TV 20%, ZOERKRIE, NE
AH—bE (@) RAH— bRITHEIGEEETHRT
L, ki (®) cHUBSHIIIEATATOVL. X,
B SEHOITON 2 LEE TR, Elhbn<, —r bk
FWRTHY, WELRTI Yoy b=V ZERLTL
Bl bhrb.

(2) BBRREITI >4y M- RO

BERMOTFER, RIFO/f 0y b 75> FHORE
BEOKE» A END., ZOEBRETI V7Y b
V= VADEBNIONT, b D UE LS FET L7120,
BRAT 7 )NV O R (500 mm X 150 mm X
360 mmH) =& 0 AIRILERAT> 1 (Fig.15). i
HRATY) - L EBKEDLEEZIENBE CTHES 3
ZEITEY, KERIZESEHOERTS vy b
Vv ERERSE. X, BRETH»> T -4
AEBFITLY, 77 PEBEBERELEC L. N
K LA, WARRIOBERRD 7 )V — FE %4
Oy b7 FREBRE - a3 AR, FHEL/.
Fig.15it, V52 Z2RA0VTRHREAH— N LEEDE
BREELANZLDTH 5.
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TWa. 227, ZOETRELDTFES LBERNEEEHE
OO EFEEE, TLIFHERML, LRERO
FmhamEILL 2.
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Fig.14 Variation in flow velocity in measuring point
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Fig.16 Visualization of return flow in inside tube

Fig.17 Visualiztion of sludge convection in sedimentation zone
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Biological

STUDY ON REACTOR WITH SETTLING COMPARTMENT USING BLAST

FURNACE GRANULATED SLAG POWDER

Kazuhisa FUKUNAGA, Kuniharu ISITANI and Mitsuo KONDO

The flocculent activated sludge is adhered and bound with high molecular compounds
which is produced by microorganisms. We developed the biological waste water treat-
ment process by using this original characteristic of activated sludge. The majar advan-
tage of this process is to stimulate the solids-liquid separation by increasing density of
activated sludge floccule with taking in blast furnace granulated slag powders. We in-
vestigated a mechanism of taking blast furnace granulated slag powders in activated
sludge and the sludge convection in the fludizied-bed reactor for the purpose of mak-

ing clear the characteristics of the process.




