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Synthesis and Application of a Novel Polyurethane Demulsifier
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Abstract:  After the application of a non-ionic polyether clear water agent in an oilfield in the Bohai Sea, the difficulty of dewatering
crude oil in the downstream terminal treatment plant increased , and the water content of the outgoing crude oil frequently exceeded
the standard. The Effect of nonionic polyether water clarifier on crude oil dehydration was researched , the reasons of difficulty in
dewatering were analysed, and the emulsion could not be treated by conventional polyether demulsifier. Polyamines were
synthesised from dimethylamine, dodecyl dimethyl tertiary amine and epichlorohydrin, while polyethylene-polyamines were used as
cross-linking agents to synthesise polyamine copolymer emulsion breakers. The emulsion breaker can reduce the water content of
the external crude oil to less than 0.5% at a concentration of 80 mg/L., and reduce the static dewatering time of the crude oil from
more than 120 h to less than 48 h. This effectively solves the problem of excessive water content in the external crude oil of the
terminal treatment plant.
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Table 1 The Zeta potential of emulsion
55 A 2h 7 & AR o(#HA)/(mgl™) Zeta ®,4%/mV
1 * w2 0 —64.60
2 kw2 R F A 50 —48.85
3 A a2 AR A 100 —40.40
4 K I 2 AR A 150 —72.25
5 F w25 K F A 200 —82.65
6 kw2 R F A 250 —96.50
7 A 25 KA A 300 —106.80
8 B A A 0 —115.70
9 SRR o kA 0 —80.45
10 M kA B 5L 7 SP169 100 —86.20
11 R oA # 5L BP169 100 —80.75
12 P =R A 5L A AES051 100 —78.60
13 SRR w ok A #H 3L A PR-7525 100 —82.50
14 SRR o kA A 5L# TA-1031 100 —76.60
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Table 2 The dehydration effect of conventional demulsifier

2 ) 4 A o(# )/ (mgl 1) HRE/%
K Hm 2h 0 1.45
BH-01 100.0 1.35
SP169 100.0 1.72
BP169 100.0 1.68
AE8051 100.0 1.38

PR-7525 100.0 1.42

TA-1031 100.0 1.50
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Table 3 The effect of the mass ratio of dimethylamine and di-methyl-dodecyl amine on dehydration rate

(%#)/ LB R Al Ak R Y
B FEw  k@KA/(mNem ) O

(mgl. ") 24 h 48 h 72 h 96 h 120 h
1 K Hm 24 0 0 3.62 2.25 1.45 1.22 1.10
2 £ BH-01 45.8 100.0 3.48 2.16 1.35 1.16 1.05
3 1:0 37.4 100.0 2.85 1.85 1.14 0.92 0.76
4 6:1 32.5 100.0 1.45 0.92 0.65 0.54 0.48
5 5:1 29.2 100.0 1.25 0.65 0.42 0.30 0.26
6 4:1 30.7 100.0 1.38 0.75 0.58 0.44 0.35
7 3:1 34.8 100.0 1.85 1.15 0.82 0.75 0.64
8 2:1 36.5 100.0 2.64 1.74 1.04 0.87 0.70
9 1:1 39.4 100.0 2.95 1.90 1.20 1.02 0.96
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Fig.l Infrared spectrogram of polyamine demulsifier
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Table 4 The effect of polyamine on Zeta potential of

emulsion
b2 & Wil o(#HH)/(mgl ) Zeta ® 4%/ mV
K a2 —90.45
BH-01 100.0 —85.64
B3 &0l 100.0 —12.50
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Fig.2 The change curve of water cut of purified oil with
polyamine demulsifier concentration after standing for 72

hours
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Fig.3 The flow chart of crude oil technological process of

production
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Fig.4 The curve of water cut of output crude oil
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