CUTTING OIL REMOVAL BY CONTINUOUS FROTH FLOTATION
USING AN EXTENDED SURFACTANT UNDER
MICROEMULSION CONDITIONS

Atcharaporn Nedsawang

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
Case Western Reserve University and Institut Francais du Pétrole
2008

512006



Thesis Title;

By.
Program:
Thesis Advisors:

Cutting Oil Removal by Continuous Froth Flotation using an
Extended Surfactant under Microemulsion Conditions

Ms. Atcharaporn Nedsawang

Petrochemical Technology

Assoc. Prof. Sumaeth Chavadej

Accepted by the Petroleum and Petrochemical College, Chulalongkom
University, in partial fulfilment of the requirements for the Degree of Master of

Science.

Thesis Committee:

................................................... College Director
(Assoc. Prof. Nantaya Yanumet)

ttlvsic ("9 | /:* / !

(Assoc. Prof. Sumaeth Chavadej)

p/h“k“ ..... 7/."\15./.. ...................

(Dr. Malee Santikunapom)



(Cutting Ol

Removal by Continuous Froth Flotation Using an Extended Surfactant under
Microemulsion Conditions) . Lo 79

1 . - o o 10 v "

3

(Alfoterra  145-3PQ)
03 ,
10 20 8
3 1



ABSTRACT

4971003063:  Petrochemical Technology Program
Atcharapom Nedsawang : Cutting Oil Removal by Continuous Froth
Flotation Using an Extended Surfactant under Microemulsion
Conditions
Thesis Advisor: Assoc. Prof. Sumagth Chavade]
19 pp.

Keywords: ~ Froth flotation / Cutting ol removal / Ultra-low interfacial tension /
Foam stability

The objective of this study was to remove cutting oil by continuous froth
flotation, using an extended surfactant under microemulsion conditions. The froth
flotation experiments were carried out to observe the removal efficiency of cutting oil
under three types of microemulsions. Branched alcohol propoxylate sulfate sodium
salt (Alfoterra 145-3P0), an extended surfactant was used to form microemulsions
with cutting oil in both the phase behavior and froth flotation studies. The effects of
surfactant concentration, salinity, and oil-to-water ratio on the phase behavior were
investigated in order to determine the compositions required to obtain various, types
of microemulsions as well as the ultra-low interfacial tension conditions. In the froth
flotation experiments, the effects of surfactant concentration, salinity, and hydraulic
retention time (HRT) on the oil removal were examined. The system with 0.3 wt.%
Alfoterra, 10 wt.% NaCl, and 500 ppm oil content at 0.30 L/min air flow rate, 31 cm
foam height, and 20 min FIRT gave the highest oil removal of 83%. The results
showed that cutting oil removal in the Winsor Il microemulsion condition was
higher than those in the Winsor I and Winsor II microemulsion regions.
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