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Start up of two-stage up-flow anaerobic sludge blanket and
aerobic reactor in treating municipal landfill leachate
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Abstract A two stage up-flow anaerobic sludge blanket (UASB) -aerobic system was used to treat leachate
from a immature landfill. Different proportion effluent of this system was recycled to the first UASB where simul-
taneous denitrification and methanogenesis were carried out. Organic substance was further removed in the sec-
ond UASB and aerobic reactor accomplished residual COD removal and nitrification. Raw leachate was diluted
with tap water in different proportions and the influent was increased by five phases, high-rate removal of COD
was achieved when start up finished. When COD concentration was from 3000 mg/L to 15 000 mg/L,COD re-
When NH,’ -N concentration was from 250 mg/L to 1400 mg/
L,NH, -N removal efficiency was kept above 99% ,

moval efficiency can be maintained around 92% .
denitrification efficiency was nearly 100% , total nitrogen re-
moval efficiency was 70% ~80% when recycle ration was 300% .

Key words landfill leachate; two stage UASB; aerobic; simultaneous denitrification and methanogenesis;
start up
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E B FF 99. 6% (M4 2 ;Jeong Hoon Im %P1 R
UASB 5 S4B TZ , & H/KEHE UASB
R REREMR BN, RER MBS PEK
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K AER BRARHBE®R., K3~4 AfK
FRITF : COD 10 000 ~ 20 000 mg/L, & & 1000 ~
2000 mg/L,SS 500 ~ 1000 mg/L,pH {& 7 ~ 8 , B J&F
8000 ~ 11 000 mg CaCO,/L, ¥ BOD/COD A 7£ 0.5
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Fig.1 Flow diagram of two-stage UASB-aerobic system
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Table 1 Parameters variation during start-up of the system

W A BLA %28 M3 B4a45H
KRR (L/d) 11 11 5.5 5.5
# 7k COD(mg/L) 3000 ~ 3300 4100 ~ 4400 10 000 ~ 12 000 12 000 ~ 17 000
HEAKE B IR EE (mg/L) 250 ~ 350 380 ~520 820 ~920 1100 ~ 1400
BB E (S RS B IR L) (% ) 25 50 100 200
UASB1COD % #j (kg COD/m’ - d) 8.07 10. 96 15.29 16. 83
A1t B [E # UASB1 HRT(h) 9.27 9.27 18. 54 18. 54
# #[E # UASB1 HRT(h) 7.14 6.18 9.27 6.18
UASB2COD % (kg COD/m® - d) 2.18 3.22 3.39 6.56
Ait B [E # UASB2 HRT(h) 18 18 36 36
i+ & B # UASB2 HRT(h) 14.4 12 18 12
TR AR 5 (kg NH; -N/m’ - d) 0.22 0.33 0.32 0. 44
A BB F 3T A HRT(d) 1.36 1.36 2.73 2.73
4 E #4741 HRT(d) 1.09 0.9 1.36 0.9
HRBREFRL(%) 100 100 100 100
ERHBEIER, 75— 7T UASB finr i A T 6B 1 8 e BKERIREE -~ HKERERIE —— BAERE

B, Witk M 3000 mg/L FH R E B 17 000 mg/L
B, B4k UASB 7K 7 350 ~ 1200 mg/L, £ R HEMF
BHE, B R UASB 5 COD L BR#E W 53 85% LA
I, & F Jeng-Hoon Im 80% M &5 R, B4 B3 #
i COD EBEBREALION UL (BELIEN—
NEEEE, B COD ARENHERERRKSER

100
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R COD BEARBHAEDHA, XUWRIET B 3 EIAEEEREE
B NH, -N 7ESF 8P R 2 &= 6%, W NH, -N & Fig.3 Ammonia removal during the start up
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5 140001 s 2 REERAN, AR EEHARREHFKR, BAE
5 1000 % BEREEODUL. REMT.—HESMAL
S 6ooof ! 65 8 UASB [ KMo ENF N C LM ER, I EAE
2000 ey e L # 47 0 o 2 0 5 19 48 i, 7 40 COD/NH, -N
% 5 10 15 20 25 30 35 WA , B o (B 388 5% 35 R o 0 8 G T R W A8 A, e
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B2 %% COD EBMR T B R AV, R R T X M o
Fig.2 COD removal in the system SHEH, US4 5 BRI, B4 H0E545 BN
AW SE NH; -N.NO; -N.NO; -N ALt /8,
2.2 EMAEHR 4 0L, R it K S AL A 1100 me/L L | 4L

MERWOERBRME 3 Fin, £F 1 Anth T EWH &K B/EM, UASBL K BREKE KD
THERRBHAT S MEE FENBEAR, ERAKN 400 mg/LLUT, ATERGFRNE—-SHE,FA
ERBRE, RAE 0% L6, NB2 AFBIMKRE M KERKENN 200 mg/L L5, XRKKRHT
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Fig. 4 Variation of NH, -N_ NO, -N.NO, -N

in the system

AN MAEHMEER. B 4 PRATLIEH, 7
RN TR 7T MEERIEAL R, BRHE
TR & 1 For B A0 3 IN(E B8 47 R MR A AT 1B AT, T
BRBBPRERLRE, AW N EBET HELRME,
2.3 UASBl 1 E#{t 5@ COD B R

HF UASBl R G4 BHYRERR , BE/MHK
REFORLTS e 1E 84T, BT LA UASB1 hREH B
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ERRTLLNE 6 Bii, B 6 %[t 200% At
UASBl HIHMEMIEMMRE M ERUR. HE6
A RS FE RS ERAR P52 AL, ;X th y COD 7£ UASB1
PHRH—PRREETEESEH, B7ABITR
BE SR EBRER, &R EEE KR R EH
BRI K, W EFRE FREAZEE DR E
BRERMBEER N, 7E B Oy 200% B SR EBRE
BEETO% LA, HE 27 LAF & B 3§ H ¥ KxT
UASB1 & COD 3= &3 B B M & &, UASB1 # COD
R R{ARR AR ERER 30% ~40% 383 L
W 5E MIie T B ] M A UASB1 REBT R4ET KR
AL S P BbE  p, FHlE i B 2 FA W RN BT T
FE/ COD I LAfB S, FEE NO, -N fafaf iy 3% K, SO
LA F B COD 57 L2 BT fl FH 89 COD By HhE R B
B, AT OAh R B R e R R KA. W
Rit—EWAKEREAELRREREHF—-ERE,
XEERREFHER TIEX, gk COD/N 5.0
LA, B N3] 350% BB R S 2 .
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Fig. 5 Denitrification rate and efficiency under
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Fig. 7 TN variation and removal efficiency

during the start up

¥Z—, M VFA 5 pH HERABAEHENRXR, TLLGE
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sk pH {EFE 7.15 B B3R 7T LUK VFA B3R R 4F
Mo %I 7E 400 mg/L LT B8 HEBAMRBRE
H LAY pH {HAF ML, AT AE ) 2 4 UASB K pH fH
#HET.SUL , BEAHN pH HOBBEERKE W,
HARNBERBAHEFRAEEAGET, TR
AR ER .
REGFEM P EE AR, A6 8 1 H 5
BR,REHE ViR ER R, ISRIIEL
SV% IR R #E 40% LT, 35 Je ¥k B 4000 ~ 6000


http://www.cqvip.com

D000 http://www.cqvip.com]

92 AESRRABEEARS B & 57 %
o I e A 0.44 kg NH, -N/m’ « d B}, S B £ B R AT ik 99% U
85 b, HAEE/NTF 10 mg/L,
z 89 (3) 474 i K [F W B UASB1 =, 76 [ % H M
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Fig. 8 pH variation in the system
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FATRE /1R 58 , J3 338 ] UASB1 COD fi 77 M 8. 07
L F3] 16.83 kg COD/m’ - d, UASB2 COD fi Fif M
2.18 F+%]6.56 kg COD/m’® - d, 37k COD ¥ B M
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24P F B IR B R 4L K COD 4E 576 1000 mg/
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