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Purification of Landfill Leachate Using Reverse Osmosis Membrane
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Landfill leachate contains much hazardous inorganic matter and refractory organic matter. Such
leachate cannot be treated to satisfactory level by any combination of conventional biological
treatment (denitrification), coagulation/sand filtration treatment, and activated carbon adsorp-
tion treatment. A demonstration test of the disk tube module reverse osmosis system was
conducted at a landfill using actual leachate after pre-treatment of sand filtration and pH
adjustment. The treated water not only cleared the effluent standards but also exceeded the tap

water quality standards.

¥F 2 M =

W, BEEYORAEMELZENNOm TR ODEDH 25
HMEE R oML 3 0 8% L <, HENREOEAEREL
R, IKDERM NI G D E Ao %t 3 2 ALERE T 53
ML asno2d% %, F MO A RPDOIKER, 54 4
F v VRSB ICH LT ARIERE N TE TV A,
COPEH 2R OEAIRENIR I X - TRET BRIBKE
ATy LEIBE, Hv o aA 4y, ¥HEA + v ETK

Joining
Feed Permeate Concentrate ,flange

m End flange A

Pressure Tension Spacer Membrane
vessel rod disc

&1 [DT—% Y 2 — V] BN
Fig. 1 Assembly of DT Module

L L mBE o ERESEE L T 5,

Bkodic SEEOER S 4 vHBEHLTL &, B
BEPREHOBRARDO EOITEERNORENREI NS,
Frc AR D N LG DR FKIC D W T, KRE~ D
EE AR ek 5 AN B 0 BRI 0 8 FH AR 9
SNTWV3,

PERDENTALAYE DR IR AL, A vy o LR
T B EHELEUE, BOD, T-Nioxtd 54 #uLe

Vol. 40 No. 1 (19969

EE RS &




Concentrate

Leachate feed
‘ @) Feed pump
Landfill ROCHEM

DT-Module

system
Waste
water
tank

Permeate
®
Deep well

Existing conventional
treatment system

Discharge

Equalization
basin

B2X EREMEAETo-—v-—t

Fig. 2 Schematic diagram of DT Module System at Landfill site
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Photo. 1 DT-Module test unit and purification of landfill leachate
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Table 1 Performance data for DT Module system and drinking water quality standards

Water quality

Ttem Leachate Permeate standard
1 | Total colonies (n/ml) 170 5 100
2 | Coliform group (n/100ml) N.D — N.D
3 | Cadmium (mg/1) 0.002 — 0.01
4 | Mercury (mg/1) <0.00005 — 0.0005
5 | Selenium (ng/1) <0.005 — 0.01
6 | Lead (mg/D <0.005 — 0.05
7 | Arsenic (mg/1) <C0.005 — 0.01
8 | Chromium hexavalent (mg/1) <0.005 — 0.05
9 | Cyanide (mg/D 0.002 — 0.01
10 | Nitrate Nitrogen and Nitrite Nitrogen (mg/D 2.2 — 10
11| Fluoride (mg/D) 0.10 - 0.8
12| Carbon tetrachloride (mg/1) <0.0002 — 0.002
1311, 2-Dichloroethane (mg/D <0.0004 — 0.004
14| 1, 1-Dichloroethylene (mg/1) <0.002 — 0.02
15| Dichloromethane (mg/D 0.007 — 0.02
16 | Cis-1, 2-dichloroethylene (mg/D <0.004 - 0.04
17 | Tetrachloroethylene (mg/D <0.001 — 0.01
18] 1,1, 2-Trichloroethane (mg/1) <0.0006 — 0.006
19| Trichloroethylene (mg/1) <0.001 — 0.03
20 | Benzene (mg/1) <0.001 — 0.01
21| Chloroform (mg/1) <0.001 — 0.06
22 | Chlorodibromomethane (mg/1) <0.001 — 0.1
23| Bromodichloromethane (mg/1) <0.001 — 0.03
24 | Bromoform (mg/D <0.001 — 0.09
25| Trihalomethanes (mg/D) <0.001 — 0.1
26| 1, 3-Dichloropropene (ng/1) <0.0002 — 0.002
271 2-Chloro-4, 6-bis(ethylamino)-1, 3, 5-triazine (ng/1) <0.0003 — 0.003
28 | Tetramethylthiuram disulfide (mg/1) <0.001 — 0.006
29| S-p-chlorobenzyl diethylthiocarbamate (mg/D) <0.002 — 0.02
30 | Zine (mg/D 0.022 — 1.0
31| Iron (mg/1) 5.1 <0.03 0.3
32 | Copper (mg/1) 0.005 — 1.0
33| Natrium (mg/1) 2900 23 200
34 Manganese (mg/1) 3.3 <0.005 0.05
35 | Chloride (mg/1) 8300 68 200
36 | Hardness (mg/1) 2 450 2.11 300
37| Total Residue (mg/1) 15000 110 500
38| Anionic surface active agent (mg/D) 0.21 <0.02 0.2
391 1,1, 1-Trichloroethane (ng/D) <0.001 — 0.3
40 | Phenols (mg/D 0.07 <0.005 0.005
41 | Potassium permanganate consumption value (mg/1) 375 1.9 10
42 | Potential hydrogen (—) 7.2 6.9 5.8~8.6
43| Taste — — N.D.
44| Odor Metallic odor N.D. N.D.
45 Color (degree) 450 <1 5
46 | Turbidity (degree) 40 <0.5 2
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Fig. 4 Operational data on permeate flow and pressure
drop.
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Table 2 Performance data for DT Module system

Removal
Item Leachate |[Permeate| rate
(%)
1 |CODMn (mg/D 84.8 <1.0 >98.8
2 1 BOD (mg/1) 27.9 <5.0 >82.1
3 |Nitric (ng/D| <20 <0.10 >09.5
4 |Phosphoric acid (mg/1)| <20 <0.10 >09.5
5 | Ammonium (mg/D 196 <4.28 >97.8
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