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Selection of De-emulsification Strains and Optimization
of Fermentation Conditions

LIXu YANG Ji-Xian MA Fang® HOU Ning XU Yang

(State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of
Technology, Harbin, Heilongjiang 150090, China)

Abstract: Petroleum-field emulsions, which are produced in the process of exploration, production and re-
covery, represent a major environmental and processing problem for the petroleum industry. Biological de-
mulsifier as a biological agent, will become a novel method of petroleum-field emulsions demulsifier instead
of chemical demulsifier for its high efficiency, low cost, high adoptability, environment-friendly, repeated
use. A set of high efficiency and convenient method was established to isolate de-emulsification strain and
studied on the fermentation conditions of the de-emulsification strains. A de-emulsification strains, isolated
from a petroleum-contaminated site, was evaluated for its de-emulsification capabilities using a kero-
sene/water model emulsion system keeping stable for more than 200 hours which was mixed by stirring
Tween 60-water (0.072%, V/V) and Span 60-0il (0.028%, V/V) at the ratio (oil:water) of 6.5:3.5. We have
isolated two strains with high and steady de-emulsification activity by separation and purification,
blood-plate test, excluding-oil test and de-emulsifying test. The average de-emulsification rates were more
than 80.0% at 24 h. The two strains are both belonging to bacillus by traditional and molecular genetic iden-
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tification. By optimizing the demulsification bacteria fermentation conditions, the fermentation conditions,
which is the most suitable for accumulating the fermentation products, were determined as follows: tem-
perature 25°C, stirring speed160 r/min, pH 9, inoculated quantities 20%. When the fermentation conditions
were temperature 35°C, stirring speed120 r/min, pH 9, inoculated quantities 2%, the fermentation products
appeared the highest activities of demulsification.

Keywords: Biological de-emulsifier, De-emulsifying strain, Emulsion, Culturing conditions
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Table 2 The results of the primal selection

No. 1 5 6 8 9 11 12 18
0,
24h (A’) . 71.4 74 100 88 100 100 85.7 85.7
24 h Demulsifying ratio (%)
_ (em) 0 0 2.5 6.5 2.5 3 3 6.5
Diameters (cm)
Yes Yes Yes Yes
Results
24 h, 19 ) 2 *3 WEAHEABRGEXRAFSKER
4 Table 3 The orthogonal factors and levels of the
’ ’ de-emlusfication bacteria fermentation conditions
2 11 1 2 h
R 7 1 2 3
100%, d=3.0 cm; Factors Level | Level2 Level3
, A: O 15 25 35
) A: Temperature (°C)
B: (r/min)
S 80 120 160
2.1.2 EHMBELEE: > B: Revolution of cradle (r/min)
3 cm, ] 5 :
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D: (%)
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o] = o . L9(3* , 4
22 WMIAELEBEHROGL 39
4 )
) pH ’ 4
4 IR|c<[R[a<|R|p<|R|s
4 R >
L9(3%), ; ;
, 3 pH

© FERFERMEMARAATIKSHIEST http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



608 wehGEHR 2009, Vol.36, No.4

x4 BIABABRHEIXRBHERSTFRAO)

Table 4 Orthogonal test intuitive analysis chart of the de-emlusfication bacteria fermentation conditions (1)

A B C D 24 h
No. 1 2 3 4 Absorbance values of 24 h

1 1 1 1 1 0.455
2 1 2 2 2 0.385(x10)
3 1 3 3 3 0.900(x10)
4 2 1 3 2 0.469(x10)
5 2 2 1 3 0.544(x10)
6 2 3 2 1 0.560(x10)

Test 7 3 1 2 3 0.229(x10)
8 3 2 3 1 0.657(x10)

No. 9 3 3 1 2 0.465(x10)
T 13.305 7.705 10.545 6.712
T, 16 9.947 11.74 13.46
Ty 7.597 19.25 14.617 16.73
% 2.96 1.71 2.34 1.49 7=36.902
%, 3.56 221 2.61 2.99
X3 1.69 4.28 3.25 3.72
IR| 1.87 2.57 0.91 2.23

ABCiDs, 222 IEFFHMNIZWIAE R I WA
25°C, 160 r/min, pH L9(3% , 5
9, 20% 5 ,

x5 BIAFLABRFHERKEMERSTITERQ)

Table 5 Orthogonal test intuitive analysis chart of the de-emlusfication bacteria fermentation conditions (2)

A B C D 24 h
No. 1 2 3 4 Demulsifying ratios of 24 h(%)
1 1 1 1 1 22.85
2 1 2 2 2 5.71
3 1 3 3 3 22.85
4 2 1 3 2 68.57
5 2 2 1 3 42.86
6 2 3 2 1 17.14
Test 7 3 1 2 3 28.86
8 3 2 3 1 88.57
No. 9 3 3 1 2 22.85
T, 51.41 120.28 88.65 128.56
T, 128.57 137.14 51.71 97.13
Ts 140.28 62.84 179.99 94.57
X 11.42 26.73 19.68 28.57 7=320.26
X, 28.57 30.48 11.49 21.58
X3 31.17 13.96 40.00 21.02
R] 19.57 16.52 28.51 7.55
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