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Mechanism of Scaling and Prevention Measures in Qu-di Oilfield

SUN Zhe, ZHAO Xing-guo, LI Zi-shou, ZHAO Hong-tao, YUAN Xiao-liang, CUI Jing, SUN Qi
(Sheng-li Oilfield Lu-ming Petroleum Exploration and Production Co., Ltd, Dongying 257000, China)

ABSTRACT: Objective To solve the scaling problem in Qu-di Oilfield. Methods The physical and chemical properties of the
water sample were tested and analyzed with a ion chromatography; the X-ray diffraction instrument was used to analyze the
composition of the on-site scale samples; through the indoor static scaling experiment combined with the titration method, the
compatibility between the production fluid in the oil well and the injection water from the joint station were studied; and also the
scaling inhibitors were filtered and evaluated. Results The type of the water samples in the Qu-di Oilfield was CaCl,-type, fol-
lowed by many fouling cation Mg®*, while the Sr*" and Ba** contents were relatively small. For fouling anions, they mainly
contained HCO3, while CO%™ and SO}~ were less abundant. The fouling in the Qu-di Oilfield was mainly caused by the forma-
tion of dolomite crystals accompanied by the reaction of Ca®>", Mg, and HCO3. When the production fluids in different oil
wells were mixed at low temperatures, the compatibility was good. With the increase of temperature, the degree of fouling in-
creased, but the fouling rate was less than 5%. Expect the production fluids from the Q10-X16 oil well, the remaining produc-
tion fluids were incompatible with the injection water from the joint station, and the fouling rate was larger than 10%. The 7#
scale inhibitor and concentrations of 50 ppm were regarded as the scale inhibitor for the Qu-di Oilfield. Conclusion The 7#

scale inhibitor from survey is applicable to the environment of Qu-di Oilfield. It has a high scale inhibition rate and can effec-
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tively reduce the fouling problem in Qu-di Oilfield.
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1.1 KBs i

ZEYR ) 8 S KRR BRI 6, TRk, XL K
FESEAT BRACE 434, 6 57 3 il 3 7 ) 245 35 HL 3
HATHEEE L W 7 41 0 R B Al AT Bl
KR, FFZFCEE =5 L WA AL AL X e 147 I3 4
M, R KRR R4S 7 BEE T B AR T
WET . Sy, BREAR: . RIRE: . MR, pH
DI A EENIIE T 10 AN RS, KgE R g 1, @
I BRI A B, AR SR MOK B 2k Rl A, il
B KA CaCl 8, HIR S A B2 a5 1k &S
T Mg*, Sl Ba® WA AR A D o 42T
B, F%H HCO;, CO3 M SO &b,

®1 KRSGWER

(] B 2l i Sk WMk BmER  BrmAz:  /mgLh)  (2570)
X124-3 573 150 272 91.8  1.75x10*  2.81x10* 492  KKf 634 4.73x10* 6.5
Ql10-X16 716 214 872 464  1.38x10*  2.20x10* 386 Ak 3.19 3.97x10* 7.28
Q104-422 326 102 68.7 51.7 1.35x10*  1.99x10* 378 R 0.1 3.58x10* 7
Q104-X41 378 119 762 47.8  1.28x10*  1.94x10* 383 Rt 0.48 3.40x10* 6.5
Q9-X24 862 256 44 29 7.84x10°  1.46x10* 22 AK 350 2.44x10* 7
Q9-X624 185 365 53.4 49 8.21x10°  1.62x10* 3.3 A 177 2.59x10* 7.11
Q1015X32 524 138 136 133 1.50x10°  2.35x10* 2.21 ARk 607 4.00x10* 6
i 501 158 80.1 43.1 9.76x10°  1.74x10* 13 AAE H 498 2.83x10* 7.73
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ke Hr il 45K M X'pert PRO MPD B! X ¥k
A, B A3 AR 34 A7 M Il () 48 BESIR R, A BT 4
DL 1R 2, R 2 AL, Q104-X723 HRE AL,
Hz A1 (CaMn(COs),) Fiiki, BH A (Cagoo

(Mgo.273F€0.676Mng.054)(CO3), ) Hok . GG IR TS
WA, FEE Cat, Mgt 5 HCOs W, H4 A4,
BRIREE o Q104-X704 ke, EE M N H &A1
(CaMg(COs), ), EFHMEAT . 4G KB ras i
AL, BB Ca’'. Mg’ 5 HCOZ M, ek ik
FREL .
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[ 3 Ca’>*+2HCO;—CaCO;+CO,+H,0 (1)
4000 ;gaom(gi%}% M (€O 2CaCOX >CaX(COy)y )
3500 | 0510'9:7 2 TN A XFAN Mg* . Fe*'. Mn®", Pb*", Zn*"
) —Fh el JLFP
B 3000 -
g 2500 + 2 EE{E'EE}F?’E
2000 21 BEEEKEREMAE
1500 7 TR )2 2 00 e A 1 52 30 B 90 02 AR A S P 45 36 AH
013 S T S R S S ZEIE , B AFERMIER B KPR &, SRS
R T TN Y5 8 TR BE 1 A AT 5 22 I B A . R T
Q104023 SRS, 2 IR | PRI KRE RO A P A
=, WEORERRR MoK A BC bR R, Horb, IR
6000 e 1) 398 B T2 AR K O BT 7R X e b2 R B A R
s000 - I 3 gi&g(co})z JE DA R IR, TR K RER I e 2 1 8, 5
© Na(AISi;O5) 5H18 2 =AU, X124-3/Q104-X322 /KA H (T
4000 | j “220n21,0 PESRRSE L 3, 1F 25~45 CIRBETLP, 45 FhTiE
B H R ISR RN 1%, Wi, 7EMGREEX P,
& 3000 L k.o XI 24 15 Q104 IX e J5 K A RLAR MR e . 436
ool = Ju ol EF 60 CHE, AWEHF AT ERIFF 22, T2
\@WANQ°O$ . . X124-3/Q104-X322 L flh 2 = 8 I, 4535 55K F] 4.2%,
1000 | oot I B R4 . Q9-X624/Q9-X24 K REHYBL i
(I) 16 2I0 3I0 4I0 5I0 60 7I0 8'0 ﬁ"lﬂgﬁ?ﬁ%'ﬁ% 4, E?E‘lgﬁ'f&ﬂd‘, @Eﬁi‘f@kiﬁ?ﬁ?, gl:%
20/(°) PR T 2.6%. FEEREMTE, & BT 4R
b Q104-X704 INIEEE ETE, ABARNT 5%, i, il 9 X B2

El 1 BAIEFE XRD 40rsh
K2 HIFEFEHEAS

BURE B A4 b2zt L R

Kbt Si0, 0.275

Q104'3(723 HzaA CaMn(COs3), 0.83
R BHZ A Caﬁi%ﬁ%gﬁ;i’”" 0.558

ZAARE Si0, 0.71

Q104-X704 H=A CaMg(CO3), 0.21
& ZREFR AN Na(AlSi;Og) 0.154
aE CaS0,-2H,0 0.081

1.3 ZEIEHIIE

W IRFERL T 00T, SR EE A s, ik
2EA A CaMg(COs),, Hrf Mgz*ﬂ%ﬁ Fe*'. Mn*",
Pb>" | Zn*" FE TR RS E. et —
FHERFRER W, M0 R LR B &R | Wik T
B H R BEAAAERT, AT LUB K3 1 = A TTTE
H oA IR TEA A R v, SRR W i b Ak
SHIRF A S AR, I AR I A AR T 1R
R AR BEHEC , AE BI I SR R 2V A 1] 2%
W R R R, HRER A s A (RAsa)
APl BLRGEIRHLEE AT il (1) A1 (2) Fom.

KA B IR S e A — e R R A58 .
%3 XI24-3/Q104-X322 KRB (R ESS I &R
EEHQ %%%/%

P X124-3/Q104-X322 25°C 35°C 45C 60°C
1 2:8 0.5 0.1 0.6 4.2
2 5:5 0.9 0.1 0.4 2.7
3 8:2 0 0 0 34

£ 4 Q9-X624/Q9-X24 /KM EAMERIG LR

e it L ZEYR /%
Q9-X624/Q9-X24 25°C 35°C 45°C 60°C
1 2:8 1.4 2.2 49 42
2 5:5 2.6 2.1 4.1 3.2
3 8:2 0.7 1.4 2.1 43
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W JZ= B A SR 2O T A K S R KR BE
MY o i Z K PG BRI, A KIS
s AR BEOK o SR RS SR LR, ERURIR T
DA JEAT HOJZ K FNTE AK B ECAIL R SE S0 AT 5T o ik
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PEHL2 08, 5:5HI 82 —=Fh, R THILES,

x5 HEKEIR
Q9-X624 Q104-X322 Q9-X154 Q10-X16 Q104-X41 Q104-X422
H KR J1/MPa 7.34 18.25 12.56 9.7 13.56 16.06
H IR/ C 65 86.1 64 47 80 82
P /(m-s™h) 0.031 0.022 0.0085 0.17 0.094 0.026

®6 MEKGENKEMAMERLEER

S A K IR S 40 %

KR : :
Q104-X422(82 C) Q104-X41(80 C) Q104-X322(86.1 C) Q9-X624(65 C) Q10-X16(47 C)
1 2:8 9.6 10.2 14.4 6.4 1.3
2 5:5 10.6 12.2 13.7 5.5 1.1
8:2 7.4 7.9 15.3 3.1 0.6

H )2 K 5 ATKIR A TG 455 R 00 A8 10 17 0 WL
%6, HF 6 1A, Q10-X16 Hi)Z /K 51 AKLEAL
et F 3R R BN F 1.5%, BofitEsii . Q9-X624
HENKEARF G FIRA ST Rk 6.4%, H
— 2 RE NI . Q104-X422 ., Q104-X322 .
Q104-X41 SHZKAERFEHI TR G, SIFRFEKRT
10%, Z59M™HE, FCfhtERsz.

3 BRIEFIIEM

3.1 BEYRFIFHIE

MR FCATLME S2 B0 45 3R, Q104-X322 iR 5
ECA Ui AKTE 8 1 2 LB FIRA, 453Kk F
K, N 144%. HH, 7EBASRFIT LSRR, FFXHZ
EE A R TR A AR 1A T BELYIR 7500 B4 A0 2 i 3 B PEARY , B

REIG 7 1 230 Ko vk B o SR, B BRI 77 0 T
HA KRR A RE B, AR Z B 370 7 fh S 3 H )
1&

R TT7E, 2R RZEA BRG] 8 F, 2
SO 1#—8#. = NBHYE RS IR L, 755
AN[RIZE A G2 b N AE VR B2 43531 2h 50, 100,200,400 mg/L
BRI, 5 ILER 7 MK 2. HR3E Q/SY TZ 0177
—2007 { BHYG I HE AR Bl 56773k ) e . B
Ir B R AT 85%!M), B R T i B3 77 78—k
JETT Bl AR E T B EOK o 5 EBHIG R A RN, 44
BRI I 100 mg/L K 7T#BHIRFI AN 50 me/L PR
RYRFE] 099, FRATERE, T 4#biIGR M
THBEIR RN A AR 2 . PRI, Fe&ak st T#BEIGRIME R
M A BHYR 268, BN BE A 50 mg/L,

®7 AERBEIRF AR

BH3f5 751 e 2 FHE 2%
/(mg-L™") 1# 24 34 44 5# 6# 74 8
50 0.87 0.91 0.84 0.84 0.89 0.99 0.99 0.97
100 0.92 0.93 0.86 0.99 0.86 0.9 0.91 0.96
200 0.91 0.85 0.91 0.87 0.79 0.8 0.8 0.95
400 0.9 0.8 0.71 0.78 0.74 0.61 0.73 0.84

3.2 FRIEFE R EITEM

M 5 BEL Y 700 B 45 %, 74 BE 35 0 1 ok o
50 mg/L B, ROR A . i BRI S A T H AR &
IKRESEYG ™ 8 TaL (£ 6 PRHIGR KT 10% ), BH
P L3k 8, ik 8 Al mid 7#BHIG ) 50 mg/L
Yoy {45 il 38 v F BELIR R KT Q/SY TZ 0177—2007
CRELYR 7 AR ZER B8 ik ) e 85%,
I, O 0 75 3 % BEL 3G 700 K A0 24 e B 3 AL o B 3ik 1 B
P T2

*8 MEFERMITENER

K WREEC Wl 7# BHIRR
Q104-X322+8k & vk 86.1 2 0.85
Q104-X322+HE 4 3 86.1 5:5 0.98
Q104-X41-+1 4 il 80 2:8 0.86
Q104-X41+65 vk 80 5:5 0.90
Q104-X422+15 4 il 82 5:5 0.88

X124-3+BK A v 98 2:8 0.85
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1) B HK K B R CaCl B, R S
LRSI E T M, SrP T Ba? By & AR D
PR E T, £E o8 HCO5, CO3 il SO7 &
b M3 g EE MR T ca® . Mg 5 HCO;
R, Az B A AR B

2) AR AR TR, Ao
WA RE T, SR —E BN, (H85T%R
PIUNF 5% B Q10-X16 iR B LIAN, HA%
R R S A A KRB L, 1RG5 4536 ik
10%LL I,

3) WS THEHYGR, N E 50 mg/L AR R il 3R
T FE 4 LB 70 24 780 K hn 24 il
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