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Abstract

Treatment of landfill leachate with advanced oxidation technology is to do pretreatment on landfill lea-
chate using hydroxyl radical reactive oxygen agent prepared by electrolysis, and terminal advanced
treatment on water samples treated by membrane bioreactor (MBR). The results of pretreatment
showed that: COD decreased from 9000 mg/L to 5270 mg /L. The results of advanced treatment showed
that: COD decreased from 2000 mg/L to 506 mg/L. The content of heavy metals showed that: Pb de-
creased by 57.2%; As decreased by 26.3%; Cd decreased by 18.7%. Organic alcohols, organic acids, phe-
nols were decreased significantly. This technology can improve the treatment process of landfill leachate.
It can reduce the load of biological treatment and improve the processing efficiency. What's more, it can
kill pathogenic microorganisms and eliminate the smell. Using advanced oxidation technology can lower
the cost of treatment.
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m =

R EAE AR DR IR A F s AR & R B RS E AT BT B EE, XHRAEY R MR
(MBR)ACE 5 K FECRIRIR EE AL B . R PSR E7R: CODEH9I000 mg/LFEfKES5270 mg/L, KRIGEHRE
MELZRER: CODH2000 mg/LIKES506 mg/L. BRTNELERERESLESEPORIKT57.2%, Asf
f£726.3%, CARIKT 18.7%, HHAENEIDMEIR. KOFhER. EVERBNRRAESEIMET
KGR ALY EERK. ZPARNBEBLRBEBRNAETZ., BREREVEEN AR . BRALERE, K
AREMEY, HRRK, RELERE, BFEESEME.
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1. 5|8

BB LG DU A AT IR i, Tolle, AT R RS B N, & A SFUEAC B PR« 2RI,
ST BRI B I () A, R T R KIS BRI A 5 & A 7K B 1 R R 2o A K iR R e b P
WIBEIREIE 1o T REATERLIR R TAREATER, AR IH IS EE f T 50 S A hIRIR S i, S8
BB IR E A B E R ZRRNAN, EE5EKEMECEESE, 1 Cd Pby Cr. Niv As 5. MRIEHH L
SENRIHETC, AR (R AN SR A FTEIN[2] . WALEEAN, 275 Qi) ORIt /KRR

[l 41 3 ZAR AT A AR AR A BRAL 2B b B JERGEAT AL B 3] EAVE BB IRAIE . ML, IFRIESE.
PO AR R DTEE . TR RIS BB B 7S BiESs . RS AT AR, [ AT
BB IR A A BRI U, LA 7R, TR Bk, BB IE
Ro®E, HCo N WPEKH, 2MESECREEBER, SEREMREEZEH0E], Rl 2R RIE IR
HATH COD. AEFFMRIIRE L, FEE AL BETE A B HERBOb R . DR A2 ]2 e A AL BRI B Ab B )
WS . SR A B TR I02 ISR TR, B ATC 208 E NAMIT AR . B NSRRI
5 O3 ML Fenton WGRIESF4] [5][6]. AURMURHI r ik 25 B d12E(OH), FIAIL A IEsREA L, X
WAL RO BLIGS IEEAT WAL B, AT R X E AL AR B K T ALY, B SR SRS IR T A A I [ A
SEIUBE LB ATk JExT MBR AW S s A0 FS AR ZK AR ASGAR FE AL B, SEIUAE AL R — W BRAL 200 A R
y VABRELIFB IR AR 5 BRI A . RS A A H A . Rk B th3E(OH)fE K AL BE Hhoxt
ST B A K ERIE 99.9% (7], A AL BORALBERT JE 72 U8 COD. HE R, AHE R, HGkk R
R BB T 2T, - PRIE R R SR A B  FE I AT R R R AT 1k

2. R
2.1. ARARE
B35 T I AL SRR T 4 BT R AR . KR L 7 I V8 B R A ) I R S (MBR) £ T
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A KA S8R Pk A et SR BRI P A K RS PAR BE AR AR B] . RN 52 AL HE T Jm 7K COD. &)
HE. AIE RN,

AW TR AN B (A 5 sV, IR S SRR R, B SR X BB IR
1 COD, H&JE, PR, AHLEE. Fike. FRIEEDR AN, R ILRERRRIVRCR, o HA B b ) %
JEWRH) T ZBORMZ G rT AT LA BT (5

2.2. &

IR AL 2k 46 SR 2 B PR R MR 4R, VTR AR 20 ) 5 3 B A o 0 e — A S T TR LA S L %
SRS LA K R BTN JEURE SR U (0 75 A AE B IR AV 26 A BN B R 15 . B TR LA
WIR A AL B 50y B — Mk, T ZEAER R, E A& B3NEBRITIRE, SR EEBUR, 24 R
s, PURREET RS S E N, MBI, AR =R Hl BT SO TiERE .
2R B IRANE TR E A, R LR R SRR S R AR B I BRI S, IR SR A AR . Hil T2
w1 FR[8].

AR S 7 A 2

FHK: 20H™ — H,0+1/20, +2¢

FA#%: H,0+0, +2e - HO, +OH"

3. BBt 5VHS
3.1. RIS RABNTFAIE

AAC AL PR I BE B IER COD 7y 9000 mg/L, XFEUEME— € I FTAL B AT DL BEARA DAL BRI B fif, AT
ROTINERAE NG5 KA BRI R o SER IO N AR AH R O BB UERUR L 40 mL Lt v, TRk i n 2P (4
RGBSR AR & SARAKIE . ZRJG F BB UK AR YOI R B 5 P S 25750, 424 PHELAE 7~9
ZI8], B 1~3 b Ja FG A 2500 KR 24l E COD &, Fris i in e 1 fis.

%1 RoRAFZT T EX SIS IER AL COD Ry il € 45 R AT LAE H, TALEE COD Fff#RAE
33%~41%. HTHEEH HEECOMMATERER, BRERGE, (OH)ZAREAIRH mAEEH hEt, HAk
HRUALER T Os M Fys 11K 2.8 V., AT BLEARKE AN (8] 9 5 BT AT I ZE R 00 1 HEREAR IO K 0 T LA ENLASE
KGRI, KA R T T AR LR B %D CO, A HyO HISR B TEi5 He T2 R MNHLILA R (9]:

RH+-OH - R-+H,0 (1)

R-+0, - ROO (2)
ROO-+RH — ROOH +R 3)
RH+0O, - R-+HO, (4)
HO,-H" +0,- (5)
R-+0;-—-ROO™ -»---—> CO, +H,0 (6)

PO FRAE B AR A s ALk, P UL ARG E, — R BB, A s ge e 45 R
IR PSR 2551 R 4 mL I I 1Y) COD R B S5, 2425500 EE K T 4 mL I [ 37 1 46024 790 ) 2 (1448 i COD
BRI, PRUONBEEE TR AR B RN, R PH AR, HO, fESBBRE SR 1 T s 2 2], (8510
MR TR

53— 77 T P RO TR A LA — 8 B KRR, T AR B (98 e i S Bk — s AT A SN, PR B A 2
B BOASBEIR Z HI25 75, LM A4 ORI REAT o AN A TR S A ZKRE 55 AR B AT EE SR 225080/, Bl
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e, NEEEHETEBIER AN R EFRD S T ERBON, SBRAIIEE .
3.2. WIS RABALIEIEESBSENNE

7 2 ATRLEH, BB IR TR B S RA AT N, RN Asy Cd. Pb R RESIN
26.3%- 18.7%. 57.2%. {EBIEMTESREBEUSRESYNILRGE, FBi A mER HHLmE b, ATl
SEILEE 4 8 45 S WD A IROSE, AT A 28 6 4 v 1) 4 Je B8 R Tt ke, SIE L 4 B 44 5 W ) TG B 36 1k S A e i
TALFE PR T SR I A&, WA R T BRARAE fb S B B & @ A M T, BRMCR A s R A R
HEAT TRAR B T DLGRAIE JS A2 90 MBR B8 A0 FE T Z AN REAT, 52 — Lo 2 8 13 3R yB I8 [9] [10] [11] [12]
A DEFAT T B

3.3. MBR R g% O 7K ZREEALIE

MBR J %8 H /K BER) COD &80 2000 mg/L,  HLIH A &G — 340 A W UL BR g i A S0 A WL A A4k
MEFEMR I B RAT WA Te Bk — 20 Bk SRIR 0 S 0 2 B KA 40 mL FEL (i, [l B4 /K RE F ¥ &
NV RPN A AL, IROR B 257N, A3 1~3 h J5illE /K CcOD & digt fansk 3.

B2 3 AT, EREEACERRY BY COD & Bl 2577 B S A3 I Sk 5 38, M 2555 F & 1.5 mL /& COD [¥1¢ &
&N 648 mg/L. B USRI IE ARFL N MBR JE S8 88 Y CUKAREROHE— 25 A0 B, TR AR FR R v] LUK 2B M dk B%
FEIR A WA — D BB fR,  CASCBAR i PR K B IA AR HER . b SE B0 i 25 AT Y, AR 3R AR T ARl 24 571
W PE HIEINTHG I0,  SERR AR B T2 AR S PR 38 i Js 52 S8 1 S A ARV

S —SER T PH X COD LBRECRMEM, BSR40 mL, FZKFEHIIA 1.5 mL 35 1%
AR SR BT . BUER, SRS BRI AT KAE ) pH {H, AbFE 3 h JFIllE COD & Bk 4 fi.

B 7 4 ATA0E PH i 255 FR 1 24 T COD 4 500 mg/L ()& BRZFIEE] 70%, (EFIIR M T COD Itk 2R
Fif, pH i @ BUd EAF T COD £k, X4 PH KIS #20E A 3t 5 H R M AE K H,0, 35 B2 1R 9%,

Table 1. The value of COD under different reagent consumption

= 1. F"EBFIAE T COD &

2455 F/mL 1 2 3 4 5 6

COD/(mg'L™") 5975 6600 6030 5370 5615 5780

Table 2. Changes of heavy mental concentrations before and after pretreatment

F2 PAERIEEERAENEN

EBTTER MR AT/(ug L) S /(ug L) FBRE %
Cr 215.57 197.36 8.4
Ni 216.98 203.89 6.0
As 337.48 248.59 26.3
cd 3.84 3.12 18.7
Pb 4.79 2.05 57.2

Table 3. The value of COD under different reagent consumption were added to export water of MBR
% 3. MBR H OKMARE 257 & TH COD &

2455 H/mL 0 0.5 1 15 2 25

COD/(mg'L™") 1100 999 732 648 949 840
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2 PH i i HOp IORRE PERT 38, 70 MR TRAT 20088 1 IR TR BE Uk s, AN A S S LR EAT S TR S Bt 7
157K PH FEHIAE 4 A A NH

3.4. &% - RIEGC-M)BKA S RInRELENFERRPENIHENSE

N T I FE AR SR P AL B Ja AU & BARE,  DMRAETS /K2 5 W] LUSFR ARG BU MBR N a3 b2 5
IR FERE— 30 HY S A BOR AR B, SR SR (B3 - BT (GC-MS) I F 77 e AL B B J K RE AU T e BT
LU THTRR P o7 1 0 BRR A EEA VMR E 08, A Rk 1 prs.

K 2 [ MBR S i FKFRACBRRT S 52 OIS . R bekeds. IRIRMIN, ek
BRI AL U 4R - IREEEA SN 35 P ARME AR, A D WEALARER . T HRE 2R Bekede. MR RY B b LAT2E
VIO A BUE AR, e R, SRR SE AR N E IR SRR ) AR

SR EMAL T MBR PR KA A HLRR SRR S SR A TR, Fadk B 2k B A AR o i S AL
A DL IR PR 5 R LS R, R B 3 H 40N 10°~10" mol ™ -Les ™' [14], BRI SAUH S5 7 Fr o 5 2
AR B B A FOR R E, PTSEILE MR 2 AL RN FD o AROHEZE W R AR A S R RR R ot
R HE VAL B BRI T2k BB AENOR, HFedt B s PSR R S s K s 2R AT RE 7T, ATx
T LR IS R IEAE R AN C-H S RGBT, BB A WS R 5E &0 LA CO, M H,0.

KIr TRt AT WD B AR N o T A WA, A WU SR AN I S i A R AL S 2 2B BB SR U i
MEEE Y 53.84%, BERMIBTAT AR, Hag T ARG, BRI A s 2 A BOoR 5 MBR J
Eas s fr s MOR SmR AR TR AT AR K O3 s /K A BEASCR o AR i A B A DA E— 0 [ g o A AL AR BRI K 2 A AL
Wy, 3w DMEBUE A F AN R M. R M A BOR A B R B F A ML & BRI A, G
ZEREW], R R BB I s 15 KA ERCR

4. it 5EW
4.1. &ip
FEE E mEE A S R EAL B AR B 2B B B RS IR TR B, AR ELESE, BANESE

Table 4. The value of COD under different PH
# 4. I\ PH {ETH) COD #1&

pH 1 2 3 4 5 7
COD/(mg'L™") 647 742 1073 500 869 765
HHERE
I
<+
HEK FL R G IR
- —»
ot
FEL A0 IR B 2%

Figure 1. Processes of preparation hydroxyl
radical of reactive oxygen species

E 1. #EBHRECODMNHEIZRE
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BENEATYEE aRNERTOEE
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Figure 2. The changes in concentrations of organic matter before and after pretreatment

2. IEEIEBKPENISELL

SRV AISIER- . te4h, F25EE HEECOH)IE AT LG MK F RS, K3 D8I IR 36 FF B S50 B R 2K
HAARHHEBERIIR15]. BULHTFE COD B#K T 47%, #HEJE As. Cd. Pb LBRED 5N 26.3%. 18.7%-
57.2%.

FH e SR ABARAOAR vty VR P8 A 38 R DA — 2D BTSRRI S BUR Y, WBERIS . R RA LA
LA TR 5 R B AIG, AR A ME R AR IR R 23T Be S R BT E A BT R BN Gy TP 5 o R iR BE AL B COD 1) B fi 22 v
iK 70%, AU IR AL ER IS 1 R /K SR A AT SEIIE AR HE

PR HE B e VRS 270, Rl R B RV T AL 3 5 BETE PR S 20 AR A 10 J6. AR Ui IR B AL BB Iy
BT E AR 5 0. PR EARMOR AL B GE T A PE LR = A &, TR A T ANRER R =R A AL
JEAK R EG, XTI I AR AR 2 A IR I AL BB DR 1 Y, B B B AR A

4.2. BEiY

GBORIE 7 Bk S T P 75 T A

1) B BOMA R B hHE VR G505, X e SeREYRE B rh AR s PR A, LA e IE B AN
B, REEWLEERCR.

2) {£ MBR /KT, IR IE B e i A SO0 S ol 2B R 25 1) 3% S R At — 2 IR 7
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