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Fig. 1 The harmful microbial counts in recirculating cooling water systems of
various refineries
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Table 1 The appearing rate of slime forming heterotrophic bacteria in recirculating
cooling water of various refineries
o L N P I RS %.%jl:?%}lﬂs T%"J: #il= iR &bﬁ-&ﬁ}g
bacteria: ® | W | | ru o mpm |M|r|w|w ] %
R deinesobacter | ] . + |+ PR s
BB IRE R Staphylacoccu. I -+ ‘ Lt i - + |+ 10
FRBMR Peeudomona | ¥k |+ pr ol . d ] s
SEMEBHR Aeromonas P o + 4+ s o 60
It [%% Enterobacteriaceac | + | + + ' 20
PR Alcaligenes + + + + " 33
BEE B Microcaccus + | + + |+ |+ + 47
FEH @i Coryncbacterium + + 20
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HRTWE Bacillus + A - w1
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HANE S HHESEEAEAEF DT &
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M EE (Bacillus)s AT EE
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Table 2 The distribution percentage (%) of the main slime-forming heterotrophic
bacteria tn recirculating ceoling water tsystem of various refineries

R etineries | K | B | X (@28 w1k (w2 | m s & |
. ] By M m &L | M TR %| &
Q
bacteri I - DR N N e
acteria MIEE % A KIA EB|A B|ABlA B|AB|AB|A BIAB|AB{ABJAR B|ABAB
RENFFEE Acinciobacter 5 I55 80 10 50
9 45 sof 5 1 30
REHER Siephylococcus 90 1 |10 30 ji0
z 10 0 25
BHER Preudomanas 50 50 0 |s s s 45 l7g
43 5 40 10 30 10 10 20
SHKERE Acromonas 90 S0 75 45
15 ] o] 75 25 80
st Enterobacteriaceas 1 50
50
PEREE Alcaligencs 3 5 25 60
40 10 $2 30
IR R Micrococcus 33 i 1 {20 70
15 3 20 70 50
BH®E Corynchacterium 55 30 0
15 25
HEEE Flevobacterium 10 11}
ERTEE Bacillus 3 15 30 30
3 95 20 25| 50 50
HBEEE Brucells 10
Hith Other 4 (10 |s |42 s 30 |0 20 [0 |5 30 |20 |10 {30 J20
10 5 2 [t} 10 20 0 i 0] 15 0: 10 0| 20
A- PR Recirculating cooling water; B: /535 Biofeuling deposits
#3 AFEXPEALERRENAEER
Table 3 The representative slime-forming heterotrophic bacteria in recirculating
cooling water
B Z Species 3k {7 Source
MEEEHTE Pseudomonas aeruginosa AR FL
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EERE Alcaligenes faecalis Ui TR B
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S hrE Enterolacicr aerogenes i
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rium) 3 TR LB E (Phialophora) 3 4>
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P M BRI R T A IR K s
B2 T RE (Leprothriz) EFSHIKEH
{Gallionella) } Bk M & (Sphaero-
tilus), MAMT FEREAAMRLE, #
Y EIE (Siderocapsa) S,

Wt %"

37 B R HIK S Y f 2,
AR EER R — TR AN X 5 A
T, RIIMEEEREV: ZEMEDE
i R AR IR 8 PE AL BUR T AT
MM 22 HRTRE Joi M) ER AOKS i
S HERE > 10°/ml, JHh HE> 10/ ml;
FETESE F AR ik IR R 4878 . L

O PERFRMEVFRTATRKSHES http

journals. im. ac.cn



212 o o&E o % W 29 &

6 EWAERAREDER

Table § 'The morphologicul, physiological and biochemical characteristics of sulfate-

:ﬁ%ﬁﬁ Mmorphuﬁgy ﬁarac?}rs HHEAFH
item - - ”
—— w @ mle g
L x b i3 il & s lwm Rl R
% ®wI+ 118
¥ | BE TN | m | ¥
D) 7 j
Hahr R F om) | Tle | B | B % R
Refineries ey % % | & g
X K ®WE | 1.5—2x0,7—0.8 | Bmmr|a—23 % |+1-|~|~]+
Vibrio |
# s} W | 1.5—2.5%0.7 EiR 21—23.3; ===
Vibrio W
X 2 W% |2—3x0.7—0.8 | mi| |u-23|® |+ |- -|-|+
Vibrio ey
L & PIE | 2—3X0.6—0.8 R (-2 |m|+i—=-|-|=1+
Vibrio 0
EEFL o | 1.5—3%0.7—0.8 | g |20-22 | F |+ |- —-1—-1|~
Vibrio s
WK B MR | 2.5—3%0.7 s |zi-23|® |+ | =1 - |~-|+
Vibrio e
] ® ik | 2.2%0.8 g -3 ||+ —-|-|—-|+
Vibrio mi
t i WK | 2=2.5%1-13 | g |a-Ble +|-|-|-|+
Vibrio B
i i W | 1—1.5%0.5 mE (-2 | B |+ | ===+
Vibrio A
= # WH | 2—2.5%0.8 wp =B E |+ |- =] -]+
Vibrio WA
# i mp | 2—2.5%0.7—0.8 | m@m |- ||+ |-~ -|+
Vibrio A
a0 g | 2—2.5%0.8 g |-l |+ |~-|-|-|+
Vibrio B
® i gr | 2-3%0.6—0.7 | m@| |u—23|m |+ |~ -|-1+
Vibrio i
F ES I | 1.5—-2K0.8 g | 2zi—23 @ |+ ===+
Vibrio N
r M Wi | 2-2.5%1.1 ag |- |x|+|-|—-1—-|+
Vibrio 2 o
= & 9 | 2—3%0.7—0.8 g |- |E{+ =] -=1+
¥ibrio F 530 E
I

4: Bt Postive; —; [k Negative; * fifitini: Single, polar; s B, s Siogle, Sub-polar
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RENENBER ERELSE

reducing bacteria strains from recirculating cooling water system of various refineries

Growth with orgapism
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STUDIES ON HARMFUL MICROBES IN RECIRCULATING
COOLING WATER SYSTEM OF OIL REFINERY

Lu Renhao Liu Qi

Zhang Yinghua

Xiao Changsong

{fustituwte of Micrabjology, Acedemia Sinice, Beijing)

The microbial counts, type, distribution
as well as interrelation between microbial
counts and biofouling of the main harmfu!
microbes Including slimeforming heterotrophic
bacteria, sulfate reducing bacteria, iron bac-
teria and fungi has been studies in 16 o1l re-
fineries of China. The control guideline of
the harmful microbes for recirculating cooling
water system of refinery were suggested, that
1s slimeforming oacteria < 10°%/ml, sulfate ve-
ducing bacteria <10°/ml. iron bacteria <10%/

ml, fungi<<10/ml. The appearing rate of the
predominant strains from cooling water sys-
tem of various refineries were caculated and
identified and the composition of the main
harmful representative microbes in cooling wa-

ter system were determined.

Key words

Microbes of cooling water; Harmful

microbes in recirculating water; Biofouling

2P http

B A AT 5 BT R T B

journals. im. ac. cn



