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u=wD Q@=Q@ QO QwDm =Q sHL OL=w QO R=ow}@ O}rwD MQv C=Q}}eD Q=Owtv xm|DQwY QO
?}W u=ty xm =Q R=ow}@ x@ xOWhPL COD p}O@D?} Q[ u=wD|t 'OwW sUQ hPL
0 4 Q@=Q@ ?} Q[ u}= '9 pmW T=U=Q@ "OQw; CUOx@ 'CU= xOWxO=O VR=Q@ \N
Q=Okt =@ xU}=kt p@=k xm O};|t CUOx@ xOWhPL SCOD sQowr}m Q@ ?amtQDt

[16]"CU= xOWhPL COD sQowr}m Q@ ?amtQDt 0 5 |twta

147



"""|
x}iY

DQO
O}Q@

}y|
R=wy

|@
QwDm

=QO
Qmrt

a|
UQQ

@

=yCWwv=B
1. �ltered chemical oxygen demand
2. chemical oxygen demand
3. up-
ow anaerobic sludge blanket
4. anaerobic hybrid reactor
5. anaerobic �lter
6. biomass
7. CO2 stripper
8. suspended solids
9. volatile suspended solids
10. speci�c elimination capacityof biomass
11. solid loading rate
12. elimination capacity

�References� `@=vt
1. Safari, E. \In-situ treatment of municipal solid waste

land�ll leachate", Doctoral Dissertation, University of
Tehran (In persain)(1382).

2. Borzacconi, L.; Ottonello, G.; Castello, E.; Pelaez, H.;
Gazzola, A. and Vinas, M. \Denitri�cation in a car-
bon and nitrogen removal system for leachate treatment:
Performance of a up
ow sludge blanket (USB) reactor",
Wat. Sci. Tech., 40(8), pp. 145-151 (1999).

3. Mehmood, M.K.; Adetutu, E.; Nedwell, D.B. and Ball,
A.S. \In situ microbial treatment of land�ll leachate us-
ing aerated lagoons", Bioresource Technology, 100(10),
pp. 2741-2744 (2009).

4. Kjeldsen, P.; Barlaz, M.A.; Rooker, A.P.; Baun, A.;
Ledin, A. and Christensen, T.H. \Present and long-term
composition of MSW land�ll leachate: A review", Criti-
cal Reviews in Environmental Sci. and Tech., 32(4), pp.
297-336 (2002).

5. Sarafrazi-Ardakani, M.R. \Treatment of municipal solid
waste land�ll leachate using a serial aerobicanaerobic -
aerobic system", Master's Dissertation, Tarbiat Modares
University (In persain)(1379).

6. Kheradmand, S.; Karimi-Jashni, A. and Monajjemi, P.
\Anaerobic treatment of municipal solid waste land�ll
leachate, a case study: Shiraz solid waste land�ll", Water
and Waste Water, 20(4), pp. 82-90 (In persain)(1388).

7. Takdastan, A.; Pazoki, M. and Nejadi, A. \Quantita-
tive and Qualitative assessment of current methods for
solid waste disposal in Iran and selecting the best meth-
ods for municipal solid waste management", the 1st con-

ference of environmental systems planning and manage-
ment, Tehran (In persain)(1386).

8. Renou, S.; Givaudan, J.G.; Poulain, S.; Dirassouyan, F.
and Moulin, P. \Land�ll leachate treatment: Review and
opportunity", Hazardous Material, 150(3), pp. 468-493
(2008).

9. Elmitwalli, T.A.; Oahn, K.L.T.; Zeeman, G. and Let-
tinga, G. \Treatment of domestic sewage in a two-step
anaerobic �lter/anaerobic hybrid system at low temper-
ature", Water Research, 36(9), pp. 2225-2232 (2002).

10. Tchobanoglous, G.; Burton, F.L. and Stensel, H.D.,
Wastewater Engineering: Treatment and Reuse, 4th ed.,
Metcalf & Eddy Inc., Mc-Graw Hill Companies Inc.
(2003).

11. Shin, H.S.; Han, S.K.; Song, Y.C. and Lee, C.Y. \Per-
formance of UASB reactor treating leachate from aci-
dogenic fermenter in the two-phase anaerobic digestion
of food waste", Water Research, 35(14), pp. 3441-3447
(2001).

12. Tilche, A. and Vieira, S.M.M. \Discussion report on re-
actor design on anaerobic �lters and sludge bed rectors",
Wat. Sci. Tech., 34(8), pp. 193-206 (1991).

13. Young, J.C. \Factors a�ecting the design and perfor-
mance of up
ow anaerobic �lters", Wat. Sci. Tech.,
24(8), pp. 133-155 (1991).

14. Wu, W.M.; Bhatnagar, L. and Zeikus, G. \Performance
of anaerobic granules for degradation of pentachlorophe-
nol", Applied and Environmental Microbiology, 59(2),
pp. 389-397 (1993).

15. Calli, B.; Mertoglu, B.; Roest, K. and Inanc, B. \Com-
parison of long-term performances and �nal micro-
bial compositions of anaerobic reactors treating land-
�ll leachate", Bioresource Technology, 97(4), pp. 641-647
(2006).

16. Malina, J.F. and Pohland, F.G. \Design of anaerobic
processes for the treatment of industrial and municipal
wastewaters", 1st ed., CRC Press (1992).

17. Mohan, S.V.; Babu, V.L.; Bhaskar, Y.V. and Sarma,
P.N. \In
uence of recirculation on the performance of
anaerobic sequencing batch bio�lm reactor (AnSBBR)
treating hypersaline composite chemical wastewater",
Bioresource Technology, 98, pp. 1373-1379 (2007).

18. APHA, AWWA, WEF, Standard Methods for the Ex-
amination of Water and Wastewater, 21th ed., APHA
(2000).

148



PERFORMANCE OF AN ANAEROBIC HYBRID REACTOR TREATING 
MUNICIPAL SOLID WASTE LEACHATE 

M. Mohtadi  
Department of Civil Engineering 
Sharif University of Technology 

Tehran, Iran 
 

S.J. Hashemian  
A. Torkian  

Institute of Water and Energy 
Sharif University of Technology 

Tehran, Iran 
 
Abstract: 
The growth in world population, improvement of public welfare and increase in the production 
of consumer goods, has resulted in increased quantities of solid waste generation. As in other 
developing countries, in Iran, landfilling is the main method of waste disposal. This preference, 
in terms of lower costs and simple technology, is justified, as long as measures are undertaken to 
protect waterways and soil contamination due to leachate discharge. Leachate usually contains 
high concentrations of organic compounds, such as ammonia N, heavy metals and inorganic 
salts, thus, necessitating treatment prior to discharge into the environment. 
In this study, Kahrizak landfill leachate treatment was investigated using a 159 L anaerobic 
hybrid reactor. In addition, an external system (sedimentation tank + recirculation pump) was 
used for maintaining sludge in the reactor. A heat exchanger was used from the beginning until 
an organic loading rate (OLR) of 8.1 kg SCOD/m3-d to keep the reactor temperature in the range 
of 33-37 °C. Because of malfunction, no auxiliary heating was provided after the above-
mentioned OLR, and the system was operated at summer room temperature so that the 
wastewater temperature was 28-31 °C. Hydraulic retention time (HRT) was maintained at a 
constant value of 2.7 days, and the inlet soluble chemical oxygen demand (SCOD) was gradually 
increased from 9.2 to 67.2 g/L by diluting the leachate. The recirculation system decreased the 
actual HRT to 13.9 hr and a nominal HRT of 2.7 days. The set up level of flexibility for 
hydraulic shock loads was decreased, as such, but the recirculation system enabled the system to 
operate at an increased solids retention time (SRT). 
According to the results, pH was in a range from 7.0 to 7.8. This level of pH resulted in a 
considerable amount of precipitation in the reactor, so that there was an increase of 13.7 kg in 
total suspended solid mass, while the volatile part increased just 2.5 kg during the study. This 
precipitation caused some clogging problems. Maximum SCOD removal efficiency of about 
95% was observed at an OLR of 8.1 to 9.7 kg SCOD/m3-d. At the maximum OLR of 24.9 kg 
SCOD/m3-d, the leachate was pumped into the reactor without any dilution and a SCOD removal 
efficiency of 76.3% was obtained. Based on observations during the operation, the system 
described in this paper has an ability to treat leachate without using additives to adjust pH. A 
comparison between conventional UASB systems and the system used in this study shows that 
not only does the current system have a higher OLR capacity, but it can also reduce the biomass 
loss. 
 
Keywords:Anaerobic treatment, leachate, municipal solid waste, anaerobic hybrid reactor 


