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Production of Biodemulsifier by Alcaligenes sp. XJ-T-1 with Waste Frying Oil
LIU Jia HUANG Xiang-feng LU Li-jun CHEN Xu-yuan YANG Dian-hai ZHOU Qi

State Key Laboratory of Pollution Control and Resource Reuse College of Environmental Science and Engineering Tongji University
Shanghai 200092  China

Abstract As a new member of demulsifier family biodemulsifier is applied in oil-water emulsion breaking. A strain XJ-T-1 was isolated
from petroleum-contaminated soil and identified as Alcaligenes sp. lts physicochemical properties demulsification capability and utilization of
waste oil were further investigated. With waste frying oil WFO as carbon source the demulsifier produced by Alcaligenes sp. showed high
demulsifying capability. Moreover the production of demulsifier was 4.6 times of that generated with paraffine as the carbon source. The
CMC™" of biodemulsifier produced by paraffine and waste frying oil was achieved at 10 and 20 respectively. The biodemulsifier cultured with
paraffine as the carbon source achieved 96% and 50% of emulsion breaking ratio in W/O water in oil and O/W oil in water model
emulsion while the demulsifier cultured on waste frying oil Il as carbon source exhibited 97.8% and 65% demulsification ratio in the two
model emulsions correspondingly. From the dynamic change of kerosene breaking ratio emulsion breaking ratio and water breaking ratio during
demulsification process it was found that this biodemulsifier reacted with the continuous phase of the emulsion prior to its reaction with the
dispersed phase. It was identified the valid part of biodemulsifier produced by WFOIl was lipopeptide by TLC and IR.
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10 XJ-T-1 16S rDNA 12 .CMC™ 13
Alcaligenes sp. "
1.2 XJ-T-1 cMc™' .
1.2.1 XJ-T-1 1.3
XJ-T-1 14
3d 10% °
MMSW 16 .
4% . 8d XJ-T-1
. MMSW 10 .
8d XJ-T-1 10 000 r/min _ « 100%
10 min
2 pH=7.0 =
(1 - . ) x 100%
1.2.2
Dy : XJ-T-1 -
25 n x 100%
UV2100 UNICTM 580 nm 1.4
Dy, XJ-T-1 10 000 r/min 10 min 6
2 waste frying oil WFO 6
105C 24 h 1.
1.2.3
surface tension ST
Du Nouy ring tensiometer DT-102 Do
1 6
Table 1 Features of six waste frying oils
1
1T
Ii
A
Vi
GC-MS v 0.5 TLC IR
N  NaOH 16 .
GC-MS Thermo Focus DSQ HP-5MS 30 m x 5
0.25 mm x 0.25 pm 100C 2 min
250C 20 °C/min 2.1
300°C 1 min 250C 1
pL 30:1
GC-MS 6000~ 10000 /t.

1.5
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1000 ~3000 /t . XJ-T-1 6

2
19~21 . XJ-T-l ]:[
4.6
I
2 Zhu
® Zulfigar  *
Alcaligenes sp. XJ-T-1 11
I} GC-MS
1 Il C16:0 CI8:
2 C18:1 C18:0 25.3%
2
Table 2 Comparison of waste oil and paraffin in terms of the quantity and quality of produced demulsifier
WFO [ WFO I WFOIIl WFOIV WFOV WFOVI
Dsg 1.288 +0.022 1.522+0.030 1.086 +0.025 1.321 £0.031 1.197 £0.011 1.486£0.031  0.425+0.010
/mg L~! 15.5+0.4 25.8+0.3 14.7+£0.3 15.8+0.2 15.1+0.5 17.4+£0.4 6.6+0.6
/mN m~! 34.1+0.1 32.73+0.25 34.43+0.21 33.5+0.1 33.7+0.17 33.43+0.15 32.17+0.15

13.89
12.16
13.22_
14.09
9.99 11.22
802 9229871087100 ||l 1312 1547 1563 1584 1748 1827 19,01
8 9 10 1 12 13 14 15 16 17 18 19
t/min
1 I GC-MS
Fig.1 GC-MS of WFOII
19.2% 32.9% 14.2% 91.6%. 8d XJ-T-1 cMC™! 2.
2.2 XJ-T-1 2 2 a
32 mN/m XJ-T-1 0.1
CMC 10
CMC-1 10 2b I
32 mN/m cMC™' 20.
XJ-T-1 2
cMC™! B2 Alcaligenes CMC-1 Il

sp. XJ-T-1 I
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Fig.2  Determination of CMC-1 value of 8-day culture of XJ-T-1
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Fig.3  Demulsification test of biodemulsifier produced with kerosene as carbon source
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Fig.4 Demulsification test of biodemulsifier produced with waste oil as carbon source
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