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DUAL-MEDIA FILTRATION OF SECONDARY WASTEWATER
EFFLUENT WITH COAGULATION BY ALUMINUM SULFATE,
POLY ALUMINUM CHLORIDE AND FERRIC CHLORIDE
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Manav JARHEN,Hitoshi HOZUMI,Hideki YOSHIDA,Satoshi YOSHIDA,takashi SUGAWARA

ABSTRACT: Experimental studies were carried out to investigate and compare
coagulation and filtration characteristics of secondary wastewater effluent with
aluminum sulfate (alum), poly aluminum chloride (PAC) and ferric chloride.

Coagulation properties of secondary wastewater effluent, such as optimum
coagulation pH, coagulation efficiency for turbidity and color and size distribution
of floc particles, were almost the same when alum and PAC were used as coagulants.
The optimum pH range for coagulation of turbidity and color with aluminum coagulants
were 4.5~6.0, and with ferric chloride 3.5~4.5. Ferric iron coagulant had the same
effects on coagulation of turbidity and floc formaticn as aluminum coagulants, but
had higher effect on coagulation of color.

The over-all removal efficiency for turbidity as well as color and the run length
of the filter were almost the same and decreased with an increase in filtration rate
when aluminum coagulants were used. The other hand, the efficiency did not change
with filtration rate and the decrease in filter run length with filtration rate was
smaller when ferric iron coagulant was used. The efficiency for color removal was
better and the filter run length was longer in filtration with coagulation by ferric
iron coagulant than aluminum coagulants.

KEYWORDS : Aluminum and iron coagulants, Coagulation, Dual-media filtration,
Turbidity and color removal, Filter run length.
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Coagulant Aluminum sulfate(4mg Al*/L) PAC (4mg Al* /L) Ferric chloride(dmg Fe’/L)
Sand size (mm) 0.59~-0.71 0.59-0.71 0.59-0.71
Filtration rate (m/d) 120 240 360 120 240 350 120 240 360
FPilter run time T, (Bour) 16.¢C 10.0 7.00 16.0 10.0 6.5 22.3 12.0 8.5
Filter run time T, (Hour) - 9.0 5 — 9.0 5.0 - - -
Production V, (m*/m*) 80.0 100.0 105.0 80.0 100.0 87.5 111.5 120.0 127.5
Production V. (m?/m?) - 90.0 75.0 90.0 75.0 - -

B RPO - AFFHOOKBREL BT A LBV TS50 BENEERFMIEL TV RV IERRT. D¥9. Ty D>Ta (Vs >V,4) REZLRRT.

Wk, FOFHHEEABFEENIR LI DO THD. BB, ZERTIABNBICHFEBREL LR S HEN
BHETIMBOTL — 7 A —iZ b ofe. RISIZAERGERMNTAE AREEDOEFZERLEDDOTH B,
5B Tal2 288 E OB A & L bicE 25, FORBICHOWTIZER 27z, AiBlkerei i
TAIZYLEPACERAWIBEIIZIZER U L2, BB IHTRTAIZRERHOBA I V12~ HERE
E<ed, TAVIRBEROBEIZIZABEEI20m,/ d TIITa< TeTA BREER T AR L KR X & 1.
240m./ d TixTa Teid 9 ~ 1085 TIRIEFHL A2 Y, 360m./ d TIXTa>Tek 2 Y. A @BRERMIZIHA 58K
BECEREND., BE. ABOBEREREIE. Ta=Tel 2244 L LTEZEINIOT. ZOBEORER
BBEEII240m. dIHETH D, HILBE THROBAITIWTFROABEE I BWT b Ta< TeTA BREERRITIA L
KIICEREN D, ABFEEORKIT, HRKHOFERFECORYORE, 20, TaOEMERZLT LR
BrIC. HRAHBOBEREROETE NI SBB~OBHEREARWHOR KL RHRTHZL L. 2AKEBED
FHEBRREORBIORE., o%kh, TsOEMERLLT. LS, HESZHTET A IREERICH
LTHRAHMBICB T 28ERER SEL. A8%FE360m,/ d TOLHEOCEABAMILERN/NSW, Fokd.
BB S TRTAIRBERNCEHLTABEEO I RIEFTEEIITACRIETEBICHEM LT/NE Y., &
AREETHLTA<TRDBENRB LN LEL LN
Z. ZOBEOABKBVATSBEE O AL LSITK
EL RO TWD, LTIe» T, HIEB _SERAWES
DFERABEEX360m dBL EE D8, BE. A
BowkEiZo~ 8RFHEIC 1 AXRETHIEENTNWS
eV ERERTIE. 2ROABKESKAKE L THERN
RT3 b2BNLT DL ERAEROSBER TIIR
BAL5258FEO LBII360m,/ dEBELEZLN
. BB, TVIRBERTHAWBAIIIABEE T L s
360m ./ diEB T D A BRERRIL S HEEETH D2 Filtration rate[m/d]

5. RALSS58EE0 ERIEER_HROBE LY Fig.15 Effect of filtration rate on
BINEW, filter run length

4. £

BiEE7 VI =D A, PACRUBILB _SZERWIBADOT K 2 RUBKDOEEMERIC ONTHEL, £, Z
NOBEREZHCBEOTA2RLEKRD 2B ABIBIIDEEUESBDAAKEOHBITHOVWTREL.
UTofsH= 5T,

(). FA 2 RABAICKHLTIX, BiBET A I =Y A LPACOEEMNBIZIZER—T, BERY. BERSORES

Filter run length|[hours])

—397—



$#EpHIR (45~6) . BEATEARIZEI BAROEIIZFIEALE DL T, BEEFZAEOBRAETRVTER
7uy 7 OKEMFGITERUTH . BEEAEAETTE-RICELNLTVD L HICPACRERT A I =T A
L EnTgERETT.

QB - #Z AVEBEOREEEHRIIT A I REEFOBE L Y | BESpHB D3.5~4.5T, @R
DEEEITAVIREEALVI0RERER., BERSOBEERLER 70y 2 ORESHIZT A I REEFRIOH
AEIBERUTHD.

QBLEET VI =Y A LPACOE HVWERED 2 BARIIBIT L BE. BEOTVHRERIZBFEEOMALL D

KETTS. —H. HEBE_S2AVEBEOVERERIZBEEC L OTEELE-EHERT,

WHEAE S 2AVEBEORKAHB LB ZRE., CEOTFHRERITAIRBEN LA VEEELIY R

<y e, AEEEORKEMES TOEBTERT A IREEFROBEITHELLTIEN.

(5). 2 @20 2RHERIRNIET VI REEFTIUKEE L & 20 HABZEEAMWEHEITI T VI REEH

ERWESE XD 12~14ERN,

6} HALB B VIR & 1IT A8/ BRI AR R RKBIC Lo TR s D, —F. TA I REEAZAV

BB XS BEE240m,/ d B ETIZFAABKBEC L > THREND.

BEHR

D) BREmELELE  WELEBREITEM. ppl9.  (1994)

DNBEAET - FARREOBE - FKARAKERE~=27 A4 (F) . TAEG2E. Vol.29. No.338. pp3~5
(1992)

3).N'guessan bi tozan Michel,et al: Direct Filtration of Secondary Wastewater Effluent

by A Dual Media Filter,Proc.of Environmental Enginering Research,Vol.30,pp267~

273(1993)

4).N'guessan bi tozan Michel,et al: Removing Color and Turbidity from Secondary

Wastewater Effuent by Direct Filtration in a Dual Media Filter,Proc.of Environmental

Enginering Research,Vol.31,pp29~35(1994)

5)BER%E. M 2BEERABIZ XD Tk 2 RAHEK OR BRI BT SR — BN RIETAREEOVE &

5B OBE —, RETEHARIE, Vol .32, ppd3d~347, (1995)

6) MREBR X, fh: TAZKRRBEKD 2EABICBIDEEEEICRIETHDHEOE R LDEAEAZ -,

BB TR RTE,. Vol.33, pp%B~102, (1996)

NNEGHRB, M EER - RVEAT A I=TLA0EALIZETIHE (1) —EME2BRLLEZERBEEER

B—. Kilth&aME,. Vol36, Nos (No392) . pp2~9. (1967.5)

8). EMekh, Hh: L v MRBBICLDEE - REAOLE, KERSME. Vol.62, No3 (No.702) , pp26~37,

{1993.3)

). BEHIE. fth: Wi T REE L HHE CRI0 52D 2 ROEE. kBB, Vol.63, Noil2 (No723) |

pp45 ~55, (1994.12)

10). BERMFAL 22 E IR : kO, LZEFE A, pp266~268 (1966)

1.9 #ifEk, # : BeMpHBIRIC BT 5 7 2 VBROBERE, TEFHE. 73%. 5%, PP874~878 (1970)

12) M. o 7 IBE 7V RBROBREERD B, AGH B HE. Vol.6l, No.9 (No.696) . ppll~22
(1992.9)

13).588 : LAGHET . ERAZ. pp197 (1968)

14) .EPA: Wastewater Filtration Design Consideration ,EPA Technology Transfer Seminar

Publication,PB-259,448(1974)

—398—



