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Studies on Stime-like Substance Formed in Drainage System of Refinery Plant — V.
Promotive and Inhibitiory Conditions of its Growth

By
Hiroaki FUsisAwA and Masatada MURAKAMI

In the previous papers of this series’>® , the slime-like substance (hereafter called just
slime) formed in the drainage system of a refinery plant was investigated chemically and
biologically, and the situation of the slime was made fairly clear.

The purpose of this paper is to investigate the fundamental conditions of promotion and
inhibition for its growth.

The results can be summarized as follows:

1. As a technique of determining the amount of the slime during incubation, the
centrifugal method (the determination of packed volume of the slime per 10 m/ of broth)
was most useful.

2. The amount of the slime increased generally with sea water in the medium, and it
reached to the utmost in the concentration of 90 % of sea water.

3. Among the nitrogen sources examined as the nurtient, only peptone helped the growth
of the slime, and other organic and inorganic ones were ineffective.

The culture medium for the slime is recommended, which contains 5 g of peptone, 1 g of
yeast extract, 900 ml of filtered sea water and 100 m/ of distilled water, and its pH s
adjusted to 7.5.

4. The amount of the slime increased fairly in the region of pH 5.5—8.5, and decreased
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remarkably in the regions of pH 4.5-5.0 and pH 9.5-11.5. Its growth was completely
inhibited in the areas below pH 4.0 and above pH 12.5.

Therefore, in order to prevent the formation of the slime, it is useful to keep pH value of
the waste water in the drainage system below pH 4.5 or above pH11.5.

5. The growth of the slime was fairly inhibited by sodium hypochlorite in the concentra-
tion of 40ppm as residual chlorine, and it was completely prevented above 42 ppm.
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incubated in the modified ZOBELL’s incubated and its total nitrogen.
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Table 1. Promotive effects of varions nitrogen sources on the growth of the slime incubated.
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Nitrogen source (g/!l)

1

Incubation time in days
2

Amount of slime

3

(m! of packed volume/10m! of broth)

1* 0.0 : )
Modified ZoBELL’s / o 52 0.231 0.155
9916 E medium 1/5 0. 026 0. 026 0.018
1/10™* 0.011 0. 007 0.010
5 0. 045 0. 202 0. 159
Peptone [ 1 0.027 0. 021 0.013
0.5 0.010 0. 008 0. 005
5 - - +
Urea [
1 - - +
5 - — +
Asparagine 1
1 — +
5 — — _
NaNO, (
1 _ _
5 _ - _
NaNO, {
1 _ _
5 — — -
(NH, ), SO0, {
1 _ _ _
5 _ _ _
NH,NO, {
1 _ - _

* The medium used contains 5 g of peptone, 1 g of yeast extract, 900 m/ of filtered sea

water and 100 m/ of distilled water, and its pH was adjusted to 7.5.

** The medium used contains 1 g of peptone, 0.2 g of yeast extract and 1,000m! of 90% sea

water.

**% The medium used contains 0.5 g of peptone, 0.1 g of yeast extract and 1,000 m/ of 90 %

sea water.

Sign { + ) represents slight growth of the slime.

Sign (—) represents no growth of the slime.
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Table 2. Inhibitory effect of sodium hypochlorite on the growth of the slime incubated.

Concentration of NaOCl
Incubation time in days (ppm as residual chlorine)
0 11 26 29 40 42 63 80
1 + 4 +-+ -+ + — — - —
3 +++ +++ +++  ++ + — - —
5 +++ +++ +++ -+ + — — —
7 +++ +++ +++  ++ ++ - — —

Signs represent degree of the growth of the slime as follows;
+++, abundant growth.
++, moderate growth.
+, slight growth.
+, very slight growth.
—,no growth.
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