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Development of Novel Method for Measurement of Floc Strength Using Supersonic
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ABSTRACT

A novel method for measurement of floc strength using supersonic waves was studied in
order to improve the operational efficiency of solid-liquid separation process. The novel
method named as supersonic method was compared with the stirring method, which
has conventionally been used to determine floc strength, and discussed. As a result, it
was found difficult to increase the accuracy of measurement by the stirring method due
to relatively low energy exerted to the flocs for fragmentation, whereas more accurate
measurement was possible by the supersonic method which provides greater energy for
floc fragmentation. As a possible application of supersonic method to actual solid-liquid
separation process, estimation of specific resistance of coagulated sludge was considered.
It was clearly shown that the floc fragmentation rate measured by the supersonic method
strongly correlates with the specific resistance of coagulated sludge; implying that the
specific resistance may be estimated from the floc fragmentation rate. It was also shown
that the supersonic method is useful in determining dosage ratio of coagulant to sludge.

Key Words : Floc strength, CST(Capillary Suction Time) , Supersonic

1 #®E

Fif 10 EOFE T, RO FTREYERRIILE
W T 5% b L, KRET TILiziE 100% % 2K
LT3, $EERSEENLIAE S>72H 8K TK
THER(HE 7 EAEFTEIC L Y. TAREFEISHLEX
BB HEE S, ERR 14 FEERICITE R E 66% M
RIAENTWDS, TALBICEWTIE, £ OEMENE
EEWEREDIZE A L EHAEYOEMIEL 2O,
LEOFERPELET D, T 6 HEEICHARD TRA
BECRA UT-15TRISEERR 38 m3 (&K% 99.2%)
Thy D, 2O I%HEIINS S TVWB, FEEY
DEBAGHORENIBERINTHEERICEN
T, ZOHB{EBEITERRRETH S,

WE . BRIEERSE w2 (HE. BE R
X) 2R CEAMBL SN D, HETIL, FRAF-
TWBEDHEEZ T2 BN TERMBLFFOE

FEEAL, BRATRLTZEESE 72y 7 52K
BE®D, 207y ZIiCkoT, BEOERY - i
KIaERAEZRGIC L, BAKSDEzR ESEDLZ L
BEWTHB, 70 v 7 OBECKE &1T. BES
HEEEROPRICEEEB XTI D, BEROEE
T R CIREREER OBECEAREREL
R hidZe 6,

ek, 7oy 7 BEMNEIEA URTIC X HER
E2 PAVLNTER, BHRETIE, #AEREOT
ny 7 & RIDEEIL > THEL, £OBO
it HEA % CST(Capillary Suction Time) D%
L TEHMAEIT 5, ZO%E. BIRFRICKT 5 CST O
BMERKEWIEY, 70y 7RERE>TNDH D
LB, L, ZOFETIEMELAEZRL
F—MEL, 7y 7 BBEINICWED, BE
OBEWHIEIZIIRmETHD, 5%, L VEWEK
PEEERTAOIIE, LOBEEOREVWT 2y



42 HERLZFALLH LT oy 7 REREEREORR

BRI E S LB Ch B,

T CABIE R, AT 0y 7 REREE L 2
LCHSRIESRR L, B L OB 5 = & N
2 LT, BB T By SRR RO TTAE
PZOWCRET 2, & 5Hic, MERBEREEL \

TEDOBKFFEL OBBR LB LN Lz, EED
BT 2 2A~OFERITHONT IR EMNZ D,

\
®
2 EERAE
EERCIL, EERALE KD TS bR % O e

@ Drain hose

Ej( Lff_ig%(ﬁﬂib:/)b\f\ fﬁb @@%%%ﬂ%@éﬂﬂ L&(‘E %::'intsr bl
ectronic balance
ERBRED L > T7ny 7 2RISR 0ER

® N, gas cylinder
B U, BBRICHWEESEA R Tablel IZ77, FF
D 70 Y . REAROBRICTRER, T4
bbruy 7 BRE#KDO CST RN/ b L5, %
BEHREBRALTCT7 2y 7 BRI TS, Zhbd
OFREE AT, NEERER)S 7 2 v 7 O
MRkt s, BRI UOEEEREAWE7 1y
JEREREEND 7 ey VRERRE LT,

2.1 MNEEREER

PR EET7ay 7 ik, MERRERC X > TR
WO —xksy, EHERLERR, B L OERNE
R IRET 5, MERIRZERICAVWEE L Figl
R, BIRBKOFREZ Sy — S RE T ERT
H D, AERTONMEREE CHESRIIITLRVDT,
FEATIZIT T — X IRHO BB L LTL— XD TR
EEREHW S,

r— %R RIT B — AOEBRITIRD L S
HExb5h5 3,

dv/dt = p/{p(Rc + Rm)} @

S 2T, plIIEBES (Pa). p iR OKEE (Pa-
8). Re BIO Ry EENENT —% & I8H OEH
(1/m) #FT, R Br—FPRICEENEHIER
Bl s EEXDE, RIZEIKREND,

R.=aw (2)

T I o B EES (m/kg). w K AR
B 0 04— % ERASE R (kg/m?) Thb, wid

Fig.1 Equipment for pressurized filtration

o MEOEE (kg/m®), m: r—FOEEERL
(=) s: A7V —HuEEFOBERGBERE (—) 2 H
W, UTFORTETZLNTE S,

w = psv/(1 — ms) (3)

Ry HRIBBSHETTHL 0BT EE (2). (3)
PEETHE D) BROELICEERZDZENRT
EXAR

dv/dt = p(1 — ms)/(pasv) (4)

bR EERGE (p ) DAGTHEATEE, 2
DIELL T O & 5 72 MR V (m®/m?) & B A
#(s) DEIEA HBERK O BIR L LTRD BN D,

v+ 2uv =K -t (5)

LT, K- RAORIBER (m?/s). Vo (X
I L Bl — % 255 - D OARRIER (m®/m?)
THY., K =21 —ms)/(u 0 sa) THD, (1) X
I 0 KooExdriid, FHRBILIETN o 2K 5
TENHED, ZIT,

a =2p(1 —~ ms)/(pesK) (6)

THDHOT, FHMGELESITEAERENY 2V BAL
BREREELy—XEWLC, BAMEOHEE
HMECHRBI S A DIRETHENTHD LER
THIENTED, Eio, FHRBILELR o IZER



otk [EICAI % 4 B% 2 5 (1999)

43

Tab.1  Physical properties of sludge

Sludge A | Sludge B | Sludge C

Total solid mg/1 9600 7320 7470
Volatile total solid %-TS 81.9 80.2 82.7
100mesh | %-TS 3.5 2.8 1.7

Fibrous matter | oy0 esh | %-TS 3.2 25 18
pH - 6.27 6.79 5.96
CST sec 57.2 19.6 24.7
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(b)Supersonic method

Comparison of changes in CST measured by the stirring and supersonic method

Tab.3  Operating conditions for sonication

Output power 80W
Frequency 20kHz
Type of oscillator phone
Tip location of oscillator 5cm under the surface
Temperature 20~25°C
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Tab.4  Specific resistance at 0.6MPa,

Coagulants

Specific resistance [m/kg]
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