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Abstract

The quality of leachate collected from waste landfills which received industrial and municipal waste in Hanoi was
analyzed in order to obtain information on the current situation of pollutants in these sites. The leachate collected from
Tay Mo landfill and Nam Son landfill showed the high concentration of iron and mercury. It was also recognized that
the high strength of COD and color of leachate are the primary problems to be resolved at both sites. The application of
several advanced oxidation processes (AOPs) to Tay Mo landfill leachate revealed that Fenton reaction and
photo-Fenton reaction under pH adjustment effectively removed COD and color from the leachate and degraded the
humic substance in it. Mutagenicity of the leachate was increased by UV-TiO,-H,0,, Fenton (pH 3) and UV-Fenton (pH
3) treatments. This indicates that degradation of organic matters in the leachate resulted in the generation of toxic
intermediates. Further investigation of the operating conditions of AOPs is necessary to minimize the environmental
impact of waste landfill leachate.

Key words: environmental problem in developing countries, Vietnam, waste landfill leachate, advanced oxidation
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Fig. 1 Tay Mo waste landfill site

Nam Son waste landfi
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3. RERBEEMEIE & UL OB

Table LI~/ A\ B AEIERBEEWIZET 55
ERUL, R FALFERUEEOEL, BXIUADR

HFTHAHRET7 VT OEOERE LTI 4 YL Dw=59,

BILOBERUAREET S EROHTH & L TKEROHK
HOLHEBELTRLTWDS, M FADO— AT Y GDPIE
340K RA(1997)TH DY, HAD3IT5562K FA(1998) Vit b
HA A, 74 U ED12K FA(1998) N b RiF e, —
F, NI AR D AbEY OFEET IR LRI =
TOMEIZHELTRY, REL VIR0 0, B
DEEFEH LISERBE ThH-72, bbb 4108
W, BUERHIB L O A 7AZ A L ERBLT, 0
FREE L~ U TR R4 Lo ihaivs -
TR0 TWDH I ENHERNENS,

NI A THEAT B EEREEFEYII Urban Environment
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Table 1 Comparison of statistics on waste among Hanoi,
Manila and Osaka

Collection of Generation MSW generation Recovery
MSW of MSW per capita

Hanoi 1017 tod™' 1344 t-d’! 1.02 kged™! 76 %
Manila 2633 ted™ 4052 tod”! 0.39 kged™! 65 %
Osaka 4664 tod™! 4906 ted”! 1.88 kged™! 95 %

MSW: municipal solid waste

Fig.4 Collection of municipal waste
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Table 2 Quality of leachate and surface water taken from Tay Mo and Nam Son waste landfill area.
Vietnamese standards for surface water and industrial water were also shown.

Ni Cu Cd Pb As Hg Mn Fe SS COD  A390
T™I1 53 5.0 5.0 320 42 1.8 15 7500 280 920 3.1
leachate T™M2 33 33 3.1 150 35 2.3 11 3250 790 725 3.0
NS1 50 29 4.0 100 53 82 2200 10400 0.16 1010 2.3
™3 7.8 22 1.4 92 17 3.6 60 9610 170 434 0.15
surface water NS2 13 8.8 2.0 27 37 420 3200 18400 0.14 536 0.83
NS3 12 31 2.0 21 31 60 ND 14100 0.22 150 0.29
VN standard for surface water 1000 1000 20 100 100 2 800 2000 80 35 -
VN standard for industrial water 2000 5000 500 1000 500 5 5000 10000 200 400 -

Unit: Metals; pge/*, SS and COD; mge!”!

LU C UV 2 S0 RERL 7 o 2 2 EAT B
W, FOBRHFEZOWTHSRHNTA 2 EBNETH
D, FIEEEOUBEMERE LSO v o ThhiE, B
BEEH CERNLEAN SV T, UVBSITIRET
HDHTEMREEINL D, Fig. 7I2EHKE & OMREE:
{LAEBAKF D7 I ED TR &R Lz, BHAEG
mlB IS0 mifhEDO Y — 2137 = b BB (pH=3)B
FUV-T = b EEpH=3) B L > TRA L TE
Y, ShEAREEREILY 2 VEOBIESRICERT S
EABRKREWEERI SN, EFT 07 OB
Roniehrolcl &db, BHAKRO 7 I L EIT R
{LBBIZ X VRS FLEND B, BEARISHE UESF
1260
1000
800
600
400
200

0 3 8 ]
0 20 40 60
Time (min)

COD (mgI™)

Fig. 5 COD removal from leachate by
AOPs. [J:UV-TiO,, @: UV-TiO,-H,0,,
B :Fenton, A:Fenton (pH=3), X :UV-
Fenton, O:UV-Fenton (pH=3)

Color (%)

0 20 40 60

Time (min)

Fig. 6 Decolorization of leachate by AOPs.
0:UV-TIO,, @: UV-TiO,-H,0,,
B :Fenton, A:Fenton (pH=3), x:UV-
Fenton, O:UV-Fenton (pH=3)

BEOPEHENEREND Z TV bDEEL LN,
RN LCODB LU EERENEREINZ 7= b
BEAL (pH=3)B L UV-7 = > b VEL (pH=3)LAS+ D1
ML AEE KISk U, BEE TR A 5@ A L 72 f5 5 % Table 3
2R Ui, BHIKZ BEBEE I BUAR U 7= 58121, COD
MN24.2%, FI-EEE3 6% LaRESNAR 27Dk L
T, UV-Ti0,8 & UV-TiO,-H, 0,4 B 1% D18 H K Ti, &
HEILEIC L A EEORENRIBICRIES L, 20X 917,
BHETRE DMERER S B &0 D BLAD & bR L
DEHTHAZ EMWRENT, —FH T, pHEME Lo
o7 = FUBMEB I ORI UL pHEFE L2 s> 2 UV-
7 x s b BMETE, FOBOBEELEIC L > TCODK
FiHREEI NN, GERSICEMLEZ, @7t RicB
WTH, 7 =2 b RGO R CEADA A B9 TIZH
MENTEY, EERBOABEOBRISBROSENTMEN
B LA SEONE L o EEENELLNRDS, X b
FAEPNCBOTHEZROERZ OV THLT L LI
ANIBE TIERWD, 7o b B THAWLNR AT —
NMERENTEESINLTEBY, ZTELTHBESATVLS,
FIOBEBEKRITTRENLMA SN TE Y, %M
(K9500%K FAtY CAFARETH D, 2 2T, HMTEEL
TAFAREA KA Z RO 2B RN IRE S h
Tor Lk, SROMEEFOERIZBNTRERRE S

HbO LI,

Table3 Removal of COD and color by combination of
advanced oxidation treatment and coagulation

COD A390
Conc. Removal Removal
(mgel) (%) (%)
Raw leachate (R) 1100 - 3.07 -
R + coagulation (C) 833.8 242 296 3.6
UV-Tio, 9774 11.1 2.46 19.9
UV-TiO,+ C 803.7 26.9 2.33 24.1
UV-TiO,-H,0, 940.6 14.5 2.21 28.0
UV-TiO,-H,0, +C  774.9 29.5 1.68 453
Fenton 783.4 28.8 1.87 39.1
Fenton + C 694.4 36.9 220 283
Fenton (pH=3) 297.9 72.9 0464 849
UV-Fenton 799.5 27.3 1.51 50.7
UV-Fenton+C  677.9 384 240 218
UV-Fenton (pH=3) 344.0 68.7 0.446 855

KEIEESEE Journal of Japan Society on Water Environment
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Fig. 7 Distribution of molecular weight of humic substances in leachate.
@ :raw leachate, [J:UV-TiO,, @:UV-TiO,-H,0,, B :Fenton,
A:Fenton (pH=3), X :UV-Fenton, O:UV-Fenton (pH=3)
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Dilution of leachate

Fig. 8 Dose-response curve of mutagenicity of
leachate. €: Raw leachate, and [J:UV-TiO,, @: UV-
TiO,-H,0,, B :Fenton, 2\ :Fenton (pH=3), X:UV-
Fenton and O:UV-Fenton (pH=3) treated leachate.
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