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Landfill Leachate Treatment by DT Module
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The incineration of waste has been promoted in Japan to reduce the dumping
volume. The leachate from the landfill sites mainly composed of incinerated ash tends
to have high salinity and the organic substances that are difficult to decompose. The
DT Module System that equips with reverse osmosis modules were conducted a
running test and showed that the treated water became to the same quality as
drinking water. Concerning the dioxins, the system also showed a high rejection rate
of 99.6 % or more. On the other hand, the concentrated water that is discharged
from this system may contain concentrated salinity and organic contaminants. The
investigation for the treatment of the concentrated water showed that it was possible
to use the concentrated water as mixing water for the fly ash solidification and to
use the salt as an industrial resource by drying up and refining. By those experi-
ments, it became to be possible to adopt this system for the leachate treatment in
Japan as the system that inhabitants could accept to construct the landfill site with
such leachate treatment system. We hope and expect this system will be adopted
widely in our country.
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Fig. 3 Flow Diagram of Test Plant
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Table 1 Water Analysis
Paramoter Units Leachate Permeate Rejection
Max Min Average Max Min Average (%)
Temperature T 27.0 20.0 23.5 28.4 19.2 22.8 —
Turbidity Turb. unit 32.3 3.3 15.6 0.1 0.1 0.1 > 98.9
Color Color unit 280 14 104 1 1 1 99.0
pH — 7.2 5.7 6.6 6 5.2 5.6 14.8
Conductivity #S/cm 24 600 11 200 18 669 278 20 139.9 99.3
M-alkalinity mg/1 as CaCO; 223 4 108 12.3 2.0 6.5 94.0
Total hardness | mg/l as CaCOs; 3750 1730 2678 2.0 2.0 .0 > 99.9
Ca hardness mg/1 as CaCO; 3390 1550 2356 2.0 2.0 .0 »99.7
Mg hardness mg/1 as CaCO; 440 160 322 .0 2.0 2.0 > 98.1
CODMN mg/1 93.8 20.5 51.2 a.0 1.0 <1.0 > 98.0
COs mg/1 2407 4 221 93.8 0.0 22.3 89.9
Cl mg/1 11100 4070 7600 37.9 3.08 18.1 99.8
) SO, mg/1 413 62 178 1.17 <0.10 0.7 99.6
NOs mg/1 105.0 7.6 77.3 6.03 <0.10 2.65 96.6
PO. mg/1 213.0 13.1 113.1 <0.10 <0.10 <0.10 > 99.3
SiO. mg/1 30.0 5.6 11.5 1.58 0.008 0.257 97.8
Mn mg/1 14.5 2.6 6.2 <0.01 <0.01 €0.01 > 98.6
Fe mg/1 20.00 0.04 5.14 <0.01 <0.01 <0.01 > 80.0
Ba mg/1 7.0 0.3 2.3 <0.01 <0.01 €0.01 > 98.0
Sr mg/1 3.6 2.9 3.2 <0.01 <0.01 <0.01 > 99.4
Na mg/1 3460 1510 2382 15.1 2.02 8.90 99.6
K mg/1 1630 607 1025 15.8 1.31 7.4 99.3
TS mg/1 17700 9860 13988 180 8 78 994
SS mg/1 48.0 5.0 17.3 <3 3 3 > 82.7
T-N mg/1 90.6 23.1 4.9 1.6 1.0 14 97.4
BOD:s mg/1 187.0 8.2 41.3 2.0 2.0 2.0 >97.3
B mg/1 2.5 1.0 1.9 0.37 0.15 0.24 87.2
J
1.03 m3/d
%}é;é{;g{g —> Sedimentation tank Prefilter Intermediate tank
0.89 mé/d
1 st stage RO 2nd stage RO |—— 8.0m3/d
11.56 m3/d
2.67 m%/d
6 ERFEETO—
Fig. 6 Flow Diagram of Mobile Test Plant
| Vol. 42 No. 2 (1999./3) LE PR A E 55
|




¢ 1st stage permeate flow rate

B 2nd stage permeate flow rate

180
160

+m. @y p EIAE@Em oge® B0EEEE B pEm wg  @E00 @ Ble g oEmpoagE B
140 B

120

100

.
pooe .
go ! $000S 0 00000t e oot o8B00e o 000 co 0ol ¢ e Bes 000000 o

60 |
40 |
20

0 L i Il i L I L L

0 200 400 600 800 1000 1200 1400 1600 1800 2 000 \
Operating time (hr)

Permeate flow rate (I/hr/module)

w7 TR R
Fig. 7 Operating Data of Test Plant

B 2% KESNER
Table 2 Water Analysis

) Leachate Permeate Rejection
Parameter Units o
Max Min Average Max Min Average (%)

Temperature T 23.4 19.8 22.2 23.5 19.8 22.2 —
Turbidity Turb. unit 22.5 3.3 9.0 0.1 .1 0.1 > 98.9
Color Color unit 200 100 148.8 1 1.0 1 99.3
pH — 7.7 7 7.4 5.5 4.9 5.1 31.1
Conductivity #S/cm 22 000 11600 | 14535.3 311 75.9 126.9 99.1
M-alkalinity mg/1 as CaCO; 374 124 245.7 4.9 3.2 3.9 98.4
Total hardness | mg/1 as CaCO; 1975 206 752.6 3.8 3.8 3.8 99.5
Ca hardness mg/l as CaCOs 1820 386 647.7 2.0 2.0 2.0 > 99.7
Mg hardness mg/1 as CaCOs 155 76 104.9 2.0 <2.0 2.0 > 98.1 g
CODMN mg/1 52.9 37.8 46.7 1.2 0.6 1.0 97.9
COs mg/1 32.6 12.1 18.3 25.9 0.0 3.4 81.4
Cl mg/1 7990 4020 | 5147.3 41.8 9.18 17.9 99.7
SO. mg/1 141 73.8 97.4 12.6 12.6 12.6 87.1
NOs mg/1 130 41.6 91.4 10.2 2.94 5.74 93.7
PO, mg/1 14.1 14.1 14.1 <0.10 <0.10 <0.10 >99.3
Si0. mg/1 59.7 4.94 43.7 0.144 0.009 0.034 99.9
Mn mg/1 0.78 0.54 0.7 <0.01 <0.01 <0.01 > 98.6
Fe mg/1 0.18 0.002 0.1 €0.01 <0.01 <0.01 > 80.0
Ba mg/1 0.88 0.36 0.5 {0.01 €0.01 <0.01 > 98.0
Sr mg/1 34 1.1 1.6 <0.01 <0.01 <0.01 > 99.4
Na mg/1 2960 2200 | 2554.7 24.4 0.73 9.02 99.6
K mg/1 2370 1140 | 1384.7 364 7.43 67.9 95.1
TS mg/1 17100 7210 | 9802.4 96 20 54 99.4
SS mg/1 75 8 28.0 — — — —
T-N mg/1 54.8 38.1 47.6 3.3 1.3 2.1 95.5
BOD;s mg/1 99.3 324 74.0 2.0 2.0 2.0 »97.3
B mg/1 1.6 0.98 1.4 0.97 0.47 0.71 47.5
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Table 3 Analytical Data on Dioxins and Furans

Parameter Units

Leachate

Permeate Rejection (%)

Dioxins & Furans pg—TEQ/L 2.3~ 14

0.062 ~ 0.0052 99.6 ~ 99.8

% 4Fx WRESME
Table 4 The target quality of refined salts

Component Target value

Ca less than 20 mg/l

Mn less than 0.3 mg/1
TOC less than 100 mg/I1
Dioxins less than 5.0 pg-TEQ/g

2. 2. 2 ERREEEBME

57 RN EIEAL R OB 88 2 RICKE MRS 5
DEExXRT,

BEAREFE)11 600~22 000 £S/cm (F1914,535
uS/cm) DJFIK % v CTHEHEEE 2 1T > 78 5,
1B H RO R85 L/HE /A, 2 Bt H RO J&i2160
L/W/ R TREEESTE T,

WHEKEIZOWTYH, BRNEKEY 257 A DMK
L FERIC, BE, ©F, COD, BOD OMEKE
i, ThEehElE TRMEN <01, 1, <10
mg/L, <20mg/L THYH, T—N iZMEKT
1.0~14mg/L &fERE L LB L CIREICHIE 2L
ARG SNz, WEIZOWTIE, BRSESE, TS,
Cl, Ca & HIZZENFNI BLLEDBRERIZ LR,
KRR E FAFEOUNBKE & o7z,

2.3 F14FF%L 8OKE

FAFFT VT, —RINIIKICEBRLIZL,
RHEKPTORREITAITH SS E IR L T 5
B, BHREOFAFT X VHEbEETRTHDS,
ROETIE, #F LRV OGEENTTEETHY, F0O
SEEET~BTHLI DS, DTFEIAKEDY
1FF LV HOGBEITRETH D, L LEDS S
NET, ROBIZLE2BHATOTAFFL VD
BT 75 ki AL ED ST,

BIRIZ2HATOERTIT- 54+ XL VHD
TR ERT,

2.3~14 pg—TEQ/L ®JEK%E AT X5 & THLE
L7oRiR, AHK T 0.0052~0.062 pg—TEQ/L
£99.6~99.8 % DIRFENZ ST,

2.4 DTEV2—INILBEBTED

2 T BT DBEEFRIE & AR % TR & 3 5 B
BORBKEEAKE LT, EBRZIT-o1E, £
SO%EY, EMNAEREHREITIZEICLD,
RPERSTETH Y, BHTEELOEEL LD
ARH Y AT ADHAENICBWT O LE L7
WHRETH LT L MR LT,

1) lEHROROE#AKRI, ZHEEBKED

75~85 L/W/ R TEEIZEE T X /2,

2) 2BEH RO ZEBKEIL, FEBAKED
160~200 L/Fs/ AR L& %2 5

3) NF &, ®E RO EoFEBKRZIZFNFN,
e K EDE0 L/F/A, 40 L/B/KTdHh o7,

4) RPEAKEE, FEAKEOEBIN L TRELE
27 <, EOBE S HEIKIEDEE R KEHE
L7z,

5) ¥4+ FT VEEIZOWTIE, 99.6~99.8 % D&
EERPEOLN, BRIV THL I L 2R
A

3. i=HEK & V) TEIE DRI

RO MHEHZ O % DEREKOMEOHMT, T 2T
(X, AREBREREIEEE U CHINY 2854 O EEEE
RIZOWTHET 5,

3. 1 BiEKDL SOOI EENEIR

RO WAL OWRMK Z ZRET L 2 EDE 2 5
Noh, VA7 NVEVSBEDNSL, S5ICHBREBED
BIAERZRBHEL, THEE LCRINT 2 L% F
LW, TZTld, ¥REs THEEE LTRINT A5
WOV THRET 5,

WBRA TERE LCHT 284, 1) Vv—5%
THETHH, 2) #nUAOHEICHERT 2 LA
ZZ2obNb, 1) O¥4A, NaCl & L TEWHEH
BOREN, BEAKOEBEEZNHTAZ LI, BE
GREEREL, aXAMNEERE, —F, 2) O
&, WEMRWHECTORAITETH S, TEHE
ELTEROBHBEURMEHR & L TEAHTLHE,
RABIZL YA OBFEREVIEL D20, HRED
HEIZE) $) ITHETREAMNINT 2 LE S D,
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TORMFL LT, — AR, & 3 1. 2 TREERINERYE
XEE, BRESHKRE L OBt R ya 2 1) EBHE

BEELWE ENh3B, Ca Br#1%, Cold Lime Soda #:i2 & ¥, Mn K

AEBTH, BARIIRT LI, BEICBT2 313, BMBLs6E (Mo BEER) 0L ) RE
BEHEZRE L7, 35753, Cold Lime Soda #:%479 #4&121%, Mn
3. 1.1 IR RINERR B LREBFICBRE S NS 720, BMEMLEIIAREL 25,

FRICEE 7 U —4RY, W, Haiko
72O T Ca KT, Mn DBFE4{To7-, EBT
Y TNEDPD VD, HERESSERIEY L
fﬁ, ()%%Iﬁ]i # RO Hﬁ Iz "C//ﬁ‘ 5T %) lﬁ]%@;ﬁ%%ﬁs‘ Leachate Ca, Mn removal Evaporation Burning

BONDEEROND, 72, ABHICF A5 — |
YREERBRIBIRML, S04 %Y VEONMRIZE
T HEERY B THT o 724 I
TOC, 1+ F L YEHIZOWTIE, EIXIIRE
TN IE R E |- TR+ 5, #EEIX , AlEk s TOC and dioxins decomposition Refined salts
BT, NE10mm, £ 350mm, F&E3LTh "
0, SRS U TN O RIS E 2L S NN
57280, NG A DOBAEHTRE 2L L 72 - T
Zap FeE FEERTI—
Fig. 8 Flow diagram of the test
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Table 5 Raw water analysis
Parameter units Raw water
pH — 7.5
Color Color unit 120
Conductivity #S/cm 29 000
M-alkalinity mg/1 as CaCO; 253
Total hardness mg/l as CaCOs 1590
Ca mg/1 588
Mg mg/1 27.6 L
CODMn mg/1 50.6
BOD mg/1 5.0
COs mg/1 15.3
Cl mg/1 {15.0
SO, mg/1 171
NO;-N mg/1 3.62
NH,-N mg/1 66.5
T-N mg/1 75.9
Si0. mg/1 20.9
Na mg/1 5030
K mg/1 2880
TS mg/1 21600
SS mg/1 2
Mn mg/1 1.0
TOC mg/1 42.7
58 M/ T 7 HR Vol. 42 No. 2 (1999./3)
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TOC DkrEIL, B MBFRERICHRAL,
600 CEThiz L, AHM % BRIL SRS 2 BEREE I
LoTITo 7,

A4 %L YEOBRFE, Buomsik -7
RAY—E) Lo Tiro7:, THiE, TOC 4
D%, BETAZREAALRESHEDRE T TS
WL, BEXFEAKREERLLYS, FrEniRE T
BEyLI LT, ¥4AXXL VEEDPHRTDLN
HEThHb,

2) EEBREH

RICKREBROEREHZRT,

- Ca 3

Cold Lime Soda #

Na,CO,/Ca=1.2, pH=10.5

- TOC 7f#

BRAb 53 R

ImBE=600 C, 225K & AAE=23L/min,
B =1 hr

AKX SR

N A X =

MmEE=450 C, @HF WK XAHAE=3L/min,

6 &R FIUEOME

BOSEEHE =1 hr
3. 1. 3 T EIEMUERRLE

1) B@HIKEARKE TR
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Table 6 The composition of the dried salts and the refined salts

component units dried salts refined salts removal ratio
Ca mg/kg 40 000 300 99.3
Mn mg/kg 93 1.3 99.5
TOC mg/kg 1250 26 97.9
Dioxins pg-TEQ/g 26 0.01 >99.9
Dryed salt
N: gas Heater Discharged gas
air
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Refined salts Scraper
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Fig. 9 The drawing of the test equipment
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Table 7 The composition of the dried salts and the refined salts

component units dried salts refined salts removal ratio
Ca mg/kg 40 000 300 99.3
Mn mg/kg 93 1.3 99.5
TOC mg/kg 1250 26 97.9
Dioxins peg-TEQ/g 26 0.01 >99.9
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