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COM : THE FRENCH PROGRAM

PREPARATION, STABILIZATION AND HANDLING OF COM

Authors : D. BOUCHEZ®, A. FAURE™, G. SCHERER™, L.A. TRANIE™™,
G. ANTONINI™ "

France has been involved in R and D activities in COM within these
last two years.

In particular, C.0.M. formulation studies have been carried out with
different kinds of fuel oils.

These studies had two main objectives :

- determination of a method of preparation from bench scale tests
to give to the partners of the french program the know-how of
making the C.0.M. for using it in combustion and circulation
tests.

- choice of an additive baéed on good proporties of the COM, i.e.,
stability and rheology. ,

This paper deals with the results on stability and rheology of COM
according to : _

- Nature of the coal

- Nature of the oil

- % coal

- 7% water

—fNature of the additive

- % additive

- Method of preparation

- The stability is characterized by the sedimentation rate ; it is
expressed by the rate it takes to reach a maximum bottom concen-
tration of coal.

1 , D. BOUCHEZ



COM are compared according to three parameters :

. sedimentation rate
. maximum concentration
. consistency of deposits

Sedimentation is measured with an automatic apparatus based on Yy
densimetry.

- Rheology is measured with a rotating viscosimeter ; the lab
measurements are compared with results of a circulation test
loop giving head losses versus flowrates.

% ELF AQUITAINE Research Center - B.P. 22 - 69360 - SOLAIZE
FRANCE

xx COMPAGNIE FRANCAISE DE RAFFINAGE - Research Center
B.P. 27 = 76700 - HARFLEUR - FRANCE

xx% UNIVERSITE DE TECHNOLOGIE DE COMPIEGNE
B.P. 136 - 60206 - COMPIEGNE CEDEX -~ FRANCE
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COM : THE FRENCH PROGRAM

PREPARATION, STABILIZATION AND HANDLING OF COM

1. INTRODUCTION

C.0.M. (Coal 0il Mixture) is a short term solution to enable users
to reduce their oil consumption.

This new product would be used for :

- the substitution of heavy fuel oil ## 6 in existing oil-fired
installations without high retrofitting costs
- new installations specially designed for COM
Before commercialization it is necessary to demonstrate that COM

has satisfactory stability and viscosity, as well as good handling
and combustion properties.

In addition to these technical point, COM needs to be economically
competitive.

This paper will deal only with the results of tests carried out on
the stability and rheology of COM.

D. BOUCHEZ



2. CHARACTERISTICS OF COM COMPONENTS .

The studies were carried out mainly on COM made from 3 types of coal
and 3 heavy fuel oils. Analyses are shown in tables 1 and 2.

2.1. COAL

2.1.1. Nature

The three coals come from :

- France (Lorraine, Freyming)
- South Africa (Ermelo)
- USA

2.1.2. Particle size distribution

The results concern only coal ground to industrial size
(70 % minus 200 mesh)

2.2. HEAVY FUEL OIL

French heavy fuel oil ## 2 is similar to American heavy fuel
oil ## 6.

The 3 oils selected for tests are representative of the 3 ma-
jor heavy fuel oils processed in refineries $

- Visbroken fuel oils (RVB)
- 0ils made from residues of vacuum distillation (RSV)
- 0Oils with a low sulfur content (BTS)

2.3. ADDITIVES
COM were stabilized with chemical additives. Preliminary tests
were made for screening and selection of the two additives
giving the best results.

3. METHODS

3.1. STABILITY

Stability measurements were carried out in laboratory tests
with 1 kg samples and in pilot tests with 1.7 m3 tanks.

D. BOUCHEZ




Settlement rate is measured with a special device base
on y densimetry (figure 1).

3.1.1.1. Principle

Coal particle settlement rate is assessed by
measuring the evolution of the demnsity of the
mixture at different levels of the sample.

v beam attenuation through a medium is related
to density according to

s SEC I e
X = depht crossed by the beam
I = emerging beam
IO = entering beam
u = mass absorption coefficient
e = density

um for the different components crossed by the
beam are nearly the same (i.e. coal, fuel oil,
water, glass). ;

3.1.1.2. Method

1 kg samples of the mixtures to be tested are
placed inside a thermostated bath. Records at
different level of beam attznuation of the
signal coming from a Cesium 137 source are
correlated to coal ceoncentration with the help
of a calibration.

3.1.2. Pilot tests

Four 1.7 m3 tanks are equipped with external heating
to maintain a constant temperature (60°C).

Each tank is fitted with a retrodiffusicn probe moving
inside a coaxial aluminum tube. This probe enables COM
density variation measurement inside the tanks without
any physical contact with the mixtures.

The probe is composed of :

- a Cg 137 source
- a Geiger - Muller detector

- electronics

D. BOUCHEZ



