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[(HWE] VRBREIBIRBE AL KT COD, FIUBAIRRAIXT & & (UV,y,) NBFFEANE, XF Fenton 4%
ARSI T EHARFEAACHAT T 5250 % 50 T BRI oY, 4508, 1) PR3 Fenton T 24k
Sy WG pHAE N 4.0, H,0, #0044 1500 mg/L, Fe** $li4E 4 500 mg/L, #&E HHE 120 min, COD,,
i AL HRTAY 652 mg/L FFEFIAL RS B9 300. 06 mg/L, EFRZFIL 53.99% 5 2) Sefl Fenton E AL LS R .
WI4H pH E M 4.0, H,0,# )ik 1000 mg/L, $4MITTIE K72 W, JBAFAISY 120 min, COD,, HALFRATAY
300. 06 mg/L [EFNAL R 1) 86. 4mg/L, EFBRFIX 71.18% , M, Z T XA B IR AL K EE
B, AT HEAT BB AT .

[FEiA] WWBIERK; RE Fenton; Y&f#1L Fenton

[FEHES] X703

Application of Fenton Reaction Technology in Landfill Leachate Treatment
WU Jing-jing'?, ZHANG Ya-ping'*, ZHANG Jin-li'"?
(1. College of Food and Biological Engineering, Jimei University, Xiamen 361021, China;

2. Institute of Environmental Engineering, Jimei University, Xiamen 361021, China)

Abstract: The removal ratio of COD., and humic acid relative content (UV,, ), via the Fenton process,
were investigated in landfill leachate biochemical effluent. Laboratory experiments were conducted to determine the
optimal conditions of Fenton process. The resulis indicated that the optimal parameters in second kill Fenton
process were as follows: the initial pH 4.0, H,0, dosage 1500 mg/L, Fe’* dosage 500 mg/L and reaction time
120 min. Under these conditions, COD, was reduced from 652 mg/L to 300. 06 mg/L and the removal ratio was
53.98%. The optimal reaction conditions in photo catalytic Fenton process were as follows: the initial pH 4.0,
H,0, dosage 1000 mg/L, UV lamp power 72 W and reaction time 120 min. Under which, COD was reduced
from 300. 06 mg/L to 86.4 mg/L and the removal ratio was 71. 18%. According to the results, Fenton oxidation
process was effective for treatment of landfill leachate, and could be carried out on a large scale.
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B K, BRI S e AR A SIS B S R AR R
—RINMRIRE, BB IR COD WOk 85, FEAEEY T (humic acid, HA) “FXfEA:YIFEf%
MRS FYT L, SRR Atk iz SRAAEYH ARG BSCR AR A, R TIR
FEANERA AT DLRARHER, 48 SCRRARGE P, I TR O B IR T P A AL G S AL AR Ay, AT AR
B KA AR B S AR S TE T8 R 22 PR b7 3 75 U8 T HP 1 J B TS 28 ) 05

Fenton i F 42 Fe** fl H,0, 19204, T 20 th4 60 4E4CHE Yo 1 TRk b3, BA 5 BfE HANH
IR . s W S, A I T R K sP e A A MUY Y B AR B {H Fenton AL Ak
HUN B UG RS B B I S B U, TR AR T AN K AR R R R A5 RO AR KRR
HrsAE a5 e, ik, ASCEs DUE T 5 b 0B uE AR L oK R 5 X %, 7EELH Fenton
S I AL B B IR A SR L, JE—2 43T Fenton KN YER K 75 (P Fenton 35 KOG Ak Fenton
L) XFBRIRIB UE TR A AR B PGHE Fenton 1 G AL Fenton AL T b B4y 3% 35 16 W 1 S
T 25, FEXF COD, M UV, 4T TR, AT HXT COD ., A 58 5 1 R BRASCR JALEE

1 MEE5FE
1.1 #R5iRFH

BB UEWOR E TR (1997 4ETT R E I 2009 4R ), Oy SR Y S I IR 38 U
W, COD. M 550 ~680 mg/L, pH{E A 7.35 ~7.66, UV, 0.530 ~1.558, S5 /K FH %8 4045 %5
B, T4 CUKFEMCIRGETT .

RNIEEE (PAM ), MK (ARURRSE30% ) . LKBRERI AL . B . B 2k |
TR LR LB VL
1.2 XWHE

fRIE Fenton 325 : ZFiR FHOBIER I LE T2 L
Bedd, 1 mol/L Y H, S0, K NaOH 5 I5 i pH

{8, MA—E & FeSO, - 7TH,0, H,0,, A 1 mL : ke L

ﬁ%%ﬁﬁ&WbMM%ﬁoﬁﬁﬁﬂlmmigiIﬁfwm_&:'?Elmmmw

LT - B LR SRR, R pH (D SAESS] s

9 ~10, PATHBR Fe’ Xt COD, I, & T 50 €K B | |50 ERURTE

WHATEE 30 min, LUKER 00080, waEsE o EedllEee o

Je B EIEW AT COD, M2 UV, 1724k Quartztube | = St o Air pump
YetEAL Fenton B AL S5 . BU E iR HRE Fenton Ji5 . _ s

LI, TR LR T T Rt O

B, SCHE ARG E 1, WALREF 3.0 L, 1 AL Fenton FALE

UL 2000 mL/min, [P ECAIREE . S SE RO Fig.1 Fluidized bed of photo catalytic Fenton
Fi 1 mol/L ) H,S0, K NaOH P75 % pH {9 ~
10, BT 50 CKMHFRE 30 min 5, BH2EEGEE IR T COD, M UV, 1AL,

COD ., ¢ 5 2K FRRAE B AR FRATEEIN 2 | UV,o, R UV = 5200 240/ 43 6 E

2 ZBRE5ITR
2.1 [RIE Fenton 32L&
2,11 FHE B % COD ., K 6 5t 5 25 B3k i 5 i)
R T EEH Fenton # B RN XA BRACR G520, 9250 B H,0, BT R B2l 1500 mg/L,
Fe’* it 2l 500 mg/L, pH AN 4.0, HEHILE 2a, MIE 2a al LIE , B & # & 0] 00
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Fs ARG, 55 Fenton $3 AR7E b7 315 8 WAL B TR o i3 107 FH - 347 -

B, COD FJEGE () KRR 2 it s, AR E] R 120 min B, COD FIEFE T KBRS &, 7
BEF) 53.87% | 67.10% , HHEFBEIFAE 15 min N, PIFE LR T ERE, &M 38.65%
46.15% , 53515 120 min N COD . FUEFH BT 22 BRAF1 71. 75% F170. 89% , FTLAN R K> COD,, Y%
BRIEFEFRES 15 min Z NHEFTAY, 15 ~150 min Py, EBRF LTS, X RN ARG ESRS, BH
PERE, ERSCRER™ , - OH RYEALTEF £ COD RE A IR, FHit LREE R AUIE K, LREs
GHIK, ZII R L) Fenton IRAVE R L EER], (2K R o> R BETIIE , 508 & PE Fenton i 72
fR B I )24 120 min,
2.1.2  pH {EX} COD, . S5 5 25 B il 52 i

SO0 [ 5 ROV TR R 120 min, H, O, BTk 1500 me/L, Fe* BT h 500 mg/L, W
ZNFEWIE pH EXTB IR A VLI EBRAOR, 45RmME 2b fis, S&iE pH N 4.0 £47, COD,,
FE G BT Y £ BR A5 585 53.32% | 67.09% . 4 pH {E/N T BT 4.0 I, COD,, F1KE 58 5T 1Y 25 B
RE TR, AR R pH (AT, KA PLUR R4 IR e 3E B R A0 vk o TR S A7
e, ANomiiREER 2R, 76 pH {E/NT 4.0 B, JEFERH UL fr, 789% pH X3k, K5 Fe®* 55
KSR, TR S bR R R RS L AT BB AN, LTS e 2 BRI,
MELE AL pH (ERT, TREEEFRR, SR, T AR ST A B R TR EERCR s Y Rhs pH (E
wEEE, H, 0,89 A RN, RO Fe® £ LA ALY iR R ok LA AL SR RE 1T
i LR HUREE R ALY . 508 Pk Fenton & R A EAE pH {H24 4. 0,

100+ %0
—— COD,, —=COD,,
——UV,, - ‘
§ 80 \§ 70 UV,
> S
._5 g ’—/./0/—\‘\‘
2 / 560
g z
= 40t = 50t
H 20 4 40 -
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t/min pH
a) it & B A Standing time b) pH & pH value

B2 BEREEpH{E COD, REERERENZ I
Fig.2 Effect of standing time and pH on COD¢, and humic acid removal ratio

2.1.3  H,0, ¥ x; COD, K& 5 i 22 4 ) 5

[E] 7 I 1] 2 120 min, #)4H pH {H°A 4.0, Fe** BT EE R 500 mg/L, H,0,%F COD, K2 B8 BT i 5
a4 3a i, 24 H,0, B B4 1500 me/L IF, COD,, 1K 5 5 i 2 4 3k B e i, 209k
53.97% . 67.08% , X T7E Fe** WAL T, F=/E/ - OH WREEXG N, FALRE S Mam, HEY
H,0, B &ed, —J5m, AR - O /AR A, RMAR H,0,; 75— 7, & H,0,5
fifer=rE O, T T 205 I8 L IFRRAK TIREESCER . Ik, SRA Fenton 385 /E A 22 5 51 b BRI 3 8 08 A 1k
HIKEE, 24 COD,, bR m E— G, (O8N 1,0, MENEAEARERE & COD,, 7 i 22 bRk
R R R AR B T 255, WO R P Fenton iR H,0, BYBEHE N 1500 mg/L,
2.1.4 Fe HNEXF COD,, 7 i 25 54 (1) 5 il

SR B T AR FERHE] Y 120 min, #04 pH {E 4 4.0, H,0, Tk H 1500 me/L f91FF, 3l
A Fe® * FMERMFIE H,0,/Fe” * AN ELFIXF COD, S 5 IR 25 Bk, St 4 S an e 3b fr
o Fe " BIFEAE 150 ~ 1500 mg/L B3 Bl P98 hNES, COD., 1 58 0T i) e B S8 A 4t vy, 24
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Fe** £t/ T 500 mg/L B}, COD., FlJEFE T /) 2 bR 208 L5, 4 Fe " #iH 500 mg/L B,
COD,, FIJEFH 1Y L B R 43 B35 %) 53.98% . 67.09% , H.W& R LBREHEA Y, kgL 31 Xt
Fenton E AL FEAFAE— LR H,0, M Fe’ " $am b, IR H, 0, I m it S A s Fe’ " 52 I
NER, BE Y H,0, A1 - OH & AR BN AR BVE#E, BRI HO, - (FRifE AL iR IR i
1.70 V) tj—Fa b, HErELie i K RMET - OH (WS bR R 2.80 V) ' Ik,
H,0,%5 - OH Z A (A B R B2 H, 0, RIS, B Fe® " BOME g m, RV EFAEW, - OH
(= g A A R 2 B R, Y Fe BN KT 500 me/L B, XA B TSR KIWLE, Hitik
Jg, Y Fe FtE A 500 mg/L i, BI H,0,/Fe " (M L 3: 1 A BRSSO B AR

701 80r
= COD,
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Fig.3 Effect of H,O, dosage and Fe? dosage on COD¢, and humic acid removal ratio

2.2 JtfELL Fenton |IL LG
KL Fenton 3240 B B BE W AL K, DURXT R A HLTS YWt i — AN IR A

Z it P Fenton AbF5 , WS COD,, FUBEFH BT Y 25 BRE KATE 50% ~60% , COD¢, A 300. 06 mg/L,
MRIRBEAT IR BN E FHEObR v . RIS FH DG AL Fenton 4804k 125 6 17 3% 18 U8 W Hh (49 /N 23 745 LTS YL W it
TR LBR
2.2.1 DG BRSO H,0, i 5IE

fﬁ%%ﬁﬁ$ B RE— N EZ A F 2R, (AR T Z AT PEE Fenton i 82, A fb ik

HAETE—E 1) H,0,, Tk ER b 0,0, & &, — 5, k15 H,0, 15 280 il

%,%#ﬁﬁ,%T%ﬁﬂoﬁnFMMmi WOHATUA 928, DA SR A 7 2 M H, 0,
1) [ pH A 4.0, AEHNH,0,, COD, FIE 5 5 ) 25 bk 5 %t 5 o7 Bt ) A9 5 Wi 4n P 4 O
R ATLVE N, AN H,0, LT, FESN AL 120 min BF, COD, FlEFE 5T Y 23 5R 24843 51l 14 3]

53.6% . 53.22% , kFNHEAL,
2) [EEWLE pHAE M 4.0, H,0,FHHEH 1000 mg/L, E4MTIE 72 W, COD, FIJEHH 5 1 2= (5

RN S N IR A S AN & 4b FF . AT, £E 120 min I, COD,, FIEE R A9 2 B R0 Bk 2 71. 20%
85. 17% . SRMBEL BRI A3G I, LB IS, FRFE e E 22 FAERLM B, 4
MELLHE - OH EALA)— e[l | ol B 4o b 98 U8 0 A 1k Hh K b AR 65 AL 1 /N F IS Ak,
Fenton 277 76 A0 B b7 3235 E W WA ALY SO0 3 BE AR T

M 4a, Bl 4b TTLAE W, RSN AMT (pH{EN 4.0, K EHE 120 min) , £
H,0, IR, COD,, FIEFH T B 2200 9 53. 6% | 53.22% , i H,0,J5, COD,, HlJE 5 5
IEBRF N 71.20% | 85.17% , Frllsdkee4iin H,0,,
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Fig.4 Effect of time on COD¢, and humic acid removal ratio with H,O,
2.2.2 H,0,HImEX COD,, K& 5 5t 22 5 1 5% i

BT UL AT HEA T A PR Fenton A2, FEB BB IR AE AL K PR AE—E 219 H,0,, Hidid
XGRS T 22800 %55, 151 H,0, a2 B 1, BI%ge Hzoﬁﬁﬁngﬂm‘ COD ., K & 58
EBRAGEEM [ @ SN AN 120 min, pH {H A 4.0, EAMTINER 72 W, H,0,%f COD_ % JE ¥ i il 5
Wi VLR 5a, H1E Sa AT, 24 H,0, £ /NT 1000 mg/L i, COD, ., FlJEE 5 5 i 25 B 3 i, 24
H, 0, # i K F 1000 mg/L B, COD, FlJE 58 T 19 25 B 8 A Fr s, (BRI, 2R FEN Y

H,0, ¥4t , Fe** ZEMEAL/ER N 40 - OH dzr“i"bn AALRE I HESR, TR TG Fe? VR 2
AR, Mt EERIN H, 0, W EERT , NUAREE L 40 = AETE 20 - OH, 1 H 2378 5 T 4R B B sttt
Fe’ ViV AL R Fe't, SRR FRTE Fe' L T T, AURSE T2 H,0,, W T - OH
=t S AR AR UK RS, R %I, W0, Bk AR 1000 mg/L B AR FRRCR F AR
2.2.3  pH{EX} COD,, K855 o 2Bk B 5%

[#] 2E S W TA] 24 120 min, H,0,°4 1000 mg/L, AMTINE 72 W, #14G pH {EXF COD, M F 58 it
EBRA W Sh, B Sh T, BRI GG pH {E R 4.0, COD, S 78 I A9 25 B 3R 43 1) ik 21
71.20% . 85.16% , 4 pH (/N TE#EE 4.0 B}, COD AR E TR, X FE2EH N pH it
By, SHM H 2R Fe’ " 5 H,0, B RN FEREAL, FIRTZMifl Fe’ 5 H,0,4 0 - HO,, HZAf

90r

85
—=— COD,,
X 85+ § 80F UV,
E 275
< 80r —=— COD,, E
: UV i
e 75 = 651
& /ﬁ*/\' & 60}
144 70F s
55r
65 L L L L L L L L ] 50 L L L L L
500 1000 150020002500 3000 350040004500 2 3 4 5 6
p(H0,)/(mg- L) pH
a) HyO, # i H,0, dosage b) pH {& pH value

B 5 H)O,#mEF pH EX} COD., REERER RN F M
Fig.5 Effect of H,O, dosage and pH on COD¢, and humic acid removal ratio
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Fe’ NRENIANA TR Fe®* , fEALIR Z B, M0th pH (Ead m i, H,0,/0 [ A b, A
HlT - OH =4, Wi ELIFBUH Y Fe? ™ £ LA S A Y B R it e mi 2k o4k BE 11, MM FRAK T Fe®*
FMEALVER . B pH (AL MR Fe?* | Fe’ " RIZSE IR ZR, M2 Fenton 835 78 50 i
B ERE ), L% E, Rt pH{E R 4.0,
2.2.4 EHIMTINEST COD, M85 2= Bk B 52

AMT IR K/ NES L FE & ¥ G B AR 100
o [ SV E 2 120 min, pH {E4 4.0, H,0,#n
K 1000 mg/L, SEAMTIIRXT COD,, K Ji 58 i 2 bk %
M2 WLIE 6, HHIEl 6 FTH1, FE72 W &4 T, COD, Fl
JE B B £ BRF A F) 71.20% | 85.19% . KA 44k
SCEREE R BE M, — e A VYA & R, 5
Ah, ELAMERE M H,0, =L Z A9 - OH, [A] i 42 3
Fe’* [n] Fe’ " fb, SAMTIIRK, RALBHR P RE oL ‘ ‘ ‘ ‘
A, BRI TR B R RARAT, BRI SR S
I Fenton fiﬁ”kf OHEﬁﬂﬂiﬁM%Eﬁf%[ A e s COD. BB R % 6
MR, 2, HIBUN, RELAATILAY, Fig.6 Effect of UV lamp intensity on CODq

5% Removal ratio/%

20+

SEERR T, A%, SIAMTUIERR 72 W B #E and humic acid removal ratio
R EA

2.3 HWIREREBNIHERRIR
e R B B W T AR ), B 2.1 2.2 2 10 500 26 PR THAHE Fenton — YA
Fenton ZEAiR5e, SR L&MEAAAHEME (WFEF D, IR 1 TR, NRBEREB/KESLEHS,
CODcr*ﬂJ@?EﬁﬁﬁﬁiﬂTﬁfﬁ?ﬂ‘Jf R, BB 1355 86. 75% F195. 12%
x1 BHME COD FEHEBRMNERE

Tab.1 The removal ratio of COD.,and humic acid at different stages

J5hn 3 Fenton Second kill Fenton SeAEAL Photo catalytic
e sy s ERTe B T Exe
Pre-treated After treated Removal ratio/ % Pre-treated After treated Removal ratio/ %
COD./(mg - L") 652 300. 060 53.98 300. 060 86.400 71.18
UV,,, 0.553 0.182 67.09 0.182 0.027 85.16

ot — UM, Y T RS I AR B 0o
I B35 U WA A A T A ALY BB, ol b gi
AL b I BB U T S A I, AR 06 ]
BT Bow. WA BN ROR I, AR 09
AR, B IR, KRR T, g
AL TE | W LT, (OB A — e 02
200 nm ZeA7, AR ANSRTOO BB UENE, Wit Oy e —
R AL T IO R E A B, (LRSI 200 400 600 800 1000

/ JFK Tnitial water

%

R Fenton Second kill Fenton

HeAEAL AL Photo catalytic oxidation

VAN AR, B b BB R TR oy A A el X g A/nm

g;:ﬁﬁl\%i’%;%%i{i{%z@y;%i;ﬁcAﬁZﬁ]g E7 SWELRSREAREINMAFER
‘l - . " S o ; Fig.7 Ultraviolet scanning of

LWL R BEAL B, 7E 300 ~ 400 nm Ab 14 I Wi U B landfill leachate at each stage

R, BRI UERZE Fenton AL B)S , AAb T H R TAIULE Y M ZHI7 KA G, @
TEHEAL Fenton B LAY IR ZALFE | 7F 200 ~ 300 nm Ab A% W 04 B 5 ik 55, 2R BH B 308 BE W 4 Fenton
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MR, BEREHCRALI R T A B ER B A A /N T ALY R ARk, NI, AESEER i R
00K ) LR 5 ek B B A T AR B AR

3 #Hig

1) ST 2R PRE Fenton BT, WI4G pH (E2H 4.0, H,0, BT 1500 mg/L,
Fe’ " TR R 500 mg/L, ZLEERT[E] 120 min; SoE LSRR, W14 pH E M 4.0, H, 0, m&E N
1000 mg/L, KW HE K 120 min, EH4MTIIER K72 W,

2) M Fenton &b frf, FIFIREER R, wTLUAALBIR B IR AR A K KR Ko F A LTS
Yey, OS] — @ B ESCR . ek B, A Fenton + UV RY4LE T 2454, Ak
KA/ FAIE S, I HBEEEEEEN ., WAL REY, BB IR CoD,, KX &
B AR B T A LB, R BIHERbRHE
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