2545
ISBN 974-17-2737-2



ESTIMATING OXYGEN TRANSFER COEFFICIENTS IN THE PRESENCE
OF SURFACTANTS

Mr.Sasin Chindanonda

A Thesis submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science in Environmental Management
Inter-department Program in Environmental Management
Graduate School
Chulalongkom Universtiy
Academic Year 2002
ISBN 974-17-2737-2
Copyright of Chulalongkom University



Thesis Title Estimating Oxygen Transfer Coefficients in the Presence

of Surfactants
By Mr. Sasin Chindanonda
Field of study Environmental Management
Thesis Advisor Prof. Michael K. Stenstrom, Ph.D.
Thesis Co-advisor Khemarath Osathaphan, Ph.D.

Accepted by the Graduate School, Chulalongkom University in Partial Fulfillment of
the Requirements for the Master ™ Degree

OAjjzjudjrtEct,
(Professor Suchada Kiranandana, Ph.D.)

Dean of Graduate School

THESIS COMMITTEE

......... e b e i L, Chairman
(Assistant Professor Sutha Khaodhiar, Ph.D.)

Thesis Advisor

(Professor Michael K. Stenstrom, Ph.D.)

47 e
(Khemarath Osathaphan, Ph.D.)

9

(Manaskom Racnakomkij, Ph.D.)

Thesis Co-advisor

Member

MipwyL -
(Wit Soontaranun, Ph.D.)

Member



. (ESTIMATING OXYGEN TRANSFER COEFFICIENTS IN THE
PRESENCE OF SURFACTANTS). . . PrOF. MICHAEL «.

STENSTROM, Ph.D., . : . 91

ISBN 974-17-2737-2.

f 5 "\l 132
263 395 52.1
asce, 1993 CLPARIS
*
*
132
0 10 * 514
15 ..
10.7 .. 5.1
5 .. 527 63 35
05 10



##4489440720 : MAJOR ENVIRONMENTAL MANAGEMENT

KEY WORD: OXYGEN TRANSFER RATE COEFFICIENT / SURFACE AERATION

SYSTEM/ SURFACTANTS / POWER INPUT
SASIN CHINDANONDA: ESTIMATING OXYGEN TRANSFER COEFFICIENTS
IN THE PRESENCE OF SURFACTANTS .THESIS ADVISOR: PROF. MICHAEL
K. STENSTROM, Ph.D., THESIS CO-ADVISOR : KHEMARATH
OSATHAPHAN, Ph.D., 91 pp. ISBN 974-17-2737-2.

Aeration process is an entity process for an aerobic system to provide oxygen
for the microorganism. Oxygen transfer is the most important mechanism in the
aeration process. Many factors affect the oxygen transfer rate. The presence of
surfactants in the wastewater is one of the main reasons for the inferior of oxygen
transfer.  Over or under estimation of the oxygen transfer rate affects the process
efficiency and energy consumption. The optimum oxygen transfer rate is investigated
in this work to find the best efficiency with a suitable power input.

Laboratory scale tests of a surface aerator were performed using two sizes of
three blades propeller with varying surfactant concentrations and also power inputs.
Three concentrations of surfactant (0, 5, and 10 mg/L) and four values of power input
(13.2, 26.3, 39.5, and 52.7 watt/m3) were varied to observe their influences on oxygen
transfer. Dissolved oxygen (DO) was measured follow with ASCE standard (ASCE,
1993), and ASCE DO Parameter Estimation Program (DO_PAR) was used to
determine the KLa values.

From the experimental results, oxygen transfer coefficient was affected
greatly by the power input. KLa values were increased with the increase of power
input for both sizes of propeller linearly.

The presence of surfactant influenced the oxygen transfer rate. The higher
surfactant concentration affected the KLa values greater than at the lower surfactant
concentration. For examples, KLa value was reduced about 57.4% from 0 mg/L to 10
mg/L of surfactant concentration, for 15 cm propeller diameter at 13.2 watts/m3,

The optimum power inputs were determined using standard aeration
efficiency (SAE). For 10.7 ¢cm propeller size, the highest SAE values for each
surfactant concentration were at the highest power input (52.7 watts/m3. But for 15
cm propeller diameter, the highest SAE values were at 52.7, 26.3, and 39.5 watts/m3
for 0, 5, and 10 mg/L of surfactant concentration, respectively.
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