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Startup and Steady Operation of Two Stage UASB-SBR New Process for

Treatment of Real Landfill Leachate of High Strength Ammonia- Nitrogen
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100124, China; 2. College of Architecture and Environment of Sichuan University, Chengdu 610065, China)

Abstract: Under the welk controlled experimental condiions, the bioogical treatabiliy of real municipal landfill leachate with high strength
nitrogen and high chemical oxygen demand ( COD) concentration using anoxid anaewbic upflow anaewbic sludge bed( UASB) - sequencing
batch reactor (SBR) combined process was conducted in laboratory. The results indicated: stable anoxid anaewbic UASB-SBR process
performance was developed during running continuously for five phase( 116 d) when feed COD concentration was range from 1237.2 mg L to
12 596. 8 mg L, effluent COD concentration was between 108. 4 mg L. and 528 26 mg L., and when the influent ammonia nitragen (NHj - N)
was changed from 155. 8 mg L to 1 298. 0 mg/L., the effluent NH, -N was varied from 0. 12 mgL to 4 1 mg L, i achieved high COD and
NH; -N removal efficiency. In this present study, i is noted that the anoxic UASBI has two signfficant effects: fistly, denitrification reaction
of high efficiency was conducted for SBR nitrified effluent recirculated by using the abundant organic matters in the raw leachate as catbon
source. Secondly, its removal COD was highly effected by anaewbic biodegradation. The effluert COD of anoxic UASB1 was biodegraded
futher in the anaewbic UASB2 and aercbic SBR, the maximum organic loading rates (OIR) (s COD) were 13.0, 2 09, 2 14 kg (m’+d),
respectively. In addition, the correlation between OLR with OLRrem and COD removal efficiency of three reactors was studied, relation
between nitogen loading rate (NIR) with NH,- N removal efficiency of SBR was tested by linear regression analysis, it was found that the
OILR of anoxic UASBI, anaewbic UASB2 and aerobic SBR increased linearly with OLRrem. As to SBR, the correlatbn was significant
between NLR (‘as N) with NIRrem. In addition, the OLR of three reactors shows second order exponential correlaton wih COD removal
efficiency. At last, when the water temperature of SBR ranged from 20. 7°C to 10. 3°C, and dissolved oxygen was controlled below 1. O mg/L,
the efficiencies of nitrification and denitrification were above 98. 5% and 97. 7% during the whole experimental running period, i achieved
advanced nirogen removal.
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Table 1 Operation paraneters of anoxi¢ anaerbic UASB-SBR
HRI/ h SBR
/d J1ed ! /% UASB1 UASB2 SBR SBR VERY 4 C
I 0~ 26 60 12 20
I 27~ 58 50 50 14 % 9 5 1/2 CH;0H 20.3~ 13.9
I 59- 4 45 100 16 2% 9 5 1/3 CH;0H 17.8~ 13.2
\Y 75~ 96 30 150 % 40 11 4 1/3 CH,0H 14.9 12.2
v 97~ 116 30 200 % 40 18 8 1/3 CH,0H 14. 8~ 10.9
1)
2 / UASB SBR (OILR) (NIR)?
Table 2 OLR and NLR of anoxiq/ anaerobic UASB- SBR biological system
OLR/ ke* (m*+d) ~ ! NLR/ kg* (m*+ d) = !
UASBI1 UASB2 SBR UASBI1 UASB2 SBR
I (n=15) 4.45%1.07 1.42%0. 62
M(n= 2) 5.8111.19 1.3940. 58 4.83%1.1 0.33%0. 12 0.17£0. 68 0.32%0. 14
M(n= 9 8.6710.74 1. 43%0. 69 3.490%1.2 0.447%0.03 0.25%0. 2 0.23%0. 4
V(n= 10) 9.24%1.63 1. 19%0. 43 3.10%06 0.63%0.07 0.40%0. 05 0.16%£0. 2
V(n=9 11.95%0.65 1. 6310. 46 1.297%0.85 0.91£0.22 0.55%0. 11 0.13%£0. 03
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Fig. 4  Corresponding relationship between bading rate with removal rate and removal efficiency
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