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Abstract

Refer to the scaling issue that is caused by produced water reinjection in an oilfield in South China
Sea, the effects of several scale inhibitors have been examined by the precipitation gravimetric
method using indoor simulated water. Under the conditions of 90°C for 24 hours, scale inhibitor
HYFC-027, HYFC-074, YFFG-037 have better scale efficiency. When the dosing concentration is 30
mg/L, the scale rate can reach 85%. By corrosion experiments and aging tests, all three scale in-
hibitors are stable and have no corrosion phenomenon, especially for the 204 stainless steel.
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HIBF SRR R . ZE90°CHEFH24/NF %4 T, Bi3REFIHYFC-027. HYFC-074. YFFG-037 58 B MRHIBIE 3
R, FEMHWE30 mg/LEf, BiRERTUARIS5% A L. il BB MERE, =FB5EFIBR
BRRE, LEHRMN 2048 RRE B HIE .
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1. 51§

WAHIF RS S, WGP RANERZERRE, SIE. IFORERRS, mTRE. KD
A ASAKCPERRAS IR, SR AETHLER DU, MRS Y5 . i 5 4 K 45 35 2 R 7= v
N, HKIEE D) ETFE, SRS L B A AR B R O KR B, P I R RS R
J&, T E A H T RSOR 5 45 AR [1] -

U L S AR PR KR R B AR R BRI Y . BRERES IR, JI /MO TRER B AR R R, ik
Tatd = A i dis TR 7 SR i I B a0 . E A E A sh i B SR IR R B 2, R N
BERRER BT R . REMIER ANUBERIE R =02, MEFA LB RO RR IS AR AT, A
MR 15[ 2] A I e N RSN A i R SR AT s SY/T 5673-1993 (it FH FH B U 7 1 RE VP 5 7
B s FHYUE SRS LR B YA 700 A2 P2 K RE R B YR 0% (3], RIS 225 v A N RN B A i R AR
SATIARAE SY/IT 5273-2000 i1 HH SR H K G FIVERE VRO J7 15D 2 28 PN s s b sk 2 U0 5 7 VE VAN B 4
FU BRI, e 0 1% HE A T IS A6 1 2571

2. SELRERSY
2.1, FamAn{LER

B 45771 HYFG-02.HYFC-027 .HYFC-078.YFFG-037 .HYFC-077.HYFC-073.HYFC-074 .HYFC-075.
HYFC-076 8 TREHE AR AT P2 RRZEA, TIkg). NaCl. MgCly6H,0. CaCl,. Na,SO;. NaHCO,
B orpra, W ST RERFERGR A A .

FA1004 HL-F43#H7K°7(0.0001 g); ZWF-5-12 B3k J1; CS202A BUHLARIR T 1848, H09T Eilgrs %
BFEAXB AR A .

2.2, LGB RELHK
B 90°C, R W, FEM: 24 ho ARk dR 4 1 E TR
2.3. SRk

2.3.1. BiYREREVFN TS A
R KR FC 77 R AT B KT, B3 BH 257 MgCl,-6H,0+ CaCl,. NaCl Fe il A, it B 25
Na,SO4. NaHCO; FiL BB B, H5A A 43251 100 ml L i % 50 mL, #2 MR FEZE RIS T 2577
BRI B 7, INZEHE, BT 00 CHA IR 20 h B E, BUH R . WE LA A/ B4
PO, HA Y, AR IE, BT RS RE, #E 2% GBT476-87 (UKIHS & & Ml E EDTA
VL) o MRAE T B SR I 2R -
PR = %xloo%
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Table 1. The prescription of oilfield production simulated water

7 1 izmEREFIHN R EUKE R

W PE (mg/L)
%
1 2

NaCl 33954.25 32543.29
MgCl,.6H,0 1987.71 1302.58
CaCl, 1590.08 1628.93
Na,SO, 320.98 1371.19
NaHCO; 610.03 1496.85

R Go——F AR AERVIER 95 Gr—— AR IEFE/KEERIUTIE = g.
2.3.2. BAYRTT B st 5k

ZxHerhig N RSN E A I AR AAT AR HE SY/T 5273-2000 €1 HH 5% HH K 2t M RE VAN T73) 2%
DA A i SR 5 T v
3. &R5118
3.1. K IHENER

KRR 1#7E 90°C N HEATB IR REVEAY, VP45 SR I 2,

MAE 2 fPE 1 Al LA H, RIS R G 2 AR HBFE G, B RN, UK EE B E 45 G
‘N 30 mg/L KRR, AKEER AR R BLAER AT WSS IR %, UL BRI 7 — & B R 2L
B H PR R 257) & HYFC-027. HYFC-074 1 YFFG-037, 55 85%LL I,

3.2. Rk 2HEMGER

KRR 2#7F 90°C N HEATB IR REVEAY, VP &5 SR L& 3,

GEA R 3 2 aTUAE B, RIS A S R INZG KR B T PR AT WL SR IR, R ] LRSS
KEER M BIFRAL; M WKFEEEYE ™, IMABTE G e R X P s R B, o RO B4 1)
=257 HYFC-027. HYFC-074 f1 YFFG-037, BidaRmLAIAE] 90%LL I, BAE/DELEY, HELmW
A A, BRI .

3.3. FREIREIFMNGER

KHBIK 1#7E 90°C R AT B YR FILPAN TAE, P25 3 W45 4,

Bt 3 A LAEH, Bidhi HYFC-027. HYFC-074 #1 YFFG-037 R B 4E i %, HBEE 24
FIREE BN, BIESCRA BT TE, U HYFC-027 HIMNZ5 ik ik 5] 40 mo/L I, Bida R a] LLikF|
95.56%, MM BT LA R4 il 3ol 1 SR HH VRAE A TE A AL R & 45 305 .

3.4. B EHMEIEMER

MR ol SR K 2 i R ME RETEAN 7)) 2 5 N BB A 8 Pl R s v, X =FhBii 357 YFFG-037.
HYFC-027 Fll HYFC-074 4T H JE P4, AKEEREL IBRK, SEEGIRFE N 40°C, SZIRITIR] N 192 h,
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Figure 1. The real photo of 1# simulation water evaluation (a) blank (b) 30 mg/L HYFC-027
1. =37k HEMN SE4BR B (a)2= H (b) 30 mg/L HYFC-027

Figure 2. The real photo of 2# simulation water evaluation (a) blank (b) 30 mg/L HYFC-027
2. 1Rk 28 SEHMIBR F (2) = H (b) 30 mg/L HYFC-027
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Table 2. The effect of the scale inhibitor on 1# production simulated water
T2 2. FEHIIK 1P RN SRR A R

27 4R JINZ5¥R & (mg/L) Ca?" ¥ % (mg/L) 7 35 2% (%) B
=H 0 480.96 ++++EYE TFYE

HYFC-027 30 563.12 91.11 -
HYFG-02 30 541.08 66.67 IR
HYFC-078 30 555.11 82.22 -
YFFG-037 30 559.12 86.67 -
HYFC-074 30 562.12 90.00 -
HYFC-077 30 551.10 77.78

HYFC-073 30 557.11 84.44

HYFC-075 30 553.10 80.00

HYFC-076 30 554.11 81.11

Table 3. The effect of the scale inhibitor on 2# production simulated water
Fz 3. HEHIK 2#FEa M RE TN SRIR 45 R

RN HR D024 B (mg/L) Ca?" ¥ & (mg/L) i35 % (%) =

T 0 280.56 ++if G +++FYE
HYFG-02 30 555.11 88.96 +HIEYG
HYFC-073 30 553.10 88.31 ++F I
HYFC-074 30 561.12 90.90 -
HYFC-075 30 557.11 89.61 I
HYFC-076 30 547.09 86.36 ++3 5
HYFC-027 30 571.14 94.15 -
YFFG-037 30 567.13 92.85 +F
HYFC-077 30 527.05 79.87 +++FE YA

=B AN 2 BE 359 30 mg/L, SEFEAN A AN AT VR, PRI 4 SR L 5.

M5 ATBAEH, ZFBEYREFIXT 304 AEMICE IS, A REDER, (B 20808 A 3 LY
SYJ ke, DRI =l B 5 750 P 7 O 5 s B U e 304 ANEBAN LA B .
3.5. B{LEEFE

BB FIFE AL TECE ) A 120°C RN IEE . fRR 24 h, FAEIBIEIRE, T2,
WHBNEM T, WELRHTEAFIME, EWEAFRNTE, FHEXT KT B 6 P R,
IR 6, @I SLIREE KT LA H, ARt RAF, BivatERetae.
4. #5ig

BT LA ESEIRTR BILL R & ik

1) HYFC-027. HYFC-074. YFFG-037 —FhZ4 Il Ja s R hs, RN RARAF gt ge;

2) HYFC-027. HYFC-074 F1 YFFG-037 — B 3a A2k 30 mg/L i, Bidaanf LLAE] 85% LA |

O,
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Table 4. The different concentrations experiment data

%4 TR E R E S

27 4R N2 & (mg/L) Ca?" ¥ & (mg/L) 7 95 2% (%) i
=H 0 480.96 - ++++EYE FYE
HYFC-073 15 501 22.22 +R
HYFC-073 40 559.116 86. 67 -
HYFC-074 15 531.06 55.56 IR
HYFC-074 40 561.12 88. 89 -
HYFC-075 15 535.068 60.00 ++HF YR
HYFC-075 40 557.112 84. 44 -
HYFC-027 15 541.08 66.67 +
HYFC-027 40 567.132 95.56 -
YFFG-037 15 537.072 62.22 A
YFFG-037 40 567.13 92.85 +7 4

Table 5. The corrosive test results of antiscale agent
72 5. BRI B @it R

5 2l pH % %5 JE g 2R JE SR
1 204 2217 0.0055 5Tl
YFFG-037 8~10
2 304 5136 0.0014 HEAOER, LR
3 20# 2216 0.1125 Y5 ok
HYFC-027 5~6
4 304 5207 0.0010 HAER, TBERE
5 20# 2219 0.0937 Y5 ek
HYFC-074 6~7
6 304 5210 0.0007 RS, TR

Table 6. The scale inhibiting performance after ageing testing
7 6. ZUEFHIRMERENR

2RI T2 B (m/L) Ca® ¥ & (mg/L) B = (%) SR

= 0.05 480.96 - Y R
HYFC-074 30 561.12 88.89 -
HYFC-027 30 562.12 90.00 -
YFFG-037 30 561.52 89.33 -

3) EUWINZE L SN2 B R E L 304 BL A .
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