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Fig.1 Process flow diagram of Liuhua Oilfield
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Table 1 Produced and associated gas components of Liuhua Qilfield

A 0 A A A LR A PR T A A K

o 0097 €O, H,S 7 hit H,S ik H,S it

LiORIEES 6.279 mol% 9 213 ~25 644 mg/L 30 000 ~50 000 mg/L 20 ~186.9 mg/L
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Table 2 Produced water components of Liuhua Oilfield

[ vg

Ca®*/ Mg?*/ Na*/ Fe/ K*/ cl/ S03°/  HCO; / Kt H,S/
6 3 H pH (g+ em™3) .
(mge L_])(mg' L_l)(mg' L") (mge L° ) (mg- L_])(mg' L_])(mg' L") (mge L") (mge LY
(20 °C)
Mg ®  7.09  1.0259 1197 928 11258 0.6 438 21 589 2 081 445 98.6

1 AT R R B R KR A A
AR CO, FH, S, 76 4 B Z A iy < K
IRV, CO, F1 H,S 51 A IR 1 J& 1h He 5
JUHE 2 AT B SR, AR K pH EAIG, ER
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FERUK T Fe &8 0.6 mg/L, B R 48 P A7 4
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Table 3 Components of the pitting corrosion products

Kz ) K4y 550 C 950 C

M/ % S/ % Fe: S
W H /% KIS/ % KBS/ %
M Zs 8 6.30  24.44  4.04  38.63  5.37  4.11:1
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FNH Ky B E RS
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Table 4 Crude oil components of Liuhua Oilfeild

35 H o ,20 °C/(ge em ™) APL/60 °F

£ 5 /% (m/m)

P& 5/% (m/m) R & &/ (mgKOH g~ 1)

ez 2% S 0.9 313 19.83
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REWL R A3 B A B A, 3 50 s )
48 h, X EEEE 50 °C
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TR, MR R R T A B, fr i
e AL E 30 min J5 AR, IR EE 50 °C

2011 FEE 135B5FES5H 43



EIS i 42 75 FF 6 A T i AT, 00 42 450 %6 31 [l oA
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Fig.2 Polarization curves of A3 carbon steel
in simulated oilfield water containing

different corrosion inhibitors
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Fig.3 Electrochemical impedance
spectroscopies of A3 carbon steel
in simulated oilfield water containing

different corrosion inhibitors
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Table 5 Corrosion inhibition performance

of TS —709F and the comparison specimen

12 7 44 B 2 H XL B TS - 709F
M2/ (mge L) — 30 30
Ji %/
Kk 0.823 7 0.095 5 0.024 9
(mme a™h)
R/ % — 88.4 97.0
Wk Ecorr/ mV -772 - 699 - 684
il 2% Rp/Q+ cm? 488 2 944 3100
Tcorr/ WA 29.1 13.97 8.67
ZE A/ % — 52.0 70.2
EIS ¥ R/Q+ cm? 466.3 1482 2 390
C o/ nF/em? 6 100 4 594 633.7
ZEIR /% — 68.5 80.5
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Table 6 Germicidalt efficacy of TS —709F

R E/ (mge L) 30 100 150
KW/ % 90.0 99.0 99.9
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Fig.4 SRB cell
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Fig.5 SRB cell effected by TS —709F
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1) B A 2 50 °C 1YL AL H KA 500 mL i
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biscan M2, 7F 50 °C FH Turbiscan Lab 43 7 K6l 25
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Fig.6 Formula structure of TS -786A
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Table 7 QOil removal and purifying efficacy of 3.4% /_/
TS - 709F and the comparison specimen 32% /’/
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3,462 % F3.938 % F5.577 % B7 =BKERENE 8 %

Fig.7 Transmittance — time curve of
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Fig.8 Transmittance — time curve of
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Table 8 Oil removal efficacy of TS —786A and the
comparison specimen at different
concentrations

S G 5 1 2 3 4 5 6

RN FR TS —T786A X HLKE

IR 31
. 7.5 10 5 7.5 10
(mge L70)
15 min B OIW/
. 182 134 105 201 156 131
(mge L70)
—— TR =) 1 B == 8-SV O | LA
ik 16

T8O A MK JF it F X EE R

2 8 AI LA H, TS - 786 A F1 Xt Fb FE Al & 7E
5 ~10 mg/L, &GN, A PRI5 K OIW FEAK 5 A1 [W]
i, TS - 786 A Kb HEAI57K OIW IR T HLAE K € B
ToE X WFEI TS - 786A X AL BA B AL F 1
S AR FLE BE, BRig K PERE T 22 4
4.2.2.3  FOMHBEFLA B FLVL BT

TALAE T FH SR TS 7K R 1 L AR Tl IR RE RS e AE A
1) F B 3 A a. KIRFUALFIWIT BT AR LA
FO A re s A Aok e LA T 2 T R, B T A
T 58 32 BELAR: T /NI RS 1 3R I 5 b, A TR A ife 10
TICRLZK Ak 4 B A ey, 7 R T LA 17 /NI R 1 il 4
BTt e FLALIMTHE L K R /N R R I 7R
BOMERE K, RAHBEFLHF] TS - 786A 4> T [A] Inf BA
JEIMAE R1 ~ RS FI—OH . —N " 45 3K 5 | ot B AT
FEVE M, v LA B L Ak T 1Y) 2 T, B 4 R A A
49 S5, ep AV A T I ) 5 32 0 T A R S T 5 2 e
BH B 7 ] L v R L Ak Y TR 2 18 1 67 fRL £, RIS LA
T Z 18] (0 R 0 5 20 TR I BDIRE5 4 [ AR 2
BTS20 B VE R, nT LA BRI A /0N v
PEHEE TR R IR A, 0l TR | H e rpon | i e 2
WRAEHT, TS — 786 A IK 3] TPt i FLAG SR

5 RILHAAKLSEFEARSITAEERIR

5.1 ZMAEFERATRNHEE
B AR T B3 45 ol i i S e il %
S8 TR MR BE TS - 709F 1) 28 1l L | o 46 285 21 L
*9,
R9 TS -709F R[EMZEHEMBIR
Table 9 Corrosion inhibition efficacy of
TS —709F at different concentrations

25 550 e 3/

5 10 20 30 40 ZH
(mge L")
Ji& %/

0.203 0.108 0.0513 0.030 0.022 0.632
(mme a~ 1)
LR/ % 67.8 82.9 91.9 95.2  96.5

F MR 2B RWE MR bw ot 2R

T+ 130 A < AL AL T F KR 5 30 TR BE 50 °C s Bk e
48 hy B 4 1F €O, B O, 4 87730 mg/L,JF i HE CO, JEH1 K
0.05 ~0.06 MPa

9 nf LI H. TS - 700F i 245 ¥ &
<40 mg/L, G 4 Bl 24 vike B 42w miom ok, n 2y
e g 20 mg/ L, Bl > 90 % , % &5 B 37 )5
PR A 2 P, TS — T09F (1) 313 1l J1] e BE 1
25 ~30 mg/L,
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5.2 REWIAFERTENHE
TEACT H B 317 1 il e, B 48 1R[]
W TS - 786 A WAL FRACR IER 4R W3k 10,
Fz10 TS -786A P37 K & M=
K& 2R ER
Table 10 OIW of each monitoring point during
the application of TS -786A

OIW/(mge L")

T2t 15 B ESEE MW SMEK
K ok H HERS|
TS -786A,5 mgs L~ 150 ~250 25 ~50 15 ~25
TS -786A,7.5 mge L~ 150 ~200 20 ~45 15 ~25
TS -786A,10 mge L' 100 ~ 180 20 ~35 12 ~25

700 B L A 259k FE AN T 10 mg/ L i,
WG TS — 786 A i 24 Wk B Y 165 Jim, 45 Ml ki 7K JoT 4§
BRI REEE BB AN S mg/L B4 a] LU R b HE
7K OIW <25 mg/L, R IHHE TS - 786 A fii Vi B
5 mg/L,

5.3 KAFEFIEAMRR

HRAE X 46 4% 00, o 2 R I AE R IR B TS -
709F FEBILIRIN TS — 786 A K fift e AL o IH R 4t
R JE ok 5 95 K B ) B i E: 4y 1A 30 mg/L
5 mg/L il R4 T WA I H 5 B k2L R
BefritERe , g 25 L% 11,

R 11 TS-786A TS -709F M AT K EA XL R
Table 11 Results of the compatibility test of TS —786A , TS —709F and the demulsifier

156 4 1 2 3
25 K 4 B 709F 786 A % 7151 786 A 5 L 71 709F 786A % 2L 54
M2/ (mge LY 30 0 0 5 30 30 10 60
0IW/(mg- L1 372 177 98
JEMF/ (mme a™!) 0.032 0.033 0.029
R TEE S 1F 2% 3% K i, 2% 37l K 43 2 I K BT O L KR v il e Tk K o R K B T AN 5

WG FL N B 250, B H 30 me/L
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The exploitation and application of water treatment

technology in Liuhua Oilfield

Zheng Shuzhong, Teng Houkai, Wang Sufang
(CNOOC Tianjin Chemical Research and Design Institute , Tianjin 300131, China)

[ Abstract |

Complete set of water treatment technology of offshore oilfield was developed to solve the pro—

duced water of Liuhua Oilfield, and this technology was applied successfully in Liuhua Oilfield. Research and prac—

tice indicated that the technology could inhibit effectively the complicated corrosion caused by H,S,CO, ,SRB and

solved salts in offshore oilfield. The technology could also reduce the discharge of waste oil, save the cost of run,

and insure the treatment of oilfield produced water meeting the environment standard and the long period of safe op—

eration.
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