Faculty of Science
Microbiology department

Treatment of Landfill Leachate by
Using Certain Types of Bacteria

Thesis Submitted in Partial Fulfillment of the
Requirements for the Master Degree (M.Sc.) of
Science in Microbiology

By

Rehab Gamal Hassan Ahmed

B.Sc. Microbiology — Chemistry (2005)
Microbiology Department, Faculty of Science,
Ain- Shams University

To
Microbiology Department
Faculty of Science
Ain-Shams University
2011



Faculty of Science
Microbiology department

Treatment of Landfill Leachate by
Using Certain Types of Bacteria

Thesis Submitted in Partial Fulfillment of the
Requirements for the Master Degree (M.Sc.) of
Science in Microbiology

By

Rehab Gamal Hassan Ahmed
B.Sc. Microbiology — Chemistry (2005)

Supervised By
Dr. Nagwa Ahmed Abdallah  Dr. Maha Moustafa EIl Shafei

Ass. Prof. of Microbiology, Prof. of Chemical Engineering,
Faculty of science, Housing and Building National
Ain- Shams University Research Center

Dr. Salah A. Abo El Enein
Prof. of Physical Chemistry
Faculty of Science , Ain Shams University

2011



Faculty of Science
Microbiology department

Approval Sheet
Name: Rehab Gamal Hassan Ahmed

Title: “Treatment of Landfill Leachate By Using Certain Types
of Bacteria”

This thesis for M. Sc. Degree has been approved by the following
committee:

Thesis advisors Thesis approved

1. Dr. Nagwa Ahmed Abd Allah:  ieiiiiiannne
Ass. Prof. of Microbiology,
Faculty of science, Ain- Shams University.

2. Dr. Maha Moustafa El Shafei: cevvvevvvvnnnnnnne.

Prof. of Chemical Engineering,Housing
and Building National Research Center

3. Dr.Salah A. AbO EI EneiN:  evrrrrnnnnnnens

Prof. of Physical Chemistry,
Faculty of Science , Ain Shams University

Head of Microbiology Department

Prof.Dr. Zahraa Ahmed Karm EL- Din



Glalial) Qllia (pa Al 5 jluasd) dadlas
LSl (e ddma £ 931 aladiuly Axliall

UAJMLA‘%JJ&JMMQJQSZM&AMMJ
(> S 9 950) pawild a glall

C)Aa.ﬁ-ﬁ.d HMJ
daa) (pwd Jlaa clay
Voo pliasS ol ong Soa g )il
uads (S Aaala o glal) 4408

S
> 3hsm Sl puid
a sindl 4ls
uadi (e Asala
Yol



G Al e (e Aadll 5 jlan) dallas
LS (e Lima g1 g5 aladial; Llual

2 faladl da 3 o Jgaall Gullaia ¢ jaS deaia Al
(> S s 550) pawil a glall

QA:\.A& ;\JMJ
daa) (pud Jlaa Gl
Yoo shasS aslong e pusslS
e (e Anala o glal) 4,18

) ) Caald

u.\éh.ﬁ\ UAM g 3 dllae daal gead 2

Al 5 dunaal) dunigl) i o sh s Sl andy selies Uil
bl 5 GlSY) Sigal e gl Sl ol (e Analana glall A4S

Cpiad) o) A3 ae Ma o)
A0 ) ¢ Leas) 3
e (e daala— o slall S
Yoy



p sl 4408
>S5 oSl and

o9 Suall 8 aglall B plcalal) Al

daa) Gua Juea qila rllal) ol

aladindy Al clilial) callia ¢pe 4l 5 jluaad) dadlae ™ 1 ALa ) () gic
" LS (e Ama g gl

) _pEY) Adad

sl (e Anda —aslal)l S oa sl g s ySaall andy delise i Alllae 2aal gsad

Sl 5 Y Egad e sl S el Aumaall g i) Aigll i) S ik a2,
et (e Amaln — o gl IS Al 5l el Nl il) sl D) 4 s )

asal) 4iad

e Gpe Sl 48 o sl g ySaall Sl A e Gy L)
Ggadll o sl Sl dll ple Miul Gl gl e Gl cad ) L3 )
sl e Ansla ashel S a gl pSaall sy 2o lise S e aea) s .2

i) g AT Cgad el Sl Agmall g Al Auigll i) LA s lga )

TGS HEUNSCLN 5w
YW, o/

Gaalall (ulaa 46 g AIKY ulaa 438) 5
Y\, g Y\

-~

O ginl) dadia



daa) (s Jlaa clag : Calall acd
A A Sall A aghll b pduala) ; dalal) Ay a0

AsemgSiar Al il sl

s (S dxalal)
“nn@: G‘)ﬂ‘a-.\m

- -

Yo sialal) mie ddu



Abstract

Abstract

Sanitary landfill is a process in the solid waste management
system. It can be defined as “a method of disposing of refuse on
land without creating nuisances or hazards to public health or
safety, by utilizing the principles of engineering to confine the
refuse to the smallest practical area, to reduce it to the smallest
practical volume, and to cover it with a layer of earth at the
conclusion of each day’s operation or at such more frequent
intervals as may be necessary.” Leachate can be defined as liquid
that passes through the landfill and has extracted dissolved and
suspended matter from it. Leachate results from precipitation
entering the landfill and from moisture that exists in the waste
when it is composed. Its generation is a major problem for
municipal solid waste (MSW) landfills. In Alexandria city 2500
tons of solid waste produced per day this daily produces about
100 m3 of leachate. If it is not collected and treated properly soil
and ground water table shall be polluted and it might take years to
be treated. In delta zone the problem becomes much extreme. For
these reasons leachate treatment is considered an urgent issue.
Since solid waste management becomes an essential issue and
leachate is considered as very hazard, this study is done to apply
innovation method that is low tech, simple in application,
financially low cost and environmentally compatible.

The most potent ten effective microorganisms (EMs) were
isolated and selected from landfill leachate by pour plate method.
The Ems each organism separately could remove 29% to 45% of
COD from leachate, 91% of BOD5, 62% to 71% from ammonia ,
93% to 100% of nitrate and 68% to 86% from phosphorous .
Mixing the four best selected strains did not show any




Abstract

antagonistic activity between each other as their biodegradability
did not reduced than the minimal capability of each isolate but it
was sometimes exceeded the maximum ability of the highest
effective microorganism.
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