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CHARACTERISATION OF THE MICROBIAL

FLORA OF INVERT EMULSION
HYDRAULIC FLUIDS

H.W. Rossmoore! and K. S;/.latky1

Summary. The addition ot water to certain hydraulic tTuids
to inhibit combustion has added a new dimension to their
deterioration. Microorganisms grow and tlourish in this environ-
ment. This growth can cause machine shutdown with ultimate
loss of production time. This paper deals with methods tor
detecting and characterizing microorganisms  tfrom  water
containing hydraulic tluids.

Caracterisation de la flore microbienne des fluides hydrauliques
a emulsion inverse. L'addition d’eau 2 certains fluides
hydrauliques pour empecher leur combustion 3 ajouté une
nouvelle dimension % leur déterioration. Des microorganismes
se développent et prospérent dans ce milieu. Cette croissance
peut provoquer des rates dans le fonctionnement de la machine
entrainant une perte finale du temps de production. Cet article
exposé les methodes qui servent 3 dftecter et caracteriser les
microorganismes rencontres dans les fluides hydrauliques qui
contiennent de eau.

Introduction

The passage of U.S. Public Law 91173 made it
desirable if not mandatory that fire resistant hydraulic
fluids be used in hydraulic actuated equipment in the
United States. A number of fire resistant fluids have
been developed all of which include a large percentage of
water necessary to ensure fire retardation and prevent
combustion.

One major type used extensively incorporates water
with oil and a suitable emulsifier to produce an invert
emulsion, i.e., a water-in-oil emulsion. In all of those
containing water sufficient to prevent combustion,
contamination and subsequent deterioration by
microorganisms has become a problem which has
compelled discontinuance of operation of the equipment
involving the hydraulic fluids. Microbiological
deterioration of these fluids is not completely equivalent
to water based cutting fluid deterioration (Rossmoore &
Williams, 1971) since there is less chance for
contamination and turnover during use. However, once
this semi-closed system becomes contaminated there is
little that has been done to prevent the problem from
growing in intensity. This our first paper on the micro-
biology of hydraulic fluids, deals with the retrieval,
growth and characterization of microorganisms from
selected hydraulic fluids and the development of
techniques for so doing. Subsequent papers will deal
with the prevention and treatment of microbial
contamination in water-in-oil hydraulic fluids.

Mikrobiologie in veranderten Emulsionen hydraulischer
Flussigkeiten.  Der Zusatz von Wasser zu einigen hydraulischen
Flussigkeiten zur Verminderung ihrer Brennbarkeit, hat ihre
Anfalligkeit gegen biologischen Angritf erhoht. Mikroorganis-
men wachsen und vermehren sich in diesem Medium. Das kann
zu  Maschinenschaden und Produktionsausfall fuhren. Die
Arbeit behandelt Vertahren zur Entdeckung und Bestimmung
von Microorganismen in hydraulischen Flussigkeiten, welche
Wasser enthalten.

"Caracterizacion de la flora microbica de los fluidos hidraulicos

de emulsion invertida. El procedimiento de anadir agua a
ciertos fluidos hidraulicos para impedir la combustion ha
contribuido una nueva dimension a su deterioracion. En tal
medio ambiente crecen y florecen los microorganismos. Este
crecimiento puede ocasionar la parada de las maquinas con la
perdida concecuente del tiempo de produccion. Este documento
trata con los metodos de descubrir y caracterizar los
microorganismos del agua que contiene fluidos hidraulicos.

Materials and Methods

The sources of organisms reported in this study were
from a field sample of hydraulic fluid and several steel
filters heavily contaminated. The hydraulic equipment
utilizing one of the fluted filters was incapacitated due
to malfunction of the filter. It was obvious on
examination that this resulted from microbiological
growth developing either directly on the filter, or
accumulating on it by filtration from the liquid, with
consequent reduction of fluid flow (Figure 1).

Characterization of Microbial Species

One of the filters was allowed to dry in a laminar
flow hood to facilitate scraping the slime sufficient for
recovery of microorganisms.  The scrapings were
suspended in sterile, distilled water and were inoculated
into several types of microbiological media for primary
isolation (Tryptic soy broth, Bushnell Haas medium, and
Czapek-Dox medium, all from Difco Laboratories, Inc.)

These media were incubated at 30°C for two to seven
days at which time isolates were examined
microscopically and subsequently transferred to more
selective and differential media. 30°C was chosen since
the temperature of hydraulic fluids, in practice, ranges
from below to above this temperature. Media selected
were based on published data from jet fuel studies
(Park, 1975; Rogers and Kaplan, 1964) and metal-
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