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Domestic Wastwater Treatment Filter

Naohide KaMmijo

The recent increase in domestic sewhge with the advancement of the equalization
of a high standard of living has actually caused the problem of water-quality manage-
ment connected with the environmental deterioration in developing arears. As far as
we know, there is the stronger demand to convert a lavatory into a water closet.
For the purpose of the improvement in the quality of wastwater, we made an
experiment by the simplified plant of granular water filters, This is the report

_about our effective filters. We used wastewater in our school sewage disposal plant
as water samples, river sand and activated charcoal as filter medium. Accordig to
our experiment, to remove more than 80% of the average 245ppm COD, oui‘ filter
must be composed of grain size 0.3 to 1.2mm, depth 710mm of the filter layer. It
was also possible to remove more than 80% of the average 124ppm SS by grain
size 0.3 to 1.2mm, depth 450mm. In the case of pH and DO, required criterion was
satisfied before filtering. As for Coliform group remarkable effectiveﬁess of filtration
v;ras recorded at the rate of nearly 90% removal by the filter compoéed of filter
medium, grain size less than 0.6mm, layer depth 600mm.
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TARBEBCTHR TV A —EN AR, i, A7V —v, ROKE, HBEHR
B, BRI, B OB DhCEEOMEIIIRT TS, DoBRIEWT, RENLE,
BB X > TRETHAHRZAEBLC, TRONUBIZETT%. —REETIOEED
AEFETT - TR L5012, MEEHLBREOMETHS 5. 2D LhLERETH
SMBRIVTUL, RO2ODOECHEE L. OFENRETHAHZ L. OFREIH LI
{, MELHC L. ZoHKE, BRAR, WO EAEYAVWsc L, ER
TEVHE LT, BRBREOLEIICOWTIL, KRoBESRLrEbdbsicbt, HlRE
SV EDRRACKRELTLE S HErE k. B—1AHO7 v — v — FERT.
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BRI, RE10~30mm O %L E30cm, £&150cm fLv &35, o TkE
REWHOBRERITS. Zofi2~3 rREL, 1L.5~2 y FOoHRELHEL & 5z
X o THOEATRLRS. K7 -1 Th5A, TIITFKEHKIZEERIACH KRR
b icd, ROWBHECORBEEY—ECTHDOKEREL Y 7 THB. & ZTKEE
¥ EF ARy IRNE LS. BT oWTIE, 1 A1 H250~400 7 oBEkE, 4
~ 5 AFHETI500~2000 I/H OUAKLEMNTTREALABE L5, RBCHIBC LD, M
BROREET, B, AW, UEOWERRO 5 b, WHOLE, 07w
— v — T, BB OWTORRERTHS.
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FoRhE, ABOEBYKAIES GREBRE) AT TALE L. SR, 24:49300
A BREIAZGY 950A. SERMENI10A X b 1 BECo4 7 AR, ZEHERERRILEI108530
HER—E L. Z OWMSEEOHOEFHKPIRALKRIETHS. F— 1RERNTK
OXKBExRRT.

F—1 HENoOREIKE

(I DO CoD SS T-N T-P | xBE
;\;?\\\ pH (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (¥ /cc)

B A 8.4 5.9 399 144 3.57 0. 50 129
_ 5 7.4 0.15 132 83 0.31 0.10 11
i 7.9 3.8 254 124 . 2.96 0.31 47.5
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‘i)ﬁﬁ‘ﬂ wE e B [BE BH B B 8B B TR M [FE) 9 R
*iﬁ‘; HEIE | RE B | B B | B B | &g B | N B | g B
1.2~5 40/ 3;’2 50/ 3“{_2 220| 5~10 60| 15~20| 230| ~0.6| 220| ~0. 6| 100 ~0. 6| 130

5~10] 20[.2~5 | 253 | 250f2.5~5 | 50| 10~15| 150 wEtEL| 150) B 30

10~15{ 40| 5~10 253 _f 2406 .| 30| 5~10| 50 ~0.6| 170

1.2 1.2
15~25( 50 10~15 40, YR 30(2.5~5 | 120] $Ei:L] 120
0.6~
15~25/ 50 1.2| 200
| . | 200
| 150 190 710 170 950 660| 130 130

KPR 7 v —v— MRLE XS, FHRECEY IR L BCIEBicAS ), k&
R ERE TS O UDBRELLS OB E L. MECER LARRIIKROA D TH 5.
pH. M-7E. DO-IB. COD, COD-20E. SS, SEP-CS500. % tckBHicoWTiY, FAA
F va— VBB X o .

HERHEZ, DEAErRAVe. BHXEELFNBFZER L. RRCAVES
HolER L, BHoNgErE— 2R, A, B, D, H, &3, 170X300X240mm
DEFHERTHY, THMAMILL 623mm TH%5. C, E, F, DLIEHIE, 487X1300m
mm OPFEET, THRHHEILL, 613mm CTH5. FEEEER, =2Vt re -1 THRKE
T&li. A, BERZORBTEIEHCHKTSC Lidicv. D, EfR, EHREO
KERHBOXEEEL, REMHERBLABCES X512 Li. CHlx, F—RETHBH,
FR U KEBEOMEN DABKZF| EHTH L 5L DTHS. F, G, H%@
IR0 6mm BT &L, (BB &G R ORE L B L Ta
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REAF -2 2 EfwHALT, ¥-3RTT.

pH, DO, COD, SS &o\WTix, 2EFEL, 10%LHDOETHINEFDEE YT - fe.
T-N, T-PiZ 3%ty b THE L. KBERRBRICOWTE, 100MEWERLTH 52,
TAREMBEOID, FRERETRTLEME UTRDIETDH 5.

pH. SEIDERC KT, EBREE, EREOXR/D, BEROBEGTHE pH OF
b L EBIROMEA M. pH EHA Edio 7o d D OB, [RKT. 82:58.3% CHF{LL .
M Th o fcd DOFKIEL, 81256910/t otet, FA—EHlT4EREIE LG
5, BOT.9ECTHE L. 8 Oo0EBMEKNICRES &, FEAKD pH HOEX YR L,
XEHES. 2, WASMHT. 3, SFIHT.64 Licoto. —REAUWE, BKHIZOTAD pH I, 7.2
PLCOERRT X 5 TH B2, KROLBE, ERE—MTHTAEFBLCWSD, 4L
WEOHERDL D WThiLTYh, TARLUEOBIEIEES. 8~8. 6 DTIHPICITINE 555
Blicoile.
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DO. WHFRHR DRIARS, | £—3  CHic: 5% — &
ENCX > TRIEBN, KGET - ‘ Cifz » F— 1A L)
Pl IR 13 BT IEHRL, TaEe |

: pH | DO |{COD| SS |T-N|T-P |k
30°CC 7ppm, 0°C T l4ppm

BEYIhS. EBEGETLET |’ k| 80| 4.1 415| 112 (3.570.36| 128
Kbz, i CBHERRIEA 81 :i 583 ﬂ;;? &g
T REHABRLGOF — &

¢4, 105~1 BHEOFBMHEE L S i 81| 47| 399| 114356 | 0.41:| 128
i3, L3ppm EfcoTwh. A&  MHEE| 69| 5.4| 153 47|3.47|0.56| 46
BOWBRIEAT BT AR, TomO| T0| 86| ;6| )54 0.0
FIBEHT & o UC 4 M

Lo TWwh. Zhud, TFkied P 33| 7.0] 55| 148| 48 |3.45|0.53| 46
2 HOBRMERNE D, B BB E| 70| 6.4 102 19]3.50 (051 26
WSROI OFRENF 1200 47cm® | 7.1 6.1 .90 19A 3.51 | 0.49
BIhCHLT, TOFEH/oc WA K ~ 5.50]0.48
WHZ I BHDnEBhbhb. ¥ | 7.1| 63| 9| 19]3.50]0.49| 26
SBIOERTIX, BEE, EBH, WEE| 79| 6.8 92{ 10|3.36|0.46| 2.9
ERROAEC X AEELERR  7Tlemo| 79| 63| 81| 12(3.34|0.39
bhishote. LisL, iiliam M@K 8] 10382047
FTorickoT, BNTomEk % m| 79| 66| 76| 10]335]0.47| 29
%, FKiexd LT DO offiat Eat : , )
ote. BT, EH% 3EE L L X5 8ppm 2 58, 9ppm ico e EAB LD
FDKEDoch DL, CHITO. 15ppm 2> H6. Tppm ¥ THiN L. KD DOM/PE
OBRFDIHIKREL £, WThoEBETHHERAMEEL TV\5 &, 6.3~8.9ppm
ORCFEAER AT LE . i, =T Vv—va VORMBEERL DR, BET 3RO
Foke, 1540, 28O 2 @EOBRGI0O=7 v -y vETole. 2EE4EIT S
R, 155 =7 V—% 3 V'C, 4.5ppm > 58.2~8.8ppm i h, 2RO =T v— 4
VClL, 3[EAR 8.5~8.9ppm &ieh, 1ENL9 6ppm &7gofc. THIERETAKD X 57,
TARFEAED BERFEO 5 LIBT3 X 5 efEl, =7 Vv —¥a VEEIRI CEVET
Ty vz b, o o
COD.  FF7 b FADOKEIREL LTit, BODEAWARETHBH, ONHIER
I, ArBCE->TThbh3 3D ThHBA, RIS AROEYIRS & LAFEELR- T
W%, BOD * COD DRI —HCHTH o LIXTE v, H5—E0KiToWTiL,
FOHKCE-> THEOHERRbRS. £2C, SHOERIIBANOERT -2 %2185
ZEFARMELTWA LD, ERMCUENRER COD 2k -, EREREYE— 2R T,
H, G, C, FEAMCRI AREDGELNB V- LAEBDLID. chikwThd, BHAE
ML2mm YTOLDTHS. H, GIEBHIIOWTHRS &, EHONBIELL$0.6mm
UTehsn, EHRREZEEELE 2D L, TOHRIKATHbR Q. BAUEMT
FRIOENEWX 5B 258, BHREN2Tcm 1 555D THD, ZORELTNE
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WKL (cx) 50 100 WL (cm) 50 100 BEHA (cn) 50 100

H—2 &5 CoD, SS, KBEiokER

75 &, COD DERIIERRIILVWHRR G LIl s, KRBT 0L Lok
REHRET B by, BHRE0.6mm T T, HEEIScm BENKECHD, BAE
BL2mm ¥CEATAC LeThiE, 70cm B EOEEEABREL WS Lot %
to, WRELYKRELTHID, BHNELDMILTHIICIBHROFGNAZVE L ik
p Lt

SS. REETAKD SS 13, —BFHTAL b 27 b EVERTT. B HosEH4Ekc
L% L, WHTREOLBHB~OWATARCH LT, FrAENRETKTH AN~
DWATRD SS 1%, ¥80%Th 5. KBEEREC IFT3Y LitoTwb. ALRCHER
UKD SS 1%, #E— 1R LIk 51, RETlddppm, HET83ppm Lo Tl h g
WhEW. ZLT, CofIRBEFMNABSB~NDOHEATAERABETHS. M—2iiEi
L% SSBRERYIRT. SEOKRNEBEEY 2 v v —A Lith o DT, BAER
BINAGROZEE 2 bhD. o THERMNEONS I, VBN THSC L3,
BRCLIZ-EVEbA TV, ABID X 1 1.2mm UTALL kWD, DRI X 5ic
0.6~1.2mm 233 cm UvWEBH T 1l mEl EOEBRECHK LTH40% DBRERTH S,
ShIEF LT, BHOBEN L2mm UTeiks E, TOHRIEFCHPh T 5. ER
COWTRS &, 0.6~1.2mm A 20cm 55 DIHENE VO, 0.6mm BLTFA4 L 7
Wichdy, REAMBOEIERic b, Mo TwbicdntBbhs, TAREET 6 &3k
W T AROKEREM 70ppm LT T Bidiciy, ETROHSYEBELLL TLich
Ton, EHOREN0.6mm ¥EIE LT, FRUTHOETEETHS = Lithnb.
T-N, T-P. BEHiDF — & T, REFRITTHT29. Ippm £V i35 6. 5ppm &
Lo Tw5%. BPAE T, Thth 2lppm, 3.5ppm 75, REROFRTAR, <
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DL Y bk —BEWEE Ieo . FUENED LV o Th, —BERETOEFETE LM,
ot s b LBbhd. BEROFBRIE, WTholBlE2E L TLRAEERE T,
Fie, PMEIERS, ENolcd D, T30 EEbEbLThote. HBE, BHRRE
ORI ERTERLV. BB TIE, N, PRIBRETLZ LIXTE b ot

KBHE. SEIOERTIE, ETAPREEhD RBEBIEEREL 2 X b ot
F—1. —BOTHTARCTH, KBECH U TIAEELRD Y, H\& it 1ml bt
Hriedich, P EREFATHFr O+ — £ —Thsd. BHHETHTFHr Liso T b,
AERHIL, FETIOE Y, &ie> T, BBEDL T, BiiKIEEEHE 3000 12%T 51
WEL TR, Ll, BRERIERES &, EHNEC IR 2RAL- &) LBbhT
W3, HB—2. CHEORERO 3~1.2mm C, EEE 7lem © & EBREFI7.7% 5F L.
(F—3) BRERIFY, BRENKEVS, RB2FITrHER5z L/, HEHD
Rt I B2\ 0. _

BRERD 77713, WThLHANLEMNOFES, AL VARKL- TS, Thikl»
DIEFEEZHRVELERBLLEREAEDL LI OTHAY, HECIEBRLBREREN, 2
|, 3E&ERYERVELTICON, BRERBEDL T T EETHRLTWS. Dz &
B, T L mWEREEEORE & LT, SBMNCHRTARRVWERbRS. F1k,
REEORMBETH B2, 1 HY Y OPKEY 20004 LHE T 5 &, HEEHETT 1500cm?
(50%30cm) & L<TI3m/A &5, AERCIL, CHOMEEHEES 16m/H Thote. L
2L, ZoOER, JHEBXMmMH 238cm? (48. 7cm) X LT, HHEIL (1.3cm) 231 ¥HiL
hish ol fEo TEBOMERC X2 EBHEEDOWD &, HHILOIEKK X 5 E0EE0#
Kk, Zocs) sEBEECHERIWIE L Bbhs. WHRIEFEMAECIBEI VD
TS, v , ‘ co

PE, ERETRBBY, TAABRBACoOXEbcitl > GHAEY, DiBfxEE
E LB R RWCTIT 5 & L, KEMCRTOWEETH S &0 RE LI RRR
W, BIAEELT, BRMEEEZERLETATSSC 2R E LTS D, ERE
WATAHKER, SEOERTHVAETAKIVL, KMBELESXTTHD. KIGELER
FRTERLCOL DD THH. BRBEAEOWTIR, BHEERDBTHB, hil,
HREYREAS TR, FREMREFIALLS ET540THS. 5 THIE, LE
RGN, BEL LB L0EELTWS.

5. % & # &

O EERGERAE OB, BRI, MM UVOKEEEBRR LoD, #PKOME Y RECT
5 ETHDH. COBNDOIDRAKTKEXSS. LarL, Kibes-+ 5 EEiE,
KNITREDERE CTRTRVERTHS. #UEKOLEBRAMTHEOL OIMFH IR T
WAH, FEIRTSID, FITAORRE LoD bW EFORBFHE D
TemTwd b4 VoK EE, KBERED D, THERCTRREE LKV, ROLTL
BHARKEBIRTED X5 LWL DTHS. ' '

BHE, AFROERGI L Cnicinie, EHE /N RET, bEFSE, fUs=
FRIIIRHOELELET.
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