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Abstract

Abstract

The research included the design, manufacture, and operation of four
anaerobic reactors with dimensions (30 cm x30 cm x30 cm) followed by
four aerobic reactors with the same dimensions. The reactors were made
of glass with a thickness of 10 mm to reduce heat exchange with the
surrounding atmosphere . The reactors were used to treat the liquid

waste released from the Al-Amin Dairy Factory in Mosul City.

The tests which were conducted on raw and treated liquid dairy
wastes included (alkalinity, pH, EC, TDS, TSS, COD) and the total
number of tests performed during the study period which extended to 110
days was at least 180 tests for each parameter or indicator and Began

2/12/2019 To 22/3/2020.

The research plan included studying the effect of applying mixing
in the anaerobic reactors on the efficiency of the removal of the variables
or parameters under study, as well as the effect of the variation of
temperature degrees upon the efficiency of anaerobic and aerobic
reactors, and finally estimation of the amount of methane gas resulted

from the anaerobic processes.

The first anaerobic reactor was set and operated at a temperature of
(25 ° C with mixing) and the percentage of COD removal was (86.4 %)
and for TDS removal was (11.3 %) and for TSS removal was (56.8 %),
the quantity of methane generated was (0.32 m’), and the second
anaerobic reactor were set and operated at temperature of (35 © C with
mixing) and the percentage of COD removal was (95.1 %) and TDS
removal was (7.5 %) and TSS removal was (57.9 %) and the quantity of
methane gas generated was (0.36 m®). The third anaerobic reactor was set
and operated at a temperature (45 ° C with mixing) and was more

efficient than the rest of the reactors and the highest level of removal of
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COD was reached to (98.8 %). The percentage of TDS removal was (39.4
%),and for TSS removal (61.8 %), the quantity of methane generated was
the highest (0.38 m’). The fourth anaerobic reactor was set and operated
at a temperature (35 ° C and without mixing), and the percentage of COD
removal was (94.1%), and TDS removal was (17.8%) and the percentage
of TSS removal was (60.3 %) the quantity of methane generated was

(0.35 m’).

The aerobic reactors were operated in the same pattern and design
criteria used in the operation of the anaerobic reactors for temperatures
and dimensions. The quantity of air that was pumped and injected in each
reactor was (16) liters of air per minute . The samples were taken at
settling times (two hours and four hours). The results after testing showed
that the four hours settling times gave more efficient results than the two
hours settling time. The removal rates of COD in the four reactors after
two hours settling time were (45%, 54%, 50.1%, 54.7%) respectively,
while the removal rates of the COD in the four reactors after four hours
settling time were (48.1%, 56.7%, 54.6%, 57.9%) respectively. The
removal rates of TDS and TSS after four hour settling time in the four
reactors were (31.9%, 34.1%, 38.7%, 26.7%) and (64.6%, 66.3%,
68.7%, 66.9%) respectively.



