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Abstract

This paper introduces the application of a new compact and highly efficient adaptive mini-swirl
floatation deoil (AMFD) technology in the process of produced water treatment in a heavy oil-field
in Bohai Sea. Under the conditions of 1500~2500 mg/L oil content of inlet produced water, flow
rate of 250 m3/h, pressure of 250 kPa and crude oil density of 0.92~0.96 g/cm3, the average oil
content of export is 106.1 mg/L. The processing capacity parameter FA of offshore platform de-
vices is 16.85 m/h. The evaluation parameter FV of occupied space is 5.61. While improving the oil
removal efficiency, AMFD separator is 16.7% smaller than the traditional slant plate deoiler. In
terms of volume, it is only 50% of the volume of the cyclone deoiler. This technology can adapt to
the condition of large flow fluctuation and provides technical support for the produced water ex-
pansion and transformation of the existing offshore oil field platform.
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FPHEI 1985 SEFRNTT A, & H AT A I i R, ot 4 [ 2 — K st A Bk [1]. 250N
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2. AMFD AR Ejfr
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Figure 1. AMFD. (a) Structural schematic diagram; (b) Multi-tube
integrated device diagram
1. AMFD. (a) £HMRIEE; (b) SEERLEE
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Figure 2. AMFD water treatment process
& 2. AMFD 7k FB7FE
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Figure 3. Area chart: AMFD separation efficiency at different flow rates
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Figure 4. Effect of inlet oil content on separation efficiency

& 4. HOMEEXN S BRI

HBECAE P2 /K A B 800 mo/L iZ#i iR T2 2700 mo/L, H i Bk 2 B 70 mg/L B 2 g K &
160 mg/L, “F¥45 3t L1 5 & 1565.6 mg/L, P34 H i & & 106.1 mg/L. JMRH, B A AR 2 & 28 mg/L,
H B A i 224 mg/L, P393 B3GR 93.0%.
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Figure 5. Curve: separation efficiency under different pressure difference
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HBEN AMFD 73 25 38 SRR NI AR bR, RIS &0 B8R S, 9 94.9%. R EAIIRE T AMFD 4
AR A PR AN B AUR e A . HURARH, 5 R ZE AR I 28 SRR R AMFD 3 B 48 1 RS 4L,
WS BliA = B ds i tE ZE R 705 kPa.
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Figure 6. (a) Curve: comparison of separation efficiency before and after dosing; (b) Inlet water
sample; (c) Outlet water sample before dosing; (d) Outlet water sample after dosing
6. () MZARTES BEREXTELrhZE; (b) FEOZKEE; (c) MARIHOKEE; (d) MARELEO

K

W 6(b)FTs, B HE A P2kl il 2000 mo/L, AMWEML, RIEA KEFM, EnEKA e, %
& H CKFES VM K b, RINA MEm, & EL08 200 mo/L, BRI, Bt /KRERUINZ 1
SONETE, RIS, W EAE 150 mg/L BT

I, BEHNEKFIRT AMFD AR IEMEH, K 250 m¥h & T, 5K BHQ-133 H &
11 mg/L, W&FEBAREE, N 96.07%.
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3.5. RFAEELR &M= E LGS TN s

VA& AL B 7 A R R SR -5 PR PR FR e S S A 77 KA R V4% ) SR s i A e, = ifg B & RS
Z—[12]e HUEBO Ut W FEAH [F] AL BEAUAR T Bk /), BRI TR
AP ZH FA KARRIPF 250 FV TR A1) ()R-
FA= Qave/A 1)
FV = Qave/V (2)

Qave fUR-T- Iy, AMKBGRMAIB, VAR REEAEAEM.

Table 1. Equipment performance comparison data of 12,000 m*/d processing flow
# 1.12,000 m¥d &I FE TR S AT LR

e EA YR BT LAV RS FA LAV R FV
R 55 ek 25 147mx52mx7.1m 48,000 Kg 6.54 m/h 0.92h™*
THE I b e 2% 95mx33mx50m 24,200 Kg 15.95 m/h 3.19h*
AMFD %7 4% 9.0mx33mx3m 14,000 Kg 16.85 m/h 561h*

FIRTHEEAR TR L 1, AMFD 2 B 28 TARVEN S50 FA 2 RHR BRI 2510 2.58 1%, HEd b8 i)
1.06 fi5; AMFD 7 S # A FIVPN S FV & R BRI ER 1) 6.10 £, BEMFRMASH 1.68 5. {E[FISEALER
N, AMFD 73 2 2% HURVIR B I 28 AR I B i 25 o] 32 70 B AR 49 10%~12%

K AMFD 43 B 28307 iid%, 12,000 m*/d AbFEE T ¥4 Ko 3m x 3.3 mx 9m, U] AMFD 433 %%
d AP FE AR FA O 50.51 m/h. & TP & 8/ B LA A2 P /K AL BE RS I8 R i

4, &g

AL T AMFD $RTE i 58 B i F P 6 A Pk b s B R o AR IS SERRIZ AT 1B
ARG A B 3OS B A RORI EEREE /1. H AMFD 43 B 283 DR R iz R 1) s 2
¥, fEJE /) 250 kPa, JE/K7F) BHQ-133 & 11 mg/L 4&1FF, MeuidcRix e, & 95%LL k.

LIRS, ZBAR A S B 2R A VR T AR FA & RHR BRI %1 2.58 fif, FV & RHRFRM# 1 6.10

Yo BUKJTEAR B RAES XY R T 165, nIa RO AIUA R BRI B, Dol b Y RE o,
BT RO AL BT SRR AL T — R AU SRR AR IR

E&WHE

] 5% B RO A 0 H (2019 YFA0705800) 5K H 48R} 42 4x(51678238. 51722806).
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