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KPR COD JLFELEENR—K UASB M RBLRBEHF A, A/O BB E B RMALRELL. &£ A/OBH
ABBIMLYTF 1g/L COD REKEM LK ZBMAEN B FEEERERMLSE, B TRMWESERBEHBE,
AT WALBTNREME, f pH HERE—IMUEREEMNTEE, TE AR EMERML, EHSARREH R
BB 20% B E 87%, RAEKEREREKEN 0.01 /L 4, EAM ZH BB KRB Bk BT H
2% EF 99.6% .
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BRI B R B A LR, A E. BRI ERAEN S, FEFEI FERE. —REH
HRREMB TR, —RRANELTERERE, AERRLAAME;, = —EYLE)E HAKPH
— B Y R A R R B R LR, ERKREREN. AWM THSERLENE S SR
FHXHEZREER. MRESPVYHRERERZNEAT, NMESAEAZRE. EL2KEEY
WAL ABMGFIEET, ERTEENLF2FER . ETIEA TIN ZBREX 70% ~80% #y L H
PR, ERRMES KB HAKKE p(COD) N 2~4.5g/L, p(NH;-N) K 1.2~1.8g/L. TARE R K
p(COD) N 4.3 /L AR, KBARBRIKEH 2.8 ¢/L, SRMESANKBMLER T EAN EHRE
B R4k A R -SBR-IB & I - AL R B T2 BB B AH T RE MR, LEBR
RAF, SR T 2 B S 40 Ak T AL B K K3 A 1 A B A A

B ELRETEREYN, SRR RHELTE o(COD)/p(TKN) N 4.0, EH IS BB LD
AR R ENBRER R @H BN AR BRI, WAL R WA E 40% 19 BIE, BT A SE BB
AN R B ER G EEEMEEEREX.
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R FAKBRE R TEH SN ERREES, KRB TR ER. 2B R
UASB 5 A/O(BRE/FE)AESAETE. HH A/O H/KEIFRE] UASBL H11E A B Tk, b FE K A /Y I
WEAESHASRAMAFKFHEVBRESRTREL. B, b5 RERE A/O TEREE, K5
RHTHESASHERERIFITRML. FYE SENHEAKRIEE UASBL PR, A/O

ZEEHTEANML. TERBENE L iR, ZRAGERNRRZATHA T E R BB . UASBI(—
%% UASB)5 UASB2(— % UASB)H A XA FI A 4.25L M 8.25L. AJOTLZHMAERER A ISL, F
AR 10 MEE, F1BENREX. BH UASB RABRIMREY FXEHKNRE.
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Fig.1 Flow diagram of the two-stage UASB-aerobic system
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B 1MBEERIMIRIEMFL T ALE p(C)/ p(N)BMIE . FTEAERE EFF ILH K IRA K %S 8
W. B2 BEREE A/O MFE A BB INERIEZ /5 428 R FE K IR A B I

BATR EEERTRET. A/VONBRRERAYRBSVREESH, URIERESRTHEBELTH
MUEEZA. A/O MR E B ERMPEEH, UEEEERE 24~29C. ARSI BPFREEERFE LR
E3~5g/L, WBERE.

BT %M . BR UASB+A/O RKiE17 60 d, ity 3 L/d. RELIEKEHZE UASBL §9 B F A
200%, T _UTHISIREIFR A 100% . A/O MiEE 24~29 C,pHHE 5.8~8(HFi#/K pHEN 8 £F;
HK pHIESE 1 BB R 5.8~6.5;58 2 BBt h 7~8); o(DO)Y A (INEE 2 B FF4H)0.5~3 (&5 — 18 ) mg/L;
R HAEY LA B AR R R FIBCHEIE X HEVE . UASBL 5 UASBR2 B E A HIEHIE 32 TMISCT. RHERE
T B A R B B W (raw); UASBY #K Bl B 5B W 5 A 3 KB TR & W (mix); UASBI K
(Ule); UASB2 Hi7K(U2e); A/O LZHBREX (AL); #FE MM AE 1 ZE (02~010).

1.2 R R TT %

KB ARG IR INR 1 Prm, B pHIE A 8~8.4.
®1 BERKRER
Table 1 The water quality index of leachate mg/L

15 p(COD) p(NH; -N) ES) o{TP) p(TN)  p(NO; -N) p(NO; -N) HE
JEE  4000~4500 2400~2900 2500~3000 9~15 2500~3330 0.5~15 0.5~8 13000~ 14 000
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COD:COD HR#EMEMN; AR - HRAFEES:; UMHERA. N-(1-FE)-Z-BEER HRE
R BEEMYE; ClI7.S027: BF A, R H Metrohm 761 compact IC; N,O: SAHE %, ¥ H
Aglient 6890N network GC system; DO.pH. & B % FI £ & (WTW DO 330i, WTW pH 330i).

2 ABRER5ITR

2.1 REHE

R IEHIT T 60 d, ZF RSN INBRIE AT L0 HE B A8 D8R (40 d, B 2 o A B Br) 5NN TR 5 4b 3 ot
BER Q04 E 2 CRRZMNE. RPBERPANYRBREMRETEME BEARERESR
BITE, ERE Y HALE. BEANERERESERLEMESMERS.

M 2 BFR, FERT 40 d R B MBIER, REHK p(COD)E3.0g/LUT, FHE2.2¢/L AR ES
40 d B 7E A/O B BR A B (A B B2 F 1.0 g/L o (COD) M LK ZBRBAHE Ky e TR R R 1k,
BB A/O B5EH AR o(COD)EE 2.9 g/L AR, MRS H/KIBIE2.9g/LER. FHEK p(COD)EXK,
—FERENBNRENEE, H—FERENRNE A/O REW ABPRERE, RERWLE, BT RH
Abre e KRB, AN T T AL BT IR B,  pH HERE— MG ENTEHE, TATRENERE
Wik, FAETKEMEHSE, MEMSAHLKEI o(COD). K2 F BE p(COD)H A BAEHFARERE
R— AR RR B Z BT, RELE A RAN W AR R I B I, H B K p(COD)
%, Z S HLEB B EE, 2 MKRENRKR, REZB W, BKKEEL, FiHK o(COD)HFT &
B—HEURENREWA=EHEHSETEREAW T, AT o(COD)H#EM.

2.1.1 ARHMBERMRARERE ST

R 3 Bk RERIK p(COD) K 4.0~4.5 g/L, UASBL i# K FiFr A i KEI R MBEER, »
2.0~3.2 g/L, UASB1 H7K p(COD)A 1.8~3.0g/L, UASB2 7K p(COD)# 1.5~2.1¢g/L. —# UASB
17K o(COD)BEETF A/O M EE p(COD), EEREHEFEARLHSERBIEE N 300~ 600 mg/L,
FIA, FE R KM SR RERE R 400~600 mg/ L) 158 B R B GLE B, LK T shE BRI
WARREWRE, R R A COD HEME (R E o (COD) K H HLJ5 HAR M T B WA 25 F M il 5 iy %1,
# A/O 1 o(COD)E T UASB Hi7K p(COD). #FEbi#KFHK o(COD)HERK, COD JLF £ 1E
AR RBEGF A, REHK p(COD) K 1.3~2.5¢/L, R 2.5¢/L #J COD EART £k, REX T
COD W B EBRFEN 41% ~70% .

—— raw = uash2 #FK
6.0 —+uash2 117K -e- A/0 #K
= sob ~ REMK

o
)
= 40 =
= =)
= 30 o)
2 &)
o 20 <
O Q
z 10 A
00 10 20 30 40 50 60
t/d
B2 BRI B COD M RERE O B3 REEMHE COD RERIENR
Fig.2 Variation of COD in the system of the Fig.3 Variation of COD in the system

mature landifill leachate

FYi#K o(COD) (FIMEMRRY) S p(NH,-N)Z HH 0.7 24, 5 RIS I AR g K 7 AR,
R s 4 TR A7 AR R AR 1B A WL 4D S BB B T AR R 4R K COD ey, B 57 B 2 Bl 2 4% 1o DA T 5 B0
HHREZ. RIMMBEN REN AN ZHNELAERLE 4. YHEKERAREREN2.7-3.0¢/L
B, K B EBRERE N 230 mg/L, R EBREH Z AT E B IR IT Y 99 % FERE] 92% . HKHIL
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WAREEWEEN 470 mg/L, TMHSEE R E N 800 mg/L, THERHE AR ERZN N 379 A4, KA &R
i h 2Bk,

— AN, ERREREE RS RERREEA G TAN T ERREMRASY HHEEN. 0(DO)
KF 1.7 mg/L i, R E R AL EEEE, h2BHMAL, Y o(DOVMET 1.7 mg/L B FF 46 H LR R L
FHBE, KT 0.7 mg/L B, ERRRIEA BREHT 65% ).

EY R WA EEG YU N BT, Br A BRIE A 3 26 MR IR R 5 KB A PRk IR 7
FRBHTHREASEFRRMEAAYI, RNEE* AL T EFE M E, SO MR R R REEE, [t E
HABERFPHESREABRFEERBEARE, SEHSEARE SWEFIMRERBRERRK. WES5Z
SR E R, MERT S, 75 UASBL FHEIMESRMMASARA, W KN BB
T B HLBRIER R R .

BB WA S BE (U CaCOs 1) A4 14 g/L, R ER 1 g NHy -N LT EIHFE 7.14 g CaCO; B
BT ES, NH N ZeWMUFTENRERE. NESTUEH, £A/O B ABTIHE (TER
HCO; ! B¥) R 1280 mg/L, BRI £ — A WE, (ENBEE, FE 1A K BUE R ZE 8T,
ABREILEREILFEER. I TRENRZSERMUARHRE, #—SEEHLERZEET A,
BRANEREREF 92%.
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Fig.4 Variation of nitrogen in the system Fig.5 Variation of alkalinity in the system

2.1.2 BMBREEMRBRSE RSN

HA/OME ABEERMMALT 1.0g/L p(COD)MTKZBRM, I ARBHFTFENRE. R4
MR EHRMEARELE 6. REERMERATRIEEN2.7~3.0 /L, XEMTERE TTRE W H %
YR IEYE, B RES pH &M T . 5 UASBL H/KMERREREMRMKR T4 700~ 900 mg/L, X2
HMTHFEBHKEROFEERERYN, MAREYVNRRBER. ERERERNSTEREERE.
BT ERGRHEEHBEER, A/ORNEFHHKPERATEERE RE 150~270 mg/L. FFEF
EEEEML, 28— SRBE. REZVMHEREEFHEMSATNHEISA, EFEME | H(HREER)
RS ER. FEMEKP - ERE UASBL, RHEAEZHRIMSA AR, REFTREHKER
IR B E /T 20mg/L. HKESAREEREERAE200mg/LUT, TAHSAFEEREN1.1~1.2¢/L.
THARBEBENT5% ~95%, FHH 87% .

A EEARGRER . — T EREAE ABRMR T RMEEFERE, ERREARS. RELmEX
B, AN T AL TR R BUE, fF pH AR ENR G ENEE, A A B8 8.2 BB TGEHESE 8
), BEALFESE 8 4R, N PR T B & X R G MM ; i FA 2 %I ZEM % NOB i A& AOB f3 75 H
W, ARIER E B ERHEL. B—F, FER MK S D EMER COD, B o 1E 8 E B 1E 8 B R
SR R BRIEG A, T A FERE COD BA LT AR, AN RAEESERRES, X
WALERET RFMER SN, EEHAES FHELRYE FR e TREL KRR —%& UASB F, t
FT —% UASB THIBIR, 3 TR UASB T894k, AT —%K UASB 184 T K EMRE, 7
LIANFESEEE A/O R LT MBI, B2 EEMHBE . TENBEMNEE pH R FIEEmMAME
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A/O MR E A AL SR LI 7. FEALBY BOUEFERE, BUE AW TR, YA LSRG, BR pHEASE
BETHFALE. NEBXELE FBEANTFHEARERE N 2.8 ¢/L, IXEZALTHALTE
THEEME 19.992 g/L(LL CaCO5 it), MRAKBE A 13~14 /L. FIUMBERHT RN EEL, BERS
GEMEAEEARNEMESERMBE. ERERKPRMEBE, BNEBRER, NEF ELEEBRE
H BMEAEIZTENERAMBERERE A/O 1T, £ A BRI K ZBRHENBRIE, RIEE A B
RORBUFERENBE. ABRERH, EHAEREEE 0.4g/LEAHHER A .
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Fig.6 Vriation of nitrogen in the system of Fig.7 Variation of alkalinity in the system
the late landfill leachate
3 ik

1) X PRSI B ER, A LRK, AR HK p(COD) N 4.3 g/LEH, #KERAKRBKE RN
2.8g/L, REHIK o(COD)H 2.4 ¢/ L, BIU MR COD SERAZ UK 0.7. UHKERARBEWKRE R 2.7~
3g/LES, HAKERTREKERN 0.23 ¢/L, ERM HBRZFE i Z Al 4072 BB BB AT 99 % B K B M AT
92%.

2) HTFBREARRSBR WA, Fof R4 R T H R S, B TRER B X &R
WALAHIR, AR R B RRMK. % UASBl PHLEMSAMBEAR R, HAKN AR THILR
TEFIFH G A L

3) £ A/O Wi A BRSBTS, RS K BABUE, SR 4h TR L PTIHAB R BB, 18 pH fH 4
RE-THEGENEE, TESEARRERGETFH N 7% . R SMITBREAMARY, BIH
e R FE T B R T R LR AT, REL KB ARBRKE RF 0.01 g/L 2%, BRAMER
EREH 99.6%.

4) BRRGEHKEHA EBRBRENREREN N 10 mg/L M1 8 mg/L AR, RRAREKRE N 3.0g/L
Eh. BREBEWS SBMEERES BAMELRK, AEERRFRAEB S, £REIMIBHMHERLT,
REMKBRBRELE 1.2 mg/L, MBI TEN S BIMHFREXWAATANDMERAY K. HE
EEfER—HE A RERER N BMEEN A/O RN BHEKXERES(HREL); 5—FEREHMEY
Y KR A E RN 1/10 28, REMEYHBERED, HREEFRTTRENS, BRE TR
WAL FRRR .
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Effect of Carbon Source on the Short-cut Nitrification
of the Mature Municipal Landfill Leachate

WU Li-na, PENG Yong-zhen, WANG Shu-ying, ZHANG Shu-jun, LUO Meng
(College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: A system consisted of two-stage UASB-Anoxic/Oxic reactor( A/Q) was used to study the short-cut
nitrification of the mature municipal landfill leachate with low COD and high ammonia concentration. The
COD concentration of influent leachate was 4.3 g/L, and the ammonia concentration of influent leachate was
2.8 g/L, so the ratio of C/N was only 1.5. The uasbl methane production and the denitrification happened
at the same time. The concentration of uasbl effluent COD was removed further in the uasb 2. Then
nitrification took place in the A/O reactor. The results of the experiment showed as follows: First of all,
when we did not add up carbon source to the system, the COD was used as carbon source of denitrification by
the first UASB. It was short of carbon source of denitrification in the A/O reactor. Then, when we added up
carbon source to the first shelve of A/Q system to advance the denitrification, because the denitrification can
produce alkalinity, which can complement alkalinity by nitrification consumed, and maintained pH at a
suitable scope. By this way, we successfully achieved an stable short-cut nitrification. Short-cut nitrification
with 87% of nitrite accumulation efficiency took place. But when we did not add up carbon source to the
system, the nitrite accumulation of rate was only 20% . The ammonia concentration of effluent leachate was
10 mg/L. The ammonia removal efficience was 99.6% . But when we did not add up carbon source to the

system, the ammonia removal efficience was 92% .

Key words: nitrogen removal; landfill leachate; short-cut nitrification; carbon source
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