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Flocculation of Wastewater Produced in Polymer Flooding

LU Lei» GAO Bao-yu> YUE Qin-yan, CAO Bai-chuan
(School of Environmental Science and Engineering, Shandong University, Ji'nan 250100, China)

Abstract: The particle size distributions flocculation index, Zeta potential and oil content in water were tested during flocculation of wastewater
produced in polymer flooding of oil field. CHP-03; a mixture of a modified pluronic demulsifer and a weak-cationic flocculant; was used to
improve the efficiency of oil droplet collision. The effects of polyacrylamide, temperature; and mixing speed on flocculation dynamics are
discussed. Polyacrylamide affects the oil-water separation by obstructing the aggregation of small oil droplets, but electrostatic repulsion is not
a major factor in preventing flocculation. The local temperature has a limited effect on flocculation. Fast mixing favors the growth of flocs,
while slow mixing is suitable for the coalescence of oil droplets. Addition of 250 mg/L. CHP-03 can enhance the oil-water separation and remove
92% of the oil content.
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Table 1 Basic characteristics of wastewater
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KRR [ oD
KA i S
pH fi 6.92 6.98
WAL /mge 17! 10614 10765
ME D /mge 1.7 ! 350 49
SS"” /mgeL™! 123 52
RNIWENL /mge1.7! 124.5 0
HiJE /mPa® s 1.021 0.843
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Fig.1 Oil content of Tuo-1 and Tuo-4 samples
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Fig.2 Particle size distributions of Tuo-1 and

Tuo-4 samples after 2 days of settling
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Table 2 Particle sizes of samples from figures 2> 3, 4, 6 and 7
5 FEmaikx dC0. 1D /pm d€0.5)/pm  d(0.9)/ym
) We—uli KR 0.908 2.792 13.573
FEDU st KK 2.913 14.840 39.740
J5K 23°C 0.846 2.431 9.330
3 K s5C 0.907 2.867 205.181
PIESYS 1.442 54.923 126.778
, 1800 r*min~! 1.032 36.644 99.026
2600 r*min~! 1.442 54.923 126.778
5 min 0.831 7.379 56.522
6  5mn+100s 1.010 28.958 86.321
5 min +200 s 1.278 47.918 109.861
25 min 0.792 25.421 831.298
7 25min+100s 0.545 8.038 120.582
25 min + 200 s 0.534 7.910 81.752
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Fig.3 Effects of temperature and CHP-03 on particle size distribution
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Fig.4  Effects of mixing speed on particle size distribution
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Fig.5 Changes of flocculation index with time
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Fig.6  Changes of particle size distributions 5 min
after CHP-03 was added
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