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Solid Separation and Flotation Characteristics of Livestock Wastewater Using
DAF Process
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Abstract
The series of experiments under the various conditions were carried out to evaluate the feasibility of dissolved air flotation

(DAF) as an alternative of conventional gravity sedimentation (CGS) and to investigate the decrease of the loadings following to
biological wastewater treatment processes in livestock wastewater system.

On the basis of the experiment result between CGS and DAF processes, for the other water quality criteria as well as
suspended solid the removal efficiency of DAF process was about 20~25 % better than CGS process on average. In addition,
the particle removal efficiency of DAF process became higher in proportion as the increase of air to solid (A/S) ratio and the
general wastewater treatment efficiency of DAF process was enough to meet the requirement of loading decrease to
following biological process even at low A/S ratio range. Though DAF process is widely known as an solid separation unit, there
was not the notable relationship between particle separation efficiency and several pollutant removal efficiencies like CODc,
and nutrients (T-N, T-P). Assume that the CODc, was removed as the fraction of particle separation in this experiment, the

removal efficiency of T-N and T-P were sensitive to removal efficiency of CODc;, especially.
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Table 1. Dimension of DAF pilot plant and equipments

Compressor Recycling pump Filter, Controller
Inflow air 1118 /min Capacity 408 /min Max pressure 9.9 kgf/or
Outflow air 604 /min Total head 12m Control range 0~10kgf/ent
80bar(116psi), 1,700rpm Air flow rate 0~108 /min
Saturator Recycling tank

Diameter 148mm Length 441mm Recycling pot height 100mm
Height 430mm Width 441mm Head space height 94mm
Total volume 7,404 Height 594mm Effec. volume 784

Total volume 1154 Recycle pot height 100mm

DOAF Rascior
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Fig. 1. Schematic diagram of batchwise DAF pilot plant used in
this study.
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Fig. 2. Comparison of removal efficiency between CGS and DAF processes.
* Saturator pressure: 5.0 atm, recycle ratio 50%, coagulant dose (PACI): 50ppm
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Table 2. Water quality characteristics of livestock wastewater
used in this study

Range of wastewater quality

Description
H SS BOD CODcr T-N T-P
2 (mg/) (mg/L) (mg)  (mg/L)  (mg/L)
Max. 7.6 18,000 20,000 60,000 4,200 780
Min, 7.2 15000 12,000 48,000 3,000 550
Average 7.40 16,500 16,000 54,000 3,600 665
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Fig. 3. Removal efficiency of DAF process depending on A/S ratio.
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Table 3. Results of solid composition measurement for livestock
wastewater

Solid composition of livestock wastewater

Description Solid concentration Solidfraction(%)
Total Volatile Fixed Total Volatie Fixed
TS VS FS TS VS FS
™ 16,600 12,800 3,800 100 771 22.9
SS VS FSS SS VSS FSS
5 4,700 1,600 3,100 28.3 9.6 18.7
[BS] VDS FDS [BS] VDS FDS
oS 11,900 11,200 700 7.7 67.5 4.2
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Fig. 4. Comparison of removal efficiency coagulated by PACI with FeCI3 using DAF process.
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Fig. 5. Relationship between SS removal efficiency and removal
efficiency of other water quality criteria (CODcr, T-N and T-P).
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