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Changes in suspended particle size distribution with depth and time during filtration

of double filter layer composed of a large artificial semi-cylindrical filter material

in the upper and small quartz sand in the lower

Noburo HARAGUCHI!

Abstract: The purpose of this paper was to examine the
changes in suspended particle size distribution with depth
and time during filtration using double filter layer com-
posed of a large artificial semi-cylindrical material in the
upper and small quartz sand in the lower. As influent, clay
suspension was adjusted to the maximum particle diame-
ter of 70 and 10 um and the concentration of about 4,600
mg L. At elapsed time 60, 120 and 240 min, the amount
of the trapped particles in the upper layer, in the boundary
between the upper and the lower layer, and in the lower
layer was measured. Particle size distributions of the in-
flow and the outflow suspension, and the trapped particles
mentioned above were also measured using laser diffrac-
tion scattering particle size distribution analyzer. The re-
sults showed the following; (i) in the case of the maxi-
mum particle diameter of 70 um, the main capture site at
elapsed time 60 min was the upper layer, but it shifted to
the boundary at elapsed time 240 min. On the other hand,
in the case of the maximum particle diameter of 10 um,
the capture sites of the sediment were both the upper layer
and the boundary at elapsed time 60, 120 and 240 min, (ii)
in all cases, the particle size distribution of the suspended
particle reaching the lower layer was finer enough to en-
ter the lower layer due to the trapping of the particles in
the upper layer and the boundary, (iii) as the coarser part
of the suspended particle was trapped in the lower layer,
the particle size distributions of outflow suspension were
similar to each other, independent of the maximum parti-
cle diameter and the elapsed time.

Key Words : double filter layer filtration, capture of the
suspended particle, particle size distribution of suspended
particle, laser diffraction scattering particle size distribu-
tion analyzer
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BOLEICD L 5B L RIZ T2, ZORHBERI
HERHRETH L. T FE THA R TDTRHBEE R
Mo TEd (F5, 1992; BMKERM S HEELR,
2002; % 5, 2007), FifE 74 um LRD SV b R R+
W7 OFHBRBIIKRA Y LTHRETHD (5, 1992),
TN BT 2 AEEFE e LR et Xz (F
5, 1997; H T 5, 2004). Z DR, MATROREZIZ
Xt LT A8 oREPHVEGE ST LIRS 5Tk
<, Attt ORI WIGEIIZAEE ORI O B
EFONREL BB LNICHR -T2, ZORER RIS
ZEMNBHRAES 2729, /il (FH,2024) T, &
& KR 2 A A, NEICHZEDO/NS WaEER Z
BL L7 8 A8 O aEmd g & L U 7z A @i i
DIEEMRZZAEBRIC L DMET L. 2OMR, Hig
TIXERE CHE X Nz 2R X D FIBRDFE R [ TR ZE
LTt 7 5y 7 ZAHERBCET LD L, —8
TR ELEERC LB TEOES (BUF, EA xiEd)
KEZBEOITWAHIREAZCIELS Y, 7oy
ZFEREICO > TIRAWETL, BErLKELEA
R A BEZF ISR T 2 Z e 2HALMIC L. X
T, HE TR OIS RELICER LI
ML, ZETEREEEFERTMR2 LS FTEONETS
T s . TRONS TIWBHEEh 2729
i, NEIGET 2 L ORNED TEOMBREFEICEERT
FHNINZEDBRETH L. 2D LiE, AR THR-
AT, MALWOKRES /S EEr RS
U5 RO E U T, TEICEL BRI >
7Pl RRELTNS.

AIEITHE S BEE T O FONBESROZICEL
T, FAKETEEOKUE T 225812 B WD
Hd 3. Mackie and Bai (1992) 1%, W% 13.8cm O F
S LCHER06~07mmDH 7 A — X% 40 cm FIHE
L, ABEDREED S 7.5 cm OHSIZEERY > 7 >~
THOBNER T 2. oA mERICETSL, a—1
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B—H7 B2 —HWTHRARERONESTMZ 4 DD
FIRXPICBITF ZHEE L LTRD, ZhE 2EBE» 5
3MRIRRICY > T v F I N RIER ORI & LK
L7z, ZO8ER, 7V v 7S -REBROKED
X, MARERORZED OB 250 v b X, Hiks
filic> 7 L7z Z & %/RL7. Darby and Lawler (1990)
X, NE3.8cm D T LIZER 0S5 ~0.6 mm DH T R
P—X %R 14cm FREL, A@EEORME 1.0 cm &
UREH»SDEE 1.0, 5.5, 9.0 cm D 4 Hi 12 B IR
P 7Y THOMNRERY, FERE 2 um DETIL
KF 2RV 2mg L oBRERE2TAZE, i
BGAD & 240 77 F TH 10 53 D IR R P R C SRRV IR % TR B
L, =X —hvr&x—"7%H0nTRERTORES R
EIE L. O BEROMEN % 3 DORRICX
FL, X 9em TH Y FY VI ENTRTDOXGT
DGR Z RARREROFEGRZE L I L7z, 20k
B89 ~232 um QXA T, %X 9em B3 F
ERARIRARER KL Th I Em Lz %
~L, ZOHHEERAKKERD 5 5 Ol W55 i
BRI NzZ ik 3 e EBER L. £z, PR
2.85 ~ 423 um DX T, EX 9 cm 1B 3 Tk
PRITIMARE R & e L CEF MLz 2 2R L,
ZOMHIZAEENTIERINz 70y 7 ORI X 3
Y ERL 2. RWT, Darby etal. (1991) 1%, PIf% 7.6 cm
DHZLZERE 1A~ 1LTmm DH T AL - EHEX 22
cm FHEL, AWEDOREE 1.0 cm K UERE D S DHFEX
3.8, 8.3, 16.5cm D 4 i @Ry > 7Y > RO
REFT, $91~ 100 um ORESEEET 2 3.7 ~ 9.6
mg L~ OB REZ WA SE, @B S 600 5% T
# 30 ORI HERTHRABRE R L E X 16.5 cm SO
BEREZHRIL, a—LX—hvrX—2HoTINb
DORESAZRE Lz, O IMAREREEEL Uk
X 16.5 cm HR TOR F OISR EZFHEL, »iE5
TEH S 180 73 Tf 480 77 & HITHIFE 5 ~ 40 um DFFHHE
SIERPPEFIHEM L2 2 &, R 2.5 um DUR O
R MO L DIHEMLEZZ 2R L. #
S ZOFERICOWT, FESERIXRE R H O K DRI
FBICKELMRIFT 5, 2ibRB121EF 572, Clark et al.
(1992) 13, NE7.6cm DH 5 AIZEE 0.8 mm OF 5
A —=A%HEX 22 cm FTRHEL, ABEEOERM LKk KT
Mo DHEX 3.8, 83, 16.5 cm DHISICRE RS> 7V
YIHOBREZR T, WHida—vrk—Avrr—%
FWWTHIE Xz 2B & 2 KEE% O R ARE T,
X 3.8 U 16.5cm IZBIr 3 0.1 ~ 20 um DOHIFH Dk
BEOHEEBL, RO EWEETRORR DI
HkRHC> 7 P LZ e 2R L. 2L DIHFETI,
ABEEIWITNDHEETH D, BERTONTORNED
Y DA 5 TR D FREIZFE S R 0
(2B X 72 R T D5 T Z AL ¥ 72 - T4
C2HR) OFMICERPEINTVWS, Z I T,
B OREMEITFHHRR ORI b, BEROWN

A B H & T ORISR DG S 1A M ORI A
B3 2ERITFE A TITDODATOAWN,

—7, ZE 8T, LEIBY 2 ERomMEickDd
TEAORAARIEIRI N T, HBICLLNTHFEED
T2 FETORBPIERE XN 2R eI T3 (f
ZI1E, S, 1995). EEToOLMHItIc X3 READ
A BFRBIIHE 2 BICENMIETH D, TONRL
LT, FEARAT 2 EWEEDKRNRORZES DL
b eonsd. 2055, MESHOELERE T2
i, mMALWEER, LRI kY
TEICET 2 TIVREROKZ DM OWEIBETD %
B, ZEABIZBWT IS ORRSE EJIE L 7= B
DFEE, FEZFOHBR Y Y7540,

DEEEEZ, ARTER @ I@RENRLE LT, A
SN E B TR RE T R 2 Lz ER o RESy
HOWS F MR R ENZELZ EBRINCHEI T2 2 %
HEgE L7-.

2. REFERUHH

2.1 38528

A TITATR (BRI, 2024) 1281 2 28 28 O FZERES
RBAERN—Rr T 50, EEEE, AEMNCTRALD,
FEBRFIIRTHICHE L, R TRARERSMFZ 2.1.3
IZEE L=,

2.1.1 2iARREE

2 FEEREE OMBLE, TRMREROIE 2> 2 (DL
R, Txyz7) eidd), 2o 7hroLWRERE %% E
ERICEIE T 272D DRY ZAZ R 7, FKtEHD <Y
Fv MNE, A5, EEAME T E005KEE L
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Fig. 1 %l EHEE O 2.
Overall diagram of experimental setup.
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Fig. 2 —J& %855 L FHEE 2.
Double filter layer and semi-cylindrical filter material.

Table1 ZEBRZM—% .

A list of experimental conditions.

WALE  AEITE DR ()
OkfE g RN
wm (R Ewien
70 60 0, 10, 20,30, 60 60

0, 10, 20, 30, 60,
70 120 90.120 120
0, 10, 20, 30, 60, 90,
70 240 120, 150, 180, 210, 240 240
10 60 0, 10, 20, 30, 60 60
0, 10, 20, 30, 60,
10 120 90. 120 120
10 240 0, 10, 20, 30, 60, 90, 240

120, 150, 180, 210, 240

* BUPC DX, Fig. | 1R SHTRE LT

BRBRTF O LW ORI H OB ERT 2720, SiHE
FH DS DWEKENK 2em &3 K512 L7 »iEE
BFhEoHE (k1) L, AE75cm, & 1.5, 3.0,
45cm O 7 2 Y ABFZENE T, #524) % Fig. 2
DESIHEARERLZDDE L.

2.1.2 3 BHRUFALE

ZJE Ao LE e FEIikzh e M5 2k (Fig.
2, Rk =18 [LE 1.16) XK 0.1 ~ 0.2 mm
DAFER (BUFE 80~ 150 X v ¥ a) ZHWREZ. WAL
We U THiROAKE R - (BHEARHER AR, =00TE
2.6) BB LZZERK (LT, ThEky Lidd)
AL, A b= ZAOUWEEANCED = FAME 70 pm
(AT, TR 70 umy &F29) K10 um (LR, Th
210 um) ¥EE3) OB ZER L, BikUKZ
Z CHRBREE %K 4,600 mg L~ gL Tx v 7%
AL7.

2.1.3 3BT 5D R DERE

ZEA#IcEI S LE, AR TEICBT S Mo
T & 2t S B O RE D ORFFZ(L 2B &
MCT B720, HEOFTHEYI R (DU, HTH 010 K
) Lidd) & 60, 120 KT 240 570D 3 S&AFICERE L 72
(Table 1).

2.1.4 2BRBRFIE

~ U4y MEOHOEAEBEORHOIcHERL, ™
SEEUKE AR L T, KPP THEDZHERIH 8 cm,
MfE A8 E2HEZ 75 cm FRE L. 20K, #H%ED
JED LA EDERDH 5 2K 1 ~ 2 mm BWViATe X
SICTHEL T, %k d 2 LWHIEERED /DDA T L
DYIHEEL 2 AEBIC L (Fig. 2). »#M7EiEgL, T
KUK Z BEHE L T, AR O T 7& & DR
BRIKMENSF—N—T0—XRTRELE. 20K,
~ VA y VEOHO%R AR EFICREL, B e F
FRICHIKAERRIC BT 2 2 RABOMH 7 7 v 7 2 (89
6x10 3 ecms™!, HBHETH 026cm?s™!) k3 X
ANV TEFRE L TRGKERRB L%, <~ U4y b
BrPAL THAUKOHHGZZEIES 2 L AR, 2> 7 h
BRYZRZRY FITX o THWBRERDOTRAZHBL,
ZOWZ%E 0 2 L7, LIVEROMA T 7 v 7 R,
BT O IREIRE BB EET 2 F 2 — TN L
DUFER 720, #1.27x10 2 cm s~ (REHRETHY
0.56cm®s™1) ¥ L7 20, WA, SKHERSDF—
N—va— (LT, T¥—n—vo— &3 LR
TWEER T, RERCTRRERIER & MESTREIE
FIZ33 T, Table 1 ICRE 3 IRFZNCERALL 72, HE 3HFEZ
BLUTRERCIMBELZREL, %EFE 2213/
BEomRAECHE L.

Z Df%, Table 1 122§ REZIT LB OIMA Z1Z1E
LTABEITHEYID, NL 72K THBEBICHE- 728
B 1 FEM 23T R SR S TREAL .
Z D, Fig. 2RI METH I LZ2U08EL, &4 5
LZEFENZIWE A2EME HE X 74 um OFRICHA
LCHEKF TR THEAEL, 320WEEHE L -EHEY 2 iH
Hxhi-thralLEz 55, 2BEBEREH» S 6 cm
DL % LE, 2D F 1.5 cm ORIERME LR, 2
DT 6 cm QAN Z TEE LTX L2 (Fig. 2).
FE e SERCHER SN E R 412 500 cm® RV E
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AN, —HENESMNE, HD 2Rk
BHEMEICHE L, MESHHICS T LW E2HHIE L TH
EE L. TECHESh 2R TFeRcE 3
HEREHL, MitEr L.

ZIT, AEOFTBY]IDHRICAEIEITHE o 7 RE R &
b HRET 2B T LE, AR TEICBIT -
WM EMEE S 2. BEROBRETIEIAALTERD,
2BOITHYID AT L DIEWHE Y7 7 v 7R koTEHE
b, X2 IWEIEZEBOFTHYIDETL DB TZL
R BAREED D 205, AMOFTHYIDFIOWE 7 7 v 7
ADOTTHIEEINZ B DEITNIVWEEZ, FiROF
NEVZHE - 7= BB fE % TRdER & L7z,

¥/, FECHE Sz L e RS mEC Lk
Dol-HEZU OB THS. oMM TIEL
WOB LY AGEMDOEZZ0I2EL, HE 74 um
550 RICIEK L THERD e 0% 750 2 DI FTH
XREZDREDRD DD, ZOBIKBDLTHIICHEL,
ZbhOTHIPWAED OB EINCIREAT % Z & 23
oot ZOREOAEMORAN LW OER
KRIETHEEINI W EZ 5N, 22 1R TR
SHRIETEMPVHIR Y 7 2 DREMICEEE KIET
ATREMEDSE 2 BTz,

2.2 HiESHmilE

2.2.1 QIEEE

— IR R AR IE IR T H B LLERNE, By b
ETHIE R E R TR DR E RI3% 4% 65 g, 10g T
H 3D, 2.1.4 1250 LK HRE R o 1 o fz i
HEZ15mg~10gTHYH, TABDHETIEH—L
FREDHRES T ERN. 2 2 TARZETIE, HIE
PDERTWOWEEENH 10 mg ~ 10 g ODHPFHTH 3
L —H —[Efr /HELAR TR M HERE (LA-950, 4
BEUERT, DUN TAR%EE ) 25l d) 2RESHEEEICH Y
7o AREETIX, BERPORTIEERL -5 -
R, & 650 nm) N Of LED 23% 3 3 H )t (B
£ 405 nm) PN, ZOBELA & ELE O R E
A7, 75 R O T5 SRR E X 7z M a1 & - THIE X
N5, WIE SN 2HEDCERE I A ORCE & R X
b, LUF®D Mie DRTEEN3.

12(1-1 + iz)
1 =ly————

(1)
(D RZBWT, 1(0) FHELA 6 12B1F 2 BELERE,
Io I AGDERE, A ZASEDHE, RIDCOREME
2 O E E TOERE, i) BXC i &, RO
I, PR, LY —ROBEREERTX-—ZLLTE
CEBTH L. SR X 2RERR, AEEICHE
iz Y ayNOEHY 7 b v = 7 %4 L THAESD
ficEx N5, ABEEIC XD HIE SN2 REOHFIX
0.01 ~ 3,000 um, HIEFREHRIE 92 DRFICT T R3TE
L, RN — 2 QRN D U IR R &
LTHhEhs.

2.2.2 L—Y—[Elif#ELEIC & DHESHREIC
Bl 3ERIEOREL

L —H — AT BELRIC & BRI SR K
ETERERN, N OMEMERTE @R, DUT Ve
Ry Lild) LARENOBEETHZ (K- 5, 2001).
5%, EITRIINEDHORERFICKIETHEIK
WZ AR ENTE D, MYEOREITEI R & 1SR
57, WEMEICKET 2 HoEEERTHI L Ih
TW3 (- §)11,2001). —J, BERINNXWV, TR
LR TEENKEVYE, DR TFICY oL —F—D
BELEH T DRI FIT Y 72 o THELDE DM EN K E L 2 B
R, WEXNZREDHEHMREICS 7 83328
fERxhTws - 5)11,2001). 72701, BEiERHH
BAMICRIETEEORE BRI TV (1
- BJI1,2001).

DEDZ eh 5, AHFETIRERRE X — ) —H3fEsE
3% 80~ 90 % OHIFHATHEEL, AKRERL LIS T 2 i
7R % LUR OFIECARITENIC X D BRET L 7.

1) B %R L TR WARETR L ORRS T B
TARGE TNV B B FEERHEIC & D HlE
L, AEEZHWEREICST 2 EFREEEoR
Hey L7z,

2) FU DT, EHDADEITERE TR IR
ZRe, LEFHADKZRMEMIRIHES T 2 0% M
L. PokEamE»Es kv e il shizg
&, HWEFHEONZMBEIR  OREFHoFE
PHOEOHEY LT, IEHEE, BHELE,), TE
HREE, SEEAE)), TFEMEE, EHELH olE
MEt U, HEEFHEORRMEMRE KD R OHEGT
2 JEITRDOEE & B2 RE L.

3. GRRUEE

3.1 2BRERER
S11TEYOBEAC L OREL BEORERR
W% 70 um, FTH 0D R 60, 120, 240 5128 3
WA, F—="—=78v— HRHREOERZE(LO KIERGE
%% % Fig. 3(a) ~ (¢) 1T, TRA, F—N—T8v—, ¥l
TR ORI 2L D RAEAE SR % & 4 Fig. 3(d) ~ (f) I
AT, 38D OWEOKEEOHENRZE DL, 38E
D DITHYI D RIS TIZBWT 2.5 % RitiThH o7 £
7z, 38D O HWEE O KGR OENGRZE DI, 4T
B YR 60 DA —N—70—DHK 8% TH o=
DAME 3 % K Th otz DIEXD, KIEREZI /N
X, THTIT o 72RiE 70 um D ABFEERTIZ 0 H
B2 H 5 vl hiz.

iz, W10 um DFED 3@ H OFTHE) D R
B2 MERCHEEORRELOKEREE, Theh
Fig. 4(a) ~ (c) & U Fig. 4(d) ~ () ITRT. 3D O
RO RIEE OHXFRZEOFINE, FTH YD KR 120 570
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Fig. 3 15010 Kl & ¥ it s M O HRIVRE ORI Z Lo KRR (70 pm).
Repeated results of temporal change in flow rate and particle concentration at close time of 60, 120 and 240 min (70 um) .
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Fig. 4 154010 Kl & & ot e M CHRVRE OERZEL O RERR (10 pm).
Repeated results of temporal change in flow rate and particle concentration at close time of 60, 120 and 240 min (10 gm) .
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ERoBahcEoE, ZhUBEED S 5—Hof %, A—N"=T78—=TH 7%, MRHTH14% THo7
RELT. W RIS ORI X D, 3.4 R T LR
3.1.2 3D DITEYIDEEICEIT B RELBED DFT B Y] D BERE 60 53K O 120 4 DEFAEIEH 14 % i
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K 70um, 38D DITBEYI VKRR FE—D 77 71 A, A—"—Tn—tENTHEE N2 TR ITHAN
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Changes in flow rate and particle concentration over time (70 m) .
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Changes in flow rate and particle concentration over time (10 um) .

TNV FHRINLZ 26, /NGO ZEII N
WEHIBIL, Zhsnz s, 3@EhFTHED K
BICBIT 2 TME & EEIRFEINCER L 22k e Akt
% 2 HI L 7.

iz, FE 10 um, 3@D OFTHYI DR ZFE—D 2
7 72k e DMEDORIE{L % Fig. 6(a) &, LW
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Vertical distribution of trapped sediment weight over time (case Vertical distribution of trapped sediment weight over time (case
of 70 um). of 10 um).
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Table 2 #7510 K & & o LRI,

Sediment balance in filtration experiments using double filter layer.
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Fig. 9 [LEEFHEAIC X 2 MR & EITRORE 2 2L E 2 L — 3 — [T BELEIC X 2RIl e o Hig (8

TROEHZ 0 & LHH).

Comparison between particle size accumulation curve measured by hydrometer method and those measured by laser diffraction
scattering particle size distribution analyzer (imaginary part of refraction index = 0).

W 7o ISR OB GEEZTL, 1975) BMERLS
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BB LT 2 um DUROK FEIE%2E U < /N L
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DEDPKEZ VXN,
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FEL, BH%E0~2 oHEFETE (b8 T, EFNECEK
2 NP INFRHRAR & D722 & R R O TR LU AR
% Fig. 10 1R T. K25, REFAHOFE 0T HEH
F% 30 um LU, 70 um BUR, MfEdREAR e L25E
W& 2 O DOMUVIMENTFET 2 FHAIRZ(LTH 203, &t
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Fig. 10 FUEEEHAIC X 2 R EINRERER & BT R o B2 21 b
@i L —F — [T HELEC & B R E IR & o2
HHDFE (JEfrRDERE 1.57 £ L7HE).

Mean sum of squared deviations between particle size accumu-
lation curve measured by hydrometer method and those mea-
sured by laser diffraction scattering particle size distribution an-
alyzer as affeted by imaginary part of refraction (real part of re-
fraction index = 1.57).
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Fig. 11 FUERHAI & 2 AR & BT R o R 2 2L
g7z L —F [T HELIEC & 2 BRI & DR 2=
FHDFE (JEIrROERZ 02 & L75E).

Mean sum of squared deviations between particle size accumu-
lation curve measured by hydrometer method and those mea-
sured by laser diffraction scattering particle size distribution an-
alyzer as affeted by real part of refraction index (imaginary part
of refraction index = 0.2).
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W3 Zehghol. DI Lhs, EMOBEMHIZ 1.4
TH2eHlranz.
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e DEZRATFHMOFIITRL MR %Z Fig. 1212
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BREoMRICE3 e, L—YF—HOEELEE nm O
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Fig. 12 FEEEEHAIC X 2 R EINAEITHR & BT O E 221t
SH T L —F —[HT HEELIERIC & 2 KBNS & R 72T
Ko (EfiR0%Eile 1.4 & L75E).

Mean sum of squared deviations between particle size accumu-
lation curve measured by hydrometer method and those mea-
sured by laser diffraction scattering particle size distribution an-
alyzer as affeted by imaginary part of refraction index (real part
of refraction index = 1.4).
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Fig. 13 HEFHEIC X 2 REMNEEHIRR & BT R O REE 2 F W L — 3 — [T BEIRIC & 2 KRR & o L.
Comparison between particle size accumulation curve measured by hydrometer method and that measured by laser diffraction
scattering particle size distribution analyzer using optimized refraction index.
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Examples of comparison among particle size distributions of the influent suspension, the overflow suspension and the net inflow

suspension.
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Examples of comparison among particle size distributions of the net inflow suspension, trapped particles in the upper filter layer and

those in the boundary .

Bh3. 22T, MALBD L EROWALILD 50 % K&
90 % RD—% % Table 3 IT7RT.

332 EERUVERTOIRHEIRICHS TREERD
HERHBOEL

FIEE 70 um K&K 10 um I2BWT, EROFHA LD
KEDHOFTEME, RO LB ERTHiEIhZIW
DR OWPEM/DO—H% % % Fig. 15(a) T (b) IZ
NI

Q) ReFAMEEZFICHSE, BRICELET N
CTREIGEL IO EEN—2DR 75X, Table 2
WKRET iR EEHwTEhER 3) KU (4) R
XhEtHZINS.

(ERDRMA TR DERAE 7 7 2 DHE
x IEBRDIA T &
— FEToO RO SNE S 7 X OME
x LJET oL E)
+ (EMRA LW E - FEToOMit L ER)

3)

(ERDFRA LR DRRIE S F 2 DB
x IEBRTLA T &
— FETOLMEREDRRE S 7 X DI
x FEToO iR
— ST O LIMER B DORRIE S 7 2 DB
x BT o L R)
+ (ERDOMALWER — EEToLHiEE
— BRT oI E)

“4)

Z ZC, Fig. 15(a) ICRENB & 512, HEDKEW
7 72BNV, ERORALTIOHEEN 0 THBIZD
b3, EEOMIELW OEENTFET 28550 3
Hole. RN ZEBENTIr Y Z7{LL T

Table 3 ALK FIERDTALD 50 % KK 90 %
#.

D50 and D90 of the influent suspesion and the net inflow sus-
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Particle size distributions of the net inflow suspension, the suspension reaching the boundary and the suspension reaching the lower

layer.
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Fig. 17 JitiLRY D RfED 1.

Particle size distributions of the outflow suspension of all the experimental conditions.

Table 4 TEIZEL 72 TR CHRE O 50 % FX T 90
% 1£.

D50 and D90 of the suspesion reaching the lower layer and the
effluent.

90 % % (um)

50 % % (um)
w20 .
(um) BAE TRIEL il
49
R R

TEIEL Ft
Vtn g +w

60 24 1.9 6.3 3.1
70 120 29 23 6.4 4.5
240 23 2.4 83 4.6
60 23 22 6.2 4.4
10 120 34 2.0 6.0 4.2
240 35 2.1 6.4 4.2

C NEIGEL R R oRRS A, KR 70 um RO
10 um DFTH YD BRI D WF R DA T BEFITE
Lz kW okZEnofm & bfikfilice 7 b Lz, 20
ZriX, BHAMIHYI DR 240 7% E L TLEET
W SN h o e LW OMIEEI . U THREL 72 2
EERLTVWS., £z, TEIGELAZTRD 90 %
RFX6~8um L RTHY, FEDOEMMBREE 60 ~
79 um (JRI,2024) ¥ UT/hE L, FENERC
RALS 2 LWORNESHIZENL 1.

3.3.3 KT ONERH

K% 70 um K OF 10 um, FTHY)H R 60, 120, 240
FCBIT D FEIGE LR CHRE MO 50 % O
90 % %% Table 4 2O} Fig. 17 12”7, £ 56, FEI
LS 2RO 90 % RO RHH S 5
TH3. ZoZrld, FEIGELETROS 5HEMIIC
O RS NE TRt 724858, Fig 17 1R 15 &
512, 6 FEONEMAMREMU Lz E 2 ohi.

4. F®

FEICHRZ MR 28, NEICREOM WA
Wal L7828, FRARLRET70 um KT 10
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Sh -t e KRS ORERZLOREZBL T, 5
D —H D DR Z AT L7z BRI AREICE,
BT R 2 Bl L BT, v —W — [ HEL T E
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BHTH3.

I MRS AHEICH W L —3 — [\ Bl 1%
DARIEEB O BT RO R#EER, HEFEICED
KD TR R INAE R B e v U CETEERRAY I REY
L, 1.44+0.2i 2187.

I K77 70 um TIX, AR 240 55D 5 HREID 60
DETEEPNEOH W O BRI e L
THERE L 7228, 23ERER 120 79 DUREH W RR o 1)
DOFFRERONI BT FIUTRATL, A EEEE 240 7
T LB ORISR & L TxIFKEE 3, FH
IRARHEER AL GRS AT T 2 BIR DR S e, —
¥, KB 10 pm TlX, 2@ 240 @, LE
LR OW TN e UTHRBEL 2. 2h oo
BRIZOWVWT, BB 2 THHIEORAD AL
LEELT.

I BEcHtechdrotbo5%, Fe LTHW
HWEROIWAHEATHEZIN, FENELLIWO
KR Z ONERTRAL 5 21 RN 7
rLZ.

IV TEIGEL 2D 5 BHEMANTHWRENTET
sz eick b, RifE 70 um RO 10 pm i
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ENBZNSHTHE. TR X N0 7- 7
PEERAL Y U CTHERE S 2 L WO BT OHIE (B2, &
B, 1995) MERLTWA  Ebh s, BiHh 5
FTE5EMICNT 2 @Al AV FHICE LT,
XHRBMEDORMDDHZLEZS.

R

2 BTN CREDREDZRITE 7 — X DWMD &
DI, BRERFHHAMPALERE, FRPAER
A DIIRERFEIR, ZamAE DIKIEYERITIZZ R T
ZHiol. TIWRLTHEZRT S, £/, 5IHH
IR L7 TBUG TIRALORLFRIMIEAN ) 1%, EiTrRD%E
BRETHE] - BT T, AFEZBAL TR WEH
FRFELICHEZRT 5.
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A, ERECHRZEMRE 268, TEICHEOMIP VAR ZE LA TR LT,
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