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Studies on Slime-Like Substance Formed in Drainage System
of Refinery Plant— |.

Chemical Properties of Slime-Like Substance

s
and Environmental Factors Connected with its Formation
By
Hiroaki FuJisawa and Masatada MURaKAMI

Slime-like substance (slime, for short) is formed frequently in the drainage system of

efinery plant.

It is causative of disturbing filtering process in waste treatment, and will be a remote
cause of oil pollution in the drainage district, owing to its rich oil. Accordingly, iis for-
mation will be a considerable problem from the standpoints of waste treatment and pro-
tection of the environment.

W@W@V@f, slime formed in the drainage sysiem of refinery plant and rvts inhibition are
very little known. Therefore, it app@ars ouf, interest to investigate the slime, biologically
and m@micaﬂ‘y and to study the protection against it.

In the first instance of this series, the present investigation was undertaken to ascertain
its chemical properties and environmental factors connected with its formation.

The results obtained are summarized as follows:

1. Slime was formed commonly at various stations in the drainage canal of a refinery
plant for a whole year. Particularly, it was found abundantly, on the sides of drainage
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gallery, and on the surfaces of pipe and concrete weir.

Slime in down or pellicle had varicus tints of gray, brown, black, green, etc. and had
bad smells like petroleum, gum, hydrogen sulfide, etc.

2. In the slime formed in the treated waste, the amount of fotal nitrogen and ignition
loss, were larger than those in the untreafed waste.

3. The indusirial water was normal, apparently and chemically, but the waste water
was abnormal. Namely, it had gray, brown, or black floating matier, or flock like fur,
and had bad smelis like peiroleum, gum, hydrogen sulfide, etc. And then, in the waste
untreated, or in course of treatment, sensuously, floating matter and flock were more,
and bad smells were sironger, and analytically, COD value and the amount of suspended
solids, were higher than those in the waste treated.
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Fig. 1. The sampling stations set up in a refinery plant.
Station 0: Sea water intake.
Station 1: Pumping station.
Station 2: Drainage gallery by the distilling apparatus of crude oil.
Station 3: Oily drainage gallery.
Station 4: Oil separator.
Station 5: Catchment basin.
Station 6: Drainage sluice.
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formed in the drainage system of a

Mov. 9, 1971
Shape: down
Tini: black, bmwn green and gray.
Diegree of abundance: (i)
2 Smell: like petroleum.
Degree of smell: (i)
likJ peimleum aﬂd gun
Diegree of smell: ()
Shime-tike substance in do own was found
abundantly on the si de f drainage gallery,
B and it had tints of bl aci.«: ‘and brown.
3 Degree of abundance: (#4)
TE@ slime-like substance had bad smells
like petroleum and hydrogen sulfide.
Degree of smell: (4H)
M6 hke substance Shape: down or pellicle.
blmﬂmdy Dn Tint: black, green and gray.
d tints of b Degree of abundance: (i)
5 ndance: (JrHPr) Smell: like petroleum and hydrogen
Th ke substance had bad smells sulfide.
like geumeum and hydrogen suifide. Degree of smell: (44)
Degree of smell: (HF)
Sitme-like substance in down or pellicle Shape: down or pellicle.
was found abundantly on the susface of Tint: black, brown, green and gray.
concrete weir, and it had tinis of brown and Degree of abundance: (i)
& zray. Smell: like petmleum and hydrogen
N Degree of abundance: () sulfide.
ne-like subsiance had bad smells Degree of smell: (<)
sum and hydrogen sulfide.
g:a:ee of smell: (-}

Hote: ( #it ) means that

is most.

abundance of the slime-like substance, or the degree of its smell
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(e) (d)

Fig. 2. Slime-like substance found at a few stations in the drainage system of
a refinery plant on Nov. 9, 1971.
(a): Slime-like substance found on the surface of pipe at Station §.
(b): Slime-like substance found on the surface of concrete tetrapod at
Station 6.
{¢): Slime-like substance found on the surface of concrete weir at Station 6.
(d): Slime-like substance found on the same place.



3 HOR oW M- b E & ARKFFH 22 (1)

S—6

Fig. 3. Slime-like subsiance collected at various stations in the drainage sysiem
of a refinery plant on Aug. 26, 1971.
S-2: Specimen collected at Station 2.
§-3: Specimen collected at Station 3.
S-5: Specimen collected at Station 5.
S-6: Specimen collected at Station 6.
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Table 2. Chemical properties of slime-like substance formed in the drainage system of a refinery

plant.
. n-Hexane crs Sulfide
Number Mois- Total Nitrogen -extractive | gnition (S mg/
of Date pH ture substance 1oss dfyg
station %) (N mg/g) %) (%) | sediment)
Aug, 26, ’71|6.80| 91.69 0.38 ( 4.57) 0.30 { 3.65) 19, 92 —
2 Nov. 9, "71|7.68; 91.64 0.53 ( 6.37) 0.92 (11.01) 27. 66 5. 54
Feb. 28, ’72 (8 10| 94.77 0.50 ( 9.52) _— 27.04 4,37
3 Aug, 26, '71|7.29 63.34 0.61 ( 1.67) 2.72 ( 7.43) 16.92 —
Aug, 26, ’7117.72| 90.84 2.11 (22.93) 1.05 (11.45) 46, 58 —_
Nov. 9, '7117.00 ] 88.91 2.25 (20.30) 0.20 ( 1.76) 45, 03 6. 38
5 Feb, 28, ’7217.32 92.70 1. 11 (15.25) 1.79 (24.49) 38.29 6. 63
May 29, ’7216.85| 8849 3.21 (27.91) 2.41 (20.92) 43, 70 5. 93
Aug. 28, '7217.81| 89.69 1.99 (19.26) 1.01 ( 9.84) 44. 42 4,15
Aug. 26, 71 |—— | 90,79 4,52 (49.08) 1.91 (20.77) 48. 34 —_—
6 Nov. 9, ’7116.47| 86.54 2.56 (19.03) 0.14 ( 1.10) 43.76 3.75

Aug. 28, "7216.80| 86.96 4,22 (32.35) 0.12 (1 0.97) 48. 31 3. 65

Note: Figures shown in parentheses mean the values calculated in dry basis.
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Table 3. Orgnoleptic appearance of indusirial water and waste water in a refinery plant.

Number
of Aug. 26, 1971 Nov. 9, 1971
station
Industrial water was transparent.
_ 0 The water did not contain floating mat-
{water) ter. (—)
It had not a bad smell. (—)
Transparent. Transparent.
1 Gray floating matter: () Floating matter: (—)
(water) smell: (—) Smell like chlorine: ()
Waste water was transparent, and oily. Blackly turbid, and oily.
2 The waste contained grayish black fil- Black floating matter: (4 )
(waste) | amentous floating matter.(H) Smell like petrolenm: ()
It had a bad smell like petroleum.( i )
Transparent, and oily.
3 Grayish black flock like fur: ()
(waste) Smells like petroleun and hydrogen
sulfide: (4i+)
Transparent. Bilackly turbid.
4 Black floating matter: () Black floating matter: ()
(waste) Smell like petroleum: (4#) Smell like petroleum: (H)
Transparent. Transparent.
5 Grayish black flock like fur: () Grayish black flock like fur: (+)
(waste) Smells like petroleum and hydrogen Smells like petroleum and hydrogen
sulfide: () sulfide: ()
Transparent. Transparent.
6 Grayish black flock like fur: () Grayish black flock like fur: ()
(waste) Smells like petroleum and hydrogen Smells like petroleum and hydrogen
sulfide: (4-) sulfide: (H4F)

Note: ( ## ) means that the amount of floating matter or flock, and the degree of smell

are most.
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Table 4. Chemical preperties of indusirial water and waste water in a refinery plant.

Nur:;D . Date Temperature pH oD Sussi?iied Chlorinity
station (c) (O, mg/]) (mg/D) (%o )
Nov. 9, '71 — 831 0. 85 8 17. 64
0 Feb. 28, *72 — 8. 47 102 6 17.93
(water) | May 29, 72 16.1 811 117 10 17. 69
Aug. 28, 72 24.1 8. 08 1.19 10 16. 65
Aug. 26, °71 26. 0 7.70 .72 — 17.14
Nov. 9, '71 19.6 833 1.09 13 17. 67
1 Feb. 28, *72 10.9 8. 51 1.17 15 17. 89
(water) May 29, 72 16.0 8. 08 1.08 4 17.50
Aug. 28, 72 24.3 8. 01 1.28 4 16.75
Aug. 26, '71 30. 8 7.01 2. 28 — 14. 62
Nov. 9, '71 24.0) 9. 08 11.36 12 15.45
2 Feb. 28, *72 16.1 9. 00 3.37 9 17.15
(waste) |0 29 v72 23.6 12.53 48,05 13 —
Aug. 28, '72 3.7 11.10 48. 29 9 _
3 Aug. 26, 71 34.8 8. 50 6. 67 — 12. 60
(waste) | Aug. 28, '72 34.6 10. 25 44, 51 415 —
Aug. 26, '71 35.8 8. 67 9. 94 — 11.42
. Nov. 9, '71 27.6 9. 20 11. 61 69 12.35
Feb. 28, '72 20. 8 9,98 40. 75 41 13.27
(waste) May 29, '72 26,2 9,79 30. 46 14 9. 83
Aug. 28, '72 33.4 9,57 48.94 51
Aug. 26, *71 34. 0 7.15 1.76 — 15.73
Nov. 9, '71 26.2 g 03 1.78 12 15. 99
g Feb. 28, *72 18.7 8.90 4,95 — 16.51
(waste) May 29, ’72 25, 6 8. 20 S— 6 15. 65
Aug. 28, '72 33.4 8. 61 3.48 13 15. 08
A Aug. 26, '71 — 6. 91 2.28 — 16. 05
Nov. 9, ’71 2.2 8.08 1.20 6 16.26
(waste) Aug. 28, '72 32.6 8. 26 2.90 6 15. 45
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