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M OB RA“FWHRUASB-A/O AL EL” REAHHFERE COD 5 NH,* -N ¥4 R RS AAK. &
UASBI 4 S SLFI B AL 5 7 PO K B, K COD % UASB2 ##t —$ . £ A0 KA B 2B A L
COD 5 NH, " -N #y#1 & # .. #& UASB1 5 UASB2 ## A COD (B EHH 4 12.5 kg/(m’ + d) 5 8.5 kg/
(m* «d). %4k UASB % & S ol 7 RAFH 4 1. UASBI £ 30 THAKR % 5 0.28 m’/kg COD, A fh
4 M AtE 2 ,CH, N, ,CO, ff 5ty b Bl 2 Bl 3 63% ~T73% , 25% ~35% ,2% . UASB2 £ 35 CHy R ks
0. 40 m’/kg COD,CH, ,CO, Ff 15 t .1 9 51 % 98% ,2%. # 1t JL F 100% th i B AL NH,* -N LT 54 %
B,BANH," -NEZRAHH0.68 kg/(m’ - d). ERAEATHBRBFHAN £ HBA.
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Biological treatment of municipal landfill leachate
ZHANG Shu-jun', PENG Yong-zhen', ZHENG Shu-wen', ZENG Wei' , Zhou-li’

(1. Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering, Béijing University of Technology,
Beijing 100022, €China; 2. School of Municipal and Environmental, Qingdao Technological University, Qingdao 266033, China)

Abstract; A two-stage UASB — A/0 system was introduced to treat a leachate containing high organics and
ammonia from an immature landfill site. The simultaneous denitrification and methanogenesis were successfully
carried out in UASBI and the effluent COD was further removed in UASB2. The biodegradation of residual or-
ganic substance and nitrification took place in the A/O reactor, The maximum organic rémova.l rates in UASB1
and UASB2 were 12.5 and 8.5 kg/(m’ - d), respectlvely The subsequent nitrification was improved signifi-
cantly due to the lower influent COD from the two-stage UASB. The gas production rate in UASB1 was 0. 28

m’/kg COD at 30 C. The composition of biogas CH,, N, and CO, was relatively constant, accounting for
63% ~73% , 25% ~35% , and about 2% , respectively. The gas ;;mduction rate in UASB2 was 0. 40 m’/kg
at 35 °C and the composition of boigas CH, and CO, was also relatively constant at 98% and 2% , respective-
ly. The maximum NH,* - N removal rate was 0. 68 kg/(m’ - d) and NH,* - N removal efficiency was nearly
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100% by complete short-cut nitrification in the aerobic reactor. Biological nitrogen removal for leachate with

high-strength ammonia was realized economically and effectively.
Key words; landfill leachate; simultaneous methanogenesis and denitrification; short-cut nitrification and

denitrification ; hiological nitrogen removal
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ARR T BB RS £ BRI, B
REARE SHEMERGET LR EHRB B
AN SER". “FR UASB - A0 REH
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1 MR EF &

RIERGWE 1, IF%K UASB 5 A/0 [h 8%
A FBBEMBA KRR RGBS LLE 4K
W% UASBI UASB2 A/0 2 i 28, KA WA R4
Fk 4.25 8.25 15 L. 3SR 88 BT K43 A 10 4
BEF-TRELRUEFSENIRER. WH
UASB [z 8% R FTRUIR IR a7 =X il S RLIRBE
UASB1 5 UASB2 f)iRBE4 A48 7E 30 35 °C 474
RMNARTEEIR T2 RER ISR R BRLIS R
B H R R UASB RN #%. A0 R EREEFH
SIS VRER B AL B A: 15 15K IS HES Ve RO 28, i
BRABEBRR AR AR RREEg A M1
W, EZR TR %S UWBKE: COD 7 000 ~
25 000 mg/L;BOD, 3 500 ~ 14 000 mg/L; NH,* - N
1 250 ~2 450 mg/L; SS 3 000 ~4 000 mg/L ;i 8 000

~11 000 mg/L; TP 9 ~15 mg/L; pH 7.2 ~7.9.
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AR WE], AL F K & K COD . i K B i
b AP RS COD £ERE MK 1. UASBI j#
KRFBEBRSAGH KER1:1, 1:2, 1:3,
1:3. 5% b FIR AW B FERIR/KHH COD &
AAT A, BRI SE AR ITHERT IR
COD. }E R M %K COD, e R EBRE R
BTG IRAEH NO,” - N (LSRR EF A, A
HERX K COD B4 T A YRR, X A H AR
MEREH R E T AR KRG, S RRUEF
A X ik B B STk

x1 REBETRENAXSBHY

ki »(COD) Ul OLR U2 OLR A/0 OLR - ERRE/ %

(L-d-!) (mg-L') kg (m*+d)”" kgo(m*+d)”!' kg:-(m*-d)7' g w A0 R
10.0 3000 71 23 0.6 3% 2 4l %
10,0 4 000 9.4 26 0.6 8 58 41 90
5.5 10 000 13.0 37 0.4 48 65 25 93
55 12 000 15.3 3.7 0.4 40 67 19 93
5.5 12 000 15.3 5.8 0.8 3 64 29 93
5.5 12 000 15.3 6.6 1.1 2 63 29 93
5.5 12 500 16.2 6.1 11 25 38 20 87
5.5 12 500 16.2 6.3 2.7 20 2 39 87

RGixt COD ) £Bx WE 2. UASBI i ik
COD 5538 Bb ¥k LU LA K08 BE A R AR, & /K [
WmREMAE YRR EERNE R REHKE
VLA RTZESTIRE, H/K COD [RERE R R H 2
5 , PRIFE 800 ~ 1 400 mg/L, B ARHY COD HA |-
MET A YIREAR.

A70 RPLARHNETTHRMAWT NH, * - N 7§
P T5 VR B EE | K [E o 4 51k 0. 20
~0.69 kg/(m’ - d), 100% ~125% F1125% ~

350%. [FRBUBW A NH, * - N FRRYEEE R 1250 ~
2450 mg/L, XHEHRRIREER pH TR M
S a5 R (B UASBI H/K# NH,* - N
FEB vk B FERE] T 300 ~ 600 mg/L, X R H T
7K 51 L B 7 RV P LAY , AN R A P M ARV .
T ER 5 TR 2 — R R VE A, A0 [UBE 8% Y
BEK NH,* — N JREIKRBE R4 150 ~ 400 mg/L. 0
P 3 B, 75 NH, * - N fi %% 0. 20 ~0. 69 kg/
(m’-d), NH," -NHERREN.5%%4H, R
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TR, % 3T AR NS AR SO 8 IRV A AL AR IR BT ST - 939,

ik NH,” - N FERE <15 mg/L. #id$#
%l DO FA .pH S 4ER M, 72 3 A A BB
ST ILE 100% W E R ML S5 Rk, K
NOa " -N )ﬁ%ﬂﬂfﬁﬂ: 10 mg/L, {_E_'. Noz- -N ﬁ
EYRBE N 90 ~400 me/ L. i@ B RIERM, LT-5E
2H2RRMAL S K iR LS XA AR
Brh SRR B T R HERE .
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15000 |

12 000

9000
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W T 20 me/L, B LA, A B EHLE TIN
FEHNH, " - N. E4 28, EHKERLL . 5R
BIM A5 >2 11 6, REH S THLA TIN 1
EBr#N 80% ~92% . TIN (B a] LLE =
(1) A7 E. X AR TIN LR R85 Fir &b
SEMIRYILS UASBL LA R A/0 R M #8MBRE X
dh5Z 4 i iS4k, 75 UASBL hiess e 4T 0
WMRENEBERE P THERZEMEAN
B2 5 R A WP R RS AL BB IR .
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NH,* - N REREARE.
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FERR B [B] UASB1 M#E 41 K& COD %
Bl ar B2 | 71 2. UASBI B K AIE S 8
WAEF L AKREA . EWRE KPR NO,” -N
JREMRE A 100 ~ 400 mg/L, B HKHH NO,”
- NRERET 3 mg/L. G55 3KH, UASBL B
K NO,” -N %% 1.6 kg/(m® - d) , 7 UASBI
R T RIS RS =B R

5 451 T UASBl RE =S &8, UASBI j=
ERNEYSKEEHFRSASAR. A TFEREY
Ky pH #8.3~9.0,3-H7 UASBl HEETH
REYRE NO,” - N WL, {18 UASB] iy
pH BN 8.2 ~8.7. XHM pH HE K
UASBI it % CO, MR B EMRIE, B &
HCO,", CO,*", CO, RRBWEN 1% £ H. |
WHAKPHNO, ™ -N HBEME K, EWIPESH
i B LI AR B . 7F UASBI A E S [
WP NO,” -NWEELIK NO,” -N KKk
FAER COD —EMERXRERNT.
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B, 7630 CH 1 mol S AT N 24.86 L. %
30 T 1gNO, ~ - N LM B, BT
FetE BB S AT 4 0.88 L/g NO,” ~N.NO, -N
LT R/ COD N
1.71/(1 - 1.42Y,) =5.14 g/g NO,” -N,
Y, (RELES=3R) =0.47g VSS/g COD',

MRYE LS TR, 76 30 CHH#E 1 gCOD iF
R NO,” - N Fr=t: A SN 173 mL, 7E7=
Fbe R, BBt B9 COD M & 2 64 g/mol
CH,'™ £ 30 °C B 2 7=% % 388 ml/g COD. A]
DA, FEMR 1 gCOD 7= i B SRR A5 1 gCOD
FifE NO, ™ - N ML BRIE T = A B AR
%% 388 - 173 =215 ml S {&/g COD.

WME S FiR: YA PLAFZ OLR T 13 kg
COD/(m’ - d) ,UASBI HSF=S B P L BhE
OLR HY# 55 M #E785. 24 OLR 7£ 13 ~ 16. 5 kg COD/
(m® - d) B, EE RS GBI, AESESH
SR B R L ERESNER, AP
b5 SUAHAL R [ BETH#E 1 gCOD, B 5 A7
HEBEHEMEN 215 ml, X— T AR LR
5, FIsHEHZE UASBI R AEILIE 3T,

UASBI H47k B4 8 COD 7£ UASB2 3@ i
FER BBk BT UASB2 f iy pH B F 8.2, i
€O, A4 HCO, ™ .CO,*" .CO, WM 1% £HK %
UASB2 By7=S A T 5 LR T 97% . TR R %
H1,UASB2 ) H ber=B B & A LA B0 SR R T 2R
eI, FEABFIT A 35 CHt Ry COD K&K
400 ml CH,/g COD.

2.3 A0 RMBRHTLS KM E

CA/O R AR EEI A 10 MEE, B
BERENSBENREX. ARBRFH
NO,” -N #1 NO, ~ - N A& X #4T R AH1L. B
6 BH T & 4 JLF 100% BB RS 1L 5 Rtk
B ,TIN\NH,* =N ,NO,” -N ,NO,” - NfE &%

1800 ¢~
1500 —— NH*-N
—#— NO-N
~ 1200
-l ‘ —&—NO-N
g 900 —a— TIN
g
= 600
300

O ow Ui Ul U2ee O-1 03 0.5 0.7 0.9 010
B
raw,Ul —i,Ul —e,U2 - e 4} 51375 JBik .UASB] 57k UASB1 (&t
7K UASB2 7K ;0 - n BRFERMNTRBE

6 mRmLE RN

AR L. ZEARIG R, JLF 100% &R AH
5 AR T 3 A I8 5 il o B
BN A, B T SR 2R mer S E.
l‘lX3 /f\ﬁ W;NH4* -N £%$‘N02_ -N gﬂ:{
% . 7£ UASB] # NO,” - N W XBRBIH4ERFE
100% %£4.NO,” -N WHBEREEREBY—H
f&F 10 mg/L. R A D sr b B
RSB, Badn] AT AL BT/ OB IR , X %t
BB N RB BRI HEEE.
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1)“B4 UASB - A/0 RE" R—PEF T
BIIR T AR TS R B IR AL T T. . UASBL A E R
IR B P BE 1 Y 3 T B 4 4 B T A0 e
AL HERA T RAMEIYR R XK.

2)XFPISRALH R EARRLTRTR
REMBRE, B A# K G ERNANYE
Stk AR AHAL B BR IR R F. T [ 3 i KR SRR
iy iy Xk Ll 0k & W N
B FA XTAE Y AT BE Al VE A

3)A/0 2V 2% B i 8 B 7 B0 3 95 R Y [R) B
H—HRE T R BREBER, HIHILAE R
B B S 4. BET 100% B9 NH, © - N XER%E
JLF 100% i) SE 2 R AL 52 B

5% X .
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