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Reverse osmosis system can remove highly concentrated salts and simultaneously
heavy metals and recalcitant substances contained in the leachate from landfill site.
A test plant for leachate treatment using DT-Module which is a reverse osmosis
module with plate and frame configulation developed by Rochem, has been dumped.
The test result showed that performance of operation has been very stable even by
recovery rate of 95%, producing very high grade treated water just like clean city
water. As to concentrate treatment from reverse osmosis system, many cases and
methods are proposed. Consiquently it becomes to be available in Jappan to
construct a leachate treatment system which produces very clean water equal to
potable water by using DT-Module in combination with concentrate treatment

system.
Key Words :
B ook o #H leachate
WiRERELE (RO) reverse osmosis
+ /74 NV%— (NF) nanofilter
DT—F 3 2 — ) dt-module
= 1 #H high salinity
¥ A D& AH45TC, BURMEKICERET 2 B8F W0 H 5, —

BEEYORAUBOIENT T Y, I OBEHERE
ERETHENIORIIKIE, SIEEOEEES
&L E LB, COD/BOD LR E ks
REWENZEICERLTWA, 20X K
Vb L CHERIED LI, Jhik S EALEE, iEMER
WAL & Vo /oY AT ATIE, WHEOBRIITHR
ANEETH 505, BEE, WoOMEAEWEORED

FHEEREEICE B Z0 L) iREAKOMEIX, &
BEEREEOGEREN TEL0AL LT, B
B, BomnatEm b FRICoERE TR A HIlTE
LTHEEBENTWS, WEFT, HBIZEIFEIZBW
Tit, REV2—-IWVOHFEFVRAr—1) 7o
727790 TORMENSH Y, BIESE N
WEWS2EZ PO DR PRBICES Loz,

26 K ANV SRS &

Vol. 41 No. 2 (1998,3)



BrE, IO OREEY R L R ERETH
5, FEEKRD DT-Module (74 A2 F 2 —7F
Va—N) EHWEDT-FEVa- VY AFAIZED
ZHKOEENEE Eix % 7> C& 7, DT-%
Va— WY AT AL BBREKONEIL, ZHDE
BERD, BOKEEE, 2 P4V I2BWTLeERDE
BULEZEDTWALEI EIIRENDS LS 10 0E 5
FEIZ L BRBKOMBEIK & RN E o TV DY

5 18TIE, RO2 BR|l & 2 Bl A s L
72h% P SO RO2BMIBIZINZ, #EHEH O MTE
& LT NF (Nano Filtration) JREZE#, E#E RO
JREEE % 3% E L BRI O EILEEE # T W IR £ %
Bl DO THRET B,

1. DT-E 2 -V RXFT LA
1.1 DT-EY 12— /ILVOBERULE

FBIRCDT-EV 2 —VoOHESRT, DT-T
TVa— WIIHEIR R T L - P& T L - ABOEEY
Fo7mROEYV 2— 1T, FPIRROBEXHHE
bEICEAE L7y v a vy IR AEBRO RO
JEDS, T4 A7 EWHEND T AF 4 7 AR —H—
EMABDEBERZOPIIH ENT VS,

RIAKIIHERE CRRO—HOWEAILTEL ) A

hd
@9 0,05,0

z AL
et ..-.
@,

Permeal
Flow
Channel

Membra
Cushior}
O-Ring | -

Module
Tie Rod|

1 DT-Module # %X
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g2 DT-Module #1% X

Fig. 2 Picture of DTF-Module

% 1 & DT-Module £ DTF-Module f:4%
Table 1 Specification of DT-Module and DTF-Module

DT-Module

Type of module
Configuration

Maximum rated operating

pressure
Dimensions

Diameter (mm)
Length (mm)

Membrane area

Operating Temperature
Material

DT-Module (Reverse osmosis)
Disk-Tude (Plate and frame)

65bar, 120bar, 200bar

65bar 120bar 200bar

226 222 250
1200 1200 1150
65bar, 120bar 7.6’
200bar 9.1 m’
5—35C
Membrane Polyamide
Disk ABS
Casing 65bar

FRP

120bar, 200bar SUS

DTF-Module

Type of module
Configuration

Maximum rated operating

pressure
Dimensions

Membrane area

DTF-Module (Nanofilter)

Disk-Tude (Plate and frame)

40bar

Diameter 123mm
Length 2 250mm
5.0

Operating Temperature 5—35TC
Material Membrane Polyamide
Disk ABS
Casing SUS
28 iE VA A E 5 Vol. 41 No. 2 (1998./3)
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Fig. 3 Typical Flow Diagram of DT-Module Leachate Treatment System
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Fig. 4 Flow Diagram of Test Plant
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55 6 X2 NF £ BT — ¥ 2R $, EETE )

Water Treatment RO System

No.1 Unit RO

Reted inlet capacity
Type of module
Nos. of DT-Module

30nt/d
65bar DT-Module
6 sets X 2 blocks

No.2 Unit RO

Type of module
Nos. of DT-Module

65bar DT-Module
4 sets

Concentrate Stage RO System

DTF-Module unit

Type of module
No. of DTF-Module

DTF-Module
1set

200bar RO Unit

Type of module
No. of DT-Module

200bar DT-Module
1set

Material
Accessories

PVC, FRP, SUS, PE
Pumps, pipes, valves,
instruments, panels, etc.

Photo.1 Distant and Inside View of Test Plant
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% 3 &% DT-Module R KL EEKBE T — ¥
Table 3 Performance of DT-Module Leachate Treatment System

Parameter Units Leachate Permeate Concentrate Rejection
(%)
Turbidity Turb. unit 1.2 <0.1 0.5 —
Color Color unit 28 1 240 96.42
pH — 5.7 6.0 6.6 —
Conductivity #S/cm 17900 90.1 140 000 99.50
M-alkalinity CaCOs, mg/l 2.8 3.0 52.1 —
P-alkalinity CaCOs, mg/l 0 0 0 —
Total hardness CaCOs;, mg/1 2270 <2.0 23900 >99.91
Total salts mg/1 12700 80 124 000 99.37
Ca Ca, mg/l 748 <0.8 7880 >99.89
Mg Mg, mg/1 97.6 <0.5 1024 >99.49
Na Na, mg/l 2440 8.9 25000 99.63
K K, mg/l 952 5.49 10100 99.42
Cl Cl, mg/1 6 500 15.3 67 400 99.76
SO; SOs, mg/1 84.8 <0.1 1000 >99.88
NOs NOs, mg/1 9.1 3.14 720 96.66
NH, NH,, mg/1 17.1 0.76 191 95.56
Total-N N, mg/1 43.6 1.4 379 96.79
Si0, Si0:, mg/1 9.28 0.14 108 98.49
Fe Fe, mg/1 0.12 0.1 0.18 —
Mn Mn, mg/1 4.10 <0.01 25.0 >99.71
CODwux 0O, mg/1 37.8 <1.0 329 >97.35
BOD:s O, mg/l <5.0 <2.0 <5.0 —

Date of sampling : September 16,97
Total recovery rate : 95%
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Fig. 8 Methods for Concentrate Treatment
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