M 3 h &

2015 % % 60% 5 33H: 3263 ~ 3270

.

www.scichina.com csb.scichina.com

@(Hﬂﬂ%) Jeiiil

SCIENCE CHINA PRESS

ve e A e I 5 43 B

AT, AR, Rk, ZAMY, TRRY, 2EAT, B

O FEAMKZFEALE) A TRZEE, JbaT 102249;

@ Cockrell School of Engineering, The University of Texas at Austin, Austin 78712, USA;
@ P E A TRIT RSB, B A R IR E R A S, JEED 100083

* It A& N, E-mail: chenhaomailbox@163.com

2014-12-25 Wk, 2015-03-06 4352, 2015-04-30 ML itk %

I ZRHE HE K %31 (20112X05032-002) . 1 A7 il R 2% (L A0 AR 1 2 42 (2462013 YXBS003) F Hf [ A il K 2 (b 50 RHIF Ik 4

(2462015YJRCO14)%5 Bl

T2 02 R o B AT B R AR AT R T R e R S T AR R R A, B TR A
T S A R AR AR A e 2 0, AT B AT E AN E AR 7 o R R TR T R
LR AL, AR F ., W RO R F SR R AT R AR e E e R, R T — A
ST AL el 1B 6 e AT B RRAE B9 MR E SR A RN R 4R, DL T 3k Kingfisher 3 A B o K S A R
WAG, 2RHRT MR B BETRES TOTE R ATEERS SR EREN:
BBEHETEIRFARNENERMARTANTENE, FRRNHFEN BRI T R 07 8

Ketin
%1 2t 7
T b o
P&
A2
I

R AR VLR, RO AGE, ATEE ARS8 H R AR 2 TR T i R AT AT

BB R R RS

e EETH M AEOT & at R eh, B R BRI, ERY
J B AS W AT S BUR IR T R, ML 2B T AR AR
25, JFRMEBEINR, S i 2R WCR. 1A, WE7EI:
a7 S B BE B DURR B 5 S 8UE 72 H PR BE R %, B R
AKEN. PR, B e R R H S A ARAE A AF 5 X6 BT
e figt TR v R T S T & B 3 i ot R e 3l A AE A AT
W [ LA o

X R K TT K v B e T O U, B 2R T Y AT
W A5 R A A P KR B A SR SR B Ik R
i, — R iU B v K R R R 4 A )2
S B BT I o 2 U0 PR, RUAT RE A G AT S
3R XT3 T T SR s 1 o R L B S il AT O
R 5 ) AL ) figp e 4 EL AT TR B P, AR, RV HL AT
ik B A BT A 3 36 [ M R 2k & ik
(ASTM) . BOGIE(LT), B0k, Fk . AL,
WA | BERERE T | WS | oMtk
(NIR) . ZE i UL (FR) . 1F 22 M Y b S 555 1 (CPM)

A2z X i I (DSC) & Z R ifF 58 F- B>, (A4
TR 43I Ty 2% Sy R R B Ak, 20 TR
TS BR A P A e T R AR

BeAk, AR Ry 2k 2 17 1R 45 1 L B
SRS S ES R B ey §9 Ny JE SR v 10 7 N
07 HEAT AT B A A 0 3 R g E 82 5 dn, ASTM
75 A5 B A AR R SR T A R, B TS A,
HZ N RHHEFE R, H R e B AR, e
AT ST 7 A DSC, CPMAFNAL BE i1k, (HY
o H BN, 5 9P )Z AR 22 A K. S
J2 S BOEE AR [, A kR 2 R A
BRI 221 3 3k 43 A 22 ek R 1) R D A 5 0 DR Tk R Y
e i 5 N A A, T LB A, T R A 4 A
i B R A A 2 SR, T A B B S B
UE, MRS AT B w. NI, 29 7 R A U A A
A SE BB TE ) FE Al E 220 F 8 aE R T4
P18 R 2 R 5 A0 I 5 A 8 7 0 S 6

SURBER: BRu:, ok, Rmze, 5. w5 ki e L A i 8 R 5 404, B AEaE 4, 2015, 60: 3263-3270
Chen H, Yang S L, Nie X R, et al. Ultrasonic detection and analysis of the wax participation in high waxy oilfield (in Chinese). Chin Sci Bull,

2015, 60: 3263-3270, doi: 10.1360/N972014-01386




4% % B # 20154118 #60% £33

HEE, JF LLKE g 5 e ) SR R S ], ki i
CESCHPRIBE SN ZEAS R J3F BRI L A e a0
Mridad B AT T BRI AT, JF 5 R R DSC
EMPALSOE R LA R IEAT T I, Wiz
eI 5 BT A St TR

1 55

1.1 SIS HPk

A S0 BT A A AT A 40k A ZRJEKF
THTE, 2590 38 A T e 3 0 3t R e e e R O . AN
5 R WoR %2 AL E R, AR, API3L.S.
DSC i i Bl By 1 5 b 65.67°C, & i 529.67% /¢
. R BRSO AE A WEY-131A T 15 8 5E 5 b 45 C.
T 1122.87 MPa, R ES5°C, HiF1/E 118.80 MPa,
HA S SIS 0RRE, JE B 0 v R T
LR BEAL 2R TR AR s, SEERRT, REITMEEYY
TN E85 C LA I 1524 h, DIBRERTA B 5 4
Vs fite.

1.2 JRAeE

e B T e R PR R R S A R T S gk
FIASCRR L A P e A6 0 2R G 1 Btk L B BB R Y
(F 6 2% B R 8 6 455 () iy 7 A DB HR O ).
% BT ARSI AN 5 AR BT B R AR 2 D)
FHOC B P 22 S 80 SE i sh 28 . R LR, %R
S F B SRR RS IR SR G
G SN

(1) mEFERAGAFEMNIAELS . PR,
ISCOZE | H i I ek 47 ek 20 8 S o] P s ol 2he ' 4. FHLrp
) BRI A8 A 8 IR, AR SE i ] T o
AISASIR. AR B FE R ZE M PR A I HZISCOZE, T #F
FUA 0B A R 22 D PR . Y458 R i Ikas. i —
A1 42 0 T 4 R R L R AR T A PN LA, CE

R1 MR EER

Table 1 Physical-chemical properties of the studied crude oil
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i (mPas) Rheology (85°C, 0.1 MPa) 9.52
API (API) Table ASTM D 31.50
BERE A (C) SY/T 0541-2009 44.30
Kl (mP/m?) SY/T5542-2009 38.76
i (C) DSC 65.67
TR (Wi%) DSC 29.67
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Figure 1 (Color online) Schematic of ultrasonic detection system for
the wax participation of crude oil
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Figure 2 (Color online) DSC thermogram for the oil under 0.10 MPa
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Figure 3 (Color online) Simultaneous and accumulative wax precipita-
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Figure 4 (Color online) Viscosity profile and Arrhenius curve for the
Kingfisher crude oil (STO) under 0.10 MPa
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Ultrasonic detection and analysis of the wax participation in high
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Wax appearance temperature (WAT) of live oil is a key index for determining the reasonable injected water temperature of high waxy
oilfield. In view of the difference of the oil composition and pressure between live oil and dead oil under reservoir conditions, aiming
at the practical problems such as the limitation to dead oil of the normal test method at home and abroad, based on the response of the
ultrasonic parameters such as transit time, amplitude and frequency during waxy participation, a novel ultrasonic detection system used
for the wax participation characteristics was designed. Taken typical oil samples of kingfisher oilfield as an example, WAT, amount of
wax participated and dynamic wax participation process of both dead and live oil under different pressures were studied, respectively.
Results showed that there exist two main stages for the wax participation process: nucleation and growth. The existence of the
dissolved gas decreases the WAT significantly. The higher the pressure, the higher the WAT for the oil above the saturation pressure.
Transit time, amplitude and frequency could all be used as sensitive parameters to estimate the WAT, amount of wax participated and
dynamic wax participation process.

high waxy oilfield, wax appearance temperature, amount of wax precipitated, wax participation process, ultrasonic

doi: 10.1360/N972014-01386

3270



